
APPLE v. RED.COM Page 1 of 875 Apple Ex. 1002

Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power Of Attorney Approved for use through 11/30/2014. OMB 0651-0051
US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number Unknown

Filing Date Herewith

James H. Jannard et al.
First Named Inventor

VIDEO CAMERA

Unknown

Unknown

Attorney Docket Number REDCOM_OO7C4

SIGNATURE of A- olicant or Patent Practitioner

-/Sean Ambrosius/ 09/12/2014
Sean Ambrosius Registration

Number

Title (ii‘Aioioiicantis a Attorney of Record
juristic entity)

'—RED-COM 'NC-
NOTE: This form must be signed in accordance with 37 CFR 1. 33. See 37 CFR 1. 4(d f)or signature requirements and certifications. If
more than one a. olicant, use multiole forms.

 
This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US Patent and
Trademark Office, US Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Doc Code: PA..

Document Description: Power of Attorney
 

                      

PTDIAIN025 (07-13)
Approved for use through 1113012014. 0MB 0651-0051

US Patent slid Trademark Office: US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995. no persons are required to respond to collection of information unless it displays a valid OMB control number                      

  
  
 [ owER OFA o N Y YAP LICANT     ;

 

]    :
                 
 
          

the boxes below.           
I hereby revoke all previous powers of attome; given in the application identified in either the attached transmittal letter or
                     3 i           

 

     
Filing

 
 Date     

            

(Note: The boxes above may be left blank if information is provided on form PTOIAIAIEIZA.)   
 

DR

hereby appoint Practitioneris) named in the attached

    
  

list (form PTOlAiA/BZC) as mylour attomeyis) or agent(s). and to transact
all business in the United States Patent and Trademark 0

to transact ai business in the United States Patent and Trademark 0

the attached transmittal letter (form PTOIAINBZA) or identified above: 3

:20995

ffice connected t

attached transmittal letter (form PTOIAIAJBZA) or identified above. (Note:

9 Customer Number as mylour attomey(s) or agentis). and
ffice connected therewith for the application referenced in

i

herewith for the patent application referenced in the
Complete form PTO/AINSZC.)

 
       * ’E "           
 
 
 

   
  Ie ter or the boxes above to:
   

 

 
  

O H

:I The address associated with Quote: rer Number l
OR I

 
 

          

Please recognize or change the correSpondence address f

i

Application Number

/ I hereby appoint the Patent Practitioner(s) associated with the foilowin

i

i
J

J The address associated with the above-mentioned Customer Number

or the application id entitled in the attached transmittal
 

                     

   

 

                

     
                  
  

 
                                                       

Firm or

individual Name a,
Address 1

[City State ‘ | Zip J
Country

J a ‘

Telephone f l Email L
                                  

I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box)                    
  

[l-BEDCOM, Inc. 
    

D Inventor or Joint Inventor (title not required below)
   

 
       

      
 

 

Legal Representative of a Deceased or Legally incapacitated Inventor (title not required below)

\/ Assignee or ”arson to Whom the inventor is Under an Obligation to Assign (provide signer‘s title if applicant is a juristic entity)
Person Who Othenvise Shows Sufficient Proprietary Interest (e.g.. a petition under 37 CF R 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signers title if a licant is a iuristic entity)                  

             SIGNA I’UkE of Applicant for Patent       

The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (21.9., where the applicant is a juristic entity).
                            

Signature I —-~ “ 
          

as.

i
      Date (Optional)   

   
         
  

Title President 
               

£2" 1"“. .— 3 a: -

Nate J M PeterJarred Land  
  

     

  

NOTE? Signature - This form must be signed by the applicant in accordance with 37 L -R 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant. use multiple forms.

   

 
  
 

 
  L1: Total of 1 forms are submitted.         

,:

     
 
        

“a an: e a

This collection at information is required by 3? CFR 1.131, 1.32. and 1.33. "no information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO in process) an application. Confidentiality is govemod by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. Th5 collection is estimated to take 3 minutes to complete,
including gatherind. preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form andlor suggestions for reducing this burden, should be sent to the Chief mien-nation Officer. U.S. Patent and Trademark Office. U S
Department of Commerce, P.O. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES DR COMPLETED FORMS TO THIS ADDRESS. SEND To: Commissionerfor Patents. PD. Box 1450. Alexandria, VA 22313—1450.

ifyou need assistance in completing the form. call 1-800-PTO-9199 and select option 2.
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Electronic Patent Application Fee Transmittal

——
——

Title of Invention: VIDEO CAMERA

First Named Inventor/Applicant Name: James H. Jannard

Attorney Docket Number: REDCOM.007C4

Filed as Large Entity

Trackl Prioritized Examination - Nonprovisional Application under 35 USC 111(a) Filing Fees

Sub-Total in

USD($)

--—

Request for Prioritized Examination 1817 4000 4000

Miscellaneous-Filing:

APPLE V. REDCOM Page 21 of 875 Apple EX. 1002

Description Fee Code Quantity 



APPLE v. RED.COM Page 22 of 875 Apple Ex. 1002

Sub-Total in
Descri tion Fee Code uantit

PUbI. Fee- Early, VOIuntary’ or Normal 1504 -——
PROCESSING FEE EXCEPT PROV APPLS 1830 1 140 140

Patent-Appeals and Interference:

Post-AI|owance-and-Post-lssuance

Extension-of—Time:

Miscellaneous:

Total in USD (5)
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Electronic Acknowledgement Receipt

20129326

Application Number: 14485612

International Application Number:

Confirmation Number:

Title of Invention: VIDEO CAMERA

First Named Inventor/Applicant Name: James H. Jannard

Customer Number: 20995

Sean Patrick Ambrosius/Anthony Bonilla

Filer Authorized By: Sean Patrick Ambrosius

Attorney Docket Number: REDCOM.007C4

Receipt Date: 12-SEP-2014

Filing Date:

Time Stamp: 20:37:18

Application Type: Utility under 35 USC111(a)

 
Payment information:

Payment was successfully received in RAM

Deposit Account 111410

Authorized User KNOBBE MARTENS OLSON AND BEAR

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

APPLE V. REDCOM Page 23 of 875 Apple EX. 1002
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File Listing:

Document . . File Size(Bytes)/ Multi Pages

REDCOM-OO7C4_Prioritized Exa

TrackOne Request mRequest.pdf 5a7162298bd63ccd6a3d9b4f421d31d9bf4
(9:01

Information:

1561742

Application Data Sheet REDCOM-OO7C4_ADS.pdf dc448b1eea3bb27aa166357365ba40d23a
2b2d03

Information:

Miscellaneous Incoming Letter REDCOM-OO7C4_Rescission.pd 904eb3e191ab76d126428ee6dfd78c5e2d|

Information:

152067

REDCOM-OO7C4_Spec.pdf 75688d0c9b45f2530fa29770a09be9c60e3 '

Multipart Description/PDF files in .zip description

436653

Power of Attorney REDCOM-OO7C4_POA.pdf 0ed0d3bc468810a5c3b6920b8d1e3f877d ‘
0d429

Information:

1475246

Drawings-only black and white line
drawings REDCOM-OO7C4_FIgs.pdf 0df52329162fabe588cdbf7cd11dfc212c68‘

254

Information:

Fee Worksheet (SB06) fee-infopdf 50d30aa29d8025d505a723c94bab87fb60c
7833f

APPLE V. REDCOM Page 24 of 875 Apple EX. 1002
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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Electronic Acknowledgement Receipt

20129326

Application Number: 14485612

International Application Number:

Confirmation Number:

Title of Invention: VIDEO CAMERA

First Named Inventor/Applicant Name: James H. Jannard

Customer Number: 20995

Sean Patrick Ambrosius/Anthony Bonilla

Filer Authorized By: Sean Patrick Ambrosius

Attorney Docket Number: REDCOM.007C4

Receipt Date: 12-SEP-2014

Filing Date:

Time Stamp: 20:37:18

Application Type: Utility under 35 USC111(a)

 
Payment information:

Payment was successfully received in RAM

Deposit Account 111410

Authorized User KNOBBE MARTENS OLSON AND BEAR

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

APPLE V. REDCOM Page 26 of 875 Apple EX. 1002
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File Listing:

Document . . File Size(Bytes)/ Multi Pages

REDCOM-OO7C4_Prioritized Exa

TrackOne Request mRequest.pdf 5a7162298bd63ccd6a3d9b4f421d31d9bf4
(9:01

Information:

1561742

Application Data Sheet REDCOM-OO7C4_ADS.pdf dc448b1eea3bb27aa166357365ba40d23a
2b2d03

Information:

Miscellaneous Incoming Letter REDCOM-OO7C4_Rescission.pd 904eb3e191ab76d126428ee6dfd78c5e2d|

Information:

152067

REDCOM-OO7C4_Spec.pdf 75688d0c9b45f2530fa29770a09be9c60e3 '

Multipart Description/PDF files in .zip description

436653

Power of Attorney REDCOM-OO7C4_POA.pdf 0ed0d3bc468810a5c3b6920b8d1e3f877d ‘
0d429

Information:

1475246

Drawings-only black and white line
drawings REDCOM-OO7C4_FIgs.pdf 0df52329162fabe588cdbf7cd11dfc212c68‘

254

Information:

Fee Worksheet (SB06) fee-infopdf 50d30aa29d8025d505a723c94bab87fb60c
7833f
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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Doc Code: TRACK1.REQ

Document DescrIptIon: TrackOne Request PTO/AlA/424 (04-14)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION

' UNDER 37 CFR 1.102(6) (Page 1 of1)

F d N "IAI't'Nb'f
lrII/ZtnIIIoarme James H Jannard etaI. k::x:;.v's'°na ”mam” ”m ”0 Unknown
TtI

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,

and examination fee are filed with the request or have been already been paid. I understand

that any required excess claims fees or application size fee must be paid for the application.

I understand that the application may not contain, or be amended to contain, more than four

independent claims, more than thirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track I request to be dismissed.

3. The applicable box is checked below:

'oinal A ulication Track One - Prioritized Examination under ~ 1.102 e 1

i. (a) The application is an original nonprovisional utility application filed under 35 U.SC. 111(a).
This certification and request15 being filed with the utility application via EFS—Web.

___OR__-

(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

ii. An executed inventor’s oath or declaration under 37 CFR 1.63 or 37. CFR 1.64 for each

inventor, 9; the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

II. I Request for Continued Examination — Prioritized Examination under § 1.102(e)(21

A request for continued examination has been filed with, or prior to, this form.
. If the application is a utility application, this certification and request is being filed via EFS—Web.

The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), or is

_ a national stage entry under 35 U.S.C 371.
' . This certification and request is being filed prior to the mailing of a first Office action responsive

to the request for continued examination.

No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

lot

Name Sam. lbr08 i U S Practitioner 65290
Print/T ed Re uistration Number

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multile forms if more than one sinature is required.“

*Total of 1 forms are submitted.
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PTO/AIN14 (12-13)
Approved for use through 01(311'2014. OMB 0651-0032

US. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
 

Attorney Docket Number REDCOM.OOTC4 

Application Data Sheet 37 CFR 1.76   Application Number

Title of Invention VIDEO CAMERA

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

 

  
Secrecy Order 37 CFR 5.2

CI Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name

 

 

Prefix Given Name Middle Name Family Name Suffix

 
Residence Information (Select One) (9 US Residency 0 Non US Residency 0 Active US Military Service

Mailing Address of Inventor:

Address 1 15 Wild Ridge

Address 2

Postal Code 89135 us

Inventor 2

Legal Name

Prefix Given Name Middle Name Family Name Suffix

 

 
 

  
Thomas Graeme Nattress

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service

City Acton ‘Country of Residence i CA  

Mailing Address of Inventor:

Address 1

Address 2

City Acton StatelP rovince ON

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

41 Bower St. 
 

Add

  
Correspondence Information:

EFS WebZA‘PPLE V. REDCOM Page 30 of 875 Apple Ex. 1002
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PTO/AIN14 (12-13)
Approved for use through 011311'2014. OMB 0651-0032

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number REDCOM.OOTC4

Application Number 
 

 

 
 

 

Application Data Sheet 37 CFR 1.76

Title of Invention VIDEO CAMERA 

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).

|:| An Address is being provided for the correspondence Information of this application. 
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REDCOM.007C4 PATENT

VIDEO CAMERA

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation of US. Patent Application Serial

No. 13/464,803, filed on May 4, 2012, entitled “VIDEO CAMERA,” which is a continuation

of US. Patent Application 12/101,882, filed on April 11, 2008, entitled “VIDEO

CAMERA,” which claims benefit under 35 U.S.C. § 119(e) to US. Provisional Patent

Application Nos. 60/91 1,196, filed April 11, 2007, and 61/017,406, filed December 28, 2007.

The entire contents of each of the foregoing applications are hereby incorporated by reference

herein.

BACKGROUND

Field of the Inventions

[0002] The present inventions are directed to digital cameras, such as those for

capturing still or moving pictures, and more particularly, to digital cameras that compress

image data.

Description of the Related Art

[0003] Despite the availability of digital video cameras, the producers of major

motion pictures and some television broadcast media continue to rely on film cameras. The

film used for such provides video editors with very high resolution images that can be edited

by conventional means. More recently, however, such film is often scanned, digitized and

digitally edited.

SUMMARY OF THE INVENTIONS

[0004] Although some currently available digital video cameras include high

resolution image sensors, and thus output high resolution video, the image processing and

compression techniques used on board such cameras are too lossy and thus eliminate too

much raw image data to be acceptable in the high end portions of the market noted above.

An aspect of at least one of the embodiments disclosed herein includes the realization that

video quality that is acceptable for the higher end portions of the markets noted above, such

as the major motion picture market, can be satisfied by cameras that can capture and store
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raw or substantially raw video data having a resolution of at least about 2k and at a frame rate

of at least about 23 frames per second.

[0005] Thus, in accordance with an embodiment, a video camera can comprise a

portable housing, and a lens assembly supported by the housing and configured to focus light.

A light sensitive device can be configured to convert the focused light into raw image data

with a resolution of at least 2k at a frame rate of at least about twenty—three frames per

second. The camera can also include a memory device and an image processing system

configured to compress and store in the memory device the raw image data at a compression

ratio of at least siX to one and remain substantially visually lossless, and at a rate of at least

about 23 frames per second.

[0006] In accordance with another embodiment, a method of recording a motion

video with a camera can comprise guiding light onto a light sensitive device. The method

can also include converting the light received by the light sensitive device into raw digital

image data at a rate of at least greater than twenty three frames per second, compressing the

raw digital image data, and recording the raw image data at a rate of at least about 23 frames

per second onto a storage device.

[0007] In accordance with yet another embodiment, a video camera can comprise

a lens assembly supported by the housing and configured to focus light and a light sensitive

device configured to convert the focused light into a signal of raw image data representing

the focused light. The camera can also include a memory device and means for compressing

and recording the raw image data at a frame rate of at least about 23 frames per second.

[0008] In accordance with yet another embodiment, a video camera can comprise

a portable housing having at least one handle configured to allow a user to manipulate the

orientation with respect to at least one degree of movement of the housing during a video

recording operation of the camera. A lens assembly can comprise at least one lens supported

by the housing and configured to focus light at a plane disposed inside the housing. A light

sensitive device can be configured to convert the focused light into raw image data with a

horizontal resolution of at least 2k and at a frame rate of at least about twenty three frames

per second. A memory device can also be configured to store video image data. An image

processing system can be configured to compress and store in the memory device the raw
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image data at a compression ratio of at least siX to one and remain substantially visually

lossless, and at a rate of at least about 23 frames per second.

[0009] Another aspect of at least one of the inventions disclosed herein includes

the realization that because the human eye is more sensitive to green wavelengths than any

other color, green image data based modification of image data output from an image sensor

can be used to enhance compressibility of the data, yet provide a higher quality video image.

One such technique can include subtracting the magnitude of green light detected from the

magnitudes of red and/or blue light detected prior to compressing the data. This can convert

the red and/or blue image data into a more compressible form. For example, in the known

processes for converting gamma corrected RGB data to Y’CbCr, the image is “decorrelated”,

leaving most of the image data in the Y’ (a.k.a. “luma”), and as such, the remaining chroma

components are more compressible. However, the known techniques for converting to the

Y’CbCr format cannot be applied directly to Bayer pattern data because the individual color

data is not spatially correlated and Bayer pattern data includes twice as much green image

data as blue or red image data. The processes of green image data subtraction, in accordance

with some of the embodiments disclosed herein, can be similar to the Y’CbCr conversion

noted above in that most of the image data is left in the green image data, leaving the

remaining data in a more compressible form.

[0010] Further, the process of green image data subtraction can be reversed,

preserving all the original raw data. Thus, the resulting system and method incorporating

such a technique can provide lossless or visually lossless and enhanced compressibility of

such video image data.

[0011] Thus, in accordance with an embodiment, a video camera can comprise a

lens assembly supported by the housing and configured to focus light and a light sensitive

device configured to convert the focused light into a raw signal of image data representing at

least first, second, and third colors of the focused light. An image processing module can be

configured to modify image data of at least one of the first and second colors based on the

image data of the third color. Additionally, the video camera can include a memory device

and a compression device configured to compress the image data of the first, second, and

third colors and to store the compressed image data on the memory device.
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[0012] In accordance with another embodiment, a method of processing an image

can be provided. The method can include converting an image and into first image data

representing a first color, second image data representing a second color, and third image data

representing a third color, modifying at least the first image data and the second image data

based on the third image data, compressing the third image data and the modified first and

second image data, and storing the compressed data.

[0013] In accordance with yet another embodiment, a video camera can comprise

a lens assembly supported by the housing and configured to focus light. A light sensitive

device can be configured to convert the focused light into a raw signal of image data

representing at least first, second, and third colors of the focused light. The camera can also

include means for modifying image data of at least one of the first and second colors based

on the image data of the third color, a memory device, and a compression device configured

to compress the image data of the first, second, and third colors and to store the compressed

image data on the memory device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Figure l is a block diagram illustrating a system that can include hardware

and/or can be configured to perform methods for processing video image data in accordance

with an embodiment.

[0015] Figure 2 is an optional embodiment of a housing for the camera

schematically illustrated in Figure l.

[0016] Figure 3 is a schematic layout of an image sensor having a Bayer Pattern

Filter that can be used with the system illustrated in Figure l.

[0017] Figure 4 is a schematic block diagram of an image processing module that

can be used in the system illustrated in Figure l.

[0018] Figure 5 is a schematic layout of the green image data from the green

sensor cells of the image sensor of Figure 3.

[0019] Figure 6 is a schematic layout of the remaining green image data of Figure

5 after an optional process of deleting some of the original green image data.

[0020] Figure 7 is a schematic layout of the red, blue, and green image data of

Figure 5 organized for processing in the image processing module of Figure l.
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[0021] Figure 8 is a flowchart illustrating an image data transformation technique

that can be used with the system illustrated in Figure l.

[0022] Figure 8A is a flowchart illustrating a modification of the image data

transformation technique of Figure 8 that can also be used with the system illustrated in

Figure l.

[0023] Figure 9 is a schematic layout of blue image data resulting from an image

transformation process of Figure 8.

[0024] Figure 10 is a schematic layout of red image data resulting from an image

transformation process of Figure 8.

[0025] Figure 11 illustrates an exemplary optional transform that can be applied to

the image data for gamma correction.

[0026] Figure 12 is a flowchart of a control routine that can be used with the

system of Figure l to decompress and demosaic image data.

[0027] Figure 12A is a flowchart illustrating a modification of the control routine

of Figure 12 that can also be used with the system illustrated in Figure l.

[0028] Figure 13 is a schematic layout of green image data having been

decompressed and demosaiced according to the flowchart of Figure 12.

[0029] Figure 14 is a schematic layout of half of the original green image data

from Figure 13, having been decompressed and demosaiced according to the flowchart of

Figure 12.

[0030] Figure 15 is a schematic layout of blue image data having been

decompressed according to the flowchart of Figure 12.

[0031] Figure 16 is a schematic layout of blue image data of Figure 15 having

been demosaiced according to the flowchart of Figure 12.

DETAILED DESCRIPTION OF EMBODIMENTS

[0032] Figure l is a schematic diagram of a camera having image sensing,

processing, and compression modules, described in the context of a video camera for moving

pictures. The embodiments disclosed herein are described in the context of a video camera

having a single sensor device with a Bayer pattern filter because these embodiments have

particular utility in this context. However, the embodiments and inventions herein can also
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be applied to cameras having other types of image sensors (e. g., CMY Bayer as well as other

non—Bayer patterns), other numbers of image sensors, operating on different image format

types, and being configured for still and/or moving pictures. Thus, it is to be understood that

the embodiments disclosed herein are exemplary but nonlimiting embodiments, and thus, the

inventions disclosed herein are not limited to the disclosed exemplary embodiments.

[0033] With continued reference to Figure l, a camera 10 can include a body or

housing 12 configured to support a system 14 configured to detect, process, and optionally

store and/or replay video image data. For example, the system 14 can include optics

hardware 16, an image sensor 18, an image processing module 20, a compression module 22,

and a storage device 24. Optionally, the camera 10 can also include a monitor module 26, a

playback module 28, and a display 30.

[0034] Figure 2 illustrates a nonlimiting exemplary embodiment of the camera 10.

As shown in Figure 2, the optics hardware 16 can be supported by the housing 12 in a manner

that leaves it exposed at its outer surface. In some embodiments, the system 14 is supported

within the housing 12. For example, the image sensor 18, image processing module 20, and

the compression module 22 can be housed within the housing 12. The storage device 24 can

be mounted in the housing 12. Additionally, in some embodiments, the storage device 24 can

be mounted to an exterior of the housing 12 and connected to the remaining portions of the

system 14 through any type of known connector or cable. Additionally, the storage device 24

can be connected to the housing 12 with a flexible cable, thus allowing the storage device 24

to be moved somewhat independently from the housing 12. For example, with such a

flexible cable connection, the storage device 24 can be worn on a belt of a user, allowing the

total weight of the housing 12 to be reduced. Further, in some embodiments, the housing can

include one or more storage devices 24 inside and mounted to its exterior. Additionally, the

housing 12 can also support the monitor module 26, and playback module 28. Additionally,

in some embodiments, the display 30 can be configured to be mounted to an exterior of the

housing 12.

[0035] The optics hardware 16 can be in the form of a lens system having at least

one lens configured to focus an incoming image onto the image sensor 18. The optics

hardware 16, optionally, can be in the form of a multi—lens system providing variable zoom,
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aperture, and focus. Additionally, the optics hardware 16 can be in the form of a lens socket

supported by the housing 12 and configured to receive a plurality of different types of lens

systems for example, but without limitation, the optics hardware 16 include a socket

configured to receive various sizes of lens systems including a 50—100 millimeter (F2.8)

zoom lens, an 18—50 millimeter (F2.8) zoom lens, a 300 millimeter (F2.8) lens, 15 millimeter

(F2.8) lens, 25 millimeter (F1.9) lens, 35 millimeter (F1.9) lens, 50 millimeter (F1.9) lens, 85

millimeter (F1.9) lens, and/or any other lens. As noted above, the optics hardware 16 can be

configured such that despite which lens is attached thereto, images can be focused upon a

light—sensitive surface of the image sensor 18.

[0036] The image sensor 18 can be any type of video sensing device, including,

for example, but without limitation, CCD, CMOS, vertically—stacked CMOS devices such as

the Foveon® sensor, or a multi—sensor array using a prism to divide light between the

sensors. In some embodiments, the image sensor 18 can include a CMOS device having

about 12 million photocells. However, other size sensors can also be used. In some

configurations, camera 10 can be configured to output video at “2k” (e.g., 2048 X 1152

pixels), “4k” (e.g., 4,096 x 2,540 pixels), “4.5k” horizontal resolution or greater resolutions.

As used herein, in the terms expressed in the format of xk (such as 2k and 4k noted above),

the “x” quantity refers to the approximate horizontal resolution. As such, “4k” resolution

corresponds to about 4000 or more horizontal pixels and “2k” corresponds to about 2000 or

more pixels. Using currently commercially available hardware, the sensor can be as small as

about 0.5 inches (8 mm), but it can be about 1.0 inches, or larger. Additionally, the image

sensor 18 can be configured to provide variable resolution by selectively outputting only a

predetermined portion of the sensor 18. For example, the sensor 18 and/or the image

processing module can be configured to allow a user to identify the resolution of the image

data output.

[0037] The camera 10 can also be configured to downsample and subsequently

process the output of the sensor 18 to yield video output at 2K, 1080p, 720p, or any other

resolution. For example, the image data from the sensor 18 can be “windowed”, thereby

reducing the size of the output image and allowing for higher readout speeds. However,
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other size sensors can also be used. Additionally, the camera 10 can be configured to

upsample the output of the sensor 18 to yield video output at higher resolutions.

[0038] With reference to Figure 1 and 3, in some embodiments, the sensor 18 can

include a Bayer pattern filter. As such, the sensor 18, by way of its chipset (not shown)

outputs data representing magnitudes of red, green, or blue light detected by individual

photocells of the image sensor 18. Figure 3 schematically illustrates the Bayer pattern output

of the sensor 18. In some embodiments, for example, as shown in Figure 3, the Bayer pattern

filter has twice as many green elements as the number of red elements and the number of blue

elements. The chipset of the image sensor 18 can be used to read the charge on each element

of the image sensor and thus output a stream of values in the well—known RGB format output.

[0039] With continued reference to Figure 4, the image processing module 20

optionally can be configured to format the data stream from the image sensor 18 in any

known manner. In some embodiments, the image processing module 20 can be configured to

separate the green, red, and blue image data into three or four separate data compilations. For

example, the image processing module 20 can be configured to separate the red data into one

red data element, the blue data into one blue data element, and the green data into one green

data element. For example, with reference to Figure 4, the image processing module 20 can

include a red data processing module 32, a blue data image processing module 34, and a first

green image data processing module 36.

[0040] As noted above, however, the Bayer pattern data illustrated in Figure 3,

has twice as many green pixels as the other two colors. Figure 5 illustrates a data component

with the blue and red data removed, leaving only the original green image data.

[0041] In some embodiments, the camera 10 can be configured to delete or omit

some of the green image data. For example, in some embodiments, the image processing

module 20 can be configured to delete 1/2 of the green image data so that the total amount of

green image data is the same as the amounts of blue and red image data. For example, Figure

6 illustrates the remaining data after the image processing module 20 deletes 1/2 of the green

image data. In the illustrated embodiment of Figure 6, the rows n—3, n—1, n+1, and n+3 have

been deleted. This is merely one example of the pattern of green image data that can be

deleted. Other patterns and other amounts of green image data can also be deleted.
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[0042] In some alternatives, the camera 10 can be configured to delete 1/2 of the

green image data after the red and blue image data has been transformed based on the green

image data. This optional technique is described below following the description of the

subtraction of green image data values from the other color image data.

[0043] Optionally, the image processing module 20 can be configured to

selectively delete green image data. For example, the image processing module 20 can

include a deletion analysis module (not shown) configured to selectively determine which

green image data to delete. For example, such a deletion module can be configured to

determine if deleting a pattern of rows from the green image data would result in aliasing

artifacts, such as Moire lines, or other visually perceptible artifacts. The deletion module can

be further configured to choose a pattern of green image data to delete that would present less

risk of creating such artifacts. For example, the deletion module can be configured to choose

a green image data deletion pattern of alternating vertical columns if it determines that the

image captured by the image sensor 18 includes an image feature characterized by a plurality

of parallel horizontal lines. This deletion pattern can reduce or eliminate artifacts, such as

Moire lines, that might have resulted from a deletion pattern of alternating lines of image data

parallel to the horizontal lines detected in the image.

[0044] However, this merely one exemplary, non—limiting example of the types of

image features and deletion patterns that can be used by the deletion module. The deletion

module can also be configured to detect other image features and to use other image data

deletion patterns, such as for example, but without limitation, deletion of alternating rows,

alternating diagonal lines, or other patterns. Additionally, the deletion module can be

configured to delete portions of the other image data, such as the red and blue image data, or

other image data depending on the type of sensor used.

[0045] Additionally, the camera 10 can be configured to insert a data field into the

image data indicating what image data has been deleted. For example, but without limitation,

the camera 10 can be configured to insert a data field into the beginning of any video clip

stored into the storage device 24, indicating what data has been deleted in each of the

“frames” of the video clip. In some embodiments, the camera can be configured to insert a

data field into each frame captured by the sensor 18, indicating what image data has been
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deleted. For example, in some embodiments, where the image processing module 20 is

configured to delete 1/2 of the green image data in one deletion pattern, the data field can be as

small as a single bit data field, indicating whether or not image data has been deleted. Since

the image processing module 20 is configured to delete data in only one pattern, a single bit is

sufficient to indicate what data has been deleted.

[0046] In some embodiments, as noted above, the image processing module 20

can be configured to selectively delete image data in more than one pattern. Thus, the image

data deletion field can be larger, including a sufficient number of values to provide an

indication of which of the plurality of different image data deletion patterns was used. This

data field can be used by downstream components and or processes to determine to which

spatial positions the remaining image data corresponds.

[0047] In some embodiments, the image processing module can be configured to

retain all of the raw green image data, e. g., the data shown in Figure 5. In such embodiments,

the image processing module can include one or more green image data processing modules.

[0048] As noted above, in known Bayer pattern filters, there are twice as many

green elements as the number of red elements and the number of blue elements. In other

words, the red elements comprise 25% of the total Bayer pattern array, the blue elements

corresponded 25% of the Bayer pattern array and the green elements comprise 50% of the

elements of the Bayer pattern array. Thus, in some embodiments, where all of the green

image data is retained, the image processing module 20 can include a second green data

image processing module 38. As such, the first green data image processing module 36 can

process half of the green elements and the second green image data processing module 38 can

process the remaining green elements. However, the present inventions can be used in

conjunction with other types of patterns, such as for example, but without limitation, CMY

and RGBW.

[0049] Figure 7 includes schematic illustrations of the red, blue and two green

data components processed by modules 32, 34, 36, and 38 (Figure 4). This can provide

further advantages because the size and configuration of each of these modules can be about

the same since they are handling about the same amount of data. Additionally, the image

processing module 20 can be selectively switched between modes in which is processes all of
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the green image data (by using both modules 36 and 38) and modes where 1/2 of the green

image data is deleted (in which it utilizes only one of modules 36 and 38). However, other

configurations can also be used.

[0050] Additionally, in some embodiments, the image processing module 20 can

include other modules and/or can be configured to perform other processes, such as, for

example, but without limitation, gamma correction processes, noise filtering processes, etc.

[0051] Additionally, in some embodiments, the image processing module 20 can

be configured to subtract a value of a green element from a value of a blue element and/or red

element. As such, in some embodiments, when certain colors are detected by the image

sensor 18, the corresponding red or blue element can be reduced to zero. For example, in

many photographs, there can be large areas of black, white, or gray, or a color shifted from

gray toward the red or blue colors. Thus, if the corresponding pixels of the image sensor 18

have sensed an area of gray, the magnitude of the green, red, and blue, would be about equal.

Thus, if the green value is subtracted from the red and blue values, the red and blue values

will drop to zero or near zero. Thus, in a subsequent compression process, there will be more

zeros generated in pixels that sense a black, white, or gray area and thus the resulting data

will be more compressible. Additionally, the subtraction of green from one or both of the

other colors can make the resulting image data more compressible for other reasons.

[0052] Such a technique can help achieve a higher effective compression ratio and

yet remain visually lossless due to its relationship to the entropy of the original image data.

For example, the entropy of an image is related to the amount of randomness in the image.

The subtraction of image data of one color, for example, from image data of the other colors

can reduce the randomness, and thus reduce the entropy of the image data of those colors,

thereby allowing the data to be compressed at higher compression ratios with less loss.

Typically, an image is not a collection of random color values. Rather, there is often a certain

degree of correlation between surrounding picture elements. Thus, such a subtraction

technique can use the correlation of picture elements to achieve better compression. The

amount of compression will depend, at least in part, on the entropy of the original

information in the image.
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[0053] In some embodiments, the magnitudes subtracted from a red or blue pixel

can be the magnitude of the value output from a green pixel adjacent to the subject red or

blue pixel. Further, in some embodiments, the green magnitude subtracted from the red or

blue elements can be derived from an average of the surrounding green elements. Such

techniques are described in greater detail below. However, other techniques can also be used.

[0054] Optionally, the image processing module 20 can also be configured to

selectively subtract green image data from the other colors. For example, the image

processing module 20 can be configured to determine if subtracting green image data from a

portion of the image data of either of the other colors would provide better compressibility or

not. In this mode, the image processing module 20 can be configured to insert flags into the

image data indicating what portions of the image data has been modified (by e.g., green

image data subtraction) and which portions have not been so modified. With such flags, a

downstream demosaicing/reconstruction component can selectively add green image values

back into the image data of the other colors, based on the status of such data flags.

[0055] Optionally, image processing module 20 can also include a further data

reduction module (not shown) configured to round values of the red and blue data. For

example, if, after the subtraction of green magnitudes, the red or blue data is near zero (e.g.,

within one or two on an 8—bit scale ranging from 0—255 or higher magnitudes for a higher

resolution system). For example, the sensor 18 can be a 12—bit sensor outputting red, blue,

and green data on a scale of 0—4095. Any rounding or filtering of the data performed the

rounding module can be adjusted to achieve the desired effect. For example, rounding can be

performed to a lesser extent if it is desired to have lossless output and to a greater extent if

some loss or lossy output is acceptable. Some rounding can be performed and still result in a

visually lossless output. For example, on a 8—bit scale, red or blue data having absolute value

of up to 2 or 3 can be rounded to 0 and still provide a visually lossless output. Additionally,

on a 12—bit scale, red or blue data having an absolute value of up to 10 to 20 can be rounded

to 0 and still provide visually lossless output.

[0056] Additionally, the magnitudes of values that can be rounded to zero, or

rounded to other values, and still provide a visually lossless output depends on the

configuration of the system, including the optics hardware 16, the image sensor 18, the
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resolution of the image sensor, the color resolution (bit) of the image sensor 18, the types of

filtering, anti—aliasing techniques or other techniques performed by the image processing

module 20, the compression techniques performed by the compression module 22, and/or

other parameters or characteristics of the camera 10.

[0057] As noted above, in some embodiments, the camera 10 can be configured to

delete 1/2 of the green image data after the red and blue image data has been transformed

based on the green image data. For example, but without limitation, the processor module 20

can be configured to delete 1/2 of the green image data after the average of the magnitudes of

the surrounding green data values have been subtracted from the red and blue data values.

This reduction in the green data can reduce throughput requirements on the associated

hardware. Additionally, the remaining green image data can be used to reconstruct the red

and blue image data, described in greater detail below with reference to Figures 14 and 16.

[0058] As noted above, the camera 10 can also include a compression module 22.

The compression module 22 can be in the form of a separate chip or it can be implemented

with software and another processor. For example, the compression module 22 can be in the

form of a commercially available compression chip that performs a compression technique in

accordance with the JPEG 2000 standard, or other compression techniques.

[0059] The compression module can be configured to perform any type of

compression process on the data from the image processing module 20. In some

embodiments, the compression module 22 performs a compression technique that takes

advantage of the techniques performed by the image processing module 20. For example, as

noted above, the image processing module 20 can be configured to reduce the magnitude of

the values of the red and blue data by subtracting the magnitudes of green image data, thereby

resulting in a greater number of zero values, as well as other effects. Additionally, the image

processing module 20 can perform a manipulation of raw data that uses the entropy of the

image data. Thus, the compression technique performed by the compression module 22 can

be of a type that benefits from the presence of larger strings of zeros to reduce the size of the

compressed data output therefrom.

[0060] Further, the compression module 22 can be configured to compress the

image data from the image processing module 20 to result in a visually lossless output. For
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example, firstly, the compression module can be configured to apply any known compression

technique, such as, but without limitation, JPEG 2000, MotionJPEG, any DCT based codec,

any codec designed for compressing RGB image data, H.264, MPEG4, Huffman, or other

techniques.

[0061] Depending on the type of compression technique used, the various

parameters of the compression technique can be set to provide a visually lossless output. For

example, many of the compression techniques noted above can be adjusted to different

compression rates, wherein when decompressed, the resulting image is better quality for

lower compression rates and lower quality for higher compression rates. Thus, the

compression module can be configured to compress the image data in a way that provides a

visually lossless output, or can be configured to allow a user to adjust various parameters to

obtain a visually lossless output. For example, the compression module 22 can be configured

to compress the image data at a compression ratio of about 6:1, 7:1, 8:1 or greater. In some

embodiments, the compression module 22 can be configured to compress the image data to a

ratio of 12:1 or higher.

[0062] Additionally, the compression module 22 can be configured to allow a

user to adjust the compression ratio achieved by the compression module 22. For example,

the camera 10 can include a user interface that allows a user to input commands that cause

the compression module 22 to change the compression ratio. Thus, in some embodiments,

the camera 10 can provide for variable compression.

[0063] As used herein, the term “visually lossless” is intended to include output

that, when compared side by side with original (never compressed) image data on the same

display device, one of ordinary skill in the art would not be able to determine which image is

the original with a reasonable degree of accuracy, based only on a visual inspection of the

images.

[0064] With continued reference to Figure l, the camera 10 can also include a

storage device 24. The storage device can be in the form of any type of digital storage, such

as, for example, but without limitation, hard disks, flash memory, or any other type of

memory device. In some embodiments, the size of the storage device 24 can be sufficiently

large to store image data from the compression module 22 corresponding to at least about 30
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minutes of video at 12 mega pixel resolution, 12—bit color resolution, and at 60 frames per

second. However, the storage device 24 can have any size.

[0065] In some embodiments, the storage device 24 can be mounted on an

exterior of the housing 12. Further, in some embodiments, the storage device 24 can be

connected to the other components of the system 14 through standard communication ports,

including, for example, but without limitation, IEEE 1394, USB 2.0, IDE, SATA, etc.

Further, in some embodiments, the storage device 24 can comprise a plurality of hard drives

operating under a RAID protocol. However, any type of storage device can be used.

[0066] With continued reference to Figure 1, as noted above, in some

embodiments, the system can include a monitor module 26 and a display device 30

configured to allow a user to view video images captured by the image sensor 18 during

operation. In some embodiments, the image processing module 20 can include a

subsampling system configured to output reduced resolution image data to the monitor

module 26. For example, such a subsampling system can be configured to output video

image data to support 2K, 1080p, 720p, or any other resolution. In some embodiments,

filters used for demosaicing can be adapted to also perform downsampling filtering, such that

downsampling and filtering can be performed at the same time. The monitor module 26 can

be configured to perform any type of demosaicing process to the data from the image

processing module 20. Thereafter, the monitor module 26 can output a demosaiced image

data to the display 30.

[0067] The display 30 can be any type of monitoring device. For example, but

without limitation, the display 30 can be a four—inch LCD panel supported by the housing 12.

For example, in some embodiments, the display 30 can be connected to an infinitely

adjustable mount configured to allow the display 30 to be adjusted to any position relative to

the housing 12 so that a user can view the display 30 at any angle relative to the housing 12.

In some embodiments, the display 30 can be connected to the monitor module through any

type of video cables such as, for example, an RGB or YCC format video cable.

[0068] Optionally, the playback module 28 can be configured to receive data from

the storage device 24, decompressed and demosaic the image data and then output the image

data to the display 30. In some embodiments, the monitor module 26 and the playback
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module 28 can be connected to the display through an intermediary display controller (not

shown). As such, the display 30 can be connected with a single connector to the display

controller. The display controller can be configured to transfer data from either the monitor

module 26 or the playback module 28 to the display 30.

[0069] Figure 8 includes a flowchart 50 illustrating the processing of image data

by the camera 10. In some embodiments, the flowchart 50 can represent a control routine

stored in a memory device, such as the storage device 24, or another storage device (not

shown) within the camera 10. Additionally, a central processing unit (CPU) (not shown) can

be configured to execute the control routine. The below description of the methods

corresponding to the flow chart 50 are described in the context of the processing of a single

frame of video image data. Thus, the techniques can be applied to the processing of a single

still image. These processes can also be applied to the processing of continuous video, e.g.,

frame rates of greater than 12, as well as frame rates of 20, 23.976, 24, 30, 60, and 120, or

other frame rates between these frame rates or greater.

[0070] With continued reference to Figure 8, control routine can begin at

operation block 52. In the operation block 52, the camera 10 can obtain sensor data. For

example, with reference to Figure l, the image sensor 18, which can include a Bayer Sensor

and chipset, can output image data.

[0071] For example, but without limitation, with reference to Figure 3, the image

sensor can comprise a CMOS device having a Bayer pattern filter on its light receiving

surface. Thus, the focused image from the optics hardware 16 is focused on the Bayer pattern

filter on the CMOS device of the image sensor 18. Figure 3 illustrates an example of the

Bayer pattern created by the arrangement of Bayer pattern filter on the CMOS device.

[0072] In Figure 3, column m is the fourth column from the left edge of the Bayer

pattern and row n is the fourth row from the top of the pattern. The remaining columns and

rows are labeled relative to column m and row n. However, this layout is merely chosen

arbitrarily for purposes of illustration, and does not limit any of the embodiments or

inventions disclosed herein.

[0073] As noted above, known Bayer pattern filters often include twice as many

green elements as blue and red elements. In the pattern of figure 5, blue elements only appear
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in rows n—3, n—l, n+l, and n+3. Red elements only appear in rows n—2, n, n+2, and n+4.

However, green elements appear in all rows and columns, interspersed with the red and blue

elements.

[0074] Thus, in the operation block 52, the red, blue, and green image data output

from the image sensor 18 can be received by the image processing module 20 and organized

into separate color data components, such as those illustrated in Figure 7. As shown in

Figure 7, and as described above with reference to Figure 4, the image processing module 20

can separate the red, blue, and green image data into four separate components. Figure 7

illustrates two green components (Green 1 and Green 2), a blue component, and a red

component. However, this is merely one exemplary way of processing image data from the

image sensor 18. Additionally, as noted above, the image processing module 20, optionally,

can arbitrarily or selectively delete 1/2 of the green image data.

[0075] After the operation block 52, the flowchart 50 can move on to operation

block 54. In the operation block 54, the image data can be further processed. For example,

optionally, any one or all of the resulting data (e. g., green 1, green 2, the blue image data

from Figure 9, and the red image data from Figure 10) can be further processed.

[0076] For example, the image data can be pre—emphasized or processed in other

ways. In some embodiments, the image data can be processed to be more (mathematically)

non—linear. Some compression algorithms benefit from performing such a linearization on

the picture elements prior to compression. However, other techniques can also be used. For

example, the image data can be processed with a linear curve, which provides essentially no

emphasis.

[0077] In some embodiments, the operation block 54 can process the image data

using curve defined by the function y=x’\0.5. In some embodiments, this curve can be used

where the image data was, for example but without limitation, floating point data in the

normalized 0—l range. In other embodiments, for example, where the image data is 12—bit

data, the image can be processed with the curve y=(x/4095)’\0.5. Additionally, the image

data can be processed with other curves, such as y=(x+c)’\g where 0.0l<g<l and c is an

offset, which can be 0 in some embodiments. Additionally, log curves can also be used. For

example, curves in the form y=A*log(B*x+C) where A, B, and C are constants chosen to
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provide the desired results. Additionally, the above curves and processes can be modified to

provide more linear areas in the vicinity of black, similar to those techniques utilized in the

well—known Rec709 gamma curve. In applying these processes to the image data, the same

processes can be applied to all of the image data, or different processes can be applied to the

different colors of image data. However, these are merely exemplary curves that can be used

to process the image data, or curves or transforms can also be used. Additionally, these

processing techniques can be applied using mathematical functions such as those noted

above, or with Look Up Tables (LUTs). Additionally, different processes, techniques, or

transforms can be used for different types of image data, different ISO settings used during

recording of the image data, temperature (which can affect noise levels), etc.

[0078] After the operation block 54, the flowchart 50 can move to an operation

block 56. In the operation block 56, the red and blue picture elements can be transformed.

For example, as noted above, green image data can be subtracted from each of the blue and

red image data components. In some embodiments, a red or blue image data value can be

transformed by subtracting a green image data value of at least one of the green picture

elements adjacent to the red or blue picture element. In some embodiments, an average value

of the data values of a plurality of adjacent green picture elements can be subtracted from the

red or blue image data value. For example, but without limitation, average values of 2, 3, 4,

or more green image data values can be calculated and subtracted from red or blue picture

elements in the vicinity of the green picture elements.

[0079] For example, but without limitation, with reference to Figure 3, the raw

output for the red element Rm_2,n_2 is surrounded by four green picture elements Gm_2,n_3, Gm-

”1-2, Gm_3,n_2, and Gm_2,n_1. Thus, the red element Rm_2,n_2 can be transformed by subtracting

the average of the values of the surrounding green element as follows:

[0080] (l) Rmm = Rmm — (Gm,n.1 + Gm+1,n + Gm,n+1 + Gm.1,n)/4

[0081] Similarly, the blue elements can be transformed in a similar manner by

subtracting the average of the surrounding green elements as follows:

[0082] (2) Bm+1,n+1 = Bm+1,n+1 — (Gm+1,n + Gm+2,n+1 + Gm+1,n+2 + Gm,n+1)/4

[0083] Figure 9 illustrates a resulting blue data component where the original blue

raw data Bm_1,n_1 is transformed, the new value labeled as B’m_1,n_1 (only one value in the
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component is filled in and the same technique can be used for all the blue elements).

Similarly, Figure 10 illustrates the red data component having been transformed in which the

transformed red element Rm_2,n_2 is identified as R’m_2,n_2. In this state, the image data can still

be considered “raw” data. For example, the mathematical process performed on the data are

entirely reversible such that all of the original values can be obtained by reversing those

processes.

[0084] With continued reference to Figure 8, after the operation block 56, the

flowchart 50 can move on to an operation block 58. In the operation block 58, the resulting

data, which is raw or can be substantially raw, can be further compressed to using any known

compression algorithm. For example, the compression module 22 (Figure 1) can be

configured to perform such a compression algorithm. After compression, the compressed

raw data can be stored in the storage device 24 (Figure l).

[0085] Figure 8A illustrates a modification of the flowchart 50, identified by the

reference numeral 50’. Some of the steps described above with reference to the flowchart 50

can be similar or the same as some of the corresponding steps of the flowchart 50’ and thus

are identified with the same reference numerals.

[0086] As shown in Figure 8A, the flowchart 50’, in some embodiments, can

optionally omit operation block 54. In some embodiments, the flowchart 50’ can also include

an operation block 57 in which a look up table can be applied to the image data. For

example, an optional look—up table, represented by the curve of Figure ll, can be used to

enhance further compression. In some embodiments, the look—up table of Figure ll is only

used for fine green picture elen1ents. In other enibocfin1ents,the lookeup table can also be

used for red and blue picture elements. The same look—up table may be used for the three

different colors, or each color may have its own look—up table. Additionally, processes other

than that represented by the curve of Figure ll can also be applied.

[0087] By processing the image data in the manner described above with

reference to Figures 8 and 8A, it has been discovered that the image data from the image

sensor 18 can be compressed by a compression ratio of 6 to l or greater and remain visually

lossless. Additionally, although the image data has been transformed (e. g., by the subtraction

of green image data) all of the raw image data is still available to an end user. For example,
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by reversing certain of the processes, all or substantially all of the original raw data can be

extracted and thus further processed, filtered, and/or demosaiced using any process the user

desires.

[0088] For example, with reference to Figure 12, the data stored in the storage

device 24 can be decompressed and demosaiced. Optionally, the camera 10 can be

configured to perform the method illustrated by flowchart 60. For example, but without

limitation, the playback module 28 can be configured to perform the method illustrated by

flowchart 60. However, a user can also transfer the data from the storage device 24 into a

separate workstation and apply any or all of the steps and/or operations of the flowchart 60.

[0089] With continued reference to Figure 12, the flowchart 60 can begin with the

operation block 62, in which the data from the storage device 24 is decompressed. For

example, the decompression of the data in operation block 62 can be the reverse of the

compression algorithm performed in operational block 58 (Figure 8). After the operation

block 62, the flowchart 60 can move on to an operation block 64.

[0090] In the operation block 64, a process performed in operation block 56

(Figure 8) can be reversed. For example, the inverse of the curve of Figure ll or the inverse

of any of the other functions described above with reference to operation block 56 of Figures

8 and 8A, can be applied to the image data. After the operation block 64, the flowchart 60

can move on to a step 66.

[0091] In the operation block 66, the green picture elements can be demosaiced.

For example, as noted above, all the values from the data components Green 1 and/or Green

2 (Figure 7) can be stored in the storage device 24. For example, with reference to Figure 5,

the green image data from the data components Green 1, Green 2 can be arranged according

to the original Bayer pattern applied by the image sensor 18. The green data can then be

further demosaiced by any known technique, such as, for example, linear interpolation,

bilinear, etc.

[0092] Figure 13 illustrates an exemplary layout of green image data demosaiced

from all of the raw green image data. The green image elements identified with the letter Gx

represent original raw (decompressed) image data and the elements identified with “DGX”

represent elements that were derived from the original data through the demosaic process.
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This nomenclature is used with regard to the below descriptions of the demosaicing process

for the other colors. Figure 14 illustrates an exemplary image data layout for green image

data demosaiced from 1/2 of the original green image data.

[0093] With continued reference to Figure 12, the flowchart 60 can, after the

operation block 66, move on to an operation block 68. In the operation block 68, the

demosaiced green image data can be further processed. For example, but without limitation,

noise reduction techniques can be applied to the green image data. However, any other image

processing technique, such as anti—aliasing techniques, can also be applied to the green image

data. After the operation block 68, the flowchart 60 can move on to an operation block 70.

[0094] In the operation block 70, the red and blue image data can be demosaiced.

For example, firstly, the blue image data of Figure 9 can be rearranged according to the

original Bayer pattern (Figure 15). The surrounding elements, as shown in Figure 16, can be

demosaiced from the existing blue image data using any known demosaicing technique,

including linear interpolation, bilinear, etc. As a result of demosaicing step, there will be

blue image data for every pixel as shown in Figure 16. However, this blue image data was

demosaiced based on the modified blue image data of Figure 9, i.e., blue image data values

from which green image data values were subtracted.

[0095] The operation block 70 can also include a demosaicing process of the red

image data. For example, the red image data from Figure 10 can be rearranged according to

the original Bayer pattern and further demosaiced by any known demosaicing process such as

linear interpolation, bilinear, etc.

[0096] After the operation block 70, the flowchart can move on to an operation

block 72. In the operation block 72, the demosaiced red and blue image data can be

reconstructed from the demosaiced green image data.

[0097] In some embodiments, each of the red and blue image data elements can

be reconstructed by adding in the green value from co—sited green image element (the green

image element in the same column “m” and row “n” position). For example, after

demosaicing, the blue image data includes a blue element value DBm_2,n_2. Because the

original Bayer pattern of Figure 3 did not include a blue element at this position, this blue

value DBm_2,n_2 was derived through the demosaicing process noted above, based on, for
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example, blue values from any one of the elements Bm_3,n_3, Bm_1,n_3, Bm_3,n_1, and Bm_1,n_1 or by

any other technique or other blue image elements. As noted above, these values were

modified in operation block 54 (Figure 8) and thus do not correspond to the original blue

image data detected by the image sensor 18. Rather, an average green value had been

subtracted from each of these values. Thus, the resulting blue image data DBm_2,n_2 also

represents blue data from which green image data has been subtracted. Thus, in one

embodiment, the demosaiced green image data for element DGm_2,n_2 can be added to the blue

image value DBm_2,n_2 thereby resulting in a reconstructed blue image data value.

[0098] In some embodiments, optionally, the blue and/or red image data can first

be reconstructed before demosaicing. For example, the transformed blue image data B’m_1,n_1

can be first reconstructed by adding the average value of the surrounding green elements.

This would result in obtaining or recalculating the original blue image data Bm_1,n_1. This

process can be performed on all of the blue image data. Subsequently, the blue image data

can be further demosaiced by any known demosaicing technique. The red image data can

also be processed in the same or similar manners.

[0099] Figure 12A illustrates a modification of the flowchart 60, identified by the

reference numeral 60’. Some of the steps described above with reference to the flowchart 60

can be similar or the same as some of the corresponding steps of the flowchart 60’ and thus

are identified with the same reference numerals.

[0100] As shown in Figure 12A, the flow chart 60’ can include the operation

block 68’ following operation block 62. In operation block 68’, a noise reduction technique

can be performed on the image data. For example, but without limitation, noise reduction

techniques can be applied to the green image data. However, any other image processing

technique, such as anti—aliasing techniques, can also be applied to the green image data. After

operation block 68’, the flow chart can move on to operation block 70’

[0101] In operation block 70’, the image data can be demosaiced. In the

description set forth above with reference to operation blocks 66 and 70, the green, red, and

blue image data can be demosaiced in two steps. However, in the present flow chart 60’, the

demosaicing of all three colors of image data is represented in a single step, although the

same demosaicing techniques described above can be used for this demosaicing process.
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After the operation block 70’, the flow chart can move on to operation block 72, in which the

red and blue image data can be reconstructed, and operation block 64 in which an inverse

look—up table can be applied.

[0102] After the image data has been decompressed and processed according to

either of the flow charts 70 or 70’, or any other suitable process, the image data can be further

processed as demosaiced image data.

[0103] By demosaicing the green image data before reconstructing the red and

blue image data, certain further advantages can be achieved. For example, as noted above,

the human eye is more sensitive to green light. Demosaicing and processing the green image

data optimize the green image values, to which the human eye is more sensitive. Thus, the

subsequent reconstruction of the red and blue image data will be affected by the processing of

the green image data.

[0104] Additionally, Bayer patterns have twice as many green elements as red and

blue elements. Thus, in embodiments where all of the green data is retained, there is twice as

much image data for the green elements as compared to either the red or blue image data

elements. Thus, the demosaicing techniques, filters, and other image processing techniques

result in a better demosaiced, sharpened, or otherwise filtered image. Using these

demosaiced values to reconstruct and demosaic the red and blue image data transfers the

benefits associated with the higher resolution of the original green data to the process,

reconstruction, and demosaicing of the red and blue elements. As such, the resulting image is

further enhanced.
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WHAT IS CLAIMED IS:

1. A video camera comprising:

a portable housing having an opening through which light emanating from

outside the portable housing enters the portable housing;

a memory device supported by the portable housing;

an image sensor comprising first, second, and third pluralities of light

sensitive devices arranged with respect to one another in a plane defined by the image

sensor such that the first, second, and third pluralities of light sensitive devices are

intermingled, defining an intermingled pattern, the first, second, and third pluralities

of light sensitive devices being configured to detect first, second, and third colors,

respectively, the first, second, and third colors being different from each other, the

image sensor being configured to convert light entering the portable housing through

the opening into raw mosaiced image data comprising one data value for each of the

light sensitive devices included in the first, second, and third pluralities of light

sensitive devices, the image sensor being configured to output the raw mosaiced

image data at a resolution of at least 2k and at a frame rate of at least about 23 frames

per second; and

electronics having an image processing module and a compression module

implemented therein,

the image processing module connected between the image sensor and the

memory device, the image processing module configured to process the raw mosaiced

image data from the image sensor and output processed image data based on the raw

mosaiced image data from the image sensor, the processed image data including less

than three data values for each of the light sensitive devices included in the first,

second, and third pluralities of light sensitive devices, and

the compression module connected between the image sensor and the memory

device, the compression module configured to compress the processed image data

with a mathematically lossy compression technique into compressed processed image
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data such that the compressed processed image data can be decompressed and

demosaiced into a substantially visually lossless image of at least 2k resolution,

wherein the memory device receives the compressed processed image data at a

rate of at least about 23 frames per second.

2. A video camera according to claim 1 wherein the image sensor is configured to

output the raw mosaiced image data at a resolution of at least 2k and at a frame rate of at least

23 frames per second, wherein the compressed processed image data can be decompressed

and demosaiced into a visually lossless image of at least 2k resolution, and wherein the

memory device receives the compressed processed image data at a rate of at least 23 frames

per second.

3. A video camera according to claim 1 wherein the image sensor is configured to

output the raw mosaiced image data at a resolution of at least 4k, and the compressed

processed image data can be decompressed and demosaiced into a substantially visually

lossless image of at least 4k resolution.

4. A video camera according to claim 1 wherein the image sensor is configured to

output the raw mosaiced image data at a resolution of at least 4k and at a frame rate of at least

23 frames per second, wherein the compressed processed image data can be decompressed

and demosaiced into a visually lossless image of at least 4k resolution, and wherein the

memory device receives the compressed processed image data at a rate of at least 23 frames

per second.

5. A video camera according to claim 1 wherein the one data value for each of the

first plurality of light sensitive devices is representative of light of only the first color, the one

data value for each of the second plurality of light sensitive devices is representative of light

of only the second color, and the one data value for each of the third plurality of light

sensitive devices is representative of only the third color, and wherein the processed image

data does not include separate data values for the first, second, and third colors for each of the

light sensitive devices.

6. A video camera according to claim 1 wherein the memory device is disposed

within the portable housing.
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7. A video camera according to claim 1 wherein the memory device is supported on

the outside of the portable housing.

8. A video camera according to claim 1 additionally comprising a playback module

configured to receive the compressed processed image data from the memory device, and

decompress and demosaic the compressed processed image data into demosaiced image data

that includes three data values for each of the light sensitive devices included in the first,

second, and third pluralities of light sensitive devices.

9. A video camera according to claim 1 wherein the compression module comprises

a compression chip.

10. A video camera according to claim 1 wherein the compression technique is a

wavelet compression technique.

ll. A video camera according to claim 1 wherein the image processing module is

configured to process the raw mosaiced image data at least in part by applying a pre—emphasis

function to the raw mosaiced image data, wherein the pre—emphasis function is configured to

increase data values of the mosaiced image data corresponding to relatively dark image

regions and to decrease data values of the mosaiced image data corresponding to relatively

bright image regions.

12. A video camera according to claim 1 wherein the image sensor is configured to

output the raw mosaiced image data at a resolution falling within a range between and

inclusive of 2k and 4.5k and at a frame rate falling within a range between and inclusive of

23 and 120 frames per second, wherein the compression module is configured to compress

the processed image data with a mathematically lossy compression technique into

compressed processed image data such that the compressed processed image data can be

decompressed and demosaiced into a substantially visually lossless image having a resolution

falling within a range between and inclusive of 2k and 4.5k resolution, and wherein the

memory device receives the compressed processed image data at a rate falling within a range

between and inclusive of 23 frames per second and 120 frames per second.

13. A video camera according to claim 1 wherein the image sensor is configured to

output the raw mosaiced image data at a resolution that is one of 2k, 4k, and 4.5k and at a

frame rate falling within a range between and inclusive of 23 and 120 frames per second,
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wherein the compression module is configured to compress the processed image data with a

mathematically lossy compression technique into compressed processed image data such that

the compressed processed image data can be decompressed and demosaiced into a

substantially visually lossless image having a resolution that is one of 2k, 4k, and 4.5k, and

wherein the memory device receives the compressed processed image data at a rate falling

within a range between and inclusive of 23 frames per second and 120 frames per second.

14. A video camera according to claim 1 wherein the memory device is sufficiently

large to store image data from the compression module corresponding to at least about 30

minutes of video at 12 mega pixel resolution, 12—bit color resolution, and at 60 frames per

second.

15. A video camera according to claim 1 wherein the image sensor is a CMOS sensor.

16. A method of recording motion video with a camera, the method comprising:

receiving light with an image sensor of a camera, the image sensor comprising

first, second, and third pluralities of light sensitive devices arranged with respect to

one another in a plane defined by the image sensor such that the first, second, and

third pluralities of light sensitive devices are intermingled, defining an intermingled

pattern, the first, second, and third pluralities of light sensitive devices being

configured to detect first, second, and third colors, respectively, the first, second, and

third colors being different from each other;

converting the light received by the image sensor into mosaiced image data at

a resolution of least 2k and at a frame rate of at least about 23 frames per second, the

mosaiced image data comprising one data value for each of the light sensitive devices

included in the first, second, and third pluralities of light sensitive devices;

with electronics of the camera, processing the mosaiced image data from the

image sensor and outputting processed image data based on the mosaiced image data

from the image sensor, the processed image data including less than three data values

for each of the light sensitive devices included in the first, second, and third pluralities

of light sensitive devices;

with electronics of the camera, compressing the processed image data with a

mathematically lossy compression technique into compressed processed image data
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such that the compressed processed image data can be decompressed and demosaiced

into a substantially visually lossless image of at least 2k resolution; and

recording the compressed processed image data onto a memory device of the

camera at a rate of at least about 23 frames per second.

17. A method according to claim 16 wherein said converting comprises converting the

light received by the image sensor into mosaiced image data at a resolution of least 2k and at

a frame rate of at least 23 frames per second, wherein the compressed processed image data

can be decompressed and demosaiced into a visually lossless image of at least 2k resolution,

and wherein said recording comprises recording the compressed processed image data onto a

memory device of the camera at a rate of at least 23 frames per second.

18. A method according to claim 16 wherein said converting comprises converting the

light received by the image sensor into mosaiced image data at a resolution of least 4k, and

the compressed processed image data can be decompressed and demosaiced into a

substantially visually lossless image of at least 4k resolution.

19. A method according to claim 16 wherein said converting comprises converting the

light received by the image sensor into mosaiced image data at a resolution of least 4k and at

a frame rate of at least 23 frames per second, wherein the compressed processed image data

can be decompressed and demosaiced into a visually lossless image of at least 4k resolution,

and wherein said recording comprises recording the compressed processed image data onto a

memory device of the camera at a rate of at least 23 frames per second.

20. A method according to claim 16 wherein the one data value for each of the first

plurality of light sensitive devices is representative of light of only the first color, the one data

value for each of the second plurality of light sensitive devices is representative of light of

only the second color, and the one data value for each of the third plurality of light sensitive

devices is representative of only the third color, and wherein the processed image data does

not include separate data values for the first, second, and third colors for each of the light

sensitive devices.

21. A method according to claim 16 wherein said recording comprises recording the

compressed processed image data onto a memory device disposed within a portable housing

of the camera.
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22. A method according to claim 16 wherein said recording comprises recording the

compressed processed image data onto a memory device supported on the outside of a

portable housing of the camera.

23. A method according to claim 16 additionally comprising:

receiving the compressed processed image data from the memory device with

a playback module implemented in the electronics of the camera; and

decompressing and demosaicing the compressed processed image data into

demosaiced image data that includes three data values for each of the light sensitive

devices included in the first, second, and third pluralities of light sensitive devices.

24. A method according to claim 16 wherein the electronics comprise a compression

chip and said compressing is done using the compression chip.

25. A method according to claim 16 wherein the mosaiced image data is raw

mosaiced image data.

26. A method according to claim 16 wherein the compression technique is a wavelet

compression technique.

27. A method according to claim 16 wherein said processing the image data

comprises processing the mosaiced image data at least in part by applying a pre—emphasis

function to the mosaiced image data, wherein the application of the pre—emphasis function

increases data values of the mosaiced image data corresponding to relatively dark image

regions and decreases data values of the mosaiced image data corresponding to relatively

bright image regions.

28. A method according to claim 16 wherein said converting comprises converting the

light received by the image sensor into mosaiced image data at a resolution falling within a

range between and inclusive of 2k and 4.5k and at a frame rate falling within a range between

and inclusive of 23 and 120 frames per second, wherein said compressing comprises

compressing the processed image data with a mathematically lossy compression technique

into compressed processed image data such that the compressed processed image data can be

decompressed and demosaiced into a substantially visually lossless image having a resolution

falling within a range between and inclusive of 2k and 4.5k resolution, and said recording
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comprises recording the compressed processed image data at a rate falling within a range

between and inclusive of 23 frames per second and 120 frames per second.

29. A method according to claim 16 wherein said converting comprises converting the

light received by the image sensor into mosaiced image data at a resolution that is one of 2k,

4k, and 4.5k and at a frame rate falling within a range between and inclusive of 23 and 120

frames per second, wherein said compressing comprises compressing the processed image

data with a mathematically lossy compression technique into compressed processed image

data such that the compressed processed image data can be decompressed and demosaiced

into a substantially visually lossless image having a resolution that is one of 2k, 4k, and 4.5k,

and said recording comprises recording the compressed processed image data at a rate falling

within a range between and inclusive of 23 frames per second and 120 frames per second.

30. A method according to claim 16 wherein the memory device is sufficiently large

to store image data from the compression module corresponding to at least about 30 minutes

of video at 12 mega pixel resolution, 12—bit color resolution, and at 60 frames per second.

-30-

APPLE v. REDCOM Page 67 of 875 Apple EX. 1002



APPLE v. RED.COM Page 68 of 875 Apple Ex. 1002

VIDEO CAMERA

ABSTRACT OF THE DISCLOSURE

Embodiments provide a Video camera configured to capture, compress, and store

Video image data in a memory of the Video camera at a rate of at least about twenty three

frames per second. The Video image data can be mosaiced image data, and the compressed,

mosaiced image data may remain substantially Visually lossless upon decompression and

demosaicing.

18870676
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Domestic Priority data as claimed by applicant

This application is a CON of 13/464,803 05/04/2012
which is a CON of 12/101 ,882 04/11/2008 PAT 8174560

which claims benefit of 60/91 1,196 04/11/2007

and claims benefit of 61/017,406 12/28/2007

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution

Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to

foreign priority. See 37 CFR 1.55 and 1.76.

If Required, Foreign Filing License Granted: 09/18/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 14/485,612

Projected Publication Date: 01/01/2015

Non-Publication Request: No

Early Publication Request: No
page 1 of 3
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Title

VIDEO CAMERA

Preliminary Class

358

Statement under 37 CFR 1.55 or 1.78 for NA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend only throughout the territory of the United States and have no

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same

effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing

of patent applications on the same invention in member countries, but does not result in a grant of "an international

patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a US. patent application

serves as a request for a foreign filing license. The application's filing receipt contains further information and

guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the US. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the US. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for

business investment, innovation, and commercialization of new technologies. The US. offers tremendous resources

and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to

promote and facilitate business investment. SelectUSA provides information assistance to the international investor

community; serves as an ombudsman for existing and potential investors; advocates on behalf of US. cities, states,

and regions competing for global investment; and counsels US. economic development organizations on investment

attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1 -202-482—6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or DOCkeT Number
Substitute for Form PTO-875 14/485,612

APPLICATION AS FILED - PART I OTHER THAN

Column 1 (Column 2) SMALL ENTITY SMALL ENTITY

BASIC FEE
(37 CFR1.16(a) (b) or (0))
SEARCH FEE
(37 CFR1.16(k) (i) or(m))

EXAMINATION) FOEE»(37 CFR1. 16(0

If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional
(37 CFR1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.

41 (a)(1)(G) and 37 CFR1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))

* lfthe difference in column 1 is less than zero, enter ”0” in column 2.

APPLICATION AS AMENDED - PART II

OTHER THAN

(Column 2) (Column 3) SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Total

(37 CFR1. 16(i))

Independent(37 CFR1. 16(h))

Application Size Fee (37 CFR1.16(s))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE

(Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Total

(37 CFR1. 16(i))
Independent

(37 CFR1. 16(h))

Application Size Fee (37 CFR1.16(s))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE ADD'L FEE

* lfthe entry in column 1 is less than the entry in column 2, write ”0” in column 3.
** lfthe ”Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter ”20”.

*** If the ”Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter ”3”.
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMEVT OF COMMERCE
United States Patent and Trademark Office
Addless. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Virginia 22313-1450WVWSZUSptOgOV

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

14/485,612 09/12/2014 James H. Jannard REDCOM.007C4

CONFIRMATION NO. 1068

 
 
   

20995 NOTICE

KNOBBE MARTENS OLSON & BEAR LLP

2040 MAIN STREET lllllllllIllIllIllllIIIIIIIIIIIIllllIlllllllllllllllllllIll IIIlllllllllllllllllllllll
FOURTEENTH FLOOR 00000007086707

IRVINE, CA 92614

Date Mailed: 09/22/2014

INFORMATIONAL NOTICE TO APPLICANT

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for

reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's

oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute

statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the

expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid

further processing delays.

' A properly executed inventor's oath or declaration has not been received for the following inventor(s):
James H. Jannard

Thomas Graeme Nattress
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PTO/SB/08 Equivalent
 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

Application No. 14/485612 

Filing Date Septeember 12, 2014 

First Named Inventor James H. Jannard 

 

   Art Unit 2661

(Multiple sheets used when necessary) Examiner Unknown

SHEET 1 OF 14 Attorney Docket No. REDCOM.007C4 
 

U.S. PATENT DOCUMENTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
Examiner Cite Document Numper Publication . Pages, Columns, Lines Where

Initials No. Number - Kind Code (if known) Date Name of Patentee or Applicant Relevant Passages or
Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear

1 3,972,010 07—27—1976 Dolby

2 4,200,889 04—19—1980 Strobele

3 4,316,213 02—16—1982 Wharton et al.

4 4,450,487 05—22—1984 Koide

5 4,561,012 12—24—1985 Acampora

6 5,016,107 05—14—1991 Sasson et al.

7 5,040,063 08—13—1991 Citta et al.

8 5,049,983 09—17—1991 Matsumoto et al.

9 5,249,053 09—28—1993 Jain

10 5,255,083 10—19—1993 Capitant et al.

11 5,303,062 04—12—1994 Kawarai

12 5,343,243 08—30—1994 Maeda

13 5,442,718 08—15—1995 Kobayashi et al.

14 5,526,047 06—11—1996 Sawanobori

15 5,535,246 07—09—1996 Beech

16 5,537,157 07—16—1996 Washino et al.

17 5,563,655 10—08—1996 Lathrop

18 5,592,224 01—07—1997 Shim

19 5,592,237 01—07—1997 Greenway

20 5,818,524 10—06—1998 Juen

21 5,875,122 02—23—1999 Acharya

22 5,949,468 09—07—1999 Asahina et al.

23 5,991,515 11—23—1999 Fall et al.

24 5,999,220 12—07—1999 Washino

25 6,009,201 12—28—1999 Acharya

26 6,124,811 09—26—2000 Acharya et al.

27 6,154,493 11—28—2000 Acharya et al.

28 6,192,086 02—20—2001 Darr

29 6,198,505 03—06—2001 Turner et al.

     
 

Examiner Signature

 

Date Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if
not in conformance and not considered. Include copy of this form with next communication to applicant. 

T - Place a check mark in this area when an English language Translation is attached.
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PTO/SB/08 Equivalent
 

 

 

 

 

   
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Application No. 14/485612

INFORMATION DISCLOSURE Filing Date Septeember 12, 2014

STATEMENT BY APPLICANT First Named Inventor James H. JannardArt Unit 2661

(Multiple sheets used when necessary) Examiner Unknown

SHEET 2 OF 14 Attorney Docket No. REDCOM.007C4

U.S. PATENT DOCUMENTS

Examiner Cite Document Numloer Publication . Pages, Columns, Lines Where
Initials No. Number - Kind Code (If known) Date Name of Patentee or Applicant Relevant Passages or

Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear

30 6,262,763 07—17-2001 Totsuka

31 6,269,217 07—31-2001 Rodriguez

32 6,275,263 08—14-2001 Hu

33 6,285,794 09—04—2001 Georgiev et al.

34 6,314,206 11—06—2001 Sato

35 6,466,699 10—15—2002 Schwartz et al.

36 6,567,988 05—20-2003 Okawa

37 6,597,860 07—22-2003 Song et al.

38 6,697,106 02—24—2004 Saito

39 6,778,709 08—17—2004 Taubman

40 6,798,901 09—28—2004 Acharya et al.

41 6,825,876 11—30—2004 Easwar et al.

42 6,859,226 02—22-2005 Kawamura et al.

43 6,867,717 03—15-2005 Ion

44 6,937,276 08—30-2005 Chung

45 6,944,349 09—13-2005 Onno et al.

46 6,958,774 10—25—2005 Kuroiwa

47 6,983,074 01—03—2006 Clauson et al.

48 6,989,773 01—24—2006 Wee et al.

49 6,990,240 01—24—2006 Hagiwara

50 6,995,793 02—07—2006 Albadawi et al.

51 6,995,794 02—07—2006 Hsu et al.

52 7,038,719 05—02—2006 Hirai

53 7,050,642 05—23—2006 Graffagnino

54 7,092,016 08—15—2006 Morton et al.

55 7,095,899 08—22—2006 Malvar

56 7,110,605 09—19—2006 Marcellin et al.

57 7,113,645 09—26—2006 Sano et al.

58 7,126,634 10-24—2006 Kato

      
 

Examiner Signature

 

Date Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if
not in conformance and not considered. Include copy of this form with next communication to applicant.

T - Place a check mark in this area when an English language Translation is attached.
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PTO/SB/08 Equivalent
 

 

 

 

 

   
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Application No. 14/485612

INFORMATION DISCLOSURE Filing Date Septeember 12, 2014

STATEMENT BY APPLICANT First Named Inventor James H. JannardArt Unit 2661

(Multiple sheets used when necessary) Examiner Unknown

SHEET 3 OF 14 Attorney Docket No. REDCOM.007C4

U.S. PATENT DOCUMENTS

Examiner Cite Document Numloer Publication . Pages, Columns, Lines Where
Initials No. Number - Kind Code (if known) Date Name of Patentee or Applicant Relevant Passages or

Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear

59 7,127,116 10—24—2006 Goldstein et al.

60 7,155,066 12—26—2006 Baharav

61 7,174,045 02—06—2007 Yokonuma

62 7,212,313 05—01—2007 Hoel

63 7,253,836 08—07—2007 Suzuki et al.

64 7,312,821 12—25—2007 Voss

65 7,313,286 12—25—2007 Schwartz et al.

66 7,324,141 01—29—2008 Kubo et al.

67 7,343,043 03—11—2008 Yokonuma

68 7,349,579 03—25—2008 Kadowaki et al.

69 7,365,658 04—29—2008 Todorov et al.

70 7,369,161 05—06—2008 Easwar et al.

71 7,376,183 05—20—2008 Weigand et al.

72 7,385,647 06—10—2008 Park

73 7,388,992 06—17—2008 Atsumi et al.

74 7,394,485 07—01—2008 Kim

75 7,477,781 01-13-2009 Tanbakuchi

76 7,483,909 01-27-2009 Sena et al.

77 7,512,283 03-31-2009 Brower

78 7,526,134 04-28-2009 Matsubara

79 7,577,689 08—18—2009 Masinter et al.

80 7,590,301 09-15-2009 Wu

81 7,609,300 10—27—2009 Wu

82 7,778,473 08-17-2010 Kodama

83 7,796,186 09-14-2010 Oshima

7,830,967
84 (and entire prosecution history) 11—09—2010 Jannard et al.

(REDCOM.007CP1C1)

85 7,868,879 01-11-2011 Rizko

86 7,898,575 03-01-2011 Ishii

       
 

Examiner Signature

 

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if
not in conformance and not considered. Include copy of this form with next communication to applicant.

T - Place a check mark in this area when an English language Translation is attached.
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Application No. 14/485612

INFORMATION DISCLOSURE Filing Date Septeember 12, 2014
First Named Inventor James H. Jannard

STATEMENT BY APPLICANT .Art Unit 2661

(Multiple sheets used when necessary) Examiner Unknown

SHEET 4 OF 14 Attorney Docket No. REDCOM.007C4

U.S. PATENT DOCUMENTS

Examiner Cite Document Number Publication Pages, Columns, Lines Where
Initials No Number - Kind Code (if known) Date Name of Patentee or Applicant Relevant Passages or

' Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear

87 7,907,791 03—15—2011 Kinrot

88 7,936,919 05—03—2011 Kameyama

89 8,014,597 09—06—2011 Newman

8,174,560 C1
90 (and entire prosecution history) 05-16-2014 Jannard et al.

(REDCOM.007A)
8,237,830

91 (and entire prosecution history) 08-07-2012 Jannard et al.

(REDCOM.007CP1)
8,358,357

92 (and entire prosecution history) 01-22-2013 Jannard et al.

(REDCOM.007C2)

93 RE 37,342 08—02—2001 Washino et al.

94 RE 38,079 04—15—2003 Washino et al.

95 2002/0041707 04—11—2002 Newman

96 2002/0063787 05—30—2002 Watanabe

97 2002/0196354 12—26—2002 Chang et al.

98 2003/0007567 01—09—2003 Newman et al.

99 2003/0011747 01—16—2003 Lenz

100 2003/0018750 01—23—2003 Onno et al.

101 2003/0038885 02—27—2003 Rodriguez

102 2003/0122037 07—03—2003 Hyde et al.

103 2003/0122937 07—03—2003 Guarnera et al.

104 2003/0156188 08—21—2003 Abrams Jr.

105 2003/0185302 10—02—2003 Abrams Jr.

106 2003/0202106 10—30—2003 Kanleinsberger et al.

107 2004/0051793 03—18—2004 Tecu

108 2004/0095477 05—20—2004 Maki et al.

109 2004/0131274 07—08—2004 Perlmutter et al.

110 2004/0165080 08—26—2004 Burks et al.

111 2004/0169746 09—02—2004 Chen et al.

112 2004/0169751 09—02—2004 Takemura et al.

113 2004/0196389 10—07—2004 Honda

      
 

Examiner Signature

 

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if
not in conformance and not considered. Include copy of this form with next communication to applicant.

T - Place a check mark in this area when an English language Translation is attached.
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INFORMATION DISCLOSURE Filing Date Septeember 12, 2014

STATEMENT BY APPLICANT First Named Inventor James H. JannardArt Unit 2661

(Multiple sheets used when necessary) Examiner Unknown

SHEET 5 OF 14 Attorney Docket No. REDCOM.007C4

U.S. PATENT DOCUMENTS

Examiner Cite Document Number Publication . Pages, Columns, Lines Where
Initials No. Number - Kind Code (If known) Date Name of Patentee or Applicant Relevant Passages or

Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear

114 2004/0201701 10—14—2004 Takagi

115 2004/0213472 10—28—2004 Kodama et al.

116 2004/0218812 11—04—2004 Douglass

117 2004/0246346 12—09—2004 Kim et al.

118 2005/0182972 08—18—2005 Apostolopoulos et al.

119 2005/0183118 08—18—2005 Wee et al.

120 2005/0276496 12—15—2005 Molgaard et al.

121 2005/0286797 12—29—2005 Hayaishi

122 2006/0007324 01—12—2006 Takei

123 2006/0012694 01—19—2006 Yoneda et al.

124 2006/0061659 03—23—2006 Niwa

125 2006/0061822 03—23—2006 Sung et al.

126 2006/0114987 06—01—2006 Roman

127 2006/0165178 07—26—2006 Ma et al.

128 2006/0165179 07—26—2006 Feuer et al.

129 2006/0170786 08—03—2006 Won

130 2006/0221199 10—05—2006 Nakajima

131 2006/0221203 10—05—2006 Abe et al.

132 2006/0221230 10—05—2006 Dutt et al.

133 2006/0244842 11—02—2006 Hatano

134 2007/0035636 02—15—2007 Wu

135 2007/0041634 02—22—2007 Sugimori

136 2007/0051817 03—08—2007 Yano

137 2007/0091187 04—26—2007 Lin

138 2007/0092149 04—26—2007 Sung

139 2007/0109316 05—17—2007 Fainstain

140 2007/0127095 06—07—2007 Sugimori

141 2007/0153093 07—05—2007 Lin et al.

142 2007/0160142 07—12—2007 Abrams Jr.

      
 

Examiner Signature

 

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if
not in conformance and not considered. Include copy of this form with next communication to applicant.

T - Place a check mark in this area when an English language Translation is attached.

APPLE V. REDCOM Page 80 of 875

 
Apple EX. 1002



APPLE v. RED.COM Page 81 of 875 Apple Ex. 1002

PTO/SB/08 Equivalent
 

 

 

 

 

   
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     
 
 

  
Application No. 14/485612

INFORMATION DISCLOSURE Filing Date Septeember 12, 2014

STATEMENT BY APPLICANT First Named Inventor James H. JannardArt Unit 2661

(Multiple sheets used when necessary) Examiner Unknown

SHEET 6 OF 14 Attorney Docket No. REDCOM.007C4

U.S. PATENT DOCUMENTS

Examiner Cite Document Numloer Publication . Pages, Columns, Lines Where
Initials No. Number - Kind Code (if known) Date Name of Patentee or Applicant Relevant Passages or

Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear

143 2007/0165116 07—19—2007 Hung et al.

144 2007/0206852 09—06—2007 McGee

145 2007/0216782 09—20—2007 Chernoff

146 2007/0285517 12—13—2007 Ishikuro

147 2008/0002035 01—03—2008 Yoshida

148 2008/0012953 01—17—2008 Yang et al.

149 2008/0018746 01—24—2008 Kawanami

150 2008/0055426 03—06—2008 Pertsel et al.

151 2008/0062272 03—13—2008 Kuroiwa

152 2008/0063070 03—13—2008 Schwartz et al.

153 2008/0079818 04—03—2008 Takahashi

154 2008/0084581 04—10—2008 Kobayashi et al.

155 2008/0131013 06—05—2008 Suino et al.

156 2008/0259180 10—23—2008 Ovsiannikov

157 2008/0273809 11—06—2008 Demos

158 2008/0284485 11—20—2008 Schilling

159 2008/0301315 12—04—2008 Cheng et al.

160 2009/0052797 02—26—2009 Matsushita

161 2009/0052861 02—26—2009 Goldman

162 2009/0080784 03—26—2009 Luh et al.

163 2009/0141140 06—04—2009 Robinson

164 2010/0014590 01—21—2010 Smith

165 2010/0111489 05—06—2010 Presler

2012/0294582
166 (and entire prosecution history) 11—22—2012 Jannard et al.

(REDCOM.007C1)
2013/0113951

167 (and entire prosecution history) 05—09—2013 Jannard et al.

(REDCOM.007CP1C2)

168 2014/0226036 08—14—2014 Jannard et al.

FOREIGN PATENT DOCUMENTS 
 

Examiner Signature Date Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if
not in conformance and not considered. Include copy of this form with next communication to applicant. 

T - Place a check mark in this area when an English language Translation is attached.
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169 CA 2,683,636 01—28—2014 Red.com, Inc.

170 EP 1 605 403 12—14—2005 ST Microelectronics

171 EP 2 145 330 01—20—2010 Red.com, Inc.

172 JP 06—054239 02—25—1994 Canon Inc. X—Abs

173 JP 2000—069488 03—03—2000 Nikon Corp. X

174 JP 2001—515318 09—18—2001 Intel Corporation X

175 JP 2002—051266 02—15—2002 Sony Corp. X

176 JP 2004—038693 02—05—2004 Canon Inc. X

177 JP 2004—248061 09-02-2004 33' Ph°t° F'Im C0" x
178 JP 2004—260821 09—16—2004 Hew'ett'PaCkard x

Development Co. LP
179 JP 2004—282780 10—07—2004 Canon Inc. X

180 JP 2004—349842 12-09-2004 331 Ph°t° Fi'm C0" x
181 JP 2005—210216 08—04—2005 KoniC? Mino'ta Ph°t° x

Imaging Inc.

182 JP 2006—171524 06—29—2006 Sanyo Electric Co., Ltd. X

183 JP 2006—311314 11—09—2006 Matsusmta E'ecmc Ind' x
Co., Ltd.

184 JP 2007—267072 10—11—2007 Sanyo Electric Co., Ltd. X
JP 2012—523790

185 (REDCOM.007QPC) 10—04—2012 Red.com, Inc. X
186 KR 10—2002—0041778 06—03—2002 Sharp Corporation X—Abs

187 WO 91/001613 02—07—1991 Eastman Kodak Co.

188 WO 97/009818 03—13—1997 Starcam Systems Inc.

WO 2008/128112 _ _
189 (REDCOM.007VPC) 10 23 2008 Red.com, Inc.
190 WO 92/010911 06—25—1992 Eastman Kodak Co.

191 KR 10-2009-0035204 04-09-2009 Egmfigg E'eCtron'Cs X—Abs
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2K Digital Cinema Camera Streamlines Movie and HD Production, Silicon Imaging Digital
192 Cinema, Press News Releases, Hollywood, California, date listed November 1, 2006, in 2

pages. (www.siliconimaging.com_DigitalCinema_News_PR_11_01_06_1)

4:4:4 12—bit Uncompressed DVX100, date listed May 11 — 16, 2004, in 9 pages.
(http://www.dvinfo.net/forum/archive/index.php/t—20332—p—13.html)

Abel Cine, "Abel North American Agent for Phantom Cameras," February 7, 2007,
194 http://web.archive.org/web/20120523003248/http://about.abelcine.com/2007/02/07/ab

el—north—american—agent—for—phantom—cameras/ in 2 pages.
ARRIFLEX D—20 Preliminary Specifications, achive.org indicates available on—line on May

195 31, 2005, www.arri.com, [online],

http://web.archive.org/web/20050531010626/www.arri.com/entry/products.htm, pp. 1—2
ARRIFLEX D—21: The Film Style Digital Camera, date listed January 4, 2008, www.arri.de,
[online]

http://www.arri.de/press/press/press_release.html?tx_ttnews[tt_news]=32&tx_ttnews[b
ackPid]=1781&cHash=e89c9b0855e89c9b0855

BRUNER, Guy, Silicon Imaging Shows 1920x1080P Camera System, Camcorder News,
Las Vegas, NAB, date listed April 25, 2006, in 8 pages.
(http://www.camcorderinfo.com/content/Silicon—Imaging—Shows—1920x1080P—Camera—

System.htm)

CineForm Insider, blog post dated November 13, 2007;
http://cineform.blogspot.com/2007/11/cineform—on—chip.html, in 3 pages

CineForm Insider, date listed as January through December, 2006, in 17 pages.
199 (http://cineform.blogspot.com/search?updated—min=2006—01—01T00:00:00—

08:00&updated—max=2007—01—01T00:00:00—08:00&max—results=22)
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193
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197

 

198
 

 

200 CineForm Online Workflow Solutions for Film and Video — November 1, 2006 

CineForm Raw — Dalsa and Vision Research Raw File Converters, printed August 16, 2010,
www.cineform.com, [online].

CineForm RAW — Technology Overview and Workflow, date listed April 13, 2006, in 3
pages.

201
 

202
 

203 CinemaTechnic Camera Profiles | ARRI 16SR, date listed 2001 

204 Dalsa Origin Brochure, document indicates that it was printed April 2004, in 2 pages. 

205 “Dalsa Technology with Vision," Presentation, March 2003, pp. 35. 

Defendant’s Answer, Affirmative Defenses and Counterclaims; Demand for Jury Trial;
206 RED.COM, Inc. v. Sony Corporation of America and Sony Electronics Inc., Case No.

13CV0334—DMS—BGS, dated June 20, 2013.
 

207 Digital Negative (DNG) Specification, date listed April 2008
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DOUTRE et al., "An Efficient Compression Scheme for Colour Filter Array Images Using
208 Estimated Colour Difference", IEEE Canadian conference on Electrical and Computer

Engineering, date listed 2007, pp.24—27
ION, Lucian, et al., High Dynamic Range Data Centric Workflow System, DALSA Digital

209 Cinema, this paper reported to be originally presented at SMPTE Technical Conference

and Exhibit, New York, date listed November 2005, in 14 pages.

ION, Lucian, et al., White Paper: 4K Digital Capture and Postproduction Workflow, DALSA
Digital Cinema, in 5 pages.

ISO Standard 15444 (part 1): Information technology — JPEG 2000 image coding system:
Core coding system, pages i—v, xiv, 1—11,120—122, copyright date listed is 2004.
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210
 

211
 

212 JPEG 2000 still image coding versus other standards, date listed July 2000 

LUKAC et al.: Single—sensor camera image compression, date listed May 2006, pages
299—307.

MENON et al., “On The Dependency Between Compression and Demosaicing In Digital
214 Cinema", Visual Media Production, The 2nd IEEE European Conference, Nov. 30 — Dec. 1,

2005, pp. 104 — 111.

MITANI, et al.; A 4 K x 2 K—pixel color image pickup system; IEICE Transactions on
Information and Systems; E82D (8): 1219—1227; August —1999

MITANI, et al.; Ultrahigh—definition color video camera system with 4K—scanning lines;
216 Sensors and Camera Systems for Scientific, Industrial, and Digital Photography

Applications IV, 5017: 159—166, 2003
New Camcorder from Silicon Imaging, © 2006—2008 Digital Camcorder News, date listed

217 April 19, 2006, in 2 pages. http://www.digitalcamcordernews.com/2006/04/new—

camcorder—from—silicon—imaging)
NORDHAUSER, Steve, Silicon Imaging Announces World’s First Digital Cinema Camera
with Direct—to—Disk 10—bit CineForm RAWTM Recording and Adobe® Production Studio
Integration, Silicon Imaging, Inc., Albany, New York, date listed June 26, 2006, in 3

pages. (http://www.fi|mmakers.com/news/digital/article_713.shtml)
Notes from the field: Silicon Imaging SI—1920HDVR camera in actual use, FRESHDV, date

219 listed May 18, 2006, in 2 pages. (http://www.freshdv.com/2006/05/notes—from—field—

silicon—imaging—si.html)

213
 

 

215
 

 

 

218

 

 

220 PHANTOM 65 the world's first 65mm digital cinema, date listed Nov 22, 2006 

PHANTOM 65, archive.org indicates available on—line February 4, 2007,
www.visionresearch.com, [online],

http://web.archive.org/web/20070204110551/www.visionresearch.com/index.cfm?sector

=htm/files&page=camera_65_new, pp. 1—2
"Phantom HD",

222 <http://www.alfavisionsrl.com.ar/espanol/alquiler/camera/info/manuals/DS_phantomHD.

pdf>, dated March 30, 2007, pp. 2.

221

 

 

Compiled by PUHOVSKI, NENAD, High Definition Report from Cilect Standing Committee
for New Technologies, Madrid, date listed 2006, in 146 pages.
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"RED Digital Cinema", <http://www.dvxuser.com/articles/redteam/RED—DVXUSER.pdf>,
December 31, 2006, pp. 2.

“Red Exclusive Brochure", www.dvxuser.com, retrieved on February 5, 2013, in 1 page
http://www.dvxuser.com/V6/archive/index.php/t—54786.html

RED vs DALSA ORIGIN, REDUSER.net, The DSMC System, Red One, date listed October
26, 2007, in 5 pages. (http://www.reduser.net/forum/archive/index.php/t—5344.html)

ROBIN, Gamma Correction, www.broadcastengineering.com [online], date listed January
1, 2005 in 5 pages.

NABZOO6DayThree, archive.org indicates available on—line March 2, 2007, [on—line]
228 http://web.archive.org/web/20070302002153/http://web.mac.com/mikedcurtis/iWeb/HD

4NDs_Image_Galleries/NABZ006DayThreePt1.html, in 5 pages.
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224
 

225
 

226
 

227
 

 

229 SI—2K Digital Cinema Camera, Silicon Imaging, copyright date listed is 2007, in 14 pages. 

Silicon Imaging SI—2K MINI Full Specifications, archive.org indicates available on—line May
23, 2007, www.siliconimaging.com, [online],
http://web.archive.org/web/20070523223217/www.siliconimaging.com/DigitalCinema/SI

_2K_full_specifications.html, pp. 1—2

Silicon Imaging, PRESS News Releases,
www.siliconimaging.com/DigitalCinema/SI_Press.html, printed November 5, 2012.

Silicon Imaging Support: Frequently—Asked—Questions, archive.org indicates available on—
line December 12, 2007, www.siliconimaging.com, [online],
http://web.archive.org/web/20071212165310/www.siliconimaging.com/DigitalCinema/Sil

iconImaging_faq.html, in 12 pages.

SI—1920HDVR Key Features, Silicon Imaging Digital Cinema, in 2 pages.
(http://www.siliconimaging.com/DigitalCinema/key_features.html)

SMITH, et al.; Constant quality JPEGZOOO rate control for digital cinema; Source:
Proceedings of SPIE — The International Society for Optical Engineering, v 6508, n PART
1, 2007, Conference: Visual Communications and Image Processing 2007, January 30,

2007 — February 1, 2007
SMITH, et al., Image Resolution of the One—CCD Palomar Motion Picture Camera, 37th

235 Advance Motion Imaging Conference, Seattle, Washington, date listed February 27—March

1, 2003, in 8 pages.
Some Like It Raw, Silicon Imaging D—Cinema Camera with Cineform RAW Codec, Studio

236 Daily, date listed May 8, 2006, [on—line] http://www.studiodaily.com/2006/05/some—like—
it—raw/

THE RED ONE CAMERA 4K Resolution, various dates listed, starting from February 7th,
237 2007, URL:http://www.vnnforum.com/showthread.php?t=44489 [retrieved on 2012—08—

03]

WILT, Adam, Camera Log, NAB 2009 — SI—2K, date listed April 19, 2009, in 5 pages.
(http://provideocoalition.com/index.php/awilt/story/nab_2009_si_2k/)

ZENG, Jianfen, et al., Video Coding Techniques for Digital Cinema, ©2004 IEEE
International Conference on Multimedia and Expo (ICME), pages 415—418, Vol. 1.

230
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234
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ZHANG et al. Real—time lossless compression of mosaic video sequences, Zhang, L; Wu,
X; Bao, P, date listed 10 August 2005, in 8 pages

Complaint for Patent Infringement; RED.COM, INC., Inc. v. Sony Corporation of America

241 and Sony Electronics, Inc., US. District Court forthe Southern District of California, Case

No.: 3:13-cv-00334-DMS-BGS, dated February 12, 2013.

Joint Motion for Dismissal Without Prejudice; RED.COM, Inc. v. Sony Corporation of
America and Sony Electronics Inc., Case No. 13CV0334—DMS—BGS, dated July 19, 2013.

On—line discussion thread from www.dvxuser.com, first post in thread dated May 1, 2006,
243 retrieved from http://www.dvxuser.com/V6/showthread.php?55590—Worried—about—

depending—on—RED—codec
On—line discussion thread from www.dvxuser.com, first post in thread dated September

244 8, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?70333—Workflow—

(good)—News
On—line discussion thread from www.dvxuser.com, first post in thread dated September

245 8, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?70412—First—video—
from—the—RED—4K—demo!

On—line discussion thread from www.dvxuser.com, first post in thread dated September
246 8, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?70417—RED—

workflow—(how—we—prepared—the—Red—Footage—for—IBC)
On—line discussion thread from www.dvxuser.com, first post in thread dated September

247 10, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?70671—4K—RAW—
data—rates

On—line discussion thread from www.dvxuser.com, first post in thread dated September
248 18, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?71703—Dynamic—

Range
On—line discussion thread from www.dvxuser.com, first post in thread dated September

249 19, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?71756—RED—code—

RAW—lossless—lossy
On—line discussion thread from www.dvxuser.com, first post in thread dated September

250 24, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?72306—4k—live—(—

4k—Still—from—Red—One—is—up—)
On—line discussion thread from www.dvxuser.com, first post in thread dated October 2,

251 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?73415—1st—video—

posted
On—line discussion thread from www.dvxuser.com, first post in thread dated October 3,

252 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?73448—editing—4K—at—
home

On—line discussion thread from www.dvxuser.com, first post in thread dated October 9,
253 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?74232—1k—Bubble—

Girl—video—up
On—line discussion thread from www.dvxuser.com, first post in thread dated October 31,

254 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?76711—First—

REDCODE—image!
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On—line discussion thread from www.dvxuser.com, first post in thread dated November 3,
255 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?76954—Red—still—

gallery—updated—with—new—4k—still!
On—line discussion thread from www.dvxuser.com, first post in thread dated November 4,

256 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?77032—RAW—vs—
REDCODE—RAW

On—line discussion thread from www.dvxuser.com, first post in thread dated November 5,
257 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?77117—Slo—Mo—and—

REDCODE—RAW—questions

On—line discussion thread from www.dvxuser.com, first post in thread dated November 6,
2006, retrieved from http://www.dvxuser.com/V6/showthread.php?77216—120fps—at—4K

On—line discussion thread from www.dvxuser.com, first post in thread dated November
259 13, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?78010—David—

Stump—on—Red
On—line discussion thread from www.dvxuser.com, first post in thread dated November

260 14, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?78150—RED—L—A—

photos—what—have—you—s
On—line discussion thread from www.dvxuser.com, first post in thread dated November

261 15, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?78290—Red—

Camera—first—test—with—Still—Lens—(—Nikon—)
On—line discussion thread from www.dvxuser.com, first post in thread dated November

262 19, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?78623—Red—

compression—and—matrix—tests
On—line discussion thread from www.dvxuser.com, first post in thread dated November

263 20, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?78823—Image—
links—fixed

On—line discussion thread from www.dvxuser.com, first post in thread dated November
264 21, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?78934—redcode—

amazingly—good—!
On—line discussion thread from www.dvxuser.com, first post in thread dated November

265 24, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?79130—More—

footage
On—line discussion thread from www.dvxuser.com, first post in thread dated December

266 11, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?80963—NEW—

VIDEO!!!—Bus—Video—1080p—clip—online—REDCODE
On—line discussion thread from www.dvxuser.com, first post in thread dated December

267 18, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?81686—Specs—

changes
On—line discussion thread from www.hdforindies.com, first post in thread dated

268 September 8, 2006, retrieved from http://www.hdforindies.com/2006/09/amsterdam—
ibc—2006—red—news—redcode—4k.html

On—line discussion thread from www.hdforindies.com, first post in thread dated December
269 19, 2006, retrieved from http://www.hdforindies.com/2006/12/mikes—conjecture—on—

redcode—data—rates.html
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Order Granting Joint Motion for Dismissal Without Prejudice; RED.COM, Inc. v. Sony
270 Corporation of America and Sony Electronics Inc., Case No. 13CV0334—DMS—BGS, dated

July 29, 2013.

RED DIGITAL CINEMA, “Introducing REDCODE", September 2006, International
Broadcasting Convention, Amsterdam, the Netherlands, in 1 page.

RED DIGITAL CINEMA, "Mysterium Sensor", September 2006, International Broadcasting
Convention, Amsterdam, the Netherlands, in 1 page.

RED DIGITAL CINEMA, “Preliminary Specifications", September 2006, International
Broadcasting Convention, Amsterdam, the Netherlands, in 1 page.

RED DIGITAL CINEMA, “Preliminary Specifications", April 14—19, 2007, Las Vegas,
Nevada, in 1 page.

RED DIGITAL CINEMA, “Simple. 4K to Anything", September 2006, International
Broadcasting Convention, Amsterdam, the Netherlands, in 1 page.

Request for Re—Examination of US. Patent No. 8,174,560 (REDCOM.007A), dated
September 13, 2012.

Re—Examination Grant in US. Patent No. 8,174,560 (REDCOM.007A), dated December 6,
2012.

Official Communication in Japanese Application No. 2012—506053 (REDCOM.007QJP),
dated October 16, 2013.

International Search Report and Written Opinion in PCT Application No.
PCT/U82010/028808 (REDCOM.007QPC), dated August 3, 2010.

Examination Report in Australian Application No. 2008240144 (REDCOM.007VAU), dated
December 23, 2010.

Official Communication in Chinese Application No. 200880018570.6 (REDCOM.007VCN),
dated March 31, 2014.

Official Communication in European Application No. 087456869 (REDCOM.007VEP),
dated March 30, 2010.

Extended European Search Report in European Application No. 087456869
(REDCOM.007VEP), dated August 4, 2011.

Office Action in European Application No. 087456869 (REDCOM.007VEP), dated August
10, 2012.

Summons to Attend Oral Proceedings in European Application No. 087456869
(REDCOM.007VEP), dated October 31, 2013.

Official Communication in European Application No. 087456869 (REDCOM.007VEP),
dated February 5, 2014.

Official Communication in European Application No. 087456869 (REDCOM.007VEP),
dated March 18, 2014.

Office Action in Mexican Application No. MX/a/2009/010926 (REDCOM.007VMX), dated
May 16, 2012.
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In accordance with the

present invention, the R, G, B co-
lor image signals from a single
sensor having a color filter array
are all transformed to F—space by
changing them to R141", Gm",

Bl/1', respectively, where F is ap-
proximately 2.4. In this space, all
operations such as color differen-
cing, interpolation of those miss-
ing pixels required for color dif-
ferencing, compression, decom-
pression, edge enhancement and
final interpolation of all missing
pixels are performed without fur-
ther transformation of the image
signals. For the same final bit
rate, noise in the reproduced im-
age is reduced by refraining from

interpolating the missing color pixels prior to compression of the image data. In order to avoid over-emphasizing features of the
image which are already sufficiently sharp, the combined outputs of horizontal and vertical sharpening processes are subjected to
a paring process of the invention which suppresses strong high-spatial frequency components as a function of their amplitude. In
the compression-decompression process of the invention, each spatial frequency coefficient of the spatial frequency-transformed
image is divided by a normalization factor determined by cascading in the spatial frequency domain the human visual system
contrast sensitivity function, the edge enhancement modulation transfer function and the image display modulation transfer func-
tion and inversing the resulting matrix elements.
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IMAGE COMPRESSION WITH COLOR INTERPOLATION

FOR A SINGLE SENSOR IMAGE SYSTEM

BACKGROUND OF THE INVENTION

5 Technical Field:

The field of the invention is compression of a color

image signal --such as that generated by a single sensor

3-color filter array-- whose chrominance-related (e.g.,

blue and red) components are sub-sampled with respect to

10 its luminance-related (e.g., green) component.

Background Art:

Electronic color cameras which employ only a single

sensor are highly economical compared with electronic

15 color cameras employing three separate sensors (e.g.,

red, green and blue Sensors). A single image sensor

(such as a CCD imager integrated circuit) can be made to

produce a color image signal simply by imposing a color

filter array over the sensor. The color filter array

20 permits light of different colors to impinge on different

picture elements (pixels) of the sensor in a fixed

predetermined pattern. Typically one of the three colors

(usually green) is most closely related to the luminance

component of the image while the remaining two colors

25 (usually red and blue) are most closely related to the

chrominance components of the image. Using a single

sensor necessarily reduces the resolution of each color

component of the image, because sensor pixels dedicated

to one color are in effect "missing" with respect to the

30 other colors. Such "missing" pixels for a given color

must therefore be inferred by interpolation in the

reproduced image. Such interpolation can introduce into

the reproduced image distortion objectionably visible to

the human eye. The human eye is most sensitive to the

35 luminance component of such distortion.
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In order to minimize the perception of such

distortion by the human eye and provide the most pleasing
reproduced image, the resolution (or pixel density) of

5 the luminance-related (e. g;, green) pixels is increased

at the expense of the chrominance-related (e. 9., red and
blue) pixels. Specifically, the color pattern of the
color filter array is such that a majority of the sensor

pixels receive the luminance-related (green) component of
10 the light, while the remaining pixels receive the

chrominance-related colors (e.g., red and blue). For
example, a well-known color filter array (referred to as

a 3G color filter array) consists of three rows of green
pixels followed by a row of alternating red and blue

15 pixels, so that 3/4 of the pixels are green and the blue

and red pixels each comprise 1/8 of the pixels.

In reproducing a color image from the signal

generated by the image sensor and color filter array
20 combination and computing the missing chrominance-related

pixels, the distortion perceived by the human eye is
further reduced by interpolating between the ratios of

the chrominance-related (red and blue) pixels to the co-

located green pixels. This approach succeeds in reducing

25 the distortion detected by the human eye because it can
be shown that it reduces the luminance component of the

distortion (without necessarily reducing the overall
distortion).

30 A further improvement is achieved by performing such

color interpolation of intensity values using the

logarithm of each pixel intensity rather than the pixel
intensity itself. This feature improves the color

fidelity in the reproduced image because of the non-

35 linear relationships involved in combining color signals,
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which are well—known and need not be described herein.

One advantage is that this feature permits interpolation

of color difference signals rather than ratios, since,
for example,

5 log R/G = log R - log G

and log B/G = log B - log G.

All of the foregoing color image signal processing
methods are described in U.S. Patent Application Serial

10 No. 384,353 filed 24 July 1989 by Yusheng T. Tsai,
Kenneth A. Parulski and Majid Rabbani entitled "A

COMPRESSION METHOD AND APPARATUS FOR SINGLE SENSOR COLOR

IMAGING SYSTEMS" and assigned to the assignee of the

present invention. The referenced application describes

15 how to employ such methods in an image compression

system. In the referenced patent application,

compression prior to interpolation of the missing pixels
is disclosed. In the image compression system, the

amount by which digital data representing each spatial

20 frequency component of the image signal is compressed is

varied so as to compensate for the contrast sensitivity
function of the human eye, as described in U.S. Patent

No. 4,780,761 to Scott J. Daly et al. and assigned to the
assignee of the present invention.

25 '

The green signal is preferably interpolated

linearly because the green signal is the one most closely
related to the luminance component. One problem with the

foregoing techniques is that the red, green and blue

30 signals must be transformed to logarithms in order to

best interpolate the color difference signals. This

ultimately requires a multiplicity of such

transformations, representing a significant processing
burden.

35
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Another problem is that image processing, such as

sharpening or edge enhancement, can increase the

visibility of distortions introduced into the reproduced 3

image by the compression-decompression process. A

5 related problem is that the modulation transfer function

introduced by the image display (such as a color video

monitor or color paper printing) can affect the

visibility of distortions introduced into the image by

the compression-decompression process.

10

Still another problem is that the human eye contrast

sensitivity function has a lower frequency response to

the color difference signals than to the luminance-

related green signal. While the prior art teaches sub-

15 sampling color pixels with respect to luminance pixels to

accommodate for this aspect of the human visual system. a

better method is needed. This is particularly true in

the case of the 3G color filter array, in which sub-

sampling of the red and blue pixels is non—isotropic,

20 being two times greater along the columns of the array

than along the rows of the array.

Yet another problem is that such edge enhancement

processes tend to objectionably over-emphasize image

25 features which are already sufficiently sharp. It has

seemed that this is an unavoidable penalty which_

accompanies edge enhancement of the image. Therefore,

there is a need for an edge enhancement process which

does not over-emphasize sufficiently sharp image

30 features. A related problem is that a CCD image sensor

introduces CCD charge transfer noise into its output

signal in a non-isotropic manner which affects high

spatial frequency texture or edge features lying along

one axis of the image more than those lying along the

35
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other axis of the image. Edge enhancement tends to

emphasize such noise.

Accordingly, it is an object of the invention to

5 reproduce an image from a single sensor/color filter

array combination without requiring any logarithmic

transformations whatsoever.

It is a further object of the invention to perform

10 all processing and compression of all components of the

image signal in the same color space, thereby minimizing

the number of required transformations.

It is another object of the invention to

15 automatically compensate for the effects of the edge
enhancement process and of the image display on the

visibility of errors introduced by the

compression/decompression image process.

20 It is still another object of the invention to

provide different adaptive corrections in the

compression-decompression processes for different

(luminance-related and chrominance-related) components of

the image best suited for the respective components.

25

It is a still further object of the invention to

provide different adaptive corrections in the

compression-decompression processes for different

components of the image in accordance with the lower

30 frequency response of the human visual system to the

color difference signals and in accordance with the non-

isotropic pattern of the green, red and blue pixels of

the color filter array.

35
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It is yet another object of the invention to provide

an edge enhancement process which does not over-emphasize

image features which are already sufficiently sharp and
which does not require any transformation of the image

5 data to another color space (e.g.,
transformation).

a log or anti—log

It is a related object of the invention

to provide such an edge enhancement process which

refrains from emphasizing CCD transfer noise affecting
high spatial frequency image features along one axis

10 without detracting from the edge enhancement of features

lying along the other axis of the image.

DISCLOSURE OF THE INVENTION

In accordance with the present invention, the color

15 pixel amplitudes from a single sensor having a color

filter array are all transformed to P-space by raising
them to the power of 1/r, respectively, where r is

approximately 2.4. For example, if the color filter

compression/decompression, edge enhancement and final
25 interpolation of all missing pixels are performed in

r-space without further transformation of the image
signals. (This transformation has been used in other

applications to achieve more faithful reproduction and

less visible quantization noise in comparison with other

30 methods which used the logarithm of the luminance, as
described in "Uniform Perceptual Quantization:

Applications to Digital Radiography" by Sezan, Yip and i
Daly, IEEE Trans. 515. Man. Cyber. Vol. SNC-l? #4 1987

622-634.) The advantage realized in the present

35 invention is the elimination of unnecessary
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transformation steps, so that the entire signal process

is greatly simplified by performing every step in F-space

and sources of error are reduced. In the preferred

embodiment of the invention, the uninterpolated F-space

5 image data is compressed for recording, storage or

transmission and is later decompressed before the missing

pixels are inferred by interpolation.

In the edge enhancement or image sharpening process

10 of the invention, the r-space luminance-related signal

(the green signal in the case of an RGB color signal) is

sharpened by emphasizing high-spatial frequency image

components along the vertical and horizontal axes

independently without transforming the signal to another

15 space. In order to avoid over-emphasizing high-spatial

frequency image components which are unreliable or noisy

due to the non-isotropic manner in which CCD transfer

noise is introduced into the sensor output signal, a

transversal blur or low-pass filter is imposed on the

20 output of the vertical axis sharpening process before it

is combined with the output of the horizontal axis

sharpening process. In order to avoid over—sharpening

features of the image which are already sufficiently

sharp, the combined outputs of the horizontal and

25 vertical sharpening processes are subjected to a paring

process of the invention which suppresses strong high

spatial frequency components as a function of their

amplitude.

30 I The invention compensates for the effects of the

modulation transfer function of the edge enhancement

process and the color image display device or media on

the visibility of distortions introduced by the data

compression process. This compensation is achieved in

35 the data compression process, which requires that the
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image data be divided into blocks and each block be

transformed to a block of spatial frequency coefficients.

In accordance with the invention, the bit resolution of .

each spatial frequency coefficient is determined by

5 dividing the coefficient by a corresponding normalization ,

factor taken from an array of normalization factors. The

array of normalization factors is determined by (in

effect) cascading in the spatial frequency domain the

human visual system contrast sensitivity function, an

10 edge enhancement modulation transfer function and an

image display modulation transfer function and inversing

each element in the resulting cascaded transfer function

to its reciprocal.

15 Preferably, the human visual contrast sensitivity

function, the edge enhancement modulation transfer

function and the display modulation transfer function

each comprise an array of spatial frequency domain

amplitude elements corresponding to a block of spatial

20 frequency coefficients of the image data. The arrays

thus formed are then cascaded. This is accomplished in a

progressive manner by first determining from the

parameters of position—to-spatial frequency

transformation the number of cycles per block of each

25 spatial frequency coefficient in the block. Next, the

number of cycles per pixel is determined from the number

of pixels per block for each spatial frequency

coefficient in the block. This information is used to

construct a corresponding array representing the edge

30 enhancement modulation transfer function. Next, the' .

number of cycles per unit distance is determined from the

pixel spacing of the display for each spatial frequency

coefficient in the block. This information is used to

construct a corresponding array representing the image

35 display or media modulation transfer function. Finally,
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the number of cycles per degree of visual scan is

determined from the viewing distance characteristic of

the display for each spatial frequency coefficient in the

block. This information is used in the manner described

5 in the above-referenced U.S. Patent No. 4,780,761 to

Sdott J. Daly et al. to construct a corresponding array

representing the human visual contrast sensitivity

function.

10 In accordance with a further aspect of the

invention, the bandwidth of the human visual contrast

sensitivity function is reduced for the color difference

(R-G and 8-6) signals in computing the normalization

factors discussed immediately above. The advantage of

15 this aspect of the invention is that it accommodates the

reduced spatial frequency response of the human visual

system to the color difference signals R-G and B—G. The

normalization arrays thus generated for the R-G and B-G

data blocks for the data compression process differ from

20 the normalization array for the G data block in that they

have a reduced frequency response and are non-isotropic

due to the uneven distribution of red and blue pixels in

the 3G color filter array. In the preferred embodiment,

a further distinction of the R-G and B—G normalization

25 arrays is that no compensation is made for the edge

enhancement and image display modulation transfer

functions.

All of the foregoing operations are performed on F-

30 space R, G and B data without any intervening .

transformations.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is described below in detail by

35 reference to the accompanying drawings, of which:
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Fig. 1 is a block diagram of an image recording

system embodying one aspect of the invention:

5 Fig. 2 is a block diagram of an image playback

system embodying another aspect of the invention:

Fig. 3 is a block diagram of the color image sensing

apparatus employed in the system of Fig. 1;

10

Fig. 4 is a graph of the F-space transformation

employed in the invention;

Fig. 5 is a flow diagram illustrating the image

15 recording process performed by the system of Fig. 1:

Fig. 6 is a flow diagram illustrating the image

playback process performed by the system of Fig. 2:

20 Fig. 7 is a block diagram depicting the three

interpolated color data blocks produced by the process of

Fig. 6;

~dFig.~8flis—a~block diagram illustrating the edge

25 enhancement process and playback image processes

performed by the system of Fig. 2;

Fig. 9 is a graph illustrating the response of a

paring filter in the edge enhancement circuit of Fig. 87
30

Fig.'s 10a and 10b illustrate the data compression

and data decompression processes performed by the systems

of Fig.'s 1 and 2, respectively;
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Fig. 11 illustrates the spatial frequency

transformation process performed by the data compressor

of Fig. 10a in accordance with the present invention;

5 Fig. 12 illustrates the cascading of the human

visual contrast sensitivity function with modulation

transfer functions of the edge enhancement process and of

the image display in generating the normalization arrays

employed in the data compression process of Fig. 10a and

10 in the decompression process of Fig. 10b;

Fig.'s 13a, 13b, 13c and 13d illustrate arrays

representing, respectively, the edge enhancement

modulation transfer function, the display modulation

15 transfer function, the human visual contrast sensitivity

function and an array formed by cascading the foregoing

arrays;

Fig.'s 14a and 14b illustrate, respectively, the

20 normalization factor array obtained from the cascaded

array of Fig. 13d and a normalization array obtained from

the contrast sensitivity function array of Fig. 13c

alone; and

25 Fig.'s 15a and 15b illustrate the contrast

sensitivity functions for generating the normalization

arrays for the R-G image data blocks and the 3-6 image

data blocks, respectively.

30 MODES FOR CARRYING OUT THE INVENTION

Referring to Fig. 1, an image capture or recording

system embodying one aspect of the invention receives a

light beam from a scene through a lens 10, an aperture 12

and a shutter 14. A blur filter 16 distributes the image

35 in a nearly uniform manner across the image plane of a
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color filter array (CFA) 18 and an image sensor 20. The

image sensor 20 may be a charge coupled device (CCD) of

the type well-known in the art which produces an analog -

voltage for each one of an array of pixels in its image

5 plane. The CRA 18 preferably is an array of red, green

and blue filters overlying respective ones of the pixels
of the sensor 20, so that the voltages produced by the

sensor 20 represent R, G and B (red, green and blue)

light intensity analog signals. The R, G and B analog

10 image signals produced by the sensor 20 are amplified and

processed by a conventional analog signal processor 22.

The R, G and B analog signals are then transformed by

raising them to the exponential power of 1/r in a

conventional manner by a non-linear amplifier 24, to

15 produce r-space analog image signals r=R1/r, g=Gl/r,
b=B1/r. The r, g and b r—space analog signals are then

converted to digital r, g and b data (e.g., 8-bit bytes)

by an analog-to-digital converter 26. A data processor

and compressor 28 temporarily stores the data in a memory

20 29 and then compresses the data. A digital recorder 30

records the compressed data on a digital storage medium

such as a disk. The foregoing components are controlled

by a conventional timing circuit 32.

25 Referring to Fig. 2, an image playback or

reproducing system embodying another aspect of the

invention includes a digital playback device 34 (such as

a disk player or digital memory read-out) and a data

decompressor and processor 35. The digital playback

30 device 34 receives either the stored image data SID

recorded in the digital recorder 30 of Fig. 1 or receives

image data ID directly from the data processor and
, compressor 28 of Fig. 1. The output of the decompressor

35 may be transmitted either to a video display proceSsor

35 36 or to a hardcopy print processor 37. The output of
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the video processor 36 is transmitted to a color video

display 38 while the output of the print processor 37 is

transmitted to a hardcopy color printer 39.

5 Fig. 3 illustrates the preferred apparatus for

capturing the image. The CFA 18 is a "3G" GPA of the

well-known type comprising 1024 rows and 1280 columns of

discrete color filter pixels in which every fourth color

filter pixel row contains alternate red and blue pixels

10 while the remaining color filter pixels are green. The

R, G and B pixels are in precise registration with

respective light sensitive pixels 20A of the sensor 20.

The sensor 20 likewise comprises 1024 rows and 1280

columns of light sensitive pixels 20A. If the A/D

15 converter 26 of Fig. 1 produces 8-bit bytes, then 1024

rows and 1280 columns of 8—bit pixels represent the image

captured by the sensor 20. However, it should be

understood that the number of pixel rows and pixel

columns, the number of bits per pixel and the particular

20 color pattern of the CFA 18 are all design choices which

may be varied in practicing the invention.

Transformation of the Image Signals to r-fipggg:

Fig. 4_illustrates the behavior of the

25 r-transformation from an intensity I to an intensity

Il/r. Fig. 4 also illustrates the log-transformation

from I to log I for a pixel intensity I employed in the

system of the patent application by Kenneth G. Parulski

et al. referenced above. The r-transformation is

30 somewhat more nearly linear than the log-transformation

and it so happens to provide a superior result when

combining or interpolating color difference signals. The

main advantage of the r—space transformation discovered

in the present invention, as will be described

35 hereinbelow, is that no further transformations are
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required in processing the image signals, and all image

signals (green, red and blue) are processed in the same

color space (i.e., r-space), providing a significant

economy of signal processing and computation.

Fig. 5 is a flow diagram depicting successive steps

of the process performed by the data processor and

compressor 28 of Fig. 1. The data processor 28 receives

the F-space image data from the A/D converter 26 ,

10 representing the image captured by the image sensor 20

(step 40 of Fig. 5). In step 41 of Fig. 5, the data

processor 28 temporarily stores the data in the memory 29

in three separate memory blocks or color data planes

(depicted in Fig. 1) comprising a data plane or memory

15 block 42 of g (F-space green) pixels, a data plane or

memory block 44 of r (r-space red) pixels and a data

plane or memory block 46 of b (F-space blue) pixels. In

the preferred embodiment, the 9 pixel memory block 42

has 1280 columns by 768 rows of 8-bit bytes, while each

20 one of the b pixel and r pixel blocks 44 and 46 has 640

columns by 256 rows of 8—bit bytes.

Compression Noise Reduction by Refraining from Filling In

Certain Missing Pixels:

25 In each pixel column of the image captured by the

image sensor 20, every fourth green pixel is missing (as

shown in Fig. 3), so that the missing green pixels must

be filled in by vertical interpolation. In alternate

pixel columns of the captured image, only every fourth

30 red pixel is present at the site of a missing green

pixel. In the remaining columns of the captured image,

only every fourth blue pixel is present. Therefore, the

red and blue pixels must be interpolated both

horizontally and vertically to fill in the missing red

35 and blue pixels. However, it is a discovery of the
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invention that by refraining from filling in the missing

pixels until after the image has been compressed,

recorded, played back and then decompressed, noise in the

reproduced image is significantly decreased in comparison

5 with the alternative method in which the missing pixels

are filled in prior to compression and recording. This

discovery may be confirmed analytically in accordance

with statistical methods.

10 In the case of the green image, the missing pixels

comprise 1/4 of all green pixels and the compression

noise is reduced in accordance with the foregoing method

of filling in missing pixels after decompression by about

12.5% in the decompressed green pixels. As mentioned

15 previously herein, the red and blue pixels each comprise

only 1/8 of all pixels in the image and, as will be

discussed below, the red and blue pixels are stored and

compressed in r-space as the r-space color difference

signals r-g and b-g. It can be shown that by refraining

20 from filling in r-g and b-g color difference signals of

the missing red and green pixels prior to decompression,

the compression noise is reduced in the decompressed

color difference signals on the order of 60%.

25 Producing the P-Space Color Differenge Signals for

Compression:

Referring again to Fig. 5, the data processor 28

does not fill in the missing red and blue pixels prior to

compression, in accordance with the foregoing discussion.

30 However, the data processor 28 produces the P-space color

difference signals r-g and b-g prior to compression for

those red and blue pixels which are not missing. In

order to accomplish this, the missing green pixels are

computed at the site of each red or blue pixel. The

35 missing green pixels gmiss are filled in (step 48 of Fig.
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5) by interpolating the r-space green pixel data in each

column, in the following column pattern of the 3G CFA 18:

10 9'6

using the following center-weighted average:

gmiss = Axgl+Bxg2+ng3+ng4+BXg5+Axg6

15 where:

A < B < C.

In a preferred embodiment:

A = .218

B = .563

20 C'= .844.

In step 50 of Fig. 5, the data processor 28 computes

the r-space color difference signals r-g and b-g only for

those red and blue pixels present in the CFA array,

25 thereby refraining from filling in any missing red or

blue pixels prior to compression. Thus, in step 50 the

data processor 28 subtracts from each r-space red pixel

value r the F-space value gmiss of the corresponding
missing green pixel to form the r-g color difference

30 data. Likewise, the processor 28 also subtracts from N

each r-space blue pixel value b the r-space value gmiss

of the corresponding missing green pixel to form the b-g ;

color difference data. The operation of step 50 may be

‘summarized for the ith_red or blue pixel as follows:

35 (r-g)i = r1 - gri(miss) and
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(b-g)i = bi - gbi(miss)

th

where (r-g)i is the value of the i r-g color difference
1th5 pixel, r. is the value of the r-space red pixel and1

is the interpolated P-space value of the9' -
ri(miss) th

missing green pixel at the site of the i

Also, (b-g)i is the value of the ith b-g color difference
pixel, bi is the value of the ith r-space blue pixel and

red pixel.

is the interpolated P-space value of the
th10 gbi(miss)

missing green pixel at the site of the 1 blue pixel.

In step 52, the color difference data generated in

step 50 is stored with the uninterpolated green pixel

15 data in the memory 29 in three separate memory blocks or

color data planes (shown in Fig. 1), comprising a memory

block 54 of 1280 columns and 768 rows of 8-bit bytes

representing the r-space green pixels, a memory block 56

of 640 columns and 256 rows of 8-bit bytes comprising the

20 r-space r-g color difference data and a memory block 58

of 640 columns and 256 rows of 8-bit bytes comprising the

b-g color difference data. The data representing the

missing green pixels which were filled in to generate the

color difference data is then discarded.

25

In step 61 of Fig. 5, the data processor 28

separately compresses the data stored in each of the

memory blocks 54, 56, 58 of Fig. 1. The digital recorder

30 records the compressed data on data storage media in

30 step 62.

Fig. 6 is a flow diagram depicting successive steps

of the playback process performed by the data processor

35 of Fig. 2. The compressed data from the playback

35 device 34 corresponds to the uncompressed data planes or
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blocks 54, 56, 58 of Fig. 1. This data is decompressed

by the data processor 35 in step 64 of Fig. 6 using the
inverse of the compression process performed by the data 9

processor 28 of Fig. 1 to produce decompressed data

5 corresponding to the color data planes or memory blocks

54, 56, 58 of Fig. 1. Then, in step 66 the missing

green, red and blue pixels are computed by interpolation

of the green (g) data and the r-g and b—g color

difference data to form a block 68 of r-space color image

10 data illustrated in Fig. 7 having no missing pixels. The

interpolation step 66 of Fig. 6 consists of three steps:

the missing green pixels are first filled in by vertical

interpolation (step 70 of Fig. 6), then missing color

difference (r—g and b-g) pixels are horizontally

15 interpolated (step 72 of Fig. 6) and then vertically

interpolated (step 74 of Fig. 6). Referring to Fig. 7,

the block 68 comprises three arrays or color data planes

76, 77, 78 each consisting of 1280 columns and 1024 rows

of 8—bit bytes representing the r-space red, green and

20 blue pixels, respectively.

The green pixel interpolation step 70 of Fig. 6 is

carried out in the same manner as the green pixel

interpolation step 48 of Fig. 6. The horizontal

25 interpolation step 72 of Fig. 6 fills in the missing red

and blue pixels of every fourth pixel row of alternating

r-g and b—g pixels in the decompressed image data

recovered by the decompression step 64. In every fourth

pixel row of the decompressed data, a typical sequence of
u

30 F-space r-g pixels is:

(r'g)1; (r-g)miss; (r-g)2; ...,

while a typical sequence of r—space b-g pixels is:

35
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where the subscript "miss" denotes a missing pixel. The

corresponding sequence of red and blue pixels in every

5 fourth row of the CPA 18 of Fig. 3 is as follows:

r1, rmiss' r2, ... and

b1, bmiss' b2, ....

where rmiss and bmiss are the miSSing red and blue pixels

10 in the CPA pattern. The horizontal interpolation of the

missing r-space red and blue pixels using the

decompressed r-g and b-g r-space data is as follows:

I
miss = gr + .5X[(r-g)l + (r'9)2] andmiss

15 b
gb + -5><[(b-g)l + (b-g)2],' s .

mis miss

where gr _ and gb . are the green pixels at the sites

of the misging red gnasblue pixels r . and b .miss miss’

20 respectively. Of course, no such interpolation is

necessary in computing (from the color difference

signals) any red and blue pixels r and b1 which are not1

missing:

_r1.= all. + , (stem i923
25

bl = gbl + (b-g)ll

where gr and gb are the interpolated missing green

pixels at the site of rl and b1 respectively and (r-g)l
30 and (b-g)1 are the color difference signals corresponding

to I1 and b1'

The vertical interpolation step 74 of Fig. 6 fills

in the missing red and blue pixels that occur in every

35 three out of four pixel rows. Following the horizontal
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interpolation step of block 72, the r-space red and blue
pixels have the following patterns for each pixel column:r

b
1‘1 1

1‘(miss) 1 b (miss) 1
5 r(miss)2 b(miss)2

r(miss)3 b(miss)3 :
r2 b2.

The missing red pixels are vertically interpolated in r-

space in step 74 by adding corresponding green pixels to
10 color difference signals weighted in accordance with

their proximity to the missing red pixels, as follows:

r(miss)1 = gr(miss)1 + Ax(rl-gl) + Bx(r2-g2)

r(miss)2 = gr _ + CX(rl—g1) + DX(r2-g2)
15 (miss)2

I‘miss)3 — gr(miss)3 + Ex(r1-g1) + Fx(r2-g2), where

gr is the r-space value of the green pixel at the
(miss)i

th
20 site of the i

are the interpolated missing green pixel values at the

sites of the red pixels r1 and r2. Preferably, in step
74, A=F=.75, C=D=.5 and B=E=.25. The missing blue pixels

missing red pixel r(miss)i' and g1 and g2

are vertically interpolated in the same manner.

25 ,

In summary, all of the pre-compression signal

processing including the computation of the color

difference signals, the compression, the decompression

and the post-decompression processing including the

30 interpolation of all missing red, green and blue pixels
is carried out in r-space, no interim transformations of

the data being necessary. The elimination of all interim

transformations provides a significant advantage in

processing speed, economy of hardware and image quality.
35
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L-Space Edge Enhancement Process:

5 Upon the completion of the de-compression and

interpolation processes of Fig. 6, the data processor 35

of Fig. 2 enhances or sharpens the P-space data of Fig. 7

representing the interpolated red, green and blue pixels

in accordance with a F-space edge enhancement process of

10 the invention. The data is prepared in a conventional

manner for video display by the video processor 36 or

prepared in a conventional manner for print-out by the

print processor 37. The edge enhancement process, the

video processing and the print processing are illustrated

15 in Fig. 8. As illustrated in Fig. 8, much of the edge

enhancement process is performed in parallel with the

conventional video processing or in parallel with the

conventional print processing.

20 The r-space edge enhancement process 80 of Fig. 8

requires as an input only the luminance-related (green)

F-space data (i.e., block 77 of Fig. 7). This process

begins with two separate bandpass filtering steps carried

out simultaneously, namely a vertical bandpass filtering

25 step 82 and a horizontal bandpass filtering step 84. The

bandpass filtering steps 82, 84 extract high spatial

frequency components from the image which are to be added

back into the original image to boost their amplitude in

the original image, thereby sharpening the image. Using

30 conventional transversal filtering techniques, the

vertical bandpass filter step 82 computes a new value for

each F-space green pixel based upon the value of

neighboring pixels within the same column as the current

pixel being processed. The vertical bandpass filter step

35 82 does this for each pixel in a given column and for
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each column of r-space green pixels in the data block 77

of Fig. 7.

In similar manner and using conventional transversal

5 filtering techniques, the horizontal bandpass filter step

8% computes a new value for each r—space green pixel
based upon the value of neighboring pixels within the

same row as the current pixel being processed. The

horizontal bandpass filter step 84 does this for each

10 pixel in a given row and for each row of r-space green

pixels in the data block 77 of Fig. 7. For each pixel,

the new F-space value computed for it by the vertical

bandpass filter step 82 and the new F-space value

computed for it by the horizontal bandpass filter step 84

15 are combined by an adding step 86 to produce a two—

dimensionally bandpass filtered r—space pixel value

reflecting the results of both the vertical and

horizontal bandpass filter steps 82, 84.

20 One problem encountered in boosting the high spatial

frequency image components is that more noise will be

boosted along one axis than along the other. This is

particularly true of images produced by a typical CCD

imaging array due to the row-by-row charge transfer

25 prdcess'B?_WhiEh‘ah imagé‘sighal"is”Extracted from the"

CCD array. In order to solve this problem, a low pass

filter step 88 is interposed between the output of the

vertical bandpass filter step 82 and the adding step 86.

Preferably, using conventional transversal filtering

3o techniques, the low pass filter step 88 computes a low

pass filtered r-space value for each pixel based upon the

two neighboring pixels immediately preceding and >

following the current pixel in the data stream using the

coefficient sequence 1-2-1. Thus, in a vertical column
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or sequence of three green pixels, 91, 92' 93, the low

pass filtered r-space value of 92 is computed as follows:

92 = 1Xg1 + 2xg2 + lxga.

other suitable filter coefficient sequences may be

5 selected by the skilled worker.

Another problem with edge enhancing the image is

that image features which are already very sharp may be

further sharpened to an undesirably exaggerated degree.

10 In order to solve this problem, the r-space image data

produced by the adding step 86 is "pared" by a paring or

filtering step 90. As used herein, paring refers to high

amplitude attenuation. The non-linear transfer function

of the paring step 90 is illustrated in Fig. 9 for an

15 input amplitude range of 0 to 255 for 8-bit data. The

input signal is gin and the output signal is gout'
Essentially, for input amplitudes of absolute value zero

through 32, a unity gain is provided. The absolute value

of gout never exceeds 32 in this embodiment. For input

20 amplitudes above an absolute value 32, the gain rapidly

falls below unity until zero gain is reached at maximum

input absolute value 255. Thus, for the highest

amplitude high spatial frequency components (e.g., very

sharp and contrasting edges) virtually no sharpening is

25 performed because they are not boosted, a significant

advantage.

As will be described below, the enhanced or

sharpened image or array of pixel values thus produced at

30 the output of the paring step 90 is combined with all

three blocks or planes of color data (red and blue as

well as green).

In the video processing step 94 performed by the

35 video processor 36 of Fig. 2 and in the print processing
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step 96 performed by the print processor 37 of Fig. 2,

the r-space r, g and b data is back-transformed to linear

space (by computing the r power of the amplitude of each

r-space pixel). Then, the video processing step 94 and

5 the pre-print processing step 96 employ conventional

techniques to prepare the resulting R,G,B signal for

output to a video display or printer, respectively. In

particular, the color signals must be adjusted in

accordance with the particular color response of the

10 video monitor or the printer/print media. In the case of

the printer and media, a further adjustment must be made

to perform density correction using conventional

techniques. The video processing step 94 and the pre-

print processing step 96 then back-transform their color

15 adjusted data to r-space. The

r-space green, red and blue pixel values output by the

video processing step 94 are each combined in an adding

and clipping step 98 with the corresponding sharpened

pixel values output by the edge enhancement process 80 so

20 that the video-processed green, red and blue video color

images are each individually sharpened. The resulting

video processed data is then sent to a color video

display device. The r-space green, red and blue pixel

values output by the print processing step 96 are each

25 combinedfiifi‘an'addingiand clippingwstep'lab with' "

corresponding sharpened pixel values output by the edge

enhancement process 80, so that the print processed

green, red and blue images are each individually

sharpened. The resulting print processed image data is

30 transformed in step 102 to another space compatible with

a printer (such as log) and sent to a printer.

Cascaded Modulation Transfer Functions for Controlling

Bit Resolution of Each Component of the Compressed Image:
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In order to solve the problem of the edge

enhancement process making the compression-induced noise

more visible in the image to the human eye, the edge

enhancement process modulation transfer function is taken

5 into account along with the human visual contrast

sensitivity function in computing normalization factors

which determine the bit resolution (i.e., number of

representative bits) of respective spatial frequency

components of the compressed data produced by step 61 of

10 the process of Fig. 5. In order to compensate for the

effect of the video display on the visibility to the

human eye of compression-induced noise in the image, the

display modulation transfer function is also taken into

account in computing the normalization factors. In

15 general, the modulation transfer functions of any steps

in the image recording/playback process tending to affect

visibility to the human eye of compression noise may be

cascaded together with the human visual contrast

sensitivity function in accordance with the invention to

20 generate an array of normalization factors for the

compression process. This will now be described with

reference to the compressing step 61 of Fig. 5 performed

by the data compressor 28 of Fig. 1 and further with

reference to the decompressing step 64 of Fig. 6

25 performed by the data decompressor 35 of Fig. 2.

Fig. 10a illustrates in detail the compression

process performed in step 61 of Fig. 5 by the data

processor 28. This process begins by taking an

30 individual one of the g, r-g or b-g F-space memory blocks

or color data planes 54, 56, 58 (of Fig. 1) and dividing

it into many small transform blocks of pixels (step 116

of Fig. 10a). This step is depicted in further detail in

Fig. 11. In the preferred embodiment, each small

35 transform block has 16 rows and 16 columns of pixels
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I(x,y) . Referring again to Fig. 10a, each 16-by-16

transform block thus generated is transformed by a

discrete cosine transform (DCT) step 118, to generate a

16-by-16 block of DCT coefficients T(i,j). The DCT

5 coefficient block is sequentialized in step 120 to a

stream of DCT coefficients T(k). The number of encoded

bits which will represent each coefficient in the

compressed data is then determined by a normalization

step 124 and a quantization step 126. The normalization

10 step 124 consists of dividing each DCT coefficient T(k)

in the sequentialized 16-by-16 DCT block by a '

normalization factor generated for that particular

coefficient by a normalization array generating step 125.

The normalization step 124 produces a normalized

15 coefficient TN(k). The number of encoded bits which will

represent the compressed version of the particular

coefficient is inversely proportional, approximately, to

the amplitude of the normalization factor. The

quantization step 126 quantizes each normalized

20 coefficient TN(k) to produce a quantized coefficient

TN(k). .The normalized and quantized DCT coefficients

TN(k) are then minimum-redundancy (Huffman) encoded and

run-length encoded in step 128 to produce the encoded

hits...comprising._compJ:eSsed_DCT.-coe££icients..CV.(k) , which

25 completes the compression process. As described in the

above-referenced U.s. Patent No. 4,780,761 to Scott J.

Daly et al., the normalization array generating step 125

generates a 16-by-16 array of normalization factors N(k)

associated with the 16-by-16 block of DCT coefficients in

30 such a manner as to compensate for the human visual.
contrast sensitivity function. In accordance with the

present invention, the normalization array generating

step 125 further compensates for the modulation transfer

functions of the edge enhancement process (or any other
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image signal process as desired) and of the image

display, as will be described below.

> Fig. 10b illustrates in detail the decompression

5 process performed in step 64 of Fig. 6 by the data

processor 35. In the first step of this process (step

130 of Fig. 10b), the compressed DCT coefficients CV(k)

are decoded in accordance with the minimum redundancy

(Huffman) codes and run length codes to produce the

10 normalized coefficients TN(k). The normalized

coefficients are denormalized in step 132 to produce the

DCT coefficients T(k). The denormalization step 132 is

accomplished by multiplying each DCT coefficient by the

same normalization factor by which it was previously

15 divided in the compression process. For this purpose,

the normalization array generating step 125 of the

compression process of Fig. 10a is repeated as the

normalization array generating step 125' in the

decompression process of Fig. 10b. In one embodiment,

20 the normalization generating step 125' of Fig. 10b

furnishes the reciprocals N-1(k) of the normalization

factors. The DCT coefficients T(k) are then reformatted

into a 16-by-16 block T(i,j) in step 136 and inverse DCT

transformed in step 138 to a 16-by-16 image block I(x, y).
25 The image blocks thus generated are assembled together in

step 140 to form the reproduced g, r-g or b-g image.

Fig. 12 illustrates how the normalization array

generating step 125 cascades the different modulation

30 transfer functions and the human contrast sensitivity

function to form the normalization array N(k). In

essence, the predominant spatial frequency of each DCT

coefficient in the 16-by-16 block is estimated in

different units suitable for correlation with modulation

35 transfer functions of different processes (namely, the
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edge enhancement process, the image display process and

the human visual perception process). The first step

(step 142 of Fig. 12) is to compute the frequency in

cycles per block of each DCT coefficient based upon the

5 specific parameters employed in the discrete cosine

transform used to generate the DCT coefficients. Next,

in step 144 of Fig. 12 the number of cycles per pixel is

computed from the number of cycles per block for each DCT

coefficient and from the number of pixel rows (Bx) and

10 columns (By) in each block, which in the preferred
embodiment is 16 rows and 16 columns. The two-

dimensional modulation transfer function of the edge

enhancement process of Fig. 8 is readily generated by the

skilled worker using ordinary techniques and is best

15 expressed in the dimension of step 144, namely cycles per

pixel. The results of step 144 are exploited in step 146

by associating an amplitude from the edge enhancement

modulation transfer function with each DCT coefficient

based upon its predominant spatial frequency in cycles

20 per pixel. This produces a 16-by-16 edge enhancement

modulation transfer function array. In Fig. 13a, the

shape of the three dimensional surface corresponds to the

two dimensional modulation transfer function of the edge

enhancement process 80 Fig. 8. The intersection points

25 in the grid superimposed on the three dimensional surface

of Fig. 13a are the amplitudes associated with the

individual DCT coefficients in step 146.

Next, in step 148 of Fig. 12 the number of cycles

30 per unit distance (e.g., millimeters) is computed for

each DCT coefficient from the number of cycles per pixel

and from the pixel-to—pixel spacing PX,VPY of the CFA 18
of Fig. 3 for example. The two-dimensional modulation

transfer function of the image display is readily

35 generated by the skilled worker using ordinary techniques
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from the known characteristics of the image display

(video monitor or print media) to be employed and is best

expressed in units of cycles per unit distance

(millimeters). This follows from the fact that the

5 perception of texture and edges in printed media, for

example, is affected by the pixel spacing on the media.

Then, step 150 exploits the results of step 148 by

associating an amplitude from the display modulation

transfer function with each DCT coefficient based upon

10 its spatial frequency in cycles per millimeter. This

produces a 16-by-16 image display modulation transfer

function array. In Fig. 13b, the shape of the three

dimensional surface corresponds to the two dimensional

modulation transfer function of the image display. The

15 intersection points in the grid superimposed on the three

dimensional surface of Fig. 13b are the amplitudes

associated with the individual DCT coefficients in step

150.

20 Next, in step 152 the number of cycles per degree of

the visual angle (or subtense) is computed for each DCT

coefficient from the number of cycles per millimeter and

from the assumed distance V between the viewer and the

display. The two—dimensional human visual contrast

25 sensitivity function (CSF) is obtained in accordance with

the teachings of the above-referenced U.S. Patent No.

4,780,761 to Scott J. Daly et a1. and is best expressed

in units of cycles per degree of visual degree. One

aspect of the CSF reflects the eye's perception of high

30 spatial frequencies being affected by the distance to the

image. There are other aspects also which need not be

mentioned herein. Step 154 of Fig. 12 exploits the

results of step 152 by associating an amplitude from the

human visual contrast sensitivity function with each DCT

35 coefficient based upon its spatial frequency in cycles
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per degree. The result is a lG-by-ls human contrast
sensitivity function array. In Fig. 13c, the shape of
the three dimensional surface corresponds to the two

dimensional contrast sensitivity function of the image

5 display. The intersection points in the grid

superimposed on the three dimensional surface of Fig. 13c
are the amplitudes associated with the individual DCT

coefficients in step 154.

10 The display and edge enhancement modulation transfer

function arrays are multiplied together in a

multiplication step 156 coefficient-by-coefficient and

the resulting 16-by-16 product array is multiplied by the

contrast sensitivity array in a multiplication step 158

15 to produce a cascaded array illustrated in Fig. 13d.

Each element of the resulting cascaded array is converted

to its reciprocal in step 160 and multiplied by a bit

rate factor to produce the normalization array

illustrated in Fig. 14a. The normalization array may

20 then be loaded into a look-up table, for example. The

result (Fig. 14a) contrasts dramatically with the

normalization array of Fig. 14b (disclosed in the above-

referenced U.S. Patent to Scott Daly et al.) which takes

into account the human visual contrast sensitivity

25 function only.

In order to compensate for the lower spatial

frequency response of the eye to color difference

signals, different normalization arrays are produced by
30 the normalization array generating step 125 for use in

compressing the r-g and b-g color difference signals.

For this purpose, the normalization array generating step

{125 of Fig. 10a is depicted as three generating in steps
125a, 125b, 125C, labelled "green“, "red-green" and

35 "blue-green", respectively. The appropriate one of the
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normalization array generating steps 125a, 125b, 125c is

selected depending upon whether the green signal or one

of the color difference signals is to be compressed.

Thus, a different normalization array is used with each

5 of the g, r—g and b-g data blocks. Likewise, the

normalization array generating step 125' of Fig. 10b is

divided into separate normalization array generating

steps 125'a, 125'b, 125'c.

10 The normalization arrays for the color difference

signals compensate for the lower frequency human visual

response to the color difference signals by altering the

human visual contrast sensitivity function model

described in the above-referenced U.S. Patent No.

15 4,780,764 to Scott J. Daly et al. Specifically, the

frequency variable r'in the human visual contrast

sensitivity function model equation

H(r) = HA x (HB + Her)exp(-Her)HD

is multiplied by a factor greater than one. For the r-g

20 color difference data block, this factor preferably

equals 2 and the model equation thus becomes:

H(r) = HA x (HB + HCXZr)exp(-HCX2:)HD

for the r-g color difference signal. For the b-g color

difference data block, the factor preferably equals 41'

25 This reduces the effective bandwidth of the resulting

contrast sensitivity function, thus accommodating the

lower frequency response of the eye to the color

differences r-g and b-g compared with the eye's response

to green. The remaining steps in generating the 2-.

30 dimensional human visual contrast sensitivity function

and producing therefrom the 16-by-16 contrast sensitivity

function array are described in the above-referenced U.S.

patent to Daly et a1. and need not be described herein.
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Because the CPA has different pixel-to-pixel

spacings or patterns for different colors (illustrated in

Fig. 3) and because the factors for the frequency

variable r are different for the r—g and b-g blocks, the

5 steps of Fig. 12 produce a different normalization array

for each of the color difference signals. For example,

the r-g normalization array is illustrated in Fig. 15a

and the b-g normalization array is illustrated in Fig.

15b.

10

While the invention has been described with

reference to a preferred embodiment using a 3G CFA in

which the luminance-related color is green and the

chrominance-related signals are r-g and b-g, other CFA's

15 having different color schemes, different spatial

patterns and a different luminance-related color as well
as a different set of chrominance-related or color

difference signals may be employed in carrying out the

invention.

20

While the invention has been described in detail by

specific reference to preferred embodiments thereof,

modifications and variations thereof may be made without

departing from the true spirit and scope of the

25 invention.
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What is claimed is:

1. Apparatus for transmitting and receiving a

color image signal representing the amplitudes of a

single image plane of pixels, each one of said pixels

5 representing a respective one of three different colors

whereby pixels of pairs of said colors are missing at

sites of respective individual pixels, one of said three

colors being more closely related to luminance than the

remaining colors, said apparatus comprising:

10 A) transmitting means comprising:

1) means for transforming the amplitude of

each of said pixels to a F-space amplitude by changing

its original value A to Al/r , where F is a real number,

whereby the r-space amplitudes of the pixels of said one

15 color comprise a first input color data plane;

2) first means for inferring by

interpolation the r-space amplitudes of the missing

pixels of said one color;

3) means for forming second and third

20 input color data planes of respective color difference

signals by subtracting the F-space amplitudes of said

missing pixels of said one color from the P-space

amplitudes of corresponding pixels of each of said

remaining colors, respectively;

25 4) means for compressing each of said

input color data planes to form corresponding first,

second and third compressed color data planes;

B) receiving means comprising:

1) means for decompressing said first,

30 second and third compressed color data planes to form,

respectively, first, second and third decompressed color

data planes:

2) means for converting said first, second

and third decompressed color data planes to first, second

35 and third output color data planes, respectively, of
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r-space amplitudes of pixels of respective ones of said

three colors:

3) means for edge enhancing said first,

second and third output color data planes; and

5 ‘ 4) means for back-transforming each of the

r-space amplitudes Al/r of the pixels of said output

color data planes to amplitudes A.

2. The apparatus of Claim 1 wherein said image

10 plane corresponds to a color filter array, said one color

related to luminance is green and said remaining colors

are red and blue and wherein r is about 2.4.

3. The apparatus of Claim 1 wherein said

15 transmitting means further comprise means for recording

said compressed color data planes and wherein said

receiving means further comprise means for playing back

the compressed color data planes recorded by said means

for recording.

20

4. The apparatus of Claim 1 wherein said means for

converting comprise means for determining from said

decompressed color data planes r-space amplitudes of

missing pirels of said three colors.
25

5. The apparatus of Claim 4 wherein said means for

determining comprises:

first means for computing from said first

decompressed color data plane interpolated r-space

30 amplitudes of missing pixels of said one color to produce

said first output color data plane;

first means for adding said interpolated

r-space amplitudes of said one color to corresponding

r-space color difference signal amplitudes of said second

35 and third decompressed color planes.
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6. The apparatus of Claim 5 wherein said means for
determining further comprises:

second means for adding P-space amplitudes of

pixels of said first decompressed color data plane to
10 corresponding ones of said interpolated color difference

signal r-space amplitudes computed by said second means

for computing, to produce interpolated F-space amplitudes
of the missing pixels of said remaining colors.

15 7 7. The apparatus of Claim 6 wherein said image
plane comprises pixel columns and pixel rows in a planar
array of said pixels and said color related to luminance

is green and has missing pixels in every nth pixel row of
said image plane and said remaining colors are red and

20 blue and have alternate pixels in every nth pixel row of

said image plane, whereby said color difference signals
correspond to red minus green and blue minus green, and
wherein:

said firs“ ”@3935, £95. ”11123124119 _99mpri,s.es means
25 for vertically interpolating F-space amplitudes of

missing green pixels within each pixel column of said
first decompressed color data plane;

said second means for computing comprises:

(1) means for horizontally interpolating

30 color difference signal P-space amplitudes corresponding
to missing red and blue pixels in respective rows of said

second and third compressed color data planes, and

(2) means for vertically interpolating

color difference signal F-space amplitudes corresponding
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to missing red and blue pixels in each pixel column of

said second and third compressed color data planes.

8. The apparatus of Claim 4 wherein said first

5 output color data plane corresponds to said one color

related to luminance and wherein said means for edge

enhancing comprises:

means for bandpass filtering each pixel column

of r-space pixel amplitudes of said first output color

10 data plane to produce a corresponding column of bandpass

filtered r-space pixel amplitudes;

means for bandpass filtering each pixel row of

F-space pixel amplitudes of said first output color data

plane to produce a corresponding row of bandpass filtered

15 r-space pixel amplitudes:

means for combining said bandpass filtered

pixel rows and columns to produce two-dimensionally

bandpass filtered F-space pixel amplitudes;

means for paring said two-dimensionally

20 bandpass filtered F—space amplitudes whereby to boost

high spatial frequency components having lower amplitudes

and suppress high spatial frequency components having

higher amplitudes: and

_ means for addinggthe respace pixel amplitudes

25 produced by said means for paring to amplitudes of

corresponding pixels in each of said first, second and

third output color data planes.

9. The apparatus of Claim 8 wherein said columns

30 of bandpass filtered amplitudes have greater high spatial

frequency noise than said rows of bandpass filtered

amplitudes, said apparatus further comprising:

means for low pass filtering said columns of

bandpass filtered amplitudes.
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10. The apparatus of Claim 8 further comprising

means for output color adjusting said amplitudes of the

pixels of said output color data planes.

5 11. The apparatus of Claim 1 wherein:

A) said means for compressing comprises:

1) means for dividing each of said input

color data planes into transform blocks,

2) means for transforming the F-space

1o amplitudes of each of said transform blocks into spatial

frequency coefficients,

3) means for determining the number of

encoded bits to represent each of said spatial frequency

coefficients in compressed versions of said coefficients

15 in accordance with a cascaded modulation transfer

function corresponding to modulation transfer functions

of selected elements of said apparatus,

4) encoding means for producing said

encoded bits; and

20 - B) wherein said means for decompressing

comprises:

1) means for converting said encoded bits

to decompressed spatial frequency coefficients,

2) means for bac§:transforming said”,

25 decompressed spatial frequency coefficients of each

transform block to pixel amplitudes.

12. The apparatus of Claim 11 wherein said means

for determining the number of encoded bits to represent

30 each spatial frequency coefficient comprises: '

means for producing a normalization array

corresponding to said cascaded modulation transfer

function;

means for dividing each spatial frequency

35 coefficient by a corresponding element of said
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normalization array whereby to produce first normalized
coefficients: and

means for quantizing said first normalized

coefficients.

13. The apparatus of Claim 12 further comprising

means for displaying an image of pixel amplitudes

produced by the back-transforming means, wherein said

cascaded modulation transfer function corresponds to

10 modulation transfer functions of said means for edge

enhancing and of said means for displaying.

14. The apparatus of Claim 13 wherein said cascaded

modulation transfer function further corresponds to a

15 human visual contrast sensitivity function.

15. The apparatus of Claim 14 wherein said means

for producing said normalization array corresponding to

said cascaded modulation transfer function comprises:

20 means for determining from the number of pixel

rows and pixel columns in each of said transform blocks

the number of cycles per pixel of each of said spatial

frequency coefficients and means for associating each

coefficient with a value of a modulation transfer

25 function of said means for edge enhancing at a

corresponding spatial frequency in cycles per pixel

whereby to form an edge enhancement modulation transfer

function array;

means for determining from pixel spacing

30 corresponding to said means for displaying the number of

cycles per unit distance of each of said spatial

frequency coefficients and means for associating each
coefficient with a value of a modulation transfer

function of said means for displaying at a corresponding

35
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spatial frequency in cycles per unit distance whereby to

form a display modulation transfer function array;

means for determining from a viewing distance

corresponding to said means for displaying the number of

5 cycles per degree of visual scan of each of said spatial

frequency coefficients and means for associating each

coefficient with a value of a human visual contrast

sensitivity function at a corresponding spatial frequency

in cycles per degree whereby to form a human visual

10 contrast sensitivity function array;

means for cascading said arrays together

whereby to form a cascaded array of plural elements

comprising said cascaded modulation transfer function;

and

15 means for inversing each element of the

cascaded array.

16. The apparatus of Claim 12 wherein said means

for converting said encoded bits to decompressed spatial

20 frequency coefficients comprises:

means for decoding said encoded bits whereby to

produce second normalized spatial frequency coefficients;

and

means for multiplying said second normalized

25 spatial frequency coefficients by corresponding elements

of said normalization array whereby to produce said

decompressed spatial frequency coefficients.

17. The apparatus of Claim 15 further comprising

30 means for reducing the bandwidth of said human visual

contrast sensitivity function by a predetermined factor

whenever said means for compressing compresses said

second or third input color data planes.
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18. The apparatus of Claim 17 wherein the spatial

patterns of the pixels of said three colors in said image

plane are different, whereby said means for determining

the number of cycles per unit distance of said spatial

5 frequency coefficients produce different normalization

arrays depending upon which one of said first, second or
third input color data planes is being compressed.

19. The apparatus of Claim 17 wherein said second

10 and third input color data planes comprise red minus

green and blue minus green color difference signals and

wherein said predetermined factor is 2 for said second

input color data plane and 4 for said third input color

data plane.

15

20. The apparatus of Claim 11 wherein said means

for transforming to spatial frequency coefficients

performs a discrete cosine transform process, and wherein

said means for producing said encoded bits comprises

20 means for encoding each of said spatial frequency

coefficients in accordance with a minimum redundancy

code.

.21. —Apparatus for transmitting and receiving image

25 data comprising arrays of pixels, comprising:

A) transmitting means for compressing said

data, comprising:

1) means for transforming the pixels of

each of said arrays into spatial frequency coefficients;

30 2) means for representing each of said

spatial frequency coefficients by a number of bits in

compressed versions of said coefficients in accordance

with a cascaded modulation transfer function

corresponding to means by which said data is to be

35 displayed: and
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B) receiving means for decompressing data

compressed by said transmitting means, comprising:

1) means for producing decompressed

coefficients from said compressed versions of said
5 coefficients,

2) means for back-transforming said

decompressed coefficients to pixels.

22. The apparatus of Claim 21 wherein said means
10 for representing comprises:

means for producing a normalization array

having plural normalization factors corresponding to
said cascaded modulation transfer function:

normalizing means for dividing each spatial
15 frequency coefficient by a corresponding factor in said

normalization array to produce a normalized coefficient:
and

means for quantizing said normalized
coefficient.

20

23. The apparatus of Claim 22 further comprising
means for edge enhancing an image comprising the pixels
produced by said means for back-transforming and means

for displaying an image comprising the pixels produced by
25 said means for edge enhancing, wherein said cascaded

modulation transfer function corresponds to modulation

transfer functions of said means for edge enhancing and
of said means for displaying.

3o 24. The apparatus of Claim 23 wherein said cascaded
modulation transfer function further corresponds to a

contrast sensitivity function of the human visual system.

25. The apparatus of Claim 24 wherein said means

35 for transforming to spatial frequency coefficients
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comprises means for dividing the arrays of pixels into

plural transform blocks of pixels and means for spatial
frequency transforming each of said blocks, and wherein

said means for producing said normalization array

5 corresponding to said cascaded modulation transfer

function comprises:

means for determining from the number of pixel

rows and columns in each of said transform blocks the

number of cycles per pixel of each of said spatial

10 frequency coefficients and means for associating each

coefficient with an amplitude of a modulation transfer

function of said means for edge enhancing at a

corresponding spatial frequency in cycles per pixel

whereby to form an edge enhancement modulation transfer

15 function array:

means for determining from pixel spacing

corresponding to said means for displaying the number of

cycles per unit distance of each of said spatial

frequency coefficients and means for associating each

20 coefficient with an amplitude of a modulation transfer

function of said means for displaying at a corresponding

spatial frequency in cycles per unit distance whereby to
form a display modulation transfer function array; 7

means for determining from a viewing distance
25 corresponding to said means for displaying the number of

cycles per degree of visual scan of each of said spatial

frequency coefficients and means for associating each

coefficient with an amplitude of the human visual

contrast sensitivity function at a corresponding spatial

30 frequency in cycles per degree whereby to form a viSual

contrast sensitivity function array;

means for cascading said arrays together to

form a cascaded array of plural elements comprising said

cascaded modulation transfer function; and
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means for inversing each element of the

cascaded array.

26. The apparatus of Claim 22 wherein said means

5 for decompressing comprises denormalizing means for

multiplying each decompressed coefficient by the

corresponding factor in said normalization array.

27. The apparatus of Claim 25 wherein said arrays

10 represent, respectively, a luminance related component

and a pair of color difference components of a color

image, said apparatus further comprising means for

reducing the bandwidth of said human visual contrast

sensitivity function by a predetermined factor whenever

15 said means for compressing compresses coefficients of a

color difference component.

28. The apparatus of Claim 27 wherein the spatial

patterns of the pixels of said components are different,

20 whereby said means for determining the number of cycles

per unit distance of said spatial frequency coefficients

produces different normalization arrays depending upon

which one of the arrays of pixels is being compressed.

25 29. The apparatus of Claim 27 wherein said color

difference components comprise red minus green and blue

minus green color difference components and wherein said

predetermined factor is 2 for the red minus green

component and 4 for the blue minus green component._
30

30. The apparatus of Claim 21 wherein said means

for transforming to spatial frequency coefficients

comprises means for performing a discrete cosine

transform process, and wherein said means for compressing

35 further comprises means for encoding each of said spatial
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frequency coefficients in accordance with a minimum

redundancy code.

31. Apparatus for edge enhancing a color image

5 comprising three arrays of rows and columns of pixel

amplitudes corresponding to three colors, one of said

colors being more related to luminance than the others,

comprising:

means for bandpass filtering each column of

10 pixel amplitudes of said color related to luminance to

produce a corresponding column of bandpass filtered pixel

amplitudes;

means for bandpass filtering each row of pixel

amplitudes of said color related to luminance to produce

15 a corresponding column of bandpass filtered pixel

amplitudes;

means for combining said bandpass filtered

pixel rows and columns to produce two-dimensionally

bandpass filtered pixel amplitudes:

20 means for paring said two-dimensionally

bandpass filtered amplitudes so as to boost high spatial

frequency components having lower amplitudes and so as to

attenuate high spatial frequency components having higher

amplitudes:.§ndyl

25 means for adding the two-dimensionally bandpass

filtered pixel amplitudes to corresponding amplitudes of

the pixels of each of said three colors.

32. The apparatus of Claim 31 wherein each column

30 of bandpass filtered amplitudes has more noise than each

row, said apparatus further comprising:

means for low pass filtering each column of

bandpass filtered amplitudes.
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33. The apparatus of Claim 31 further comprising

means for output color adjusting said corresponding

amplitudes of the pixels of said three colors.

5 34. Apparatus for transmitting a color image signal

representing the amplitudes of a single image plane of

pixels, each one of said pixels representing a respective

one of three different colors whereby pixels of pairs of

said colors are missing at sites of respective individual

10 pixels, one of said three colors being more closely

related to luminance than the remaining colors, said

apparatus comprising:

means for transforming the amplitude of each of

said pixels to a T-space amplitude by changing its

1/P' where r is a real number,15 original value A to A

whereby the r-space amplitudes of the pixels of said one

color comprise a first input color data plane;

first means for inferring by interpolation the

r-space amplitudes of the missing pixels of said one

20 color;

means for forming second and third input color

data planes of respective color difference signals by

subtracting the r-space amplitudes of said missing pixels

of said one color from the F—space amplitudes of

25 corresponding pixels of each of said remaining colors,

respectively; and

means for compressing each of said input color

data planes to form corresponding first, second and third

compressed color data planes.

30

35. The apparatus of Claim 34 wherein said image

plane corresponds to a color filter array, said one color

related to luminance is green and said remaining colors

are red and blue and wherein F is about 2.4.
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36. The apparatus of Claim 34 further comprising

means for recording said compressed color data planes.

37. The apparatus of Claim 34 wherein said means

5 for compressing comprises:

1) means for dividing each of said input color

data planes into transform blocks,

2) means for transforming the r-space

amplitudes of each of said transform blocks into spatial

10 frequency coefficients,

3) means for determining the number of encoded

bits to represent each of said spatial frequency

coefficients in compressed versions of said coefficients

in accordance with a cascaded modulation transfer

15 function corresponding to modulation transfer functions

of image output elements, and

4) encoding means for producing said encoded

bits.

20 38. The apparatus of Claim 37 wherein said means

for determining the number of encoded bits to represent

each spatial frequency coefficient comprises:

means for producing a normalization array

corresponding to said cascaded modulation transfer

25 function; ,

normalization means for dividing each spatial

frequency coefficient by a corresponding element of said

normalization array whereby to produce first normalized

coefficients; and

30 means for quantizing said first normalized

coefficients.

39. The apparatus of Claim 38 wherein said cascaded

modulation transfer function corresponds to modulation
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transfer functions of an edge enhancing apparatus and of

an image displaying apparatus.

40. The apparatus of Claim 39 wherein said cascaded

5 modulation transfer function further corresponds to a

human visual contrast sensitivity function.

41. The apparatus of Claim 40 wherein said means

for producing said normalization array corresponding to

10 said cascaded modulation transfer function comprises:

means for determining from the number of pixel

rows and pixel columns in each of said transform blocks

the number of cycles per pixel of each of said spatial

frequency coefficients and means for associating each

15 coefficient with a value of the modulation transfer

function of said edge enhancing apparatus at a

corresponding spatial frequency in cycles per pixel

whereby to form an edge enhancement modulation transfer

function array;

20 means for determining from pixel spacing

corresponding to the displaying means the number of

cycles per unit distance of each of said spatial

frequency coefficients and means for associating each

coefficient«with’a~value«of~the~modulationstransfer

25 function of said image displaying apparatus at a

corresponding spatial frequency in cycles per unit

distance whereby to form a display modulation transfer

function array;

means for determining from a viewing distance

30 corresponding to said image displaying apparatus the

number of cycles per degree of visual scan of each of

said spatial frequency coefficients and means for

associating each coefficient with a value of the human

visual contrast sensitivity function at a corresponding
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spatial frequency in cycles per degree whereby to form a
human visual contrast sensitivity function array; and

means for cascading said arrays together

'whereby to form a cascaded array of plural elements

5 comprising said cascaded modulation transfer function:
and

means for inversing each element of the

cascaded array to form said normalization array.

10 42. The apparatus of Claim 41 further comprising
means for reducing the bandwidth of said human visual

contrast sensitivity function by a predetermined factor

whenever said means for compressing compresses said

second or third input color data planes.

15

43. The apparatus of Claim 42 wherein the spatial

patterns of the pixels of said three colors in said image

plane are different, whereby said means for determining

the number of cycles per unit distance of said spatial

20 frequency coefficients produce different normalization

arrays depending upon which one of said first, second or

third input color data planes is being compressed.

44. The apparatus of Claim 42 wherein said second

25 and third input color data planes comprise red minus

rgreen and blue minus green color difference signals and

wherein said predetermined factor is 2 for said second

input color data plane and 4 for said third input color

data plane.

30

45. The apparatus of Claim 37 wherein said means

for transforming to spatial frequency coefficients

comprises means for performing a discrete cosine

transform, and wherein said means for producing said

35 encoded bits comprises means for encoding each of said
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spatial frequency coefficients in accordance with a

minimum redundancy code.

46. Apparatus for transmitting image data

5 comprising arrays of pixels, comprising:

1) means for transforming the pixels of each of

said arrays into spatial frequency coefficients; and

2) means for representing each of said spatial

frequency coefficients by a number of bits in compressed

10 versions of said coefficients in accordance with a

cascaded modulation transfer function representing means

by which said data is to be displayed.

47. The apparatus of Claim 46 wherein said means

15 for representing comprises:

means for producing a normalization array

having plural normalization factors corresponding to said

cascaded modulation transfer function;

normalizing means for dividing each spatial

20 frequency coefficient by a corresponding factor in said

normalization array to produce a normalized coefficient;

and

means for quantizing said normalized

coefficient.

25

48. The apparatus of Claim 47 wherein said cascaded

modulation transfer function corresponds to an edge

enhancement modulation transfer function of an edge

enhancing means and to a display modulation transfer

30 function of an image displaying means.

49. The apparatus of Claim 48 wherein said cascaded

modulation transfer function further corresponds to a

contrast sensitivity function of the human visual system.
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50. The apparatus of Claim 49 wherein said means

for transforming to spatial frequency coefficients

' comprises means for dividing the arrays of pixels into

plural transform blocks of pixels and means for spatial

5 frequency transforming each of said blocks, and wherein
said means for representing comprises means for computing

said cascaded modulation transfer function comprising:

means for determining from the number of pixel

rows and columns in each of said transform blocks the

10 number of cycles per pixel of each of said spatial

frequency coefficients and means for associating each

coefficient with an amplitude of the edge enhancement

modulation transfer function at a corresponding spatial

' frequency in cycles per pixel whereby to form an edge

15 enhancement modulation transfer function array:

means for determining from pixel spacing

corresponding to said display modulation transfer

function the number of cycles per unit distance of each

of said spatial frequency coefficients and means for

20 associating each coefficient with an amplitude of the

display modulation transfer function at a corresponding

spatial frequency in cycles per unit distance whereby to
form a display modulation transfer function array;

means for determining from a viewing distance

25 corresponding to said display modulation transfer

function the number of cycles per degree of visual scan

of each of said spatial frequency coefficients and means

for associating each coefficient with an amplitude of the

human visual contrast sensitivity function at a

30 corresponding spatial frequency in cycles per degree

whereby to form a visual contrast sensitivity function

array;

means for cascading said arrays together to

form a cascaded array of plural elements comprising said

35 cascaded modulation transfer function; and
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means for inversing each element of the

cascaded array.

51. The apparatus of Claim 50 wherein said arrays

5 of pixels represent, respectively, a luminance related

component and a pair of color difference components of a

color image, said apparatus further comprising means for

reducing the bandwidth of said human visual contrast

sensitivity function by a predetermined factor whenever

10 said means for compressing compresses coefficients of a

color difference component.

52. The apparatus of Claim 51 wherein the spatial

patterns of the pixels of said components are different,

15 whereby said means for determining the number of cycles

per unit distance of said spatial frequency coefficients

produces different normalization arrays depending upon

which one of the arrays of pixels is being compressed.

20 53. The apparatus of Claim 51 wherein said color

difference components comprise red minus green and blue

minus green color difference components and wherein said

predetermined factor is 2 for the red minus green

component and 4 for the blue minus green component.

25

54. The apparatus of Claim 46 wherein said means

for transforming to spatial frequency coefficients

comprises means for performing a discrete cosine

transform process, said means for repesenting further

30 comprising means for encoding each of said spatial

frequency coefficients in accordance with a minimum

redundancy code.
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55. Apparatus for receiving a color image signal

comprising compressed data corresponding to F—space
amplitudes Al/r of a single image plane of pixels, each

one of said pixels representing a respective one of three

5 different colors whereby pixels of pairs of said colors

are missing at sites of respective individual pixels, one

of said three colors being more closely related to

luminance than the remaining colors, said compressed data

comprising a first compressed color data plane comprising

10 the F-space amplitudes of the pixels of said one color

and second and third compressed color data planes

comprising respective color difference signals formed by

subtracting interpolated F-space amplitudes of missing

pixels of said one color from the F-space amplitudes of

15 corresponding pixels of each of said remaining colors,

respectively, said apparatus comprising:

means for decompressing said compressed data to

form first, second and third decompressed color data

planes of r-space amplitudes corresponding to said first,

20 second and third compressed color data planes,

respectively;

means for converting said first, second and

third decompressed color data planes to first, second and

third output color data planes, respectively, of F-space

25 amplitudes of pixels of respective ones of said three

colors;

means for edge enhancing said first, second and

third output color data planes; and

means for back-transforming each of the F-space

30 amplitudes Al/r of the pixels of said output color data
planes to amplitudes A.

56. The apparatus of Claim 55 wherein said image

plane corresponds to a color filter array, said one color
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related to luminance is green and said remaining colors

are red and blue and wherein P is about 2.4.

57. The apparatus of Claim 55 wherein said color

5 image signal has been previously recorded, said apparatus

further comprising means for playing back said color

image signal.

58. The apparatus of Claim 55 wherein said means

10 for converting comprises means for determining from said

decompressed color data planes r-space amplitudes of

missing pixels of said three colors.

59. The apparatus of Claim 58 wherein said means

15 for determining comprises:

first means for computing from said first

decompressed color data plane interpolated P-space

amplitudes of missing pixels of said one color to produce

said first output color data plane;

20 first means for adding said interpolated P-

space amplitudes of said one color to corresponding F-

space color difference signal amplitudes of said second

and third decompressed color planes.

25 60. The apparatus of Claim 59 wherein said means

for determining further comprises:

second means for computing from said second and

third decompressed color data planes interpolated r-space

amplitudes of color difference signals corresponding to

30 missing pixels of said remaining colors; and

second means for adding r-space amplitudes of

pixels of said first decompressed color data plane to

corresponding ones of said interpolated color difference

signal P-space amplitudes computed by said second means

35 for computing, whereby to produce interpolated r-space
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amplitudes of the missing pixels of said remaining
colors.

61. The apparatus of Claim 60 wherein said image

5 plane comprises pixel columns and pixel rows in a planar

array of said pixels and said color related to luminance

is green and has missing pixels in every nth pixel row of
said image plane and said remaining colors are red and

blue and have alternate pixels in every nth pixel row of

10 said image plane, whereby said color difference signals

correspond to red minus green and blue minus green, and

wherein:

said first means for computing comprises means

for vertically interpolating F-space amplitudes of

15 missing green pixels within each pixel column of said
first decompressed color data plane:

said second means for computing comprises:

means for horizontally interpolating color

difference signal F-space amplitudes corresponding to

20 missing red and blue pixels in respective pixel rows of

said second and third compressed color data planes, and

means for vertically interpolating color

difference signal F-space amplitudes corresponding to

missing red and blue pixels in each pixel column of said

25 second and third compressed color data planes.

62. The apparatus of Claim 58 wherein said first

output color data plane corresponds to said one color

related to luminance and wherein said means for edge

30 enhancing comprises:

means for bandpass filtering each pixel column

of r-space pixel amplitudes of said first output color

data plane to produce a corresponding column of bandpass

filtered r-space pixel amplitudes:
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means for bandpass filtering each pixel row of

r-space pixel amplitudes of said first output color data

plane to produce a corresponding row of bandpass filtered

P-space pixel amplitudes;

5 means for combining said bandpass filtered

pixel rows and columns to produce two-dimensionally

bandpass filtered P-space pixel amplitudes;

means for paring said two-dimensionally

bandpass filtered P-space amplitudes whereby to boost

10 high spatial frequency components having lower amplitudes

and suppress high spatial frequency components having

higher amplitudes: and 7

means for adding the F-space pixel amplitudes

produced by said means for paring to amplitudes of

15 corresponding pixels in each of said first, second and

third output color data planes.

63. The apparatus of Claim 62 wherein said columns

of bandpass filtered amplitudes have greater high spatial

20 frequency noise than said rows of bandpass filtered

amplitudes, said apparatus further comprising:

means for low pass filtering said columns of

bandpass filtered amplitudes.

25 64. The apparatus of Claim 62 further comprising

means for output color adjusting said amplitudes of the

pixels of said output color data planes.

65. The apparatus of Claim 55 wherein said

30 compressed data comprises compressed normalized spatial

frequency coefficients and wherein said means for

decompressing comprises:

1) means for producing decompressed normalized

coefficients from said compressed normalized

35 coefficients,
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2) means for denormalizing said decompressed

coefficients in accordance with a cascaded modulation

transfer function corresponding to modulation transfer

functions of selected elements of said apparatus, whereby

5 to produce denormalized spatial frequency coefficients,

3) means for back-transforming respective

transform blocks of the denormalized spatial frequency

coefficients to blocks of pixel amplitudes whereby to

produce said first, second and third decompressed color

10 data planes.

66. The apparatus of Claim 65 wherein said means

for producing decompressed normalized coefficients

comprises:

15 means for decoding said recorded data in

accordance with a minimum redundancy code whereby to

produce said decompressed normalized spatial frequency

coefficients; and

wherein said means for denormalizing comprise:

20 means for multiplying said decompressed

normalized spatial frequency coefficients by

corresponding elements of a normalization array

corresponding to said cascaded modulation transfer

function whereby to produce said denormalized spatial

25 frequency coefficients.

67. The apparatus of Claim 66 further comprising

means for displaying an image comprising pixel amplitudes

produced by the back-transforming means, wherein said

30 cascaded modulation transfer function corresponds to

modulation transfer functions of said means for edge

enhancing and of said means for displaying.
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68. The apparatus of Claim 67 wherein said cascaded

modulation transfer function further corresponds to a

human visual contrast sensitivity function.

5 69. The apparatus of Claim 68 further comprising

means for producing said normalization array

corresponding to said cascaded modulation transfer

function, comprising:

means for determining from the number of pixel

10 rows and pixel columns in each of said transform blocks

the number of cycles per pixel of each of said spatial

frequency coefficients and means for associating each

coefficient with a value of a modulation transfer

function of said edge enhancing means at a corresponding

15 spatial frequency in cycles per pixel whereby to form an

edge enhancement modulation transfer function array;

means for determining from pixel spacing

corresponding to said means for displaying the number of

cycles per unit distance of each of said spatial

20 frequency coefficients and means for associating each

coefficient with a value of a modulation transfer

function of said displaying means at a corresponding

spatial frequency in cycles per unit distance whereby to

form a display modulation transfer function array;

25 means for determining from a viewing distance

corresponding to said displaying means the number of

cycles per degree of visual scan of each of said spatial

frequency coefficients and means for associating each

coefficient with a value of a human visual contrast

30 sensitivity function at a corresponding spatial frequency

in cycles per degree whereby to form a human visual

contrast sensitivity function array;

means for cascading said arrays together

whereby to form a cascaded array of plural elements
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comprising said cascaded modulation transfer function;
and

means for inversing the elements of said

cascaded array.

70. The apparatus of Claim 69 further comprising

means for reducing the bandwidth of said human visual

contrast sensitivity function by a predetermined factor

whenever said means for compressing compresses said

10 second or third input color data planes.

71. The apparatus of Claim 70 wherein the spatial

patterns of the pixels of said three colors in said image

plane are different, whereby said means for determining

15 the number of cycles per unit distance of said spatial

frequency coefficients produce different normalization

arrays depending upon which one of said first, second or

third input color data planes is being compressed.

20 72. The apparatus of Claim 70 wherein said second

and third input color data planes comprise red minus

green and blue minus green color difference signals and

wherein said predetermined factor is 2 for said second

input Color data plane and 4 for said third input color

25 data plane.

73. The apparatus of Claim 65 wherein said means

for back-transforming said decompressed spatial frequency

coefficients performs an inverse discrete cosine

30 transform.

74. Apparatus for receiving image data comprising

arrays of compressed normalized spatial frequency

transform coefficients, comprising:
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1) means for producing decompressed normalized

coefficients from said compressed normalized

coefficients:

2) means for denormalizing said decompressed

5 normalized coefficients to produce denormalized

coefficients in accordance with a cascaded modulation

transfer function representing image output means; and

3) means for back-transforming individual

transform blocks of said denormalized spatial frequency

10 coefficients to blocks of pixels.

75. The apparatus of Claim 74 wherein said means

for denormalizing comprises:

means for producing a normalization array

15 having plural normalization factors corresponding to said

‘cascaded modulation transfer function; and

means for multiplying each spatial frequency

coefficient by a corresponding factor in said

normalization array to produce a denormalized

20 coefficient.

76. The apparatus of Claim 75 further comprising

means for edge enhancing an image comprising the pixels

produced by said means for back-transforming and means

25 for displaying an image comprising the pixels produced by

said means for edge enhancing, wherein said cascaded

modulation transfer function corresponds to modulation

transfer functions of said means for edge enhancing and

said means for displaying.

30

77. The apparatus of Claim 76 wherein said cascaded

modulation transfer function further corresponds to a

contrast sensitivity function of the human visual system.
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78. The apparatus of Claim 77 wherein said means

for producing said normalization array corresponding to

said cascaded modulation transfer function comprise:

means for determining from the number of pixel

5 rows and columns in each of said transform blocks the

number of cycles per pixel of each of said spatial

frequency coefficients and means for associating each

coefficient with an amplitude of a modulation transfer

function of said means for edge enhancing at a

10 corresponding spatial frequency in cycles per pixel

whereby to form an edge enhancement modulation transfer

function array;

means for determining from pixel spacing

corresponding to said means for displaying the number of

15 cycles per unit distance of each of said spatial

frequency coefficients and means for associating each

coefficient with an amplitude of a modulation transfer

function of said displaying means at a corresponding

spatial frequency in cycles per unit distance whereby to

20 form a display modulation transfer function array:

means for determining from a viewing distance

corresponding to said means for displaying the number of

cycles per degree of visual scan of each of said Spatial

frequency coefficients and means_for associating each

25 coefficient with an amplitude of the human visual

contrast sensitivity function at a corresponding spatial

frequency in cycles per degree whereby to form a visual

contrast sensitivity function array;

means for cascading said arrays together to

30 form a cascaded array of plural elements comprising said

cascaded modulation transfer function: and

means for inversing each element of the

cascaded array.
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79. The apparatus of Claim 78 wherein said arrays

represent, respectively, a luminance related component

and a pair of color difference components of a color

image, said apparatus further comprising means for

5 reducing the bandwidth of said human visual contrast

sensitivity function by a predetermined factor whenever

said means for compressing compresses coefficients of a

color difference component.

10 80. The apparatus of Claim 79 wherein the spatial

patterns of the pixels of said components are different,

whereby said means for determining the number of cycles

per unit distance of said spatial frequency coefficients

produces different normalization arrays depending upon

15 which one of the arrays of pixels is being compressed.

81. The apparatus of Claim 79 wherein said color

difference components comprise red minus green and blue

minus green color difference components and wherein said

20 predetermined factor is 2 for the red minus green

component and 4 for the blue minus green component.

82. The apparatus of Claim 74 wherein said means

for back-transforming said denormalized coefficients

25 comprises means for performing an inverse discrete cosine

transform process, and said means for producing said

decompressed normalized coefficients comprises means for

decoding the data comprising said compressed coefficients

in accordance with a minimum redundancy code.
30
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KOREAN PATENT ABSTRACTS  

11) Publication number: 1020090035204 A

43) Publication date: 09.04.2009
 

 

 
 
 
 (21) Application number: 1020070100345 (71) Applicant: - SAVl SLNG

. . . I CI RONICS
22 . . .2 __

( ) Application date 05 10 007 CO., L D. 
KIM, JU\IG YEON
TANAKA HIROMICHI

KIM, Jll\ HAK

 (72) Inventor:  
(51) Int. Cl: H04N 5/335 (2006.01)

    (54) SOLID IMAGING APPARATUS IMPROVI\IG A PATTERN AND SIGNAL PROCESSING OPERATION
OF A CO OR Fll TER, A DIX ARRAY METHOD OF THE SOLID IMAGING APPARATUS AND A
SIGNAL PROCESSING M: I-OD OF A SO_ID IIVAGING APPARATUS

      
  

         

(57) Abstract:

 <SEC> PURPOSE: A solid imaging apparatus, a pixel array
me hod of a solid imaging apparatus and a signal

processing method of a solid imaging apparatus are
provided to improve the problem of crosstalk and the

deterioration of sensibility.

 

CONSTITUTION: A pixel array(110) senses a yellow color, a
green color and a cyan color with sensing. The array of
pixel comprises a plurality of pixel rows arranged as the

vertical direction of the array. In the first pixel row among

the pixel row, the pixel sensing the same first collar is

arranged. The pixel sensing the second color and the pixel
sensing the third color is arranged in the second pixel row

among the pixel row. The first pixel row and the second

pixel row are arranged to be adjacent to the horizontal

direction of the array. A color correction unit(130) removes
cross—talk about the signal outputted from the

interpolator(i20).

 

O KIPO 2009 </SEC> 
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PCT/USZOl4/01630]

PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

 
 

 
 

 

To:

DELANEY, KAROLINE, A. PCT

NOTIFICATION OF‘ TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND

THE WRITTEN OPINION OF THE INTERNATIONAL

SEARCHING AUTHORITY, OR THE DECLARATION

 
 KNOBBE, MARTENS, OLSON & BEAR, LLP 2040 MAIN

STREET, 14TH FLOOR IRVINE CA 92614 USA

(PCT Rule 44.1)

 Date of mailing
(dayi/monthéear) 21 May 2014 (21.05.2014)

 
 
 

 Applicant’s or agent's file reference
REDCOM084WO

 

 
FOR FURTHER ACTION See paragraphs 1 and 4 below '
 

 
 

 
 

 
 

International filing dateInternational application No.
' (dqv/month/year) .

13 February 2014 (13.02.2014)PCT/USZOI4/016301

Applicant

RED. COM, INC. 
 
  1.
  The applicant is hereby notified that the international search report and the written opinion of the International Searching

Authority have been established and are transmitted herewith.
Filing of amendments and statement under Article 19:

The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):
When? The time limit for filing such amendments is normally two months from the date of transmittal of the

international search report. V
Where? Directly to the International Bureau of WIPO, 34 chemin des Colombcttes

1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70

For more detailed instructions, see PCT Applicant's Guide, Intemational Phase, paragraphs 9.004 . 9.01 l.

  
  
  

  
  

  
  2. E] The applicant is hereby notified that no international search report will be estahlished and that the declaration under

Article l.7(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

  3. E] With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:
E] the protest together with the decision thereon has been transmitted to the International Bureau together with any

request to forward the texts of both the protest and the decision thereon to the designated Offices.  
 E] no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders

The applicant may submit comments on an informal basis on the written opinion of the International Searching
Authority to the International Bureau. The International Bureau will send a copy of such comments to all designated
Offices unless an international preliminary examination report has been or is to be established. Following the

expiration of 30 months from the priority date, these comments will also be made available to the public.

  
  
  
  

 Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, 3 notice of withdrawal of the
international application, or of the priority claim, must reach the International Bureau before the completion of the

technical preparations for international publication (Rules 90bis.l and 90bis.3).

 
  

  
 Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international

preliminary examination must be filed if the applicant wishes to postpone the entry into the national phase until 30
months from the priority date (in some Offices even later); otherwise, the applicant must, within 20 months from the

priority date, perform the prescribed acts for entry into the national phase before those designated Offices.

In [Espegt of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filedwit in ] months.

  
  
  

For details about the applicable time limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the
PCT Applicant's Guide, National Chapters.  
 

Name and mailing address of the ISA/KR Authorized otIicer
International Application Division I
Korean Intellectual Property Office
189 Chcongsa-ro, Sco-gu, Daejcon Metropolitan City, 302-701.
Republic of Korea

Facsimile No. 82-42-472-7140 ‘ Telephone No. 82-42-481-5875
Form PCT/ISA/220 (July 2010)
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* Attention

' Copies of the documents cited in the international search report can be searched in the following Korean

Intellectual Property Office English website for six months(expire date : 2014.11.22 ) from the date of
mailing of the international search report.

http://www,kipo_go,kr/en/ => PCT Services :> PCT SCl'VlCCS

ID : PCT international application number
PW: 3BU6U669

inquiries related to PCT lntemational Search Report or Written Opinion prepared by KIPO as an International
Searching Authority can be answered not only by KIPO but also through IPKC (intellectual Property Korea
Center), located in Vienna, VA, which functions as a PCT Help Desk for PCT applicants.

Homepage: . http://www.ipkcenter.com

Email: ipkc@ipkcenter.com

 
Notes to Form PCT/ISA/220 (July 20l0)
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, PCT/U82014/016301

PATENT COOPERATION TREATY

PCT
INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant‘s or agent‘s file reference ' FOR FURTHER see Form PCT/[SA/220
REDCOM084WO ACTION as well as, where applicable, item 5 below.

International application No. International filing date (dajvinonth(i>ear) (Earliest) Priority Date (day/month/year)

PCT/USZOl4/016301 13 February 2014 (13.02.2014) 14 February 2013 (14.02.2013)

Applicant

RED. COM, INC.

This International search report has been prepared by this International Searching Authority and is transmitted to the applicant according
to Article 18. A copy is being transmitted to the International Bureau

This international search report consists of a total of 3 sheets.

D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of :

IZI the international application in the language in which it was filed
a translation of the international application into , which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

e. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.

I: Certain claims were found unsearchable (See Box No. II)

I: Unity of invention is lacking (See Box No. Ill)

With regard to the title,

IXI the text is approved as submitted by the applicant.

D the text has been established by this Authority to read as follows:

3. With regard to the abstract,

IX] the text is approved as submitted by the applicant.

El the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,

a. the figure of the drawings to be published with the abstract is Figure No. 17

IXI as suggested by the applicant.

I: as selected by this Authority, because the applicant failed to suggest a figure.

I: as selected by this Authority, because this figure better characterizes the invention.

b. D none of the figures is to be published with the abstract.

 
Form PCT/ISA/210 (first sheet) (July 2009)
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INTERNATIONAL SE RCH R A 0 International application No,
A FP RT PCT/USZ0l4/01630l 

A. CLASSIFICATION OF SUBJECT MATTER

H04N 9/07(2006.01)i, H04N 9/64(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
H04N 9/07; G09G 5/02; H04N 9/73; H04N 9/64; H04N 5/217; H04N 5/359

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & keywords: mosaic, green, average, compress

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2010—0265367 Al (JAMES JANNARD et al.) 21 October 2010
See abstract: paragraphs l0043]-[008]], [00921-[0099]; and figures 1-12r

US 2008-0259180 Al (ILIA OVSIANNIKOV) 23 October 2008
See paragraphs [0029l—[0030]; claims 1. 6: and figures 9-10.

US 2007-0109316 A1 (EUGENE FAINSTAIN) 17 May 2007
See abstract: claims 1-13; and figures 2-3.

US 2007—0165116 Al (SZEPO ROBERT HUNG et al .) 19 Jill)" 2007
See paragraphs [0067]—[0073]§ claims 1-2; and figures (SA—6B.

KR 10-2009'0035204 A (SAMSUNG El.,ECTRONlCS C0. . LTD.) 09 April 2009
See abstract; paragraphs [ZN—[27]; claim 1: and figures 23.

I: Further documents are listed in the continuation ofBox C. g See patent family annex.
‘ Special categories 0f cited documents: "T" later doctmtent published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be Of particular relevance die principle or theory underlying the invention
"E" earlier application or patent but published on or after the international "x" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"I." document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish Ihe publication date of another citation or other document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
document referring to an oral diSCIOSUI'E, use, exhibition 01' other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
document published prior to the international filing date but later "3;" document member of the same patent family
than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

19 May 2014 (19.05.2014) 21 May 2014 (21.05.2014)

Name and mailing address of, the ISA/KR Authorized officer
International Application Division
Korean Intellectual Property Office
i89 Cheongsa-ro. Seo-gu, Daejeon Metropolitan City, 302-70 l ,
Republic of Korea

Facsimile No. +82—42—472—7 140 Telephone No. +82—42—481-3348

Form PCT/ISA/Z l 0 (second sheet) (July 2009)

KIM, Seong Woo
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INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/U52014/016301

Patent document Publication Patent family Publication

cited in search report date membeds) date

US 2010-0265367 A1 21/10/2010 EP 2419879 A1 22/02/2012
JP 2012-523790 A 04/10/2012

TW 201127059 A 01/08/2011
US 2010-0013963 A1 21/01/2010

US 7830967 Bl 09/11/2010
US 8237830 B2 07/08/2012
WO 2010—120472 A1 21/10/2010

US 2008—0259180 A1 23/10/2008 TW 200904204 A 16/01/2009
US 7876363 52 25/01/2011

wo 2008-1130832 A1 30/10/2008

US 2007-0109316 A1 17/05/2007 - US 7956871 82 07/06/2011

05 2007-0165116 A1 19/07/2007 EP 1997320 A2 03/12/2008
US 8005297 82 23/08/2011
WO 2007-0811930 A2 26/07/2007
wo 2007—0234930 A3 15/11/2007

KR 10~2009*0035204 A 09/04/2009 CN 101494795 A 29/07/2009
TW 200926838 A 16/06/2009

US 2009~0091647 A1 09/04/2009
US 8144221 132 27/03/2012 

Form, PCT/ISA/ZIO (patent family annex) (July 2009)
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PCT/USZOl4/016301

PATENT COOPERATION TREATY
From the

INTERNATIONAL SEARCHING AUTHORITY

To‘

DELANEY, KAROLINE, A‘ PCT

KNOBBE, MARTENS, OLSON & BEAR, LLP 2040 MAIN
STREET, 14TH FLOOR IRVINE CA 92614 USA

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.l)

 
 

 
 

 

Date of mailing
(dqy/monlh/year) 21 May 2014 (21.05.2014)

Applicant's or agent's file reference V FOR FURTHER ACTION

PCT/U82014/016301 13 February 2014 (13.02.2014) 14 February 2013 (14.02.2013)

[ntemationa] Patent Classification (IPC) or both national classification and WC

H04N 9/07(2006. 01)i, H04N 9/64(2006. 01)i

 
  

  
 
 
  
 
  

  
  

 
 

 Applicant

RED. COM, INC.

1. This opinion contains indications relating to the following items:

g Box No. 1 Basis of the opinion

|:| Box No. II Priority
Box No. 111 Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

  

 
  

  
 

Box No. V Reasoncd statement under Rule 43bis. l(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. Vll Certain defects in the international applicationWEDEDD
Box No. VIII Certain observations on the international application

  
  
 

 

. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority ("lPEA") except that this does not apply where the applicant chooses an Authority
other than this one to be the lPEA and the chosen lPEA has notified the lntemational Bureau under Rule 66.1bis(b) that written
opinions of this Intemational Searching Authority will not be so considered.

  

   

 

If this opinion is, as provided above, considered to be a written opinion of the lPEA, the applicant is invited to submit to the
lPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
ofForm PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.
For further options, see Form PCT/lSA/220.

Name and mailing address of the ISA/KR Date of completion of this opinion Authorized officerInternational Application Division

’ Korean Intellectual Property Office KIM, Seong W0089 Cheongsa-ro, Seo—gU. Daejeon
Metropolitan City, 302‘701, Republic ofKorea 20 May 2014 (2005-2014)

Facsimile. No. +82—42-472—7140 . Telephone NO- +23242-4813348 
Form PCT/ISA/237 (cover sheet) (July 201 1)
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International application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY P(:17U820] 4/016301

Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of :

g the international application in the language in which it was filed

D a translation of the international application into which is the language ofa
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

2. E] This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43biA‘. l (3)) i

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

‘1 in electronic form

  b. (time)

D in the international application as filed

D together with the international application in electronic Form.

D subsequently to this Authority for the purposes of search. 

 4. E] In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additioanl copies is identical to that in the application as filed or does

not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. 1)( July 2011)
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\VRITTEN OPINION OF THE International applicanon No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2014/016301

Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims

Claims

Inventive step (IS) Claims

Claims

Industrial applicability (1A) Claims

Claims

2. Citations and explanations :

Reference is made to the following documents:

D1 : US 2010-0265367 Al (JAMES JANNARD et a1.) 21 October 2010

D2 2 US 2008—0259180 Al (ILIA OVSIANNIKOV) 23 October 2008

1. Novelty and Inventive Step

1.1 Claims 1—15 ‘

1.1.1 Independent claim 1

D1, which is considered to be the closest prior art to the subject matter of claim 1, discloses a method

comprising accessing video data acquired by an image sensor of a camera, the video data comprising a

plurality of picture element values for each of a plurality of spatially interleaved color channels, the

spatially interleaved color channels comprising a first green color channel, a second green color channel,

a red color channel, and a blue color channel (see paragraphs [0048j—[0049], [0080], figures 3, 8 in D1),

deleting some of green image data, wherein the green image data comprises the first and second green

color channels (see paragraphs [GOSH—[0056], figures 4-7 in D1), modifying a value of a pixel of the red

color channel or the blue color channel using an average of surrounding green elements (see paragraphs

[0063]~[0067] in D1), compressing the modified red color channel or the modified} blue color channel,

and remaining the green image data (see paragraphs [0067], [0070]—[0072] in D1), and storing

compressed video data in a storage device (24) (see paragraph [0092], figures 1, 8 in D1). Claim 1

differs from D1 in a calculated value derived from values of a plurality of picture elements of a first

green color channel. However, D2 discloses determining an average of pixel signals that are local and

belong to the other green color channel as a pixel being corrected (see paragraphs [0029]—[0030], claims

1, 6, figures 9—10 in D2). Accordingly, claim 1 would have been obvious over a combination of D1 and

D2. Therefore, claim 1 lacks aninventive step under PCT Article 33(3).

Continued on Supplemental Box

 
Form PCT/ISA/237 (Box No, V) (July 201 1)
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International application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/U82014/016301

Box No. VIII Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully
supported by the description, are made:

The phrase "transforming the second green color channel least partly by" of claim [8 is considered to be a typo of "transforming the
second green color channel at least partly by". Therefore, claim 18 does not meet the requirements of PCT Article 6.

 
Form PCT/ISA/237 (Box No. VIII) (July 2011)
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International application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/U52014/016301

Supplemental Box ‘

In case the space in any of the preceding boxes is not sufficient.
Continuation of: Box No. V

1.1.2 Dependent claims 2-15

The additional feature of claim 2 is identical to the feature of D1 in subtraction of green magnitudes

(see paragraphs [0061]—[0065] in D1).

The additional features of claims 3-9 are identical to the features of D2 in the average of pixel signals

 
  

  
  
  
  
  
  

  
  

  
  
  
  
  

 
 

that are local and belong to the other green color channel as the pixel being corrected (see paragraphs

[0029]-[0030], claims 1, 6, figures 9«10 in D2).

The additional features of claims Ill-II are identical to the features of D1 in a Bayer pattern filter (see

paragraph [0081] in D1).

The additional feature of claim 12 is identical to the feature of D1 in a subtraction technique using the

correlation of picture elements to achieve better compression (see paragraph [0062] in D1).

The additional feature of claim 13 is identical to the feature of D1 in inserting flags indicating what

portions of image data have been modified (by e.g., green image data subtraction) and which portions

have not been so modified (see paragraph [0064] in DI).

The additional feature of claim 14 is identical to the feature of D1 in modifying the value of the pixel

of the red color channel or the blue color channel using the average of surrounding the green elements

(see paragraphs [0063]—[0067] in DI).

The additional feature of claim 15 is identical to the feature of DI in the subtraction technique using the

correlation of picture elements to achieve the better compression (see paragraph [0062] in D1).

Accordingly, claims 2—15 would have been obvious over a combination of D1 and D2. Therefore, claims

2-15 lack an inventive step under PCT Article 33(3).

 
  
 
  

 

 

  
  
  
  

  
  

  

  
 
 

1.2 Claim 16

1.2.1 Independent claim 16

D1, which is considered to be the closest prior art to the subject matter of claim 16, discloses a video

camera comprising a storage device (24) (see paragraph [0043], figure 1 in D1), an image sensor (18)

configured to convert light into video data, the video data comprising a plurality of picture element

values for each of a plurality of spatially interleaved color channels, the spatially interleaved color

channels comprising a first green color channel, a second green color channel, a red color channel, and

a blue colorchannel (see paragraphs [0043], [0048]—[0049], [0080], figures I, 3, 8 in DJ), and an image»
processing module (20) configured to delete some of green image data, wherein the green image data

comprises the first and second green color channels (see paragraphs [0051]-[0056], figures 1, 4-7 in D1),

modify a value of a pixel of the red color channel or the blue color channel using an average of

surrounding green elements (see paragraphs [0063]—[0067] in D1), compress the modified red color

Continued on The Next Page

Form PCT/ISA/237 (Supplemental Box) (July 2011)
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   International application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/USZO].4/016301

Supplemental Box '

In case the space in any of the preceding boxes is not sufficient.
Continuation of : Previous Page

  
 

  channel or the modified blue color channel, and remaining green image data (see paragraphs [0067],

[0070]-[0072] in D1), and store compressed video data in the storage device (24) (see paragraph [0092],  
 figures I, 8 in D1). Claim 16 differs from D1 in a calculated value derived from values of a plurality  
 of picture elements of a first green color channel. However, D2 discloses determining an average of  
 pixel signals that are local and belong to the other green color channel as a pixel being corrected (see  
 paragraphs [0029]-[0030], claims 1, 6, figures 9-10 in D2). Accordingly, claim 16 would have been  
 obvious over a combination of D1 and D2. Therefore, claim 16 lacks an inventive step under PCT

Article 33(3).
 

  
 
  

 

 

1.3 Claim 17

 
 

 
 

1.3.1 Independent claim 17

 D1, which is considered to be the closest prior art to the subject matter of claim 17, discloses a video

camera comprising a storage device (24) (see paragraph [0043], figure 1 in D1), a processor (see  
 paragraphs [0067]—[0068] in D1) and an image processing module (20) configured to access video data  
 acquired by an image sensor of a camera, the video data comprising a plurality of picture element  
 values for each of a plurality of spatially interleaved color channels, the spatially interleaved color  
 channels comprising a first green color channel, a second green color channel, a red color channel, and

a blue color channel (see paragraphs [0043], [0048]-[0049], [0080], figures 1, 3, 8 in D1), delete some

of green image data, wherein the green image data comprises the first and second green color channels

 
  

  (see paragraphs [GOSH-[0056], figures 1, 4-7 in D1), modify a value of a pixel of the red color channel  
 or the blue color channel using an average of surrounding green elements (see paragraphs [0063J-[0067]  
 in D1), and compress the modified red color channel or the modified blue color channel, and remaining

green image data (see paragraphs [0067], [0070]-[0072] in D1). Claim 17 differs from D1 in a calculated

value derived from values of a plurality of picture elements of a first green color channel. However, D2

 
  
  
 discloses determining an average of pixel signals that are local and belong to the other green color  
 channel as a pixel being corrected (see paragraphs [0029]—[0030], claims 1, 6, figures 9—10 in D2).  
 Accordingly, claim 17 would have been obvious over a combination of D1 and D2. Therefore, claim 17  

 lacks an inventive step under PCT Article 33(3). 
 

 1.4 Claims 18—21 
 
 1.4.1 Independent claim 18 
 

 
 

 D1, which is considered to be the closest prior art to the subject matter of claim 18, discloses a method

comprising applying decompression algorithm to compressed video data for green picture elements (see 

 
 Continued on The Next Page 
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 paragraph (0097], figure 12 in D1), wherein the compressed video, data was compressed by deleting

some of green image data, wherein the green image data comprises first and second green color channels

(see paragraphs [GOSH-[0056], figures 1, 4-7 in‘ D1), modifying a value of a pixel of a red color
channel or a blue color channel using an average of surrounding green elements (see paragraphs

[0063]-[0067] in DI) and compressing the modified red color channel or the modified blue color

channel, and remaining green image data (see paragraphs [0067], [0070]—[0072] ili D1), and demosaicing

the green picture elements (see paragraphs [0097]—[0099], figure 12 in D1). Claim 18 differs from D1 in

a calculated value derived from values of a plurality of picture elements of a first green color channel.

However, D2 discloses determining an average of pixel signals that are local and belong to the other

green color channel as a pixel being corrected (see paragraphs [0029]—[0030]_, claims 1, 6, figures 9-10 in

D2). Accordingly, claim 18 would have been obvious over a combination of D1 and D2. Therefore,

claim 18 lacks an inventive step under PCT Article 33(3).

1.4.2 Dependent claims 19-21

 Claims 19—21 further specify that a decoding comprises substantially reversing a transform operation and

performing a decompression operation. However, the additional features of claims 19-21 are virtually

suggested by the features of D1 considering demosaicing of the green picture elements, demosaicing of

red and blue picture elements, and reconstructing of the red and blue picture elements (see paragraphs

[0097]-[0099]. figure 12 in D1). Accordingly. claims 19-21 would have been obvious over a combination

of D1 and D2. Therefore, claims 19-21 lack an inventive step under PCT Article 33(3).

2. Industrial Applicability

Claims l—2l are industrially applicable under PCT Article 33(4).
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References and Listing

Submitted herewith in the above-identified application is an Information Disclosure Statement

listing references for consideration. Listed foreign and non-patent literature references corresponding to

reference numbers 169-189 and 192-299 are of record in US. patent application No. 13/464803, filed

May 4, 2012, which is relied upon for an earlier filing date under 35 USC 120. Copies of the references

are not submitted pursuant to 37 CFR 1.98(d).

references upon request.

However, Applicant would be happy to provide

For certain cited non-English patent and/or non-patent references, machine translations of the

references (and/or Abstracts) are included, and inclusion is indicated in the last column. Applicant makes

no representation as to the accuracy of the English machine translations. If the Examiner would like

additional information regarding these references or if anything is unclear, the Examiner is invited to

request such information, and Applicant will attempt to comply with any such request.

Applicant wishes to draw the Examiner's attention to the following applications owned by of the

present application's assignee: 

 

 

 

 

 

      
Docket No. Serial No. Esmctétion No_ Title Filed

REDCOM.007A 12/101 ,882 8,174,560 VIDEO CAMERA 04/11/2008

REDCOM.007C1 13/464,803 2012/0294582 VIDEO CAMERA 05/04/2012

REDCOM.007C2 13/566,868 8,358,357 VIDEO CAMERA 08/03/2012

REDCOM.007C3 14/485,611 N/A VIDEO CAMERA 09/12/2014

REDCOM.007CP1 12/422,507 8,237,830 VIDEO CAMERA 04/13/2009

REDCOM.007CP1C1 12/834,854 7,830,967 VIDEO CAMERA 07/12/2010 
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Filing Date: September 12, 2014

. Patent/ . .

Docket No. Serral No. Publication No. Trtle Frled

REDCOM.007CP1C2 13/566,924 2013/0113951 VIDEO CAMERA 08/03/2012

REDCOM.007P1C3 14/488,030 N/A VIDEO CAMERA 09/16/2014  REDCOM.007X1

(reexamination 0f 90/012,550 8,174,560 C1 VIDEO CAMERA 09/13/2012

REDCOM.007A)

     
 

Applicant notes that cited references, office actions, responses and notices of allowance

currently exist or will exist for the above-referenced matters. Applicant also understands that the

Examiner has access to sophisticated online Patent Office computing systems that provide ready access

to the full file histories of these matters including, for example, specifications, drawings, pending claims,

cited art, office actions, responses, declarations, and notices of allowance. Rather than submit copies

these file histories, Applicant respectfully requests that the Examiner continue to review these file

histories online for past, current, and future information about these matters. Also, if the Examiner

cannot readily access these file histories, the Applicant would be pleased to provide any portion of any of

the file histories at any time upon specific Examiner request.

The present application relies on co-owned US. Patent Application Serial No. 12/101,882 for an

earlier filing date under 35 USC 120. US. Patent No. 8,174,560 issued from the ‘882 application, and

US. Patent No. 8,358,357 relies on the ‘882 application for an earlier filing date under 35 U.S.C. § 120.

Out of an abundance of caution, Applicant wishes to make the Examiner aware that the ‘560 patent and

the ‘357 patent were involved in the following proceeding, which was subsequently dismissed and is no

longer pending: RED.COM, INC., Inc. v. Sony Corporation of America and Sony Electronics, Inc., US.

District Court forthe Southern District of California, Case No.: 3:13-cv-00334-DMS-BGS. The complaint

is being submitted herewith, corresponding to reference number 241.

In addition, the listed references include a number of on-Iine discussion threads (including those

corresponding to reference numbers 243-269) posted on two websites: www.dvxuser.com and

www.hdforindies.com (“the Websites”). Each discussion thread generally consists of a chronological

string of individual posts, made by various authors at different times. The Websites noted above also

contain otherthreads, are believed to be presently operational, and are full-text searchable.

Pursuant to 37 CPR § 1.97(g) and (h), Applicants make no representation that the information is

considered to be material to patentability. Additionally, inclusion on this list is not an admission that any

of the cited documents are prior art in this application. Further, Applicants make no representation

regarding the completeness of this list, or that better art does not exist.
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Commissioner for Patents
United States Patent and Trademark Office

PO. Box 1450
Alexandria, VA 22313-1450

www.uspto.gov

 
 

  
 

om, o 7 2014
KNOBBE MARTENS OLSON & BEAR LLP ’ ‘
2040 MAIN STREET

FOURTEENTH FLOOR

IRVINE CA 92614

OFFICE OF PETITIONS 

Decision Granting Request for
Prioritized Examination

rack I or After RCE

Application No.214/485,612

THE REQUEST FILED September 12, 2014 IS GRANTED.

The above-identified application has met the requirements for prioritized examination

A. E for an original nonprovisional application (Track I).
B. [I for an application undergoing continued examination (RCE).

The above-identified application will undergo prioritized examination. The application will be

accorded special status throughout its entire course of prosecution until one of the following occurs:

A. filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendment to amend the agplication to contain more than four independent

claimsI more than thirty total claims, or a multiple dependent claim;

filing a reguest for continued examination;

filing a notice of appeal;

filing a request for suspension of action;

mailing of a notice of allowance;

mailing of a final Office action;

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries with regard to this decision should be directed to Kimberly lnabinet at 571—272-4618.

/ Kimberly Inabinet/ Paralegal Specialist, Office of Petitions

 
US. Patent and Trademark Office
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Application No. Applicant(s)

 14/485,612 JANNARD ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)

TRUNG DIEP 2664 its“ 
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE g MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1 .704(b).

Status

1)|Zl Responsive to communication(s) filed on 09/12/2014.

|:| A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2a)|:I This action is FINAL. 2b)IZ| This action is non-final.

3)|:| An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the restriction requirement and election have been incorporated into this action.

4)|:| Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Exparte Quay/e, 1935 CD. 11, 453 O.G. 213.

 

Disposition of Claims*

5)|Zl Claim(s) 1-30 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

6)I:I Claim(s) is/are allowed.

7)|:| Claim(s) is/are rejected.

8)I:I Claim(s) is/are objected to.

I are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

 

participating intellectual property office for the corresponding application. For more information, please see

htt :i/wwwusoto. ov/ atents/init events/ h/index.‘s orsend an inquiry to PPI-ifeedback-{cBusgtocov.     

Application Papers

10)I:I The specification is objected to by the Examiner.

11)|Zl The drawing(s) filed on 09/12/2014 is/are: a)|ZI accepted or b)|:| objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

Priority under 35 U.S.C. § 119

12)|:I Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a)I:I All b)I:I Some** c)I:I None of the:

1.I:I Certified copies of the priority documents have been received.

2.I:I Certified copies of the priority documents have been received in Application No.

3.I:I Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) IZI Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
. . Paper No(s)/Mai| Date.

2) E Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) I:I Other'

 
Paper No(s)/Mai| Date . 

US. Patent and Trademark Office
PTOL—326 (Rev. 11-13) Office Action Summary Part of Paper No./Mai| Date 20141107
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Application/Control Number: 14/485,612 Page 2

Art Unit: 2664

1. The present application is being examined under the pre-AIA first to invent

provisions.

DETAILED ACTION

Information Disclosure Statement

2. The information disclosure statement (IDS) submitted on 10/07/2014 is in

compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statement is being considered by the examiner.

Claim Objections

3. Claims 16-19 are objected to because of the following informalities: In the claim

list, independent claim 16, on page 27, line 21, the "at” is missing in this sentence. It

should be read as “converting the light received by the image sensor into mosaiced

image data at a resolution of a_t least 2k and at a frame rate of at least about 23 frames

per second, the mosaiced image data comprising one data value for each of the light

sensitive devices included in the first, second, and third pluralities of light sensitive

devices; Note that the “at” are also missing in dependent claims 17, 18 and 19.

Appropriate correction is required.

Claim Rejections - 35 USC § 103

4. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
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said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

5. Claims 1— 30 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable

over Ishii (US 7,898,575 B2) in view of Newman (US 8,014,597 B1), cited by the

applicant.

As to claim 1, Ishii discloses in figures 125, a video camera (i.e., image pickup

device and image recording apparatus for recording moving image data, see abstract,

Col. 4, line 44 to Col. 6, line 38 and Col. 17, line 24 to Col. 22, line 41),comprising:

a portable (1a) housing having an opening through (102) which light emanating

from outside the portable housing enters the portable housing (i.e., see figure 1, Co/.4,

line 44 to Col. 5, line 49);

a memory device (109a — 109d) supported by the portable housing (La, La, see

Col. 22, lines15-30);

an image sensor (103) comprising first, second, and third pluralities of light

sensitive (RGB) devices arranged with respect to one another in a plane defined by the

image sensor such that the first, second, and third pluralities of light sensitive devices

are intermingled, defining an intermingled pattern (i.e., Bayer arranged sensor, see

figures 1 -2, Col. 5, line 30 to Col. 6, line 3), the first, second, and third pluralities of light

sensitive devices being configured to detect first, second, and third colors, respectively,

the first, second, and third colors being different from each other (i.e., RGB sensor, see

figures 1 -2, Col. 5, line 30 to Col. 6, line 3),

APPLE V. REDCOM Page 224 of 875 Apple EX. 1002



APPLE v. RED.COM Page 225 of 875 Apple Ex. 1002

Application/Control Number: 14/485,612 Page 4

Art Unit: 2664

the image sensor being configured to convert light entering the portable housing

through the opening into mosaiced image data (i.e., performed Bayer interpolation and

color correction) comprising one data value for each of the light sensitive devices

included in the first, second, and third pluralities of light sensitive devices, the image

sensor being configured to output the mosaiced image data at a resolution of at least 2k

and at a frame rate of at least about 23 frames per second (i.e., Bayer arranged sensor

wherein pickup mode is set for image size 4096 X 2160 at a frame rate of 60 fps, see

figures 1 -4, Col. 5, line 30 to Col. 7, line 17); and

electronics having an image processing module (104) and a compression module

( 112a — 112d) implemented therein (i.e., see figure 24, Col. 20, line 59 to Col. 21, line

40), the image processing module (104) connected between the image sensor (103)

and the memory device (109a — 109d), the image processing module configured to

process the mosaiced image data from the image sensor and output processed image

data based on the mosaiced image data from the image sensor, the processed image

data including less than three data values for each of the light sensitive devices

included in the first, second, and third pluralities of light sensitive devices (RGB sensor)

(i.e., Bayer-arranged sensor, see figure 2, Col. 5, line 50 to Col. 6, line3); and

the compression module (112a— 112d) connected between the image sensor

(103) and the memory device (109a — 109d), the compression module configured to

compress the processed image data with a mathematically lossy compression

technique into compressed processed image data such that the compressed processed

image data can be decompressed (113a — 113d) into a substantially visually lossless
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image of at least 2k resolution, wherein the memory device (109a — 109d) receives the

compressed processed image data at a rate of at least about 23 frames per second

(i.e., see 00/22, lines 15-41).

lshii is silent as RAW data and the image demosaiced processing.

However, Newman teaches in figures 1-8, relates to an invention allows for video

images from Bayer-style cameras to be processed in high resolution far more efficiently

than the current state of the art, and the method for effecting RAW Bayer compression

using a camera by itself or an external device that performs the Bayer compression.

The interleaved color components within a Bayer sensor are typically arranged in

2.times.2 pixel squares over the entire image with red and green on the top pair, and

green and blue on the bottom of each 2.times.2 pixel array. This pattern of interleaved

red, green and blue pixels is problematic for compression as a single image because

the spatially-adjacent pixels are much less correlated and therefore less compressible

than a plane of monochrome data. Compression operates most effectively when

adjacent pixels have a high likelihood of being similar, yet in a Bayer image the adjacent

pixels are filtered for different color primaries, so pixel magnitudes will vary greatly.

Attempting direct compression of a Bayer image using common techniques such as

DCT or wavelet compression will either result in little or no reduction of data size, or a

significant amount of image distortion. This invention allows higher compression

without introducing visually-damaging distortion of the image, using existing

compression technologies like DOT and wavelet. Newman further discloses the de-

Bayer filtering (or demosaicing) is the process of interpolating the missing color
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components at every pixel location. As acquired, the Bayer sensor only collects one of

the three color primaries at every pixel site--the two other primaries are predicted via a

range of different algorithms that typically take substantial compute time for high quality

results. In the above 1920.times.1080 encoding example, the compressed video image

produced will be smaller in data size yet higher in visual quality than results from

existing techniques used in today's video cameras (i.e., see Col. 2, line 33 to Col. 6, line

59).

Therefore, it would have been obvious at the time the invention was made to

one of ordinary skill in the art to modify the lshii device by incorporating method as

taught by Newman so as to would have options using method effecting RAW Bayer

compression and performing de-Bayer filtering during a real time review during editing

or post production, thereby enhancing the image quality.

With regard to claim 2, lshii in view of Newman discloses all basic limitations as

discussed in claim 1. lshii and Newman, in combination, further discloses the image

sensor is configured to output the raw mosaiced image data at a resolution of at least 2k

and at a frame rate of at least 23 frames per second, wherein the compressed

processed image data can be decompressed and demosaiced into a visually lossless

image (i.e., compression can be lossless, see Newman, Col. 6, lines 37-44) of at least

2k resolution, and wherein the memory device (109a — 109d) receives the compressed

processed image data at a rate of at least 23 frames per second (i.e. see the

rejection(s) of claim 16 as discussed above).
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With regard to claim 3, lshii in view of Newman discloses all basic limitations as

discussed in claim 1. Ishii and Newman, in combination, further discloses the image

sensor is configured to output the raw mosaiced image data at a resolution of at least

4k, and the compressed processed image data can be decompressed and demosaiced

into a substantially visually lossless image (i.e., compression can be lossless, see

Newman, Col. 6, lines 37-44) of at least 4k resolution (i.e., see Ishii, figure 2, Col. 5,

lines 50 -64 and also see the rejection(s) of claim 16 as discussed above).

With regard to claim 4, lshii in view of Newman discloses all basic limitations as

discussed in claim 1. Ishii and Newman, in combination, further discloses the image

sensor is configured to output the raw mosaiced image data at a resolution of at least 4k

and at a frame rate of at least 23 frames per second, wherein the compressed

processed image data can be decompressed and demosaiced into a visually lossless

image of at least 4k resolution, and wherein the memory device(i.e., recording units

109a — 109d) receives the compressed processed image data at a rate of at least 23

frames per second (i.e., see Ishii, figure 2, Col. 5, lines 50 -64 and also see the

rejection(s) of claim 16 as discussed above).

With regard to claim 5, lshii in view of Newman discloses all basic limitations as

discussed in claim 1. lshii further discloses the one data value for each of the first

plurality of light sensitive devices is representative of light of only the first color, the one

data value for each of the second plurality of light sensitive devices is representative of
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light of only the second color, and the one data value for each of the third plurality of

light sensitive devices is representative of only the third color (i.e., Bayer-arranged RGB

sensor), and wherein the processed image data does not include separate data values

for the first, second, and third colors for each of the light sensitive devices (i.e., see

figure 2, Col. 5, line 45 to Col. 6, line 3).

With regard to claim 6, lshii in view of Newman discloses all basic limitations as

discussed in claim 1. lshii further discloses the memory device is disposed within the

portable housing (i.e., see figure 24, 00/21, line 35 to Col. 22, line 30).

With regard to claim 7, lshii in view of Newman discloses all basic limitations as

discussed in claim 1. lshii further discloses the memory device is supported on the

outside of the portable housing (i.e., external memory device inherent/y included, see

figure 25).

With regard to claim 8, lshii in view of Newman discloses all basic limitations as

discussed in claim 1. lshii further discloses a playback module (i.e., display unit 115)

configured to receive the compressed processed image data from the memory device,

and decompress and demosaic the compressed processed image data into demosaiced

image data that includes three data values for each of the light sensitive devices

included in the first, second, and third pluralities of light sensitive devices (i.e., see

figure 24, Col. 21, linesf5-53).
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With regard to claim 9, lshii in view of Newman discloses all basic limitations as

discussed in claim 1, except the compression module comprises a compression chip.

However, an ordinary skilled in the art would have obviously known this design by

packing the compression units into an integrated circuit (IC) for saving space in the

camera, thereby enabling the image pickup device being much more compact.

With regard to claim 10, lshii in view of Newman discloses all basic limitations as

discussed in claim 1. Newman further the compression technique is a wavelet

compression technique (i.e., see Col. 6, lines 37-50).

With regard to claim 11, lshii in view of Newman discloses all basic limitations as

discussed in claim 1. lshii further discloses the image processing module is configured

to process the raw mosaiced image data at least in part by applying a pre-emphasis

function (i.e., predetermined image process) to the raw mosaiced image data, wherein

the pre-emphasis function is configured to increase data values of the mosaiced image

data corresponding to relatively dark image regions and to decrease data values of the

mosaiced image data corresponding to relatively bright image regions (i.e., see Col. 5,

lines 30-49).

With regard to claim 12, lshii in view of Newman discloses all basic limitations as

discussed in claim 1. lshii and Newman, in combination, further discloses the image
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sensor is configured to output the raw mosaiced image data at a resolution falling within

a range between and inclusive of 2k and 4.5k and at a frame rate falling within a range

between and inclusive of 23 and 120 frames per second, wherein the compression

module is configured to compress the processed image data with a mathematically

lossy compression technique into compressed processed image data such that the

compressed processed image data can be decompressed and demosaiced into a

substantially visually lossless image having a resolution falling within a range between

and inclusive of 2k and 4.5k resolution, and wherein the memory device receives the

compressed processed image data at a rate falling within a range between and

inclusive of 23 frames per second and 120 frames per second (i.e., see figure 2, Col. 5,

line 50 to Col. 7, line 17).

With regard to claim 13, lshii in view of Newman discloses all basic limitations as

discussed in claim 1. lshii and Newman, in combination, further discloses the image

sensor is configured to output the raw mosaiced image data at a resolution that is one

of 2k, 4k, and 4.5k and at a frame rate falling within a range between and inclusive of 23

and 120 frames per second, wherein the compression module is configured to

compress the processed image data with a mathematically lossy compression

technique into compressed processed image data such that the compressed processed

image data can be decompressed and demosaiced into a substantially visually lossless

image having a resolution that is one of 2k, 4k, and 4.5k, and wherein the memory

device receives the compressed processed image data at a rate falling within a range
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between and inclusive of 23 frames per second and 120 frames per second (i.e., see

figure 2, Col. 5, line 50 to Col. 7, line 17).

With regard to claim 14, lshii in view of Newman discloses all basic limitations as

discussed in claim 1, except the memory device is sufficiently large to store image data

from the compression module corresponding to at least about 30 minutes of video at 12

mega pixel resolution, 12-bit color resolution, and at 60 frames per second However, an

ordinary skilled in the art would have obviously known that an external recording device,

directly connectable to the image pickup device, would be used to store image data

from the compression module corresponding to at least about 30 minutes of video at 12

mega pixel resolution, 12-bit color resolution, and at 60 frames per second, thereby

allowing the operator continuously records the desired scene without interruption.

With regard to claim 15, lshii in view of Newman discloses all basic limitations as

discussed in claim 1. lshii further discloses the image sensor is a CMOS sensor (i.e.,

CMOS sensor, Bayer arranged, see figure 2, Col.5, lines 50-67).

As to claim 16, Ishii discloses in figures 1-24, a method of recording motion video

with a camera (i.e., image pickup device and image recording apparatus for recording

moving image data, see abstract, Col. 4, line 44 to Col. 6, line 38 and Col. 17, line 24 to

Col. 22, line 41), the method comprising:
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receiving light with an image sensor (103) of a camera (i.e., image pickup

device), the image sensor comprising first, second, and third pluralities of light sensitive

devices arranged with respect to one another in a plane defined by the image sensor

such that the first, second, and third pluralities of light sensitive devices are

intermingled, defining an intermingled pattern, the first, second, and third pluralities of

light sensitive devices being configured to detect first, second, and third colors,

respectively, the first, second, and third colors being different from each other (RGB

sensor) (i.e., Bayer-arranged sensor, see figure 2, Col. 5, line 50 to Col. 6, lineB);

converting the light received by the image sensor (104) into mosaiced image

data (i.e., performing Bayer interpolation and color correction) at a resolution of at least

2k and at a frame rate of at least about 23 frames per second, the mosaiced image data

comprising one data value for each of the light sensitive devices included in the first,

second, and third pluralities of light sensitive devices (i.e., 4K image pickup mode at 60

fps, see figures 2-4, Co/.5, line 50 to Col. 7, line 17);

with electronics of the camera, processing (104) the mosaiced image data from

the image sensor (103) and outputting processed image data based on the mosaiced

image data from the image sensor (i.e., interpolation and color correction); the

processed image data including less than three data values for each of the light

sensitive devices (RGB photodiodes) included in the first, second, and third pluralities of

light sensitive devices (i.e., Bayer-arranged sensor, see figure 2, Col. 5, line 50 to Col.

6, lineB);
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with electronics of the camera, compressing (112a — 112d) the processed image

data with a mathematically lossy compression technique into compressed processed

image data such that the compressed processed image data can be decompressed

(113a — 113d) into a substantially visually lossless image of at least 2k resolution; and

recording (109a - 109d) the compressed processed image data onto a memory device

of the camera at a rate of at least about 23 frames per second (i.e., see 00/22, lines

15-41).

lshii is silent as the image demosaiced processing.

However, Newman teaches in figures 1-8, relates to an invention allows for video

images from Bayer-style cameras to be processed in high resolution far more efficiently

than the current state of the art. The interleaved color components within a Bayer

sensor are typically arranged in 2.times.2 pixel squares over the entire image with red

and green on the top pair, and green and blue on the bottom of each 2.times.2 pixel

array. This pattern of interleaved red, green and blue pixels is problematic for

compression as a single image because the spatially-adjacent pixels are much less

correlated and therefore less compressible than a plane of monochrome data.

Compression operates most effectively when adjacent pixels have a high likelihood of

being similar, yet in a Bayer image the adjacent pixels are filtered for different color

primaries, so pixel magnitudes will vary greatly. Attempting direct compression of a

Bayer image using common techniques such as DCT or wavelet compression will either

result in little or no reduction of data size, or a significant amount of image distortion.

This invention allows higher compression without introducing visually-damaging
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distortion of the image, using existing compression technologies like DOT and wavelet.

Newman further discloses the de-Bayer filtering (or demosaicing) is the process of

interpolating the missing color components at every pixel location. As acquired, the

Bayer sensor only collects one of the three color primaries at every pixel site--the two

other primaries are predicted via a range of different algorithms that typically take

substantial compute time for high quality results. In the above 1920.times.1080

encoding example, the compressed video image produced will be smaller in data size

yet higher in visual quality than results from existing techniques used in today's video

cameras (i.e., see Col. 4, lineS to Col. 6, line 59).

Therefore, it would have been obvious at the time the invention was made to

one of ordinary skill in the art to modify the lshii device by incorporating method as

taught by Newman so as to would have options for performing the de-Bayer filtering

during a real time review during editing or post production, thereby enhancing the image

quality.

With regard to claim 17, lshii in view of Newman discloses all basic limitations as

discussed in claim 16. lshii and Newman, in combination, further discloses converting

the light received by the image sensor into mosaiced image data at a resolution of at

least 2k and at a frame rate of at least 23 frames per second, wherein the compressed

processed image data can be decompressed and demosaiced into a visually lossless

(i.e., compression can be lossless, see Newman, Col. 6, lines 37-44) image of at least

2k resolution, and wherein said recording comprises recording the compressed
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processed image data onto a memory device (109a — 109d) of the camera at a rate of

at least 23 frames per second (i.e. see the rejection(s) of claim 16 as discussed above).

With regard to claim 18, lshii in view of Newman discloses all basic limitations as

discussed in claim 16. lshii and Newman, in combination, further discloses converting

the light received by the image sensor into mosaiced image data at a resolution of at

least 4k, and the compressed processed image data can be decompressed and

demosaiced into a substantially visually lossless image (i.e., compression can be

lossless, see Newman, Col. 6, lines 37-44) of at least 4k resolution (i.e., see lshii, figure

2, Col. 5, lines 50 -64 and also see the rejection(s) of claim 16 as discussed above).

With regard to claim 19, lshii in view of Newman discloses all basic limitations as

discussed in claim 16. lshii and Newman, in combination, further discloses converting

the light received by the image sensor into mosaiced image data at a resolution of at

least 4k and at a frame rate of at least 23 frames per second, wherein the compressed

processed image data can be decompressed and demosaiced into a visually lossless

image of at least 4k resolution, and wherein said recording comprises recording the

compressed processed image data onto a memory device (i.e., recording units 109a —

109d) of the camera at a rate of at least 23 frames per second (i.e., see lshii, figure 2,

Col. 5, lines 50 -64 and also see the rejection(s) of claim 16 as discussed above).
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With regard to claim 20, lshii in view of Newman discloses all basic limitations as

discussed in claim 16. lshii further discloses the one data value for each of the first

plurality of light sensitive devices is representative of light of only the first color, the one

data value for each of the second plurality of light sensitive devices is representative of

light of only the second color, and the one data value for each of the third plurality of

light sensitive devices is representative of only the third color (i.e., Bayer-arranged RGB

sensor), and wherein the processed image data (i.e., interpolated data) does not include

separate data values for the first, second, and third colors for each of the light sensitive

devices (i.e., see figure 2, Col. 5, line 45 to Col. 6, line 3).

With regard to claim 21, lshii in view of Newman discloses all basic limitations as

discussed in claim 16. lshii further discloses recording the compressed processed

image data onto a memory device disposed within a portable housing of the camera

(i.e., see Col. 22, lines 15 - 41).

With regard to claim 22, lshii in view of Newman discloses all basic limitations as

discussed in claim 16. lshii further discloses recording the compressed processed

image data onto a memory device supported on the outside of a portable housing of the

camera (i.e., external memory device inherent/y included, see figure 25).

With regard to claim 23, lshii in view of Newman discloses all basic limitations as

discussed in claim 16. lshii further discloses receiving (i.e., display unit 115) the
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compressed processed image data from the memory device with a playback module

implemented in the electronics of the camera; and decompressing and demosaicing the

compressed processed image data into demosaiced image data that includes three

data values for each of the light sensitive devices included in the first, second, and third

pluralities of light sensitive devices (i.e., see figure 24, Col. 21, lines15-53).

With regard to claim 24, lshii in view of Newman discloses all basic limitations as

discussed in claim 16, except the electronics comprise a compression chip and said

compressing is done using the compression chip. However, an ordinary skilled in the

art would have obviously known this design by packing the compression units into an

integrated circuit (IC) for saving space in the camera, thereby enabling the image pickup

device being much more compact.

With regard to claim 25, lshii in view of Newman discloses all basic limitations as

discussed in claim 16. Newman further discloses the mosaiced image data is raw

mosaiced image data (i.e., see Col. 2, lines 43-51 and Col. 6, Lines 25-59).

With regard to claim 26, lshii in view of Newman discloses all basic limitations as

discussed in claim 16. Newman further discloses the compression technique is a

wavelet compression technique (i.e., see Col. 6, lines 37-50).
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With regard to claim 27, lshii in view of Newman discloses all basic limitations as

discussed in claim 16. lshii further discloses processing the image data comprises

processing the mosaiced image data at least in part by applying a pre-emphasis

function to the mosaiced image data (i.e., predetermined image process), wherein the

application of the pre-emphasis function increases data values of the mosaiced image

data corresponding to relatively dark image regions and decreases data values of the

mosaiced image data corresponding to relatively bright image regions (i.e., see Col. 5,

lines 30-49).

With regard to claim 28, lshii in view of Newman discloses all basic limitations as

discussed in claim 16. Ishii and Newman, in combination, further discloses converting

the light received by the image sensor into mosaiced image data at a resolution falling

within a range between and inclusive of 2k and 4.5K and at a frame rate falling within a

range between and inclusive of 23 and 120 frames per second, wherein said

compressing comprises compressing the processed image data with a mathematically

lossy compression technique into compressed processed image data such that the

compressed processed image data can be decompressed and demosaiced into a

substantially visually lossless image having a resolution falling within a range between

and inclusive of 2k and 4.5k resolution, and said recording comprises recording the

compressed processed image data at a rate falling within a range between and

inclusive of 23 frames per second and 120 frames per second (i.e., see figure 2, Col. 5,

line 50 to Col. 7, line 17).
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With regard to claim 29, lshii in view of Newman discloses all basic limitations as

discussed in claim 16. Ishii and Newman, in combination, further discloses converting

the light received by the image sensor into mosaiced image data at a resolution that is

one of 2k, 4k, and 4.5K and at a frame rate falling within a range between and inclusive

of 23 and 120 frames per second, wherein said compressing comprises compressing

the processed image data with a mathematically lossy compression technique into

compressed processed image data such that the compressed processed image data

can be decompressed and demosaiced into a substantially visually lossless image

having a resolution that is one of 2k, 4k, and 4.5k, and said recording comprises

recording the compressed processed image data at a rate falling within a range

between and inclusive of 23 frames per second and 120 frames per second (i.e., see

figure 2, Col. 5, line 50 to Col. 7, line 17).

With regard to claim 30, lshii in view of Newman discloses all basic limitations as

discussed in claim 16, except the memory device is sufficiently large to store image

data from the compression module corresponding to at least about 30 minutes of video

at 12 mega pixel resolution, 12-bit color resolution, and at 60 frames per second.

However, an ordinary skilled in the art would have obviously known that an external

recording device, directly connectable to the image pickup device, would be used to

store image data from the compression module corresponding to at least about 30

minutes of video at 12 mega pixel resolution, 12-bit color resolution, and at 60 frames
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per second, thereby allowing the operator continuously recording the desired scene

without interruption.

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to TRUNG DIEP whose telephone number is (571)270-

5088. The examiner can normally be reached on Mon.,- Thur., 8:00 am,-5:OO pm. EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Lin Ye can be reached on (571) 272-7372. The fax phone number for the

organization where this application or proceeding is assigned is 571 -273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http:l/pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272—1000.

lTRUNG DIEP/

Primary Examiner, Art Unit 2664
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USOCR;

FPRS; EPO;
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DERWENT;
\ n. ....\ ................\ n.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.nn.n......................~ ...n........................: .n......................: ....................~ .n.......................:

g"348"/$.cc|s. and so gusPGPUB; g2014/11/08§
gUSPAT; 21:36

gUSOCR; g
gFPRS; EPO;
gJPO; 5

gDERWENT;
gIBM_TDB

gusPGPUB;
gUSPAT;

USOCR;

gFPRS; EPO;
gJPO;
gDERWENT;

    

 
 

 
 

 

  
 
  
  
 

 
 

  
  
 

 
 

 

gS10 and (mosaic$3 or interpolat$3 adj
imag$3)

 

 
 
 

g2o14/11/08g
g21:38 g

 
gusPGPUB;
gUSPAT;
gUSOCR;
gFPRS; EPO;

gJPO;
DERWENT;

g2o14/11/08g
g21:36

gS11 and (2K or 4K adj camera)  

 
 
 

\ ..........é ...............é ...........................................................................................¢, .............................: .........................: ...................a ..........................:

gs12 AND ( (GO8B13/19828 OR gLJsPGPUB; g2014/11/08g
H04N9/43 OR GosT7/2oos OR USPAT; g21 :59 g

gHo4N9/o45 OR H04N2209/046 OR gUSOCR;
Hg04N5/23235 OR H04N13/0257 OR gFPRS; EPO;

geosT3/4o15 OR GOGT9/007 OR gJPO; g
gI-IO4N19/00315 OR Ho4N19/oo783 OR gDERWENT;

gH04N19/00903 OR H04N1/648 OR gIBM_TDB

gHo4N5/225 OR H04N7/0127).CPC. ) g

((348/222.1) or (348/2281) or

(348/273-280)).cc|s.
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gUSPAT;
gUSOCR;
gFPRS; EPO;
gJPO;
gDERWENT;

 g2014/11/08g
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\ \“ “Rx \uuuuuuuo uKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKuuuuuuuuuuuo uKKKu“uuuuuuuuuua u“uuuuuuuuuua \“uuuuuuum Ku\“uuuuuuuuuua

g382/166-1 67.Ccls. gUSPGPUB; g2o14/11/08g
USPAT; g22:02
USOCR; 3

gFPRS; EPO;
JPO; ‘

DERWENT;

   

  
 
 

\ ..........é ...............é ...........................................................................................¢ .............................: .........................: ...................a ..........................:

s14 or s15 gusPGPUB; g2o14/11/08g
g USPAT; 22:02

gUSOCR; g
gFPRS; EPO;
gJPO; 5

gDERWENT;
gIBM_TDB

gusPGPUB;
gUSPAT;

USOCR;

gFPRs; EPO;
gJPO; :

 
 

  
  
 

 
 

 

g2o14/11/08g
g22:o2 g

gS16and89  
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DERWENT;  
 

 
  
  

 
  
  
 

 
 
 
 
 
 
 

 
  
  
  
  
  

 

 

  gusPGPUB;
gUSPAT;

gUSOCR;
gFPRS; EPO;
UPC; 5
gDERWENT;

s17 and (2K or 4K adj camera) g2o14/1 1/osg
g22:o2

 
 

\ ..........¢ ...............Q ...........................................................................................a .............................: .........................: ...................a ..........................:

gs18 AND ( (GOBB13/19628 OR gusPGPUB; g2o14/11/oeg
HO4N9/43 OR GosT7/2oos OR USPAT; g22:o2

gHO4N9/O45 OR HO4N2209/O46 OR gUSOCR; g
Hgo4N5/23235 OR HO4N13/0257 OR gFPRS; EPO;

gsosTs/4o15 OR G06T9/OO7 OR gJPO; 3
gHO4N19/00315 OR HO4N19/OO763 OR

Hgo4N19/oooos OR HO4N1/648 OR

gHo4N5/225 OR HO4N7/O127).CPC. )1 11111111111111111 aa11aaa11aaa11aaa11aaa11aaa11aaa11aaa11aaa11aaa11aaa11aaa11aaa11aaa11aaaaaaaaaaaaaaaaaaaaaaaa, a11aaaaaaaaaaaaaaaaaaaaaaaaaa. aaaaaaaaaaaaaaaaaaaaaaaaa. aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

g"8477173".pn. gusPGPUB; g2o14/11/oeg
USPAT; 22:03

USOCR; g
FPRS; EPO;

JPO;

DERWENT;

|BM_TDB
..................................................................................................................................................................................................................................

g"8014597".pn. gusPGPUB; g2o14/11/oeg
g USPAT; g22:04

USOCR;

FPRS; EPO;

JPO; 5
DERWENT;

  
 
 
 
 
 

  
 
 
 
 
 
 
 

 

DERWENT;

|BM_TDB

 
   

 

 
  
  
  
  
  
 

  

 
    

\ aaa aaao aaaaaaaaaaaaaaao aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaao aaaaaaaaaaaaaaaaaaaaaaaaaaaaa: aaaaaaaaaaaaaaaaaaaaaaaa: aaaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaaaaaaaaaa:

g"61 98505".pn. gus PGPUB; g2014/1 “09$

g gUSPAT; g11r13
USOCR; g
FPRS; EPO;

JPO; 5
DERWENT;

|BM_TDB1 11111111111111111 aaaa11aaa11aaa11aaa11aaa11aaa11aaa11aaa11aaa11aaa11aaa11aaa11aaa11aaaaaaaaaaaaaaaaaaaaaaaaaa: a11aaaaaaaaaaaaaaaaaaaaaaaaaa. aaaaaaaaaaaaaaaaaaaaaaaaa. aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

g"7898575".pn. us PGPUB; g2o14/1 1/09g
gUSPAT; g11:19 a

USOCR; g
FPRS; EPO;

   
  
  

 
  
  

 

 

 
 

 
 
  
 
 
   

 
  

..................................................................................................................................................

g"7898575".pn. and (interpolat$3 or g2o14/11/oog
gdemosaic$3) 11:20  
 

 
  
 

 
  
  

 
  

  
 

  

  JPO;
DERWENT;

\ ..........¢ ...............Q ...........................................................................................a .............................: .........................: ...................a ..........................:

gS22 and (interpolat$3 or demosaic$3) USPGPUB; g2o14/11/oog
5 gUSPAT; 11:22 5

gUSOCR; g
gFPRS; EPO;

gJPO; 5
DERWENT;

gIBM_TDB« « xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x: xxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘ xx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘ \\<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.aaaaaaaaaaaaaaaaaaaaaaaaaaaa

g822 and (interpolat$3 or mosaic$3) US-PGPUB; 52014/11/095
g gUSPAT; g11:23 5
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gFPRs; EPO;

  
  

 
  

  
  
  
  

 

 

 

  

 
 

 
  

 
 

   
 

““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““

g((348/224) or 382/232) or
(sea/224)) .ccls.

  

  
 
  
  

 

g2o14/11/09g
g13:06

JPO;
DERWENT;
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USOCR;
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gUS-PGPUB; g2014/11/09g
gUSPAT; g13:06

USOCR; g
FPRS; EPO;

JPO;
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|BM_TDB

gUS-PGPUB;
gUSPAT;
gUSOCR;
gFPRs; EPO;
gJPO; 5
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g2o14/11/09§
g13:06 5

\ KKK KKKo KKKKKKKKKKKKKKKo KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK. KKKKKKKKKKKKKKKKKKKKKKKKKKKKK: KKKKKKKKKKKKKKKKKKKKKKKK: KKKKKKKKKKKKKKKKKKK. KKKKKKKKKKKKKKKKKKKKKKKKKK:

(video or motio$3 or mov$3 near2 US—PGPUB; g2o14/11/09g
gimag$3) and (compress$3 raw adj data)g USPAT; g13:07 5
gand (movie or cinema adj camera) USOCR; g
‘ FPRS; EPO;

gJPO; 5
DERWENT;
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gs35g657 gsas and s34 gusPGPUB; gOR EON E2014/11/09g
gUSPAT; g13:o7

gusoca;
gFPRs; EPO;
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EDERWENT;

 

 gusPGPUB;
EUSPAT;
gUsoca;
EFPRS; EPO;

EJPO; 5
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g 13:08

 

  
  
  
  
  

 

  

    

 

 
 

 

 
  
  

 
  
  
 

 
 

 

E"80‘|4597".pn. E2014/‘I‘I/09E
17:28
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g2014/11/09E
E17:28 s

gUS-PGPU

gUSPAT;
EUSOCR;
EFPRS; EPO;
gJPO; 5

gDERWENT;
gIBM_TDB
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gUSOCR;
EFPRS; EPO;
EJPO;
EDERWENT;

 

 
  

  
  
  

 

  

 
 

 E838 and (decompress$3 or
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 g2014/11/osgE838 and (RAW or raw adj data) .
g E18213

 

 
 

 

\ KKK KKKo KKKKKKKKKKKKKKKo KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK. KKKKKKKKKKKKKKKKKKKKKKKKKKKKK: KKKKKKKKKKKKKKKKKKKKKKKK: KKKKKKKKKKKKKKKKKKK. KKKKKKKKKKKKKKKKKKKKKKKKKK:

§"7898575".pn. and (RAW or raw adj US-PGPUB; E2014/11/09§
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EJPO; :
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g18:28demosaic$3)
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Docket No.: REDCOM.007C4 Customer No. 20995

INFORMATION DISCLOSURE STATEMENT

Inventor James H. Jannard

App. No. 14/485612

Filed September 12, 2014 11/10/2014

For VIDEO CAMERA mung Diep/

Examiner Unknown

Alt Unit 2661

Conf. No. 1068

 
 

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

References and Listing

Submitted herewith in the above-identified application is an Information Disclosure Statement

listing references for consideration. Listed foreign and non-patent literature references corresponding to

reference numbers 169-189 and 192-299 are of record in US. patent application No. 13/464803, filed

May 4, 2012, which is relied upon for an earlier filing date under 35 USC 120. Copies of the references

are not submitted pursuant to 37 CFR 1.98(d).

references upon request.

However, Applicant would be happy to provide

For certain cited non-English patent and/or non-patent references, machine translations of the

references (and/or Abstracts) are included, and inclusion is indicated in the last column. Applicant makes

no representation as to the accuracy of the English machine translations. If the Examiner would like

additional information regarding these references or if anything is unclear, the Examiner is invited to

request such information, and Applicant will attempt to comply with any such request.

Applicant wishes to draw the Examiner's attention to the following applications owned by of the

present application's assignee: 

 

 

 

 

 

      
Docket No. Serial No. Esmctétion No_ Title Filed

REDCOM.007A 12/101 ,882 8,174,560 VIDEO CAMERA 04/11/2008

REDCOM.007C1 13/464,803 2012/0294582 VIDEO CAMERA 05/04/2012

REDCOM.007C2 13/566,868 8,358,357 VIDEO CAMERA 08/03/2012

REDCOM.007C3 14/485,611 N/A VIDEO CAMERA 09/12/2014

REDCOM.007CP1 12/422,507 8,237,830 VIDEO CAMERA 04/13/2009

REDCOM.007CP1C1 12/834,854 7,830,967 VIDEO CAMERA 07/12/2010
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Application No.: 14/485612

 

 

 

Filing Date: September 12, 2014

. Patent/ . .

Docket No. Serral No. Publication No. Trtle Frled

REDCOM.007CP1C2 13/566,924 2013/0113951 VIDEO CAMERA 08/03/2012

REDCOM.007P1C3 14/488,030 N/A VIDEO CAMERA 09/16/2014  REDCOM.007X1

(reexamination 0f 90/012,550 8,174,560 C1 VIDEO CAMERA 09/13/2012

REDCOM.007A)

     
 

Applicant notes that cited references, office actions, responses and notices of allowance

currently exist or will exist for the above-referenced matters. Applicant also understands that the

Examiner has access to sophisticated online Patent Office computing systems that provide ready access

to the full file histories of these matters including, for example, specifications, drawings, pending claims,

cited art, office actions, responses, declarations, and notices of allowance. Rather than submit copies

these file histories, Applicant respectfully requests that the Examiner continue to review these file

histories online for past, current, and future information about these matters. Also, if the Examiner

cannot readily access these file histories, the Applicant would be pleased to provide any portion of any of

the file histories at any time upon specific Examiner request.

The present application relies on co-owned US. Patent Application Serial No. 12/101,882 for an

earlier filing date under 35 USC 120. US. Patent No. 8,174,560 issued from the ‘882 application, and

US. Patent No. 8,358,357 relies on the ‘882 application for an earlier filing date under 35 U.S.C. § 120.

Out of an abundance of caution, Applicant wishes to make the Examiner aware that the ‘560 patent and

the ‘357 patent were involved in the following proceeding, which was subsequently dismissed and is no

longer pending: RED.COM, INC., Inc. v. Sony Corporation of America and Sony Electronics, Inc., US.

District Court forthe Southern District of California, Case No.: 3:13-cv-00334-DMS-BGS. The complaint

is being submitted herewith, corresponding to reference number 241.

In addition, the listed references include a number of on-Iine discussion threads (including those

corresponding to reference numbers 243-269) posted on two websites: www.dvxuser.com and

www.hdforindies.com (“the Websites”). Each discussion thread generally consists of a chronological

string of individual posts, made by various authors at different times. The Websites noted above also

contain otherthreads, are believed to be presently operational, and are full-text searchable.

Pursuant to 37 CPR § 1.97(g) and (h), Applicants make no representation that the information is

considered to be material to patentability. Additionally, inclusion on this list is not an admission that any

of the cited documents are prior art in this application. Further, Applicants make no representation

regarding the completeness of this list, or that better art does not exist.
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Application No.: 14/485612

Filing Date: September 12, 2014

Timing of Disclosure

This Information Disclosure Statement is being filed within three months of the filing date or date

of national phase entry, with an RCE or before receipt of a First Office Action after an RCE, and no fee is

required.

The Commissioner is hereby authorized to charge any additional fees which may be required, or

credit any overpayment, to Account No. 11-1410.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: October 7 2014 By: /Sean Ambrosius/
Sean Ambrosius

Registration No. 65,290

Attorney of Record
Customer No. 20995

(949) 760-0404

 

1 8876909
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMNIERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria, Virginia 22313-1450
www.mspto.gov

 
BIB DATA SHEET

CONFIRMATION NO. 1068

SERIAL NUMBER FILINgAgl'rE 371(6) GROUP ART UNIT ATTORNEg DOCKET
14/485,612 09/12/2014 REDCOM.007C4

RULE

APPLICANTS

RED.COM, INC., Irvine, CA, Assignee (with 37 CFR1.172 Interest);

INVENTORS

James H. Jannard, Las Vegas, NV;
Thomas Graeme Nattress, Acton, CANADA;

** CONTINUING DATA *************************

This application is a CON of 13/464,803 05/04/2012 PAT 8872933
which is a CON of 12/101 ,882 04/11/2008 PAT 8174560
which claims benefit of 60/911,196 04/11/2007

and claims benefit of 61/017,406 12/28/2007

** FOREIGN APPLICATIONS *************************

** |F REQUIRED, FOREIGN FILING LICENSE GRANTED **
09/18/2014

ForeignPriorincIaimed 3YesBNo STATE OR SHEETS TOTAL INDEPENDENT

35 USC 119(a-d) conditions met :I Yes BNO D Met after COUNTRY DRAWINGS CLAIMS CLAIMSAllowance
Verified and /TRUNG T DIEP/

Acknowledged Examiner's Signature Initials NV 1 8 30 2

ADDRESS

KNOBBE MARTENS OLSON & BEAR LLP

2040 MAIN STREET

FOURTEENTH FLOOR

IRVINE, CA 92614
UNITED STATES

 

VIDEO CAMERA

FILING FEE FEES: Authority has been given in Paper
RECEIVED No— to charge/credit DEPOSIT ACCOUNT

for following:  
 

BIB (Rev. 05/07).
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Index Of Claims 14485612 JANNARD ET AL.

Examiner Art Unit

TRUNG DIEP 2664

Rejected I Cancelled n Non-Elected n Appeal
a Allowed a Restricted _ a Objected
I] Claims renumbered in the same order as presented by applicant I] T.D. I] R.1.47

CLAIM DATE

 
El 0 'U>

Final __________
__________
__________
__________
__________
__________
n—————————
__________
n—————————
n—————————
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__________

12 _________
13 ________
I;
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PTO/SB/08 Equivalent
 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

Application No. 14/485612 

Filing Date Septeember 12, 2014 

First Named Inventor James H. Jannard 

 

    Art Unit 266:1 2 6 6 4

(Multiple sheets used when necessary) Examiner 8mm T . Diep

SHEET 1 OF 14 Attorney Docket No. REDCOM.007C4 
 

U.S. PATENT DOCUMENTS 
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1 3,972,010 07—27—1976 Dolby

2 4,200,889 04—19—1980 Strobele

3 4,316,213 02—16—1982 Wharton et al.

4 4,450,487 05—22—1984 Koide

5 4,561,012 12—24—1985 Acampora

6 5,016,107 05—14—1991 Sasson et al.

7 5,040,063 08—13—1991 Citta et al.

8 5,049,983 09—17—1991 Matsumoto et al.

9 5,249,053 09—28—1993 Jain

10 5,255,083 10—19—1993 Capitant et al.

11 5,303,062 04—12—1994 Kawarai

12 5,343,243 08—30—1994 Maeda

13 5,442,718 08—15—1995 Kobayashi et al.

14 5,526,047 06—11—1996 Sawanobori

15 5,535,246 07—09—1996 Beech

16 5,537,157 07—16—1996 Washino et al.

17 5,563,655 10—08—1996 Lathrop

18 5,592,224 01—07—1997 Shim

19 5,592,237 01—07—1997 Greenway

20 5,818,524 10—06—1998 Juen

21 5,875,122 02—23—1999 Acharya

22 5,949,468 09—07—1999 Asahina et al.

23 5,991,515 11—23—1999 Fall et al.

24 5,999,220 12—07—1999 Washino

25 6,009,201 12—28—1999 Acharya

26 6,124,811 09—26—2000 Acharya et al.

27 6,154,493 11—28—2000 Acharya et al.

28 6,192,086 02—20—2001 Darr

29 6,198,505 03—06—2001 Turner et al.
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30 6,262,763 07—17-2001 Totsuka

31 6,269,217 07—31-2001 Rodriguez

32 6,275,263 08—14-2001 Hu

33 6,285,794 09—04—2001 Georgiev et al.

34 6,314,206 11—06—2001 Sato

35 6,466,699 10—15—2002 Schwartz et al.

36 6,567,988 05—20-2003 Okawa

37 6,597,860 07—22-2003 Song et al.

38 6,697,106 02—24—2004 Saito

39 6,778,709 08—17—2004 Taubman

40 6,798,901 09—28—2004 Acharya et al.

41 6,825,876 11—30—2004 Easwar et al.

42 6,859,226 02—22-2005 Kawamura et al.

43 6,867,717 03—15-2005 Ion

44 6,937,276 08—30-2005 Chung

45 6,944,349 09—13-2005 Onno et al.

46 6,958,774 10—25—2005 Kuroiwa

47 6,983,074 01—03—2006 Clauson et al.

48 6,989,773 01—24—2006 Wee et al.

49 6,990,240 01—24—2006 Hagiwara

50 6,995,793 02—07—2006 Albadawi et al.

51 6,995,794 02—07—2006 Hsu et al.

52 7,038,719 05—02—2006 Hirai

53 7,050,642 05—23—2006 Graffagnino

54 7,092,016 08—15—2006 Morton et al.

55 7,095,899 08—22—2006 Malvar

56 7,110,605 09—19—2006 Marcellin et al.

57 7,113,645 09—26—2006 Sano et al.

58 7,126,634 10-24—2006 Kato
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59 7,127,116 10—24—2006 Goldstein et al.

60 7,155,066 12—26—2006 Baharav

61 7,174,045 02—06—2007 Yokonuma

62 7,212,313 05—01—2007 Hoel

63 7,253,836 08—07—2007 Suzuki et al.

64 7,312,821 12—25—2007 Voss

65 7,313,286 12—25—2007 Schwartz et al.

66 7,324,141 01—29—2008 Kubo et al.

67 7,343,043 03—11—2008 Yokonuma

68 7,349,579 03—25—2008 Kadowaki et al.

69 7,365,658 04—29—2008 Todorov et al.

70 7,369,161 05—06—2008 Easwar et al.

71 7,376,183 05—20—2008 Weigand et al.

72 7,385,647 06—10—2008 Park

73 7,388,992 06—17—2008 Atsumi et al.

74 7,394,485 07—01—2008 Kim

75 7,477,781 01-13-2009 Tanbakuchi

76 7,483,909 01-27-2009 Sena et al.

77 7,512,283 03-31-2009 Brower

78 7,526,134 04-28-2009 Matsubara

79 7,577,689 08—18—2009 Masinter et al.

80 7,590,301 09-15-2009 Wu

81 7,609,300 10—27—2009 Wu

82 7,778,473 08-17-2010 Kodama

83 7,796,186 09-14-2010 Oshima

7,830,967
84 (and entire prosecution history) 11—09—2010 Jannard et al.

(REDCOM.007CP1C1)

85 7,868,879 01-11-2011 Rizko

86 7,898,575 03-01-2011 Ishii
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87 7,907,791 03—15—2011 Kinrot

88 7,936,919 05—03—2011 Kameyama

89 8,014,597 09—06—2011 Newman

8,174,560 C1
90 (and entire prosecution history) 05-16-2014 Jannard et al.

(REDCOM.007A)
8,237,830

91 (and entire prosecution history) 08-07-2012 Jannard et al.

(REDCOM.007CP1)
8,358,357

92 (and entire prosecution history) 01-22-2013 Jannard et al.

(REDCOM.007C2)

93 RE 37,342 08—02—2001 Washino et al.

94 RE 38,079 04—15—2003 Washino et al.

95 2002/0041707 04—11—2002 Newman

96 2002/0063787 05—30—2002 Watanabe

97 2002/0196354 12—26—2002 Chang et al.

98 2003/0007567 01—09—2003 Newman et al.

99 2003/0011747 01—16—2003 Lenz

100 2003/0018750 01—23—2003 Onno et al.

101 2003/0038885 02—27—2003 Rodriguez

102 2003/0122037 07—03—2003 Hyde et al.

103 2003/0122937 07—03—2003 Guarnera et al.

104 2003/0156188 08—21—2003 Abrams Jr.

105 2003/0185302 10—02—2003 Abrams Jr.

106 2003/0202106 10—30—2003 Kanleinsberger et al.

107 2004/0051793 03—18—2004 Tecu

108 2004/0095477 05—20—2004 Maki et al.

109 2004/0131274 07—08—2004 Perlmutter et al.

110 2004/0165080 08—26—2004 Burks et al.

111 2004/0169746 09—02—2004 Chen et al.

112 2004/0169751 09—02—2004 Takemura et al.

113 2004/0196389 10—07—2004 Honda
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114 2004/0201701 10—14—2004 Takagi

115 2004/0213472 10—28—2004 Kodama et al.

116 2004/0218812 11—04—2004 Douglass

117 2004/0246346 12—09—2004 Kim et al.

118 2005/0182972 08—18—2005 Apostolopoulos et al.

119 2005/0183118 08—18—2005 Wee et al.

120 2005/0276496 12—15—2005 Molgaard et al.

121 2005/0286797 12—29—2005 Hayaishi

122 2006/0007324 01—12—2006 Takei

123 2006/0012694 01—19—2006 Yoneda et al.

124 2006/0061659 03—23—2006 Niwa

125 2006/0061822 03—23—2006 Sung et al.

126 2006/0114987 06—01—2006 Roman

127 2006/0165178 07—26—2006 Ma et al.

128 2006/0165179 07—26—2006 Feuer et al.

129 2006/0170786 08—03—2006 Won

130 2006/0221199 10—05—2006 Nakajima

131 2006/0221203 10—05—2006 Abe et al.

132 2006/0221230 10—05—2006 Dutt et al.

133 2006/0244842 11—02—2006 Hatano

134 2007/0035636 02—15—2007 Wu

135 2007/0041634 02—22—2007 Sugimori

136 2007/0051817 03—08—2007 Yano

137 2007/0091187 04—26—2007 Lin

138 2007/0092149 04—26—2007 Sung

139 2007/0109316 05—17—2007 Fainstain

140 2007/0127095 06—07—2007 Sugimori

141 2007/0153093 07—05—2007 Lin et al.

142 2007/0160142 07—12—2007 Abrams Jr.
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143 2007/0165116 07—19—2007 Hung et al.

144 2007/0206852 09—06—2007 McGee

145 2007/0216782 09—20—2007 Chernoff

146 2007/0285517 12—13—2007 Ishikuro

147 2008/0002035 01—03—2008 Yoshida

148 2008/0012953 01—17—2008 Yang et al.

149 2008/0018746 01—24—2008 Kawanami

150 2008/0055426 03—06—2008 Pertsel et al.

151 2008/0062272 03—13—2008 Kuroiwa

152 2008/0063070 03—13—2008 Schwartz et al.

153 2008/0079818 04—03—2008 Takahashi

154 2008/0084581 04—10—2008 Kobayashi et al.

155 2008/0131013 06—05—2008 Suino et al.

156 2008/0259180 10—23—2008 Ovsiannikov

157 2008/0273809 11—06—2008 Demos

158 2008/0284485 11—20—2008 Schilling

159 2008/0301315 12—04—2008 Cheng et al.

160 2009/0052797 02—26—2009 Matsushita

161 2009/0052861 02—26—2009 Goldman

162 2009/0080784 03—26—2009 Luh et al.

163 2009/0141140 06—04—2009 Robinson

164 2010/0014590 01—21—2010 Smith

165 2010/0111489 05—06—2010 Presler

2012/0294582
166 (and entire prosecution history) 11—22—2012 Jannard et al.

(REDCOM.007C1)
2013/0113951

167 (and entire prosecution history) 05—09—2013 Jannard et al.

(REDCOM.007CP1C2)

168 2014/0226036 08—14—2014 Jannard et al.
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Example: JP 1234567 A1 Appear

169 CA 2,683,636 01—28—2014 Red.com, Inc.

170 EP 1 605 403 12—14—2005 ST Microelectronics

171 EP 2 145 330 01—20—2010 Red.com, Inc.

172 JP 06—054239 02—25—1994 Canon Inc. X—Abs

173 JP 2000—069488 03—03—2000 Nikon Corp. X

174 JP 2001—515318 09—18—2001 Intel Corporation X

175 JP 2002—051266 02—15—2002 Sony Corp. X

176 JP 2004—038693 02—05—2004 Canon Inc. X

177 JP 2004—248061 09-02-2004 33' Ph°t° F"m C0" x
178 JP 2004—260821 09—16—2004 Hew'ett'PaCkard x

Development Co. LP
179 JP 2004—282780 10—07—2004 Canon Inc. X

180 JP 2004—349842 12-09-2004 33' Ph°t° F"m C0" x
181 JP 2005—210216 08—04—2005 Komc?‘ Mino'ta Ph°t° x

Imaging Inc.

182 JP 2006—171524 06—29—2006 Sanyo Electric Co., Ltd. X

183 JP 2006—311314 11—09—2006 Matsusmta E'ecmc Ind' x
Co., Ltd.

184 JP 2007—267072 10—11—2007 Sanyo Electric Co., Ltd. X
JP 2012—523790

185 (REDCOM.007QPC) 10—04—2012 Red.com, Inc. X
186 KR 10—2002—0041778 06—03—2002 Sharp Corporation X—Abs

187 WO 91/001613 02—07—1991 Eastman Kodak Co.

188 WO 97/009818 03—13—1997 Starcam Systems Inc.

WO 2008/128112 _ _
189 (REDCOM.007VPC) 10 23 2008 Red.com, Inc.
190 WO 92/010911 06—25—1992 Eastman Kodak Co.

191 KR 10-2009-0035204 04-09-2009 Egmfigg E'eCtron'Cs X—Abs
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NON PATENT LITERATURE DOCUMENTS
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2K Digital Cinema Camera Streamlines Movie and HD Production, Silicon Imaging Digital
192 Cinema, Press News Releases, Hollywood, California, date listed November 1, 2006, in 2

pages. (www.siliconimaging.com_DigitalCinema_News_PR_11_01_06_1)

4:4:4 12—bit Uncompressed DVX100, date listed May 11 — 16, 2004, in 9 pages.
(http://www.dvinfo.net/forum/archive/index.php/t—20332—p—13.html)

Abel Cine, "Abel North American Agent for Phantom Cameras," February 7, 2007,
194 http://web.archive.org/web/20120523003248/http://about.abelcine.com/2007/02/07/ab

el—north—american—agent—for—phantom—cameras/ in 2 pages.
ARRIFLEX D—20 Preliminary Specifications, achive.org indicates available on—line on May

195 31, 2005, www.arri.com, [online],

http://web.archive.org/web/20050531010626/www.arri.com/entry/products.htm, pp. 1—2
ARRIFLEX D—21: The Film Style Digital Camera, date listed January 4, 2008, www.arri.de,
[online]

http://www.arri.de/press/press/press_release.html?tx_ttnews[tt_news]=32&tx_ttnews[b
ackPid]=1781&cHash=e89c9b0855e89c9b0855

BRUNER, Guy, Silicon Imaging Shows 1920x1080P Camera System, Camcorder News,
Las Vegas, NAB, date listed April 25, 2006, in 8 pages.
(http://www.camcorderinfo.com/content/Silicon—Imaging—Shows—1920x1080P—Camera—

System.htm)

CineForm Insider, blog post dated November 13, 2007;
http://cineform.blogspot.com/2007/11/cineform—on—chip.html, in 3 pages

CineForm Insider, date listed as January through December, 2006, in 17 pages.
199 (http://cineform.blogspot.com/search?updated—min=2006—01—01T00:00:00—

08:00&updated—max=2007—01—01T00:00:00—08:00&max—results=22)
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193
 

 

 

196

 

197

 

198
 

 

200 CineForm Online Workflow Solutions for Film and Video — November 1, 2006 

CineForm Raw — Dalsa and Vision Research Raw File Converters, printed August 16, 2010,
www.cineform.com, [online].

CineForm RAW — Technology Overview and Workflow, date listed April 13, 2006, in 3
pages.

201
 

202
 

203 CinemaTechnic Camera Profiles | ARRI 16SR, date listed 2001 

204 Dalsa Origin Brochure, document indicates that it was printed April 2004, in 2 pages. 

205 “Dalsa Technology with Vision," Presentation, March 2003, pp. 35. 

Defendant’s Answer, Affirmative Defenses and Counterclaims; Demand for Jury Trial;
206 RED.COM, Inc. v. Sony Corporation of America and Sony Electronics Inc., Case No.

13CV0334—DMS—BGS, dated June 20, 2013.
 

207 Digital Negative (DNG) Specification, date listed April 2008
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DOUTRE et al., "An Efficient Compression Scheme for Colour Filter Array Images Using
208 Estimated Colour Difference", IEEE Canadian conference on Electrical and Computer

Engineering, date listed 2007, pp.24—27
ION, Lucian, et al., High Dynamic Range Data Centric Workflow System, DALSA Digital

209 Cinema, this paper reported to be originally presented at SMPTE Technical Conference

and Exhibit, New York, date listed November 2005, in 14 pages.

ION, Lucian, et al., White Paper: 4K Digital Capture and Postproduction Workflow, DALSA
Digital Cinema, in 5 pages.

ISO Standard 15444 (part 1): Information technology — JPEG 2000 image coding system:
Core coding system, pages i—v, xiv, 1—11,120—122, copyright date listed is 2004.

 

Examiner Cite
Initials No.
 

 

 

210
 

211
 

212 JPEG 2000 still image coding versus other standards, date listed July 2000 

LUKAC et al.: Single—sensor camera image compression, date listed May 2006, pages
299—307.

MENON et al., “On The Dependency Between Compression and Demosaicing In Digital
214 Cinema", Visual Media Production, The 2nd IEEE European Conference, Nov. 30 — Dec. 1,

2005, pp. 104 — 111.

MITANI, et al.,A 4 K x 2 K— pixel color image pickup system, IEICE Transactions on
Information and Systems, E82D (8): 1219— 1227, August——1999

MITANI, et al.; Ultrahigh—definition color video camera system with 4K—scanning lines;
216 Sensors and Camera Systems for Scientific, Industrial, and Digital Photography

Applications IV, 5017: 159—166, 2003
New Camcorder from Silicon Imaging, © 2006—2008 Digital Camcorder News, date listed

217 April 19, 2006, in 2 pages. http://www.digitalcamcordernews.com/2006/04/new—

camcorder—from—silicon—imaging)
NORDHAUSER, Steve, Silicon Imaging Announces World’s First Digital Cinema Camera
with Direct—to—Disk 10—bit CineForm RAWTM Recording and Adobe® Production Studio
Integration, Silicon Imaging, Inc., Albany, New York, date listed June 26, 2006, in 3

pages. (http://www.fi|mmakers.com/news/digital/article_713.shtml)
Notes from the field: Silicon Imaging SI—1920HDVR camera in actual use, FRESHDV, date

219 listed May 18, 2006, in 2 pages. (http://www.freshdv.com/2006/05/notes—from—field—

silicon—imaging—si.html)

213
 

 

215
 

 

 

218

 

 

220 PHANTOM 65 the world's first 65mm digital cinema, date listed Nov 22, 2006 

PHANTOM 65, archive.org indicates available on—line February 4, 2007,
www.visionresearch.com, [online],

http://web.archive.org/web/20070204110551/www.visionresearch.com/index.cfm?sector

=htm/files&page=camera_65_new, pp. 1—2
"Phantom HD",

222 <http://www.alfavisionsrl.com.ar/espanol/alquiler/camera/info/manuals/DS_phantomHD.

pdf>, dated March 30, 2007, pp. 2.

221

 

 

Compiled by PUHOVSKI, NENAD, High Definition Report from Cilect Standing Committee
for New Technologies, Madrid, date listed 2006, in 146 pages.

223

    
  

IVE/21174

  
Examiner Signature I’TI‘ung Diep/ Date Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if
not in conformance and not considered. Include copy of this form with next communication to applicant.

T- Place a Ch?“ 2 :2.... ..§.. ..qu. 2 2...2 ‘

APPLEV. RED.COM Page 264 of875 ' T I 1 ' Apple Ex1002 I



APPLE v. RED.COM Page 265 of 875 Apple Ex. 1002

PTO/SB/08 Equivalent
 

 

 

 

 

 

Application No. 14/485612

INFORMATION DISCLOSURE Filing Date Septeember 12, 2014

STATEMENT BY APPLICANT First Named Inventor James H. JannardArt Unit 2661

(Multiple sheets used when necessary) Examiner Unknown

SHEET 10 OF 14 Attorney Docket No. REDCOM.007C4

  
 
 

NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 1
item (book, magazine, journal, serial, symposium, catalog, etc), date, page(s), volume-issue T

number(s), publisher, city and/or country where published.

"RED Digital Cinema", <http://www.dvxuser.com/articles/redteam/RED—DVXUSER.pdf>,
December 31, 2006, pp. 2.

“Red Exclusive Brochure", www.dvxuser.com, retrieved on February 5, 2013, in 1 page
http://www.dvxuser.com/V6/archive/index.php/t—54786.html

RED vs DALSA ORIGIN, REDUSER.net, The DSMC System, Red One, date listed October
26, 2007, in 5 pages. (http://www.reduser.net/forum/archive/index.php/t—5344.html)

ROBIN, Gamma Correction, www.broadcastengineering.com [online], date listed January
1, 2005 in 5 pages.

NABZOO6DayThree, archive.org indicates available on—line March 2, 2007, [on—line]
228 http://web.archive.org/web/20070302002153/http://web.mac.com/mikedcurtis/iWeb/HD

4NDs_Image_Galleries/NABZ006DayThreePt1.html, in 5 pages.
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229 SI—2K Digital Cinema Camera, Silicon Imaging, copyright date listed is 2007, in 14 pages. 

Silicon Imaging SI—2K MINI Full Specifications, archive.org indicates available on—line May
23, 2007, www.siliconimaging.com, [online],
http://web.archive.org/web/20070523223217/www.siliconimaging.com/DigitalCinema/SI

_2K_full_specifications.html, pp. 1—2

Silicon Imaging, PRESS News Releases,
www.siliconimaging.com/DigitalCinema/SI_Press.html, printed November 5, 2012.

Silicon Imaging Support: Frequently—Asked—Questions, archive.org indicates available on—
line December 12, 2007, www.siliconimaging.com, [online],
http://web.archive.org/web/20071212165310/www.siliconimaging.com/DigitalCinema/Sil

iconImaging_faq.html, in 12 pages.

SI—1920HDVR Key Features, Silicon Imaging Digital Cinema, in 2 pages.
(http://www.siliconimaging.com/DigitalCinema/key_features.html)

SMITH, et al.; Constant quality JPEGZOOO rate control for digital cinema; Source:
Proceedings of SPIE — The International Society for Optical Engineering, v 6508, n PART
1, 2007, Conference: Visual Communications and Image Processing 2007, January 30,

2007 — February 1, 2007
SMITH, et al., Image Resolution of the One—CCD Palomar Motion Picture Camera, 37th

235 Advance Motion Imaging Conference, Seattle, Washington, date listed February 27—March

1, 2003, in 8 pages.
Some Like It Raw, Silicon Imaging D—Cinema Camera with Cineform RAW Codec, Studio

236 Daily, date listed May 8, 2006, [on—line] http://www.studiodaily.com/2006/05/some—like—
it—raw/

THE RED ONE CAMERA 4K Resolution, various dates listed, starting from February 7th,
237 2007, URL:http://www.vnnforum.com/showthread.php?t=44489 [retrieved on 2012—08—

03]

WILT, Adam, Camera Log, NAB 2009 — SI—2K, date listed April 19, 2009, in 5 pages.
(http://provideocoalition.com/index.php/awilt/story/nab_2009_si_2k/)

ZENG, Jianfen, et al., Video Coding Techniques for Digital Cinema, ©2004 IEEE
International Conference on Multimedia and Expo (ICME), pages 415—418, Vol. 1.
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ZHANG et al. Real—time lossless compression of mosaic video sequences, Zhang, L; Wu,
X; Bao, P, date listed 10 August 2005, in 8 pages

Complaint for Patent Infringement; RED.COM, INC., Inc. v. Sony Corporation of America

241 and Sony Electronics, Inc., US. District Court forthe Southern District of California, Case

No.: 3:13-cv-00334-DMS-BGS, dated February 12, 2013.

Joint Motion for Dismissal Without Prejudice; RED.COM, Inc. v. Sony Corporation of
America and Sony Electronics Inc., Case No. 13CV0334—DMS—BGS, dated July 19, 2013.

On—line discussion thread from www.dvxuser.com, first post in thread dated May 1, 2006,
243 retrieved from http://www.dvxuser.com/V6/showthread.php?55590—Worried—about—

depending—on—RED—codec
On—line discussion thread from www.dvxuser.com, first post in thread dated September

244 8, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?70333—Workflow—

(good)—News
On—line discussion thread from www.dvxuser.com, first post in thread dated September

245 8, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?70412—First—video—
from—the—RED—4K—demo!

On—line discussion thread from www.dvxuser.com, first post in thread dated September
246 8, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?70417—RED—

workflow—(how—we—prepared—the—Red—Footage—for—IBC)
On—line discussion thread from www.dvxuser.com, first post in thread dated September

247 10, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?70671—4K—RAW—
data—rates

On—line discussion thread from www.dvxuser.com, first post in thread dated September
248 18, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?71703—Dynamic—

Range
On—line discussion thread from www.dvxuser.com, first post in thread dated September

249 19, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?71756—RED—code—

RAW—lossless—lossy
On—line discussion thread from www.dvxuser.com, first post in thread dated September

250 24, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?72306—4k—live—(—

4k—Still—from—Red—One—is—up—)
On—line discussion thread from www.dvxuser.com, first post in thread dated October 2,

251 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?73415—1st—video—

posted
On—line discussion thread from www.dvxuser.com, first post in thread dated October 3,

252 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?73448—editing—4K—at—
home

On—line discussion thread from www.dvxuser.com, first post in thread dated October 9,
253 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?74232—1k—Bubble—

Girl—video—up
On—line discussion thread from www.dvxuser.com, first post in thread dated October 31,

254 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?76711—First—

REDCODE—image!
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On—line discussion thread from www.dvxuser.com, first post in thread dated November 3,
255 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?76954—Red—still—

gallery—updated—with—new—4k—still!
On—line discussion thread from www.dvxuser.com, first post in thread dated November 4,

256 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?77032—RAW—vs—
REDCODE—RAW

On—line discussion thread from www.dvxuser.com, first post in thread dated November 5,
257 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?77117—Slo—Mo—and—

REDCODE—RAW—questions

On—line discussion thread from www.dvxuser.com, first post in thread dated November 6,
2006, retrieved from http://www.dvxuser.com/V6/showthread.php?77216—120fps—at—4K

On—line discussion thread from www.dvxuser.com, first post in thread dated November
259 13, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?78010—David—

Stump—on—Red
On—line discussion thread from www.dvxuser.com, first post in thread dated November

260 14, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?78150—RED—L—A—

photos—what—have—you—s
On—line discussion thread from www.dvxuser.com, first post in thread dated November

261 15, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?78290—Red—

Camera—first—test—with—Still—Lens—(—Nikon—)
On—line discussion thread from www.dvxuser.com, first post in thread dated November

262 19, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?78623—Red—

compression—and—matrix—tests
On—line discussion thread from www.dvxuser.com, first post in thread dated November

263 20, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?78823—Image—
links—fixed

On—line discussion thread from www.dvxuser.com, first post in thread dated November
264 21, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?78934—redcode—

amazingly—good—!
On—line discussion thread from www.dvxuser.com, first post in thread dated November

265 24, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?79130—More—

footage
On—line discussion thread from www.dvxuser.com, first post in thread dated December

266 11, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?80963—NEW—

VIDEO!!!—Bus—Video—1080p—clip—online—REDCODE
On—line discussion thread from www.dvxuser.com, first post in thread dated December

267 18, 2006, retrieved from http://www.dvxuser.com/V6/showthread.php?81686—Specs—

changes
On—line discussion thread from www.hdforindies.com, first post in thread dated

268 September 8, 2006, retrieved from http://www.hdforindies.com/2006/09/amsterdam—
ibc—2006—red—news—redcode—4k.html

On—line discussion thread from www.hdforindies.com, first post in thread dated December
269 19, 2006, retrieved from http://www.hdforindies.com/2006/12/mikes—conjecture—on—

redcode—data—rates.html
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Order Granting Joint Motion for Dismissal Without Prejudice; RED.COM, Inc. v. Sony
270 Corporation of America and Sony Electronics Inc., Case No. 13CV0334—DMS—BGS, dated

July 29, 2013.

RED DIGITAL CINEMA, “Introducing REDCODE", September 2006, International
Broadcasting Convention, Amsterdam, the Netherlands, in 1 page.

RED DIGITAL CINEMA, "Mysterium Sensor", September 2006, International Broadcasting
Convention, Amsterdam, the Netherlands, in 1 page.

RED DIGITAL CINEMA, “Preliminary Specifications", September 2006, International
Broadcasting Convention, Amsterdam, the Netherlands, in 1 page.

RED DIGITAL CINEMA, “Preliminary Specifications", April 14—19, 2007, Las Vegas,
Nevada, in 1 page.

RED DIGITAL CINEMA, “Simple. 4K to Anything", September 2006, International
Broadcasting Convention, Amsterdam, the Netherlands, in 1 page.

Request for Re—Examination of US. Patent No. 8,174,560 (REDCOM.007A), dated
September 13, 2012.

Re—Examination Grant in US. Patent No. 8,174,560 (REDCOM.007A), dated December 6,
2012.

Official Communication in Japanese Application No. 2012—506053 (REDCOM.007QJP),
dated October 16, 2013.

International Search Report and Written Opinion in PCT Application No.
PCT/U82010/028808 (REDCOM.007QPC), dated August 3, 2010.

Examination Report in Australian Application No. 2008240144 (REDCOM.007VAU), dated
December 23, 2010.

Official Communication in Chinese Application No. 200880018570.6 (REDCOM.007VCN),
dated March 31, 2014.

Official Communication in European Application No. 087456869 (REDCOM.007VEP),
dated March 30, 2010.

Extended European Search Report in European Application No. 087456869
(REDCOM.007VEP), dated August 4, 2011.

Office Action in European Application No. 087456869 (REDCOM.007VEP), dated August
10, 2012.

Summons to Attend Oral Proceedings in European Application No. 087456869
(REDCOM.007VEP), dated October 31, 2013.

Official Communication in European Application No. 087456869 (REDCOM.007VEP),
dated February 5, 2014.

Official Communication in European Application No. 087456869 (REDCOM.007VEP),
dated March 18, 2014.

Office Action in Mexican Application No. MX/a/2009/010926 (REDCOM.007VMX), dated
May 16, 2012.
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Office Action in Japanese Application No. 2010—503253 (REDCOM.007VJP), dated June
26, 2012.

Office Action in Korean Application No. 10—2009—7023045 (REDCOM.007VKR), dated
February 6, 2014.

Examination Report in New Zealand Application No. 580171 (REDCOM.007VNZ), dated
February 22, 2011.

Examination Report in New Zealand Application No. 601474 (REDCOM.007NZD1), dated
August 1, 2012.

Examination Report in New Zealand Application No. 620333 (REDCOM.007NZD2), dated
February 14, 2014.

Written Opinion in PCT Application No. PCT/U82008/060126 (REDCOM.007VPC), dated
July 7, 2008.

International Preliminary Report on Patentability in PCT Application No.
PCT/U82008/060126 (REDCOM.007VPC), dated October 13, 2009

Official Communication in Taiwanese Application No. 097113289 (REDCOM.007VTW),
dated August 29, 2013

Final Office Action in Re—Examination of US Patent No. 8,174,560 (REDCOM.007X1),
dated October 31, 2013.

Notice of Intent to Issue Ex Parte Reexamination Certificate in Re—Examination of US

Patent No. 8,174,560 (REDCOM.007X1), dated March 5, 2014.

International Search Report and Written Opinion in PCT Application No.
PCT/U82010/060851 (REDCOM.032WO), dated August 24, 2011.

International Search Report and Written Opinion in PCT Application No.
PCT/U82014/016301 (REDCOM.084WO), dated May 21, 2014.

Official Communication in Taiwanese Application No. 097113289 (REDCOM.007VTW),
dated July 15, 2014

Official Communication in European Application No. 14177071.9 (REDCOM.007VEPD1),
dated August 22, 2014.

Examination Report in Australian Application No. 2012216606 (REDCOM.007VAUD1),
dated July 31, 2014.

Official Communication in European Application No. 107266884 (REDCOM.007QEP),
dated July 14, 2014.

POYNTON, Charles, "A Technical Introduction to Digital Video," 1996, Ch. 6 (Gamma), pp.
91—114.
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Page 1 of 1

Please Direct All Correspondence to Customer Number 20995

RESPONSE TO INFORMATIONAL NOTICE

Inventor : James H. Jannard

App. No. : 14/485612

Filed : September 12, 2014

For : VIDEO CAMERA

Art Unit : 2664

Conf No. : 1068
 

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

The above-captioned application was filed without a Declaration and/or Substitute

Statement. Enclosed in compliance with 37 CFR 1.53(f) are the following.

(X) Declaration(s) for:

James H. Jannard

Thomas Graeme Nattress

The Commissioner is hereby authorized to charge any additional fees which may be

required, now or in the future, or credit any overpayment, to Account No. 11-1410.

/Sean Ambrosius/

Sean Ambrosius

Registration No. 65,290

Attorney of Record
Customer No. 20995

(949) 760-0404

1 9234708
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PTO/AlA/01 (06-12)
Approved for use through 01/31/2014. OMB 0651-0032

US. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Papenivork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN

APPLICATION DATA SHEET (37 CFR 1.76)

Title of VIDEO CAMERA
Invention

As the below named inventor, l hereby declare that:

This declaration

is directed to' D The attached application, or

IE United States application or PCT international application number 14,485612
September 12, 2014filed on

The above-identified application was made or authorized to be made by me.

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

James H. Jannard
Inventor: Date (Optional) :

lndata sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must havebeen previ y filed. Use an additional PTO/AlA/01 form for each additional inventor.

 
This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US
Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800vPTO-9199 and select option 2.
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PTO/AIAI01 (06-12)
Approved for use through 01/31/2014. OMB 0651-0032

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN

APPLICATION DATA SHEET (37 CFR 1.76)

 

 

 
Title of VIDEO CAMERA
Invention

As the below named inventor, I hereby declare that:

This declaration . -
is directed to: D The attached application, or

1 4/48561 2
IE United States application or PCT international application number

September 12, 2014filed on

The above-identified application was made or authorized to be made by me.

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO—2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non—publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance ofa
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

inventor: Thomas Gr Date (Optional): [6le OCI'OIDfl/F 2d£
""1Signature:

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIAI01 form for each additional inventor.

 
This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US.
Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
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RESPONSE TO NON-FINAL OFFICE ACTION

Mail Stop Amendment
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the pending Non-Final Office Action mailed November 17, 2014, Applicant

respectfully submits the following amendments and comments.

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this paper.

Remarks begin on page 9 of this paper.
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AMENDMENTS TO THE CLAIMS

1. (Original) A video camera comprising:

a portable housing having an opening through which light emanating from outside

the portable housing enters the portable housing;

a memory device supported by the portable housing;

an image sensor comprising first, second, and third pluralities of light sensitive

devices arranged with respect to one another in a plane defined by the image sensor such

that the first, second, and third pluralities of light sensitive devices are intermingled,

defining an intermingled pattern, the first, second, and third pluralities of light sensitive

devices being configured to detect first, second, and third colors, respectively, the first,

second, and third colors being different from each other, the image sensor being

configured to convert light entering the portable housing through the opening into raw

mosaiced image data comprising one data value for each of the light sensitive devices

included in the first, second, and third pluralities of light sensitive devices, the image

sensor being configured to output the raw mosaiced image data at a resolution of at least

2k and at a frame rate of at least about 23 frames per second, and

electronics having an image processing module and a compression module

implemented therein,

the image processing module connected between the image sensor and the memory

device, the image processing module configured to process the raw mosaiced image data

from the image sensor and output processed image data based on the raw mosaiced image

data from the image sensor, the processed image data including less than three data values

for each of the light sensitive devices included in the first, second, and third pluralities of

light sensitive devices, and

the compression module connected between the image sensor and the memory

device, the compression module configured to compress the processed image data with a

mathematically lossy compression technique into compressed processed image data such

that the compressed processed image data can be decompressed and demosaiced into a

substantially visually lossless image of at least 2k resolution,
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wherein the memory device receives the compressed processed image data at a

rate of at least about 23 frames per second.

2. (Original) A video camera according to claim 1 wherein the image sensor is

configured to output the raw mosaiced image data at a resolution of at least 2k and at a frame rate

of at least 23 frames per second, wherein the compressed processed image data can be

decompressed and demosaiced into a visually lossless image of at least 2k resolution, and wherein

the memory device receives the compressed processed image data at a rate of at least 23 frames

per second.

3. (Original) A video camera according to claim 1 wherein the image sensor is

configured to output the raw mosaiced image data at a resolution of at least 4k, and the

compressed processed image data can be decompressed and demosaiced into a substantially

visually lossless image of at least 4k resolution.

4. (Original) A video camera according to claim 1 wherein the image sensor is

configured to output the raw mosaiced image data at a resolution of at least 4k and at a frame rate

of at least 23 frames per second, wherein the compressed processed image data can be

decompressed and demosaiced into a visually lossless image of at least 4k resolution, and wherein

the memory device receives the compressed processed image data at a rate of at least 23 frames

per second.

5. (Original) A video camera according to claim 1 wherein the one data value for

each of the first plurality of light sensitive devices is representative of light of only the first color,

the one data value for each of the second plurality of light sensitive devices is representative of

light of only the second color, and the one data value for each of the third plurality of light

sensitive devices is representative of only the third color, and wherein the processed image data

does not include separate data values for the first, second, and third colors for each of the light

sensitive devices.

6. (Original) A video camera according to claim 1 wherein the memory device is

disposed within the portable housing.

7. (Original) A video camera according to claim 1 wherein the memory device is

supported on the outside of the portable housing.
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8. (Original) A video camera according to claim 1 additionally comprising a playback

module configured to receive the compressed processed image data from the memory device, and

decompress and demosaic the compressed processed image data into demosaiced image data that

includes three data values for each of the light sensitive devices included in the first, second, and

third pluralities of light sensitive devices.

9. (Original) A video camera according to claim 1 wherein the compression module

comprises a compression chip.

10. (Original) A video camera according to claim 1 wherein the compression technique

is a wavelet compression technique.

11. (Original) A video camera according to claim 1 wherein the image processing

module is configured to process the raw mosaiced image data at least in part by applying a pre-

emphasis fimction to the raw mosaiced image data, wherein the pre-emphasis fimction is

configured to increase data values of the mosaiced image data corresponding to relatively dark

image regions and to decrease data values of the mosaiced image data corresponding to relatively

bright image regions.

12. (Original) A video camera according to claim 1 wherein the image sensor is

configured to output the raw mosaiced image data at a resolution falling within a range between

and inclusive of 2k and 4.5k and at a frame rate falling within a range between and inclusive of 23

and 120 frames per second, wherein the compression module is configured to compress the

processed image data with a mathematically lossy compression technique into compressed

processed image data such that the compressed processed image data can be decompressed and

demosaiced into a substantially visually lossless image having a resolution falling within a range

between and inclusive of 2k and 4.5k resolution, and wherein the memory device receives the

compressed processed image data at a rate falling within a range between and inclusive of 23

frames per second and 120 frames per second.

13. (Original) A video camera according to claim 1 wherein the image sensor is

configured to output the raw mosaiced image data at a resolution that is one of 2k, 4k, and 4.5k

and at a frame rate falling within a range between and inclusive of 23 and 120 frames per second,

wherein the compression module is configured to compress the processed image data with a

mathematically lossy compression technique into compressed processed image data such that the

-4-

APPLE v. REDCOM Page 279 of 875 Apple EX. 1002



APPLE v. RED.COM Page 280 of 875 Apple Ex. 1002

Application No.: 14/485612

Filing Date: September 12, 2014

compressed processed image data can be decompressed and demosaiced into a substantially

visually lossless image having a resolution that is one of 2k, 4k, and 4.5k, and wherein the

memory device receives the compressed processed image data at a rate falling within a range

between and inclusive of 23 frames per second and 120 frames per second.

14. (Original) A video camera according to claim 1 wherein the memory device is

sufficiently large to store image data from the compression module corresponding to at least

about 30 minutes of video at 12 mega pixel resolution, 12-bit color resolution, and at 60 frames

per second.

15. (Original) A video camera according to claim 1 wherein the image sensor is a

CMOS sensor.

16. (Currently Amended) A method of recording motion video with a camera, the

method comprising:

receiving light with an image sensor of a camera, the image sensor comprising first,

second, and third pluralities of light sensitive devices arranged with respect to one another

in a plane defined by the image sensor such that the first, second, and third pluralities of

light sensitive devices are intermingled, defining an intermingled pattern, the first, second,

and third pluralities of light sensitive devices being configured to detect first, second, and

third colors, respectively, the first, second, and third colors being different from each

other,

converting the light received by the image sensor into mosaiced image data at a

resolution of a_t least 2k and at a frame rate of at least about 23 frames per second, the

mosaiced image data comprising one data value for each of the light sensitive devices

included in the first, second, and third pluralities of light sensitive devices,

with electronics of the camera, processing the mosaiced image data from the image

sensor and outputting processed image data based on the mosaiced image data from the

image sensor, the processed image data including less than three data values for each of

the light sensitive devices included in the first, second, and third pluralities of light

sensitive devices,

with electronics of the camera, compressing the processed image data with a

mathematically lossy compression technique into compressed processed image data such
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that the compressed processed image data can be decompressed and demosaiced into a

substantially visually lossless image of at least 2k resolution; and

recording the compressed processed image data onto a memory device of the

camera at a rate of at least about 23 frames per second.

17. (Currently Amended) A method according to claim 16 wherein said converting

comprises converting the light received by the image sensor into mosaiced image data at a

resolution of a_t least 2k and at a frame rate of at least 23 frames per second, wherein the

compressed processed image data can be decompressed and demosaiced into a visually lossless

image of at least 2k resolution, and wherein said recording comprises recording the compressed

processed image data onto a memory device of the camera at a rate of at least 23 frames per

second.

18. (Currently Amended) A method according to claim 16 wherein said converting

comprises converting the light received by the image sensor into mosaiced image data at a

resolution of a_t least 4k, and the compressed processed image data can be decompressed and

demosaiced into a substantially visually lossless image of at least 4k resolution.

19. (Currently Amended) A method according to claim 16 wherein said converting

comprises converting the light received by the image sensor into mosaiced image data at a

resolution of a_t least 4k and at a frame rate of at least 23 frames per second, wherein the

compressed processed image data can be decompressed and demosaiced into a visually lossless

image of at least 4k resolution, and wherein said recording comprises recording the compressed

processed image data onto a memory device of the camera at a rate of at least 23 frames per

second.

20. (Original) A method according to claim 16 wherein the one data value for each of

the first plurality of light sensitive devices is representative of light of only the first color, the one

data value for each of the second plurality of light sensitive devices is representative of light of

only the second color, and the one data value for each of the third plurality of light sensitive

devices is representative of only the third color, and wherein the processed image data does not

include separate data values for the first, second, and third colors for each of the light sensitive

devices.
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21. (Original) A method according to claim 16 wherein said recording comprises

recording the compressed processed image data onto a memory device disposed within a portable

housing of the camera.

22. (Original) A method according to claim 16 wherein said recording comprises

recording the compressed processed image data onto a memory device supported on the outside

of a portable housing of the camera.

23. (Original) A method according to claim 16 additionally comprising:

receiving the compressed processed image data from the memory device with a

playback module implemented in the electronics of the camera; and

decompressing and demosaicing the compressed processed image data into

demosaiced image data that includes three data values for each of the light sensitive

devices included in the first, second, and third pluralities of light sensitive devices.

24. (Original) A method according to claim 16 wherein the electronics comprise a

compression chip and said compressing is done using the compression chip.

25. (Original) A method according to claim 16 wherein the mosaiced image data is raw

mosaiced image data.

26. (Original) A method according to claim 16 wherein the compression technique is a

wavelet compression technique.

27. (Original) A method according to claim 16 wherein said processing the image data

comprises processing the mosaiced image data at least in part by applying a pre-emphasis fimction

to the mosaiced image data, wherein the application of the pre-emphasis fimction increases data

values of the mosaiced image data corresponding to relatively dark image regions and decreases

data values of the mosaiced image data corresponding to relatively bright image regions.

28. (Original) A method according to claim 16 wherein said converting comprises

converting the light received by the image sensor into mosaiced image data at a resolution falling

within a range between and inclusive of 2k and 4.5k and at a frame rate falling within a range

between and inclusive of 23 and 120 frames per second, wherein said compressing comprises

compressing the processed image data with a mathematically lossy compression technique into

compressed processed image data such that the compressed processed image data can be

decompressed and demosaiced into a substantially visually lossless image having a resolution
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falling within a range between and inclusive of 2k and 4.5k resolution, and said recording

comprises recording the compressed processed image data at a rate falling within a range between

and inclusive of 23 frames per second and 120 frames per second.

29. (Original) A method according to claim 16 wherein said converting comprises

converting the light received by the image sensor into mosaiced image data at a resolution that is

one of 2k, 4k, and 4.5k and at a frame rate falling within a range between and inclusive of 23 and

120 frames per second, wherein said compressing comprises compressing the processed image

data with a mathematically lossy compression technique into compressed processed image data

such that the compressed processed image data can be decompressed and demosaiced into a

substantially visually lossless image having a resolution that is one of 2k, 4k, and 4.5k, and said

recording comprises recording the compressed processed image data at a rate falling within a

range between and inclusive of 23 frames per second and 120 frames per second.

30. (Original) A method according to claim 16 wherein the memory device is

sufficiently large to store image data from the compression module corresponding to at least

about 30 minutes of video at 12 mega pixel resolution, 12-bit color resolution, and at 60 frames

per second.
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REMARKS

By way of summary, Claims 1-30 remain pending. By this response, Applicant is

amending claims 16-19.

In response to the Office Action mailed on November 17, 2014, Applicant respectfully

requests the Examiner to reconsider the above-captioned application in view of the foregoing

amendments and the following remarks.

Summafl of Issues Presented in Office Action

The Office Action includes objections to claims 16-19 for informalities. Applicant has

amended these claims in the manner suggested by the Examiner in the Office Action. Applicant

respectfillly requests withdrawal of the objections.

The Office Action also sets forth rejections to claims 1-30 based as being unpatentable

under 35 U.S.C. § 103 based on the combination of Ishii (US. Patent No. 7,898,575) and

Newman (US. Pat. No. 8,014,597). Applicant respectfillly traverses the rejections for the

reasons set forth below.

Background Information Related to Claimed Technology

As Applicant has explained in filings in related (previously pending, now issued) patent

applications (e.g., Response filed July 1, 2013, Control No. 90/012,550, now reexamined US.

Patent No. 8,174,560), prior to 2007, cinematographic experts were skeptical that any digital

camera recording in compressed formats could be acceptable in the high end portions of the video

market. See, e.g., Response filed July 1, 2013, Control No. 90/012,550, pp. 27-31 (including

citations to Declarations from Academy Award Winners Sir Peter Jackson, Don M. Burgess, and

Steven Soderbergh filed concurrently therewith).

An aspect of at least one of the embodiments disclosed in the present Application includes

the realization of cameras that can produce high-quality, compressed video recordings that are

acceptable to the experts and consumers in the high end market segments (e.g., the major motion

picture market). More specifically, cameras that can capture, compress and store raw or

substantially raw video data having a resolution of at least about 2k at a frame rate of at least

about 23 frames per second. See, e.g., Present Application, paragraph [0003]. Moreover, with

regard to the cameras and methods recited in the currently pending claims, the video data is
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compressed such that the data remains substantially Visually lossless upon decompression. See,

e.g., Present Application, paragraphs [0004], [0007].

The Proposed Ishii/Newman Combination Does Not Render the Claims Obvious

Ishii describes an image pickup device and image recording apparatus. As the Examiner

appears to recognize in the Office Action, Ishii does not disclose certain claimed features. For

instance, specifically with respect to claim 1, Ishii does not disclose at least “electronics having an

image processing module and a compression module”, the “image processing module configured

to process the raw mosaiced image data”, and the “compression module configured to compress

the processed image data. . . such that the compressed processed image data can be decompressed

and demosaiced into a substantially Visually lossless image of at least 2k resolution”. For

example, Ishii describes performing “Bayer interpolation” prior to compression.

Moreover, Ishii does not describe that “compressed processed image data can be

decompressed and demosaiced into a substantially Visually lossless image of at least 2k resolution,

wherein the memory device receives the compressed processed image data at a rate of at least

about 23 frames per second.”

The Office Action looks to Newman to cure the deficiencies of Ishii. However, given the

teachings of Ishii, the proposed modified device would not have resulted in the claimed invention.

Rather, Ishii describes a system that separately compresses and records difi’erent regions of the

image (e.g., different quadrants) of the image.

As explained in greater detail below, separately compressing image data corresponding

to different image regions, as taught by Ishii, would increase the likelihood of artifacts at the

boundaries between the different regions after the separately compressed image data is

re-combined and thus create additional challenges to achieving a substantially Visusally lossless

result. As a result, the resulting image data generated by the proposed modified device of Ishii

would not lead of one of ordinary skill in the art to conclude that such compressed Video data

could be decompressed and demosaiced into a “substantially Visually lossless image”.

Moreover, Ishii itself suggests that separately compressing and/or recording different

regions of an image would not have been practical at the time of the filing date of the present

application for cinema quality recording, such as where “the compressed processed image data

can be decompressed and demosaiced into a substantially Visually lossless image of at least 2k
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resolution, wherein the memory device receives the compressed processed image data at a rate of

at least 23 frames per second.”

For instance, referring to Figure 23 of Ishii, Ishii teaches incorporating four separate

recording devices 109a-109d onto a camera. At the claimed resolutions and frame rates,

incorporating four separate recording devices supported by the camera would have increased the

likelihood of errors when recording the data and retrieving the recorded data at the claimed

resolutions and frame rates. Thus, one of skill in the art would have no reason to believe that the

resulting image data could not be decompressed and demosaiced into a “substantially visually

lossless image” at the claimed resolutions and frame rates.

Claim 1
 

The Office Action recognizes on page 5 that Ishii does not disclose or suggest certain

features of claim 1. For instance, specifically with respect to claim 1, Ishii does not disclose at

least:

electronics having an image processing module and a compression

module implemented therein,

the image processing module connected between the image sensor

and the memory device, the image processing module configured to

process the raw mosaiced image data from the image sensor and output

processed image data based on the raw mosaiced image data from the

image sensor, the processed image data including less than three data

valuesfor each of the light sensitive devices included in thefirst, second,

and thirdpluralities of light sensitive devices, and

the compression module connected between the image sensor and

the memory device, the compression module configured to compress the

processed image data with a mathematically lossy compression technique

into compressed processed image data such that the compressed

processed image data can be decompressed and demosaiced into a

substantially visually lossless image ofat least 2k resolution,

wherein the memory device receives the compressed processed

image data at a rate ofat least about 23frames per second

In contrast to the technique of claim 1, Ishii describes demosaicing image data prior to

compression. This is made clear throughout Ishii in at least the following passages:

The image processing unit 104 performs predetermined image

processes such as Bayer interpolation and color correction for the image

dsignals that have been supplied by the sensor 103.
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Ishii column 5, lines 38-41.

In the 4k image pickup mode, the sensor 103 supplies image signals

of an image size of 4O96X2160 so that the image processing

unit 104 performs the Bayer interpolation and the color correction...

Ishii column 5, lines 53-56.

In the 2k image pickup mode, the sensor 103 supplies image signals

of an image size of 3O72X 1620 so that the image processing

unit 104 performs the Bayer interpolation and the color correction...

Ishii column 5, lines 59-62.

In the 720 p image pickup mode, the sensor 103 supplies image

signals of an image size of 1920X1080 so that the image processing

unit 104 performs the Bayer interpolation and the color correction...

Ishii column 5, lines 64-67.

One of ordinary skill in the art understands that the term “interpolation” is often used in

reference to demosaicing process. Moreover, it is also known that filnctions including color

correction can only be performed on demosaiced data.

In light of the above-described reasons, the Patent Owner submits that one or ordinary

skill in the art would conclude that Ishii reference is written with the assumption that the reader

would understand that the well-known technique of demosaicing would necessarily be performed

prior to compression.

As such, Ishii does not teach or suggest a system configured to “compress the processed

image data with a mathematically lossy compression technique into compressed processed image

data such that the compressedprocessed image data can be decompressed and demosaiced into

a substantially visually lossless image of at least 2k resolution.”

The Office Action looks to Newman to cure certain deficiencies of Ishii, and suggests that

one of skill in the art would have had a reason to modify the Ishii device in view of Newman to

arrive at the video camera of claim 1. Applicant submits that this conclusion is incorrect. Rather,

for the reasons set forth below, in view of the teachings of Ishii there is no reason at all to modify

the Ishii device in the proposed manner. Indeed, the proposed modified device would not result

in the claimed invention.
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Ishii describes a technique of separately compressing and recording different regions of an

image. Figure 7A of Ishii reproduced below illustrates a camera that implements such a process

for a “4k image pickup mode”.
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Ishii describes that the image processing unit 104 performs predetermined image processes such

as Bayer interpolation and color correction, and “divides the image signal for each frame into four

divided sets of image signals, and supplies the four sets of the divided image signals to the output

selecting unit 105.” Ishii, column 5, lines 38-67 and column 8, lines 13-28. As shown in Figure

7A, each of the four sets of divided image signals correspond to one quadrant of the image.

Notably, every single one of the 12 illustrated cameras in the Ishii reference shows separation of

the image data into four divided sets of output signals, including the cameras illustrated in each of

Figures 1, 3, 4, 7A, 8A, 9A, 10, 14, 15, 19, 23, and 24.

Ishii only appears to describe compression of image data with respect to Figures 23 and

24. Figure 23 is reproduced below:
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As shown, in the embodiment of Figure 23, the four divided image signals from output selecting

unit 105 are sent to four separate image compression units 112a-112d and four separate image

recording units lO9a-lO9d. The same is true of the other embodiment capable of compressing

image data shown in Figure 24.

Thus, any modified Ishii device would separate the image data into divided output signals,

such as where the divided output signals correspond to different quadrants of the image data.

However, separately compressing image data corresponding to different quadrants would result in

significant visual artifacts when the quadrants are decompressed and re-combined. The artifacts

would be particularly pronounced at the edges between quadrants. This is because with the

known compression codecs used for video image data compression, the resulting decompressed

value of one pixel is affected by the values of surrounding pixels during the compression process.

If quadrants are compressed separately in isolation from the other quadrants, the pixels at

an edge of one quadrant will be compressed without taking into account pixels at the edge of the

adjacent quadrant. As a result, modifying the camera of Ishii in the proposed manner would result

in an increased likelihood of significant visual artifacts when the data is decompressed,

demosaiced, and re-combined, especially at the seams between quadrants. This is especially true

at the claimed resolutions because artifacts would be more visible for higher resolution image data

than for lower resolution image data.

Ishii does not appear to make any reference to using the cameras disclosed in Ishii for

cinema-grade recording, or to whether or not the compressed data remains visually lossless upon

decompression. Thus, the above-described visual artifacts may have been acceptable for the

purposes of the inventors of the Ishii device.

However, one of skill in the art would have had no reason to believe that the proposed

modified Ishii device would produce image data that could be decompressed and demosaiced into

a substantially visually lossless image of at least 2k resolution, wherein the memory device

receives the compressed processed image data at a rate of at least about 23 frames per second.

Moreover, separately compressing and/or recording different regions of an image would

not have been practical at the time of the filing date of the present application for cinema quality

recording, such as where “the compressed processed image data can be decompressed and

demosaiced into a substantially visually lossless image of at least 2k resolution, wherein the

-14-
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memory device receives the compressed processed image data at a rate of at least 23 frames per

second.” For instance, referring to Figure 23 of Ishii, Ishii teaches incorporating four separate

recording devices lO9a—lO9d onto a camera. At the claimed resolutions and frame rates,

incorporating four separate recording devices supported by the camera would have significantly

increased the likelihood of errors when recording the data and retrieving the recorded data at the

claimed resolutions and frame rates, at least at the time of the filing date of the present

application.

Thus, one of skill in the art would have had no reason to believe that the proposed

modified Ishii device would produce image data that could be decompressed and demosaiced into

a substantially visually lossless image of at least 2k resolution, wherein the memory device

receives the compressed processed image data at a rate of at least about 23 frames per second.

For at least these reasons, the cited combination does not render the claims obvious.

Applicant respectfillly requests withdrawal of the rejection to claim 1.

Dependent Claims 2-15

Applicant submits that dependent claims 2-15 are patenatably distinguished from the cited

references at least based on their dependency from claim 1, for the reasons set forth above with

respect to claim 1.

Independent Claim 16

Claim 16 is a method claim and is of different scope than claim 1, which is directed to a

video camera. However, claim 16 shares certain similar features to claim 1, and is believed to be

patentably distinguished from the cited references for reasons similar to those set forth above with

respect to claim 1. Applicant submits that the cited references do not teach or suggest at least the

following features of claim 16:

with electronics of the camera, compressing the processed image

data with a mathematically lossy compression technique into compressed

processed image data such that the compressed processed image data can

be decompressed and demosaiced into a substantially visually lossless

image of at least 2k resolution, and

recording the compressed processed image data onto a memory

device of the camera at a rate of at least about 23 frames per second.
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Dependent Claims 17-30

Applicant submits that dependent claims 17-30 are patenatably distinguished from the

cited references at least based on their dependency from claim 16, for the reasons set forth above

with respect to claim 16.

No Disclaimers or Disavowals

Although the present communication may include alterations to the application or claims,

or characterizations of claim scope or referenced art, Applicant is not conceding in this

application that previously pending claims are not patentable over the cited references. Rather,

any alterations or characterizations are being made to facilitate expeditious prosecution of this

application. Applicant reserves the right to pursue at a later date any previously pending or other

broader or narrower claims that capture any subject matter supported by the present disclosure,

including subject matter found to be specifically disclaimed herein or by any prior prosecution.

Accordingly, reviewers of this or any parent, child or related prosecution history shall not

reasonably infer that Applicant has made any disclaimers or disavowals of any subject matter

supported by the present application.

Co-Pending and Other Applications of Assignee

Applicant wishes to draw the Examiner's attention to the following applications of the

present application's assignee, some of which are co-pending. 

 

 

 

 

 

 

 
 
 

       
 

Docket No. Serial No. £33113!tion No. Title Filed

REDCO\/I.007A 12/101,882 8,174,560 VIDEO CAVIERA 04/11/2008

REDCO\/I.007C1 13/464,803 2012/0294582 VIDEO CAVIERA 05/04/2012

REDCO\/I.007C2 13/566,868 8,358,357 VIDEO CAVIERA 08/03/2012

REDCO\/I.007C3 14/485,611 N/A VIDEO CAVIERA 09/12/2014

REDCO\/I.007CP1 12/422,507 8,237,830 VIDEO CAVIERA 04/13/2009

REDCO\/I.007CP1C1 12/834,854 7,830,967 VIDEO CAVIERA 07/12/2010

REDCO\/I.007CP1C2 13/566,924 2013/0113951 VIDEO CAVIERA 08/03/2012

REDCO\/I.007P1C3 14/488,030 N/A VIDEO CAMERA 09/16/2014
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Filing Date: September 12, 2014

. Patent/ . .

Docket No. Serial No. Publication No. Title Filed

REDCOM.007X1

(reexamination of 90/012,550 8,174,560 C1 VIDEO CAMERA 09/13/2012

REDCOM.007A)
     
 

Applicant notes that cited references, office actions, responses and notices of allowance

currently exist or will exist for the above-referenced matters. Applicant also understands that the

Examiner has access to sophisticated online Patent Office computing systems that provide ready

access to the fiill file histories of these matters including, for example, specifications, drawings,

pending claims, cited art, office actions, responses, declarations, and notices of allowance. Rather

than submit copies these file histories, Applicant respectfiilly requests that the Examiner continue

to review these file histories online for past, current, and future information about these matters.

Also, if the Examiner cannot readily access these file histories, the Applicant would be pleased to

provide any portion of any of the file histories at any time upon specific Examiner request.

Please charge any additional fees, including any fees for additional extension of time, or

credit overpayment to Deposit Account No. 11-1410.

Dated: May 18, 2015

19352044

APPLE v. RED.COM

Respectfiilly submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

By: /Sean Ambrosius/
 

Sean Ambrosius

Registration No. 65,290

Attorney of Record
Customer No. 20995

(949) 760-0404
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NO- Acknowledgement Receipt, is being transmitted

. from within the Pacific Time zone to the
Reexam Filed : September 13, 2012 Commissioner for Patents via the EFS Webserver on:

Patent No. : 8,174,560 Jun 1’ 2013
(Date)

For : VIDEO CAMERA
/Mlcha61 GuLLLana/

Examiner : Henry N. Tran Michaer A. Guiliarta, Reg. no. 42, 611

Art Unit : 3992

Coano. : l 159

 
 

DECLARATION OF SIR PETER JACKSON UNDER 37 C.F.R. §1.132
 

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450

Dear Sir:

1, Sir Peter Jackson, declare that:

l. I am a professional film maker and have served as Producer, Director, and Writer,

in various capacities in my projects. My filmography is attached as Exhibit A. Exhibit B includes

a list of awards and nominations I have received.

2. In my experience with various productions, I have personally used and directed the

use of cameras made by Red.com, Inc., (“RED”).

3. I believe I was the first person to direct a film that was shot using one of RED’s

cameras, back in 2007. That camera, a pre—production version of RED’s RED ONE, had the

ability to record, onboard, compressed raw image data, at 2K and higher resolutions, yet remain

visually lossless. Specifically, the RED ONE camera could compress and record raw digital image

data having a resolution of at least 2K (including 4K) into a storage device of the camera (e.g.,

carried on or within a portable housing of the camera) at a frame rate of at least about twenty-three

-1-
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frames per second. The RED ONE camera compressed the raw digital image data such that the

data remained substantially visually lossless upon decompression.

4. The film "Crossing the Line" was a test made with RED's cameras that were then in

development. The camera was unlike anything we had ever seen before in camera technology. In

fact to my knowledge it has only been in the past year that other compressed raw camera systems

have come to market; over six years since I first used the RED ONE.

5. RED's innovation was an idea not seen before in cinema production. Without this

breakthrough, the data requirements for shooting high—resolution cinema would not be feasible.

RED's method of compressing and recording raw digital image data having a resolution of at least

2K (including 4K) into a storage device of the camera (e. g., carried on or within a portable housing

of the camera) at a frame rate of at least about twenty—three frames per second, where the data

remains substantially visually lossless upon decompression, has allowed us, as an industry, to push

forward with higher resolutions that improve picture quality. When shooting, I use both the 2K

and 4K modes; the 4k mode for normal speed shooting and the 2k mode for slow motion shooting.

Switching to the 2K mode lowers the data rate that would normally result from shooting at a higher

frame rate needed for achieving a slow motion effect.

6. Previous (non—compressed raw) methods of recording digital motion pictures were

not satisfactory alternatives to film-based production because they were more expensive, of lower

picture quality and ironically had higher data requirements.

7. On The Hobbit films I have shot over four times the amount of footage as I did ten

years ago on The Lord of the Rings trilogy. This has only been possible due to the RED’s

invention of the compressed raw system. Uncompressed files would have resulted in an impossible

amount of data for our system to handle.

8. More recently, I have moved into even higher frame rates for normal speed

shooting. The Hobbit movies were shot in 3D at 48 frames per second, twice the usual frame rate

for cinema. This too was an innovation only made possible by the RED’s compressed raw system.

There was no other camera system that could do that when we started shooting The Hobbit.

_2_
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9. I have no hesitation is saying that RED’s compressed raw system is a first of its kind

system that has pushed the film industry forward and allowed us to do things not previously

possible.

10. My continued reliance on RED cameras is based primarily on the ability of the RED

cameras to compress and record raw digital image data having a resolution of at least 2K (including

4K) into a storage device of the camera (e.g., carried on or within a portable housing of the

camera) at a frame rate of at least about twenty-three frames per second, where the data remains

substantially visually lossless upon decompression. This decision is not based on any competitive

price comparisons or advertising.

1 1. All statements made herein of my own knowledge are true. All statements made on

information and belief are believed to be true. These statements were made with the knowledge

that willful false statements and the like so made are punishable by fine, imprisonment, or both,

under 18 U.S.C. § 1001, and that such willful false statements may jeopardize the validity of the

application or any patent issuing therefrom.

2%“?er 2Q F3:
Date
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EXHIBIT A

Filmography

Year Title of Movie I Job

1976 The Valley (short) Director, Writer, Producer

1987 Bad Taste Director, Writer, Producer

1989 Meet the Feebles Director, Writer, Producer

1992 Valley of the Stereos (short) Producer

1992 Braindead (Dead Alive) W_WWWWW WDWiregtWor, Writer WWWW

1994 Heavenly Creatures Director, Writer, Producer

WlfiiW WW Forgotten Silver Director, Writer I
1996 Jack Brown Genius Writer, Producer I
1996 The Frighteners Director, Writer, Producer I
2001 The Lord of the Rings: The Fellowship of Director, Writer, Producer

the Ring ..........., M

2002 The Lord of The Rings: The Two Towers I Director, Writer, Producer
2003 The Lord of the Rings: The Return of the Director, Writer, Producer

King

2003 The Long and Short of It (short)WWWWW gecutiye_Pquducer

2005 King Kong Director, Writer, Producer

2008 Crossing the Line (short) Director, Writer
2009 District 9 Producer

2009 The Lovely Bones Director, Writer, Producer
201 1 The Adventures of Tintin: The Secret of Producer

the Unicorn

2012 West of Memphis Producer

2012 The Hobbit: An Unexpected Journey Director, Writer, Producer

I 2013 The Hobbit: The Desolation of Smaug Director, Writer, Producer
I 2014 The Hobbit: There and Back Again Director, Writer, Producer
I 2015 The Adventures of Tintin sequel Director, Producer
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EXHIBIT B

Awards

AFI Awards, USA, 2002

- Won, AFl Award for Movie of the Year for The Lord of the Rings: The Fellowship of the Ring

(2001) — Shared With: Barrie M. Osborne, Fran Walsh, Tim Sanders

- THE LORD OF THE RINGS: THE FELLOWSHIP OF THE RING taps the magical forces of

American film to bring life to J.R.R. Tolkien’s rich literary legacy. Never losing sight of the

"human” elements of this first book in his trilogy, the scope of the film sets the standard by

which future motion picture epics should be judged.

Academy Awards, USA, 2010

- Nominated, Oscar for Best Motion Picture of the Year for District 9 (2009) ~ Shared With

Carolynne Cunningham

Academy Awards, USA, 2004

° Won, Oscar for Best Picture for The Lord of the Rings: The Return of the King (2003) - Shared

With Barrie M. Osborne, Fran Walsh

- Won, Oscar for Best Director for The Lord of the Rings: The Return of the King (2003)

- Won, Oscar for Best Writing, Adapted Screenplay for The Lord of the Rings: The Return of the

King (2003) — Shared With Fran Walsh, Philippa Boyens

Academy Awards, USA, 2003

- Nominated, Oscar for Best Picture for The Lord of the Rings: The Two Towers (2002) — Shared

With Barrie M. Osborne, Fran Walsh

Academy Awards, USA, 2002

- Nominated, Oscar for Best Picture for The Lord of the Rings: The Fellowship of the Ring

(2001) — Shared With Barrie M. Osborne, Fran Walsh

- Nominated, Oscar for Best Director for The Lord of the Rings: The Fellowship of the Ring

(2001)

- Nominated, Oscar for Best Writing, Screenplay Based on Material Previously Produced or

Published for The Lord of the Rings: The Fellowship of the Ring (2001) — Shared With Fran

Walsh, Philippa Boyens

Academy Awards, USA, 1995

- Nominated, Oscar for Best Writing, Screenplay Written Directly for the Screen for Heavenly

Creatures (1994) — Shared With Fran Walsh

Academy of Science Fiction, Fantasy & Horror Films, USA, 2013

- Nominated, Saturn Award for Best Director for The Hobbit: An Unexpected Journey (2012)
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Academy of Science Fiction, Fantasy & Horror Films, USA, 2006

' Won, Saturn Award for Best Director for King Kong (2005)

- Nominated, Saturn Award for Best Writing for King Kong (2005) — Shared With Fran Walsh,

Philippa Boycns

Academy of Science Fiction, Fantasy & Horror Films, USA, 2004

0 Won, Saturn Award for Best Director for The Lord of the Rings: The Return of the King (2003)

- Won, Saturn Award for Best Writing for The Lord of the Rings: The Return of the King (2003)

— Shared With Fran Walsh, Philippa Boycns

Academy of Science Fiction, Fantasy & Horror Films, USA, 2003

- Nominated, Saturn Award for Best Director for The Lord of the Rings: The Two Towers

(2002)

° Nominated, Saturn Award for Best Writing for The Lord of the Rings: The Two Towers (2002)

- Shared With Fran Walsh, Philippa Boyens, Stephen Sinclair

Academy of Science Fiction, Fantasy & Horror Films, USA, 2002

- Won, Saturn Award for Best Director for The Lord of the Rings: The Fellowship of the Ring

(2001)

- Nominated, Saturn Award for Best Writing for The Lord of the Rings: The Fellowship of the

Ring (2001) — Shared With Fran Walsh, Philippa Boyens

Academy of Science Fiction, Fantasy & Horror Films, USA, 1997

- Nominated, Saturn Award for Best Director for The Frighteners (1996)

- Nominated, Saturn Award for Best Writer for The Frighteners (1996) — Shared With Fran
Walsh

Amanda Awards, Norway, 2004

- Won, Amanda for Best Foreign Feature Film (Arets utenlandske kinofilm) for The Lord of the

Rings: The Return of the King (2003)

Amanda Awards, Norway, 2003

- Nominated, Amanda for Best Foreign Feature Film (Arets utenlandske spillefilm) for The Lord

of the Rings: The Two Towers (2002)

Amanda Awards, Norway, 2002

- Nominated, Amanda for Best Foreign Feature Film (Arets utenlandske spillefilm) for The Lord

of the Rings: The Fellowship of the Ring (2001)

Amsterdam Fantastic Film Festival, 2004

° Won, Lifetime Achievement Award

Amsterdam Fantastic Film Festival, 1993

o Won, Silver Scream Award for Dead Alive (1992)
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Australian Film Institute, 2004

- Won, AFI Award for Best Foreign Film for The Lord of the Rings: The Return of the King

(2003) ~ Shared With Barrie M. Osborne, Fran Walsh

Australian Film Institute, 2003

0 Won, Best Foreign Film Award for The Lord of the Rings: The Two Towers (2002) — Shared

With Barrie M. Osborne, Fran Walsh

Australian Film Institute, 2002

- Won, Best Foreign Film Award for The Lord of the Rings: The Fellowship of the Ring (2001) —

Shared With Barrie M. Osborne, Fran Walsh, Tim Sanders

Avoriaz Fantastic Film Festival, 1993

- Won, Grand Prize for Dead Alive (1992)

BAFTA Awards, 2004

- Won, BAFTA Film Award for Best Film for The Lord of the Rings: The Return of the King

(2003) — Shared With Barrie M. Osborne, Fran Walsh

- Won, BAFTA Film Award for Best Screenplay — Adapted for The Lord of the Rings: The

Return of the King (2003) — Shared With Fran Walsh, Philippa Boyens

° Nominated, David Lean Award for Direction for The Lord of the Rings: The Return of the

King (2003)

- Nominated, BAFTA Children's Award for Best Feature Film for The Lord of the Rings: The

Return of the King (2003) — Shared With Fran Walsh, Barrie M. Osborne

BAFTA Awards, 2003

- Nominated, BAFTA Children's Award for Best Feature Film for The Lord of the Rings: The

Two Towers (2002) — Shared With Barrie M. Osborne, Fran Walsh

- Nominated, BAFTA Film Award for Best Film for The Lord of the Rings: The Two Towers

(2002) - Shared With Barrie M. Osborne, Fran Walsh

- Nominated, David Lean Award for Direction for The Lord of the Rings: The Two Towers

(2002)

BAFTA Awards, 2002

- Won, BAFTA Film Award for Best Film for The Lord of the Rings: The Fellowship of the

Ring (2001) - Shared With Barrie M. Osborne, Tim Sanders

- Won, David Lean Award for Direction for The Lord of the Rings: The Fellowship of the Ring

(2001)

- Nominated, BAFTA Children's Award for Best Feature Film for The Lord of the Rings: The

Fellowship of the Ring (2001) - Shared With Barrie M. Osborne, Fran Walsh, Tim Sanders

- Nominated, BAFTA Film Award for Best Screenplay — Adapted for The Lord of the Rings: The

Fellowship of the Ring (2001) - Shared With Fran Walsh, Philippa Boyens
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Bodil Awards, 2004

- Nominated, Bodil for Best American Film (Bedste amerikanske film) for The Lord of the

Rings: The Return of the King (2003)

Bodil Awards, 2002

- Won, Bodil for Best American Film (Bedste amerikanske film) for The Lord of the Rings: The

Fellowship of the Ring (2001)

Boston Society of Film Critics Awards, 2003

- 2nd place, BSFC Award for Best Director for The Lord of the Rings: The Return of the King

(2003)

Boston Society of Film Critics Awards, 2001

- 2nd place, BSFC Award for Best Director for The Lord of the Rings: The Fellowship of the

Ring (2001)

Bram Stoker Awards, 2002

- Nominated, Bram Stoker Award for Screenplay for The Lord of the Rings: The Fellowship of

the Ring (2001) — Shared With Philippa Boyens, Fran Walsh

Broadcast Film Critics Association Awards, 2006

- Nominated, Critics Choice Award for Best Director for King Kong (2005)

Broadcast Film Critics Association Awards, 2004

- Won, Critics Choice Award for Best Director for The Lord of the Rings: The Return of the

King (2003)

Broadcast Film Critics Association Awards, 2002

0 Nominated, Critics Choice Award for Best Director for The Lord of the Rings: The Fellowship

of the Ring (2001)

Central Ohio Film Critics Association, 2004

- Won, COFCA Award for Best Director for The Lord of the Rings: The Return of the King

(2003)

' 2nd place, COFCA Award for Best Screenplay, Adapted for The Lord of the Rings: The Return

of the King (2003) — Shared With Philippa Boyens, Fran Walsh

Chicago Film Critics Association Awards, 2006

- Nominated, CFCA Award for Best Director for King Kong (2005)

Chicago Film Critics Association Awards, 2004

° Won, CFCA Award for Best Director for The Lord of the Rings: The Return of the King (2003)

- Nominated, CFCA Award for Best Screenplay for The Lord of the Rings: The Return of the

King (2003) ~ Shared With Fran Walsh, Philippa Boyens

Chicago Film Critics Association Awards, 2003

-8—
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- Nominated, CFCA Award for Best Director for The Lord of the Rings: The Two Towers

(2002)

Chicago Film Critics Association Awards, 2002

- Nominated, CFCA Award for Best Director for The Lord of the Rings: The Fellowship of the

Ring (2001)

Chicago International Film Festival, 1996

- Nominated, Gold Hugo for Best Documentary for Forgotten Silver (1995)

Chicago International Film Festival, 1994

- Nominated, Gold Hugo for Best Feature for Heavenly Creatures (1994)

Chlotrudis Awards, 2003

v Won, Audience Award for Best Screenplay — Adapted for The Lord of the Rings: The Two

Towers (2002) - Shared With Fran Walsh, Philippa Boyens, Stephen Sinclair

Chlotrudis Awards, 2002

- Won, Chlotrudis Award for Best Adapted Screenplay for The Lord of the Rings: The

Fellowship of the Ring (2001) — Shared With Fran Walsh, Philippa Boyens

Czech Lions, 2003

- Nominated, Czech Lion for Best Foreign Language Film (Nejlepsi zahranicni film) for The

Lord of the Rings: The Fellowship of the Ring (2001) — New Zeaiand/USA.

DVD Exclusive Awards, 2005

- Won, DVDX Award for Best Audio Commentary (New for DVD) for The Lord of the Rings:

The Return of the King (2003) (Special Extended Edition) — Shared With Frances Walsh,

Philippa Boyens

- Nominated, DVDX Award for Best Deleted Scenes, Outtakes and Bloopers for The Lord of the

Rings: The Return of the King (2003) (Special Extended Edition)

- Nominated, DVDX Award for Best New Movie Scenes (Finished, Edited Into Movie or Stand-

Alone) for The Lord of the Rings: The Return of the King (2003) (Special Extended Edition)

DVD Exclusive Awards, 2003

- Won, DVD Premiere Award for Best New, Enhanced or Reconstructed Movie Scenes for The

Lord of the Rings: The Fellowship of the Ring (2001) — For the Extended Edition‘s overall new
and extended scenes included in extended film

- Won, DVD Premiere Award for Best Audio Commentary, New Release for The Lord of the

Rings: The Fellowship of the Ring (2001) (Extended Edition) — Shared With Fran Walsh,

Philippa Boyens

' Won, Director Award

- Won, DVDX Award for Best New Movie Scenes (Finished-Edited Into Movie or Stand—Alone)

for The Lord of the Rings: The Two Towers (2002) (Special Extended Edition)

- Nominated, DVDX Award for Best Audio Commentary (New for DVD) for The Lord of the

Rings: The Two Towers (2002) (Special Extended Edition) — Shared With Fran Walsh, Philippa

Boyens
_9_

APPLE V. RED.COM Page 301 of 875 Apple Ex. 1002



APPLE v. RED.COM Page 302 of 875 Apple Ex. 1002

Control N0.: 90/012,550

Patent N0.: 8,174,560

Dallas-Fort Worth Film Critics Association Awards, 2004

- Won, DFWFCA Award for Best Director for The Lord of the Rings: The Return of the King

(2003)

Dallas-Fort Worth Film Critics Association Awards, 2003

° Won, DFWFCA Award for Best Director for The Lord of the Rings: Thc Two Towers (2002)

Dallas-Fort Worth Film Critics Association Awards, 2002

0 3rd place, DFWFCA Award for Best Director for The Lord of the Rings: The Fellowship of the

Ring (2001)

Directors Guild of America, USA, 2004

- Won, DGA Award for Outstanding Directorial Achievement in Motion Pictures for The Lord

of the Rings: The Return of the King (2003) — Shared With Nikolas Korda (unit production

manager) (plaque), Zane Weiner (unit production manager) (plaque), Carolynne Cunningham

(first assistant director) (plaque), Guy Campbell (key second assistant director) (plaque), Marc

Ashton (key second assistant director) (plaque)

Directors Guild of America, USA, 2003

- Nominated, DGA Award for Outstanding Directorial Achievement in Motion Pictures for The

Lord of the Rings: The Two Towers (2002)

Directors Guild of America, USA, 2002

- Nominated, DGA Award for Outstanding Directorial Achievement in Motion Pictures for The

Lord of the Rings: The Fellowship of the Ring (2001)

Directors Guild of Great Britain, 2004

' Won, DGGB Award for Outstanding Directorial Achievement in International Film for The

Lord of the Rings: The Return of the King (2003)

Empire Awards, UK, 2013

- Nominated, Empire Award for Best Director for The Hobbit: An Unexpected Journey (2012)

Empire Awards, UK, 2006

- Nominated, Empire Award for Best Director for King Kong (2005)

Empire Awards, UK, 2004

° Nominated, Empire Award for Best Director for The Lord of the Rings: The Return of the King

(2 003)
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Empire Awards, UK, 2003

- Nominated, Empire Award for Best Director for The Lord of the Rings: The Two Towers

(2002)

Empire Awards, UK, 2002

- Nominated, Empire Award for Best Director for The Lord of the Rings: The Fellowship of the

Ring (2001)

Fantafestival, 1991

- Won, Best Direction for Meet the Feebles (1989)

Fantafestival, 1989

- Won, Audience Award for Bad Taste (1987)

Fantasporto, 1997

- Won, Audience Jury Award for Forgotten Silver (1995)

Fantafestival, 1993

- Won, international Fantasy Film Award for Best Film for Dead Alive (1992)

Fantafestival, 1991

- Nominated, International Fantasy Film Award for Best Film for Meet the Feebles (1 989)

Fantafestival, 1990

- Nominated, International Fantasy Film Award for Best Film for Bad Taste (1987)

Florida Film Critics Circle Awards, 2004

- Won, FFCC Award for Best Director for The Lord of the Rings: The Return of the King (20 03)

Florida Film Critics Circle Awards, 2002

- Won, FFCC Award for Best Director for The Lord of the Rings: The Fellowship of the Ring

(2001)

Golden Globes, USA, 2006

- Nominated, Golden Globe for Best Director — Motion Picture for King Kong (2005)

Golden Globes, USA, 2004

- Won, Golden Globe for Best Director — Motion Picture for The Lord of the Rings: The Return

of the King (2003)

Golden Globes, USA, 2003

° Nominated, Golden Globe for Best Director — Motion Picture for The Lord of the Rings: The

Two Towers (2002)

-11-
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Golden Globes, USA, 2002

- Nominated, Golden Globe for Best Director - Motion Picture for The Lord of the Rings: The

Fellowship of the Ring (2001)

Gérardmcr Film Festival, 1995

- Won, Grand Prize for Heavenly Creatures (1 994)

llugo Awards, 2013

- Nominated, Hugo for Best Dramatic Presentation - Long Form for The Hobbit: An Unexpected

Journey (2012) — Shared With Guillermo del Toro (writer), Philippa Boyens (writer), Fran Walsh

(writer)

Hugo Awards, 2004

- Won, Hugo for Best Dramatic Presentation — Long Form for The Lord of the Rings: The Return

of the King (2003) — Shared With Fran Walsh (screenplay), J.R.R. Tolkien (based on the book),

Philippa Boyens (screenplay)

° Won, Hugo for Best Dramatic Presentation - Short Form for 2003 MTV Movie Awards (2003)

— Shared With Fran Walsh (written by/director), Philippa Boyens (written by/director)

- For Gollum's acceptance speech

Hugo Awards, 2003

- Won, Hugo for Best Dramatic Presentation ~ Long Form for The Lord of the Rings: The Two

Towers (2002) - Shared With Stephen Sinclair (screenplay), Philippa Boyens (screenplay),

J.R.R. Tolkien (book), Fran Walsh (screenplay)

Hugo Awards, 2002

- Won, Hugo for Best Dramatic Presentation for The Lord of the Rings: The Fellowship of the

Ring (2001) — Shared With Harvey Weinstein (executive producer), Barrie M. Osborne

(producer), J.R.R. Tolkien (book), Tim Sanders (producer), Philippa Boyens (screenplay), Bob

Weinstein (executive producer), Fran Walsh (screenplay)

Kansas City Film Critics Circle Awards, 2004

' Won, KCFCC Award for Best Director for The Lord of the Rings: The Return of the King

(2003)

- Peter Jackson becomes the first director to win this award three consecutive years.

Kansas City Film Critics Circle Awards, 2003

- Won, KCFCC Award for Best Director for The Lord of the Rings: The Two Towers (2002)

Kansas City Film Critics Circle Awards, 2002

- Won, KCFCC Award for Best Director for The Lord of the Rings: The Fellowship of the Ring

(2001)

Las Vegas Film Critics Society Awards, 2004

- Won, Sierra Award for Best Director for The Lord of the Rings: The Return of the King (2003)

Las Vegas Film Critics Society Awards, 2003

'9 Won, Sierra Award for Best Director for The Lord of the Rings: The Two Towers (2002)
-12-
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Las Vegas Film Critics Society Awards, 2002

- Won, Sierra Award for Best Director for The Lord of the Rings: The Fellowship of the Ring

(2001)

- Nominated, Sierra Award for Best Screenplay for The Lord of the Rings: The Fellowship of the

Ring (2001) - Shared With Fran Walsh, Philippa Boyens

London Critics Circle Film Awards, 2006

- Nominated, ALFS Award for Director of the Year for King Kong (2005)

London Critics Circle Film Awards, 2004

- Nominated, ALFS Award for Director of the Year for The Lord of the Rings: The Return of the

King (2003)

London Critics Circle Film Awards, 2003

- Nominated, ALFS Award for Director of the Year for The Lord of the Rings: The Two Towers

(2002)

London Critics Circle Film Awards, 1996

- Won, ALFS Award for Director of the Year for Heavenly Creatures (1994)

Los Angeles Film Critics Association Awards, 2004

- Won, LAFCA Award for Best Director for The Lord of the Rings: The Return of the King

(2003)

National Board of Review, USA, 2001

- Won, Special Achievement Award for The Lord of the Rings: The Fellowship of the Ring

(2001)

National Society of Film Critics Awards, USA, 2004

- 2nd place, NSFC Award for Best Director for The Lord of the Rings: The Return of the King

(2003)

New Zealand Film and TV Awards (1), 1996

- Won, TV Award for Best Director — Drama/Comedy for Forgotten Silver (1995) — Shared With
Costa Botes

New Zealand Film and TV Awards (1), 1995

- Won, Film Award for Best Director for Heavenly Creatures (1994)

New Zealand Film and TV Awards (I), 1993

- Won, Film Award for Best Director for Dead Alive (1992)

- Won, Film Award for Best Screenplay for Dead Alive (1992) - Shared With Stephen Sinclair,
Fran Walsh

Online Film Critics Society Awards, 2006

- Nominated, OFCS Award for Best Director for King Kong (2005)
-13-
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Online Film Critics Society Awards, 2004

- Won, OFCS Award for Best Director for The Lord of the Rings: The Return of the King (2003)

n Won, OFCS Award for Best Screenplay, Adapted for The Lord of the Rings: The Return of the

King (2003) — Shared With Philippa Boyens, Fran Walsh

Online Film Critics Society Awards, 2003

- Won, OFCS Award for Best Director for The Lord of the Rings: The Two Towers (2002)

5 Nominated, OFCS Award for Best Screenplay, Adapted for The Lord of the Rings: The Two

Towers (2002) — Shared With Fran Walsh, Philippa Boyens, Stephen Sinclair

Online Film Critics Society Awards, 2002

- Nominated, OFCS Award for Best Director for The Lord of the Rings: The Fellowship of the

Ring (2001)

- Nominated, OFCS Award for Best Screenplay, Adapted for The Lord of the Rings: The

Fellowship of the Ring (2001) — Shared With Fran Walsh, Philippa Boyens

PGA Awards, 2012

- Won, PGA Award for Outstanding Producer of Animated Theatrical Motion Pictures for The

Adventures of Tintin (2011) - Shared With Steven Spielberg, Kathleen Kennedy

PGA Awards, 2010

- Nominated, PGA Award for Outstanding Producer of Theatrical Motion Pictures for District 9

(2009) - Shared With Carolynne Cunningham

PGA Awards, 2004

° Won, PGA Award for Outstanding Producer of Theatrical Motion Pictures for The Lord of the

Rings: The Return of the King (2003) — Shared With Barrie M. Osborne, Fran Walsh

PGA Awards, 2003

- Nominated, PGA Award for Outstanding Producer of Theatrical Motion Pictures for The Lord

of the Rings: The Two Towers (2002) — Shared With Barrie M. Osborne, Fran Walsh

Phoenix Film Critics Society Awards, 2004

- Won, PFCS Award for Best Director for The Lord of the Rings: The Return of the King (2003)

- Won, PFCS Award for Best Screenplay, Adapted for The Lord of the Rings: The Return of the

King (2003) - Shared With Fran Walsh, Philippa Boyens
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Phoenix Film Critics Society Awards, 2003

° Won, PFCS Award for Best Screenplay — Adapted for The Lord of the Rings: The Two Towers

(2002) — Shared With Frances Walsh, Philippa Boyens, Stephen Sinclair

- Nominated, PFCS Award for Best Director for The Lord ofthe Rings: The Two Towers (2002)

Phoenix Film Critics Society Awards, 2002

° Won, PFCS Award for Best Director for The Lord of the Rings: The Fellowship of the Ring

(2001)

- Won, PFCS Award for Best Screenplay — Adaptation for The Lord of the Rings: The

Fellowship of the Ring (2001) - Shared With Fran Walsh, Philippa Boyens

Robert Festival, 2004

- Nominated, Robert for Best American Film (Arets amerikanske film) for The Lord of the

Rings: The Return of the King (2003)

Robert Festival, 2003

- Nominated, Robert for Best American Film (Arets amerikanske film) for The Lord of the

Rings: The Two Towers (2002)

Robert Festival, 2002

- Won, Robert for Best American Film (Arets amerikanskc film) for The Lord of the Rings: The

Fellowship of the Ring (2001)

SFX Awards, UK, 2004

- Won, SFX Award for Best Film Director for The Lord of the Rings: The Return of the King

(2003)

SFX Awards, UK, 2003

- Won, SFX Award for Best SF or Fantasy Film Director for The Lord of the Rings: The Two

Towers (2002)

San Diego Film Critics Society Awards, 2003

- Won, SDFCS Award for Best Director for The Lord of the Rings: The Return of the King

(2003)

San Francisco Film Critics Circle, 2003

' Won, SFFCC Award for Best Director for The Lord of the Rings: The Return of the King

(2003)

Santa Barbara International Film Festival, 2004

° Won, Modern Master Award

Satellite Awards, 2003

9 Nominated, Golden Satellite Award for Best Director for The Lord of the Rings: The Two

Towers (2002)

- Nominated, Golden Satellite Award for Best Screenplay, Adapted for The Lord of the Rings:

The Two Towers (2002) - Shared With Fran Walsh, Phi1ippa Boyens, Stephen Sinclair
-15-
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Satellite Awards, 2002

- Nominated, Golden Satellite Award for Best Screenplay, Adapted for The Lord of the Rings:

The Fellowship of the Ring (2001) - Shared With Fran Walsh, Philippa Boyens

Science Fiction and Fantasy Writers of America, 2005

- Won, Nebula Award for Best Script for The Lord of the Rings: The Return of the King (2003) -

Shared With Fran Walsh, Philippa Boyens

Science Fiction and Fantasy Writers of America, 2004

- Won, Nebula Award for Best Script for The Lord of the Rings: The Two Towers (2002) —

Shared With Fran Walsh, Philippa Boyens, Stephen Sinclair

Science Fiction and Fantasy Writers of America, 2003

- Won, Nebula Award for Best Script for The Lord of the Rings: The Fellowship of the Ring

(2001) - Shared With Fran Walsh, Philippa Boyens

Seattle Film Critics Awards, 2002

- 2nd place, Seattle Film Critics Award for Best Director for The Lord of the Rings: The Two

Towers (2002)

- 2nd place, Seattle Film Critics Award for Best Screenplay, Adapted for The Lord of the Rings:

Thc Two Towers (2002) - Sharcd With Philippa Boyens, Stephen Sinclair, Fran Walsh

Sitges — Catalonian International Film Festival, 1996

- Nominated, Best Film for The Frighteners (1996)

Sitges - Catalonian International Film Festival, 1992

- Nominated, Best Film for Dead Alive (1992)

Southeaster11 Film Critics Association Awards, 2003

- Won, SEFCA Awa1d for Best Di1ecto1 f01 The Lord of the Rings: The Retuin of the King

(2003)

- 2nd place, SEFCA Award 1‘01 Best Sc1eenp1ay, Adapted for The L01d of the Rings: The Return

of the King (2003)— Sha1ed With F1an Walsh, Philippa Boyens

Southeastern Film Critics Association Awards, 2001

' Won, SEFCA Award for Best Director for The Lord of the Rings: The Fellowship of the Ring

(2001)

° Won, SEFCA Award for Best Screenplay, Adapted for The Lord of the Rings: The Fellowship

of the Ring (2001) - Shared With Fran Walsh, Philippa Boyens
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Toronto Film Critics Association Awards, 2003

- Won, TFCA Award for Best Director for The Lord of the Rings: The Return of the King (2003)

- Won, Special Citation For his work for his work on the "Lord of the Rings" trilogy as a whole

Toronto Film Critics Association Awards, 2001

- Nominated, 'l'FCA Award for Best Director for The Lord of the Rings: The Fellowship of the

Ring (2001)

Toronto International Film Festival, 1994

' Won, Metro Media Award for Heavenly Creatures (1994)

USC Scripter Award, 2004

- Nominated, USC Scripter Award for for The Lord of the Rings: The Return of the King (2003)

— Shared With Fran Walsh (screenwriter), Philippa Boyens (screenm‘iter), J .R.R. Tolkien

(author)

USC Scripter Award, 2003

- Nominated, USC Scripter Award for The Lord of the Rings: The Two Towers (2002) — Shared

With Fran Walsh (screenwriter), Philippa Boyens (screenwriter), Stephen Sinclair (screenwriter),

J .R.R. Tolkien (author)

USC Scripter Award, 2002

- Nominated, USC Scripter Award for The Lord of the Rings: The Fellowship of the Ring (2001)

— Shared With Fran Walsh (screenwriter), Philippa Boyens (screenM‘iter), J.R.R. Tolkien

(author)

Vancouver Film Critics Circle, 2004

- Won, VFCC Award for Best Director for The Lord of the Rings: The Return of the King (2003)

Venice Film Festival, 1994

- Won, Silver Lion for for Heavenly Creatures (1994)

0 Nominated, Golden Lion for Heavenly Creatures (1994)

Washington DC Area Film Critics Association Awards, 2003

- Won, WAFCA Award for Best Director for The Lord of the Rings: The Return of the King

(2003)

- Nominated, WAFCA Award for Best Screenplay, Adapted for The Lord of the Rings: The

Return of the King (2003) — Shared With Frances Walsh, Philippa Boyens

Writers Guild of America, USA, 2004

- Nominated, WGA Award (Screen) for Best Adapted Screenplay for The Lord of the Rings: The

Return of the King (2003) — Shared With Fran Walsh, Philippa Boyens
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Writers Guild of America, USA, 2002

- Nominated, WGA Award (Screen) for Best Screenplay Based on Material Previously Produced

or Published for The Lord of the Rings: The Fellowship of the Ring (2001) — Shared With Fran

Walsh, Philippa Boyens

Writers Guild of America, USA, 1995

- Nominated, WGA Award (Screen) for Best Screenplay Written Directly for the Screen for

lleavenly Creatures (1994) — Shared With Fran Walsh

Young Artist Awards, 2004

- Won, Jackie Coogan Award for the Lord of the Rings

15426724
051613
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Reexam Control I 90/0127550 I hereby certify that this correspondence, andany other attachment noted on the automated
NO- Acknowledgement Receipt, is being transmitted

, from within the Pacific Time zone to the

Reexam Flled I September 13, 2012 Commissioner for Patents via the EFS Webserver on:

J l l, 2013
Patent No. : 8,174,560 H Y

(Date)

For : VIDEO CAlVlERA
/Michael Guiliana/

Examiner : Henry N Tran Michael A. Guiliana, Reg. no. 42,611

Art Unit : 3992

Conf No. : 1 159
 

DECLARATION OF DON M. BURGESS UNDER 37 C.F.R. §1.132

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

1, Don M. Burgess, declare that:

1. I am a professional film maker, and have participated in productions in roles such as

Cinematographer, with the Camera and Electrical Department, and as an Actor. A table showing

my filmography is attached as Exhibit A. I have also been honored with several awards, a list of

which is attached as Exhibit B.

2. I have purchased and operated video cameras made by Redcom, Inc. (“RED”),

specifically those cameras sold under the names “RED ONE” and “RED EPIC”. I understand that

RED is the owner of US Patent No. 8,174,560 (“the 560 patent”), which is the subject of the

present reexamination proceeding. The Patent Owner has asked me to provide an explanation of

my experience with and opinions of the RED ONE and RED EPIC cameras. The patent owner has

not compensated me for my time spent preparing the present Declaration.
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3. Prior to my work on Book of Eli, which began filming on January 29, 2009, I had

used film cameras for all of the projects listed in my filmography. Thus, my experience with film-

based production spans over 29 years. Included in those film-based productions is Forrest Gump

(1994), Spiderman (2002) and Terminator 3: Rise of the Machines (2003).

4. Although some digital cameras had been marketed, in the mid-2000s, as “cinema

ready”, I was reluctant to shoot any projects with a digital camera until I was asked to serve as

Director of Photography on "Book of Eli". The Directors (Albert and Allen Hughes) asked me to

use RED digital cameras. I did a test and found the RED ONE to provide results equal to film.

This is the first time I realized that compressed digital image data could be sufficiently visually

lossless to be "good enough" to match the quality of film and with all the advantages that digital

had to offer.

5. I shot The Book of Eli using the RED ONE camera in the optional 4K REDCODE

RAW format in which the RED ONE camera stored RAW image data in a compressed format,

using removable Compact Flash cards. My experience as Director of Photography on The Book of

Eli convinced me that the RED ONE camera provided results that were the equal of film, in a

package that is just portable as a film camera, but cheaper and faster than film. Specifically, the

RED ONE camera was able to achieve these results by compressing and recording raw digital

image data with resolutions of at least 2K (including 4K) into storage devices of the camera (e.g.,

carried on or within a portably housing of the camera). The RED ONE compresses the raw digital

image data such that the data remains substantially visually lossless upon decompression. The

lower data rate resulting from compressing the RAW image data provides the RED ONE with the

ability to record reasonable amounts of footage, at high resolution, using standard digital media

devices such as Compact Flash cards, which provide about as much recording time as a small

canister of 35mm film which held approximately 400 ft. of film. The RED ONE and RED EPIC

can also record to larger Solid State Drives (SSD) and even larger physical hard drives which can

provide hours of recording, far more than any single reel of film.
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6. After shooting ”The Book of Eli", I shot every subsequent feature on RED cameras,

including "Source Code", "The Muppets", ”Flight", "42", and "The Muppets 2".

7. My decision to continue to purchase and use RED cameras is based primarily on the

ability of the RED cameras to record compressed RAW digital image data having a resolution of at

least 2k and higher onto a memory device of the camera (e.g., on or in a portable housing of the

camera) at a rate of at least 23 frames per second, such that the data remains substantially visually

lossless upon decompression. My decisions are not based on any competitive price comparisons or

advertising.

8. All statements made herein of my own knowledge are true. All statements made on

information and belief are believed to be true. These statements were made with the knowledge

that willful false statements and the like so made are punishable by fine, imprisonment, or both,

under 18 U.S.C. § 1001, and that such willful false statements may jeopardize the validity of the

application or any patent issuing therefrom.

_<_ QM Me {Siam (gllqlls
Don M. Burgess Date

15329107
050113
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EXHIBIT A

Filmography

As a Cinemat0_ra I her

Title Year

The Mun_ets...Aain! 2014
2013

'-ht 2012/1

The Muets 2011

Priest —2011
Source Code 2011

The Book of Eli 2010

Aliens in the Attic 2009

Fool’s Gold —2008
Enchanted 2007

The Tra 2007

M Suer EX-Girlfriend —2006
Elht Below 2006

Christmas with the Kranks 2004

The Polar Exress 2004

13 Goin- on 30 2004

Radio 2003

Terminator 3: Rise of the Machines 2003

Sider-Man 2002

Cast Awa 2000

WhatLiesBeneath 2000

Contact 1 997—
The Evenin Star —1996
Foret Paris —1995
Richie Rich 1994

Forrest Gum 1994

Josh and SAM. —1993

Space Rangers (TV Series) Director of Photography 1993
- Fort Ho oe

Ni_ht Trao Video Game Director of Photorah 1992

Mo’ Mone Director of Photorah 1992

Two-Fisted Tales (TV movie) (segment 1992
“Yellow”

Tales from the Crypt (TV series) 1991
- Yellow

-4-
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  The Court-Martial of Jackie Robinson (TV 1990
movie

Brakin_ Point TV movie ,_a 989
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Blind Fu

Under the Boardwalk

World Gone Wild

Too Young the Hero TV movie

The Ni _ht Stalker

Summer Camo Ni_htmare

Death Before Dishonor

1989

1989

1988

1988

1987

Director of Photorah 1987

1987

Playboy: Bedtime Stories (video 1987
documenta

Fu to Freedom

Ruckus as Don Michael Bur_ess

Su oerstunt 11 TV movie

Director of Photorah 1985

1980

1980

Camera and Electrical De n artment

Title of Movie

The Boume Identit

Deep Impact

Executive Decision

Traces of Red

Death Becomes Her

Batman Returns

Noises Off...

Kee oer of the Cit TV movie

Backdraft

Nothing But Trouble

The Rookie

Back to the Future Part 111

Back to the Future Part II

Luck Stiff

Movin_

Cherry 2000

Hot Pursuit

Quiet Cool

Runawa Train

Sheena: Queen of the Jun1e

Ho_ Do_. ..The Movie

To the Ends of the Earth Documenta

Ha o Birthda to Me

 
APPLE v. RED.COM

Job Year

Additional Photora her 2002

Additional camera operator, additional 1998

o_ohotoraher

Additional Photora 0 her 1996

Additional Photora 0 her 1992

Director of Photorah ; second unit 1992

Director of Photorah ; second unit 1992

Director of Photorah ; second unit 1992

Additional camera ooerator: Chica_o 1991

Director of Photorah ; second unit 1991

Director of Photorah ; second unit 1991

Director of Photorah ; second unit 1990

Director of Photorah ; second unit 1990

Director of Photorah ; second unit 1989

Director of Photorah ; second unit 1988

Director of Photorah ; second unit 1988

Camera operator: second unit, Director 1987

of Photo_orah ; second unit

Camera 0 o erator 1987

Director of Photorah ; second unit 1986

Director of Photorah ; second unit 1985

Action Photoraher 1984

Camera 0 oerator: second unit 1984

Photo_ra her 1983

Camera 0 oerator: second unit 1981
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EXHIBIT B

Awards

Academy Awards, USA 1995

° Nominated, Oscar for Best Cinematography for Forrest Gump (1994)

American Society of Cinematographers, USA 1995

° Nominated, ASC Award for Outstanding Achievement in Cinematography in Theatrical

Releases for Forrest Gump (1994)

ASC Award, 1991

° Nominated, ASC Award for Outstanding Achievement in Cinematography in Movies of the

Week/Pilots for The Court-Martial ofJackie Robinson (1990)

BAFTA Awards, 1995

° Nominated, BAFTA Film Award for Best Cinematography for Forrest Camp (1994)

Chicago Film Critics Association Awards, 2001

° Nominated, CFCA Award for Best Cinematography for Cast Away (2000)

Las Vegas Film Critics Society Awards, 2000

° Nominated, Sierra Award for Best Cinematography for Cast Away (2000)

Phoenix Film Critics Society Awards, 2001

° Nominated, PFCS Award for Best Cinematography for Cast Away (2000)

Satellite Awards, 1998

° Nominated, Golden Satellite Award for Outstanding Cinematography for Contact (1997)

15404313
051413

-6-

APPLE v. RED.COM Page 316 of 875 Apple EX. 1002



APPLE v. RED.COM Page 317 of 875 Apple Ex. 1002

©©PV
REDCOM. 007X1 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

 

 

' . CERTIFICATE OF EFS WEB

Appllcant . James Jannard, et al. TRANSMISSION

. I hereby certify that this correspondence, and any
Reexam COHtrOl ' 90/0127 5 50 other attachment noted on the automated
NO. Acknowledgement Receipt, is being transmittedfrom within the Pacific Time zone to the

Reexam Flled : September 13 7 2012 Commissioner for Patents via the EFS Web serveron:

July 1 , 2 O 1 3
Patent No. : 8,174,560

(Date)

For : VIDEO CAMERA
/Michael Guiliana/

Examiner ~ HenryN Tran Michael A. Guiliana, Reg. no. 42,611

Art Unit : 3 992

ConfNo. : 1 159

 
 

DECLARATION OF STEVEN SODERBERGH UNDER 37 C.F.R. §1.132

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

1, Steven Soderbergh, declare that:

1. I am a professional film maker, and have participated in motion picture productions

in the roles of Producer, Director, and Cinematographer. My filmography is attached as Exhibit A.

Exhibit B includes a list of awards and nominations I have received.

2. In my experience with various productions, I have personally used and directed the

use of cameras made by Redcom, Inc., (“RED”).

3. I first used a “RED ONE” in 2007 during production of Che: Part One (2008) and I

later used a “RED EPIC” on Magic Mike (2012) as well as other productions. I understand that

RED is the owner of United States Patent No. 8,174,560, which is the subject of the above-

identified reexamination proceeding. RED has asked me to explain my experience with the RED

ONE and RED EPIC cameras. RED has not compensated me for my time spent preparing this

Declaration.
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4. Prior to 2007, all of my productions were film-based. Additionally, prior to 2007, I

was aware that some companies were marketing “1080p” camera systems for the cinema market.

The “1080p” recording format corresponds to a progressive scan format with a resolution of 1920 X

1080 pixels. My recollection is that certain systems require an RGB codec and an external box for

recording, which was bulky. Additionally, recording directly into the 1080p format did not provide

sufficient quality or post-production flexibility for cinema productions.

5. One way to eliminate the problems caused by recording directly into a rendered

format such as the 1080p format, is to record raw digital image data. However, recording a stream

of raw digital image data having a resolution of at least 2K (including 4K) would have required even

larger and more difficult to operate recording systems than the prior 1080p format systems. Thus, I

was not willing to risk the success of any of my productions using such digital systems at that time.

6. In early 2007, however, I first viewed Peter Jackson’s short film Crossing the Line

(which was shot on prototype RED cameras), and a whole new world of possibilities opened up to

me. I learned that RED overcame the problems of the prior digital systems noted above by creating

a camera system that could compress and record raw digital image data having a resolution of at

least 2K (including 4k) into a storage device of the camera (e.g., carried on or within a portable

housing of the camera) at a frame rate of at least about twenty-three frames per second. RED’s

camera systems compress the raw digital image data such that the data remains substantially visually

lossless upon decompression, and so that the data rate was sufficiently low that the digital storage

devices could store a reasonable amount of footage before needing replacement.

7. After I became familiar with the RED ONE camera, I decided to use the RED ONE

to shoot my next feature films Che: Part One and Che: Part Two. The results were so satisfying to

me that I continued to shoot all of my subsequent projects on Red Digital cameras, either Red One

or Red Epic. Those projects include:

8. The Informant!
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9. The Girlfriend Experience

10. Contagion

l l. Haywire

12. Magic Mike

13. Side Effects

14." Behind the Candelabra

15. I believe the ability to record 4k resolution image data to a memory device such as a

Compact Flash card or small SSD card onboard the camera with cinema grade quality, for example,

by way of visually lossless compression, is so significant that it will require its own chapter in the

story of motion picture production, and I am proud to have been a witness to--and a participant in--its

development and release.

16. For the foreseeable future, I will continue to purchase and use RED cameras for my

productions. My continued reliance on RED cameras is based primarily on the ability of the RED

cameras to record compressed RAW digital image data having 4k resolution onto a memory device of

the camera (e.g., on or in a portable housing of the camera) at a rate of at least 23 frames per second,

such that the data remains substantially visually lossless upon decompression. My decisions are not

based on any competitive price comparisons or advertising.

17. All statements made herein of my own knowledge are true. All statements made on

information and belief are believed to be true. These statements were made with the knowledge

that willful false statements and the like so made are punishable by fine, imprisonment, or both,

under 18 U.S.C. § 1001, and that such willful false statements may jeopardize the validity of the

application or any patent issuing therefrom.

  Steven Soderbergh 
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Patent N0.: 8,174,560

EXHIBIT A

Filmography

Title of Movie Job Year

Yes: 90125 Live (Documentary) Director 1985

Access All Areas (Documentary short) Director 1985

Winston (Short) Director 1987

SeX, Lies, and Videotape Director 1989
Kafl(a Director 1991

King of the Hill Director 1993
The Underneath Director 1995

Gray’s Anatomy (Dramatized monologue) Director 1996

Schizoppolis Director 1996

Out of Sight Director 1998

The Limey Director 1999
Erin Brockovich Director 2000

Traffic Director 2000

Ocean’ s Eleven Director 2001

Full Frontol Director 2002

Solaris Director 2002

K Street (TV series) Director 2003

Equilibrium (Short segment of Eros) Director 2004
Ocean’s Twelve Director 2004

Bubble Director 2005

Building No. 7 (Short) Director 2006
The Good German Director 2006

Ocean’s Thirteen Director 2007

Che Director 2008

The Girlfriend Experience Director 2009
The Informant? Director 2009

And Everything is Going Fine (Documentary) Director 2010

The Last Time I Saw Michael Gregg (unreleased) Director 2011

Contagion Director 201 1

Haywire Director 2012

Magic Mike Director 2012

An Amazing Time: A Conversation About ‘End of the Road” (TV Director 2012

documentary)
Side Effects Director 2013

Behind the Candelabra Director 2013

SeX, Lies, and Videotape Screenwriter 1989

King of the Hill Screenwriter 1993

The Underneath as Sam Lowry Screenwriter 1995
-4-
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Schizopolis Screenwriter 1996

Nightwatch Screenwriter 1997
Solaris Screenwriter 2002

Criminal as Sam Lowry Screenwriter 2004

Eros — the segment “Equilibrium” Screenwriter 2004

Schizopolis Cinematographer 1996

Traffic — as Peter Andrews Cinematographer 2000

Ocean’s Eleven — as Peter Andrews Cinematographer 2001

Full Frontal — as Peter Andrews Cinematographer 2002

Solaris — as Peter Andrews Cinematographer 2002

Ocean’s Twelve — as Peter Andrews Cinematographer 2004

Eros — the segment “Equilibrium” Cinematographer 2004

Bubble — as Peter Andrews Cinematographer 2006

The Good German — as Peter Andrews Cinematographer 2006

Ocean’s Thirteen— as Peter Andrews Cinematographer 2007

Che — as Peter Andrews Cinematographer 2008

The Girlfriend Experience — as Peter Andrews Cinematographer 2009

The Informant! — as Peter Andrews Cinematographer 2009

Contagion — as Peter Andrews Cinematographer 2011

Haywire — as Peter Andrews Cinematographer 2012

Magic Mike — as Peter Andrews Cinematographer 2012

Side Effects — as Peter Andrews Cinematographer 2013

SeX, Lies, and Videotape Editor 1989
Kafl(a Editor 1991

King of the Hill Editor 1993

Solaris — as Mary Ann Bernard Editor 2002

Eros — The segment “Equilibrium” Editor 2004

Bubble — as Mary Ann Bernard Editor 2006

The Good German — as Mary Ann Bernard Editor 2006

The Girlfriend Experience — as Mary Ann Bernard Editor 2009

Haywire — as Mary Ann Bernard Editor 2012

Magic Mike — as Mary Ann Bernard Editor 2012

Side Effects — as Mary Ann Bernard Editor 2013

The Hunger Games Second Unit 2012
Director

Suture Producer 1994

The Daytrippers Producer 1996
Pleasantville Producer 1998

Far from Heaven Producer 2002

Confessions of a Dangerous Mind Producer 2002
Insomnia Producer 2002

Welcome to Collinwood Producer 2002

Naqquatsi Producer 2002
Keane Producer 2004
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Criminal Producer 2004

Syriana Producer 2005

Good Night, and Good Luck Producer 2005
The Jacket Producer 2005

Rumor Has It... Producer 2005

Pu-239 Producer 2006

A Scanner Darkly Producer 2006
I’m No There Producer 2007

Michael Clayton Producer 2007
Wind Chill Producer 2007

Tishomingo Blues Producer 2008

Solitary Man Producer 2009
We Need to Talk About Kevin Producer 2011
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EXHIBIT B

Awards

Academy Awards, USA, 2001

° Won, Oscar for Best Director for Traffic (2000)

° Nominated, Oscar for Best Director for Erin Brockovich (2000)

Academy Awards, USA, 1990

° Nominated, Oscar for Best Writing, Screenplay Written Directly for the Screen for Sex, Lies,

and Videotape (1989)

Amanda Awards, Norway, 2001

° Nominated, Amanda for Best Foreign Feature Film (Arets utenlandske spillefilm) for Traffic

(2000)

Amanda Awards, Norway, 2000

° Nominated, Amanda for Best Foreign Feature Film (Arets utenlandske kinofilm) for Erin

Brockovich (2000)

BAFTA Awards, 2001

° Nominated, David Lean Award for Direction for Erin Brockovich (2000)

° Nominated, David Lean Award for Direction for Traffic (2000)

BAFTA Awards, 1990

0 Nominated, BAFTA Film Award for Best Screenplay - Original for Sex, Lies, and Videotape

(1989)

Berlin International Film Festival, 2013

° Nominated, Golden Berlin Bear for Side Effects (2013)

Berlin International Film Festival, 2007

° Nominated, Golden Berlin Bear for The Good German (2006)

Berlin International Film Festival, 2003

° Nominated, Golden Berlin Bear for Solaris (2002)

Berlin International Film Festival, 2001

° Nominated, Golden Berlin Bear for Traffic (2000)

Bodil Awards, 2002

° Nominated, Bodil for Best American Film (Bedste amerikanske film) for Traffic (2000)
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Boston Society of Film Critics Awards, 2000

° 3rd place, BSFC Award for Best Director for Erin Brockovich (2000) and Traffic (2000) - Tied
with Michael Winterbottom for Wonderland and The Claim

Boston Society of Film Critics Awards, 1998

° 2nd place, BSFC Award for Best Director for Out of Sight (1998)

British Society of Cinematographers, 2001

° Nominated, Best Cinematography Award for Traffic (2000)

Broadcast Film Critics Association Awards, 2001

° Won, Critics Choice Award for Best Director for Traffic (2000) and Erin Brockovich (2000)

CableACE Awards, 1995

° Nominated, CableACE for Directing a Dramatic Special or Series for Fallen Angels (1993)

(Showtime) for episode "Professional Man"

CableACE Awards, 1994

° Nominated, CableACE Directing a Dramatic Series for Fallen Angels (1993) (Showtime) for

episode "The Quiet Room"

Cannes Film Festival, 2013

° Nominated, Palme d'Or for Behind the Candelabra (2013)

Cannes Film Festival, 2008

° Nominated, Palme d'Or for Che: Part One (2008) and Che: Part Two (2008)

Cannes Film Festival, 1993

° Nominated, Palme d'Or for King of the Hill (1993)

Cannes Film Festival, 1989

° Won, Palme d'Or for Sex, Lies, and Videotape (1989)

o Won, FIPRESCI Prize for Sex, Lies, and Videotape (1989) - Tied with Yaaba

Chicago Film Critics Association Awards, 2001

° Won, CFCA Award for Best Director for Traffic (2000)

° Nominated, CFCA Award for Best Cinematography for Traffic (2000)

Chicago Film Critics Association Awards, 1990

° Nominated, CFCA Award for Best Director for Sex, Lies, and Videotape (1989)

Chlotrudis Awards, 2001

° Nominated, Chlotrudis Award for Best Director for Traffic (2000)
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César Awards, France, 2003

° Nominated, Cesar for Best Foreign Film (Meilleur film e’tranger) for Ocean's Eleven (2001)

César Awards, France, 2002

° Nominated, Cesar for Best Foreign Film (Meilleur film e’tranger) for Traffic (2000)

César Awards, France, 1990

0 Nominated, Ce’sar for Best Foreign Film (Meilleur film étranger) for Sex, Lies, and Videotape

(1989)

Dallas-Fort Worth Film Critics Association Awards, 2001

° Won, DFWFCA Award for Best Director for Traffic (2000)

Directors Guild of America, USA, 2001

° Nominated, DGA Award for Outstanding Directorial Achievement in Motion Pictures for Erin

Brockovich (2000)

° Nominated, DGA Award for Outstanding Directorial Achievement in Motion Pictures for

Traffic (2000)

Empire Awards, UK, 2003

° Nominated, Empire Award for Best Director for Ocean's Eleven (2001)

Empire Awards, UK, 2002

° Nominated, Empire Award for Best Director for Traffic (2000)

European Film Awards, 2000

° Nominated, Screen International Award for Erin Brockovich (2000)

Florida Film Critics Circle Awards, 2001

° Won, FFCC Award for Best Director for Erin Brockovich (2000) and Traffic (2000)

Golden Globes, USA, 2001

° Nominated, Golden Globe for Best Director - Motion Picture for Erin Brockovich (2000)

° Nominated, Golden Globe for Best Director - Motion Picture for Traffic (2000)

Golden Globes, USA, 1990

° Nominated, Golden Globe for Best Screenplay - Motion Picture for SeX, Lies, and Videotape

(1989)

Grammy Awards, 1987

° Nominated, Grammy for Best Music Video, Long Form for Yes: 9012 Live (1985) - Shared

With: Jon Anderson (artist), Tony Kaye (artist), Trevor Rabin (artist), Chris Squire (artist), Alan

White (artist), unknown (video producer)
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Independent Spirit Awards, 2007

° Nominated, Independent Spirit Award for Best Director for Bubble (2005)

Independent Spirit Awards, 2000

° Nominated, Independent Spirit Award for Best Director for The Limey (1999)

Independent Spirit Awards, 1990

° Won, Independent Spirit Award for Best Director for Sex, Lies, and Videotape (1989)

Italian National Syndicate of Film Journalists, 2001

° Nominated, Silver Ribbon for Best Foreign Director (Regista del Miglior Film Straniero) for

Traffic (2000)

Kansas City Film Critics Circle Awards, 2001

° Won, KCFCC Award for Best Director for Traffic (2000)

Kinema Junpo Awards, 2002

° Won, Kinema Junpo Award for Best Foreign Language Film for Traffic (2000)

° Won, Kinema Junpo Award for Best Foreign Language Film Director for Traffic (2000)

Las Vegas Film Critics Society Awards, 2000

° Won, Sierra Award for Best Director for Erin Brockovich (2000) and Traffic (2000)

London Critics Circle Film Awards, 2001

° Nominated, ALFS Award for Director of the Year for Erin Brockovich (2000)

Los Angeles Film Critics Association Awards, 2000

° Won, LAFCA Award for Best Director for Erin Brockovich (2000) and Traffic (2000)

° 2nd place, LAFCA Award for Best Cinematography for Traffic (2000)

National Board of Review, USA, 2000

° Won, NBR Award for Best Director for Erin Brockovich (2000) and Traffic (2000)

National Society of Film Critics Awards, USA, 2001

° Won, NSFC Award for Best Director for Traffic (2000) and Erin Brockovich (2000)

National Society of Film Critics Awards, USA, 1999

° Won, NSFC Award for Best Director for Out of Sight (1998)

National Society of Film Critics Awards, USA, 1990

° 2nd place, NSFC Award for Best Screenplay for Sex, Lies, and Videotape (1989)

New York Film Critics Circle Awards, 2000

° Won, NYFCC Award for Best Director for Erin Brockovich (2000) and Traffic (2000)
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New York Film Critics Circle Awards, 1989

° 2nd place, NYFCC Award for Best Screenplay for Sex, Lies, and Videotape (1989)

Online Film Critics Society Awards, 2009

° Nominated, OFCS Award for Best Cinematography for Che: Part One (2008) and Che: Part

Two (2008)

Online Film Critics Society Awards, 2001

° Nominated, OFCS Award for Best Director for Traffic (2000)

° Nominated, OFCS Award for Best Cinematography for Traffic (2000)

Phoenix Film Critics Society Awards, 2001

° Won, PFCS Award for Best Director for Traffic (2000)

° Nominated, PFCS Award for Best Cinematography for Traffic (2000)

Primetime Emmy Awards, 2011

° Nominated, Primetime Emmy for Outstanding Nonfiction Special for His Way (2011) - Shared

With: Audrey Rosenberg (executive producer), Graydon Carter (produced by), Alan Polsky

(produced by), Gabe Polsky (produced by)

Primetime Emmy Awards, 2009

0 Nominated, Primetime Emmy for Outstanding Nonfiction Special for Roman Polanski: Wanted

and Desired (2008) - Shared With: Randy Wooten (executive producer), Jeffrey Levy-Hinte

(produced by), Lila Yacoub (produced by), Marina Zenovich (produced by) (HBO)

Satellite Awards, 2001

° Won, Golden Satellite Award for Best Director for Traffic (2000)

° Nominated, Golden Satellite Award for Best Director for Erin Brockovich (2000)

° Nominated, Golden Satellite Award for Best Cinematography for Traffic (2000)

Satellite Awards, 1999

° Nominated, Golden Satellite Award for Best Motion Picture - Comedy or Musical for

Pleasantville (1998) - Shared With: Bob Degus, Jon Kilik, Gary Ross

Southeastern Film Critics Association Awards, 2001

° Won, SEFCA Award for Best Director for Traffic (2000)

Sundance Film Festival, 1989

° Won, Audience Award for Dramatic for Sex, Lies, and Videotape (1989)

° Nominated, Grand Jury Prize for Dramatic for Sex, Lies, and Videotape (1989)

Toronto Film Critics Association Awards, 2000

° Won, TFCA Award for Best Director for Traffic (2000)
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Vancouver Film Critics Circle, 2001

° Won, VFCC Award for Best Director for Traffic (2000)

Writers Guild of America, USA, 1990

° Nominated, WGA Award (Screen) for Best Screenplay Written Directly for the Screen for Sex,

Lies, and Videotape (1989)

15404313
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INFORMATION DISCLOSURE STATEMENT

Inventor : James H. Jannard

App. No. : 14/485612

Filed : September 12, 2014

For : VIDEO CAMERA

Examiner : Diep, Trung T.

Art Unit : 2664

Conf. No. : 1068

 
 

Mail Stop Amendment
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

References and Listing

Pursuant to 37 CFR 1.56, an Information Disclosure Statement listing references is

provided herewith. Copies of any listed foreign and non-patent literature references are being

submitted. Any foreign references may also include English abstract(s) and/or machine

translation(s), but no representation is made as to their accuracy.

If the Examiner would like additional information regarding these references or if

anything is unclear, the Examiner is invited to contact the undersigned for assistance.

Pursuant to 37 CFR § 1.97(g) and (h), Applicants make no representation that the

information is considered to be material to patentability. Additionally, inclusion on this list is not

an admission that any of the cited documents are prior art in this application. Further,

Applicants make no representation regarding the completeness of this list, or that better art

does not exist.

Applicant wishes to draw the Examiner's attention to the following applications owned

by of the present application's assignee: 

 

 

  
Docket No. Serial No. 23:72:;tion No_ Title Filed

REDCOM.007A 12/101,882 8,174,560 VIDEO CAMERA 04/11/2008

REDCOM.007CP1 12/422,507 8,237,830 VIDEO CAMERA 04/13/2009

REDCOM.007CP1C1 12/834,854 7,830,967 VIDEO CAMERA 07/12/2010
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Filing Date: September 12, 2014

. Patentl . .

Docket No. SerIal No. Publication No. TItle FIled

REDCOM.007C1 13/464,803 8,872,933 VIDEO CAMERA 05/04/2012

REDCOM.007C2 13/566,868 8,358,357 VIDEO CAMERA 08/03/2012

REDCOM.007CP1C2 13/566,924 8,878,952 VIDEO CAMERA 08/03/2012

REDCOM.007X1

(reexamination 90/012,550 8,174,560 C1 VIDEO CAMERA 09/13/2012

REDCOM.007A)

REDCOM.007C3 14/485,611 2015/0003801 VIDEO CAMERA 09/12/2014

REDCOM.007C4 14/485,612 2015/0002695 VIDEO CAMERA 09/12/2014

VIDEO PROCESSING

REDCOM.007P1C3 14/488,030 9,019,393 SYSTEM AND METHOE 09/16/2014

REDCOM.007P1C4 14/609,090 N/A VIDEO CAMERA 01/29/2015

      
 

Applicant notes that cited references, office actions, responses and notices of

allowance currently exist or will exist for the above-referenced matters. Applicant also

understands that the Examiner has access to sophisticated online Patent Office computing

systems that provide ready access to the full file histories of these matters including, for

example, specifications, drawings, pending claims, cited art, office actions, responses,

declarations, and notices of allowance. Rather than submit copies these file histories,

Applicant respectfully requests that the Examiner continue to review these file histories online

for past, current, and future information about these matters. Also, if the Examiner cannot

readily access these file histories, the Applicant would be pleased to provide any portion of any

of the file histories at any time upon specific Examiner request.

No Disclaimers

To the extent that anything in the Information Disclosure Statement or the listed

references could be construed as a disclaimer of any subject matter supported by the present

application, Applicant hereby rescinds and retracts such disclaimer.

Timing of Disclosure

This Information Disclosure Statement is being filed after receipt of a First Office

Action, but before the mailing date of a Final Action and before the mailing date of a Notice of

Allowance. This Statement is accompanied by the fees set forth in 37 CFR1.17(p). The
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Application No.: 14/485612

Filing Date: September 12, 2014

Commissioner is hereby authorized to charge any additional fees which may be required or to

credit any overpayment to Account No. 11-1410.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: May 18, 2015 By: /Sean Ambrosius/
Sean Ambrosius

Registration No. 65,290

Attorney of Record
Customer No. 20995

(949) 760-0404

20660934
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Application No. 14/485612

INFORMATION DISCLOSURE Filing Date September 12, 2014
First Named Inventor James H. Jannard

STATEMENT BY APPLICANT .Art Unit 2664

(Multiple sheets used when necessary) Examiner Diep, Trung T.

SHEET 1 OF 2 Attorney Docket No. REDCOM.007C4

U.S. PATENT DOCUMENTS

Examiner Cite Document Number Publication Pages, Columns, Lines Where
Initials No Number - Kind Code (if known) Date Name Relevant Passages or

' Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear

1 5,132,803 07—21—1992 Suga et al.

2 5,172,227 12—15—1992 Tsai et al.

3 5,412,427 05—02—1995 Rabbani et al.

4 6,169,317 01—02—2001 Sawada et al.

5 6,878,977 04—12—2005 Kozuka et al.

6 7,902,512 03—08—2011 Chang et al.

7 7,952,636 05—31—2011 Ikeda et al.

8 8,125,547 02—28—2012 Oda et al.

9 8,477,173 07—02—2013 Kenoyer

10 8,792,029 07—29—2014 Lee

11 8,817,141 08—26—2014 Tanaka

8,872,933
12 (and entire prosecution history) 10-28-2014 Jannard et al.

(REDCOM.007C1)
8,878,952

13 (and entire prosecution history) 11—04-2014 Jannard et al.

(REDCOM.007CP1C2)
9,019,393

14 (and entire prosecution history) 04-28-2015 Jannard et al.

(REDCOM.007P1C3)

15 2001/0048477 12—06—2001 Misawa

16 2002/0039142 04—04—2002 Zhang et al.

17 2002/0167602 11—14—2002 Nguyen

18 2004/0201760 10—14—2004 Ota et al.
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ABSTRACT

A video camera can be configured to highly compress video data in a visually lossless

manner. The camera can be configured to transform blue and red image data in a manner that

enhances the compressibility of the data. The data can then be compressed and stored in this

form. This allows a user to reconstruct the red and blue data to obtain the original raw data for a

modified version of the original raw data that is visually lossless when demosacied. Additionally,

the data can be processed in a manner in which the green image elements are demosaiced first

and then the red and blue elements are reconstructed based on values of the demosaiced green

image elements.
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VIDEO CAMERA

BACKGROUND

Field of the Inventions

[0001] The present inventions are directed to digital cameras, such as those for

capturing still or moving pictures, and more particularly, to digital cameras that compress

image data.

Description of the Related Art

[0002] Despite the availability of digital video cameras, the producers of major

motion pictures and some television broadcast media continue to rely film cameras. The film

used for such provides video editors with very high resolution images that can be edited by

conventional means. More recently, however, such film is often scanned, digitized and

digitally edited.

SUMMARY OF THE INVENTIONS

[0003] Although some currently available digital video cameras include high

resolution image sensors, and thus output high resolution video, the image processing and

compression techniques used on board such cameras are too lossy and thus eliminate too

much raw image data to be acceptable in the high end portions of the market noted above.

An aspect of at least one of the embodiments disclosed herein includes the realization that

video quality that is acceptable for the higher end portions of the markets noted above, such

as the major motion picture market, can be satisfied by cameras that can capture and store

raw or substantially raw video data having a resolution of at least about 2k and at a frame rate

ofat least about 23 frames per second.

[0004] Thus, in accordance with an embodiment, a video camera can comprise a

portable housing, and a lens assembly supported by the housing and configured to focus light.

A light sensitive device can be configured to convert the focused light into raw image data

with a resolution of at least 2k at a frame rate of at least about twenty—three frames per

second. The camera can also include a memory device and an image processing system

configured to compress and store in the memory device the raw image data at a compression
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ratio of at least six to one and remain substantially visually lossless, and at a rate of at least

about 23 frames per second.

[0005] in accordance with another embodiment, a method of recording a motion

video with a camera can comprise guiding light onto a light sensitive device. The method

can also include converting the light received by the light sensitive device into raw digital

image data at a rate of at least greater than twenty three frames per second, compressing the

raw digital image data, and recording the raw image data at a rate of at least about 23 frames

per second onto a storage device.

[0006] In accordance with yet another embodiment, a video camera can comprise

a lens assembly supported by the housing and configured to focus light and a light sensitive

device configured to convert the focused light into a signal of raw image data representing

the focused light. The camera can also include a memory device and means for compressing

and recording the raw image data at a frame rate of at least about 23 fi'ames per second.

[0007] In accordance with yet another embodiment, a video camera can comprise

a portable housing having at least one handle configured to allow a user to manipulate the

orientation with respect to at least one degree of movement of the housing during a video

recording operation of the camera. A lens assembly can comprise at least one lens supported

by the housing and configured to focus light at a plane disposed inside the housing. A light

sensitive device can be configured to convert the focused light into raw image data with a

horizontal resolution of at least 2k and at a frame rate of at least about twenty three frames

per second. A memory device can also be configured to store video image data. An image

processing system can be configured to compress and store in the memory device the raw

image data at a compression ratio of at least six to one and remain substantially visually

lossless, and at a rate of at least about 23 frames per second.

[0008] Another aspect of at least one of the inventions disclosed herein includes

the realization that because the human eye is more sensitive to green wavelengths than any

other color, green image data based modification of image data output from an image sensor

can be used to enhance compressibility of the data, yet provide a higher quality video image.

One such technique can include subtracting the magnitude of green light detected from the

magnitudes of red and/or blue light detected prior to compressing the data. This can convert
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the red and/or blue image data into a more compressible form. For example, in the known

processes for converting gamma corrected RGB data to Y’CbCr, the image is “dccorrelated”,

leaving most of the image data in the Y’ (a.k.a. “luma”), and as such, the remaining chroma

components are more compressible. However, the known techniques for converting to the

Y'CbCr format cannot be applied directly to Bayer pattern data because the individual color

data is not spatially correlated and Bayer pattern data includes twice as much green image

data as blue or red image data. The processes of green image data subtraction, in accordance

with some of the embodiments disclosed herein, can be similar to the Y’CbCr conversion

noted above in that most of the image data is left in the green image data, leaving the

remaining data in a more compressible form.

[0009] Further, the process of green image data subtraction can be reversed,

preserving all the original raw data. Thus, the resulting system and method incorporating

such a technique can provide lossless or visually lossless and enhanced compressibility of

such video image data.

[0010] Thus, in accordance with an embodiment, a video camera can comprise a

lens assembly supported by the housing and configured to focus light and a light sensitive

device configured to convert the focused light into a raw signal of image data representing at

least first, second, and third colors of the focused light. An image processing module can be

configured to modify image data of at least one of the first and second colors based on the

image data of the third color. Additionally, the video camera can include a memory device

and a compression device configured to compress the image data of the first, second, and

third colors and to store the compressed image data on the memory device.

[001]] In accordance with another embodiment, a method of processing an image

can be provided. The method can include converting an image and into first image data

representing a first color, second image data representing a second color, and third image data

representing a third color, modifying at least the first image data and the second image data

based on the third image data, compressing the third image data and the modified first and

second image data, and storing the compressed data.

[0012] In accordance with yet another embodiment, a video camera can comprise

a lens assembly supported by the housing and configured to focus light. A light sensitive

l
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device can be configured to convert the focused light into a raw signal of image data

representing at least first, second, and third colors of the focused light. The camera can also

include means for modifying image data of at least one of the first and second colors based

on the image data of the third color, a memory device, and a compression device configured

to compress the image data of the first, second, and third colors and to store the compressed

image data on the memory device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Figure l is a block diagram illustrating a system that can include hardware

and/or can be configured to perform methods for processing video image data in accordance

with an embodiment.

[0014] Figure 2 is an optional embodiment of a housing for the camera

schematically illustrated in Figure l.

[0015] Figure 3 is a schematic layout of an image sensor having a Bayer Pattern

Filter that can be used with the system illustrated in Figure l.

[0016] Figure 4 is a schematic block diagram of an image processing module that

can be used in the system illustrated in Figure l.

[0017] Figure 5 is a schematic layout of the green image data from the green

sensor cells of the image sensor of Figure 3.

[0018] Figure 6 is a schematic layout of the remaining green image data of Figure

5 after an optional process of deleting some of the original green image data.

[0019] Figure 7 is a schematic layout of the red, blue, and green image data of

Figure 5 organized for processing in the image processing module ofFigure l.

[0020] Figure 8 is a flowchart illustrating an image data transformation technique

that can be used with the system illustrated in Figure l.

[0021] Figure 8A is a flowchart illustrating a modification of the image data

transformation technique of Figure 8 that can also be used with the system illustrated in

Figure l.

[0022] Figure 9 is a schematic layout of blue image data resulting from an image

transformation process of Figure 8.
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[0023] Figure 10 is a schematic layout of red image data resulting from an image

transformation process of Figure 8.

[0024] Figure l 1 illustrates an exemplary optional transform that can be applied to

the image data for gamma correction.

[0025] Figure l2 is a flowchart of a control routine that can be used with the

system of Figure l to decompress and demosaic image data.

[0026] Figure 12A is a flowchart illustrating a modification of the control routine

of Figure 12 that can also be used with the system illustrated in Figure l.

[0027] Figure I3 is a schematic layout of green image data having been

decompressed and demosaiced according to the flowchart of Figure 12.

[0028] Figure 14 is a schematic layout of half of the original green image data

from Figure 13, having been decompressed and demosaiced according to the flowchart of

Figure 12.

[0029] Figure 15 is a schematic layout of blue image data having been

decompressed according to the flowchart of Figure 12.

[0030] Figure 16 is a schematic layout of blue image data of Figure 15 having

been demosaiced according to the flowchart of Figure 12.

DETAILED DESCRIPTION OF EMBODIMENTS

[0031] Figure l is a schematic diagram of a camera having image sensing,

processing, and compression modules, described in the context of a video camera for moving

pictures. The embodiments disclosed herein are described in the context of a video camera

having a single sensor device with a Bayer pattern filter because these embodiments have

particular utility in this context. However, the embodiments and inventions herein can also

be applied to cameras having other types of image sensors (e.g., CMY Bayer as well as other

non-Bayer patterns), other numbers of image sensors, operating on different image format

types, and being configured for still and/or moving pictures. Thus, it is to be understood that

the embodiments disclosed herein are exemplary but nonlimiting embodiments, and thus, the

inventions disclosed herein are not limited to the disclosed exemplary embodiments.

[0032] With continued reference to Figure 1, a camera 10 can include a body or

housing 12 configured to support a system 14 configured to detect, process, and optionally
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store and/or replay video image data. For example, the system 14 can include optics

hardware 16, an image sensor 18, an image processing module 20, a compression module 22,

and a storage device 24. Optionally, the camera 10 can also include a monitor module 26, a

playback module 28, and a display 30.

[0033] Figure 2 illustrates a nonlimiting exemplary embodiment of the camera 10.

As shown in Figure 2, the optics hardware 16 can be supported by the housing 12 in a manner

that leaves it exposed at its outer surface. ln some embodiments, the system 14 is supported

within the housing 12. For example, the image sensor 18, image processing module 20, and

the compression module 22 can be housed within the housing 12. The storage device 24 can

be mounted in the housing 12. Additionally, in some embodiments, the storage device 24 can

be mounted to an exterior of the housing 12 and connected to the remaining portions of the

system 14 through any type of known connector or cable. Additionally, the storage device 24

can be connected to the housing 12 with a flexible cable, thus allowing the storage device 24

to be moved somewhat independently from the housing 12. For example, with such a

flexible cable connection, the storage device 24 can be worn on a belt of a user, allowing the

total weight of the housing 12 to be reduced. Further, in some embodiments, the housing can

include one or more storage devices 24 inside and mounted to its exterior. Additionally, the

housing 12 can also support the monitor module 26, and playbook module 28. Additionally,

in some embodiments, the display 30 can be configured to be mounted to an exterior of the

housing 12.

[0034] The optics hardware 16 can be in the form of a lens system having at least

one lens configured to focus an incoming image onto the image sensor 18. The optics

hardware 16, optionally, can be in the form of a multi-Iens system providing variable zoom,

aperture, and focus. Additionally, the optics hardware 16 can be in the form of a lens socket

supported by the housing 12 and configured to receive a plurality of different types of lens

systems for example, but without limitation, the optics hardware 16 include a socket

configured to receive various sizes of lens systems including a 50-100 millimeter (F28)

zoom lens, an 18-50 millimeter (F2.8) zoom lens, a 300 millimeter (F2.8) lens, 15 millimeter

(F28) lens, 25 millimeter (F1.9) lens, 35 millimeter (F 1.9) lens, 50 millimeter (Fl .9) lens, 85

millimeter (F19) lens, and/or any other lens. As noted above, the optics hardware 16 can be

1
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configured such that despite which lens is attached thereto, images can be focused upon a

light-sensitive surface of the image sensor 18.

[0035] The image sensor 18 can be any type of video sensing device, including,

for example, but without limitation, CCD, CMOS, vertically-stacked CMOS devices such as

the Foveon® sensor, or a multi-sensor array using a prism to divide light between the

sensors. In some embodiments, the image sensor 18 can include a CMOS device having

about 12 million photocells. However, other size sensors can also be used. In some

configurations, camera 10 can be configured to output video at “2k” (e.g., 2048 x 1152

pixels), “4k” (e.g., 4,096 x 2,540 pixels), “4.5k” horizontal resolution or greater resolutions.

As used herein, in the terms expressed in the format of xk (such as 2k and 4k noted above),

the “x” quantity refers to the approximate horizontal resolution. As such, “4k” resolution

corresponds to about 4000 or more horizontal pixels and “2k” corresponds to about 2000 or

more pixels. Using currently commercially available hardware, the sensor can be as small as

about 0.5 inches (8 mm), but it can be about 1.0 inches, or larger. Additionally, the image

sensor 18 can be configured to provide variable resolution by selectively outputting only a

predetermined portion of the sensor 18. For example, the sensor 18 and/or the image

processing module can be configured to allow a user to identify the resolution of the image

data output.

[0036] The camera 10 can also be configured to downsample and subsequently

process the output of the sensor 18 to yield video output at 2K, 1080p, 720p, or any other

resolution. For example, the image data from the sensor 18 can be “windowed”, thereby

reducing the size of the output image and allowing for higher readout speeds. However,

other size sensors can also be used. Additionally, the camera 10 can be configured to

upsample the output of the sensor 18 to yield video output at higher resolutions.

[0037] With reference to Figure 1 and 3, in some embodiments, the sensor 18 can

include a Bayer pattern filter. As such, the sensor 18, by way of its chipset (not shown)

outputs data representing magnitudes of red, green, or blue light detected by individual

photocells of the image sensor 18. Figure 3 schematically illustrates the Bayer pattem output

of the sensor 18. In some embodiments, for example, as shown in Figure 3, the Bayer pattern

filter has twice as many green elements as the number of red elements and the number of blue
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elements. The chipset of the image sensor l8 can be used to read the charge on each element

of the image sensor and thus output a stream of values in the well-known RGB format output.

[0038] With continued reference to Figure 4, the image processing module 20

optionally can be configured to format the data stream from the image sensor 18 in any

known manner. In some embodiments, the image processing module 20 can be configured to

separate the green, red, and blue image data into three or four separate data compilations. For

example, the image processing module 20 can be configured to separate the red data into one

data element, the blue data into one blue data element, and the green data into one green data

element. For example, with reference to Figure 4, the image processing module 20 can

include a red data processing module 32, a blue data image processing module 34, and a first

green image data processing module 36.

[0039] As noted above, however, the Bayer pattern data illustrated in Figure 3,

has twice as many green pixels as the other two colors. Figure 5 illustrates a data component

with the blue and red data removed, leaving only the original green image data.

[0040] In some embodiments, the camera 10 can be configured to delete or omit

some of the green image data. For example, in some embodiments, the image processing

module 20 can be configured to delete l/2 of the green image data so that the total amount of

green image data is the same as the amounts of blue and red image data. For example, Figure

6 illustrates the remaining data after the image processing module 20 deletes ‘/z of the green

image data. In the illustrated embodiment of Figure 6, the rows n-3, n-1, n+1, and n+3 have

been deleted. This iskmerely one example of the pattern of green image data that can be

deleted. Other patterns and other amounts of green image data can also be deleted.

[0041] In some alternatives, the camera 10 can be configured to delete ‘/2 of the

green image data after the red and blue image data has been transformed based on the green

image data. This optional technique is described below following the description of the

subtraction of green image data values from the other color image data.

[0042] Optionally, the image processing module 20 can be configured to

selectively delete green image data. For example, the image processing module 20 can

include a deletion analysis module (not shown) configured to selectively determine which

green image data to delete. For example, such a deletion module can be configured to
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determine if deleting a pattern of rows from the green image data would result in aliasing

artifacts, such as Moiré lines, or other visually perceptible artifacts. The deletion module can

be further configured to choose a pattern of green image data to delete that would present less

risk of creating such artifacts. For example, the deletion module can be configured to choose

a green image data deletion pattern of alternating vertical columns if it determines that the

image captured by the image sensor 18 includes an image feature characterized by a plurality

of parallel horizontal lines. This deletion pattern can reduce or eliminate artifacts, such as

Moire lines, that might have resulted from a deletion pattern of alternating lines of image data

parallel to the horizontal lines detected in the image.

[0043] However, this merely one exemplary, non-limiting example of the types of

image features and deletion patterns that can be used by the deletion module. The deletion

module can also be configured to detect other image features and to use other image data

deletion patterns, such as for example, but without limitation, deletion of alternating rows,

alternating diagonal lines, or other patterns. Additionally, the deletion module can be

configured to delete portions of the other image data, such as the red and blue image data, or

other image data depending on the type of sensor used.

[0044] Additionally, the camera 10 can be configured to insert a data field into the

image data indicating what image data has been deleted. For example, but without limitation,

the camera 10 can be configured to insert a data field into the beginning of any video clip

stored into the storage device 24, indicating what data has been deleted in each of the

“frames” of the video clip. In some embodiments, the camera can be configured to insert a

data field into each frame captured by the sensor 18, indicating what image data has been

deleted. For example, in some embodiments, where the image processing module 20 is

configured to delete V: of the green image data in one deletion pattern, the data field can be as

small as a single bit data field, indicating whether or not image data has been deleted. Since

the image processing module 20 is configured to delete data in only one pattern, a single bit is
sufficient to indicate what data has been deleted.

[0045] In some embodiments, as noted above, the image processing module 20

can be configured to selectively delete image data in more than one pattern. Thus, the image

data deletion field can be larger, including a sufficient number of values to provide an
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indication of which of the plurality of different image data deletion patterns was used. This

data field can be used by downstream components and or processes to determine to which

spacial positions the remaining image data corresponds.

[0046] In some embodiments, the image processing module can be configured to

retain all ofthe raw green image data, e.g., the data shown in Figure 5. in such embodiments,

the image processing module can include one or more green image data processing modules.

[0047] As noted above, in known Bayer pattern filters, there are twice as many

green elements as the number of red elements and the number of blue elements. In other

words, the red elements comprise 25% of the total Bayer pattern array, the blue elements

corresponded 25% of the Bayer pattern array and the green elements comprise 50% of the

elements of the Bayer pattern array. Thus, in some embodiments, where all of the green

image data is retained, the image processing module 20 can include a second green data

image processing module 38. As such, the first green data image processing module 36 can

process half of the green elements and the second green image data processing module 38 can

process the remaining green elements. However, the present inventions can be used in

conjunction with other types of patterns, such as for example, but without limitation, CMY

and RGBW.

[0048] Figure 7 includes schematic illustrations of the red, blue and two green

data components processed by modules 32, 34, 36, and 38 (Figure 4). This can provide

further advantages because the size and configuration of each of these modules can be about

the same since they are handling about the same amount of data. Additionally, the image

processing module 20 can be selectively switched between modes in which is processes all of

the green image data (by using both modules 36 and 38) and modes where '/2 of the green

image data is deleted (in which it utilizes only one of modules 36 and 38). However, other

configurations can also be used.

[0049] Additionally, in some embodiments, the image processing module 20 can

include other modules and/or can be configured to perform other processes, such as, for

example, but without limitation, gamma correction processes, noise filtering processes, etc.

[0050] Additionally, in some embodiments, the image processing module 20 can

be configured to subtract 3 value of a green element from a value of a blue element and/or red
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element. As such, in some embodiments, when certain colors are detected by the image

sensor 18, the corresponding red or blue element can be reduced to zero. For example, in

many photographs, there can be large areas of black, white, or gray, or a color shified from

gray toward the red or blue colors. Thus, ifthe corresponding pixels of the image sensor 18

have sensed an area of gray, the magnitude of the green, red, and blue, would be about equal.

Thus, if the green value is subtracted from the red and blue values, the red and blue values

will drop to zero or near zero. Thus, in a subsequent compression process, there will be more

zeros generated in pixels that sense a black, white, or gray area and thus the resulting data

will be more compressible. Additionally, the subtraction of green from one or both of the

other colors can make the resulting image data more compressible for other reasons.

[0051] Such a technique can help achieve a higher effective compression ratio and

yet remain visually lossless due to its relationship to the entropy of the original image data.

For example, the entropy of an image is related to the amount of randomness in the image.

The subtraction of image data of one color, for example, from image data of the other colors

can reduce the randomness, and thus reduce the entropy of the image data of those colors,

thereby allowing the data to be compressed at higher compression ratios with less loss.

Typically, an image is not a collection of random color values. Rather, there is often a certain

degree of correlation between surrounding picture elements. Thus, such a subtraction

technique can use the correlation of picture elements to achieve better compression. The

amount of compression will depend, at least in part, on the entropy of the original

information in the image.

[0052] In some embodiments, the magnitudes subtracted from a red or blue pixel

can be the magnitude of the value output from a green pixel adjacent to the subject red or

blue pixel. Further, in some embodiments, the green magnitude subtracted from the red or

blue elements can be derived from an average of the surrounding green elements. Such

techniques are described in greater detail below. However, other techniques can also be used.

[0053] Optionally, the image processing module 20 can also be configured to

selectively subtract green image data from the other colors. For example, the image

processing module 20 can be configured to determine if subtracting green image data from a

portion of the image data of either of the other colors would provide better compressibility or

-11-
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not. In this mode, the image processing module 20 can be configured to insert flags into the

image data indicating what portions of the image data has been modified (by e.g., green

image data subtraction) and which portions have not been so modified. With such flags, a

downstream demosaicing/reconstruction component can selectively add green image values

back into the image data of the other colors, based on the status of such data flags.

[0054] Optionally, image processing module 20 can also include a further data

reduction module (not shown) configured to round values of the red and blue data. For

example, if, afier the subtraction of green magnitudes, the red or blue data is near zero (e.g.,

within one or two on an 8-bit scale ranging from 0—255 or higher magnitudes for a higher

resolution system). For example, the sensor 18 can be a 12—bit sensor outputting red, blue,

and green data on a scale of 0-4095. Any rounding or filtering of the data performed the

rounding module can be adjusted to achieve the desired effect. For example, rounding can be

performed to a lesser extent if it is desired to have lossless output and to a greater extent if

some loss or lossy output is acceptable. Some rounding can be performed and still result in a

visually lossless output. For example, on a 8-bit scale, red or blue data having absolute value

of up to 2 or 3 can be rounded to 0 and still provide a visually lossless output. Additionally,

on a 12-bit scale, red or blue data having an absolute value of up to 10 to 20 can be rounded

to 0 and still provide visually lossless output.

[0055] Additionally, the magnitudes of values that can be rounded to zero, or

rounded to other values, and still provide a visually lossless output depends on the

configuration of the system, including the optics hardware 16, the image sensor 18, the

resolution of the image sensor, the color resolution (bit) of the image sensor 18, the types of

filtering, anti-aliasing techniques or other techniques performed by the image processing

module 20, the compression techniques performed by the compression module 22, and/or

other parameters or characteristics of the camera 10.

[0056] As noted above, in some embodiments, the camera 10 can be configured to

delete V: of the green image data after the red and blue image data has been transformed

based on the green image data. For example, but without limitation, the processor module 20

can be configured to delete V: of the green image data after the average of the magnitudes of

the surrounding green data values have been subtracted from the red and blue data values.

-[2_
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This reduction in the green data can reduce throughput requirements on the associated

hardware. Additionally, the remaining green image data can be used to reconstruct the red

and blue image data, described in greater detail below with reference to Figures 14 and 16.

[0057] As noted above, the camera 10 can also include a compression module 22.

The compression module 22 can be in the form of a separate chip or it can be implemented

with software and another processor. For example, the compression module 22 can be in the

form of a commercially available compression chip that performs a compression technique in

accordance with the JPEG 2000 standard, or other compression techniques.

[0058] The compression module can be configured to perform any type of

compression process on the data from the image processing module 20. ln some

embodiments, the compression module 22 performs a compression technique that takes

advantage of the techniques performed by the image processing module 20. For example, as

noted above, the image processing module 20 can be configured to reduce the magnitude of

the values of the red and blue data by subtracting the magnitudes of green image data, thereby

resulting in a greater number of zero values, as well as other effects. Additionally, the image

processing module 20 can perform a manipulation of raw data that uses the entropy of the

image data. Thus, the compression technique performed by the compression module 22 can

be of a type that benefits from the presence of larger strings of zeros to reduce the size of the

compressed data output therefrom.

[0059] Further, the compression module 22 can be configured to compress the

image data frOm the image processing module 20 to result in a visually lossless output. For

example, firstly, the compression module can be configured to apply any known compression

technique, such as, but without limitation, JPEG 2000, MotionJPEG, any DCT based codec,

any codec designed for compressing RGB image data, H.264, MPEG4, Huffman, or other

techniques. 2

[0060] Depending on the type of compression technique used, the various

parameters of the compression technique can be set to provide a visually lossless output. For

example, many of the compression techniques noted above can be adjusted to different

compression rates, wherein when decompressed, the resulting image is better quality for

lower compression rates and lower quality for higher compression rates. Thus, the

-13-
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compression module can be configured to compress the image data in a way that provides a

visually lossless output, or can be configured to allow a user to adjust various parameters to

obtain a visually lossless output. For example, the compression module 22 can be configured

to compress the image data at a compression ratio of about 6:], 7:], 8:] or greater. In some

embodiments, the compression module 22 can be configured to compress the image data to a

ratio of 12:] or higher.

[0061] Additionally, the compression module 22 can be configured to allow a

user to adjust the compression ratio achieved by the compression module 22. For example,

the camera 10 can include a user interface that allows a user to input commands that cause

the compression module 22 to change the compression ratio. Thus, in some embodiments,

the camera 10 can provide for variable compression.

[0062] As used herein, the term “visually lossless” is intended to include output

that, when compared side by side with original (never compressed) image data on the same

display device, one of ordinary skill in the art would not be able to determine which image is

the original with a reasonable degree of accuracy, based only on a visual inSpection of the

images.

[0063] With continued reference to Figure l, the camera 10 can also include a

storage device 24. The storage device can be in the form of any type of digital storage, such

as, for example, but without limitation, hard disks, flash memory, or any other type of

memory device. In some embodiments, the size of the storage device 24 can be sufficiently

large to store image data from the compression module 22 corresponding to at least about 30

minutes of video at ]2 mega pixel resolution, 12-bit color resolution, and at 60 frames per

second. However, the storage device 24 can have any size.

[0064] in some embodiments, the storage device 24 can be mounted on an

exterior of the housing 12. Further, in some embodiments, the storage device 24 can be

connected to the other components of the system 14 through standard communication ports,

including, for example, but without limitation, IEEE 1394, USB 2.0, IDE, SATA, etc.

Further, in some embodiments, the storage device 24 can comprise a plurality of hard drives

operating under a RAID protocol. HOWever, any type of storage device can be used.
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[0065] With continued reference to Figure l, as noted above, in some

embodiments, the system can include a monitor module 26 and a display device 30

configured to allow a user to view video images captured by the image sensor 18 during

operation. In some embodiments, the image processing module 20 can include a

subsampling system configured to output reduced resolution image data to the monitor

module 26. For example, such a subsampling system can be configured to output video

image data to support 2K, 1080p, 720p, or any other resolution. In some embodiments,

filters used for demosaicing can be adapted to also perform downsampling filtering, such that

downsampling and filtering can be performed at the same time. The monitor module 26 can

be configured to perform any type of demosaicing process to the data from the image

processing module 20. Thereafter, the monitor module 26 can output a demosaiced image

data to the display 30.

[0066] The display 30 can be any type of monitoring device. For example, but

without limitation, the display 30 can be a four-inch LCD panel supported by the housing l2.

For example, in some embodiments, the display 30 can be connected to an infinitely

adjustable mount configured to allow the display 30 to be adjusted to any position relative to

the housing 12 so that a user can view the display 30 at any angle relative to the housing 12.

In some embodiments, the display 30 can be connected to the monitor module through any

type of video cables such as, for example, an RGB or YCC format video cable.

[0067] Optionally, the playback module 28 can be configured to receive data from

the storage device 24, decompressed and demosaic the image data and then output the image

data to the display 30. In some embodiments, the monitor module 26 and the playback

module 28 can be connected to the display through an intermediary display controller (not

shown). As such, the display 30 can be connected with a single connector to the display

controller. The display controller can be configured to transfer data from either the monitor

module 26 or the playback module 28 to the display 30.

[0068] Figure 8 includes a flowchart 50 illustrating the processing of image data

by the camera 10. In some embodiments, the flowchart 50 can represent a control routine

stored in a memory device, such as the storage device 24, or another storage device (not

shown) within the camera 10. Additionally, a central processing unit (CPU) (not shown) can
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be confignired to execute the control routine. The below description of the methods

corresponding to the flow chart 50 are described in the context of the processing of a single

frame of video image data. Thus, the techniques can be applied to the processing of a single

still image. These processes can also be applied to the processing of continuous video, e.g.,

frame rates of greater than 12, as well as frame rates of 20, 23.976, 24, 30, 60, and 120, or

other frame rates between these frame rates or greater.

[0069] With continued reference to Figure 8, control routine can begin at

operation block 52. In the operation block 52, the camera IO can obtain sensor data. For

example, with reference to Figure I, the image sensor 18, which can include a Bayer Sensor

and chipset, can output image data.

[0070] For example, but without limitation, with reference to Figure 3, the image

sensor can comprise a CMOS device having a Bayer pattem filter on its light receiving

surface. Thus, the focused image from the optics hardware 16 is focused on the Bayer pattern

filter on the CMOS device of the image sensor 18. Figure 3 illustrates an example of the

Bayer pattern created by the arrangement of Bayer pattern filter on the CMOS device.

[0071] In Figure 3, column m is the fourth column from the left edge of the Bayer

pattern and row n is the fourth row from the top of the pattern. The remaining columns and

rows are labeled relative to column m and row n. However, this layout is merely chosen

arbitrarily for purposes of illustration, and does not limit any of the embodiments or

inventions disclosed herein.

[0072] As noted above, known Bayer pattern filters often include twice as many

green elements as blue and red elements. In the pattern of figure 5, blue elements only appear

in rows n-3, n-1, n+1, and n+3. Red elements only appear in rows n-2, n, n+2, and n+4.

However, green elements appear in all rows and columns, interspersed with the red and blue

elements.

[0073] Thus, in the operation block 52, the red, blue, and green image data output

from the image sensor 18 can be received by the image processing module 20 and organized

into separate color data components, such as those illustrated in Figure 7. As shown in

Figure 7, and as described above with reference to Figure 4, the image processing module 20

can separate the red, blue, and green image data into four separate components. Figure7
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