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I. INTRODUCTION 

1. I am making this declaration at the request of Apple Inc. in the matter 

of the inter partes review of U.S. Patent No. 9,245,314 (“the ‘314 Patent”) to 

Jannard, et al. 

2. I am being compensated for my work in this matter at the rate of 

$600/hour. I am also being reimbursed for reasonable and customary expenses 

associated with my work and testimony in this investigation. My compensation is 

not contingent on the outcome of this matter or the specifics of my testimony. 

3. I have been asked to provide my opinions regarding whether claims 1-

30 of the ’314 Patent are unpatentable, either because they are anticipated or would 

have been obvious to a person having ordinary skill in the art (“POSITA”) at the 

time of the alleged invention, in light of the prior art. After careful analysis it is my 

opinion that all of the limitations of claims 1-30 would have been obvious to a 

POSITA. 

4. In the preparation of this declaration, I have reviewed: 

• The ’314 Patent, Ex. 1001; 

• The prosecution history of the ’314 Patent, Ex. 1002; 

• U.S. Patent No. 9,565,419 to Presler (“Presler”), Ex. 1005;  

• U.S. Patent No. 7.656,561 to Molgaard et al. (“Molgaard”), Ex. 

1006;  
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• Ning Zhang et al., “Lossless Compression of Color Mosaic 

Images,” IEEE Transactions in Image Processing, vol. 16, no. 6 

(June 2006) (“Zhang”), Ex. 1007; 

• Ben Long, REAL WORLD APERTURE, 1st ed. (July 21, 2006) 

(“Long”), Ex. 1008;  

• “Serial ATA Revision 2.6” (“ATA”), Ex. 1009;  

• U.S. Provisional Application No. 60/911,196 (“The ’196 

Application”), Ex. 1010; 

• U.S. Provisional Application No. 61/017,406 (“The ’406 

Application”), Ex. 1011;  

• U.S. Provisional Application No. 60/923,339 (“The ’339 

Application”), Ex. 1012; 

• U.S. Patent No. 7,349,574 to Sodini et al. (“Sodini”), Ex. 1013;  

• U.S. Patent No. 8,170,402 to Frost-Ruebling et al. (“Frost”), Ex. 

1014; and  

• U.S. Patent No. 3,971,065 to Bayer (“Bayer”), Ex. 1016. 

5. In forming the opinions expressed below, I have considered: 

a) The documents listed above;  
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b) My own knowledge and experience based upon my work in the 

fields of digital camera systems and data decompression, as 

described below; and 

c)     The level of skill of a POSITA at the time of the alleged 

invention of the ’314 patent. 

II. QUALIFICATIONS AND PROFESSIONAL EXPERIENCE 

6. My complete qualifications and professional experience are described 

in my Curriculum Vitae, a copy of which can be found in Ex. 1004. The following 

is a brief summary of my relevant qualifications and professional experience. 

7. As shown in my curriculum vitae (Ex. 1004), I have extensive 

academic and industry experience with digital video acquisition, processing, and 

display semiconductors and systems. Specifically, I have over 45 years’ experience 

in the field of realtime digital video systems and video compression. 

8. I received my Bachelor of Engineering degree with honors in 1970 

from University of Liverpool, England. In 1974, I received my Doctoral degree 

from University of Sussex, England. My thesis was on “Orthogonal Transform 

Coding of Still and Moving Pictures.” The research for my thesis was performed in 

residence at the Image Processing Institute, University of Southern California, Los 

Angeles. From 1970 to 1973, I performed my graduate research in video 

compression.  
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9. I was one of the first to perform a type of image compression 

(adaptive block transform coding) and the first to apply this type of compression to 

video. This is described in my thesis, Clifford Reader, Orthogonal Transform 

Coding of Still and Moving Pictures (1973). These techniques underlie the 

audiovisual coding standards (MPEG standards) issued by the Moving Picture 

Experts Group and virtually all other video compression schemes today.  

10. From 1975 to 1989, I developed architectures, system designs, and 

signal processing algorithms for real-time image and video data acquisition, 

processing, compression, and display. The applications for this work included 

military image reconnaissance, military battlefield management, digital medicine, 

and earth-resources management. This work involved video acquisition from 

diverse imaging sensors, such as spaceborne and airborne still and video cameras, 

(including two-dimensional cameras and one-dimensional “push-broom” cameras), 

infra-red, multi-spectral, ultrasonic, and synthetic-aperture-radar sensors, and 

professional television studio cameras. 

11. Beginning in 1989, I developed algorithms and chip designs for 

digital consumer electronics. I contributed technically to the nascent MPEG 

standards. In 1990, while employed by Cypress Semiconductor, I led the 

development of a semiconductor chip to implement a decoder for the emerging 

MPEG-1 standard. This work included writing a software implementation of a 
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complete MPEG-1 encoder and decoder. Subsequently, I worked on a similar 

project for the MPEG-2 standard at Samsung Semiconductor. 

12. I was the chairman of the American National Standards Institute’s 

subcommittee for the Moving Picture Experts Group, the Head of Delegation to the 

Moving Picture Experts Group for the United States in 1991 to 1992, and the 

Editor-in-Chief of the MPEG-1 standard. I personally reviewed and edited all three 

parts of the MPEG-1 standard in detail and wrote much of the informative annex 

for that standard. In March 1992,  

13. In 1993 to 1994, I was hired by Cable Television Laboratories, Inc. 

(CableLabs) to be the technical expert for establishing a patent pool for the MPEG-

2 Video and Systems standards. In the course of creating a list of essential 

intellectual property to practice the standards, I reviewed approximately 10,000 

abstracts and 1,000 patents. J. L. Mitchell et al., MPEG Video Compression 

Standard, chapter 16, at 357-362. 

14. I was a co-founder of the MPEG-4 standard and chaired the 

subcommittee at the Moving Picture Experts Group from inception for two and a 

half years. I led a group that established many of the fundamental principles of the 

MPEG-4 standard, including object-based coding, software-based implementation, 

and the development of the bitstream as a syntactic language. 
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15. At the end of the 1990s, I joined a start-up company that developed a 

chip for deinterlacing standard NTSC/PAL video for display on a progressive scan 

monitor or TV.  

16. In the early 2000s, I was an invited expert to the joint development of 

the Next Generation Digital Video Standard by the International 

Telecommunication Union, International Organization for Standardization, and 

Moving Picture Experts Group. That standard is known as H.264 and MPEG-4 

Part 10, Advanced Video Coding, by the respective bodies. H.264 is widely used 

today for HDTV broadcasting over cable and satellite, and for streaming video 

over IP networks.  

17. Since 2003, I have been an officer of the China AVS standards expert 

group, chairing the IPR Subgroup. I led the development of the AVS working 

group Member Agreement and IPR Policy, crafted by patent attorneys and 

licensing experts from national and international companies. I am a founder and 

co-director of the AVS patent pool, established the process of independent 

evaluation of essentiality, assisted in the selection of the independent evaluator, 

and led the negotiation of the licensor and licensee agreements for the AVS1 patent 

pool. Recently, the AVS2 patent pool was established. 

18. In my current role as a video and audio consultant, I provide technical 

and business development consulting services in imaging and video/audio, 
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including consumer video, real-time processing and display, image and 

video/audio compression, imaging and video systems architecture, and imaging 

and video chip architecture. I have worked in this capacity since 2001, serving over 

60 clients in the consumer electronics, communications, and computer industries. 

19. My curriculum vitae (Ex. 1004), includes a more detailed summary of 

my background, experience, and publications.  

III.  LEVEL OF ORDINARY SKILL IN THE ART 

20. I understand there are multiple factors relevant to determining the 

level of ordinary skill in the pertinent art, including (1) the levels of education and 

experience of persons working in the field at the time of the invention; (2) the 

sophistication of the technology; (3) the types of problems encountered in the field; 

and (4) the prior art solutions to those problems.  

21. I am familiar with video camera systems (including those with 

compression capabilities). I am also aware of the state of the art at the time the 

application resulting in the ’314 patent was filed. I have been informed by counsel 

that the earliest possible priority date for the ’314 patent is December 28, 2007, as 

discussed below. 

22. Based on the technologies disclosed in the ’314 patent, I believe that a 

person having ordinary skill in the art (“POSITA”) would include someone who 

had, at the priority date of the ’314 patent, (i) a Bachelor’s degree in Computer 
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Science, Electrical Engineering, or equivalent training, as well as (ii) 

approximately three years of experience in designing and/or manufacturing 

video capture, processing, and display systems. Such a person would have also 

had experience in data compression.  

23. Lack of work experience could have been remedied by additional 

education, and vice versa. Such academic and industry experience would be 

necessary to appreciate what was obvious and/or anticipated in the industry and 

what a POSITA would have thought and understood at the time. Based on these 

criteria, as of the relevant time frame for the ’314 patent, I possessed at least 

such experience and knowledge of a POSITA, hence am qualified to opine on 

the ’314 patent.  

24. For purposes of this Declaration, in general, and unless otherwise 

noted, my statements and opinions, such as those regarding my experience and the 

understanding of a POSITA generally (and specifically related to the references I 

consulted herein), reflect the knowledge that existed in the field as of December 

28, 2007. Unless otherwise stated, my understanding and analysis below is 

consistent with the level of a POSITA prior to the appropriate priority date of the 

’314 patent. 
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IV. RELEVANT LEGAL STANDARDS 

25. I have been asked to provide my opinions regarding whether claims 1-

30 of the ’314 patent are anticipated or would have been obvious to a person 

having ordinary skill in the art at the time of the alleged invention, in light of the 

prior art.  

26. I understand that prior art to the ’314 patent includes patents and 

printed publications in the relevant art that predate the priority date of the alleged 

invention recited in the ’314 patent. For purposes of this Declaration, I have been 

asked to apply December 28, 2007, the earliest appropriate priority date, as the 

priority date. 

27. I am not an attorney. In preparing and expressing my opinions and 

considering the subject matter of the ’314 patent, I am relying on certain basic 

legal principles that counsel have explained to me. These principles are reviewed 

below. 

28. I understand that a claim is unpatentable if it is obvious under pre-

AIA 35 U.S.C. § 103(a). 

A. Anticipation 

29. I have been informed by counsel that a patent claim is unpatentable as 

anticipated if each element of that claim is present either explicitly or inherently in 

a single prior art reference. I have also been informed that, to be an inherent 
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disclosure, the prior art reference must necessarily disclose the limitation, and the 

fact that the reference might possibly practice or contain a claimed limitation is 

insufficient to establish that the reference inherently teaches the limitation. 

B. Obviousness 

30. I have been informed that a claimed invention is unpatentable under 

pre-AIA 35 U.S.C. § 103 if the differences between the invention 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 the subject 

matter pertains. I have also been informed by counsel that the obviousness analysis 

takes into account factual inquiries including the level of ordinary skill in the art, 

the scope and content of the prior art, and the differences between the prior art and 

the claimed subject matter. 

31. I have been informed by counsel that the Supreme Court has 

recognized several rationales for combining references or modifying a reference to 

show obviousness of claimed subject matter. Some of these rationales include the 

following: (a) combining prior art elements according to known methods to yield 

predictable results; (b) simple substitution of one known element for another to 

obtain predictable results; (c) use of a known technique to improve a similar device 

(method, or product) in the same way; (d) applying a known technique to a known 

device (method, or product) ready for improvement to yield predictable results; (e) 
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choosing from a finite number of identified, predictable solutions, with a 

reasonable expectation of success; and (f) some teaching, suggestion, or motivation 

in the prior art that would have led one of ordinary skill to modify the prior art 

reference or to combine prior art reference teachings to arrive at the claimed 

invention. 

V. OVERVIEW OF THE ’314 PATENT 

A. Summary of the Patent 

32. The ’314 patent is directed to “a video camera” that is configured to 

“capture, compress, and store video image data in a memory of the video camera.” 

Ex. 1001, Abstract. The video image data “may remain substantially visually 

lossless upon decompression and demosaicing.” Ex. 1001, Abstract.  

33. The technology discussed in the ’314 patent is applicable to “digital 

cameras, such as those for capturing still or moving pictures” and more 

specifically, “digital cameras that compress image data.” Ex. 1001, 1:19-21. 

According to the Applicant in the ’314 patent, digital cameras commonly include 

high resolution image sensors and output high resolution video. See Ex. 1001, 

1:33-35. The ’314 patent states, though, that image processing and compression 

techniques of then existing cameras “eliminate too much raw image data to be 

acceptable in the high-end portions of the market noted above” (in reference to the 

major motion picture and television broadcast market). Ex. 1001, 1:33-45. 
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34. According to the Applicant, the video processing system of the ’314 

patent allegedly meets the above deficiency by introducing “a video camera [that] 

can comprise a portable housing, and a lens assembly supported by the housing 

and configured to focus light.” Ex. 1001, 1:46-48. The video 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.” Ex. 1001, 1:51-54.  

35. The video camera of the ’314 patent also includes several components 

common to prior art video cameras. These include an image sensor with a Bayer 

filter (i.e., “comprising first, second, and third pluralities of light sensitive devices 

arranged with respect to one another in a plane defined by the image sensor” see 

Ex. 1001, 1:51-54, 4:5-9, 15:47-49), an image processing module that “process[es] 

the raw mosaiced image data from the image sensor and output[s] processed image 

databased on the raw mosaiced image data from the image sensor” (Ex. 1001, 

1:51-54, 16:1-4), and a compression module to “compress the processed image 

data with a mathematically lossy compression technique into compressed 

processed image data” (Ex. 1001, 1:51-54, 16:8-12).   

36. An example of the elements of the video camera in the ’314 patent is 

provided below: 
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Ex. 1001, Fig. 1. 

37. As discussed below, none of these techniques or characteristics were 

new or non-obvious as of the ’314 patent’s earliest effective filing date. Video 

processing systems and methods similar to ’314 patent were known. For example, 

Presler (Ex. 1005) teaches a similar video camera system for processing and 

transmitting high resolution video data (Ex. 1005, Abstract) and Molgaard (Ex. 

1006) teaches similar processing and lossless compression techniques, including 

compressing, decompressing, and demosaicing mosaiced image data (Ex. 1006, 

Abstract). In my opinion, the disclosures provided in Presler, Molgaard, and other 
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prior art discussed below render obvious the claims that I have been asked to 

analyze in the ’314 patent, as discussed below.  

B. Prosecution History of the ’314 Patent 

38. I understand that the ’314 patent issued on January 26, 2016 from U.S 

Patent App. No. 14/485,612 (“the ’612 application”) filed on September 12, 2014. 

See Ex. 1001. The ’612 application is a continuation of a string of applications that 

originate with a continuation of U.S. Patent Application No. 12/101,882 (“the ’882 

application”). See Ex. 1001. The ’882 application claims priority to Provisional 

Application No. 61/017,406 (“the ’406 application”) filed on December 28, 2007 

and Provisional Application No. 60/911,196 (“the ’196 application”) filed on April 

11, 2007. See Ex. 1001. 

39. However, I have been informed that the ’314 patent is not entitled to 

the April 11, 2007 filing date because the ’196 provisional application does not 

contain § 112 written description support for the patented claims. For example, 

independent claim 1 of the ’314 patent recites “the image sensor being configured 

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

rate of at least about 23 frames per second.” This disclosure is not supported by the 

’196 specification. Ex. 1010. The ’314 patent is therefore not entitled to the ’196 

application’s filing date of April 11, 2007. See Dynamic Drinkware v. National 
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Graphics, 800 F.3d 1375, 1380 (Fed. Cir. 2015).  The earliest priority date that can 

possibly be claimed by the ’314 patent is December 28, 2007. 

40. I understand that the ’612 application (issuing as the ’314 patent) was 

originally filed with 30 claims with claims 1 and 16 being in independent form. Ex. 

1002, pp.61-67. A nonfinal Office Action issued on November 17, 2014, where the 

Examiner rejected claims 1-30 as obvious over the combination of U.S. Patent No. 

7,898,575 to Ishii and U.S. Patent No. 8,014,597 to Newman. Id., pp.221-243. In 

response, the Applicant filed a response (id., pp.276-292) and a supplemental 

response (id., pp.623-633) with arguments regarding the rejections and minor 

amendments for antecedent basis. 

41. The Examiner issued a Notice of Allowance on December 10, 2015 

but simply stated that “reasons for allowance ha[ve] been stated in the Applicant 

remarks filed on 05/18/2015 and supplemental amendments filed on 08/03/2015.” 

Id., p.843. Notably, the Examiner did not scrutinize the Applicant’s claim of 

priority to any previously filed application. 

42. As observed from the prosecution history, it appears that the prior art 

that I rely on in this declaration was not cited by the Examiner and thus was not 

used as a basis for allowing the claims. 

C. Priority Date of the ’314 Patent 
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43. As discussed above, the earliest priority date that can possibly be 

claimed by the ’314 patent is December 28, 2007. 

VI. CLAIM CONSTRUCTION 

44. It is my understanding that in order to properly evaluate the ’314 

patent, the terms of the claims must first be interpreted. It is my understanding that 

for the purposes of this inter partes review, the claim terms are given their ordinary 

and accustomed meaning as would be understood by one of ordinary skill in the 

art, unless the inventor has set forth a special meaning for a term. In order to 

construe the following claim terms, I have reviewed the ’314 patent, as well as its 

prosecution history.  

A.  “Raw Mosaiced Image Data”  

45. This term is used in independent claims 1 and 16. The specification of 

the ’314 patent does not offer an express definition of “mosaiced” image data. 

Apart from the claims and Abstract, the ’314 patent does not use the term “mosaic” 

or “mosaiced,” and refers only to the terms “demosaic,” “demosaiced,” and 

“demosaicing.” See e.g., Ex. 1001, 8:23-26, 10:25-27. The term “mosaiced,” 

however, is well known in the art as evidenced by Long (Ex. 1008), which 

describes “raw” data as received directly from a camera or similar device:  

When you shoot in raw format … no demosaicing is performed by the 

camera. Instead, the raw data that your image sensor captures is written 
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directly to your camera’s storage card. Demosaicing is then the 

performed in your raw conversion software. 

Ex. 1008, p.33. Long also describes the process of creating raw “mosaiced” data:  

Each pixel on your camera’s sensor has a colored filter over it, usually 

a red, green, or blue filter ... each pixel on the sensor is able to register 

one primary color. To turn this mosaic of primary-color pixels into a 

full-color image, a process called demosaicing is employed.  

Ex. 1008, p.32. Zhang (Ex. 1007) also describes this process: “primary color 

samples are interleaved in a two-dimensional (2-D) grid, or color mosaic, 

resembling a three-color checkerboard.” Ex. 1007, p.1.  

46. Accordingly, a POSITA would have understood the term “raw 

mosaiced motion video image data” to include “motion video image data directly 

from a camera’s image sensor, where each pixel represents one color.” 

B.  “Demosaiced Motion Video Data” 

47. This term is used in independent claims 1 and 16. The specification of 

the ’314 patent does not offer an express definition of “demosaiced” data. 

However, the ’314 patent discusses “demosaicing” in the context of adjusting 

image values: “a downstream demosaicing/reconstruction component can 

selectively add green image values back into the image data of the other colors.” 

Ex. 1001, 8:23-26. Further, the ’314 patent discusses “demosaiced” image data in a 

full-color format: “the monitor module 26 can output a demosaiced image data to 
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the display 30 ... 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.” Ex. 1001, 10:27-39. 

48. Accordingly, a POSITA would have understood the term “demosaiced 

motion video data” to include “full-color motion video data reconstructed from 

mosaiced motion video data.” 

C. “Substantially Visually Lossless”  

49. This term is used in independent claims 1 and 16. The term is 

generally used in the context of a comparison of sets of image data. For example, 

the ’314 patent defines the term “visually lossless”: 

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. 

Ex. 1001, 9:55-60. Accordingly, a POSITA would have understood the term 

“substantially visually lossless” to include “sets of data that are substantially 

visually similar from the point of view of one of ordinary skill in the art.”  

D. “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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50. This term is recited in claims 14 and 30. The specification of the ’314 

patent does not indicate the capacity of the memory device sufficient to store 

image data according to this term but such requirement can be calculated based on 

the minimum compression ratio disclosed in the specification. Specifically, the 

specification teaches that its camera system can “compress and store in the 

memory device the raw image data at a compression ratio of at least six to one.” 

Ex. 1001, 1:53-55. A POSITA would have thus recognized that 30 minutes of 

image data captured at 12 megapixel resolution, at 12-bit color, at 60 fps, and 

compressed at a 6:1 ratio requires a total memory capacity of 324 gigabytes. 

VII. IDENTIFICATION OF HOW THE CLAIMS ARE UNPATENTABLE 

51. It is my opinion that claims 1-10, 12-13, 15-26, and 28-30 are obvious 

over U.S. Patent No. 9,565,419 to Presler (Ex. 1005) in view of U.S. Patent No. 

7,656,561 to Molgaard (Ex. 1006).  

52. It is also my opinion that claims 11 and 27 are obvious over Presler in 

view of Molgaard, and further in view of U.S. Patent No. 7,349,574 to Sodini (Ex. 

1013). 

53. It is also my opinion that claims 14 and 30 are obvious over Presler in 

view of Molgaard, and further in view of U.S. Patent No. 8,170,402 to Frost-

Ruebling (Ex. 1014). 
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A. Claims 1-10, 12-13, 15-26, and 28-30 are obvious over Presler and 
Molgaard 

1. Summary of Presler 

54. Similar to the video camera described in the ’314 patent, Presler 

describes a “portable digital camera and recording system.” Ex. 1005, 4:35-36. 

Presler’s portable digital camera and recording system is similarly designed for use 

of applications with “high definition raw images at film or video rates for HD, 2K 

and 4K, cinema quality production.” Ex. 1005, 6:21-22. 

55. Presler’s portable digital camera and recording system includes a 

mobile docking camera with a docking camera module, HD/2K/4K sensor unit, a 

modular processing subsystem, and removable digital storage, as shown in Figure 

8 below.  
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Ex. 1005, Figure 8. 

56. The mobile docking camera of Presler includes an optical assembly 22 

which allows light to pass into the portable housing of the camera and onto the 

HD/2K/4K sensor unit 30. Ex. 1005, 6:13-16, 17:5-8. The sensor unit 30 of Presler 

may include color filters for capturing raw mosaiced image pixel data. See Ex. 

1005, 14:37-39, 16:16-21. 

57. Image processing of the raw image data, including compression, is 

performed by the frame buffer system 32 and the processing system 134 of 

Presler’s camera. See Ex. 1005, 8:23-28, 13:53-57. Compressed image data may be 

stored in the removable digital storage 44 within the mobile docking camera of 
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Presler. Ex. 1005, 12:13-15. The mobile docking camera is also configured to 

transmit “2K raw image data at fifty (50) images per second with 10-bit per pixel 

data.” Ex. 1005, 10:18-21.  

58. I have been notified that Presler claims and is entitled to the filing 

date of Provisional Application No. 60/923,339 (“the ’339 Application”) filed on 

April 13, 2007. See Ex. 1005, 1:8-13; Ex. 1012. 

2. Summary of Molgaard 

59. Molgaard teaches image processing techniques similar to those 

described in the ’314 patent, as well as image processing similar to that performed 

by the digital camera of Presler. For example, Molgaard teaches “lossless, near-

lossless, and lossy compression and decompression of digital image data.” Ex. 

1006, Abstract. Further, the processing method of Molgaard “is optimized for raw 

image data from a sensor with a Bayer filter pattern.” Ex. 1006, Abstract. An 

example of Molgaard’s processing system is shown in Figure 2B below.  
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Ex. 1006, Figure 2B. 
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60. Molgaard further teaches that raw mosaiced image data received by an 

image sensor 14 includes a single data value for each color element of a Bayer 

filter. See Ex. 1006, 8:26-40. An example of this pattern is shown below in Figure 

9.  

 

Ex. 1006, Figure 9.  

61. Molgaard’s processing method also includes black calibration where 

raw mosaiced image data is processed to remove fixed pattern noise: 

In the embodiments outlined by the block diagrams of FIGS. 2A and B, 

raw image data can be black calibrated to remove the fixed pattern 

noise which is generated as a function of temperature as well as 

integration time in the image sensor array. This process is called 

black calibration as the fixed pattern which is subtracted is obtained 

while the image sensor is not illuminated. 
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Ex. 1006, 9:15-20. 

62. Molgaard also outlines a lossy compression technique: 

In general, there are two basic lossy compression schemes:  

Lossy transform Schemes. Samples of picture are taken, chopped into 

Small segments, transformed into a new basis space. The resulting 

values are then bit-reduced and entropy coded. 

Lossy predictive schemes. Previous data is used to predict the current 

image frame. The error between the predicted data and the real data, 

together with any extra information needed to reproduce the prediction, 

is then coded. 

Ex. 1006, 10:35-45. 

63. Furthermore, Molgaard acknowledges errors that may occur in lossy 

compression schemes and describes specific techniques to overcome these 

problems: “If no precompression gain were applied, the errors introduced by the 

lossy part of the compression would be amplified in the resulting processed image. 

Ex. 1006, 10:15-18. Additionally, Molgaard discusses techniques such as noise 

suppression that may be used to “improve[] image compression ratios without 

sacrificing image quality.” Ex. 1006, 11:67-12:3. 

3. Reasons to Combine Presler and Molgaard 

64. In my opinion, a POSITA would have found it obvious to combine the 

teachings of Presler and Molgaard. In particular, a POSITA would have been 

motivated to combine Molgaard’s image processing techniques with Presler’s 
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video camera and processing system that also captures image data and includes 

similar image processing functionality. A POSITA would have recognized that 

Molgaard’s techniques could have been easily used to improve Presler’s similar 

video camera and would have improved performance of the video camera, such as 

enabling faster sampling of imaging data. See Ex. 1005, 5:57-66; Ex. 1006, 

Abstract, 7:1-3. 

65. A POSITA would have recognized that Molgaard’s image processing 

techniques would have been readily applied to Presler’s video camera. For 

example, both references describe using a single image sensor with a Bayer filter 

to generate Bayer image data. See Ex. 1005, 14:37-39; Ex. 1006, 8:30-33. 

Furthermore, both teach processing raw image data from the image sensor. See Ex. 

1006, Figure 2B (annotated) (showing an input of “RAW image data” that is 

passed through a “Preconditioning” step (as annotated below). 
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Ex. 1006, Fig. 2B (annotated). Similarly, Fig. 8 of Presler shows that a video 

camera including a frame grabber & controller 32 “that can be used for image pre-

processing” of raw data, as annotated below. See Ex. 1005, 8:23-24. 
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Ex. 1005, Fig. 8 (annotated) 

66. Based on these and other similarities, a POSITA would have 

understood that the pre-processing of raw image data, including Bayer image data 

in Molgaard would readily be applied Presler’s video camera that also captures and 

processes Bayer image data.  

67. In particular, both Presler and Molgaard disclose systems and methods 

in which light is captured by an imaging sensor comprising a mosaiced array 

arranged according to the Bayer pattern, which is evidenced by U.S. Patent No. 

3,951,065 to Bayer (Ex. 1016). And, Presler explicitly discloses Bayer sensors, 

with mosaiced pixel arrays. See Ex. 1005, 14:25-26, 14:37-39, 18:44-51, and 

Pre-processing raw data 
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Figures 2-4, 6-8, 10-11. Molgaard similarly discloses capturing light with an image 

sensor comprising a mosaiced array arranged according to the Bayer pattern. Ex. 

1006, Abstract, 8:26-40, 12:5-9, 13:17-31. Although Presler does not discuss the 

specific details of capturing light incident on the sensor or the construction of the 

Bayer mosaiced array (although referring to the image sensor 30 as “pixelated”), 

Molgaard discloses both the capture of light by the sensor and the sensor 

arrangement. See e.g., Ex. 1006, Abstract, 6:27-39, 8:26-30, 9:51-62, 12:7-8 and 

Figure 8.  

68. A POSITA would have understood that when the art discusses 

outputting raw data, it is discussing the pixel data from each element of the Bayer 

pattern array. See e.g., Ex. 1005, 10:37-38; Ex. 1006, 15:30-33. In this pattern, 

each pixel captures light of only one primary color. To form a complete image with 

all three colors for each pixel, the raw data must be spatially interpolated. This is 

evidenced by Presler which states: “[i]n recent years, many digital still cameras or 

dual-mode video and still camcorders have also been developed which use single 

image sensors with color filter arrays. … These digital still cameras and 

camcorders use dedicated hardware functions or targeted function digital signal 

processors (DSP) to perform image processing to interpolate and colorize the raw 

image data from the image sensor.” Ex. 1005, 35-50. Likewise, Molgaard states: 

“[r]aw image data means data containing only pixel values that have been read out 
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from the image sensor. The data may be amplified and converted, but no new pixel 

values have been added to the data e.g. by color interpolation.” Ex. 1006, 6:27-30. 

Thus, both Presler and Molgaard disclose capturing images using pixelated sensors 

with the Bayer mosaic pattern and outputting raw pixel data. 

69. Presler also discloses use of the SATA interface for storage. See Ex. 

1005, 12:13-23, 12:49-52, 15:55-61, 16:45-50, 22:4-9, 21:9-15. A POSITA would 

have known that the SATA specification supports storage at rates up to 3GB/s. See 

Ex. 1009, p.50. It would have there been obvious to combine the specification of 

the SATA standard with the disclosed use of the standard, to support the disclosed 

capability of Presler’s system to store compressed processed images data at a rate 

of at least about 23 frames per second. See Ex. 1009, p.50. 

70. Presler further discloses various system architectures for 

implementing the disclosed inventions including the use of hardware to perform 

compression. See e.g., Ex. 1005, 2:63-3:2 10:62-11:19, 13:30-57. A POSITA 

would have understood that before the earliest priority date of the ’314 patent in 

2007, it was common practice to employ a compression chip as a hardware 

component of a digital video system. For example, set-top boxes, DVD players, 

and digital camcorders all used hardware compression chips as a component of 

complete digital video systems. 
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71. Furthermore, a POSITA would have recognized that Molgaard’s data 

processing techniques would have been ideally suited for meeting the high-speed 

data requirements of Presler’s camera. See Ex. 1005, 4:33-39. For example, 

Molgaard’s compression algorithm “enables very fast subsampling of an already 

compressed image”—such as imaging data in Presler’s camera—to “improve 

performance.” See Ex. 1005, 4:33-39; Ex 1006, Abstract. Molgaard also states that 

“[t]he preconditioning stage conditions the incoming image data in a way to allow 

the following stages to perform at their best, thereby creating optimum 

compression ratio and image quality.” Ex. 1006, 9:45-58. A POSITA would have 

thus been motivated to implement Molgaard’s efficient data compression 

techniques so as to reduce storage and transmission requirements of Presler’s video 

camera. See Ex. 1005, 5:57-66; Ex. 1006, 14:32-45. Therefore, it would have been 

obvious to combine the teachings of Presler and Molgaard, as further discussed 

below.  

4. Detailed Analysis 

72. In my opinion, Presler and Molgaard render obvious each and every 

element of claims 1-10, 12-13, 15-26, and 28-30 of the ’314 patent, as shown in the 

chart below: 

U.S. 9,245,314  Presler and Molgaard 

Claim 1 
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U.S. 9,245,314  Presler and Molgaard 

[1.0] A video camera 
comprising: 

Presler discloses this limitation. For example, Presler 
states: 

The present invention as described herein 
discloses a digital camera system that 
captures scalable resolution, bit-depth and 
frame rate raw or color processed images 
from one or more module imaging module at 
precise film or video rates. 

Ex. 1005, 3:51-55. A POSITA would have recognized 
that a digital camera system that captures images at 
“video rates” is a “video camera.” 
A representation of Presler’s video camera, as shown in 
Fig. 8, is reproduced below: 

 
Ex. 1005, Figure 8. 
Thus, Presler discloses a “video camera” as recited in the 
claims. 

[1.1] a portable 
housing having an 
opening through 

Presler discloses this limitation because it teaches that its 
video camera can be portable: 
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U.S. 9,245,314  Presler and Molgaard 
which light emanating 
from outside the 
portable housing 
enters the portable 
housing; 

In addition, a configuration is disclosed for 
a portable digital camera and recording 
system capable of HD. 2K and 4K stereo-3D 
or wide dynamic multi-image acquisition 
using two image sensing modules and 
separated image processing, recording and 
display subsystem.  

Ex. 1005, 4:35-36.  
Presler’s Figure 8 offers one such example of a portable 
camera: 

 
Ex. 1005, Figure 8 (annotated). 
Based on this diagram, a POSITA would have recognized 
that Presler’s video camera includes a “portable housing” 
because the camera is specifically identified as a “mobile 
docking camera” and the housing includes a handle. Thus, 
Presler discloses a video camera comprising a portable 
housing. 

Portable 
Housing 

Opening where 
light enters 
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U.S. 9,245,314  Presler and Molgaard 
Presler also teaches its video camera includes an opening 
through which light enters the portable housing. For 
example, Presler teaches that the video camera in Fig. 8 
“includes an optical assembly 22 to gather light from a 
desired scene.” Ex. 1005, 6:13-16. Presler further states: 

The optical assembly 22 includes optics 56 
(e.g., a Carl Zeiss Super 16 Ultra Prime lens) 
connected to the camera module 54 at an 
appropriate back focal distance using an 
interchangeable lens optical interface 
mounting assembly 58.  

Ex. 1005, 17:5-8.  
As shown in Fig. 8, above, optical assembly 22 is fitted on 
the portable housing and is thus an “opening through 
which light emanating from outside the portable housing 
enters the portable housing,” as recited in the claims. 
Moreover, a POSITA would have understood that the 
purpose of Presler’s optical assembly 22 is to allow light 
emanating from outside the camera to pass into the 
camera’s housing. 
Thus, Presler’s video camera with a portable housing and 
an optical assembly to gather light teaches “a portable 
housing having an opening through which light emanating 
from outside the portable housing enters the portable 
housing” as recited in the claim.  

[1.2] a memory device 
supported by the 
portable housing; 

Presler discloses this limitation. For example, Figure 8 of 
Presler shows storage device 44 within the body of the 
portable video camera, as annotated below: 
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U.S. 9,245,314  Presler and Molgaard 

 
Ex. 1005, Figure 8 (annotated).  
Presler further states: 

The storage device 44 can be either internal 
or external and either fixed or removable. 
Examples of various storage devices that may 
be used include, without limitation, non-
volatile memory, flash memory, a 
magnetic hard drive, an optical disk and 
tape. For the purposes of external storage, 
display or processing, the processed or raw 
data may be externally transmitted. 

Ex. 1005, 12:13-20. 
Based on this teaching, a POSITA would have understood 
that the storage device 44 is “a memory device.” A 
POSITA would have also understood the storage device 
44 to be “supported by the portable housing” because it is 
fixed or removable and is positioned within the body of the 
portable video camera, as also shown in Figure 8. 

Memory 
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U.S. 9,245,314  Presler and Molgaard 
Thus, Presler’s video camera with fixed or removable 
memory teaches “a memory device supported by the 
portable housing” as recited in the claim. 

[1.3.0] 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  

Presler and Molgaard render this limitation obvious.  
First, the video camera system of Presler includes an 
image sensor, as shown in Figure 8, annotated below. 

 
Ex. 1005, Figure 8 (annotated). 
In reference to the image sensor 30 shown above, Presler 
describes using a single image sensor with a Bayer color 
filter to capture a representation of a full color image: 

The pixilated image sensor unit can come in 
various forms including, without limitation, a 
complimentary metal-oxide semiconductor 
(CMOS) active pixel image sensor, a metal-
oxide semiconductor (MOS) active-pixel 
image sensor, a charge-coupled device 
(CCD), a contact image sensor (CIS) or other 
pixilated detection devices. A single image 

Image sensor 
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U.S. 9,245,314  Presler and Molgaard 
sensor 30 may include color filters that are 
used to capture a representation of the full 
color images. 

Ex. 1005, 6:26-34.  
For bayer image sources, the software 38 can 
be used to select the demosaic method, based 
on the available processing capability. 

Ex. 1005, 14:37-39. 
The processing core of the frame grabber 32 
can convert raw pixel data into RGB data 
using demosaic, image correction and color 
conversion. 

Ex. 1005, 18:44-46. 
Second, Molgaard clarifies the understanding of a 
POSITA in regard to Bayer filters. In particular, Molgaard 
discloses the use of an image sensor with a Bayer filter 
(i.e., a three-color filter array) for capturing Bayer image 
data: 

Image sensor 14 can have any configuration 
of color filter pattern, e.g. a Bayer pattern. 
Some image sensors generate red, green, and 
blue color components straight into the image 
sensor array without the need for 
interpolation.  

Ex. 1006, 8:30-33.  
Molgaard also discloses an example Bayer filter in Figure 
9, reproduced below. 
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U.S. 9,245,314  Presler and Molgaard 

 
Ex. 1006, Figure 9. As shown in Figure 9, the filter 
consists of “first, second, and third pluralities of light 
sensitive devices (i.e., red, green, and blue areas) arranged 
with respect to one another in a plane defined by the image 
sensors” (i.e., in a 2D array). 
A POSITA would have recognized that Bayer filters, as 
taught by Presler (and clarified by Molgaard), include a 
specific arrangement of light sensitive devices (i.e., color 
filters). Further evidence of this specific arrangement of 
color filters is given by Zhang: 

Most digital cameras use image sensors that 
sample only one of the three primary colors 
at each pixel position. Specifically, each 
pixel is covered with a filter and records 
just one of the three primary colors: red, 
green or blue. These primary color 
samples are interleaved in a two-
dimensional (2-D) grid, or color mosaic, 
resembling a three-color checkerboard. 
The most popular single CCD color mosaic 
pattern is the one proposed by Bayer. 

Ex. 1007, p.1. 
A POSITA would have recognized that a Bayer filter 
would be arranged “in a plane defined by the image 
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U.S. 9,245,314  Presler and Molgaard 
sensor” because the purpose of the Bayer filter is to cause 
the image sensor to capture one color value per pixel, 
which thus requires the filter to be arranged on the plane 
of the image sensor where the image is focused. 
A POSITA would have found it obvious to combine 
Molgaard’s teaching of a Bayer filter (with three types of 
color filters arranged in a grid) with Presler’s image sensor 
30 because both systems describe using a single image 
sensor with a Bayer filter to generate Bayer image data. 
See Ex. 1005, 14:37-39; Ex. 1006, 8:30-33. Thus, a 
POSITA would have understood Presler and Molgaard to 
teach a video camera with “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” as claimed, as evidenced by Zhang. 

[1.3.1] such that the 
first, second, and third 
pluralities of light 
sensitive devices are 
intermingled, defining 
an intermingled 
pattern, 

The combination of Presler and Molgaard renders this 
limitation obvious. First, as discussed above in [1.3.0], 
Presler describes using a single image sensor with a Bayer 
color filter and second, Molgaard teaches an image sensor 
with a Bayer mosaic pattern array: 

As shown in FIG. 3, the compression section 
10 is optimized to handle raw image data 
coming straight from the analog-digital 
converter 14 in a digital imaging front-end. 
Image sensor 14 can have any 
configuration of color filter pattern, e.g. a 
Bayer pattern. Some image sensors generate 
red, green, and blue color components 
straight in the image sensor array without the 
need for interpolation. These sensors are also 
fully supported along with monochrome 
types of sensors. 

Ex. 1006, 8:27-35. 
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U.S. 9,245,314  Presler and Molgaard 
For bayer image sources, the software 38 can 
be used to select the demosaic method, based 
on the available processing capability. 

Ex. 1006, 14:37-39. 
The processing core of the frame grabber 32 
can convert raw pixel data into RGB data 
using demosaic, image correction and color 
conversion. 

Ex. 1006, 18:44-46. 
As shown in Figure 9, Molgaard’s Bayer filter includes 
first, second and third pluralities of light sensitive devices 
(i.e., red, green, and blue areas) arranged in an 
intermingled pattern: 

 
Ex. 1006, Figure 9. 
Based on these teachings, a POSITA would have 
recognized that a Bayer filter, as discussed on Molgaard, 
includes a plurality of light sensitive devices defining an 
intermingled pattern. 
Thus, Presler’s video camera combined with Molgaard’s 
use of a Bayer filter renders obvious an image sensor 
comprising first, second, and third pluralities of light 
sensitive devices arranged “such that the first, second, and 
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U.S. 9,245,314  Presler and Molgaard 
third pluralities of light sensitive devices are intermingled, 
defining an intermingled pattern” as recited by the claim. 

[1.3.2] 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 combination of Presler and Molgaard renders this 
limitation obvious. As discussed above in [1.3.0] and 
[1.31], Molgaard’s image sensor includes a Bayer color 
filter array that captures Bayer pattern image data. As 
shown in Molgaard’s Fig. 9, this pattern includes “first, 
second, and third pluralities of light sensitive devices” 
(i.e., red, green, and blue areas): 

 
Ex. 1006, Fig. 9. A POSITA would understand this to 
mean that each distinct pixel is configured to detect one 
color, either red, green, or blue. 
Thus, Presler’s video camera combined with Molgaard’s 
teaching of an image sensor with a Bayer color filter array 
renders obvious the claimed “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” 
as recited by the claim. 

[1.3.3] the image 
sensor being 
configured to convert 
light entering the 

The combination of Presler and Molgaard renders this 
limitation obvious. As discussed in [1.1] and [1.3.0], the 
combination of Presler and Molgaard teaches claimed 
“image sensor being configured to convert light entering 
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U.S. 9,245,314  Presler and Molgaard 
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 portable housing through the opening into raw 
mosaiced image data.”  Specifically, Presler teaches a 
video camera system with an optical assembly and an 
image sensor, as shown in Figure 8 which has been 
annotated below. 

 
Ex. 1005, Figure 8 (annotated). 
As discussed above in [1.1], the optical assembly 
“gather[s] light 24 from a desired scene 26” so that the 
image sensor can “capture[] high definition raw images at 
film or video rates”:  

The camera system 20 includes an optical 
assembly 22 to gather light 24 from a 
desired scene 26. The system 20 also 
includes a modular imaging subsystem 28 
aligned with the optical assembly 22 to 
receive light 24 gathered and/or modified by 
the optical assembly 22. The modular 
imaging subsystem 28 comprises one or more 

Image sensor Optical assembly for 
passing light into housing 
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U.S. 9,245,314  Presler and Molgaard 
imagers 30 and at least one frame grabber 32. 
The imager 30 captures high definition 
raw images at film or video rates for HD 2K 
and 4K, cinema quality production. 

Ex. 1005, 6:14-22. 
Presler’s image sensor is thus configured to receive light 
entering the video camera and convert this light into raw 
image video data. See Ex. 1005, 6:14-22; Ex. 1005, 26:1-
3.  
As discussed in [1.3], Molgaard discloses using an image 
sensor, as in Presler’s video camera, with a Bayer filter to 
produce “raw mosaiced image data”:  

As shown in FIG. 3, the compression section 
10 is optimized to handle raw image data 
coming straight from the analog-digital 
converter 14 in a digital imaging front-end. 
Image sensor 14 can have any 
configuration of color filter pattern, e.g. a 
Bayer pattern. Some image sensors generate 
red, green, and blue color components 
straight in the image sensor array without the 
need for interpolation. These sensors are also 
fully supported along with monochrome 
types of sensors. 

Ex. 1006, 8:27-35.  
A POSITA would have recognized this Bayer image data 
to be “raw mosaiced image data” because Molgaard 
teaches that the Bayer image data is “raw image data 
coming straight from the analog-digital converter 14 in a 
digital imaging front-end.” Ex. 1006, 8:27-35. A POSITA 
would have also recognized that the Bayer image data 
generated by Molgaard’s sensor is “mosaiced” because the 
data is formatted such that “primary color samples are 
interleaved in a two-dimensional (2-D) grid, or color 
mosaic, resembling a three-color checkerboard,” as 
evidenced by Zhang. See Ex. 1007, p.1. Thus, the 
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U.S. 9,245,314  Presler and Molgaard 
combination of Presler and Molgaard renders obvious the 
claimed “image sensor being configured to convert light 
entering the portable housing through the opening into raw 
mosaiced image data.” 
Second, as shown in Molgaard’s Figure 9, the Bayer image 
data (i.e., the raw mosaiced image data) “compris[es] one 
data value for each of the light sensitive devices included 
in the first, second, and third pluralities of light sensitive 
devices,” as claimed, because each value in the Bayer 
image data represents a single color—red, green, or blue: 

 
Ex. 1006, Figure 9.  
Lastly, Molgaard explicitly discloses converting incident 
light to pixel data: “One type of image sensors (e.g. 
Foveon X3) may read out three values from each pixel 
corresponding to different wavelength intervals of the 
incident light.” Ex. 1006 6:32-35. 
Thus, Presler’s video camera combined with Molgaard’s 
teaching of generating raw mosaiced image data at an 
image sensor renders obvious the claimed 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” as recited in the claim. 
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U.S. 9,245,314  Presler and Molgaard 

[1.3.4] the image 
sensor being 
configured to output 
the raw mosaiced 
image data at a 
resolution of at least 2 
k and at a frame rate 
of at least about 23 
frames per second; 
and 

The combination of Presler and Molgaard renders this 
limitation obvious. 
First, as discussed above in [1.3.3], the combination of 
Presler and Molgaard disclose an image sensor that 
outputs “raw mosaiced image data.” See Ex. 1005, 
16:17:5-8, 26:1-3; Ex. 1006, 8:27-31, Fig. 9. 
Second, Presler further teaches that its video camera can 
capture image data, including data from a color filtered 
sensor (e.g., a Bayer filter), at a resolution of 2k and at a 
rate of more than 23 frames per second.: 

A modular camera unit 28 that uses a 2K 
image sensor unit 30 can use a at least one 
SMPTE 1.5 Gigabit/sec HD link to transmit 
2K raw image data at fifty (50) images per 
second with 10-bit per pixel data. 

Ex. 1005, 10:18-21.  
Molgaard similarly contemplates “at least 2 k” resolutions.  
Ex. 1006, 12:28 (“>4000 pixels in a line is common these 
days”), 2:31-37 (“The invention provides on-the-fly 
compression and decompression of digital image data ... In 
the present context, on-the-fly means that data is 
processed, here compressed or decompressed, at the same 
rate as it is input to the relevant section”). A POSITA 
would have thus understood that Presler’s video camera 
configured using a Bayer filtered image sensor would be 
configured to output raw mosaiced data at a resolution of 
at least 2K and at least 23 frames per second (i.e., 50 
images per second). 
Thus, the combination of Presler and Molgaard renders 
obvious the claimed “image sensor being configured to 
output the raw mosaiced image data at a resolution of at 
least 2 k and at a frame rate of at least about 23 frames per 
second” as recited. 

[1.4] electronics 
having an image 

Presler discloses this limitation because it teaches that its 
portable video camera includes a modular processing, 
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processing module and 
a compression module 
implemented therein, 

storage, and display system 134 (i.e., electronics) as shown 
below in annotated Figure 8. 

 
Ex. 1005, Fig. 8 (annotated). In Presler, the processing, 
storage and display system 134 includes electronics such 
as a computer processor:  

The processing, storage and display system 
134 includes a raw image processing and 
communication unit 36 (e.g., a computer 
based on an Intel Core 2 Duo T7600 2.33 
GHz multi-core processor with dual 
channel DDR2 667 MHz RAM, Intel 
PRO/1000 Gigabit Ethernet and Intel 
GMA950 Integrated GPU with dual HD 
video outputs, such as the MEN F 17 Modular 
Compact PCI system).  

Ex. 1005, 21:39-45. In Presler, the processor 36 execute 
several software modules including an image processing 
module: 

The processor 36 of the processing sub-
system executes reprogrammable software 
38 that performs image processing for 

Electronics 
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visualization, analysis, or storage. The 
processor 36 may be either dedicated 
hardware or general purpose central 
processing unit (CPU), graphics processing 
unit (GPU) or DSP or a combination thereof. 

Ex. 1005, 10:62-67. 
Presler’s processing system 134 further includes a 
compression module also implemented as part of software 
38: 

The reprogrammable software 38 can 
perform various image processing 
functions including, without limitation, 
image correction, interpolation ... 
enhancement, stabilization and compression. 

Ex. 1005, 11:8-19. Presler more specifically describes the 
compression capabilities of the software: 

The software 38 can use constant-quality, 
variable bitrate (VBR) compression that 
allows compression rates to rise dynamically 
for more complex scenes, and allows 
compression rates to dynamically fall for 
less-complex scenes.  

Ex. 1005, 13:53-57. 
Based on these teachings, a POSITA would have 
understood that Presler’s processing unit 134 consists of 
electronics with separate components for compression and 
other image processing functions. 
Thus, Presler’s video camera with processor 134 teaches 
“electronics having an image processing module and a 
compression module implemented therein,” as recited in 
the claims. 

[1.5.0] the image 
processing module 
connected between the 

The combination of Presler and Molgaard renders this 
limitation obvious. First, as discussed above in [1.3.0], the 
combination of Presler and Molgaard teaches the claimed 
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image sensor and the 
memory device,  

image sensor. Second, as discussed in [1.2], Presler’s 
removable digital storage teaches the claimed memory 
device. Third, as discussed in [1.4], Presler’s processing 
system 134 includes an image processing module in 
software that executes on a processor 36 that is part of 
processing system 134. 
Fourth, as shown in Presler’s Fig. 8, the processing system 
134 is “connected between” the image sensor and the 
removable digital storage. See Ex. 1005, 9:45-52. For 
example, Presler further teaches that its image processing 
module is “connected between” the image sensor and the 
removable memory because “the data link or data channel 
between the frame grabber 32 and the processor 36 can 
transfer the raw . . . image data at variable speeds, which 
may be below, at or above the readout rate of the image 
sensor unit 30.” Ex. 1005, 9:45-52. The processor 36 then 
“executes software 38 that performs image processing for 
visualization, analysis, or storage.” Ex. 1005, 10:62-64. 
The image data processed by the image processing 
software can then be output by the processor to a storage 
device. Ex. 1005, 11:55-57 (“The processor 36 can output 
raw image data, image processed data or metadata in any 
combination for storage, transmission or display.”). One 
available device for storing the image data is the storage 
device 44 (i.e., a memory device) that “can be either 
internal or external and either fixed or removable.” Ex. 
1005, 12:13-15. 
Based on these teachings, a POSITA would have 
recognized that the image processing module in Presler is 
“connected between” the image sensor and the removable 
memory because Presler teaches processing image data 
captured by the sensor, processing that image data in a 
variety of possible ways, and then storing the image data. 
A POSITA would also recognize that Presler’s memory 
device 44 would be one possible option for storing the 
image data.  
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Thus, Presler’s video camera with image processing 
software that processes image data from an image sensor 
then stores the image data discloses the claimed “image 
processing module connected between the image sensor 
and the memory device” as recited  

[1.5.1] 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 combination of Presler and Molgaard renders this 
limitation obvious.  
First, as discussed in [1.4] and [1.5.0], Presler’s processing 
system includes an image processing module implemented 
in software that processes raw mosaiced image data (i.e., 
Bayer image data) from the image sensor. See Ex. 1005, 
12:42-52. For example, Presler states: 

The software 38 running on the processor 36 
can perform image and stereo processing 
functions in any combination of general 
purpose processor or dedicated hardware, 
RISC arrays or DSPs.  

Ex. 1005, 13:30-33. A POSITA would have understood 
that processing data from the image sensor (i.e., Bayer 
image data) would be processing raw mosaiced image 
data. See Ex. 1005, 14:37-39. Presler also teaches that its 
“processor 36 can output raw image data, image processed 
data or metadata in any combination for storage, 
transmission or display.” Ex. 1005, 11:55-57.  
Presler also discusses other functions of the software 38: 

The software 38 running on the processor 36 
can generate processed display imagery from 
live or playback sources on single or dual 
outputs. The colorized raw or processed 
image data and metadata can be sent to a host 
(i.e., a separate computer which is not the 
mobile stereo recorder) for additional 
display, processing, recording or 
transmission. 

Ex. 1005, 14:27-32 
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The processing core of the 45 frame grabber 
32 can convert raw pixel data into RGB data 
using demosaic, image correction and color 
conversion. The processing core can also 
convert between RGB and YUV spaces and 
output either 4:4:4 or 4:2:2 data. The same 
data link which carries the color processed 
data from the frame 50 grabber 32 to the 
viewing and recording system can also be 
used to transmit the raw data. 

Ex. 1005, 18:44-51 
Molgaard also discusses processing raw mosaiced image 
data and outputting processed data based on the raw 
mosaiced image data. Specifically, Molgaard teaches a 
processing method that “is optimized for raw image data 
from a sensor with a Bayer filter pattern ….” Ex. 1006, 
Abstract. A POSITA would have recognized that raw 
image data from a Bayer-filtered image sensor is raw 
mosaiced image data.  
In Molgaard, one available processing method includes 
“black calibration” where: 

R]aw image data can be black calibrated to 
remove the fixed pattern noise which is 
generated as a function of temperature as well 
as integration time in the image sensor array. 
This process is called black calibration as the 
fixed pattern which is subtracted is obtained 
while the image sensor is not illuminated. 

Ex. 1006, 9:15-20. A POSITA would understand this 
“black calibration” to process raw mosaiced image data by 
subtracting a fixed pattern from the image data. A POSITA 
would also understand that this “subtraction” would result 
in “processed image data based on the raw mosaiced image 
data” as claimed. See Ex. 1006, 9:15-20. 
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Thus, Presler’s video camera combined with Molgaard’s 
teaching of processing raw mosaiced image data and 
outputting processed image data renders obvious the 
claimed 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” as recited. 

[1.5.2] 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 combination of Presler and Molgaard renders this 
limitation obvious. 
First, Presler discloses preprocessing of data captured by 
the sensor:  

The frame grabber 32 includes an on-board 
memory (not shown) to capture full frame 
images (from a single or multi-exposure 
readout image data) or buffer the image data 
for transfer to a processing subsystem 34 
having an associated memory (i.e., a RAM 
part of the frame grabber 32). The frame 
grabber 32 can be used for image pre-
processing that includes, without limitation, 
noise and pixel defect correction, binning, 
sub-sampling, black frame offset correction, 
multi-exposure data mixing, data packing or 
data coding which may be lossy or lossless. 

 Ex. 1005, 8:19-28. 
Presler further discloses processing the raw data that has 
only one data value for each of the light sensitive devices: 

The raw or color processed data, either coded 
or uncoded, can be transmitted on the same 
data transmission link. The data transmission 
link can also be used to simultaneously 
transmit the raw and processed data in either 
coded or uncoded formats. This enables a 
very high quality data set to be used for 
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recording, while another data set is used for 
remote transmission or display.  

Ex. 1005, 10:5-11. 
Second, as discussed in [1.5.1], Molgaard teaches 
processing raw mosaiced image data by, for example, 
performing “black calibration” that subtracts a fixed 
pattern from the image data. See Ex. 1006, 9:15-20. 
Molgaard further teaches that this raw mosaiced image 
data (i.e., Bayer filter image data) includes one data value 
for each of the pixels in the plurality of red pixels, one data 
value for each of the pixels in the plurality of green pixels, 
and one data value for each of the pixels in the plurality of 
blue pixels: 

As shown in FIG. 3, the compression section 
10 is optimized to handle raw image data 
coming straight from the analog-digital 
converter 14 in a digital imaging front-end. 
Image sensor 14 can have any 
configuration of color filter pattern, e.g. a 
Bayer pattern. Some image sensors 
generate red, green, and blue color 
components straight in the image sensor 
array without the need for interpolation. 
These sensors are also fully supported along 
with monochrome types of sensors. The 
compression section 10 can also work with 
data which have been preprocessed and 
interpolated to reveal three color parameters 
for each pixel. In a preferred embodiment, 
such processing is postponed in order to save 
silicon, increase compression speed and 
minimize the size of the compressed image 
data. 

Ex. 1006, 8:26-40.  
This is further shown in Molgaard’s Figure 9 showing a 
pixel cluster for a Bayer filter pattern sensor (Ex. 1006, 
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12:5-13) where each pixel value represents one color—
red, greed, or blue: 

 
Ex. 1006, Figure 9.  
As discussed above, a POSITA would have understood 
that the techniques of Molgaard would have been readily 
applied to Presler because both are concerned with Bayer 
data. See Ex. 1005, 14:25-26, Ex. 1006, 12:5-13; Ex. 1016, 
6:22-33. 
Third, a POSITA would have recognized that the “black 
calibration” process discussed in [1.5.1], where a fixed 
pattern is subtracted from the image data, would still result 
in a single color value at each pixel, albeit possibly a 
different value within the color range.  
Thus, Presler’s video camera combined with Molgaard’s 
teaching of processing raw mosaiced image data with a 
single value per pixel renders obvious the claimed 
“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” as recited. 

[1.6.0] the 
compression module 
connected between the 

The combination of Presler and Molgaard render this 
limitation obvious.  

APPLE v. RED.COM



Reader Decl. Inter Partes Review of U.S. 9,245,314 

 56 Ex. 1003 

U.S. 9,245,314  Presler and Molgaard 
image sensor and the 
memory device,  

First, as discussed above in [1.3.0], the combination of 
Presler and Molgaard teaches the claimed image sensor. 
Second, as discussed in [1.2], Presler’s removable digital 
storage teaches the claimed memory device. Third, as 
discussed in [1.4], Presler’s processing system 134 
includes a compression module implemented in software 
that executes on a processor 36 that is part of processing 
system 134. 
Presler further teaches that its compression module is 
“connected between” the image sensor and the removable 
memory because “the data link or data channel between 
the frame grabber 32 and the processor 36 can transfer 
the raw or processed image data at variable speeds, 
which may be below, at or above the readout rate of the 
image sensor unit 30.” Ex. 1005, 9:45-52. The processor 
36 then executes software 38 (i.e., the image processing 
mode) that “perform[s] compression and can employ a 
full-frame temporal wavelet transform codec to eliminate 
‘block artifacts’ that are often present when using DCT 
compression.” Ex. 1005, 13:46-49.  
Thus, Presler teaches that image data is input into the 
compression module from the image sensor unit 30. See 
Ex. 1005, 13:46-49. Furthermore, Presler teaches that the 
image data, including processed image data, is stored in 
the storage device 44. See Ex. 1005, 22:4-9. Therefore, a 
POSITA would have recognized that Presler’s software—
that performs compression—is a compression module 
“connected between” the image sensor and the removable 
memory. Ex. 1005, 13:46-49, 22:4-9.  
Thus, Presler’s video camera with software that performs 
compression on image data discloses the claimed 
“compression module connected between the image 
sensor and the memory device” as recited.  

[1.6.1] the 
compression module 
configured to 

The combination of Presler and Molgaard renders this 
limitation obvious.  
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compress the 
processed image data 
with a mathematically 
lossy compression 
technique into 
compressed processed 
image data  

First, Presler discloses compressing image data using a 
mathematically lossy compression technique: 

The frame grabber 32 includes an on-board 
memory (not shown) to capture full frame 
images (from a single or multi-exposure 
readout image data) or buffer the image data 
for transfer to a processing Subsystem 34 
having an associated memory (i.e., a RAM 
part of the frame grabber 32). The frame 
grabber 32 can be used for image pre-
processing that includes, without limitation, 
noise and pixel defect correction, binning, 
sub-sampling, black frame offset correction, 
multi-exposure data mixing, data packing or 
data coding which may be lossy or lossless. 

Ex. 1005, 8:19-28. 
The imaging software 38 used in the 
processing and communication subsystem 
134 is the Silicon Imaging SiliconDVR 
program running under Microsoft Windows 
XP. Other software tools used by the 
SiliconDVR for image processing include 
Microsoft Direct-X graphics, 
CineFormRAW Codec and lridas Speedgrade 
3D look-up-table software. 

Ex. 1005, 21:61-22:4. A POSITA would have known that 
CineForm RAW is a lossy compression technique. 
Second, as discussed in [1.5.1] and [1.5.2], Molgaard 
teaches “processed image data” in that “black calibration” 
is performed by subtracting a fixed pattern from the raw 
mosaiced image data. See Ex. 1006, 9:15-25. 
Molgaard also teaches compressing this processed image 
data using a lossy compression technique: 

The next stage in the algorithm is an optional 
lossy bit reduction stage used to adjust the 
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compression ratio, the stage is bypassed if 
lossless compression is desired.  
In general, there are two basic lossy 
compression schemes:  

Lossy transform Schemes. Samples of 
picture are taken, chopped into Small 
segments, transformed into a new basis 
space. The resulting values are then bit-
reduced and entropy coded. 

Lossy predictive schemes. Previous data is 
used to predict the current image frame. The 
error between the predicted data and the real 
data, together with any extra information 
needed to reproduce the prediction, is then 
coded. 
The lossy stage of the present compression 
algorithm operates in the predictive scheme 
and does not apply any transform coding as 
compression methods operating in the lossy 
transform schemes (e.g. JPEG). 

Ex. 1006, 10:32-48. A POSITA would have recognized 
that compressing the processed image data would produce 
compressed processed image data. 
A POSITA would have been motivated to use the lossy 
compression schemes of Molgaard to compress the 
processed image data produced with the Presler’s imaging 
software 38 (i.e., “compression module”) because 
Molgaard’s gamma correction and bit-reduction 
techniques reduce the amount of data required to represent 
the processed image data, thereby allowing the processed 
image data to be compressed faster and/or with less 
expensive hardware than if Presler’s compression was 
applied to the processed raw data itself.  Ex. 1006, 1:44–
46, 2:59–3:14, 15:12–24. 
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Molgaard also acknowledges errors that may occur in 
lossy compression schemes and describes specific 
techniques to overcome these problems: “If no 
precompression gain were applied, the errors introduced 
by the lossy part of the compression would be amplified in 
the resulting processed image. Ex. 1006, 10:15-18. 
Additionally, Molgaard discusses techniques such as noise 
suppression that may be used to “improve[] image 
compression ratios without sacrificing image quality.” Ex. 
1006, 11:67-12:3. Molgaard also teaches that its technique 
results in “very stable compression ratios,” which “enables 
design of a surrounding digital imaging system which does 
not need a lot of overhead.” Ex. 1006, 15:12–18.   
Molgaard further teaches that the “image quality achieved 
is superior to what can be achieved with a standard 
baseline JPEG set to 1/8th compression, as visual artifacts 
are totally absent no matter which image is being 
compressed.”  Ex. 1006, 15:21–24. Thus, a POSITA 
would have been motivated to implement Molgaard’s 
efficient data compression techniques to achieve a superior 
compression ratio and image quality over Presler’s 
compression alone.  
Thus, Presler’s video camera combined with Molgaard’s 
teaching of compressing processed image data using a 
lossy compression technique renders obvious “the 
compression module configured to compress the 
processed image data with a mathematically lossy 
compression technique into compressed processed image 
data” as recited. 

[1.6.2] the 
compression module 
configured to 
compress the 
processed image data 
with a mathematically 
lossy compression 

The combination of Presler and Molgaard renders this 
limitation obvious.  
As discussed in [1.6.1], the combination of Molgaard’s 
teachings of compressing processed image data with a 
mathematically lossy compression technique with the 
video camera system of Presler renders obvious the 
claimed “compression module configured to compress the 

APPLE v. RED.COM



Reader Decl. Inter Partes Review of U.S. 9,245,314 

 60 Ex. 1003 

U.S. 9,245,314  Presler and Molgaard 
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 2 k resolution, 

processed image data with a mathematically lossy 
compression technique into compressed processed image 
data.”  
Presler and Molgaard further teach that compressed data 
can be decompressed and demosaiced into a substantially 
visually lossless image of at least 2 k resolution.  
For example, Presler teaches that its camera system 
includes a processor 36 that executes software 38 (i.e., the 
image processing mode) that “perform[s] compression and 
can employ a full-frame temporal wavelet transform codec 
to eliminate ‘block artifacts’ that are often present when 
using DCT compression.” Ex. 1005, 13:46-49. Presler 
further discloses decompression of image data:  

the image processing function is selected 
from one or more of a group consisting of 
image correction, defect pixel detection or 
correction, interpolation, white balance, 
white balance extraction, color correction, 3D 
look-up-table color transformation, 3D look-
up-table creation, pixel shading, motion 
detection, audio interleaving, metadata 
interleaving, object detection and 
classification, tracking, triangulation, 
calibration, color keying, image mixing, 
image saving, indicator overlay, focus 
detection and overlay, exposure metering, 
histogram, false color data representation, 
zooming, scaling, data packing, pattern 
matching, pattern recognition, biometric 
recognition, data rate analysis, image 
enhancement, compression, decompression, 
transmission, recording or playback. 

Ex. 1005, 26:8-23. 
Molgaard also describes a variety of data compression and 
decompression techniques. For example, Molgaard 
teaches that “near-lossless compression is implemented in 
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part using a gamma function to provide a compression that 
is visually lossless as it only affects image data in the same 
manner as the later image postprocessing, e.g. in relation 
to presenting recorded images on a monitor or a printout.” 
Ex. 1006, 7:1-3. In fact, a POSITA would have understood 
that because Molgaard’s compression technique “only 
affects image data in the same manner as the later image 
postprocessing,” the compression technique is not only 
“substantially visually lossless” but also produces 
unchanged image data. Furthermore, Molgaard discusses 
various decompression techniques. See e.g., Ex. 1006, 
Abstract, 2:31-37, 3:15-20, 4:53-67, 16:55-17:6. 
Therefore, a POSITA would have understood that 
Molgaard’s method of compressing processed image data 
can be performed using a lossless compression method 
that produces a visually lossless decompressed image.  
A POSITA would have further recognized that combining 
Molgaard’s image processing and compression techniques 
into Presler’s video camera would be a simple inclusion of 
software that operates according to Molgaard’s teachings. 
For example, the video camera of Presler is designed to 
generate image data in several varieties, including “raw or 
color processed data, either coded or uncoded.” Ex. 1005, 
10:4-10. 
Presler further describes that compressed data can be 
decompressed and demosaiced into a substantially visually 
lossless image of at least 2 k resolution. For example, the 
camera system of Presler includes a processor 36 that 
executes software 38 (i.e., the image processing mode) that 
“perform[s] compression and can employ a full-frame 
temporal wavelet transform codec to eliminate ‘block 
artifacts’ that are often present when using DCT 
compression.” Ex. 1005, 13:46-49.  
As discussed in the Claim Construction section, a POSITA 
would have understood “demosaiced” image data to 
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include full-color motion video data reconstructed from 
mosaiced motion video data.  
The compressed image data generated by Presler’s video 
camera can be decompressed and demosaiced because 
Presler’s camera system includes high resolution 
functionality: 

This invention enables reduced complexity 
for capturing imagery from one or more 
image modules, enables remote image 
sensing and frame grabbing with 
transmission using existing industry standard 
broadcast and networking infrastructure, 
improves storage and processing efficiency, 
provides increased flexibility and tools 
visualization, networking, analysis and 
mixing of prerecorded or computer generated 
data, and delivers unique display modes 2D 
and 3D representation of the multiple 
streams during live, recording, playback 
or post processing ... a configuration is 
disclosed for a portable digital camera and 
recording system capable of HD, 2K and 4K 
stereo-3D or wide dynamic multi-image 
acquisition. 

Ex. 1005, 4:20-39. Furthermore, a POSITA would have 
understood Presler’s camera system to be capable of 
producing processed image data having at least 2k 
resolution. Ex. 1005, 23:10-14. 
Additionally, Presler specifically teaches demosaicing 
Bayer image data (i.e., mosaiced image data): 

For bayer image sources, the software 38 can 
be used to select the demosaic method.”  

Ex. 1005, 14:37-38. Thus, a POSITA would have 
understood that Presler’s video camera can compress 
processed image data “such that the compressed processed 
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image data can be decompressed and demosaiced” into an 
“image of at least 2k resolution” as claimed. 
A POSITA would have also understood that the image data 
produced by Presler’s video camera system and processed 
and compressed using Molgaard’s compression 
techniques to be “substantially visually lossless” because 
Molgaard teaches that “near-lossless compression is 
implemented using a gamma function to provide a 
compression that is visually lossless as it only affects 
image data in the same manner as the later image 
postprocessing, e.g. in relation to presenting recorded 
images on a monitor or a printout.” Ex. 1006, 7:1-3 
A POSITA would have thus recognized that Molgaard’s 
method of compressing processed image data can be 
performed using a lossless compression method that 
produces a visually lossless decompressed image. A 
POSITA would have further recognized that combining 
Molgaard’s image processing and compression techniques 
into Presler’s video camera would be a simple inclusion of 
software that operates according to Molgaard’s teachings. 
Thus, Presler’s video camera combined with Molgaard’s 
method of compressing processed image data according to 
a lossy technique renders obvious the claimed 
“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 2 k resolution” as recited. 

[1.7] wherein the 
memory device 
receives the 
compressed processed 
image data at a rate of 
at least about 23 
frames per second. 

The combination of Presler and Molgaard renders this 
limitation obvious.  
As discussed in [1.6.1], a POSITA would understand that 
Presler’s video camera system combined with Molgaard’s 
compression techniques would produce compressed 
processed image data.  
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In Presler, the compressed (i.e., coded) image data is 
output to a file that is “written to local or remote storage 
432 on a project and auto file sequence naming basis.” Ex. 
1005, 24:61-25:7. A POSITA would have recognized that 
this coded image data includes compressed processed 
image data.  
A POSITA would also have recognized that storing the 
encoded image data to local or remote storage would 
include storing the data on memory as shown in Fig. 8 of 
Presler. Similarly, Molgaard describes techniques 
“whereby the image data can be compressed and 
decompressed on-the-fly,” where “on-the-fly means that 
data is processed, here compressed or decompressed, at the 
same rate as it is input to the relevant section.”  Ex. 1006, 
Abstract, 2:35–37.  
Second, while Presler does not specifically provide a 
transfer rate for storing compressed image data to memory, 
Presler teaches a camera system that can support 
transmission and storage of about 23 frames/sec for even 
4k resolution. Ex. 1005, 10:18-25.  
Furthermore, Presler provides a number of transmission 
protocols that can be used for such purposes including the 
SATA protocol. See Ex. 1006, 12:13-23. Presler also 
teaches that its video camera is capable of capturing 2k and 
4k images at more than 23 frames per second: 

A modular camera unit 28 that uses a 2K 
image sensor unit 30 can use a at least one 
SMPTE 1.5 Gigabit/sec HD link to 
transmit 2K raw image data at fifty (50) 
images per second with 10-bit per pixel 
data. A modular camera unit 28 that uses a 
4K image sensor unit 30 can use two or 
more 3-Gigabit per second links to 
transmit 4K raw images at minimum of 
23.97 images per second with at least 10-
bit precision. The 4K image sensor unit 30 
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can transmit image data at a minimum of 5.1 
Gigabit/second and the modular camera unit 
28 using the 4K image sensor unit 30 can 
transmit data at a minimum of 2.55 
Gigabit/second.  

Ex. 1005, 10:18-28.  
A POSITA would have understood that several of 
Presler’s transmission methods are capable of transmitting 
and receiving image data at a rate sufficient to store 
uncompressed 4k images at more than 23 frames per 
second. For example, the SATA 2.6 specification (Ex. 
1009) teaches that “Serial ATA cables function at both 1.5 
Gbps and 3.0 Gbps.” Ex. 1009, p.50. A POSITA would 
have therefore recognized that Presler’s memory using an 
SATA transmission link would receive image data at up to 
3.0 Gbps per link. Thus, Presler’s memory using an SATA 
transmission link could store both 4k image data and 2k 
image data at the rate output by the image sensor.  
A POSITA would have also recognized that since Presler 
teaches storing compressed/encoded image data that the 
transmission speed required for storing such data would be 
less than that required for uncompressed image data. A 
POSITA would have thus concluded that Presler’s 
memory is capable of receiving 2k and 4k compressed 
processed image data at a rate of at least 23 frames per 
second given the transmission capacity of the SATA 
transmission method.  
Thus, Presler’s video camera combined with Molgaard 
teaching of processing and compressing image data 
renders obvious the claimed memory device “receiv[ing] 
the compressed processed image data at a rate of at least 
about 23 frames per second” as recited. 

Claim 2 
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[2.0] 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 2 k and at a 
frame rate of at least 
23 frames per second,  

This limitation is substantially similar to the limitation in 
[1.3.4] and is rendered obvious by the prior art as 
discussed above. 

[2.1] wherein the 
compressed processed 
image data can be 
decompressed and 
demosaiced into a 
visually lossless image 
of at least 2 k 
resolution,  

This limitation is substantially similar to the limitation in 
[1.6.2] and is rendered obvious by the prior art as 
discussed above. 

[2.2] and wherein the 
memory device 
receives the 
compressed processed 
image data at a rate of 
at least 23 frames per 
second. 

This limitation is the same as [1.7] and is rendered obvious 
by the prior art as discussed above. 

Claim 3 

[3.0] 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 4 k,  

As discussed above in [1.3.4], the combination of Presler 
and Molgaard renders obvious an image sensor that 
outputs raw mosaiced image data at a resolution of at least 
2k.  
Presler also teaches that its video camera can also utilize a 
4k image sensor, thus outputting 4k raw mosaiced image 
data: 
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A modular camera unit 28 that uses a 2K 
image sensor unit 30 can use a at least one 
SMPTE 1.5 Gigabit/sec HD link to transmit 
2K raw image data at fifty (50) images per 
second with 10-bit per pixel data. A modular 
camera unit 28 that uses a 4K image sensor 
unit 30 can use two or more 3-Gigabit per 
second links to transmit 4K raw images at 
minimum of 23.97 images per second with 
at least 10-bit precision. The 4K image 
sensor unit 30 can transmit image data at 
a minimum of 5.1 Gigabit/second and the 
modular camera unit 28 using the 4K 
image sensor unit 30 can transmit data at 
a minimum of 2.55 Gigabit/second. 

Ex. 1005, 10:18-28. 
Thus, the combination of Presler and Molgaard render this 
limitation obvious. 

[3.1] and the 
compressed processed 
image data can be 
decompressed and 
demosaiced into a 
substantially visually 
lossless image of at 
least 4 k resolution. 

As discussed above in [1.6.2], the combination of Presler 
and Molgaard renders obvious decompressing and 
demosaicing processed image data into a substantially 
visually lossless image of at least 2k resolution. As also 
discussed in that same section above, Presler teaches that 
its software 38, that performs decompression and 
demosaicing operations, is capable of processing 4k 
resolution image data: 

The software 38 may have scalable precision 
to operate on data from 10-bit and higher, 
with optimized arithmetic precision based on 
source resolution, and scalable resolution to 
support a variety of formats including HD, 
2K and 4K. 

Ex. 1005, 13:49-53. 
Thus, the combination of Presler and Molgaard renders 
this limitation obvious. 
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Claim 4 

[4.0] 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 4 k and at a 
frame rate of at least 
23 frames per second,  

As discussed above in [3.0], Presler teaches that its image 
sensor is capable of outputting raw mosaiced image data 
at a resolution of at least 4k. 
Presler also teaches that its image sensor is capable of 
outputting the raw mosaiced image data at a frame rate of 
at least 23 frames per second (fps): 

A modular camera unit 28 that uses a 4K 
image sensor unit 30 can use two or more 3-
Gigabit per second links to transmit 4K raw 
images at minimum of 23.97 images per 
second with at least 10-bit precision. 

Ex. 1005, 10:21-25. 
Thus, the combination of Presler and Molgaard renders 
this limitation obvious. 

[4.1] wherein the 
compressed processed 
image data can be 
decompressed and 
demosaiced into a 
visually lossless image 
of at least 4 k 
resolution,  

This limitation is substantially similar to the limitation in 
[3.1] and is rendered obvious by the prior art as discussed 
above. 

[4.2] and wherein the 
memory device 
receives the 
compressed processed 
image data at a rate of 
at least 23 frames per 
second. 

This limitation is the same as [1.7] and is rendered obvious 
by the prior art as discussed above. 

Claim 5 
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[5.0] 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, 

The combination of Presler and Molgaard renders this 
limitation obvious. 
As discussed above in [1.3.2], Presler describes using a 
single image sensor with a Bayer color filter and 
Molgaard’s Fig. 9 shows an example of Bayer-filtered 
image data (i.e., data generated by a plurality of first, 
second, and third light sensitive devices): 

 
Ex. 1006, Fig. 9. 
As observed in Fig. 9, the image data generated for each 
pixel represents a single color value—red, green, or blue. 
Accordingly, Molgaard’s use of a Bayer filter teaches one 
data value being derived from each of the first, second, and 
third light sensitive devices that each respectively 
represent only a first, second, or third color. 
Thus, the combination of Presler and Molgaard renders 
this limitation obvious. 

[5.1] and wherein the 
processed image data 
does not include 
separate data values 
for the first, second, 
and third colors for 

As discussed above in [1.5.2], Molgaard teaches 
generating processed image data that includes a single 
color value for each of the light sensitive devices of a 
Bayer pattern filter. To this end, Molgaard specifically 
teaches that: 

Image sensor 14 can have any configuration 
of color filter pattern, e.g. a Bayer pattern. 
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each of the light 
sensitive devices. 

Some image sensors generate red, green, and 
blue color components straight in the image 
sensor array without the need for 
interpolation. 

Ex. 1006, 8:30-33. 
Presler also discloses processing the raw data that has only 
one data value for each of the light sensitive devices: 

The raw or color processed data, either coded 
or uncoded, can be transmitted on the same 
data transmission link. The data transmission 
link can also be used to simultaneously 
transmit the raw and processed data in either 
coded or uncoded formats. This enables a 
very high quality data set to be used for 
recording, while another data set is used for 
remote transmission or display.  

Ex. 1005, 10:5-11. 
As also discussed above in [1.5.1-1.5.2], Molgaard teaches 
outputting processed image data by applying a “black 
calibration” process that subtracts a fixed pattern from the 
mosaiced image data. Ex. 1006, 9:15-20. A POSITA 
would have recognized that this “black calibrated” (i.e., 
processed) image data maintains a single color value per 
pixel and would “not include separate data values for the 
first, second, and third colors” for each pixel in the Bayer 
pattern.  
Thus, the combination of Presler and Molgaard renders 
this limitation obvious. 

Claim 6 

[6.0] A video camera 
according to claim 1 
wherein the memory 
device is disposed 

Presler disclosed this limitation because it teaches that its 
memory unit 44 can be both fixed and internal to the video 
camera: 

The system 20 also includes a storage device 
44. The storage device 44 can be either 
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within the portable 
housing. 

internal or external and either fixed or 
removable. Examples of various storage 
devices that may be used include, without 
limitation, non-volatile memory, flash 
memory, a magnetic hard drive, an optical 
disk and tape. 

Ex. 1005, 12:13-18. 
Thus, Presler teaches a video camera with a memory 
device fixed within (i.e., internal to) the camera’s portable 
housing. 

Claim 7 

[7.0] A video camera 
according to claim 1 
wherein the memory 
device is supported on 
the outside of the 
portable housing. 

Presler disclosed this limitation because it teaches that its 
memory unit 44 can be both external and removable to the 
video camera: 

The system 20 also includes a storage device 
44. The storage device 44 can be either 
internal or external and either fixed or 
removable. Examples of various storage 
devices that may be used include, without 
limitation, non-volatile memory, flash 
memory, a magnetic hard drive, an optical 
disk and tape. For the purposes of external 
storage, display or processing, the processed 
or raw data may be externally transmitted. 
The transmission methods may include, 
without limitation, USB, Firewire/IEEE1394, 
SATA, Ethernet, PCI, PCI Express, Camera 
link, HDMI, DVI, HD-SDI, Display link, 
Infiniband, Wireless or Fiber optic link. 

Ex. 1005, 12:13-23. 
Further, Presler discloses a docking recorder that can be 
electro-mechanically docked with the camera module: 

The system 80 additionally includes a 
docking recorder 88. One commercial 
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available example of a docking recorder is a 
SI-2K available from Silicon Imaging, Inc., 
running Silicon DVR software, with remote 
camera module 54 (e.g., an SI-2K MINI) with 
Live Video output processing. The docking 
recorder 88 includes USB ports to connect the 
docking recorder 88 with a number of 
photometric measuring devices (e.g., a 
colorimeter which measures intensity at 
different light wavelengths) which can is 
placed on a display 90 of the docking recorder 
88 to create calibration profiles. The 
calibration profiles serve to get accurate 
settings independent of monitor adjustments 
(e.g., the user may have turned a color hue 
knob on the monitor) such that orange will be 
orange and not orange-red. The camera 
module 54 can be electro-mechanically 
docked with the docking recorder 88. 

Ex. 1005, 19:6-21. 
Thus, Presler teaches a video camera with a removable 
memory device supported external (i.e., outside) to the 
camera’s portable housing. 

Claim 8 

[8.0] A video camera 
according to claim 1 
additionally 
comprising a playback 
module configured to 
receive the 
compressed processed 
image data from the 
memory device,  

Presler discloses this limitation because it teaches that its 
processor 36 can execute a playback operation: 

The processor 36 can accept input from a 
user (via a user interface) or the frame 
grabber 32 to perform specific tasks. 
Various input mechanisms 42 may include, 
without limitation, a computer mouse, a 
pointing device, a touch screen input, direct 
digital signaling or network commands. The 
specific tasks may include, without 
limitation, start or stop recording, initiate 
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playback, adjust the settings of the frame 
grabber 32 and/or the image sensor 30, or 
select image processing or display modes. 

Ex. 1005, 12:4-12. 
The playback operation in Presler can be implemented in 
a software module: 

The system 20 includes software 38 stored on 
a memory and running on the processor 36. 
The software 38 provides the user with the 
ability to obtain stereo imaging. An imaging 
software program 38 provides control of 
single and stereo image sources (i.e., 
imagery) with synchronized image capture, 
frame grabbing, processing, metadata 
capture, display, coding, recording and 
playback, using a single user interface. 

Ex. 1005, 12:42-49. A POSITA would understand 
software that implements a playback operation to be a 
playback module. 
Presler also teaches that the playback operation retrieves 
image data from the memory: 

The software 38 running on the processor 
36 records on a single removable storage 
medium or to independent storage devices 
in a synchronized fashion with common file 
naming conventions, to enable simpler stereo 
post processing, editing and playback. 

Ex. 1005, 15:43-47. 
As discussed above in [1.7], the combination of Presler 
and Molgaard teaches storing compressed processed 
image data on a memory device. Accordingly, a POSITA 
would understand that Presler’s playback module would 
retrieve this compressed processed data for display on the 
video camera. 
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Thus, the combination of Presler and Molgaard renders 
this limitation obvious. 

[8.1] 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. 

As discussed above in [1.6.2], the combination of Presler 
and Molgaard teaches decompressing and demosaicing the 
compressed process image data. Presler further teaches 
using this same process for playback operations: 

The capture or recorded image and data 
can be retrieved from storage and placed 
back into the RAM buffer 414 for 
playback. The playback engine can access 
the images and metadata from the ram 
buffer 414 where it can be decoded 446 and 
unpacked and processed thru the same 
processing, display visualization and 
image processing as done during the live 
process, for display on one or more 
displays. The playback data may also be 
combined using image processing and 
visualization with live image preview images 
to perform functions such as keying of live 
action with previously recorded content. The 
live and playback processing can be done 
with either single source or multiple sources 
including stereo playback mixing with live 
stereo preview. 

Ex. 1005, 25:10-24. 
A POSITA would have recognized that the demosaicing 
(i.e., interpolation) process would result in image data that 
includes three data values for each pixel, as taught in 
Molgaard and evidenced by Bayer. See Ex. 1006, 8:35-37; 
Ex. 1016, 6:22-33. 
Thus, the combination of Presler and Molgaard renders 
this limitation obvious. 

Claim 9 
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[9.0] A video camera 
according to claim 1 
wherein the 
compression module 
comprises a 
compression chip. 

The combination of Presler and Molgaard renders this 
limitation obvious.  
First, Presler teaches that its camera system is able to 
compress image data using one of several compression 
methods: 

The serialized data from the camera module 
152 is received thru National Easy link or 
HD-SDI receiver deserializers and then 
converted thru the FPGA to parallel data for 
input into the Ambric frame grabber, where it 
can then be processed and color corrected and 
compressed using a Wavelet Codec, such a 
Cineform or JPEG2000. 

Ex. 1005, 22:61-66. 
Implementing the algorithm in hardware only 
requires a very limited amount of silicon and 
yields very high performance in terms of 
processing speed. 

Ex. 1006 5:66-6:2. 
A compression algorithm … implemented in 
an ASIC/FPGA (Application Specific 
Integrated Circuit/Field Programmable Gate 
Array). 

Ex. 1006 6:57-67. 
Second, Molgaard teaches implementing a compression 
algorithm in hardware, which provides higher 
performance than software implementations: 

The compression section 10 comprises a 
number of blocks corresponding to different 
stages of the algorithm. The compression 
section and the block can be implemented 
by hardware or software. The highest 
performance can be achieved by 
implementing the algorithm hardware 
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(e.g. ASIC, FPGA) or software (using a 
processor Such as DSP Digital Signal 
Processor)) which does not require external 
RAM capacity to be used. The algorithm is 
made to easily fit into a parallel processing 
architecture, as this will yield the highest 
performance. 

Ex. 1006, 8:10-20. 
A POSITA would have found it obvious to modify 
Presler’s video camera to implement its compression 
methods in hardware (e.g., in a chip) and would be 
motivated to make such a combination since, as discussed 
in Molgaard, implementing compression in hardware 
would achieve better performance that a software 
implementation alone. Furthermore, this would have been 
obvious because Molgaard expressly discloses the use of 
his compression system in conjunction with a portable 
digital camera and is located close to the image sensor. 

The digital imaging system can be a digital 
camera back for a portable digital camera 
controlled by a camera operation system… 
The compression section 10 is positioned 
close to an image sensor 12, receiving data 
directly from the sensor 12 through analog 
amplifier 13 and analog-to-digital converter 
(ADC) 14. 

Ex. 1006, 7:46-55.  
Thus, the combination of Presler and Molgaard renders 
this limitation obvious. 

Claim 10 

[10.0] A video camera 
according to claim 1 
wherein the 
compression technique 

Presler discloses this limitation because it teaches using a 
wavelet-based compression technique: 

The serialized data from the camera module 
152 is received thru National Easy link or 
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is a wavelet 
compression 
technique. 

HD-SDI receiver deserializers and then 
converted thru the FPGA to parallel data for 
input into the Ambric frame grabber, where 
it can then be processed and color 
corrected and compressed using a Wavelet 
Codec, such a Cineform or JPEG2000. 

Ex. 1005, 22:61-66. 
Thus, the combination of Presler and Molgaard renders 
this limitation obvious. 

Claim 12 

[12.0] 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 2 k and 4.5 k and at 
a frame rate falling 
within a range 
between and inclusive 
of 23 and 120 frames 
per second,  

As discussed above in [1.5.1], the combination of Presler 
and Molgaard renders obvious an image sensor that 
outputs raw mosaiced image data at a resolution of at least 
2k and a frame rate of at least 23 frames per second. As 
also discussed above in [4.0], the combination of Presler 
and Molgaard renders obvious outputting raw mosaiced 
image data at a resolution of at least 4k and at a frame rate 
of at least 23 frames per second. Accordingly, the 
combination of Presler and Molgaard renders this 
limitation obvious as discussed above. 

[12.1] wherein the 
compression module is 
configured to 
compress the 
processed image data 
with a mathematically 
lossy compression 
technique into 

This limitation is substantially similar to the limitation 
discussed in [1.6.1] and is rendered obvious as discussed 
above. 
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compressed processed 
image data  

[12.2] 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 2 k and 4.5 k 
resolution,  

This limitation is substantially similar to the limitation 
discussed in [1.6.2] for 2k resolution and [3.1] for 4k 
resolution, and is this rendered obvious by the prior art as 
discussed above. 

[12.3] 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. 

As discussed above in [1.7] and [4.2], the combination of 
Presler and Molgaard renders obvious receiving 
compressed processed image data at a memory device that 
is either 2k or 4k resolution and at a frame rate of at least 
23 frames per second. Accordingly, the combination of 
Presler and Molgaard renders this limitation obvious for 
the same reasons discussed above. 

Claim 13 

[13.0] 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 4.5 
k and at a frame rate 
falling within a range 

As discussed above in [1.5.1], the combination of Presler 
and Molgaard renders obvious an image sensor that 
outputs raw mosaiced image data at a resolution of at least 
2k and a frame rate of at least 23 frames per second. As 
also discussed above in [4.0], the combination of Presler 
and Molgaard renders obvious outputting raw mosaiced 
image data at a resolution of at least 4k and at a frame rate 
of at least 23 frames per second. Accordingly, the 
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between and inclusive 
of 23 and 120 frames 
per second,  

combination of Presler and Molgaard renders this 
limitation obvious as discussed above. 

[13.1] wherein the 
compression module is 
configured to 
compress the 
processed image data 
with a mathematically 
lossy compression 
technique into 
compressed processed 
image data  

This limitation is substantially similar to the limitation 
discussed in [1.6.1] and is rendered obvious as discussed 
above. 

[13.2] 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 2 k, 4 k, and 4.5 k,  

This limitation is substantially similar to the limitation 
discussed in [1.6.2] for 2k resolution and [3.1] for 4k 
resolution, and is thus rendered obvious by the prior art as 
discussed above. 

[13.3] 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. 

As discussed above in [1.7] and [4.2], the combination of 
Presler and Molgaard renders obvious receiving 
compressed processed image data at a memory device that 
is either 2k or 4k resolution and at a frame rate of at least 
23 frames per second. Accordingly, the combination of 
Presler and Molgaard renders this limitation obvious for 
the same reasons discussed above. 

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

Presler discloses this limitation because it teaches that its 
image sensor can be a CMOS sensor: 

The pixilated image sensor unit can come 
in various forms including, without 
limitation, a complimentary metal-oxide 
semiconductor (CMOS) active pixel image 
sensor, a metal-oxide semiconductor (MOS) 
active-pixel image sensor, a charge-coupled 
device (CCD), a contact image sensor (CIS) 
or other pixilated detection devices. A single 
image sensor 30 may include color filters that 
are used to capture a representation of the full 
color images. 

Ex. 1005, 6:26-34. 
Thus, the combination of Presler and Molgaard renders 
this limitation obvious. 

Claim 16 

[16.0] A method of 
recording motion 
video with a camera, 
the method 
comprising: 

As discussed above in [1.0], Presler teaches a video 
camera for capturing motion video data. As discussed in 
[1.2] and [1.7], the combination of Presler and Molgaard 
teaches storing (i.e., “recording”) the motion video data on 
a memory device. 
Thus, the combination of Presler and Molgaard renders 
this limitation obvious. 

[16.1.0] receiving light 
with an image sensor 
of a camera,  

As discussed above in [1.1], Presler teaches a video 
camera with an opening for light to pass through the 
system.  
As discussed in [1.3.0], the combination of Presler and 
Molgaard teaches capturing the light at an image sensor. 
Thus, the combination of Presler and Molgaard renders 
this limitation obvious as discussed above. 
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[16.1.1] 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  

This limitation is substantially similar to the limitation 
discussed in [1.3.0] and is rendered obvious by the prior 
art as discussed above. 

[16.1.2] such that the 
first, second, and third 
pluralities of light 
sensitive devices are 
intermingled, defining 
an intermingled 
pattern,  

This limitation is substantially similar to the limitation 
discussed in [1.3.1] and is rendered obvious by the prior 
art as discussed above. 

[16.1.3] 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; 

This limitation is substantially similar to the limitation 
discussed in [1.3.2] and is rendered obvious by the prior 
art as discussed above. 

[16.2] converting the 
light received by the 
image sensor into 
mosaiced image data 
at a resolution of at 
least 2 k and at a 
frame rate of at least 
about 23 frames per 

As discussed above in [1.3.3] the combination of Presler 
and Molgaard renders obvious “converting the light 
received by the image sensor into mosaiced image data …, 
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.” 
As discussed above in [1.3.4], the combination of Presler 
and Molgaard renders obvious outputting the “mosaiced 
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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; 

image data at a resolution of at least 2 k and at a frame rate 
of at least about 23 frames per second ….” A POSTIA 
would have recognized that outputting image data to a 
particular format (e.g., 2k at 23fps) would include 
converting the image data to that format.  
Thus, the combination of Presler and Molgaard renders 
this limitation obvious as discussed above in [1.3.3] and 
[1.3.4]. 

[16.3.0] 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,  

As discussed in [1.4], Presler teaches electronics within a 
camera that include an image processing module and a 
compression module. 
As discussed in [1.5.1], the combination of Presler and 
Molgaard renders obvious “processing the mosaiced 
image data from the image sensor and outputting 
processed image data based on the mosaiced image data 
from the image sensor.” 
Thus, the combination of Presler and Molgaard renders 
this limitation obvious as discussed above. 

[16.3.1] 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; 

This limitation is substantially similar to the limitation 
discussed in [1.5.2] and is rendered obvious by the prior 
art as discussed above. 

[16.4.0] with 
electronics of the 
camera, compressing 
the processed image 
data with a 
mathematically lossy 
compression technique 

As discussed in [1.4], Presler teaches electronics within a 
camera that include an image processing module and a 
compression module. 
As discussed in [1.5.1], the combination of Presler and 
Molgaard renders obvious “compressing the processed 
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into compressed 
processed image data  

image data with a mathematically lossy compression 
technique into compressed processed image data.” 
Thus, the combination of Presler and Molgaard renders 
this limitation obvious as discussed above. 

[16.4.1] 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 2 k resolution; 
and 

This limitation is substantially similar to the limitation 
discussed in [1.6.2] and is rendered obvious by the prior 
art as discussed above. 

[16.5] recording the 
compressed processed 
image data onto a 
memory device of the 
camera at a rate of at 
least about 23 frames 
per second. 

As discussed in [1.7], the combination of Presler and 
Molgaard renders obvious receiving “compressed 
processed image data at a rate of at least about 23 frames 
per second” at a memory device. A POSITA would find it 
obvious that receiving this data at a memory device would 
be recording the data. 
Thus, the combination of Presler and Molgaard renders 
this limitation obvious for the same reasons discussed 
above. 

Claim 17 

[17.0] A method 
according to claim 16 
wherein said 
converting comprises 

This limitation is substantially similar to the limitation 
discussed in [16.2] and is rendered obvious by the prior art 
as discussed above. 
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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,  

[17.1] wherein the 
compressed processed 
image data can be 
decompressed and 
demosaiced into a 
visually lossless image 
of at least 2k 
resolution,  

This limitation is the same limitation discussed above in 
[2.1] and is rendered obvious by the prior art as discussed 
above. 

[17.2] 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. 

This limitation is substantially similar to the limitation 
discussed in [16.4] and is rendered obvious by the prior art 
as discussed above. 

Claim 18 

[18.0] A method 
according to claim 16 
wherein said 
converting comprises 
converting the light 
received by the image 
sensor into mosaiced 
image data at a 

This limitation is substantially similar to the limitation 
discussed in [3.0] and [16.2], and is rendered obvious by 
the prior art as discussed above. 
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resolution of at least 
4k, 

[18.1] and the 
compressed processed 
image data can be 
decompressed and 
demosaiced into a 
substantially visually 
lossless image of at 
least 4 k resolution. 

This limitation is substantially similar to the limitation 
discussed in [3.1] and is rendered obvious by the prior art 
as discussed above. 

Claim 19 

[19.0] 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 at least 
4k and at a frame rate 
of at least 23 frames 
per second, 

This limitation is substantially similar to the limitation 
discussed in [4.0] and [16.2], and is rendered obvious by 
the prior art as discussed above. 

[19.1] wherein the 
compressed processed 
image data can be 
decompressed and 
demosaiced into a 
visually lossless image 
of at least 4k 
resolution,  

This limitation is substantially similar to the limitation 
discussed in [4.1] and is rendered obvious by the prior art 
as discussed above. 

[19.2] and wherein 
said recording 
comprises recording 

This limitation is substantially similar to the limitation 
discussed in [4.2] and is rendered obvious by the prior art 
as discussed above. 
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the compressed 
processed image data 
onto a memory device 
of the camera at a rate 
of at least 23 frames 
per second. 

Claim 20 

[20.0] 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,  

This limitation is substantially similar to the limitation 
discussed in [5.0] and is rendered obvious by the prior art 
as discussed above. 

[20.1] the one data 
value for each of the 
second plurality of 
light sensitive devices 
is representative of 
light of only the 
second color,  

This limitation is substantially similar to the limitation 
discussed in [5.1] and is rendered obvious by the prior art 
as discussed above. 

[20.2] and the one data 
value for each of the 
third plurality of light 
sensitive devices is 
representative of only 
the third color,  

This limitation is substantially similar to the limitation 
discussed in [5.2] and is rendered obvious by the prior art 
as discussed above. 

[20.3] and wherein the 
processed image data 
does not include 
separate data values 
for the first, second, 
and third colors for 

This limitation is substantially similar to the limitation 
discussed in [5.3] and is rendered obvious by the prior art 
as discussed above. 
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each of the light 
sensitive devices. 

Claim 21 

[21.0] 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. 

This limitation is substantially similar to the limitation 
discussed in [6.0] and is rendered obvious by the prior art 
as discussed above. 

Claim 22 

[22.0] 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. 

This limitation is substantially similar to the limitation 
discussed in [7.0] and is rendered obvious by the prior art 
as discussed above. 

Claim 23 

[23.0] A method 
according to claim 16 
additionally 
comprising: receiving 
the compressed 
processed image data 
from the memory 
device with a playback 

This limitation is substantially similar to the limitation 
discussed in [8.0] and is rendered obvious by the prior art 
as discussed above. 
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module implemented 
in the electronics of 
the camera;  

[23.1] 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. 

This limitation is substantially similar to the limitation 
discussed in [8.1] and is rendered obvious by the prior art 
as discussed above. 

Claim 24 

[24.0] A method 
according to claim 16 
wherein the 
electronics comprise a 
compression chip and 
said compressing is 
done using the 
compression chip. 

This limitation is substantially similar to the limitation 
discussed in [9.0] and is rendered obvious by the prior art 
as discussed above. 

Claim 25 

[25.0] A method 
according to claim 16 
wherein the mosaiced 
image data is raw 
mosaiced image data. 

As discussed above in [1.3.4], the prior art renders obvious 
the mosaiced image data being raw mosaiced image data. 

Claim 26 
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[26.0] A method 
according to claim 16 
wherein the 
compression technique 
is a wavelet 
compression 
technique. 

This limitation is substantially similar to the limitation 
discussed in [10.0] and is rendered obvious by the prior art 
as discussed above. 

Claim 28 

[28.0] 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 2 k and 4.5 k and at 
a frame rate falling 
within a range 
between and inclusive 
of 23 and 120 frames 
per second,  

This limitation is substantially similar to the limitation 
discussed in [12.0] and is rendered obvious by the prior art 
as discussed above. 

[28.1] wherein said 
compressing 
comprises 
compressing the 
processed image data 
with a mathematically 
lossy compression 
technique into 
compressed processed 
image data  

This limitation is substantially similar to the limitation 
discussed in [12.1] and is rendered obvious by the prior art 
as discussed above. 
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[28.2] 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 2 k and 4.5 k 
resolution,  

This limitation is substantially similar to the limitation 
discussed in [12.2] and is rendered obvious by the prior art 
as discussed above. 

[28.3] 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. 

This limitation is substantially similar to the limitation 
discussed in [12.3] and is rendered obvious by the prior art 
as discussed above. 

Claim 29 

[29.0] 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, 4 k, and 4.5 k 
and at a frame rate 
falling within a range 

This limitation is substantially similar to the limitation 
discussed in [13.0] and is rendered obvious by the prior art 
as discussed above. 
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between and inclusive 
of 23 and 120 frames 
per second,  

[29.1] wherein said 
compressing 
comprises 
compressing the 
processed image data 
with a mathematically 
lossy compression 
technique into 
compressed processed 
image data  

This limitation is substantially similar to the limitation 
discussed in [13.1] and is rendered obvious by the prior art 
as discussed above. 

[29.2] 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 2 k, 4 k, and 4.5 k, 

This limitation is substantially similar to the limitation 
discussed in [13.2] and is rendered obvious by the prior art 
as discussed above. 

[29.3] 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. 

This limitation is substantially similar to the limitation 
discussed in [13.3] and is rendered obvious by the prior art 
as discussed above. 

Claim 30 
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[30.0] 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 
megapixel resolution, 
12-bit color resolution, 
and at 60 frames per 
second. 

This limitation is substantially similar to the limitation 
discussed in [14.0] and is rendered obvious by the prior art 
as discussed above. 
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B. Claims 11 and 27 are obvious over Presler in view of Molgaard, 
further in view of Sodini 

1. Summary of Sodini 

74. Sodini teaches a method to “process non-linear image data, still or 

video, from a digital imager.” Ex. 1013, Abstract. One process taught by Sodini is 

a “smoothing filter” that eliminates single pixel defects caused in an image sensor 

“by clamping a predetermined pixel of image data within the window when the 

value of the predetermined pixel is greater than a maximum value of the image 

data of neighboring pixels or less than a minimum value of the image data of 

neighboring pixels.” Ex. 1013, Abstract. 

2. Reasons to Combine Presler, Molgaard, and Sodini 

75. In my opinion, a POSITA would have found it obvious to combine 

Sodini’s smoothing filter with the teaching of Presler and Molgaard since 

Molgaard’s image processing method seeks to remove “fixed pattern noise” and 

“other blemishes like dead columns, cluster defects, etc.” from Bayer image data. 

See Ex. 1006, 9:36-39. Sodini teaches techniques for making improvements to the 

light and dark balance of image data. For example, Sodini discusses making 

dynamic changes to the entire range of light and dark within imaging data, as well 

as smoothing filters to modify the light and dark balance around specific filters. 

See Ex. 1013, 8:24-28, 10:51-11:6. A POSITA would have understood that 

Sodini’s smoothing filter applied to Molgaard’s method would improve the 
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method’s ability to remove blemishes and defects caused by the image sensor by 

clamping pixel values that exceed predetermined minimum or maximum values. A 

POSITA would have also recognized that incorporating Sodini’s smoothing filter 

in Molgaard’s method would substantially reduce ripples in the image caused by 

single pixel defects. Ex. 1013, 9:11-13. 

3. Detailed Analysis 

76. In my opinion, Presler, Molgaard, and Sodini render obvious each and 

every element of claims 11 and 27 of the ’314 patent, as shown in the chart below: 

U.S. 9,245,314  Presler, Molgaard, and Sodini 

Claim 11 

[11.0] 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 

The combination of Presler, Molgaard, and Sodini renders 
this limitation obvious. 
As discussed above in [1.5.0] and [1.5.1], the combination 
of Presler and Molgaard discloses an image processing 
module that processes raw mosaiced image data from the 
image sensor. 
Sodini enhances the disclosures of Presler and Molgaard 
by teaching techniques for making improvements to the 
light and dark balance of image data. For example, Sodini 
discusses making dynamic changes to the entire range of 
light and dark within imaging data, See Ex. 1013, 10:51-
11:6. A POSITA would have understood these regional 
dynamic changes to affect the brightness in an image to be 
“increas[ing] 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” as 
recited. 
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data corresponding to 
relatively bright image 
regions. 

Sodini further enhances the image processing capabilities 
of Presler and Molgaard by disclosing a “smoothing filter 
on a color filter array” that eliminates manufacturing 
defects or pixel failure in an image sensor. Ex. 1013, 8:12-
21, Abstract.  
Specifically, in one embodiment, Sodini applies a 3x5 
smoothing filter to Bayer image data (i.e., raw mosaiced 
image data) that “clamps pixels of image data which are 
greater than the maximum value of the image data of 
neighboring pixels or less than the minimum value of the 
image data of neighboring pixels.” Ex. 1013, 8:24-28. 
Since pixel values represent illumination levels (e.g., with 
“0 being no illumination and 255 being saturation” (Ex. 
1013, 1:55-56)), a POSITA would have recognized that 
“clamping” pixel values greater than a maximum value 
would decrease relatively bright pixel values and 
“clamping” pixel values less than a minimum value would 
increase relatively dark pixel values.  
Thus, the Sodini’s smoothing filter combined with the 
teaching of Presler and Molgaard renders obvious the 
claimed “pre-emphasis function” that increases data 
values of relatively dark image regions and decreases data 
values of relatively bright image regions.  

Claim 27 

[27.0] 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 

This limitation is substantially similar to the limitation in 
[11.0] and is rendered obvious by the prior art as discussed 
above. 
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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. 
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C. Claims 14 and 30 are obvious over Presler in view of Molgaard, 
further in view of Frost 

1. Summary of Frost 

77. Frost teaches a portable storage device “compatible with both 

standard and high definition digital video cameras.” Ex. 1014, Abstract. Frost’s 

device is intended to meet a then existing need for a “digital media device that is 

compact and light weight, thus allowing it to be easily transported and mounted 

directly to a camera, as well as being robust, compatible with a variety of camera 

systems (e.g., high definition, standard definition, etc.), capable of interfacing with 

both cameras and editing hardware, and user friendly.” Ex. 1014, 1:48-54. 

2. Reasons to Combine Presler, Molgaard, and Frost 

78. In my opinion, a POSITA would have found it obvious to combine the 

teachings of Frost with Presler and Molgaard because Presler’s camera uses a 

storage device “either internal or external and either fixed or removable,” (Ex. 

1005, 12:14-15), and Frost’s portable storage device is “compatible with both 

standard and high definition digital video cameras.” Ex. 1014, 1:58-60.  

79. In particular, although Presler does not explicitly indicate the size of 

its storage devices, Presler is clear that the size of the storage is configurable 

(“[f]or continuous recording, the storage can span multiple storage devices with 

programmable file size segmentation.”) Ex. 1005, 25:7-10. A POSITA would have 

known that storage systems have always been expandable in capacity, and that 
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continuously over time, storage technology has advanced to double capacity (and 

half the cost) of storage every few years. Frost provides an explicit example of 

expandable, portable storage capacity specifically for use in digital video 

applications that can store data at rates of 1.5Gb/s or 3Gb/s, with a maximum 

capacity of 512 GB. Ex. 1014, 4:7-11. 

80. Further, Frost’s storage device “is compact and light weight, thus 

allowing it to be easily transported and mounted directly to a camera, as well as 

being robust, compatible with a variety of camera systems (e.g., high definition, 

standard definition, etc.), capable of interfacing with both cameras and editing 

hardware, and user friendly.” Ex. 1014, 1:48-53. Thus, a POSITA would have 

recognized that Frost’s storage device is the type of storage device that could be 

included in Presler’s video camera to satisfy the large storage requirements for 

high resolution video data. Therefore, Frost provides support for Presler’s storage 

of video data, and confirms that configurable portable or fixed storage could store 

at least 30 minutes of 12 megapixel, 12 bits/pixel, 60fps video. 

81. A POSITA also would have recognized that Frost’s storage device is 

compatible with Presler’s camera since both teach using high-speed data 

transmission such as SATA and PCIe. See Ex. 1005, 12:13-23; Ex.1014, 1:64-2:5.   

3. Detailed Analysis 
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82. In my opinion, Presler, Molgaard, and Frost render obvious each and 

every element of claims 14 and 30 of the ’314 patent, as shown in the chart below: 

U.S. 9,245,314  Presler, Molgaard, and Frost 

Claim 14 

[14.0] 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. 

The combination of Presler, Molgaard, and Frost renders 
this limitation obvious. 
First, as discussed above in the Claim Construction 
section, this term requires a memory device with a 
capacity of at least 324 gigabytes.  
Second, Frost discloses this limitation because its portable 
storage device is “compatible with both standard and high 
definition digital video cameras.” Ex. 1014, 1:59-60. 
Frost’s storage device has a minimum capacity of 512 
gigabytes since it preferably “includes two memory 
boards, each of which includes sixteen memory 
modules divided into four groups.” Ex. 1014, 2:20-22. 
Each memory module is preferably “capable of storing at 
least 16 gigabytes ….” Ex. 1014, 2:13-14. Thus, Frost’s 
storage device added to Presler’s video camera provides 
capacity sufficient to store 324 gigabytes of compressed 
video data as required by this claim.  

Claim 30 

[30.0] 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 
megapixel resolution, 

This limitation is substantially similar to the limitation in 
[14.0] and is rendered obvious by the prior art as discussed 
above. 
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U.S. 9,245,314  Presler, Molgaard, and Frost 
12-bit color resolution, 
and at 60 frames per 
second. 
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VIII. CONCLUSION

83. This declaration and my opinions herein are made to the best of my

knowledge and understanding, and based on the material available to me, at the 

time of signing this declaration. I declare that all statements made herein on my 

own knowledge are true and that all statements made on information and belief are 

believed to be true, and further, that these statements were made with the 

knowledge that willful false statements and the like so made are punishable by fine 

or imprisonment, or both, under 35 U.S.C. § 1001. 

Date: �rt {ti. Respectfully submitted, 
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