(12)

United States Patent
Thrift et al.

US006188985B1

US 6,188,985 B1
Feb. 13, 2001

(10) Patent No.:
5) Date of Patent:

(54

(75)

(73)

*)

@D
(22
(60)
(D

(52)
(58)

(56)

WIRELESS VOICE-ACTIVATED DEVICE 5,796,394 * 8/1998 Wicks et al. .ccoceoverrereecrccnne 345/329
FOR CONTROL OF A PROCESSOR-BASED 5,802,526 * 9/1998 Fawcett et al. ....... ... 707/104
HOST SYSTEM 5,890,122 * 3/1999 Van Kleeck et al. . ... 704/275
5,890,123 * 3/1999 Brown et al. . ... 7047275
InVentOrS: Philip R. Thl‘ift, Dallas; Charles T. 6,075,575 * 6/2000 Schem et al. ........................ 348/734
Hemphill, Allen, both of TX (US) OTHER PUBLICATIONS
Assignee: Texas Instruments Incorporated, Holmes “Speech Synthesis and Recognition” Chapman Hill,
Dallas, TX (US) p- 109, 1988.*
Ballou “Handbook for Sound Engineers” Howard Sams, p.
Notice: ~ Under 35 U.S.C. 154(b), the term of this 376, 1987.*
patent shall be extended for O days. Dragon “Dragon Dictate 1.0 for Windows” Dragon systems,
pp. 140, 13.*
Appl No.: 08/943,795 * cited by examiner
Filed: Oct. 3, 1997 Primary Examiner—David R. Hudspeth
s Assistant Examiner—Harold Zintel
L Related. U'.S - Application Data (74) Attorney, Agent, or Firm—Robert L. Troike; Frederick
Provisional application No. 60/034,685, filed on Jan. 6,
1997, J. Telecky, Jr.
Int. CL7 e G10L 15/00; HOAN 5/44  (57) ABSTRACT
U..S. Clo e 704/275; 348/734 A hand-held wireless voice-activated device (10) for con-
Field of Search ............cccooooevviinn. 704/275, 270, trolling a host system (11), such as a computer connected to
348/734, 7738 the World Wide Web. The device (10) has a display (10a),
icroph 10 d ireless t itter (10, d
References Cited Fecetver (10, T may alo. e s processor (10) and
U.S. PATENT DOCUMENTS memory (10f) for performing voice recognition. A device
o (20) can be specifically designed for Web browsing, by
gﬂigéﬂggg : ‘3‘; iggg E;Shlmur‘t’ 1 """""""""""""" ggiﬁ% having a processor (20e) and memory (20f) that perform
,199, mura et al. .ocooeeveverreeneens . s . .
5247580 * 9/1993 Kimura et al. . 7041275 bth voice rf?i:.ogmtlon and interpretation of results of the
5636211 * 6/1997 Newlin et al. .. 370/465  Yolce recogmition.
5,737,491 * 471998 Allen et al. ..... 7041270
5,774,628 * 6/1998 Hemphill .....ccoovvvinvirvvrinann 704/255 18 Claims, 3 Drawing Sheets
VOICE-ACTIVATED CONTROL UNIT HOST COMPUTER
1
oispay 100
10
| -10g | -1
VOICE INPUT
TRANSMITTER PROCESSOR
> ja—» WWW
10b 1
% 10h o
/
DATA
;] RECEIVER
11b
10d /
| _MEMORY__| | _MEMORY _
PROCESSOR VOICE VOICE
10e ] RECOGNIZER CONTROL
GRAMMAR INTERPRETER
FILES GRAMMAR
10| ovwamic FILES
GRAMMAR WEB
GENERATOR BROWSER

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Feb. 13, 2001 Sheet 1 of 3 US 6,188,985 B1

VOICE—ACTIVATED CONTROL UNIT HOST COMPUTER
oispy P 100
‘IO\
VOICE INPUT
TRANSMITTER PROCESSOR
v > WWW
10b 10¢
~ 10h 11a
/
DATA
;U RECEIVER
11b
10d /
| _MEMORY_ | | _MEMORY
PROCESSOR VOICE VOICE
10e | RECOGNIZER CONTROL
CRAMMAR INTERPRETER
FILES GRAMMAR
10f]  pynamic FILES
GRAMMAR WEB
GENERATOR BROWSER
FIG. 1
52
% J 62
GRAMMAR
((_VOCABULARY Je— (- oneTRAINTS RESULT .
ONL$INE 58 il
DICTIONARY ——(PRONUNC[ATIONS)/—M/— USER AGENT ._[ CONTEXT ]
/
56 SPEAKER INDEPENDENT [ SPEECH |
CONTINUOUS SPEECH
PHONETIC MODELS 66
&
FIG. 5

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Feb. 13, 2001 Sheet 2 of 3 US 6,188,985 B1

20\ VOICE-ACTIVATED CONTROL UNIT HOST COMPUTER | 21

20a
N DISPLAY e »| PROCESSOR kel—» www

SIGNAL
INTERFACE /

20b -~ J 21a
21b

20d/D] £

N | _MEMORY |
20g

PROCESSOR WEB
20e | BROWSER

MEMORY

VOICE
RECOGNIZER

VOICE
20f 1 coNTROL
INTERPRETER

GRAMMAR
FILES

DYNAMIC
GRAMMAR
GENERATOR

FIG. 2

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 6,188,985 Bl

Sheet 3 of 3

Feb. 13, 2001

U.S. Patent

vy Old

updaWY "JDak jxau jusdsad § O} jusdiad ¢ p|nOYS §|SO2 |9ADJ} ‘sBjDJ [9joH Aq paT

Ul MBIAJBJU| UOISIABI3} BY} WOJ} ysalj ‘sajoypm jo sseduld ayj ‘OuDIG-NYOA MIN | ~LF
QYVMV ¥3NNIQ ¥04 "A'N NI VNVIQ |
*ADpsan] |No |SD22J0) |9ADJ} |DNUUD S} Ul PIDS Ssaudx]

dN 9NIO9 SIS0J T3AVYL SSINISNE

“ANIN NIVA 0 d13H 40} 01D “1Sd W¥S0:G 0 71 Jaquiadaq ‘Aopsen| pajopdn ysoq

gam SMaN
Ainaiap asor uoS

SMIN ONIMV3YE

& OIA4

om/r

Jslljoy a|gpypads Aw sw moys,,

ISI] pubwwod a|gpypads Aw aw moys,,

Id

jind

djsH

[

10> | gi660; usysn O

AD

Oy :xow TWap il¥X 1670 "1'g1°T 1998 €79yl 49
chory £955 BN L8 n.\_vmom*m e w wzw_wm*csm:ommmw W.E;m HoiS O} ysnd |

Find authenticated court documents without watermarks at docketalarm.com.

T
M

DOCKE
ALAR



https://www.docketalarm.com/

D
A

US 6,188,985 B1

1

WIRELESS VOICE-ACTIVATED DEVICE
FOR CONTROL OF A PROCESSOR-BASED
HOST SYSTEM

This application claims benefit of Ser. No. 60/034,685
filed Jan. 6, 1997.

TECHNICAL FIELD OF THE INVENTION

The present invention relates generally to voice recogni-
tion devices, and more particularly to a wireless voice-
controlled device that permits a user to browse a hypermedia
network, such as the World Wide Web, with voice com-
mands.

RELATED PATENT APPLICATIONS

This patent application is related to the following patent
applications, each assigned to Texas Instruments Incorpo-
rated.

U.S. patent U.S. Pat. No. 5,774,628 entitled “Speaker-
Independent Dynamic Vocabulary and Grammar in
Speech Recognition”

U.S. patent application Ser. No. 08/419,229, entitled
“Voice Activated Hypermedia Systems Using Gram-
matical Metadata”

BACKGROUND OF THE INVENTION

The Internet is a world-wide computer network, or more
accurately, a world-wide network of networks. It provides an
exchange of information and offers a vast range of services.
Today, the Internet has grown so as to include all kinds of
institutions, businesses, and even individuals at their homes.

The World-Wide Web (“WWW?” or “Web”) is one of the
services available on the Internet. It is based on a technology
known as “hypertext”, in which a document has links to its
other parts or to other documents. Hypertext has been
extended so as to encompass links to any kind of information
that can be stored on a computer, including images and
sound. For example, using the Web, from within a document
one can select highlighted words or phases to get definitions,
sources, or related documents, stored anywhere in the world.
For this reason, the Web may be described as a “hyperme-
dia” network.

The basic unit in the Web is a “page”, a (usually)
text-plus-graphics document with links to other pages.
“Navigating” the Web primarily means moving around from
page to page.

The idea behind the Web is to collect all kinds of data
from all kinds of sources, avoiding the problems of incom-
patibilities by allowing a smart server and a smart client
program to deal with the format of the data. This capability
to negotiate formats enables the Web to accept all kinds of
data, including multimedia formats, once the proper trans-
lation code is added to the servers and clients. The Web
client is used to connect to and to use Web resources located
on Web servers.

One type of client software used to access and use the
Web is referred as “web browser” software. This software
can be installed on the user’s computer to provide a graphic
interface, where links are highlighted or otherwise marked
for easy selection with a mouse or other pointing device.

SUMMARY OF THE INVENTION

One aspect of the invention is a wireless voice-activated
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such as a computer connected to the World Wide Web. A
compact hand-held unit has a microphone, a wireless audio
input transmitter, a wireless data receiver, and a display. The
microphone receives voice input from a user, thereby pro-
viding an audio input signal. The audio transmitter wire-
lessly transmits data derived from the audio signal to the
host system. After the host acts on the audio input, it delivers
some sort of response in the form of image data wirelessly
delivered to the receiver. A display generates and displays
images represented by the image data.

Variations of the device can include a speaker for audio
output information. The device can also have a processor
and memory for performing front-end voice recognition
processes or even all of the voice recognition.

An advantage of the invention is that it makes information
on the Web more accessible and useful. Speech control
brings added flexibility and power to the Web interface and
makes access to information more natural.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates one embodiment of a wireless voice-
activated control unit in accordance with the invention.

FIG. 2 illustrates another embodiment of a wireless voice-
activated control unit, specially configured for translating
and interpreting audio input from the user.

FIG. 3 illustrates an example of a display provided by the
speakable command process.

FIG. 4 illustrates a portion of a Web page and its speak-
able links.

FIG. 5 illustrates a process of dynamically creating gram-
mars for use by the voice recognizer of FIGS. 1 and 2.

DETAILED DESCRIPTION OF THE
INVENTION

The invention described herein is directed to a wireless
voice-activated device for controlling a processor-based host
system. That is, the device is a voice-activated remote
control device. In the example of this description, the host
system is a computer connected to the World-Wide Web and
the device is used for voice-controlled web browsing.
However, the same concepts can be applied to a voice-
controlled device for controlling any processor-based sys-
tem that provides display or audio information, for example,
a television.

Various embodiments of the device differ with regard to
the “intelligence” embedded in the device. For purposes of
the invention, the programming used to recognize an audio
input and to interpret the audio input so that it can be used
by conventional web browser software is modularized in a
manner that permits the extent of embedded programming to
become a matter of design and cost.

FIG. 1 illustrates one embodiment of a wireless voice-
activated control unit 10 in accordance with the invention. It
communicates with a host system 11. As stated above, for
purposes of this description, host system 11 is a computer
and is in data communication with the World-Wide Web.

Control unit 10 has a display 10a and a microphone 10b.
Display 10a is designed for compactness and portability, and
could be an LCD. Microphone 105 receives voice input from
a user. It may have a “mute” switch 10c, so that control unit
10 can be on, displaying images and even receiving non-
audio input via an alternative input device such as a keypad
(not shown), but not performing voice recognition. Micro-
phone 105 may be a microphone array, to enhance the ability
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