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2. Does this case involve the same issue of fact or grow out of the same transaction as a prior suit pending or within one year previously terminated
action in this court?

Yesd NoM
3. Does this case involve the validity or infringement of a patent already in suit or any earlicr numbered case pending or within one year previously
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4. s this case a second or successive habeas corpus, social security appeal, ot pro se civil rights case filed by the same individual?
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@ Pursuant to Local Civil Rule 53.2, Section 3(c)(2), that to the best of my knowledge and belief, the damages recoverable in this civil action case exceed the sum of
$150,000.00 exclusive of interest and costs;

¥ Relief other than monetary damages is sought. =
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Attom(:y-abLaw ' Attorney LD .#
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B
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CIV. 609 (5/2012)
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UNITED STATES DISTRICT COURT

FOR THE EASTERN DISTRICT OF PENNSYLVANIA — DESIGNATION FORM to be used by counsel to indicate the category of the case for the purpose of
assignment to appropriate calendar.

Address of Plaintif: Promptu Systems Corporation, 333 Ravenswood Avenue, Building 201, Menlo Park, CA

Addross of Defendant: Comcast Corp./Comcast Cable Communications, LLC, One Comcast Center, 1701 JFK Blvd., Philadelphia PA

Place of Accident, Incident or Transaction: Nationwide

(Use Reverse Side For Additional Space)

Does this civil action involve a nongovernmental corporate party with any parent corporation and any publicly held corporation owning 10% or more of its stock?

(Attach two copies of the Disclosure Statement Form in accordance with Fed.R.Civ.P. 7.1(a)) YesO NoM
Does this case involve multidistrict litigation possibilitics? Yeso  No®
RELATED CASE, IF ANY:

Case Number: Judge Date Terminated:

Civil cases are deemed related when yes is answered to any of the following questions:

1. Is this case related to propetty included in an carlier numbered suit pending or within one year previously terminated action in this court?

Yesll  NoM
2. Does this case involve the same issue of fact or grow out of the same transaction as a prior suit pending or within one year previously terminated
action in this court?

Yesld No¥
3. Does this case involve the validity or infringement of a patent already in suit or any earlier numbered case pending or within one year previously

terminated action in this court? YesT  No¥

4. Is this case a second or successive habeas corpus, social security appeal, or pro se civil rights case filed by the same individual?
YesO  NoH®
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=

A. Federal Question Cases: Diversity Jurisdiction Cases:

1. O Indemnity Contract, Marine Contract, and All Other Contracts 1. D Insurance Contract and Other Contracts
2. 0 FELA 2. O Airplane Personal Injury
3. O Jones Act-Personal Injury 3. O Assault, Defamation
4. O Antitrust 4. O Marine Personal Injury
5. @ Patent 5. O Motor Vehicle Personal Injury
6. O Labor-Management Relations 6. O Other Personal Injury (Please specify)
7. O Civil Rights 7. O Products Liability
8. O Habeas Corpus 8. 0 Products Liability — Asbestos
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(Please specify)

ARBITRATION CERTIFICATION
. . (Check Appropriate Category)
1, David H. Marion i , counsel of record do hereby certify:

@ Pursuant to Local Civil Rule 53.2, Section 3(c)(2), that to thc best of my knowledge and belicf, the damages recoverable in this civil action casc cxceed the sum of
$150,000.00 exclusive of interest and costs;
@ Relief other than monetary damages is sought, r/"‘
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except as noted above.
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IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF PENNSYLVANIA

PROMPTU SYSTEMS CORPORATION

CIVIL ACTION
Plaintiff,
No.
V.
COMCAST CORPORATION and RULE 7.1 DISCLOSURE
COMCAST CABLE COMMUNICATIONS, LLC STATEMENT
Defendants.

The nongovernmental corporate party, Promptu Systems Corporation in the above-listed
civil action does not have any parent corporation or publicly held corporation that owns 10% or

more of its stock.

WHITE AND WILLIAMS LLP

David H. Mérion

WHITE AND WILLIAMS LLP

David H. Marion (I.D. No. 3590)
- 1650 Market Street

One Liberty Place, Suite 1800

Philadelphia, PA 19103-7395

Tel. (215) 864-7000

CARR AND FERRELL LLP

Scott R. Mosko (pro hac vice pending)
- Robert J. Yorio (pro hac vice pending)

120 Constitution Drive

Menlo Park, CA 94025

Tel. (650) 812-3400

Dated: December 19, 2016

18054830v.1
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IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF PENNSYLVANIA

PROMPTU SYSTEMS CORPORATION CIVIL ACTION
Plantf, Mo
V. :
COMCAST CORPORATION and '
COMCAST CABLE COMMUNICATIONS, LLC JURY TRIAL DEMANDED
Defendants.

CIVIL ACTION COMPLAINT WITH JURY TRIAL DEMAND

SUMMARY OF ACTION

1. Plaintiff Promptu Systems Corporation (“Promptu”) brings this action against
Comcast Corporation and Comcast Cable Cominunications, LLC (separately referred to herein as
“Comecast Cable” and together with Comcast Corporation referred to herein as “Comcast”) as
follows:

a. First, for damages and injunctive relief by reason of Defendants’
infringement of three United States patents assigned to Promptu, specifically U.S. Patent Nos.
7,260,538 (the “’538 Patent”); 7,047,196 (the “’196 Patent”); and RE44,326 (the “’326 Patent”)
(collectively referred to as the “Patents-in-Suit”); and

b. Second, for compensatory and punitive damages for claims of common
law unfair competition, breaches of implied-in-law and implied-in-fact contract and unjust
enrichment arising from Defendants’ entering into a confidential relationship with Promptu

designed to elicit its know-how, and then wrongfully using this information to deploy a voice
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recognition system in Comcast’s XFINITY® and X1 Entertainment Operating Systems® without
compensating Promptu.

THE PARTIES

2. Promptu is a Delaware corporation with a principal place of business at 333
Ravenswood Avenue, Building 201, Menlo Park, California.

3. On information and belief, Comcast Corporation is a Pennsylvania corporation
with a principal place of business at One Comcast Center, 1701 John F. Kennedy Blvd.,
Philadelphia, Pennsylvania 19103.

4. On information and belief, Comcast Cable Communications, LLC is a Delaware
limited liability company with a principal place of business at One Comcast Center, 1701 John F.
Kennedy Blvd., Philadelphia, Pennsylvania 19103. Comcast Cable Communications, LLC is
engaged in developing, managing and operating broadband cable networks and is indirectly
wholly owned by Comcast Corporation.

JURISDICTION AND VENUE

S. This action includes claims for patent infringement concerning Comcast’s
manufacture, use, sale, offer for sale and/or importation in the United States of devices, including
remotes, set-top boxes, receivers and others that receive and enable processing of voice
commands that in turn generate content on a Comcast cable subscriber’s television or other
¢ontent-receiving device. This action also includes claims for patent infringement concerning
Comcast’s products, methods and systems as they relate to voice recognition technology
implemented in services and content offered by Comcast in its XFINITY® and its X1
Entertainment Operating Systems®. As such, this action arises under the patent laws of the

United States, 35 U.S.C. §§ 1 et seq. Accordingly, this Court has subject matter jurisdiction
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pursuant to 28 U.S.C. §§ 1331 and 1338(a). For the non-patent claims asserted herein, this
Court has jurisdiction under 28 U.S.C. § 1338(b), asa result of their considerable overlap with
the federal claims.

6. Venue is proper in this district under 28 U.S.C. §§ 1391 and 1400(b).

7. This Court has general and/or specific personal jurisdiction over Comcast
Corporation, and venue is proper because, on information and belief, Comcast Corporation’s
principal place of business is located in this distri;:t. In addition, Comcast Corporation, directly
and/or in combination with its subsidiaries and/or through its agents or others related to it, does
continuous and systematic business in this district including by providing infringing products and
services to residents of this district, by providing infringing products and services that it knew
would be used within this district, and/or by participating in the solicitation of business from
residents of this district. In addition, on information and belief, Comcast Corporation, directly or
through its subsidiaries, places infringing products within the stream of commerce, which are
directed at this district, with the knowledge and/or understanding that such products will be sold,
leased, or otherwise provided to customers within this district. In addition, on information and
belief, Comcast Corporation, directly or through its subsidiaries, employs individuals within this
district, including employees who provide infringing products and services to customers here,
and maintains offices and facilities hefe. Comcast Corporation, directly or through its
subsidiaries or others related to it, operates highly commercial websites through which regular
sales and/or leases of products and/or sales of services are made to customers in this district,
including products and services that, on information and belief, infringe the patents asserted

herein and/or is liable for its wrongful activities as herein alleged.
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8. This Court has general and/or specviﬁc personal jurisdiction over Comcast Cable,
and venue is proper because, on information and belief, Comcast Cable’s principal place of
business is located in this district. In addition, Comcast Cable, directly and/or in combination
with its parent, subsidiaries and/or through its agents or others related to it, does continuous and
systematic business in this district including by providing infringing products and services to
residents of this district, by providing infringing products and services that it knew would be
used within this district, and/or by participating in the solicitation of business from residents of
this district. In addition, on information and belief, Comcast Cable, directly or through its
subsidiaries or others related to it, places infringing products within the stream of commerce,
which are directed at this district, with the knowledge and/or understanding that such products
will be sold, leased, or otherwise provided to customers within this district. In addition, on
information and belief, Comcast Cable, directly or through its subsidiaries or others related to it,
employs individuals within this district, including employees who provide infringing products
and services to customers here, and maintains Qfﬁces and facilities here. Comcast Cable,
directly or through its subsidiaries or others related to it, operates highly commercial websites
through which regular sales and/or leases of products and/or sales of services are made to
customers in this district, including products and services that, on information and belief,
infringe the patents asserted herein and/or is liablé for its wrongful activities as herein alleged.

FACTS

9. In or about 2000, Promptu’s predecessor, AgileTV Corporation (“AgileTV”) was
created and soon became an innovator in voice recognition and natural language understanding
technology. Shortly after its inception, AgileTV further developed and applied this technology

to the television and cable network industries.
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10.  In or about August, 2006, AgileTV changed its name to Promptu Systems
Corporation. Throughout this Complaint, references to “Promptu” include AgileTV.

11.  The United States Patent and Trademark Office has granted Promptu’s engineers
and inventors numerous patents, many of which réﬂect inventions applicable to voice
recognition in the television and cable industries. Promptu is the assignee of multiple patents
concerning voice recognition and its application to cable television, including the *538 Patent,
entitled “Method and Apparatus for Voice Control of a Television Control Device,” and
including the *196 and 326 Patents, both entitled “System and Method of Voice Recognition
Near a Wireline Node of a Network Supporting Cable Television and/or Video Delivery.”

12.  Comcast has published that, through its operations of Comcast Cable, it is one of
the nation’s largest providers of video, high-speed Internet, and voice services to residential
customers. Comcast either by itself or through its wholly-owned subsidiaries or others, offers a
voice recognition feature through its television éable service by and through its brand,
XFINITY® and its X1 Entertainment Operating Systems®.

13. A customer who subscribes with Comcast and/or its subsidiaries or others to
receive cable television network access may now receive an XFINITY®-branded system capable
of receiving voice commands, and other devices enabling access to Comcast’s cable system. By
and through these devices, and the signals generated from and to these devices, Comcast receives
and processes voice commands and provides content consistent with the spoken voice to the
customer’s television or other device that displays content.

14.  Beginning in or about 2001, Comcast expressed an interest in Promptu’s

capability of implementing a voice recognition feature into Comcast’s television cable network
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system. Prior to this time, Comcast had no ability to adopt and implement voice recognition
technology into its cable network without Promptu’s expertise.

15. Consistent with and further to this expressed interest, Comcast entered into a
confidential relationship with Promptu. During the course of this relationship, Promptu agreed
to disclose its expertise and know-how of implementing voice recognition technology into
Comcast’s cable network system. Comcast encoqraged these disclosures with assurances that
Comcast would adopt this technology throughout its cable system and appropriately compensate
Promptu.

16.  The relationship of trust and confidence created by Comcast and the course of
dealings between the parties lulled Promptu into the reasonable belief that it could confide in and
trust Comcast with the detailed disclosures Pror_nbtu provided. Promptu thereafter disclosed its
technical know-how to Comcast and enabled voice recognition on portions of Comcast’s cable
television network. Promptu reasonably expected that if Comcast fully deployed voice
recognition into its cable network, Comcast would compensate Promptu for sharing its
technology and know-how with Comcast. Comcast has now fully deployed voice recognition
into its cable network, yet, Comcast has failed to compensate Promptu for disclosing its know-
how, which enabled this deployment.

17.  Shortly after this above-described confidential relationship was created, to elicit
full disclosure of Promptu’s technical knowledge and capabilities, Comcast conducted many in-
person meetings with Promptu both at Comcast Headquarters in Philadelphia, Pennsylvania, and
at Promptu’s office in California. Several of Comcast’s senior technical officials attended these

meetings, including Comcast’s Chief Technical Officer, Brad Dusto; Vice President of the
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Digital TV Division, Mark Hess; Senior Vice Preéident of Strategic Planning, Mark Coblitz; and
Chief Financial Officer, Joe Donnolly.

18.  During these initial meetings, Comcast sought and received details,
comprehensive presentations and demonstrations of Promptu’s voice recognition technology
applied to television and cable networks.

19.  Atall relevant times, Comcast expressed great interest in implementing
Promptu’s technology into its network.

20.  In addition to encouraging Promptu’s full disclosure of its technical know-how,
Comcast also elicited confidential business information from Promptu, including details of
Promptu’s financial position, projected costs to. implement voice recognition technology into the
Comcast network, and profitability projections.

21.  Additional details elicited by Comcast and disclosed by Promptu included
Promptu’s intellectual property position and strategies related to its intellectual property
holdings. Consistent with Comcast’s request, Promptu disclosed each of its granted patents, each
of its patent applications, the status of said patent applications before the United States Patent
and Trademark Office and future intellectual property strategies. These disclosures, requested by
Comcast and provided by Promptu included the applications that matured into the Patents-in-
Suit.

22.  Comcast lead Promptu to believe that it intended to move quickly to implement
Promptu’s technology into the Comcast network. Comcast requested and Promptu provided
various economic models, cash flow analyses and revenue projections regarding the

implementation of this technology into the Comcast cable network.
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23.  Promptu also provided to Comcast defailed writings describing how voice
recognition can be implemented into the Comcast network.

24.  Comcast praised Promptu upon receipt of the above-referenced presentations and
information. Consistent with Comcast’s goél of fully eliciting technical disclosures from
Promptu, Comcast invited Promptu to make multiple presentations of its technology to senior
management, including those to Comcast’s President, Steve Burke and its founder Ralph
Roberts. Mr. Burke encouraged Promptu to continue its work with Comcast by telling Promptu,
among other things, that Comcast was in need of this technology as it would ease the problems
the Comcast subscribers were having and increase the value of its Video-On-Demand products.

25.  Comcast also told Promptu that implementation of Promptu’s technology
would further Comcast’s efforts to reduce what the industry refers to as “churn” and would
increase the popularity of cable television.

26.  On or about May 6, 2003, and by addendum on February 9, 2004, Comcast’s
Senior Vice President of Strategic Planning, Mark Coblitz, signed a Memorandum of
Understanding (“MOU”) with Promptu. Comcast had represented that it would also invest $2
million of capital into Promptu that would allow Promptu to continue its efforts of implementing
its technology into the Comcast cable network, and those earlier representations were confirmed
in the MOU. This MOU stated in part, “Comcast believes that [Promptu’s] speech recognition
technology enabling the control and navigation of cable services on the television via voice
commands has the potential to be an attractive service that could have a significant benefit to
cable subscribers.” Sam Schwartz, the Managing Director of Comcast Interactive Capital, the
entity responsible for effecting this stated investment, suggested fo Promptu that Comcast would

move quickly to finalize this investment.
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27.  This above-referenced MOU and additional representations by Comcast reflected
Comcast’s intent to implement a phased deployment of Promptu’s technology in the Comcast |
cable network. Mr. Coblitz represented to Prompfu that the initial deployment would involve
approximately 50,000 subscribers.

28. At Comcast’s request, Promptu installed voice recognition into various locations
throughout its network, including various “Labs” within Comcast that would allow its
technicians full access to Promptu’s technology and know-how, and the “Comcast Living
Room,” that would provide Comcast Executives access to, and ability to demonstrate Promptu’s
voice recognition technology on the Comcast cable network.

29.  Inaddition, Comcast requested and Promptu installed its voice recognition
technology into its President, Brian Robert’s office so he could use and demonstrate to others
this voice recognition function on the Comcast network.

30.  AsPromptu worked toward a viable cost effective system that could be fully
deployed into the Comcast network, Promptu shared cost projections with Comcast. Comcast
repeatedly assured Promptu that its proposals and.expected costs were acceptable, which
assurances further encouraged Promptu to reasonably believe it would be compensated after
voice recognition was fully deployed into Comcast’s cable network.

31. Shortly after voice recognition technology was deployed into the Comcast “Labs”
and “Living Room,” and consistent with the abovg-referenced MOU, Comcast committed to
invest $2 million into Promptu. This investment further validated Promptu’s expectation that it
would be compensated for its disclosures and implementations once voice recognition was fully
deployed in the Comcast cable network. Upon receiving this confirmation of investment,

Comcast’s Executive Vice President of Business, Stephan Silva told Promptu that Comcast
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intended to ubiquitously deploy the voice re;:ogni:tion technology to its 21,000,000 subscribers so
that Comcast would be the first large television content provider offering this feature. Comcast
represented to Promptu that it intended to make voice recognition part of its core technology
offering.

32.  Inorabout 2004, Comcast bégan ﬁegotiating what would become various written
agreements with Promptu which were executed by Comcast on May 11, 2005. One of these
agreements, entitled “Marketing Trial Agreement for Voice Activated Television Control
Service,” sought Promptu’s assistance in “ . . . conduct{ing] a field trial of limited scope and
duration in which [Comcast] . . . [would] evaluate[] [Promptu’s] voice-activated remote control
and programming interface products and servicés . . . and measure[] consumer demand for voice-
activated products and services in general...”

33.  Another written agreement Comcast entered into with Promptu was entitled,
“License and Development Agreement.” This Agreement included: (a) the details of Comcast’s
investment into Promptu; (b) an acquisition by Comcast of an option to license Promptu’s
earlier-disclosed intellectual property; (c) a process whereby Promptu would fully implement its
voice-recognition technology capabilities into the Comcast cable network; and (d) a payment
methodology that would apply if the contingenciqs set forth in the Agreement occurred.

34.  Pursuant to this License and Development Agreement, Comcast proposed that
Promptu create a plan that would deploy voice recognition in Comcast’s cable network in
phases. Consistent with this proposal, Promptu prepared a series of documents referred to as
“Statements of Work” detailing a phased deployment. In or about October 2005, Comcast’s

Executive Vice President of Business Developmeht, Stephan Silva told Promptu that the then-
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proposed Statement of Work prepared by Promptu reflected the detail Comcast needed to fully
implement voice recognition into its network.

35.  Promptu was induced to belieye that it would be appropriately compensated after
voice recognition technology was fully deployed‘ into the Comcast network. This belief was
encouraged and justified, inter alia, by (a) Comcast’s intense interest in Promptu’s capabilities of
implementing voice recognition into the Comcast network; (b) the Comcast executive’s
continuing interaction with, and encouragement of Promptu; (c) the multiple meetings between
Promptu and Comcast; (d) the substantial time and effort Comcast required Promptu to expend in
the course of the confidential relationship; (é) the written agreements Comcast entered into with
Promptu; and (f) Comcast’s favorable response to the Statement of Work prepared by Promptu
for the phased deployment of Promptu’s System into the entire Comcast network, all described
above.

36.  Contrary to these above-referenced representations, acts and inducements by
Comcast that lead Promptu to reasonably expect compensation for disclosing to Comcast
details of voice recognition implementation over the Comcast network, in or about 2006,
Comcast terminated the voice recognition implementation by Promptu. As a result,

Promptu returned the money provided by Comcast, plus interest.

37. In or about September, 2015, Comcast announced that it would begin to offer a
voice recognition technology system substantially similar to that which Promptu had earlier
disclosed and explained to Comcast in the course of the above-detailed confidential relationship.

FIRST CLAIM FOR RELIEF
(Infringement of the *538 Patent)

38.  Promptu incorporates by reference the allegations set forth in paragraphs 1

through 37 of this Complaint.

11
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39.  The ’538 Patent, entitled “Method and Apparatus for Voice Control of a
Television Control Device,” is attached to this Complaint as Exhibit A and is hereby
incorporated by this reference.

40.  Comcast has infringed one or more claims of the *538 Patent by making, having
made, designing, using, distributing, importing, offering for sale and/or selling XFINITY® and
the X1 Entertainment Operating System®. On information and belief, the XFINITY® and the X1
Entertainment Operating System® incorporate a platform to access a library of live and on-
demand video through voice commands. The remote control, set-top box and other equipment
incorporated into this XFINITY® and the X1 Entertainment Operating System® and the methods
employed by Comcast to effect voice recognition on its cable network allow subscribers to
access different content on the X1 platform with their voice.

41.  The methods and systems practiced by Comcast through its XFINITY® and the
X1 Entertainment Operating System® and the operation of the apparatus, including the units
referenced above, utilized by Comcast in its XFINITY® and the X1 Entertainment Operating
System® meet each limitation in several claims of the ’538 Patent, including, for example, Claim
1 of this patent.

42.  Comcast infringes Claim 1, a method claim for at least the following reasons:

a. Comcast admits in its publications that the architecture upon which it’s
XFINITY® and the X1 Entertainment Operating System® cable network system is built includes
a “head-end” where “content is aggregated and disseminated,” and,

b. Comcast admits in its publications that its devices include a “remote” that

allows the subscriber to “use simple voice commands to find something to watch easily,” and

12
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c. Comcast admits in its directions for setting up its devices in the
XFINITY® and the X1 Entertainment Operating System® that the remote is paired with a “set-
top box” “for control of the TV.”

43, In addition to Claim 1, Comcast, through its XFINITY® and the X1 Entertainment
Operating System® infringes at least the following claims of the *538 Patent: 2, 3, 4, 6, 18, 19,
20, 21, 22, 23, 24, 33, 34, 35, 40, and 41. |

44,  Comcast’s conduct is willful and deliberate.

45,  As adirect and proximate result of Comcast’s acts of patent infringement,
Promptu has been and continues to be injured and has sustained, and will continue to sustain
substantial damages in an amount not yet determined.

SECOND CLAIM FOR RELIEF
(Infringement of the ’196 Patent)

46.  Promptu incorporates by reference the allegations set forth in paragraphs 1
through 45 of this Complaint. |

47.  The *196 Patent, entitled “System and Method of Voice Recognition Near a
Wireline Node of a Network Supporting Cable Television and/or Video Delivery” is attached to
this Complaint as Exhibit B and is hereby incorporated by this reference.

48.  Comcast has infringed one or moré claims of the *196 Patent by making, having
made, designing, using, distributing, importing, offering for sale and/or selling XFINITY® and
the X1 Entertainment Operating System®. On information and belief, the XFINITY® and the X1
Entertainment Operating System® incorporate a platform to access a library of live and on-
demand video through voice commands. The remote control, set-top box and other equipment

incorporated into this XFINITY® and the X1 Entertainment Operating System® and the methods
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employed by Comcast to effect voice recognition on its cable network allow subscribers to
access different content on the X1 platform with their voice.
49.  The methods and systems practiced by Comcast through its XFINITY® and the
X1 Entertainment Operating System® and the operation of the apparatus utilized by Comcast in
its XFINITY® and the X1 Entertainment Operating System® meet each limitation in several
claims of the 196 Patent, including, for example, Claim 2 of this patent.
50.  Comcast infringes Claim 2, a method claim for at least the following reasons:
a. Comcast admits that its XFINITY® and the X1 Entertainment Operating
System® use “fiber optic cable to send and receivé signals to/from nodes located in
neighborhoods where forward (or downstreém) signals are transferred from light, on the fiber
optic infrastructure, to Radio Frequencies (RF) for insertion onto the coaxial cable infrastructure
for ultimate transmission and distribution to residents and business served by the particular
node ...”, and
b. Comcast admits that thesé nodes “receive RF signals from subscribers via
the coaxial cable infrastructure which feeds these signals into the node. The node converts these
signals to light for transmissions, via the fiber optic infrastructure, to Comcast’s headend or hub.
Some return signals include upstream data, ordering information for [video on demand] and
other video services ...”, and
c. Comcast admits that the remote that operates the XFINITY® and the X1
Entertainment Operating System® is paired with a TV box, and once paired with a TV box, the
remote will not control any other TV box.
51. In addition to Claim 2, Comcast, through its XFINITY® and the X1 Entertainment

Operating System® infringes at least the following claims of the 196 Patent: 4, 15, 54, and 66.

14
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52.  Comcast’s conduct is willful and deliberate.

53.  Asadirect and proximate result of Comcast’s acts of patent infringement,
Promptu has been and continues to be injured aﬁd has sustained, and will continue to sustain
substantial damages in an amount not yet determined.

THIRD CLAIM FOR RELIEF
(Infringement of the 326 Patent)

54.  Promptu incorporates by reference. the allegations set forth in paragraphs 1
through 53 of this Complaint.

55.  The 326 Patent, entitled “System and Method of Voice Recognition Near a
Wireline Node of a Network Supporting Cable Television and/or Video Delivery” is attached to
this Complaint as Exhibit C and is hereby incorporated by this reference.

56.  Comcast has infringed one or mbre claims of the 326 Patent by making, having
made, designing, using, distributing, importing, offering for sale and/or selling XFINITY® and
the X1 Entertainment Operating System®. The XFINITY® and the X1 Entertainment Operating
System® incorporate a platform to access a library of live and on-demand video through voice
commands. The remote control, set-top box and other equipment incorporated into the Comcast
system allow subscribers to access different content on the X1 platform with their voice.

57.  The methods, systems and apparatus in the XFINITY® and the X1 Entertainment
Operating System® infringe various claims of the *326 Patent, as found, for example in Claim 11
of this patent.

58.  Comcast infringes Claim 11, a method claim for at least the following reasons:

a. Comcast admits that after a subscriber speaks into the remote for its
XFINITY® and the X1 Entertainment Operating System®, “the voice commands are sent to

Comecast and its contracted service provider for processing. Comcast and its provider use these
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voice commands to provide the voice control service. .7, and
b. Comcast admits that “[o]nce the ASR module processes the user’s request,

the output (i.e. the request in text form) is sent on to the NLP [(Natural Language Processing)]
module. NLP starts by parsing the text and uses a resulting parse tree to interpret the utterance,
inferring the semantics from the rules used and »th'e tags assigned in the parsing process. Once
the NLP module has identified all the pieces of the request, it assembles them into a request
structure that is passed to the Action Recognition (AR) module.”

59.  Comcast’s conduct is willful and deliberate.

60.  As adirect and proximate result of Comcast’s acts of patent infringement,
Promptu has been and continues to be injured and has sustained, and will continue to sustain
substantial damages in an amount not yet determined.

FOURTH CLAIM FOR RELIEF
(Common Law Unfair Competition)

61.  Promptu incorporates by reference- the allegations set forth in paragraphs 1
through 60 of this Complaint.

62.  Comcast entered into a confidential relationship with Promptu for the purpose of
implementing Promptu’s voice recognition technology into its cable network based on its above-
alleged acts, its representations to Promptu, its course of dealing with Promptu, and the written
agreements it signed with Promptu.

63.  Inthe course of this confidential relationship, Comcast induced Promptu to
disclose its valuable and confidential information, including the following:

a. Promptu’s expertise and technical know-how regarding the

implementation of its voice recognition technology into Comcast’s cable network system,
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b. Promptu’s financial position, projected costs to implement voice
recognition technology into the Comcast network, and profitability projections, and

c. Promptu’s intellectual property position, including each of its granted and
pending patents, and strategies related to its Iintbel‘l.ectual property holdings.

64.  Based on this confidential relationship and the representations and promises by
Comcast, Promptu was lulled into the belief that it could trust and confide in Comcast with the
disclosures Promptu made to Comcast.

65.  Based on this confidential relationship and the representations and promises by
Comcast, Promptu reasonably believed that Coﬁlcast would adequately compensate Promptu
upon Comcast ubiquitously adopting the disclosed details regarding voice recognition into its
cable network.

66.  Comcast did adopt and use, and is currently using, some or all of the disclosed
information from Promptu made during the course of this above-described confidential
relationship, but has not compensated Promptu.

67. Promptu has been damaged in a yet undetermined amount as a result of
Comcast’s acts of unfair competition as alleged herein.

FIFTH CLAIM FOR RELIEF
(Breach of Implied-in-Fact Contract)

68.  Promptu incorporates by reference the allegations set forth in paragraphs 1
through 67 of this Complaint.

69.  Comcast impliedly promised to compensate Promptu for disclosing, sharing and
implementing voice recognition technology on its cable network as demonstrated by at least the

following reasons:

17
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a. Before Promptu shared its know-how of implementing voice recognition
onto Comcast’s cable network, Comcast had no ability to implement voice recognition through
any other means,

b. Comcast entered into a confidential relationship with Promptu the purpose
of which was to elicit Promptu’s know-how and capabilities for implementing voice recognition
into Comcast’s cable network,

c. Comcast encouraged Promi)tu to disclose its know-how and capabilities of
implementing voice recognition into Comcast’s cable network by arranging for and attending
numerous meetings between Promptu and Comcast key executives and technology experts who
emphasized the importance and goals of adding voice recognition to its network,

d. Comcast entered into written agreements with Promptu expressing its goal
of adding voice recognition to its cable network, including a License and Development
Agreement which confirmed that if Comcast ubiquitously deployed voice recognition over its
cable network, Promptu would be fully compensated,

e. Comcast officials approved the writings Promptu provided as called for in
the above-described License and Development Agreement that would have obligated Comcast to
compensate Promptu, but shortly thereafter ended the relationship between the parties, and

f. Without notice to Promptu, Comcast thereafter implemented voice
recognition on its cable network by using part or all of the disclosed information received from
Promptu.

70.  Notwithstanding Comcast’s termination of the relationship, the above-alleged
facts and Comcast’s course of conduct and dealing demonstrate Comcast impliedly represented it

would adequately compensate Promptu for its efforts, expertise, and work in revealing for
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Comcast’s benefit the details of implementing Voice recognition into Comcast’s cable network if
and when Comcast ubiquitously deployed this technology in its network.

71.  Promptu has been damaged in a yet undetermined amount as a result of
Comcast’s breach of an implied-in-fact contract, as alleged herein.

SIXTH CLAIM FOR RELIEF
(Breach of Implied-in-Law Contract)

72.  Promptu incorporates by reference the allegations set forth in paragraphs 1
through 71 of this Complaint.

73.  Promptu has conferred valuable benefits upon Comcast by disclosing its technical
know-how of implementing Promptu’s voice recognition technology into Comcast’s cable
network at a time when Comcast had no ability to implement voice recognition through any
other means.

74.  Comcast adopted many of the disclosures Promptu provided to it in the launching
and maintaining a voice recognition feature in its éable network, by and through its brand,
XFINITY® and its X1 Entertainment Operating Systems®.

75.  Comcast failed to compensate Promptu for these disclosures.

76. Promptu has been damaged in a yet undetermined amount as a result of
Comcast’s breach of an implied-in-law contract, as alleged herein.

SEVENTH CLAIM FOR RELIEF
(Unjust Enrichment)

77.  Promptu incorporates by reference the allegations set forth in paragraphs 1
through 76 of this Complaint.
78.  Promptu has conferred valuable benefits upon Comcast by disclosing its technical

know-how of implementing Promptu’s voice recognition technology into Comcast’s cable
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network at a time when Comcast had no abiiity to implement voice recognition through any
other means.

79.  Comcast adopted many of the disclosures Promptu provided to it in the launching
and maintaining a voice recognition feature in its cable network.

80.  Comcast has failed to compensate Promptu for these disclosures.

81.  Comcast has been unjustly enriched in an undetermined amount by obtaining and
using the information it obtained from Promptu and benefitting thereby.

PRAYER FOR RELIEF

WHEREFORE, Plaintiff respectfully requests the following relief:

a) An entry of judgment that each of the Patents-in-Suit is valid and enforceable;

b) An entry of judgment that Defendants have infringed one or more claims of the
Patents-in-Suit;

c) An award of damages adequate to compensate Plaintiff for Defendants’
infringement of the Patents-in-Suit together with prejudgment and post-judgment interest and
costs, in an amount according to proof;

d) An entry of permanent injunction enjoining Defendants and their respective
officers, agents, employees, and those acting in pﬁvity with them, from further infringement of
the Patents-in-Suit, and further use of the confidential information and methodologies
Defendants obtained from Plaintiff unless and until appropriate compensation is provided to
Plaintiff;

e) An entry of judgment awarding _Pléintiff all damages, including treble damages,
based on any infringement found to be willf;ﬂ, pursuant to 35 U.S.C. § 284, together with

prejudgment interest;

20



Case 2:16-cv-06516-JS  Document1l Filed 12/19/16 Page 27 of 99

f) An entry of judgment of actual and punitive damages suffered by Plaintiff as a
result of Defendants’ unlawful conduct, in an amount to be proven at trial, as well as
prejudgment interest as authorized by law; |

g) An entry of judgment that this is an exceptional case and an award to Plaintiff of
its costs and reasonable attorneys’ fees incurred in this action as provided by 35 U.S.C. § 285;

h) An award to Plaintiff of Defendants’ profits and gains resulting from Defendants’
willful acts of unfair competition and/or Defendants’ breach of implied-in-fact or implied-in-law
contract;

i) An award to Plaintiff, in law or equity, of such other costs, expenses, and further

relief as the Court may deem just and proper.
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DEMAND FOR JURY TRIAL

Pursuant to Rule 38(b) of the Federal Rules of Civil Procedure, Plaintiff hereby demands

trial by jury on all issues raised by the Complaint.

Dated: lZ/lol/“ﬂ
WHITE ANQ WILLIAMS LLP

By ,Qy /72/}7 s

/" David H. Mafion

WHITE AND WILLIAMS LLP
- David H. Marion (I.D. No. 3590)

1650 Market Street

One Liberty Place, Suite 1800

Philadelphia, PA 19103-7395
Tel. (215) 864-7000

CARR AND FERRELL LLP

Scott R. Mosko (pro hac vice pending)
Robert J. Yorio (pro hac vice pending)
120 Constitution Drive

Menlo Park, CA 94025

Tel. (650) 812-3400

Attorneys for Plaintiff
Promptu Systems Corporation
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A method and apparatus is disclosed for remotely processing
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mand is vtlered by a user into a microphone contained in a
remote control. The voice command is digitized, modulated.
compressed, and wirelessly tansmitted fo a wireless
receiver connecled to a set-top box. The voice command is
then transmitted to a cable head-end unit for voice and word
recognition processing. Once the command function is
delermined, the function is ransmitted back to the sel-top
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other fanctions by being tumed, double-clicked and toggled
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1
METIIOD AND APPARATUS FOR VOICE
CONTROL OF A TELEVISION CONTROL
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application clains priority 10 U.S. Provisional Patent
Application No. 60/346,899 filed on Jan. 8, 2002,

BACKGROUND OF THE INVENTION

1. Technical Field .

The mvention relates generally to voice controlled elec-
tronic devices, More particularly, the invention relates to a
voice-controlled set-top box and remate control for perform-
ing television related processes.

2. Description of the Prior Art

Speech recognition systems are capable of recognizing
words spoken by human beings. Isolated word recognition
systems have been developed fo recognize and discriminate
isolated words, i.e. words separated by a pavse, which have
been trained inlo the systems. Such s speech recognition
device is sunmarized in D. Raj Reddy, Speech Recognition
by Machine: A Review, Proceedings of the IEEE, April 1976,
pages 501-531. Connected word recognition systems are
capable of recognizing and diseriminating individual words
irom spoken plirases.

It is also known to use voice recoguition systems 1o
control system variables of variovs active systems. Speech
recogaition control system and method, U.S. Pal. No. 4,605,
080, Lemelson, Aug. 12, 1986, discloses a weighing scale
mvolving caleulating functions (hat include an antomatic
control system that can accept spoken words as input. A
speech recognition system is used for processing and ana-
lyzing speech signals output by a microphone. The micro-
phone is connected to a speech recognition computer that
outputs and applies select conunand control signals to effect
desired control functions. 1t is disclosed to control convey-~
ors to place labels on containers awtomatically vsing the
speech recognition system. The apparatus may be controfied
to stop and start, slow down or speed up by an operator
speaking the appropriate voice commands into a micro-
phone.

Voice controlled welding system, U.S. Pat. No., 4,641,292,
Tunnell -, et al, Feb, 3, 1987 discloses an apparatus and
method for permiting human voice control of o welding
system. It is disclosed that a human operator 15 provided
with an audio transmitter by which the operatar adjusts the
welding power supply through voice commands. The voice
commends are issued by the operator and transmitted
through a receiver 10 a voice recognition unit. The received
signal is interpreted by a computer that is electrically
connected to deliver power contrel signals to the welding
power supply, and thereby adjusts the power delivered to the
welding head. The operator may also issue veice commands
1o start and stop an internal combustion engine that drives
the welding power supply, when such an engine is used.

A problem with the prior art voice recognition systems is
that they require a sophisticated vojee recognition system in
close proximity to the user, requiring individual units which
is quite cosily. What is needed is a centralized voice com-
mand processing system such services a multitude of users.

A problem with television remote controls is their ever-
increasing size. As remole controls beconie more sophisti-
cated, more and more fanctions are added. As more fine-
tions are added, more buttons are added, causing the
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aforementioned increase in size. Remote controls are now
approaching a practical limit. Moreover, remote control
manulachurers have standard lemplate designs for heir
remote controls. The standard designs dictate where the
buttons are focated, as well what functions will exist. What
is needed is a way to add functions to an existing remote
control without greatly increasing its size and without inter-
fering with existing manufacturer designs.

A problem with voice command remote control systems is
that they arc activated when a sound input reaches a pre-
determined amplitude. Often, ambient noise reaches the
pre-determined level and the system is upintentionally acti-
vated. This Jeads to inadvertent inpwl and @ misuse of
processing power because the speech recognition unit
altemipis to process the noise. What is needed is way o
activate and deactivate a voice commuand system that is not
substantially affected by ambient noise.

SUMMARY OF THE INVENTION

A method and apparatus is disclosed for remolely pro-
cessing voice commands for controlling a television. A voice
command is uttered by a user and is veceived by a micro-
phone contained in a television set-top box remote control.
‘The voice command is modulated and wirelessly transmitted
o a wireless receiver connected to the set-top box. Either
before or after this transmission, it is digitized and com-
pressed. Examples of compression algorithms used are low
bit-rate encoding and conversion into cepstrals. The voice
comunand is then transmitted, for example, to a central
processing station located at a cable television head-end
unit. A computer at the cable head-end wnit processes the
voice command for voice conumand recognition. Once the
voice command is determined a command fonction is cre-
ated, The command function is transmilted back to {he
set-top box where the set-top box performs the command
function. Alternatively, the sct-top hax just passcs on the
command and the head end performs or carries out the
command.

‘The microphone is activaled by the depression of a
push-te-talk (PTT) button or by word activation. Releasing
the PTT burton deactivates the microphone. Optionally, the
PTT button can be turned to adjust the gain control on the
microphone and can be loggled to activate wireless phone
fanctions of the remote control. Double pressing the PTT
button activates othier functions, {or exomple o help menu for
television viewing.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram illostrating elements of the voice
control television system according to the invention;

FiG. 2 i a diagram iustrating o remote control for
ransmitting an analog voice conunnand according to the
invention:

F1G. 3 is a graph sllustrating a voice command and noise;

F1G. 4 is a diagram illustrating a head-end unit for
processing an analog voice comunand according to the
invenon:

FIG. 3 s a diagram Hlustrating a remote conwro] for
wansmitling a digital veice conunand according (o the
Myenton:

FIG. 6 is a diagram illustrating @ head-end unit for
processing o digital voice command according 1o the inven-
ton:
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I1G. 7 is o diagram illustrating a remote control that
transmits a voice command through a keypad transmitler
and o dedicated vojce transmitler according o tie invention;

F1G. 8 is a diagram iJhustrating a control receiver accord-
ing to the invention;

FIG. 9 is o diagram illustrating a frontal view of a remote
control with a multi-function push-to~talk button according,
to the invention;

FIG. 10 15 a diagram iHuswating a side view of a remote
control with a multi-function push-to~talk button according
to the invention; and

FIG. 11 15 a diagram illustrating a remole controf with an
instaut-on delay-off circuit according to the invention.

DESCRIPTION OF THE PREFERRED
EMBODBIMENT

F1G. 1 s an operational diagram illustrating, a preferred
embaodiment of the voice contro] systeny which, [or purposes
of example, Is an interactive television voice contro} system.
Those skilled in the art will appreciate that other systems
may be used in connection with the invention herein, such
as information browsing system and representational pro-
cess control systems.

A remote control 118 receives voice commands from a
user through a microphone preferably located within the
remote control 114, The remote controf wirelessly transmits
the voice commands to a wireless receiver (RECEIVER)
126 that converts the wireless signal to a wired signal. The
wireless transmission is typically infrared. Ulirasonic, radio,
or other wireless transmissions are also contemplated.

The RECREIVER 120 transmits the voice command 16 a
television controller such as @ set-top box 138, Transmis-
sions between the RECEIVER and the set-top box may be
unidirectional or bi-directional. The RECEIVER 126 trans-
mits {o the set-top box 130 when the RECEIVER 120
receives a transmission from the remote conwol 130, Alter-
natively, the RECEIVER transnuits to the set-top 130 after a
specified period of time has elapsed when the RECEIVER
120 is not receiving a transvission from the remote control
110, The sel-top box 130, RECEIVER 120 and remote
control 110 may be capable of both receiving and transmit-
ting data simubtaneously. The functions of the RECEIVER
120 may also be incorporated inte the television set-top box
1340.

In a prelerred embodiment, the RECEIVER 120 is con-
nected and transmits to the set-iop box 130 through o serial,
USH, or other connection. In another preferred embodiment,
EIVER 120 communicates to the set-top hox 130

the RT:

throuph the modem hiterface using & modem ennlator and 52

modem protocols. Set-top boxes, such as the DCT-2000
produced by Motorola of Schavmburg, 1., provide such a
modens interface. In another embodumnent, the RECEIVER
128 communicates wirelessly to the set-top box 130, A

wireless recejving interface receives wireless transmission 53

Trom the RECEIVIER 120 and transmits the transmissions (o
the sel-top box 130, This may oceur, for exaniple, by mecans
of a physical connection.

The RECEIVER 120 contains o bufler that stores the
voice compiands. Alternatively, the buffer is a separate unit
from the RECEIVER 120, or is contained in the set-top hax
130 or the remote control 110. Voice transimissions are either
analog or digital, and are typically modulated. Modulation
types include wmplitude modulation, frequency moduladion.
pulse-position modulation (PPM), and pulse code modula-
Hon (PCM). Modulation is performed at any of the remote
control 110, the set-lop box 130, or the RECEIVER 1206. A
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compression scheme may be used to compress the voice
command. ‘The compression is performed at any of the
remote control 110, the sel-top box 130, the RECEIVER 120
or at a head-end unit 160, It is also contemplated that a
dedicated component may be provided that performs analog-
to-digital conversions.

The voice commands are transmitted from the set-top box
130 10 a node 1440, a head-end receiver 130 and to a head end
unit 160 along a cable television uplink, where speech
recognition processing 170 is performed. In the preferred
cmbodiment, speech recognition processing includes user
voice identification and word recognition. Word recognition
includes probability or semantic analysis checking espe-
cially where a voice command containg multiple words. The
probability checking checks that the words logically go
together.

The central processing stationt is designed to handle a
multitude of voice command inputs from a multitude of
cable television users. After the voice command is pro-
cessed, the ceniral processing station 160 sends a corre-
sponding command fanction to the cable set-top box 130 or
other systemi component where the command is then per-
Tormed.

FI1G. 2 illustrates one embodiment of the remote control.
where an analog signal is trapsmitted from the remote
control to a head end unit 460 for processing. The remote
control 110 may include a keypad 210 that allows a user to
perform such tasks as entering numerical values, adjusting
the volume, and changing the channels. The keypad entries
are processed by a CPU 211 that has a ROM 212 and RAM
213 electrogically coupled to jt. The CPU functions are
typically either hardware implemented or an embedded
software solution. The processed keypad entries are trans-
mitted by infrared 214 to a RECEIVER 120, or to a set-top
box 136 that can receive infrared transmissions.

A push-to-talk (PTT) button 220 activates the microphone
221 on the remote control, as well as activating a pre-amp
222, modulator 223, ransmitter 224, and optionally, u
sub-audible generator 228. The PTT button 220 brackets the
voice command by indicating a beginning when depressed,
and an end when released. The bracketing of the speech
provides a higher sigoal to noise ratio because unintended
noise at the beginning and end of the transmissions are
ehiminated. When the PI'I button 226 is released, the
mdcrophone 221, pre-amp 222, modulator 223, trapsmitter
224 and sub-audible generator 225 are deaclivated option-
ally alter a suitable delay.

A voice command received by the microphone 221, is
processed by the pre-amp 222, modulated 223, and rrons-
mitted 224 to the receiver 128 or set-top hox 134, If the
transmitter 224 is a radio frequency (RF) transmitier, then
the modulator 223 is, {or example, an FM modulator. If the
frapsimitter 224 is an infrared transmitter, then the modulator
223 is an infrared modulator.

If present, the sub-audible generator 225 produces a
sub-audihble tone. The voice commuand and sub-audible sig-
nal are comhined in the pre-amp 222. The voice command
and sub-audible signal may also be combined in either in the
set-top box 1390 or in the RECEIVER 120. The sub-audible
tone indicates to the reeejver or head-end unit 460 that the
microphone is on air and that the user is producing voice
commands. Alternatively, the on-air status of the micro-
phone may be detected by cther meuns, such as carrier

s detection. The combined signal is transmitted to the

RECEIVER 120 or to a set-tep box 130 that can receive
wireless lransimissions.
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FF1G. 3 is graph that illustrates a voice command 303 and
noise 301, 302 that precedes and comes after the voice
command. In a typical voice aclivaled syslem, the micro-
phone is activated when an audible sound reaches pre-
determined amplitude 326, Thus, in an amplitude activated
system, the noise 301, 362 and voice command 303 all
activate the microphone. However, with a PTT button, only
the depression 311 of the button activates the microphone,
and the release 312 of the buiton deactivates the micro-
phone. Thus the microphone does not receive the unwanied
noise 301, 302.

FIG. 4 illustrates a head-end unit 460 for processing an
analog voice command. An audio diplexor 410 receives the
transmissions and divides the signal into the voice command
421 and the sub-audible signal 422, A sub-audible decoder
411 processes {he sub-aundible signal 422. The sub-audible
signal 422 contains information, such as the source of the
transmission, and also indicates that the transmission is
active. The head-cud unit processes 178 the voice command
and decoded sub-audible signal information, and determines
a command function

FIG. § illustrates a remote control that transmits a digital
signal to a head-end unit 660 for processing. Keypad entries
510 are processed by a CPU 511 to which a ROM 512 and

RAM 513 is electronically coupled. The processed keypad :

entries are modulated 523 and transmitted 514 by infrared or
RF to a digital server provider (DSP) carrier 550,

A PTT button 520 activates a microphone 521, pre-amp
522, and analog-to-digital converter 525, The microphose

5§21 receives a voice command and transmits it to a pre-amp :

$22. The pre-amp 522 transmils (he voice command 1o the
analog-to-digital converter 525 where the voice command is
converted from analog to digital. The digital voice command
is transinitled to the CPU 511 where lheader and footer
Anformation Js added. A unique digitl signafure in the
headee- identifies the remote coniral, Header information is
typically stored in the ROM 512, The CPU 811 transmifs the
digital command 1o a digital service provider (DSP) canrier
550 either through an infrared or RF transmifter. The DSP
carrier 830.is part of either the wireless receiver, the set-top
box or miuy be a separale unit.

In considering FIG. 2 and FIG. 5, it is noted that a hiybrid
systemn is also envisioned, in which the remote control
transmits analog speech to the receiver where it is digitized
and sent in digital format o the head-end,

FI1G. 6 Hlustrates a head-end unit 660 for processing a
digital voice command. A digital DSP receiver 610 receives
the digital signal and transmits the signal to an address
decoder 642, The address decoder separates and interprets

the header and fouter Information 621 from the dighalvoice

comimand 622 The volee command portion 622 of the signul
is transmitted to a digital-to-mmlog converter 611 The
digital-to-onalog converter 611 transmiis the analog voice
command 1o a speech recognilion processor 670 where it
analyzed for voice comumand recognition, and a command
function is derived.

A transmission is cepslral analyzed for the purposes of
fncilitating the computer analysis of speech for voice rec-
ognition. Cepstral analysis is a method of leature extraction
that is known in the art. Cepstral analysis, or feature extrac-
tion, 1s performed on a digitized speech signal and results in
a representation of the signal that characterizes the relevamt
teatures of the speech. It can be regarded as a data reduclion
procedure Uri retains vital characleristics of the speech und
eliminates undesirable interference from irrelevant charac-
teristics of the digitized signal, thus easing the decision-
making process of a compuler, An example of a preferred
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method of cepstral analysis is disclosed in Wang, Method of
traiming nevral networks used for speech recognition, .S,
Pat. No. 5,509,103, Apr. 16, 1996.

Typically, a remote control contains an existing mfrared
transmission method for wansmiting keypad entries 0 a
set-top box. Using the existing infrared transmitter alone is
insuflicient for voice conunands as the transmission rate is
approximately 1200 baud. Thus, a dedicated transmission
method is used to transmit the voice commands from the
remote control to the receiver.

Examples of transmission methods inchude infrared, TM
radio, AM radiv and vltasonic. In one embodiment, a high
digital signal rate is used for the transmissions, such as burst
transmissions. In another embodiment, a high data rate is
achicved by sending multiple signals simultancously in the
form of a multiplexed signal.

In a preferred embodiment, Bloetooth transceivers are
used to facilitate communication between the remote control
116 and the RECEIVER 1268. Bluetooth defines a universal
radio interface in the 2.45 GHz Industrial-Scientific-Medical
(ISM) frequency band. Specific portions of this bandwidth
are available on an essentially global hasis. Thus, Bluetooth-
capable systems operate internationally. Bluetooth permits
disparate electronic devices or systems to communijcate with
each other via shorf-range communications. A group of twa
or more devices in local communications with each other
using Bluctooth, form a Bluctooth network, referred to as a
piconet. A piconet comprises up to eight Bluetooth devices,
with one device serving as the master and the remaining
devices acting as slaves in the piconet. A given Bluetcoth
device in a given piconet may alternately participate in other
piconets, with a group of piconets referred to as a scatternet,

While those skilled in the ant may understand and practice
the present invention absent detailed presenation of Blue-
woth specifications, the papers Bluptooth—Thie universal
radio Interface for ad hoc, wireless connectivity, by Jaup
Haartsen, Ericsson Review No. 3, 1998, pp. 110-117, and
Eriesson’s Bluctooth Modules, by Arfwvedson and Sneddon,
n Review No. 4, 1999, pp. 198-208, provide sub-
stantidl detail regarding the implementation sind operation of
Bluetooth transceivers. Additional Bluetooth {echnical
specifications may be oblsined by accessing a Bluetooth
Special-Interest-Group (SIG) website at hiip:/fwww.blue-
tooth.con.

FIG. 7 illustrates another preferred embodiment where a
voice conumand is simultancously transmitted over both a
dedicated voice transmitter 710 and an existing keypad
tragsoitter 720, Transmitting with both the dedicated amd
existing transmilter increases the baud rate of the trinsins-
sion. tn one embodiment, the voice convmand transmission
is divided between the two ransmitters.

In another emabodiment, where the remofte contrel trans-
nits an analog sighal, the existing keypad trapsmitter 720
transmits the sub-awdible PT signal, while the dedicated
voice transmifter 71 ransmits the voice command.

In apother emibodiment, the transmitlers Gansmit at dif-
ferent frequencies. The REC

BIVER has two receivers. One
receiver reecives ransimissions at the dedicated voice trans-
mifter frequency, while the other receiver receives transmis-
sions at the existing keypad transmiter frequency.

In yet another embodiment the transmitiers transmit at the
same frequency. Each transpuission is out of phase with the
other. A single receiver ul the RECEIVER recelves both
signals. Bach signal has o header that defines how the
ranginissions are constructed, dud bow they should he
combined.
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The remote confrol 110 may have the ability Jor bi-
directional communicaiion with the RECEIVER 120. 1 so,
the bi-directional communication allows the transmission of
information from the RECEIVER 120 io the remote control
110. The bi-directional camimunication may be aectim:
plished by using the Bluetvoth standard when radio trans-
ceivers are used, and by TWIRE, produced by SolutioNet,
Lid. of Williston, Vt., when ngfvared receivers aul isasmit-
ters are used. Transmissions sent to the remote control are
typically command functions. The command functions are
uged to control remote control fanctions such as the gain
contiol,

‘The command functions may alse be used weontrol the
functions of other electrical devices, In o embudiment, tha
remote control relays command functions - o - eleetrical
devices that are already capable of being éolitiolled by a
wireless control, for example, a stereo, In this. example, the
command functions include turiing the glerco vn and ol
adjusting the volume, switching stereo functions and-<hang:

ing radio stations. Alternatively, the ceimmnmd, fmetions -

may be relayed via a wired “IR blastey™ ramseitter con-
nected to theremote or set-top box.

[1G. 8 illustrates another embodiment where the vom-
mand functions control electrical devices that do ot have ik
existing wireless control method. The reusuts gomnsl irang:
mits command functions to a control récelver 818 that iy
connected in-line between an electrical device such us o lipht
830 and a power outlet 820, The command Rurciions. s the
power on and off to the device. For exataple; o user wishes
to turn a light on. The user would say into the remole continl;
“lights on.” The head-end wnit would process. e voies
comuand and send a contro] [unction hack- to- the remole
control or IR biaster. The ramote control iransmits the
control function to the control receiver 810 whiere it switches
the power on to the fight 830.

1 anether proferred embodiment aword recognition it
activates the nricrophions upen the Spéaking of & spetilic
word, For oxample, when the-word *agile™ is. spoken, the
anferophione i forted on. Oned tumed oi; (hetnilerophone
stays o continuously diring speech, and toms off five
seconds after the Jast word is spoken. The word recognition
unit is typically constructed of a voice processor and a
barler The dgit is adivated when the amplitude of speech
reaclies o predetenmined level, similar . voice activiiion
devices fotind in tape recorders. [ this way, the remote
control uses less power because the word recogmition it is
not always on. Alse, kayeduec costs and weight, o low Jevel
processyris usel with tited speects recagnition. However,
asprocessar speeds incresse, and die sizes are cast smaller,
more powerful processors may be used.

In another embodiment of the inveuntion, low-bit rate
audio encoding is used for non-repudiation purposes. Non-
repudiation provides a method to guarantee that a party o a
transaction cannot falsely claim that they did not participate
in a transaction. Traditionally, handwritten signatures are
used to ensure this. When a consumer writes a check.
presenting a driver’s license ensures the identity of the
writer, 1.e. suthentication, while the signature on the check
ensures that the consumer was in fact present and agreed 1o
write the clicek, i.c. non-repudiation. When a user nters a
voice command, the Jow-bit rate encoding is used 10 mark
the transaction. Such marking is typically used when a user
orders a pay-per-view event or other lransaciion invoiving
poods oy services for a fee. The Jow bit-rate recording scrves
as a non-memory intensive way of recording the user’s voice
command.
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Non-repudiation s also performed by identifying the
source of the voice command through an identification code
that is altached i the header of a voice command. A user
may also be required to enter on the remote control keypad
an identifying code, such as the user’s home phone nmber
or “PIN™ nummber,

F1GS. 9 and 10 iHusimate anotlior preferred entbudipent of
the invention, where mnultiple functions are assotiated with
the PTT button 918. The primary fonction of the PTT button
is 1o engage and disengage a conunand pathway for a voice
command from the vser to the head-end unit, Other func-

Tdigns are also activated by manipulation of the PTT button.

An og=sereen help menu is activated by double clicking
e PUT bution 910 in rapid succession 1o provide, for

exmmple, a help screen. The help screen typically provides

mdoration on ow to use the system and also provides
program imfurmation.

Opronaily, the PTT button 910 may also adjust the
sensitivity of the microphone. A clockwise furn 911 of the
bution incteases the sensitivity while a counter-clockwise
turn 912 decresses it The sensitivity can be decreased to a
desree such that the microphone is muted. An indicator 950
is located on the remote control or receiver can be used to
ifhicate the amphtude of a wser’s voice command. The
mdicator lets s nser know whether his voice command meets
the minimuin amplitude required for an accurate and process

able recording. The PTT button 916 also functions as a shift

butrais. Thus, depressing the PTT button 910 along with
Pressing keypod buttons 960 on the remote control, gives the
keypad buttons 960 a secondary function.

Chptivudly, the remote control may also functions as a
wireless phone. Toggling the PTT button upward 913 turns
the phone on, and a user is able to dial a phone number using
the romole control keypad. Toggling the button downward

914 nurns of thie phone, After a user releases the P11 button

from its toggled position, the-PTT button retuens tea middle,
defanlt positiong: The wickaphione 970 fimctions axy plions
receiver aid o speaker 920 oi.the remote control allows the
user fo héur u phane rorsmission. The RECHIVER fue-
tions 120 as-ibe base stafion for wireless phone funclions,
The RECEIVER 120 comnects to a phone jack using a
standard telephone wire. The wireless phone tronsmissions
are transmitted to the receiver using the same communica-
tion patlnways thin the volee cormmads use.

In ene vosbodiment of (he invention, mfrared repealers are
used to huprove the performance of an infiwrid reidle
control. Infrared repeaters. are-placed thronghoul: the oper-
afing envivenment of the remote control and RECEIVER.
When a user uses a keypad function, it Is natwral for u user
to point the remote control at the RECEIVER of the set-top
box making the need for infrared repeaters unnecessary,
However, when speaking into the remote control, a user's
tendency is to place his mouth in close proximity to the
microphone on the remole control. In most cases the infrare
transmitter is not aimed towards the RECEIVER. The place-
ment of the infrared sepeaters ensures thal the RECEIVER
receives the infrared transmission from the remote control.

In a preferred embodiment the PI'I button is a metal
swilch that activates the microphone transpussion functions
by engaging mechanical contacts. Switches of this type
suffer from bounce. Hardware and sofiware solutions exist
for debouncing the switch, One example of a hardware
debouncing solution is a circuit that has an RC time constant
that swamps out the bounce. Atypical sollware solution runs
a routine that kills time long enough to allow the contacts 1o
stop bouncing. These examples are not meant to be exhaus-
tve bul merely Hlustrative of whot exists in the art.
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Often, a user reléases the PTT button prior o finishing 2
voice command. 11, 11 illustrates a timing circuit 1110
with un analog remote controf transmitter. The Gming civeuit
keeps the microphone 221, sub-audible generator 225, pre-
amp 222, modulator 223, and ragsmitter 224 activated for
a period of time after the vser has released the PTT button
220. The period of time is typically from one hundred
milliseconds to one second. The timing circuit is activated
only when the PTT button is depressed for more than solne
minimal time. This enables fast clicks of the II'T button 10
control other functions.

Although the invention js described herein with reference
to the preferred embodiment, one skilled in the art will
readily appreciate that other techniques and applications
may be substituted for those set forth herein without depart-
ing from the spirit and scope of the present nvention.
Accordingly, the invention should only be limited by the
claims included below,

The invention claimed is:

1. A method for providing voice recognition processing at
a cable television head-end unit for a plurality of voice
controlled television cable set-top boxes in a cable television
network, comprising the steps oft

a television remole contro) receiving wser-activated indi-
cation of a voice copmand:

receiving said voice command through a microphone
associated with said television remote control;

said television remote control wirelessly transmitting a
signal representing said voice command to a cable
sel-top box;

said cable sel-top box transmitling a signal representing
said voice command via cable television link to a
remotely located head-end unit;

processing saxd voice command at said head-end unit;

fhe head-end unit deriving a set-top-box-compatible com-
mand function corresponding 1o said voice command;

the head-end unit transmitting said command function 1o
said cable set-top box via the cable television link;

performing said command function at said cable sct-top
box.

2. A method for providing voice recognition processing at

# cable television head-end vnit for o phurality of television
controllers in a cable television network, comprising the
sieps of:

a lelevision remote conlrol receiving indication of a voice
conumand by user operation of an activation feature
associated with the television remote control

receiving said voice conmunand through a microphone
associated with said television remote control;

said television remote control wirelessly transmitiing a
signal representing sad voice copumand (o a television
controller;

said television controller ansmitting a signal represent-
ing said voice command via cable television hink o a
remotely Jocated cable head-end unit;

the head-end unit deriving a controiler-compatible conm-
mand function corresponding 1o said voice conumand;

the head-end unit transmitting said conunand function to
said controller via the cuble television hink; and

the controller performing said command function.

3. The method of claim 2, wherein the activation feature
comprises a push-{o-talk swilch aad activation of said push-
to-talk switch comprises any of:

pressing said pust-to-talk switeh, double pressing said
push-to-talk switch. turning said push-to-talk switch
clockwise and/or comterclockwise, and toggling said
push-to-talk switch
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4. The method of claim 2,

where the activation feature comprises a push-to-talk
switch, and the steps further comprise, responsive W
operation of the push-to-talk switch, performing me-
tions including any of:

activating said microphone, deactivating said micro-

plhione, activating 2 help menu, deactivating a help
meny, activating a telephone, deactivating said tele-
phone, adjusting the gain on said microphone, muting
said microphone and performing a shift function.

5. The method of clainy 2,

where user operation of the activation feature comprises

making one or more predetermined utterances 10 vper-
ate a voice-activation feature of the remote control.

6. The method of claim 2, wherein said remote control
comprises a wircless transmitter employing any of the
following wireless communication lormats:

infrared, ultrasonic, radio frequency transmission, burst

transmission, a multiplexed signal, a transmission
device that conforms to a Bluetooth Specification, and
wan infrared repeater.

7. The method of claim 2,

where the television remote control includes a keypad and

a first transmitter to wirelessly transmit signals repre-
senting user entries upon the keypad;

where the operation of wirelessly transmitting the signal

representing the voice command to the television con-
troller employs a second transmitter separate from the
first transmitter.

8. The method of claim 2,

where the television remote control includes o keypud and

a transmitter to wirelessly transimit signals representing
user entrics upon the keypad;

where the operation of wirelessly tansmifting the signal

representing the voice conumand to the television con-
troller employs the trangmitter,

where the steps further comprise distinguishing between

signals representing the voice commands and the sig-
nals representing user entries upon the keypad by one
or more of the following: using transmissions of same
frequency and different phase, nsing different frequen-
cies, using different header or footer information,
including a sub-audible signal in one or bhoth signals.

Y. The method of claim 2,

where {lie steps further comprise:

the television remote control adding infonmation to the

signal representing the voice command transmitied
the television controller, said infonmation contained in
locations comprising any of:

header data, footer data, a sub-audible signal.

10. The method of claim 9 wherein said information
comprises any of:

source of said voice comunand, identity of a user, on air

signal, off air signal, beginning of a voice command,
and end of a voice command.

1. The method of claim 2, further comprising converting
signals representing said veice caommand into cepstrals, the
converting step performed by any of:

said remote controf, said television controlier, a wireless

transmission receiver that receives signals from said
reniote control.

12. The method of claim 2, performing non-repudiation
measures comprising any oft

deriving 4 low bit rate codee of said voice command,

determining the source of said voice command. ana-
lyzing said voice command for the identity of the user.
and requiring, the inpwt of a code.
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13. The method of claim 2, further comprising:

antomatically delaying deactivation of the activation fea-
ture fur g period of time aller user wctivation of the
activation feature.

14, The method of claim 2, further comprising the step of:

the head-end unit transmitting forther command functions
to the television controller for relay to the television
remoete control;

responsive to receiving the further comymand functions,
the television controller wirelessly forwarding the fur-
ther command functions to the remote control.

15, The method of claim 14,

further comprising:

responsive to receiving the further command functions,
the remote conirol pedforming any oft adjusting the
gain control of said microphone and muting said micro-
phone.

16. The method of claim 14, further comprising the step

of:

responsive to receiving the further command functions,
the remote control wirelessly transmitting said com-
mand function to a wirelessly operated device.

17. The method of claim 2, where the step of deriving the
controller-compatible conmmand function includes any of:
word recognition, semantic analysis.

18. An apparatus for providing voice recognition process-
ing at a cable television head-end wnit for a plurality of voice
controlled welevision cable set-top boxes in a cable television
network, comprising:

a television remote control including: activation means
for receiving user-activated indication of a voice com-
mand, microphone means for receiving the voice com-
mand, and transmission means for wirelessly transmit-
ting a signal representing the voice command to a cable
{elevision controller;

a cable television controller including receiver means for
reoeiving, the signal representing the voice command
fram the television remote control and transmitter
means for transmitting a signal representing the voice
command via cable television link to a remotely located
head-end unit;

a head-end unit including processing means for deriving
cable-television-confroller-compatible command func-
tions corresponding to siguals representing the voice
comumands received from the cable television control-
lers, and transmission means for transmitting signals
representing the command functions back to respective
cable television controllers;

where the cable television controller additionally includes
second receiver means for receiving the signals repre-
senting the conunand fonctions from the head-end unit
via the cable television link, and where the cable
television controller includes means responsive to
receipt of the comumand functions for executing the
command functions.

19, An apparatus for providing voice recognition process-
ing at a cable television head-end unit for a plurality of
television controllers in & cable television network, com-
prising:

a television remote control including: activation feature to
reeeive user indication of a voice command, a micro-
phone to receive the voice command, and & transmitter
to wirelessly transmit a signal representing the voice
conumand to @ cable set-lop box;
cable set-too box including a receiver o receive the
signal representing the voice command from the tele-
vision remote control and a transniitier 1o Lansmit a

w

16

15

30

35

40

43

SG

A
<

/o

12
signal representing the voice command via cable rele-
viston link (o a remotely Jocated head-end unit;

a head-end unit to derive set-top-box-compatible com-
mand functions corresponding to signals representing
vaice conunands received from the cable set-top-boxes
and transniit signals representing the command fune-
tions back to respective cable set-too boxes;

where the cable set-top box additionally includes a second
receiver fo receive sighals representing the command
functions from the head-end unit via the cable televi-
sion link, the cable set-top box responsive to receipt of
the signals representing the command functions to
execute the command functions.

20. The apparatus of claim 19, wherein said activation

feature comprises a push-to-talk switch activated by any of’
pressing said push-to-talk switch, double pressing said
push-to-lalk switch, loring said push-lo-lalk swikch
clockwise and counterclockwise, and toggling said
push-to-talk switch.

21. The apparatus of claim 19,

where the activation feature comprises a push-1o-alk
switch with functions comprising any oft

activating said microphone, deactivating said micro-
phone, activating a help menu, deactivating a lelp
meny, activating a telephone, deactivating said tele-
phone, adjusting the gain on said microphone, muting
said microphone, and performing a shift function.

22. The apparatus of claim 19,

where the activation feature is operated by receipt of one
or more predetermined utterances.

23. The apparatus of claim 19, wherein said remote
control comprises a wireless transmitter employing any of
the following wircless communication formats:

intrared, ultrasonic, radio frequency transmission, burst
transmission, a multiplexed signal, o transnussion
device that conforms 1o a Bluetooth Specification, and
an infrared repeater.

24. The apparatus of claim 19,

where the television remote contro! inchudes a keypad and
a first tragsmitier to wirclessly transmit siguals repre-
senling user entries upon the keypad;

where the operation of wirelessly transmitting the signal
representing the voice command to the cable set-top
box employs a second transmitter separate from the
first transmifter.

25. The apparatus of claim 19,

where the television remaote control includes a keypad and
a transmitter o wirelessly fransmit signals representing
wser entries upon he keypad;

where the operation of wirelessly transmitting @ signal
representing the voice command to the cable sel-op
box employs the transmitter,

where the televiston remote control is configured to
distinguish the signals representing the voice com-
mands and the signals representing user entries upon
the keypad by one or more of the following: using
transmissions of same frequency and different phase,
using, different frequencies. using dilferent header or
footer information, including o sub-audible signal in
one or both signals.

26. The apparatus of claim 19,

where the television remote control is configured (0 add
information to the signal representing the voice com-
mand fransmitied 6 the cable set-top box, where said
information is contained iy locations comprising any
of:

header data. Tooter data and a sub-audible signal.
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27. The apparatus of claim 26 wherein said infonmation
comprises any oft

source of said voice commund, identily of u user, on air
signal, ofl air signal, beginning of a voice command,
and end of a voice command.

28. The apparatus of claim 19,

where one of the lollowing is configured to convert
signals representing the voice command into cepstrals:

said remote control, said cable set-top box, & wireless
transimission receiver that receives said trapsmission
from said repiote control.

28, The apparatus of claim 19, the television remote
control further configured to auwtamatically delay deactiva-
tion of the activation feature for a period of tme afler nser
activation.

30. "The apparatus of claim 19, where:

the head-end wnit is configured 10 transmit further com-
mand fuanctions to the set-top box for relay to the
remote control;

the set-top box is configured, responsive to receiving the
further command functions, to forward the further
command functions to the remote control.

31. The apparatus of claim 30,

where the remote control is configured, response to
receiving the further command functions, to perfonn
any of: adjusting the gain control of said microphone
and muting said microphone.

32. The apparatus of claim 30,

the remote coniro] is further configured, responsive to
receiving the further command fonctions, to wirelessly
transmit said command [bnctions (o @ wirelessly oper-
ated device.

33. The apparatus of claim 19, where the head-end wnit is
programmed such that deriving the set-top-box-compatible
command function includes any oft word recognition,
semantic analysis.

34. A centralized multi-user voice operated television
control system, comprising:

television remote controls configured 1o directly and
wirelessly control television sets and additionally t©
receive user voice input and wirclessly transmit first
output representative of the voice inpur to television
set-fop boxes;

television set top boxes configured 1o recetve television
inpul signals via cable television link and provide
television output signals compatible with television
sets, the st top boxey additionally responsive to receiv-
ing the first output from the television remote controls
to transinit representative second output 10 a central
processing station via the cable television link,

a centralized processing station configured 10 receive and
process second outpat from amultiude of tefevision set
top boxes by applying voice recognition to the second
output to identity user-mtended voice copimands, 10
derive set-top-box-compatible instructions to carry out
the identified voice commands, and returning signals
representing the instructions (o respeciive top boxes via
the cable television link;

where the set (op boxes ure further responsive (o receiving
the signals representing the instructions from the cen-
tral processing station o exceule the mstructions.

35. The system of claim 34, where the television remote
controls include cirenliry 1o ignore user vaice jnpul except
during activation of a user-uperated activation feature.

36. The system of claim 34, where each television ramote
control includes a signature generator providing a predeter-
miged signature signal copcurrent with wireless transmis-
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sion of the first output, and where the set top boxes are
configured to prevent transmission to the central processing
station of output from the television remole controls not
containing the predetermined signature signal.

37. The system of claim 34,

where each television remote control includes a keypad
and a first transmitter to wirelessly transmit signals
representing vser entrics upon the keypad,

where the operation of wirelessly transmitting the first
output employs a second fransmitter separate from the
first transmitter.

38. The system of claim 34,

where each television remote control includes a keypad
and a transmitter to wirelessly transmit signals repre-
senting user enlries upon the keypad,

where the operation of wirelessly fransmitling the first
output employs the transmitter;

where each television remote control is further configured
to distinguish the first output from signals representing
user entries upon the keypad by one or more of the
following: using transmissions of same frequency and
different phase, using different frequencies, using dif-
ferent header or footer information, including a sub-
audible signal in one or botl signals.

39. The system of claim 34, where:

the set top boxes are configured to only execute certain
identitied conumands, and for other commands, to wire-
lessly forward a representative fourth output represent-
ing the other commands to the television remote con-
trols;

the television remote controls further include receivers to
receive the fourth output, and are further configured to
directly control wireless devices by wirelessly trans-
mitting signals representing the fourth output.

40. A centralized multi-user voice operated television

control system, comprising:

@ plurality of television remote control means each for
directly and wirelessly controlling television sets and
additionally receiving user voice inpul and wirelessly
fransmitting first output representative of the voice
input to a television set-top box means;

a plurality of television set top box means each for
receiving television input signals via cable televigion
link and providing television output signals compatible
with television sets, and responsive to receiving the
first output from one of the television remote contro
means (o Uansnit representative second outpuf to a
central processing station via the cable television Jink;

a centralized processing station configured to receive and
process second output from a mullitude of television set
top box means by applying voice recognition to the
sceond output o identify user-intended voice com-
mands, to  derive  set-top-box-means-compatible
mstractions to carry out the identified voice commands,
and returning signals representing the instructions fo
respective set top box means via the cable television
link;

where each set {op box means is further responsive 1o

receiving the signals representing the mstructions from
the central processing slation 10 execute the nstruc-
tops.

41. A method for operating a centralized muli-user voice

operated television control system that Includes a multitude
of television remote controls situaled at various television
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viewing sites, a multitude of set top boxes situated at the resentative second output to a central processing station
television sites to receive television inpwt signals via cable via the cable television link;
television link and provide lelevision outpul siguals com- operating the centralized processing station lo receive
patibic with television sets at the television viewing sites, process second output from a multitude of set top boxes

§ by applying voice recognition to the second outputs to
identify user-intended voice commands, to derive set-
top-box compatible instructions {0 carry out the iden-
tified voice commands, and to return signals represent-

and a centralized processing station remote from the televi-
sion viewing sites and coupled to the set top boxes via the
cable television link, the method comprising operations oft

operating the television remote cantrols to perform addi- ing the instructions o the set top boxes via the cable
tional operations including receiving user voice input 1o television link;
and wirelessly transmitting first output representative operating the set top boxes to perform further operations
of the voice input 1o setl-top boxes; including, respousive to receiving the signals represent-

ing the instructions from the central processing station,

operating the set top boxes 10 perform additional opera- R . .
perating ! perform 2 @ op exceuting the instractions.

tions including, responsive to receiving the first output
from the television remote controls, transmitting rep- X oF % ok =
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SYSTEM AND METHOD OF VOICE
RECOGNITION NEAR A WIRELINE NODE
OF A NETWORK SUPPORTING CABLE
TELEVISION AND/OR VIDEO DELIVERY

This application claims priority from Provisional Patent
Application No. 60/210,440, entitled Method and Apparatus
for Centralized Voice-Driven Natral Tanguage Processing,
filed & Jun, 2000,

This application is a continuation in pact from application
Ser. No. 09/679,115, entitled System and Method of a
Muiti-dimensional Plex Communication Network, filed 4
Oct. 2000,

Application Ser. No. 09/664,874, entitled Increased Band-
width In Aloha-Based Frequency-Hopping Transmission
Systems, filed 19 Sep. 2000 now Abandoned;

Application Ser. No. 0Y/601 4806, entitled N-way Demul-
tiplexor, filed 14 Sep. 2000; and

Application Ser. No. 09/708,315, entitled Conunon Car-
rier, Multiple Ontput RF Upconverter, filed 7 Nov. 2000 now
U.S. Pat. No. 6,480,703,

BACKGROUND OF THE INVENTION

1. Technical Field

This invention relates to speech recognition performed
near a wireline node of a network supporting cable televi-
sion and/or video delivery.

2. Background Art

Currently, speech operated functions using the latest

speech recognition technologies are limited to a handful of

.'lpplicmions, such as foys, appliances, some computers,

specch dictation, cellvlar phones, and speech control of

one’s home. Most of these applications use speech recog-
nition technology runping on a computer or speech recog-
nition chip technology. These speech recognifion sysfems
typically offer only a limited number of commands and the
recogaition efficiency s only fair and often require speech
training,.

There have been numerous patents issued regarding
apeech recognition. Many apply i a telephone context or
other dial-up context such as an Automated Teller machine
{ATM), including the following: Rabin, Veice command
control and verification svstent, 11.5. Pat. No. 6,081,782,
issued Jun. 27, 2000, Basore, et al, ¥ice activated device
and method for providing access ro remotely retrieved data,
U.S. Pat. No. 5,752,232, issued May 12, 1998, and Kow-
alkowski, el al, Voice-cantrol integrated field support data
communications system for maimenance, repair and ewer-
gency services, US. Pai. No. 5,924,069, issued il 13,
1999,

There is, however, another ¢lass of speech recognition
technology referred to as patural language, which requires

state of the art processing software and hundreds of mega- 55

bytes of RAM to support. Natural language recopnition is
currently being vsed in high end systems, such as billing
applications for wtility companies and the New York Stock
Iixchange, because of its ability 1o recognize spoken words
from any speech. Some nawwral langnage systems claim to be
otally vser independent and are also capuble of recognizing
speech in several dillerent languages.

However, the problems of speech recogaition at a cen-
tralized wireline node in o network supportng video deliv-

ery or cable television delivery have not been addressed by &:

such prior art. For the pumposes of the disaussion herein, a
centralized wireline node refers 1o o network node providing
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video or cable television delivery to nltiple vsers using a
wireline physical ransport between those users st the node.

FIG. 1 depicts a typical network as found in a cable
television and/or video delivery network employing a
Hybrid Fiber-Coaxial (HEC) wining scheme as disclosed in
the prior art.

Each user site contains a Set Top Box, such as ST'13 180,
coupling to the petwork through a coaxial cable 172, which
interfaces 170 to a collective coaxial cable 160 which
couples to a Node 126. The interface 176 may include
bi-directional signal amplification and possibly further
include the filtering and/or frequency shifting of these
signals.

The Node 126 is hievarchically coupled 128 to a Headend
104, which in most cable television networks serves as the
source of felevision progranundng and other signaling. The
signals are sent through the Node 126 and couplings 169-
170-172 to provide the STB 180 and others, with the
television signaling. In certain large towns and cities, there
may be a further hierarclical layer incloding 2 Metropolitan
Headend 10 coupled 106 to Headend 104, These higher
layers of the network use fiber optics for the physical
transport of couplings 102, 106 and 108, as well as for 122,
126 and 128.

The couplings between STB 180 and Node 126 support
bi-directional commuication. The couplings between ST1
180, Node 126 and Headend 104 may also support bi-
directional communication. Such bi-directional communi-
cation allows the ST 180 to receive multiple television
channels. ‘L'his bi-directional communication allows STB
180 10 signal at least limited information to the Node 126
and/or the Headend 164, Such information in either case
may support management of Pay-per-View and other ser-
vices,

User site accounting mformation usually resides ot the
highest level of the network, which tends W be either the
Headend 164 or Metropolitan Headend 10.

In cable systems, several downstream data channels that
send channel and synchronization infonmation are often
trapsmitted in a previously reserved band of frequencies.
‘They are typically assigned for re-broadeasting FM channels

~over cable in the United States. Currently, most cable

systems reserve some of the 88 o 108 Mz FM spectrum
for set-top data transmission. The wnused portion of that
spectrun are left for barker channels or for additional video
channels. The Open Cable Standard requires that the 70 to
130 Mz band be available for what's called Out-of-Band
or (OOR) or Downstream transmission.

Most current cable systems use the popular HFC archi-
tecture so that the downstream video signals, digital or
analog, are sent from the Headend to hubs or nodes via
fiberoptic cable. At the receiving side of the node, the optical
signal from the fiber gets converied to an electrical signal
containing all of the analog, digital video R¥ carriers and
progranvservice information. This signal, in turn, is ampli-
fied and distributed via coaxial cable w0 the approprate
subsceibers connected to the node.

A major design objective for cxisting cable television
set-top boxes was cflicient downstream information deliv-
ery, i.e. fram cable plant to subscriber. Provision for
apstream data transnission, Le. from subscriber to cable
planl. is much more restrictive, supporting only limited
bandwidth, As new classes of interactive services become
available, eflicient use of upstream transmission bandwidih
erows i importance, For example, i it is necessary 1o pass
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information from the subscriber to the cable headend (also
known as the headend), sutticient upstream bandwidth must
be muade uvailable.

One of the most popular digital set-top boxes, the General
Instruments (now Motorola) DCT-2000, is a useful example.
When this box was first deployed, upstream transmissions
were restricted to user pay-per-view requests, and other
simple, infrequent transimissions. As a consequence, the
transmission format used for upstream transmissions was
not required (o be very efficient, and in fact, is not,

In this set-top box. the trapsmission hardware is capable

of selecting twenty different 256K bps channels, each of

which uses QPSK transmission coding. While the hardware
is capablc of frequency-hopping to avoid channels which arc
subject to interference, the scheme used is fairly static, with
typical deployments only using two active upstream com-
munications channels, This leads 1o an aggregate bandwidth
of only 512K tips per chister of set-top boxes converging in
the network to & node, in cable television terms. The cable
node typically supports between 500 and 2000 subscribers.
Upstream signals in the 5 to 40 Mz band from each
subscriber connected to the node are collected, combined,
and then sent to the Headend via either the same fiber used
for the downstream video carriers, ot o separate fiber.
turthermore, the ftransmission confrol protocol used,
referred to as Aloha, is one where an individual set-top box
immediately transmits any pending request to the headend,
without regard to whether or not the transmission channel is
already in wse. This transmission is repeated at regular
intervals until the box receives an acknowledgement com-
mand (rom the headend, indicating successful receipt ol the
transmnas
This transmission control protocol is quite inefficient due
fo the number of cellisions which ensue, eg. simultaneous
transiissions from different set-top boxes which interfere
with one another, forcing all of the transmitters to repeat
their transmissions again, This Jeads to typical channel
utilization on the order of just 30%. As a consequence, the
total bandwidth available for upstream fransmission per

nede is only about 30% of 512K bps=~137K bps, on 4

average.
Downstream control data transmission typically ocours in
a separate frequency band from the upstream channels.
Typically, HFC networks employ an optical fiber from a
cemral office, or Heademxd, W a neighborhood node. The (iber
has forward and reverse tronsmission capability, which can
alternatively be accommodated on scparate fibers. Wave-
length Division Multiplexing {W{DM) can be used to imple-
ment both on a single fiber. At the node, coaxial cable

connects the users through a shared frequency division S

multiplexing (FDM) scheme with coptention resolution pro-
tocols used to manage upstream data flows.

Such communication schemes having hoth forward and
backward paths, and which may or may not involve a user,

are referred (o as Joops herein. An example of a loop is the 53

communication between Headend 104 and Node 126. Com-
munication schemes baving both forward and backward
paths to multiple users are referred to as locai loops. An
example of 4 focal loop is the communication between Node
126 and user site STBs 180, 182 and 184. Note that a doop
may he constitited out of optical fiber or out of coaxial
cable.

Hybrid-Fiber-Copper (1H*Cop) networks work in nwich
the sape manner, but substilite copper wire(s), often in
twisted pairs, for coaxial cable. In such networks a local loop
may further be constituted awt of optical fiber, coaxial cable
or twisted pairs,
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Another alternative Jocal loop configuration is conumonly
known as Switched Digital Video. It is a form of HFC
coupling the {iber through o node lo each user site with o
distinet point-to-point coaxial cable. The node interfaces the
user site coaxial cables with the optical fiber through a
switch. The switch typically contains a network nmanage-
ment unit which magapes the switch, connecting the band-
width service provider with multiple homes, today often in
the range of five to 40 homes per switch.

The Synchronous Optical NETwork (SONET) scheme is
also applied in the creation of high-speed networks for
homes and businesses. This and similar communication
schemes may be employed to deliver video streams to user
sites,

FIG. 2 depicts a typical residential broadband network
usinig local Joop wiring of the network, as disclosed in the
prior art.

As in FIG, 1, each user site contains a Set Top Box. such
as STB 180, coupled to the network through a coaxial cable
172 which interfaces 170 to a collective coaxial cable 160
which is coupled to Node 126. Interface 176 may include
bi-directional signal amplification, and possibly further
include the filtering and/or frequency shifting of these
signals.

As in FIG. 1, the couplings between STB 186 and Node
126 support bi-directional communication allowing the STB
180 to receive multiple television channels and allowing
STB 180 1o signal at least limited information to the Node
126, which may well inchude management of Pay-per-View
and other services. The couplings between STB 186, Node
126 and Headend 1084 may also support bi-directional com-
munication allowing the STB 180 to receive multiple tele-
vision channels and allowing STB 180 to signal at least
limited information to the Headend 104, which may well
include management of Pay-per-View and other services.

FIG. 2 shows a loop coupling Headend 104 through
coupling 130 to Node 120 through coupling 132 (o Node 124
through coupling 134 to Node 126 which in turm couples 136
to Headend 104 forming the loop.

‘The hierarchical coupling of Node 126 with Headend 104
is carried out along distinet paths through this loop. Com-
municaticn from Headend 104 to Nede 126 follows a path
130-132-134. Cogununication from Node 126 10 Headend
104 follows the path 136. The specific wiring schemes are
dominated by the choice of physical transport, communica-
tion profocols and network Jevel management. The descrip-
tion just given for FIG. 2 is provided as a simplified
discussion of the basics of how high speed residential
broadband networks incorporate loops and local foops sup-
porting network level hierarchies,

There has been extensive research into the mechanics of
speech recognition. The progress has been sullicient to allow
speech trading by stock brokers using their desk top com-
puters.

While these innovations have been substantial, they do
not resolve several central questions of great importance to
cable television, video delivery systems, and commerce.
There is 10 present system providing speech recognition to

¢ a collection of users over a cable television network, There

is ne present system providing user identification hased
upon that speech recogrdtion over a network that supports
cable television andior video delivery. There is no present
system suflicient for real-time auctions und contracting to be
conducted aver a cable television and/or video delivery
network, based on user identification through speech recog-
nition.
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SUMMARY OF THE INVENTION

An embodiment of the invention provides speech recog-
nition services (o a collection of users over a network that
supparts cable television and/or video delivery. Lser iden-
tification based upon speech recognition s provided over a
cable television and/or video delivery network. User iden-
tified speech contracting is provided over a cable television
and/or video delivery network having suflicient bandwidih
for real-time auctions and contracting,.

‘T'he invention comprises a multi-user control system Jor
audio visual devices that incorpor’xtc‘ a speech recogpition
system that is centrally located in or near a wireline node,
and which pay include a Cable Television (CATV) Head-
end. The speech recognition system may also be centrally
Jocated in or near a server farm a web-site hosting facility,
or a network gateway.

In these embodiments of the invention, spoken commands
from a cable subscriber are recognized and then acted upon
to control the delivery of entertainment and information
services, such as Video On Demand, Pay Per View, Channel

control, on-line shopping, #nd the Iaternet. This system is

unique in that the speech conunand which originates at the
user site, often the home of the subscriber, is sent upstream
via the return path {olten five to 40 MHz) in the cable system
to a central speech recognition and identification engine. The
speech recognition and identificavion engine described
herein is capable of processing thousands of speech com-
mands simultaneously and offering a low latency entertain-
ment, mformation, and shopping experience to the user or
subscriber.

The system is capable of overlaying text on the subscrib-
er's TV screen immediately after a word is tecognized by the
system as a verification of correct or incorrect recognition,
therehy providing instant visual feedback and opportunity
for acceptance or correction of speech messages.

The system can recognize and process speech so that the
key words of spoken commands are recognized and dis-
played. This may be applied in navigation mode. in search
context, or in other contlexts and modes.

The system responds to a command with a visual indica-
tien of the spoken request. This visual feedback indicates
recognition of key words may and be in the fonn of written
text or jcons.

The system may mask delays in upstresm transmission or
speech recognition. Upon depressing an optional talk button
on the remote, a digital address may be appended to the
beginning of the digital speech packets to be processed. The
address tells the system not only the user site, but it also
provides a mechanisimz for the system to begin generating
masking screens or icons. Data are sent to the central
location when the buton on the microphone is depressed,
alerting the system as to the user site and a potential input.
This fonction allows the system 0 penemfe an icon or
overlay to respond to the subscriber quickly. This function
also supports site specific dictionaries, as well as daa
references to be loaded for speech recogpition or user
recognition.

Al lesst two operations are performed «t a server-center
locnted at a central focation: upstream recognition of "peech
commands and performing specch command protocal(s)

Low Jatency visual prompis are provided 1o support fast
and accorate speech navigation. Thus, when a command is
spoken and recognized the system reluens the key word and
aptiomaily generates a list of visval prompis that guides the
subscriber throvgh the next pavigation step. By using
prompts, the system incorporaies optimum recogaition of

]
k=)

¥
o

%
o

oy
<

W

4

ot
=

Pl

60

6
the prompt words thus increasing the recogpition accuracy
and, at the same Ume, ncreasing safisfaction for user
parlicipation.

In this context of the invention, adaptive speech recog-
nition is based on optimized word recognition by creating a
subset of probable matches based on knowing what is in an
entertainment database or the words on a Web puge. This
supports learning the user’s habitual speecly patterns.

Secure speech transactions provide 8 method of speech

¢ based contracting across a multimedia distribution system,

Speech based contracting as used herein, refers to a process
of generating and/or executing a contract, in which at least
one step of that process 1s based upon the invculion recejv-
ing, recognizing, and witnessing an identified user’s specch,

Speech based contracting includes, but is not lmmed lo,
the following: a first identified wuser making an offer; a
second identified user accepting an offer, which may or may
not be acoustically presented; as well as the second identi-
fied user specitying acceptance particulars, such as payment
arrangements and the number of units.

Speech based contacting also includes, but is not limited
to, acknowledping receipt of goods or services of a tangible,
and/or intangible nature, possibly involving real property,
personal property and/or intellectual property, exercising
options of the contract, as well as terminating a pre-existing
contract. The acknowledgement of receipt may include, but
is not Jimited to, a declaration of the condition of goads upon
receipt or upon subsequent testing, which may include an
estimate of damage.

Speech based contracting may also include at least one of
the following: the second identified user making a counter-
offer to the first identified user based upon the offer; and the
first identified user responding to the counter offer. The
response may include accepiing the counter-offer, or making
a second counter-offer to the second identified user.

Specch based contracting may also include the second
identified user inviting offers. The invitation may or may not
specify the first identified user and/or performance con-
straints such as time of delivery andfor the duration of the
terms and/or optional terms which may be exercised afler
the contract has been accepted.

Speech based contracting may also include an identified
user exercising one or more optional terms of o pre-existing
contract. The exercise of the optional terms may forther
spect{y one or more wnounts, dehvu) tmes, ranges of lime
and/or place during/fover which a service may be performed
or commadity delivered in accordance with the optional
terms of the pre-existing contract.

‘The offer may originate at the offeror-user site, possibly
invelving speech, when it is sent 1o the central location and
recogaized al the central Jocation, recorded, distributed, and
presented to potential offeree user sites. The offer may be
sent to the central Jocation o be recorded and distributed to
potential vfterce user sites. The oflerce may signal aceep-
tance of the offer verbally at the offeree user site where the
offeree is recognized. The system transmits the verbal accep-
tance to the central lacation, where it is recognized, recorded
and then transmilted to the offeror.

Using the user site address acvelerates speaker identifi-
cation, increases reliability, enhances security and reduces
latency in identifying a speaker. Using the vser site address
and user specific speech data references further accelerates
speaker identification, increas ability, enhances
rity, and reduces lutency i identifying a speaker.

The invention supporls outomatic generation of serial-
multiplexed video output streams, without adiditiona] video
boards or multiplexers. The centrally located speech recog-
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nition system employs extremely fast, eflicient arrays of
microprocessors, many of which may possess a frame bufller
m Jocully wccessible memory. Buch microprocessor trans-
Jates the frame buffer inte an MPEG stream. Several MPEG
streams are merged within a single microprocessor to form
a plti-media stream for distribution to subscribers.

BRIEF DESCRIPTION OF THE DRAWINGS

F1G. 1 depicts a typical network hierarchy as found in a
cable television or video delivery network employing a
{lybrid Fiber-Coaxial (HFC) wiring scheme as disclosed in
the prior art;

FIG. 2 depicts a typical residential broadband network

using Jocal loop wiring of the network as disclosed i the

prior art;

FIG. 3 depicls a remote contro] unit 1006 coupled 1002 to
set-top apparatus 1100, communicaling via a wo-stage
wireline communications system coptaining a wireline
physical transport 1200 through a distributor node 1300, and
through a high speed physical transport 1400, possessing
various delivery points 1510 and entry points 1512-1518 to
a tightly coupled server farm 3000, with one or more
gateways 3100, and one or more tightly coupled server
arrays 3200, in accordance the invention;

FIG. 4 depicts a coupled server array 3200 of FIG. 3;

FI1G. 5 depicts a gateway 3100 of FIG. 3;

FIG. 6 depicts the tightly coupled server farm 3000 of
FIG. 3 implemented in a two-dimensional plex comuuni-
cation network with N=4 plex nodes in each of two orthogo-
nal directions of the node array;

F1G, 7 depicts a gateway 3100 of FIG. 3 implemented in
4 (wo-dimensional plex communication network with N=4
plex nodes in each of two orthogonal directions of the node
anay;

FIG. 8 depicts a coupled server array 3200 of FIG. 3
implemented in a two-dimensional plex communication
network with N=4 plex nodes in each of two orthogonal
directions of the node array:

FIG. 9 depicts a simplified block diagram using an array

of processors as shown as 3200 in FIG. 3;

F1G. 16 depicts a flowehart of a method using a back
channel from a multiplicity of user sites containing a mul-
tiplicity of identified speech channels presented 10 a speech
processing system at a wireline node in a network suppost-
ing cable television delivery in accordance with the inven-
o

FIG. 11A depicts a detail flowchart of operation 2012 of
FIG. 18 further pantitioning of the received back channel;

I1G. 111 depicts a detail flowchart of operation 2022 of

FIG. 10 further processing the multiplicity of the received
identified speech chanuels;

FIG. 11C depicts a detail flowchart of operaton 2032 of
F1G. 19 further responding (o the identified speech content;

FIG. 12 depicts a detail Howchart of operation 2660 of <

FIG. 10 further performing the method using the back
channe! from multiple user sites;

FI1G. 13A depicts a dewail flowchart of operation 2112 of
FIG. 11C funther responding to the identified speech content;

FIG. 1333 depicts a detail flowchart of operation 2412 of 4

G, 11C further responding to the speech content;

FI1G. 14 depicis a detail flowehart of operation 2112 of
FIG. HC further responding Lo the identified speech contemt
{rom the associated user site;

F1G. 15A depicts ¢
FIG. 1C Jurther respo
{rom the associated user site;

2 10 the identified speech content

ail flowehart of operation 2112 of 5
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FIG. 151 depicts a detail flowchart of operation 2252 of
FIG. 15A idemifying the vser;

F1G. 16 depicls a detail flowchart of opertion 2112 of
FI1G. 11C further responding to the identified speech content
from the associated vser site;

FIG. 17A depicts the speech content response 2350
including current response menv 2352 and cumulative user
site response 2354 in accordance with the invention;

F1G. 178 depicts a detail flowcehart of operation 2112 of
FIG, 14C further responding to the identified speech content
from the associated user site;

F1G, 18A depicts a detail Hlowchart of operation 2112 of
FIG. 11C further responding fo the identified speech content
from the associated user site;

IF1G. 1813 depicts a detail fowchart of operation 2092 of
FIG. 118 Jurther processing the multiplicity of the received
speech channels;

FIG. 19A depicts a simplified block diagram of a hand
held remote 1000, containing microphone 1060 and keypad
1020 supporting user input which is organized and pro-
cessed by embedded controller 1056 for communication by
wireless interface 1040 coupled 1002 to set-top apparatus
1100, as shown in FIG. 3;

FIG. 19B depicts a simplified block diagram of set-top
apparatus 1100 as shown in FIG. 3 showing coupling 1002
and first wireline physical transport 1200 further comprised
of downlink coupling 1202 and uplink coupling 1204;

F1G. 19C further depicts set-top apparatus 1100 as shown
in FIG. 193 containing a set-top appliance 1124 coupled
1002 with hand held remote 1000 and coupled 1112 with
set-top box 1120 possessing downlink coupling 1202 and
uplink coupling 1204;

FIG. 191 further depicts sct-top apparatus 1100 as shown
in FIG. 198 containing a set-top appliance 1120 coupled
1002 with hand held remote 1000 and possessing downlink
coupling 1202 and uplink coupling 1204 as well as provid-
mg processed downlink coupling 1114 to sct-top box 1110
and receiving initial uplink coupling 1112 from set-top box
110;

FIG. 20A depicts a simplified block diagram of set-top
appliance 1120 as shown in FIG. 19C supporting coupling
1002 with hand held remote 1006 and coupling 1112 with
set-top box 1116;

F1G. 208 depicts a simplified block diagram of set-top

5 appliance 1120 as shown in FIG. 19D supporting coupling

1002 with hand held remote 1006 and couplings 1112 and
1114 with set-top hox 1116;

FIG. 26C depicts a block diagram further depicting acces-
sibly coupled 1162 memory 1160 as shown in FIGS. 20A
and 20B;

FIG. 21 depicts a remote control unit 1688-180 coupled
1682-188 10 set-top apparatus 1£00-180, communicating via
a two-stage wireline communications system containing a
wireline physical transport 1206 through an avpmented
distributor node 1310 interfacing to a wireline communica-
tions toop including an augmented Headend 1410 further
supporting a communications Joop including angmented
metropolitan Headend 1414, in accordance with the inven-
tion;

FIG. 22 depicts o remote control mnit 1000-180 coupled
1002-180 10 set-top apparatus 1100-180, communicating via
a two-stage wireline conununications system contaming a
wireline physical transport 1200 through a distributor node
126 interfucing to o wireline copmmunications loop including
an augmented Headend 1414 fwrther supporting o conunu-
nications loop including augmented metropolitan Headend
1410, in accordance with the invention:
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PF1G. 23 depicts a detail block diagram of an avgmented
distributor node 13140, coupled to wireline physical transport
1200 and coupled o the wireline conununications loop of
3G, 21

[1G. 24 depicts an altemative detail block diagram of un
augmented distributor node 1310, coupled to wireline physi-
cal transport 1206 and coupled to the wireline commuaica-
tions loop of FIG. 21;

FIG. 25 depicts a generic block diagram of a prior art
teadend 104 as shown in FIG. 3,

FIG. 26 depicts an augmented Headend 1418 of FIG. 21
or an augmented Headend 1414 of FIG. 22 or an aupmented
metropolitan Headend 1410 of FIGS. 21 or 22, in accor-
dance with the invention;

PIG. 27 depicts an alternative angmented Headend 1410
of FIG. 21 or an alternative augmented Headend 1414 of
F1G. 22 or an allernative augmented metropolilan Headend
1410 of FIGS. 21 or 22, in accordance with the invention,

FI1G. 28A depicts a block diagram of a speech engine 1330
as shown in FIG. 23;

FIG. 2813 depicts a block diagram of a speech engine 1330
as shown in F1G. 24;

FIG. 29 depicts a more delailed block diagram of a speech
engine 1330 as shown in FIG. 28A;

HIG. 30 depicts an alternative detailed block diagram of
a speech engine 1330 as shown in FIG. 28A;

FIG. 31 depicts a second alternative detailed block dia-
gram of a speech engine 1330 as shown in FIG. 28A;

TI1G. 32A depicts a block diagram of modulator engine

1356 of FIGS, 23 and 24, and modulator engine 1450 of ;

FIGS. 26 and 27,

FIG. 328 depicts a block diagram of a local ascillator as
is known in the art for use as a Jocal oscillator depicted in
FIGS. 33 and 34 as LO1 1760, 1O 1860, LO2 1770 or LO2
18706,

FIG. 33 depicts a detail block diagram of frequency
conversion cirenitry 1710 of FIG. 324,

F1G. 34 depicts an alternative detail block diagram of
frequency conversion cireuitry 1710 of FIG. 32A; and

FIG. 35 depicts a detailed diagram of speech engine 1330
as shown in FIG. 23 or speech engine 1438 as shown in FIG.
27 containing two plex communications grids with dual,
redundant gateways.

DETAILED DESCRIPTION OF THE
INVENTION

P1G. 3 depicts a remote control unit 1004 coupled 1002 to
set-top apparatus 1169, Set-top apparatus 1310 compmni-

cates via a two-stage wirelipe communications system con-

taining a wireline physical transport 1200 to a distributor
node 1300, Set-top apparatus 1100 communicates through
distributor node 1366 acrass a high-speed physical transport
1486 to a tightly coupled server farm 3000, posscssing
various delivery points 1510 and entry points 1512-1518.
Tiglitly coupled server farm 3008 contains one or more
pateways 3100, and one or more tightly coupled server
arrays 3206.

As used herein, a server farm refers to a collection of at
least two server components conumunicatively coupled
one anather. The server components may or may not ol be
dircetly communicatively coupled to cach other. A server
component refers to at least a gateway, server array, server
computer, database engine, or disk farm.

As used herein, gateway refers 10 at least one of the
following: A gateway may perform prolocol conversion
between different fypes of networks or applications; gate-
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ways may support complete conversion of one protacol 1o
another, or support one protocol from within another pro-
locoly o galeway may perfornt conversion between (wo
messaging or mail protocols; a gateway may act as a
go-between for two networks with similar protocols, pro-
viding an entry/exit point for one network in the other
network. Such gateways include proxy servers; a gateway
way switch speech and dala between a terrestrial newwork
and an orbiting satellite communications systeny; and a
gateway may perform metwork Jayer switching tasks
between at least two networks, coordinating the delivery of
information, nsually in the form of messages, packels or data
sireants to varous destinations in the netwaorks.

As used herein, a server array refers to a nulti-dimen-
sional lattice or array of server computers, each with an
associated multi-dimensional array address, and a commu-
nication grid supporting conununication belween server
computers based upon the mult-dimensional array
addresses of the souree and destination scrver computers. A
tightly coupled server array is a server array possessing a
very low latency conununication grid.

The invention may include a remote control unit 1066
fitted with a microphone. Remole control unit 1000 may be
fitted with such features as a special noise canceling micro-
phone and/or a push-to-talk button.

The microplione in the remote relays the subseriber’s
speech conumands to the central speech recognition engine.
The push-to-talk button may begin the process of speech
recognition by informing the system that the subscriber is
about to speak and also to provide immediate address
nformation. Address infonmnation idenlifies the user site at
which the speaking occurs.

The invention may also include an array of microphones
that are operated in conjunction with o remote control 1006
that is coupled to the set top box 1108, The microphone array
may further provide an echo-canceling capabilify in receiv-
ing speech signals within the arca of usage.

Note that there may be more than one remote control unit
1600 with one or more microphones, each remote conirol
unit under the control of a distinet, identified user. Such
situations are particularly useful in game playing settings,
where different users may wish to make commands to the
game simulation like “anm the photon torpedoes”, etc.

A given residence may include more than one set-top box
1100, each of which has « distinet uddress in the geiwork
delivering video content and/or cable television. Eacl con-
stitutes a distinet user stie and may he parameterized dif-
ferently. By way of example, 2 first set-lop bex iy a
recreation area for children may allow identified users. who
are children, to select programming on oply cerlain chan-
nels. Whereas a second set-top box in a private area of
adults, such as a parental bedroom, may be parameterized so
that child identifier users have no privileges.

Speech commands from the subscriber may be prepro-
cessed. The analog signals picked up from the microphone
are converted to digital signals where they undergo addi-
tional processing before bejng transmitted (o the speech
recognition and identification engine located in the cable
Headend or other centralized Jocation. Such speech prepro-
cessing may include encryption, compression, or conversion
to an alternative form of speech represemtation.

The preprocessing function may also take place in the
remote contro] LO00 itsell before being transmitted o the
sel-top box 11040. or set-top apphiunce 1100, Coupling 1662
may use a wireline or wireless paysical transport, Coupling
1602 may use o wireless transport. including, but not imited
1o, at feast one of the infm-red, microwave. or radio fre-
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quency spectium, as well as ultrasonic signaling. Coupling
1002 may support bi-directional communication between
remote confral 1000 and set-top box or appliance 1100, The
communication may be predominantly or strictly from
remote control 1000 {o set-top box or appliance 1100,

The speech signal from the remote 1000 may be a
digitally modulated RF signal whose properties may comply
with Part 15 of the FCC rules. Alternatively, the set-top box
11090, or set-top appliance 1169, receives the speech sigoal
from the remote 1600 and performs the preprocessing fune-
tion mentioned above.

The set-top box 1100, or set-top appliance 1108 may also
be uscd to transmit speech and subscriber address data to the
centralized location or Headend for speech recognition and
identification. The Radio Frequency (RIF) signal from the
remote 1000 is received by the set-top appliance 1100 and
then remodulated for upstream transmission 1200 on the § 1o
40 MHz, cable return path, If a commercial set-top box 1106
is wsed to tansmit the upstream specch data, then the
upstream channel allocation and transmission protocol are
controlled by the bhi-directional communication system
which is resident in the set-1op box.

In certain embodiments, a commercial set-top box 1100
may not be used to transmit the digitized speech data

upstream. The set-top appliance 1100 is then responsible for 2

receiving the upstream channel allocation and synchroniza-
tion information. The data receiver in the set-top appliance
1100 can be tuned to any one of several downstream data
channels 1o receive channel and synchronization informa-
tion.

The set-lop appliance 1100 is also capuble of receiving
and decoding data in the downstream path. This function is
reguired to orpanize and synchronize the transmission of
upstream data which may inciude user feedback. Down-
streant data can contain upstream chanuel allocation infor-
mation and speech verification overlay information coded as
fext.

The set-top box 1100 may be used for both upstream and
downstream communication for the described speech com-
mand function. The function of the set-top appliance 1160
may be to receive the RF signal from the remoie control and
then digitize and compress the speech signal and prepare it
for upstream transmission.

New RF protocel standards, such as Blue Looth, allow the
remwole control's RF signal (o transmit the speech signal
directly to the set-top box where again, the preprocessing
can cither be done i the romote control 1008 or exceuted
from firmware within the set-top box 1100. Note that infra-
red signaling may be emploved to transmit the speech signal
to the set-top box.

Sef-top boxes $100 that employ the DOCSIS 1ype cable
modems such as Open Cable set-top boxes or the so called
Heavy Set-top boxes from such companies as Scientific
Atlanta and General Instruments are capable of sending and
receiving speech data using eflicient daw transmission pro-
tocols. The DOCSIS protocol also incorporates error detec-
tion and correction capabilities as well as other transmission
enhancements such as pre-equalization for more eflicient
and error free {ransmission.

FIG. 4 depicts a coupled server array 3200 of FIG. 3.

F1G. 5 depiots a gateway 3108 of FIG. 3.

The system vses the subscriber’s address information as a
mechapisim by which the centrally located AgileTVis
Speech Processor can [eteh o purticular subsceriber’s parum-
eter file. The parameter file contains speech training pamm-
eter data, speech identification parameters and user profiles
for each user at that address. This flle can alse centain
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parental control information in a residential setting and other
specifics for that particular address, such as language pref-
erences or movie preferences or even internet preferences.

The Addressed Subscriber Parameter File (ASPF) pives
the system an extremely high probability of speech recog-
nition and vser identification. Such addressing supports
secure transactions such as banking becanse the speech
recognition and identification system has 1o only identify a
few parameter files for any one physical address, resulting in
a very high probability of recognizing a specific speaker’s
speech.

Financial transaction security, e.g. speech banking and
e-conunerce, can be realized with this system and, with the
addition of speech encryption processing in the Speech
Preprocessor, even higher Jevels of security can be attained.
This directly supports a method of contracting, based upon
an offer presented to the user by the system, and a recog-
nizable acceptance of the offer by the identified user. The
method of contracting may further include storing the offer
and acceptance as a recording mechanism for the confract.

‘The speech sipnal transmitted from a subscriber’s set-top
box, or set-top appliance, 1100 is received 1510 by the five
to 40 MHz data receiving equipment within gateway 3100 in
the central focation. As used herein, a central location may
include a node, Hendend, or metropolitan Headend for a
residential broadband network.

When the digitized speech signal comes from a commer-
cial set-top box, such as a General Tnstruments or a Scientific
Atlanta set-top, then the return path receiving equipment in
the central location may be specific 1o that type of box.
Therefore, the data coming from this equipmen(, which
contain other upstream traffic, may be parsed in such a way
that only the speech commands and address information
from the subscriber are input to the speech recoguition
engine in the central location.

When the digitized speech signal sent upsfream comes
from another set-top appliance, the upstream data receiver in
the central location may be a separate unit that receives only
speech command signals from set-top appliances at the user
sites. Using the set-top appliance as the upstream transmitter
allows the use of custom upstream protocofs such as PM,
AM, PSK, or spread spectrum digital transmission. Digital
transntission techniques such as QPSK oy QAM can also be
empioyed.

Upon receiving the digilized and preprocessed speech
signal from the subscriber’s set-top box or set-1op appliance,
the received upstream signal may be in the form of a data
stream conlaining speech and address information. The data
stream containing speech and address informaton may be
Etherner compatible. Because the AgileTVIM Voice Process-
ing Unit (AVPL) is a high speed speech processing unit
capable of processing the data from several nodes, the digital
speech signals from each of these nodes may be combined
in the AVPU input multipiexer. The combining of digital
speech signals may result in o smaller number of high speed
digital streams.

Upsiream signals such as 1510 are received at the gate-
way 3100, Speech and data signals may be received from
comunercial returny puth dala receivers, Speech und data
signals are also received and decoded by custom return path
receivers using at least one of the following protocol
options: M ar AM  moduiation/demodulation, TIDMA,
TOMA, I'SK, PSK, or QPSK digital madulation/demadu-
Jation, Spread Spectrumn modulation/demodulation, Tele-
phony, cellular retarn, or Wireless.

The AVPU Engioe may not be an application service, in
and of itselll The system may provide new end user appli-
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cations. The AVPU Lngine may provide speech recognition
and control services for existing applications, such as Inter-
active Progrum Guides, Video On Demand (VOD) services
or access 1o the Infemet or World Wide Web.

Near network system initialization time, applications such
as Video On Demand or Interactive Program Guides, (hat
request service access with the speech recognition services
may be required first to register with the AVPU system. At
least one standard program interface may then be used to
enable each application to specify its complete menn hier-
archy. The Invention may use exactly one standard program
interface to enable applications to specily their complete
menu hierarchy.

A list stroctare specifies cach application’s menu hicrar-
chy. This list structure may be 2 tree. It comains labels for
each menu, along with the text of each button on each menu
screen, information the system needs W provide speech
navigation services independently through the menu hierar-
chy on behalf of the application. This menu hicrarchy
represents the static portion of the application’s data.

1ir addition to the static menv strocture, it may also be the

responsibility of the application to inform the system of

dynamic content, for example the names of movies in a
Video On Demand system or of program names and times in
an interactive program guide. Each time a user enters a menu
context in which dynamic content appears, the application
may infoom the speech system of this context by passing a
handle associated with the Jist of names 1hat comprise the
dynamic conteat. The speech system may combine the static
menu content with the augmented dynamic content (sce
Similarity Searching below), to fornn a complete granuiar.
Also, application-independent keywords, such as HELP,
may be combined with the static memu content and aug-
mented dynamic content to form the complete grammar.
This construct may then be passed to the speech systen 1o
maximize recoguition accuracy.

Given that dynamic content, by definition varies, appli-
cations may be required to inform the system whenever the
content changes. In an interactive TV guide application, for
example, the application repisters a new set of dynamic
content every one-half bour. For a VO system, this regis-
tration may be performed whenever the database of offered
maovies changes.

Once regisiration has been completed, and the system is
being used, recognition of « spoken request may couse 4
signal to be sent back (o the application. This signal informs
the applicatian to performt the requested action, and/or o
update the contents of the screen as a sesult of the user’s
request. In this manuer, the application can use the system’s
speech recognition services with minimal madifications o
the application’s code, while retaining the same graphical
look and feel to which users have became accustomed.

In the subscriber’s premises, a speech-enabled remote
control may be employed, e.p. containing a microphone, as
well as traditional universal remote conirol functionality.
The remote control may further contain a Push-To-Talk
(PTT) button. Conventional remote contro] fonctions are
wansmitted via infra-red (1R). The speech output may be
wirelessly transmitted (o a set lop pod, madule, or appliance
Jocated at the set-lop box. The wireless woansmission from
the remote contral may employ an clectromagnetic physical
transport layer or ultrasonic physical wransport layer. The
electromagnetic physical transport layer may use a radio
frequeney carrier or an infra-red carmier.

When the PTT button is pushed by the user, the remote
coniro} sends a T active command 1o the set fop appli-
ance: The appliance may then inform the set-lop box 1o place
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an icon on the screen, or otherwise indicate to the user that
the system is listening to them. Next, as the user speaks o
the microphone, he speech is digitized, compressed, and
transmitted to the set top appliance.

The set top appliance may perform any or all of the
following: encrypt the speech sample to provide security;
add subscriber address information; add a messape length
code; add error control coding to the assembled information.
The error control coding may include a Cyclical Redun-
dancy Code {(CRC), enabling data wansmission errors to be
detected,

In homes with set-top boxes having the necessary fea-
tures, the set top appliance may transmit speech information
to the sct-top box, which then transmits it to the central
location as a series of packets,

Altematively, the set top appliance may directly transmit
the speech stream lo the central location itsell. This may
continue natil the set top appliance receives a PTT Release
from the remote, indicating end of speech. This information
is also transmitted to the central location, signaling end of
spoken request, '

Hach individual consumer’s interface, i.e. set-top box or
set-lop appliance, may have a unique address. The address
of the individual consumer’s interface may be determined
during the manufacturing process. As speech packels are
transmitted upstream, this address jnformmation may be
appended to the speech packets. The address information
enables rapid detenmination of the user site from which the
speech sample is received. The address information may
precede the speech packets. The address information
improves the efliciency of at leasi some ol the central
location processing stages.

Assignment of an input buffer address to the speech
sample may be based upon the user site address. This input
buffer collects incoming speech packets nntil the final packet
of a spoken request has been received. Recognition of the
final speech packet receipt may be encoded in that speech
packet. Final speech packet receipt recognition may include
a delay in speech of greater than a predetermined amount of
time. The speech delay amount may be one or more of at
least the foliowing: a globally defined constant, a user site
defined constant, an identified user defined copstant, or an
application-defined constant for an application serviced by
the specch recognition system. The final speech packet may
be generated based upon the refease of the PTT button in the
remote control unit. The {inal speech packet may be gener-
ated at the remote control wnit, set top pod, sct top appliance,
set top box, node, Headend or metropelitan Headend, or by
the serviced application. The final speech packet may be
generated by the serviced applicalion based upos a1
schedule, e.g. a fixed period in which participants may
respond, a privilege scheme, and/or other application related
scheme.

On-the-fly Cyclical Redupdancy Code (CRCY error
checking generation may be used. Bach ime a packet is read
in, CRC in the processor registers may be computed as each
byte is read, then the partial CRC is stored with ihe stored
packet. The CRC may be stored at the end of the packel. a1
the heginning of the packet or in specilically designated
lecations within the packet. When the next packet arrives,
the partial CRC is read from where it was stored, and the
new packet data may be appended to the end of the previous
packet, overwriting the temporary CRC. This continues wntil
a complete speech sample has been received. This approuch
to CRC calculation cuts memaory accesses in hall compared
o first storing the string, then making a second pass o
generate the CRC.
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Once o complete spoken request has been received, the
speech input processor may use the sample’s source address
identifying a user site (o tagel the speech data to a specilic
speech processing processor. This direct correspondence
between the source address and a specific speech processor
allows speech processors to cache user-specific parameters
for the user sites they serve. The mapping of source
addresses to speech processor reduces the bandwidth nec-
essary lo move user site-specific data to each speech pro-
cessor, In other embodiments of the invention, a translation
lable may be used to allow speech to processor assignments
to be changed dynamically in the event of a hardware or
ather failure, e.g. capacity overload, while retaining the
efficiency advantages of direetly mapping the speech chan-
nel to the processor.

‘To process a speech sample by the speech processor mto
speech conlent, the speech processor must first contain i its
focal memory a copy of the grammar definition associated
with the user site. A grammar is a structure often containing
the words which are most likely to be spoken, the order in
which these words may appear, and the meaning of various
sequences of words. This structure may be a hardware
configuration, software program, data structure, or a com-
bination of two or more of these.

Belore transferring, the new speech sample 10 a speech
processor, the grammar associated with the speech sample is
trapsferred to the target speech processor. The granunar
transfer may use a simple Teast Recently Used (LRU)
queue. If the speech processor contains enough empty space
i its memory, then the indicated gravamar is transferred
directly (o the emply memory from mass storage. Mass
storage may include, but is not limited 1o, a disk, disk farm,
or Redundam Array of Independent Disks (RAID), a high
bandwidth disk farm. If not, then the least-recently-used

grammar entry may be discarded, and the new grammar :

information loaded into the vacated memory.

The next step in processing the speech samiple ensures
that the current parameters associated with this user site are
already cached in the specific speech processor’s RAM. If
these parameters are not present, then the least-recently-used
parameter cache entry may be evicted from the cache.

To do this, the oldest cache entry on this speech processor
is first examined (o see if it has been modified. 1f 1 has, the
cache enlry is stored 10 mass storage, and the cache glot is
then declared vacant. Next, the user site speech parameters
associaled with the new speech sample are loaded into the
vacated cache hlock. During the refatively long access times
needed to load a new set of user site parameters from mass
slorage (and optionally to write the old parameters to the

disk. etc.), the current speech smuple may be held in the 3

input buffer in a waiting stule.

After the pew houschold speech parameters are loaded
o the targeted speech processor, the speech sample is
moved into the work queue for the speech processor, This
minimizes speech processor delay for processing other
speech requests during disk accesses. Instead, the speech
processor may process other speech samples associated with
user siles whose parameters are already in the cache.

Once the speech parameters associaled with o speech
sample arc available o the speech processor, the speech
sample may be assigned to the speceh processor by placing
a description of the speech sample into the target speech
processor’s work queue. As speech samples are processed,
they muy be removed from the {ront of the work queue by
the speech processor.

Lventually, the speech processor reaches the current input
sample. The speech sample is transferred 1nto the speech
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processor’s local memory, and the staws of Uns speech
sample changed to Next. This transfer may occur in parallel
with the processing of the prior speech sample, ensuring that
speech processor uiilization is maximized.

Once this transfer is complete, and the speech processor
completes processing of the prior sample, the status of this
speech sample changes to Current, and the speech recopni-
tion engine begins processing this sample.

Successful processing of a speech sample requires that
both the proper grammar and the proper user site parameter
mformation be simultaneously accessible by the speech
PIOCESSOL.

The possibility exists in which a recently-loaded grammar
or speech parameter file is crased prior 1o its use, in the
pracess of loading the gramimar or speech parameters for the
current speech sample. 1o eliminate this condition, the total
number of speech samples sitting in the wailing and working
queves of a speech processor preferably should not exceed
the number of cache entrics in the speech processor, .

The first step in recognizing the current speech sample
may determine which individual person pronounced the
curvent spoken request. The Speaker ldentification software
modufe running on the targeted speech processor compares
the spoken characteristics of this speech sample with the
characteristics of the speakers who have been previously
identified in this user site.

In many spoken requests, the incoming speech sample
matches the characteristics of a previously identified
speaker. When this oceurs, the speech sample is passed on
to the next phase, speech recognition.

If the speech sample is not identified with an existing
speaker, then a new user routine is invoked, enabling a new
usger to be associated with this houschald. This routine
records the new individual’s speech parameters into this user
site’s speech parameters, so that the new speaker may be
identified during subsequent spoken requests. Optionally,
the system may ofler the user sitc manager the oppartunity
to erase or modify the new speaker parameters.

The inputs to the speech recopnition software module
may include a speech sample, an individual user’s speech
parameters, and the grammar to be recognized. The speech
engine deternines the most likely spoken request based on
statistical analysis, and may return a (ext string correspond-
ing to the spoken request. This maiching process is proba-
bilistic: along with the retumed text siring, the speech engine
may also return a confidence measure, or percentage of
match likelihood. The retumed text string and confidence
measure enables diflerent applications to respond differently
based on the caleulated confidence jn the recognition result.

For recognition results having o low cost o the nser, such
as a request to display listings for a particular movie, Jower
confidence criteria may be applied. For recognition results
with a high cost (o the user, such as a request to purchase a
movie, higher confidence thresholds axay be required. Fur-
thermore, purchase verification may be reguested.

When recognition accuracy is particularly low, thie speech
recognition engine may determine partial matches to more
than one possible phrase, returning the text of several
possible matches. This process epables an application or
user to select from several altemative recognition resuits.

In cases where o transaction resulis in a charge to the nser,
the system may record the speech sample representing the
purchase request onto mass storage. This speech sample
recording Is performed o provide verificolion that o pur-
chase request was made, should a user dispute their intent to
purchase. This further supports speech-based methods of
contracting. Note that the recording may be compressed in




Case 2:16-cv-06516-JS Document1 Filed 12/19/16 Page 92 of 99

US 7,047,196 B2

17

either a standard or non-standard manner, which may further
inchude encryption technology.

Due to (he stalistical nature ol speech recognition, spoken
requests  are occasionally mis-recognized.  Recognition
errors have been a primary hindrance to firther exploftation
of speech recogmtion systems. This system provides a
mechanism by which the user receives rapid visual feedback
regarding the recognition process. Soon after the speech
recognition engine has returned a result, visual text corre-
spouding to the recognized spoken request is displayed on
the display, e.g. television, screen.

This rapid visual feedback may be accomplished by
transmitting the recognized text string back to the set-top
box. Software cxceuting within the sct-top box displays the

text information in a special window on top or overlaying of |

the existing application display. In cases where limitations in
the set-top box preven! the window from appearing on (op
of existing content, software executing within the set-top
hox may select an alternative feedback display, for example,
a different channel containing a background field, and dis-
plays the overlay information on top of this background.

In cases where the recognition accwacy is particularly
poor, and the speech engine retums several possible recog-
nition results, this overlay display capability may be used to
help refine the vser’s query. By displaying the text of the
possible recognition results, the user can easily select from
the returned List,

If none of the recognized text strings match the user’s
spoken request, the user may elect to start apain. owever,
more comuonly, one of the displayed strings match, or be
likely to readily lead o the user’s speech request with
appropriate modification. When this is the case, the user can
readily select from the displayed alternatives, enabling
improved productivity in low-recoguition sifuations.

One key feature which can be used with applications such
as Pay-Per-View and Video-On-Demand, is similarity
searching. When the system is scanning for dynamic con-
fent, i.e, movie titles and actor names, a similarity search
feature may be available, This enables searches for names
which are only partially matched, or which resemble the
recognized phrase, withou! requiring precise specification of
the exact litle or name. The technigque wsed to deliver
similarity searching is to augment the dynamic content lst
specified by the application. Words similar in meaning,

content, or spelling v words in the conteni Jist may be a4

aulomatically added to the dynamic content list whenever
the application informs the system of a content update. This
cnables the yecognition grammar 1o be extended 1o support
a broader array of matches without requiring, bandwidth-
intensive text searches cach time a vser's speech request has
been received. Links between similar and target words may
he maintained in the internal representation of the grammar,
thereby providing direct access 1o target names. This farther
enhances system performance.

Note that as used herein, similarity databases may be
constructed from o least one or more of the following
database architectres: relationai, SQL, knowledge-based,
inferential knowledge bases cluding Homn clause apd
extended Hom clause Tact buses, fuzzy versions of the
above, as well as neural networks and combinations of these
technigues. Also, manual additions may be made at (he
AgileTVT™ cenlral office.

‘The entire system may provide Tault tolerance for robust
performance. For individual components, such us
processors and associaled memory, the systen may
maticaily recognize most component [ailures. ond disable
faulty processors,
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i addition, many system installations may require mul-
tiple Apile’I'VIM Voice Pracessing Unit (AVPU) boxes 3000
1o meet the performunce needs of the subscriber base. To
ensure maxinium operating time, even the total failure of an
AVPU engine may not be catastrophic. The remaining
AVPU engines continue to service the incoming speech
traftic ata reduced performance level. This failover is carried
out by a negotiation protoco) between the AYPU boxes.

In addition to these internal diagnostics functions, the
systerm may also communicate continuously with a network
operations center, enabling rapid identification of system
errors, as well as rapid service dispatch to correct any
problems.

A speech command preprocessor may perform the fune-
tion of speech filtering, digitizing, data compression, encod-
ing pauses in speech, and address insertion. Preprocessing
speech commands at user sites results in a lower upsiream
data rate. This processing can be located in the remote 1600,
the Set-top appliance 1100, or the set top box.

A Speech Packet Processor may be centrally located in or
near a wireline node specifically to capture and prepare the
upstream speech packets that are to be fed to the Speech
Recognition Engine,

A speech processor system may be centrally located in or
near a wireline node, which may include a Cable Television
(CATV) central iocation. The speech recopnition system
may be centrally located in or near a server farm. The speech
recognition system may be centrally located in or near a
web-site hosting location. The speech recognition system
may be centrally focated in or near a gateway.

The speech recognition engine processes speech packets
1o create speech content and formulate the response to the
speech content for cach of the user sites.

The system also performs address decoding for routing
and latency reduction. 1t also performs the function of
decoding the pauses between words ar sounds originally
encaded on the preprocessor at the user site.

A method is provided for a very high level of security
based on the ability of being able to precisely recognize a
parent’s speech or a child’s speech based on a limited subset
of choices. The ability to recognize an individual speaker
with a very high probability of identifying the specific
speaker is based on knowing the address of the vser site.

A large capacity, centrally Jocated, natwal speech recog-
nilion engine can readily idenlfy a specific speaker Irom
among @ small set of choices, allowing a parent to voice print
and thercfore control the type, or amount or timing of
content a child may request. A child may be able to learn PIN
numbers but cannot readily fool the voice print. Speaker
recogaition is particularly appealing in this parental control
application, and can be applied with very high accuracy, due
to the limited number of speakers per user site. Parents may
control the specific viewing times, total time, or content that
a child can watch television through this system and its use.

The operational discussion pust presented regarding FIGS.
3-5 is applicable to the relevant operational system embodi-
ments based upon any and all of the FIGS. 194 10 24, as well
as, FIGS. 26 to 31,

A parallel processor system supporting this sort ol system
is disclosed in U.S. Patent Application Ser. No. 60/210,440,
entitled “System and Method of a Multi-diniensional Plex
Communication Network™, which describes plex processor
networks and which Is incorporated herein by reference.

A plex comununications network has M orthogenal direc-
tons that support communications between an M dimen-
sional lattice that may include N'M plex-nodes, where M is
al least twe and N is at least four. Fach plex-node pencil in
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a first orthogonal direction contains at least four plex-nodes
and each plex-node pencil in a second arthogonal direction
conlains sl leasl (wo plex-nodes. Boch of the plex-nodes
contains a multiplicity of ports.

A plex-node pencil refers to a 1-dimensional collection of
plex-nodes differing from each other in only one dimen-
sional component, i.¢. the orthoponal direction of the pencil.
By way of example, a nodal pencil in the first orthogonal
direction of a two-dimensional array contains the plex-nodes
differing in only the first dimensional component. A nodal
pencil in the second oriogonal direction of a two-dimen-
sional array contains the plex-nodes differing in only the
second dimensional component.

The plex communications network is comprised of a
communication grid interconnecting the plex-nodes, The
communications grid may include N'(M~1) communication
pencils, for each of the M directions. Each of the commu-
nication pencils in each orthogenal direction is coupled with
a corrcsponding plex-node pencil containing a multiplicity
of plex-nodes coupling every pairing of plex-nodes of the
corresponding plex-node pencil directly.

Communication between two plex-nodes of a nodal pencil
conpled with the corresponding communication pencil com-
prises waversal of the physical transport layer(s) of the
communication pencil,

Such plex conumunications networks support direct com-
munication between any two plex-nodes belonging to the
same communication peacil. This supports communication
between any two plex-nodes in at most M hops between
plex-ncdes.

FIG. 6 depicts a tighty coupled server farm 3060 of FIG.
3 implemented in a two-dimensional plex communication
network with N=4 plex-nedes in each of two orthagonal
directions of the plex-node array.

Consider the plex-node pencil in the first orthogonal
direction containing Plex-node 0,0, Plex-node 1,0, Plex-
node 2,0 and Plex-pode 3,0. The communication pencil 400
in the first orthogonal direction couples to the plex-nodes of
this plex-node pencil. Plex-node 0,0 is coupled 402 to

communication pencil 4100. Plex-node 1,0 is coupled 404 to -

communication pencil 460. Plex-node 2,0 is coupled 406 10
communication pencil 400. Plex-node 3,0 is coupled 408 1o
commumnication pencil 480.

Consider the plex-node pencil in the first orthogonal
direction containing Plex-node 0,1, Plex-node 1,1, Plex-
node 2,1 and Plex-node 3,1. The communication pencil 410
in the first orthogonat directiolr couples to the plex-nodes of
this plex-node pencil. Plex-pode 0,1 is coupled 412 to
communication penci} 410, Plex-node 1,1 is conpled 414 to
communication pencil 410. Plex-node 2,1 is coupled 416 o
communication pencil 410. Plex-node 3,1 is coupled 418 to
communication pencil 419,

Consider the plex-node pencil in the first orthogonal
direction containing Plex-node 0,2, Plex-nede 1,2, Plex-
node 2,2 and Plex-node 3,2. The conununication pencil 420
in the first orthogonal direction couples to the plex-nodes of
this plex-node pencil. Plex-node 0,2 is coupled 422 to
conununication pencil 420. Plex-node 1,2 is coupled 424 10
conununication pencil 428, Plex-node 2,2 is coupled 426 10
conununication pencil 420. Plex-tiode 3,2 is caupled 428 to
communication pencil 420,

Consider the plex-node pencil in the first orthogonal
direction containing Plex-node 0,3, Plex-node 1,3, Plex-
nade 2.3 and Plex-node 3.3, The communicution pencil 430

i the first orthogenal direction couples to the plex-nodes of ¢

this plex-node pencil, Plex-node 0.3 is coupled 432 10
commuiication penct) 436, Plex-node 1,3 is coupled 434 to
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communication pencil 430. Plex-node 2,3 is coupled 436 (o
conununication pencil 434, Plex-node 3,3 is coupled 438 to
communication pencil 430.

Three of these ports on each plex-node are devoted
providing a direct interconnect to the other plex-nodes of its
row through a collection of comununication paths forming
the conununication pencil i the second orthogonal direc-
tion. These plex-nodes belong o the same row as the
plex-nodes of the plex-node penceil in the second orthogonal
direction.

A plex-node may have at least one additional port. At least
one of the additional ports may be counected to an external
network. Further, at least one of the additional ports may be
conneeted fo an external mass storage system. In other
embodiments of the invention, at least one of the additional
ports may be connected to an external database system.

A plex-node may conlain at Jeast one instruction proces-
sor. As used herein, an instruction processor includes but is
not limited to instruction sct processors, inference engines
and analog processors. An lnstruction set processor refers to
instruction processors changing state directly based upon an
instruction, and which change an internal state by executing
the instruction. The instruction may include, but is not
Himited to, direct or native ipstructions and interpreted
instructions. An inference engine changes state when pre-
sented an instraction, which may include an assertion, an
assumption, or an inference rule. Inference engines include,
but are not limited 1o, Hom clouse engines such as Prolog
requires, constraint based systems and neural network
engines. As referred to herein, analog processors include,
but are not Jimited to, optical signal processors, CCD’s, and
resonant cavity devices responding to data and/or controls
asserted in the analog domain.

Communication includes, but is not limited to, commu-
nfcation using a digital communications protocol, Commu-
nication also includes a messaging protocol using the digital
communications protocol. Communications also includes a
messaging protocol supporting TCP-IP, supporting the Inter-
net, and/or supporting the World Wide Web.

Communications may also include at least one video
stream protocol using a digital communications protocol.,
Communications may include at least one multi-media
stream protocol using the video stream protocols including
motion JPEG and/or at least one form of MPEG.

The invention may suppert Wavelength Division Mulli-
plex (WDM) through the physical transport of the commu-
nication paths of the communication pencils.

Each plex-node may include a communication processor.
fach plex-node may further include M communications
processors, The ports of each communications processor
may be connected to each one of the pencils supporting
pencil communications processing.

FI1G. 7 depicts a gateway 3166 of FIG, 3 implemented in
a fwo-dimensional plex communication network with N—4
plex-nodes in each of two orthogonal directions of the
plex-node array.

In FIGS. 6 and 7, upsiream signals 1510 may be received
at the Plex-node 0,0, performing fonctions similar in nature
to processor node 3118 of FIGS. 3, 4 and 8. Plex-node 0,)
may couple 3142 1o RAID 3130 subsystem, providing
high-speed access to a high capacity disk farm. Various
signals 1512 to 1518 may be generated by various plex-
nades. Note that because of the uniformity of the commu-
nication structure, there is greal flexibility in choosing which
plex-node generates which communication signals.

FIG. 7 also shows coupling 3002 to a speech recognition
server ayray 3200,
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FIG. 8 depicis a coupled server artay 3200 of FIG. 3
implemented in a two-dimensional plex comnmmnication
nelwork with N=4 plex-nodes in each of two orthogonal
directions of the plex-node array.

Each plex-node of FIG. 8 may include a plex communi-
cations network supporting a twao or more dimensional array
of internal plex-nodes, each including at least one instruc-
tion processor.

FIG. 9 depicts a snuplified block (fi:‘ogmm using an array
of processars as showiy as 3206 by FIG. 3

Considderan sy of plt,x nndc:n whm esieh ples-node
uw; miHtiple-prodessor 1 cled CPUE: Each CPU may
psens Hiree ar more lngh xpu,ti serial protoeol channels
3, o hiph speed intereonnect bid B, 4 low spedd
iilerconnect bus PO and a local memory aceess bus R Hach
CPU may hiclude gt least fwiy Hirdc
may bean instruction Processon
integrmed cireuit, The infejrated

fach CT may be an
cireuit may he @

BCM12500 manufactured by Broadeon Corperation of

Trvine, Calif,

CPU1 and CPU2 are locally coupled vin at least one ol the
interconnect buses. Fach CPU possesses logally scogssible
memory via an R bus. Each CPU may further sceess locally
accessible memory via its own R bus. The R hus aceessed
memory may include DDR SDRAM (Double Dats Rate
Synchronous DRAM).

Three sérial pioticol channels for hie first CPU of eichi
CPLU patr are dedicaled ty communicotion within cach row

of CPU paies. Thive serisd profocol cliwinels for the seeond

CPU of each CPY pUir are dedicated 16 communication
vithin vacl colimin of CPU pairs,

Assume each CPU contains at least two processors.
Assume each processor is operating at K billior integer
operafions/second and L billion: floating point operations/
secomd, Asyumc the high speed serial channels support a
pigabit/second bidirectional transler rates. The DDR
DRAMSs support M gigabyte/second accexs yites, Thiy $ys-
tem provides 64*K billion integer operatitns, 64%L. billion
floating point operations, 128 gigabits/second interConnett
communication bandwidih throughout the arfdy through the
high speed serial chaunels, as well as 64*M gigabyles/
second local memory access. By decoupling the tasks run-
ning on each processor, making them independent and
concursen), this
Multiple<histruction Muihp!c Dataputh computing (MIMD)
providing essentinlly Jineor speed up with the increase in
THTCRESONS for Hp !n 04 Processors.

Such architectures can support each processor generating
a frame in a Jocal frame buffer and rendering it into a motion
video stream, which is merged into a nwitiplexed video
content streams suitable for a variety of multi-media appli-

cations. This apparatus meets or exceeds the requirements of

a number of teraflop-class computing applications, which

today have no cust effective solution. Note that the proces- s

sors may each be dual instruction processors housad in a
single package.
ach of these amays will process over 1K speakers
concurrently and {It info a sipgle rack mounl enclosure,
Standard 72 inch, tall racks could then hold 4 such speech
cngines, also known herein as an AVPU, supporting up (o
140,000 subscribers. Lach server conmtains at least dual,
redundant, hot-swappable power supplies, and redundant,
hot-swappable disks with autematic recovery Jor failed disk
drives. The hot-swappable power supplies way further be
half-
the server engine.

yitem archifecture achieves the dreany of

zed, each supporting the power requirements of haif
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Real-time, extensive diagnostics and contimyous connec-
tivity to @ 24 hours per day, seven days per week (24x7)
Network Operations Center insuring imely failure detection
and service dispatch. In systems witl more than one speech
eagine, the scrver automatically handles catastrophic fail-
ures gracefully. Even if an entire specch engine fails, the
remaining ones pick up the workload,

FIG. 10 depicts a flowchart of a method that uses a back
channel eontaining & multiplicity. of idemilied speech chan-
nels for speech recognition atwwirdine nodes in a network
snppnrmm video oy cable welevision detivery iy aceordance
ity fhe inventon. The buck chiannel 8 frow srmuliiplieity
of yser sites qd is. pmx(:mcd t-a speech proeessing system
at the wireling nodis 1y 1he Serwork, Th Speeely Processing
systern. performs: the aperations-of the method,

Cipuration 2000 stads thie opomtions of Alils Newehar,
Arrow 2002 directs the How ol execution from operation
2000 to opération 2004, Operation 2004 perfonms réceiviig.
the back channel fo create o meecived back chmel Arrow,
2000 diveats exedulion from operatiols 2004 -1y ope

2008, -Gperntion 2008 fenminates the operations of this

Howchart.

Arrow 2010 directs the flow of execution {rom sturting
aperation 2000 1o operation 2012, Operation 2012 performs
purlitiosung the seceived back channel into a multiplicity of
recgived identified speeclt. clianngls, Arow 2014 Gireets
execution fom upnr‘ﬂiﬂn’EOIZ Lo gpieiaiton 2008, Operation
2008 terminates the operations of this flowchan,
the Hewv-of dxceution front stucting
ation 2022, Operation 2022 performs
mk the multiphicity 6f the recgived idinitifed gpeéch
channels to create a multiplicity of identified speech content.
Arrow 2024 directs execution from operation 2022 to opera-
tion 2008. Operation 2008 terminates the operations of this
flowchart,

Arrow 2030 directs the flow of execution from starting
operation 2010 operation 2032, Operation 2032 performs

responding 1o the identified speech content to create an

dentified specch content resposnse, for each of the multi-
plicity of thesdentified speech contents. Arrow 2034 directs
sxeition front uperation 2032 to operation 2008. Gperation
2008 ierininates the operations of this Bowchart.

Portions of the flowchart of FIG. 10 related to operations
2022 and 2032 may operate a speech processing syslem
coupled 10 s wirgline gbde v setwark. The wirehine node
provides multiple received identified speedhi channels to the
speecli procossing system. The recebvad iemitied spuech
channels are based upon a received back channel at the
wireline node from nmltiple user sites conpled to the net-
work. The network supporsts video delivery to the user sites
and/or cable 1elevision delivery to the user sites.

The speech processing system may inchide at least one
computer. Operations 2022 and 2032 may be implemented
as progrom steps of @ propram system operating at feast part
of the computers included in the speech processing systen,
Implementations of these operations as program steps may
reside in memory accessibly coupled 10 at lTeast one com-
puter in the speech processing system.

Note that operations 2602 and 2012 may be implememc‘d
in hardware and/or implemented as program steps used in
operating computers focated at the wireline node. Such
computers may or may pol be part of the speech processing
sysien,

Al least one. and possibly ulll of the idemied
chamnels may have an assaciated user siie.

FIG. 1A depicts a detail flowehart of operation 2012 of
i, 10 Rarther poastitioning the received back channel

speech
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Arrow 2070 divects the flow of execution from siarting
operation 2012 to operation 2672, Operation 2872 perlorms
parliioning the received back channel into s multiplicity of
received identified speech channels from the associated user
site, Arrow 2074 directs execution from operation 2072 10
operation 2076. Operation 2076 terminates the operations of
ihis flowchart.

FIG. 11B depicts a detail flowchart of operation 2022 of
FIG. 10 further processing the multiplicity of the received
identified speech channels.

Arrow 2090 directs the Hlow of execution from starting
operation 2022 to operation 2092, Operation 2092 perfornis
processing the multiplicity of the received identified speech
channels from the associated user site to create multiple
identified specch contents. Arrow 2094 directs execution
from operation 2092 to operation 2096. Operation 2096
{erminates the operations of this Bowchart.

FIG. 11C depicts a detail flowchart of operation 2032 of
FIG. 10 further responding to the identificd speech content.

Arrow 2110 directs the flow of execution from starting
operation 2032 to operation 2112, Operation 2112 performs
responding to the identified speech content from the asso-
ciated user site to create the identified speech content
response for the associated user site. Arrow 2114 directs
execution from operation 2112 to operation 2116. Operation
2116 terminates the operations of this flowchart.

FIG. 12 depicts a detail flowchart of operation 2000 of
FIG. 10 further performing the method using the back
channe] from multiple user sites.

Arrow 2120 directs the flow of execution from starting
operation 20600 to operation 2122. Operation 2122 performs
determining the associuted user site from the received iden-
tified speech channel. Arrow 2124 directs execution from
operation 2122 10 operation 2126. Operation 2126 fermi-
nates the operations of this fowchart,

Arrow 2130 directs the flow of execution from starting
operation 2000 to operation 2132. Operation 2132 performs
determining the associated user site from the identified
speech content. Arrow 2134 directs execution from opera-

tion 2132 to operation 2126, Operation 2126 terminates the -

operations of this flowchart.

Arrow 2140 directs the flow of execution from starting
operation 2000 to operation 2142. Operation 2142 performs
determining the associated user site from the identified

speech content and a speaker identification library. Amrow 43

2144 directs execution from operation 2142 to operation
2126, Operation 2126 terminates the operations of this
flowchart,

Arrow 2150 directs the flow of execulion from starting

operation 2000 to operation 2152, Operation 2152 performs &

determining the associated user site from the identified
speech content and a speech recognition library. Arrow 2154
directs execntion from aperation 2152 to operation 2126,
Operation 2126 terminates the operations of this flowchart.

Arrow 2160 directs the flow of execution from starting 5s

operation 2009 to operation 2162. Operation 2162 performs
determining the associated user site from an identification
within the speech channel. Arrow 2164 directs execution
from operation 2162 1o operation 2126. Operaton 2126
terminales the operations of this Qowchart.

Note that the determination of the associated user site may
be pravided by an identification within the speech channel.
By way of example, a technician may be recopnizable at
many user sites, and may identify the user site as Room 432
or 10 Main Street iz the process of activities at that user site.

The invention can include at least ane of the operations
2120, 2432, 2142, 2152 and 2162,
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[IG. 13A depicts a detail flowchart of operation 2112 of
PIG. NIC further responding to identified speech contents,

Arrow 2176 directs the fow of execution from starling
operation 2112 1o operation 2172. Operation 2172 performs
processing the identified speech content response to create
the identified user site response. Arrow 2174 directs execu-
tiop from operation 2172 to operation 2176, Operation 2176
performs sending the identified user site response to the
identified user site. Arrow 2178 directs execution from
operation 2176 to operation 2180. Operation 2180 tenmi-
nates the operations of this flowchart.

FIG. 138 depicts a detail Howchart of operation 2112 of
FIG. 11C further responding to the identified speech content.

Arrow 2190 directs the flow of exccution from starting
operation 2112 to operation 2192. Operation 2192 performs
assessing the speech content response identified as to the
user site {0 creale a financial consequence identified as to the
user site. Arrow 2194 direcis execution from operation 2192
to operation 2196, Operation 2196 performs billing the vser
site based upon the financial consequence. Amow 2198
directs execution from operation 2196 1o operation 2209,
Operation 2200 terminates the operations of this flowchart.

FI1G. 14 depicts a detail flowchart of operation 2112 of
FIG. 11C further responding to the identified speech content
from the associated user site.

Arrow 22140 directs the flow of execution from starting
operation 2112 to operation 2212, Operation 2212 performs
assessing the speech response ¢ create n financial conse-
quence identified as to the user site. Arrow 2214 directs
execution from operation 2212 to operation 2216, Operation
2216 performs displaying (he financial consequence 1o cre-
ate a displayed financial consequence at the user site. Arrow
2218 dircets exceuntion from operation 2216 to operation
2226. Operation 2220 performs confirming the displayed
financial consequence from the wser site to create a financial
commitment. Arrow 2222 directs execution from operation
2220 10 operation 2224, Operation 2224 performs billing the
user site based upon the financial commitment. Arrow 2226
directs execution from operation 2224 to operation 2228.
Operation 2228 terminates the operations of this flowcharl.

FIG. 15A depicts a detail flowchart of operation 2112 of
FIG. 11C further responding to the identified speech content
from the associated user sife.

Asrow 2250 directs the flow of execution from starting
operation 2112 1o operation 2252, Operation 2252 performs
identifying & user based upon the speech content identified
with the user site to crcate an ideptified user. Arrow 2254
directs execution from operation 2252 to operation 2256,
Qperation 2256 terminates the operations of this flowchart.

F1G. 1513 depicts a detail flowchart of operation 2252 of
FIG. 15A further identifying the user.

Arrow 2270 directs the flow of execution from starting
operation 2282 to operation 2272, Operation 2272 performs
fetching a user profile list based upon the user site and the
user profile Iist containing at Jeast one user profile. Arow
2274 directs execution from operation 2272 to operation
2276. Operation 2276 performs identifying the user based
upon the speech content and based upon the user profile list
to create an identified user. Arrow 2278 directs execulion
from operation 2276 to operation 2280. Operation 2280
terminates the aperations of this flowchart.

F1G. 16 depiets a detail flowchart of operation 2112 of
FIG. 11C further responding to the identified speech content
from the associated user site.

Arrow 2290 directs the flow of execution from starting
operation 2112 1o operation 2292, Operation 2292 perfonms
assessing the speech response based upon the identified vser

q
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lo create a financial consequence tor the identificd vser.
Arrow 2294 directs execution [rom operation 2292 to opera-
tion 2296. Operation 2296 performs displuying the financial
cansequence 1o create a displaved financial consequence at
the user site, Arrow 2298 directs execution from operation
2296 to operation 2300, Operation 2300 performs confirm-
ing the displayed financial consequence from the user site
based upon the identified user to create a financial commit-
ment. Arrow 2302 directs execution from operation 2300 10
operation 2304. Operation 2304 performs billing the iden-
tified wser based upon the financial commitment. Amrow
2306 directs execution from operation 2304 1o operation
2308, Operation 2308 terminates the operations of this
flowchart.

FIG, 17A depicts the speech contenl response 2350,
including the current response menu 2352 and the cumula-
tive user site response 2354, in accordance with the inven-
tion.

The speech content response may include a current

response menu and a cunulative user site response identified -

as to the user site for at feast one of the user sites.

FIG. 17B depicts a detail lowchart of operation 2112 of
FIG. 11C further responding to the identified speech content
from the associated vser site,

Arrow 2330 directs the flow of execution from starting
operation 2142 to operation 2332, Operation 2332 perlorms
responding to the speech contents based upon the current
response menu and based upon the comulative user site

response o creafe @ new cumulative user sile response. .

k=1
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Arrow 2334 directs execution from operation 2332 to opera-

tion 2336. Operation 2336 terminates the operations of this
flowchart.

Arrow 2348 directs the [low of execution from starting
operation 2112 (o operation 2342, Operation 2342 performs
assessing the speech contents based upon the current
response menu and based wpon the cumulative user site
response to create a new cwrrent response menu. Arrow 2344
directs execution from operation 2342 to operation 2336,
Operationr 2336 terminates the operations of this flowchart.

At least one of operations 2332 or 2342 may be per-
formed.

FI1G. 18A depicts a detail fawchart of operation 2112 of
G, 11C further responding to the identified speech content
from the assaciated user site.

Arrow 2370 directs the Hlow of execution from starting
operation 2112 to operation 2372. Operation 2372 performs
responding to the speech content, identified as to the user
site, based upon & natwral langunge, 1o create a speech

content response of the speech content identified as to user -

site. Arrow 2374 directs execution from operation 2372 to
operation 2376. Operation 2376 terminates the operations of
this flowehart,

FIG. 181 depicts a detail flowchart of operation 2092 of
FIG. 11B further processing the multiplicity of the received
speech channels.

Arrow 2390 directs the flow of execution from starting
operation 2092 to operation 2392. Operation 2392 performs
processing the recejved speech channels from the user site
based upon a natural language for the user site to create the
speech content identified as to the user site. Arrow 2394
directs execution [rom operation 2392 1o operation 2396
Operation 2396 erminates the operations of this flowchary,

FIG. 194 depicts a simplified block diagram of a hand
held remote 1086, containing micraphone 1066 and keypad
1026 supporting user input organized and processed by
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embedded controller 1650 for communication by wireless
interface 1040 coupled 1002 to set-top apparatus 1100, as
shown in FIGL 3.

FIG. 19B depicts o simplified block diagram of set-top
apparatus 1100 as shown in F1G. 3 showing coupling 1002
and first wirelipe physical transport 1200 comprised of
downlink coupling 1202 and uplink coupling 1204,

Note that microphone 1066 may include more than one
audio-sensor and/or a microphone amay of two ar more
microplione units.

F1G. 19C further depicts set-tap apparatus 1100 as shown
in FIG. 1913 containing a set-top appliance 1120 coupled
1602 with hand held remote 1006, Set-top appliance 1120 is
coupled 1112 with set-top box 1110 possessing downlink
conpling 1262 and uplink coupling 1204.

FI1G. 19D further depicts set-top apparatus 1100 as shown
m G, 1913 containing a set-top appliance 1120 coupled
1002 with hand held remote 1000 and possessing downlink
coupling 1202 and vplink coupling 1204. Set-top appliance
1120 provides processed downlink coupling 1114 to sct-top
box 1110 and receives initial uplink coupling 1112 from
set-top box 1110.

Regarding FIG. 19A-19D, the following observations
may be made.

The invention supports wni-directional communication
via coupling 1002, supporting communicative transfer from
the remote 1608 via coupling 1002 to sct-top apparatus
1106.

The invention supports bi-directional communicalion via
coupling 1002. Note that noise-canceling microphones 1060
may use bi-directional communication on coupling 1002.
Noise cancellation may be performed within set-top appa-
ratus 11090, by at least one of the set-top box 11106 and set-top
appliance 1120.

Wireless interface 1040 interacts with coupling 1002,
Coupling 1962 may use a wireless transport, including, but
not limited to, at least one of infra-red, microwave or radio
frequency spectrum regions, as well as ultrasonic signaling.
Embedded controller 1050 controls 1042 wireless interface
1040. Bmbedded controller 1150 communicates via 1042
with wireless mterface 1044 to direct conununjcation across
coupling 1002,

FIG. 20A depicts a simiplified block diagram of set-top

_ appliance 1120 as shown in FIG. 19C supporiing coupling

1662 with hand held remote 1000 and c¢oupling 1112 with
set-top box 1110,

Computer 1156 15 coupled 1132 to remote interface 1130
and also coupled 1142 to set-lop box interface 11490, Com-
pitter $150 expeutes a program systom inchuding progyam
steps resding 1o sccessibly coupled 1162 memory 11606,

The program system: executed by computer 1150 includes
program steps maintaining hand held remote 16008 copumu-
nication through remote interface 1130 and maintaining
set~top box 1126 conmmunication through set-top box inter-
face 1140.

Remote interface 1130 couples 1002 with hand held
remote 1000 (not shown in FIG. 20A).

Remote mterface 1130 incorporates the necessary device
or devices to provide communications using the embodi-
ment's physical transport layer.

Set-top box interface 1140 couples 1112 with set-lop box
1120, as shown in FIG. 19C. Coupling 1112 may use a
wireline or wireless physical transpart. Coupling 1112 may
use a wireless transport, including, but not jimited to, at leasl
one of the infra-red. microwave or radio frequency spec-
trum, as well as ultrasonic signaling. Set-top box interfoce
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1140 incorporates the necessary device or devices to provide
communications using the embodiment’s physical transport
layer.

FIG. 208 depicts a simplified block diagram of set-top
appliance 1520 as shown in FIG. 191 supporting coupling
1002 with hand held remote 1000 and couplings 1112 and
1114 with set-top box 1110.

Set-top box interface 1140 provides processed downlink
coupling 1114 10 set-top box 1110 and receives initial uplink
coupling 1112 from set-top box 1118 as shown in FIG. 19D

- Set-top box interface 1140 incorporates the necessary device
or devices to provide these communications.

FIG. 20C depicts a block diagram further depicting acces-
sibly coupled 1162 memory {166 as shown in FIGS. 20A
and 200,

Accessibly coupled 1162 memory 1160 may confain
RAM memory 1180 coupled 1182 to computer 1150, Acces-
sibly coupled memory 1168 may include more than one
RAM memory 1180. Distinct RAM memories 1180 may be
distinctly coupled to computer 1150, One or more RAM
memories 1180 may act as 2 cache memory for computer
1150.

Accessibly coupled 1162 memory 1160 may contain
non-volatile memory 1190 coupled 1192 to computer 1156,
Accessibly coupled memory 1160 may include more than
one non-volatile memory 1199. Distinet non-volatile memo-
ries 1190 may be distinctly coupled to computer 1150, A
non-volatile memory may be organized as file management
systen.

Note that the coupling 1182 of RAM memory 1180 may 3¢

be distinel from coupling 1192 of non-volatile memory 1190
with computer 1150. Either RAM memory and/or non-
volatile memory components may be packaged with com-
puter 1150.

FIG. 21 depicts a remote control unit 1600-180 coupled
1002-180 to set-top apparatus 1100-180. Set-top appliance
1100-180 communicates via a one- or two-stage wireline
communications system containing a wireline physical
transport 1200 to an avgmented distributor node 1310. The
communications traverse sugimented distributor node 1310
imerfaced fo a wireline communications Joop including an
augmented Headend 1410. The network may forther support
a comniunications loop including angmented metropolitan
Headend 14140.

As used herein, the adjective sugmented is used to refer

to a node incorporating af least one embodiment of the
invention.

Augmented node 1310 may control and support opti-
mized upstream covnmunication as disclosed in the co-

pending application Ser. No. 09/679,115, entitied “Increased

Bandwidth in Aloha-based Frequency Hopping Transmis-

sion Systems” by Calderone and Foster, both inventors of

this application and commonly assigned to AgileTV, and
incorporated herein by reference.

Auvgmented node 1316 may provide cached content such §3

as popular videos for a VOD service.

Speech processing may be performed in many situations
at augmented node 1316.

Augented Meadend 1410 and augmenled metropolitun
Headend 14310 provide speech processing capabilities. Aug-
mented Headend 1410 may he nsed 1o handle specch pro-
cessing for nodes 120 and 124, Augmented metropolitan
Headend 1410 may be used to handle speech processing for
Headends 100 und 166, Headends 100 and 106, and nodes
120 and 124 are not augmented by this invention.

Altemaively, augmented Headend 1440 may control the
optimized upstream comumunication as disclosed 1 the
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co-pending application  Ser. No. 0%/679,115, enitled
“Increased Bandwidth in Aloha-based Frequency Hopping
Transmission Systems™, Node 1310 may suppont the opli-
mized upstream conumunication: Upstream conununication
from augmented node 1310 and from angmented Headend
1410 may employ the same upsiream communcations pro-
tocol, or different upstream conununications protocol.

Note that metropolilan Headend 1410 may not be
involved in the oplimized upstream copmmunication scheme.

Alternatively.  metropolitan Headend 1410 may  be
involved in the optimized upstream conumunication scheme.
Augmented metropolitan Headend 1410 may forther control
the optimized upstream communicalion as disclosed in the
co-pending application Ser. No. 09/679,115, entitled
“Increased Bandwidth in Aloha-based Frequency Hopping
Transmission Systems”, Augmented Headend 1410 may
support the optimized upstream communication between
node 1310 and set-top apparatus 1100-180. Node 1310 may
then carry out the optimized upstream communication.
Upstream communication from augimented node 1310 and
from avgmented Headend 1410 may employ the same
upstream communications protocol, or different upsiream
communication protocols.

Note that in certain network installations, there may be no
metropolilan Headend, augmented or otherwise, Further, in
certain netwaork installations, there may ouly be cne Head-
end.

FIG. 22 depicts a remote control unit 1000-186 coupled
1002-180 10 set-top apparatus 1100-180, communicating via
a two-stage wireline communications system containing a
wireline physical transport 1200 to a distributor node 126,
Distributor node 126 interlaces to a wireline communica-
tions loop including an ougmented Headend 1414. The
network may further support a communications loop includ-
ing augmented metropolitan Headend 1410, in accordance
with the invention.

Augmented Headend 1414 may controf and support opti-
mized upstream communication as disclosed in the co-
pending application Ser. No, 09/679,115, entitled “Increased
Bandwidth in Aloha-bused Frequency Hopping Transmis-
sion Systems” by Calderone and Foster, both taventors of
this application and commonly assigned to AgileTV, incor-
porated herein by reference.

Augmented Headend 1414 may provide cached content
such as popular videos for a VOD service. Speech process-
ing may be performed in many sitvations at augmented
Headend 1414

Augmented metropolitan Headend 1410 may further pro-
vide speech processing capabilities. Aupmented metropoli-
tn Headend 1410 may be used o handle speech processing
requirements for Headends 100 and 106, which are not
augmented by this invention.

The couplings between STD 1186-180, Node 126 and
Headend 1410 may also support hi-directional communica-
tion allowing the S113 1100-180 to receive multiple televi-
sion chamiels and allowing $TB 1108-180 (o signal at least
limitedd information to augmented Headend 1418, which
may well include management of Pay-per-View and other
servieces.

Alternatively, avgmented metropolitan [leadend 1410
may control the optimized wpstream communication as
disclosed in the co-pending application Ser. No. 09/679,315.
entilfed Increased Bundwidth in Aloha-based Frequency
Hopping Transmission Systems. Augmented Headend 1414
may then support the oplimized upstream copmmunication.
Upstream communication from augmented node 126 and
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from augmenied Tleadend 1410 may employ the same
upsiream communications protocel, or a different upstream
communications prolucol.

Note that metropolitan Headend 1410 may not be
involved in the oprimized upstream communication scheme,

Alternatively, metropolitan Headend 1418 may be
involved in the optimized upstreain communication scheme.
Augmented metropolitan Headend 1410 may farther control
the optimized npstreany communication as disclosed in the
co-pending application  Ser. No. 09/679,115, entitled
Increased Bandwidth in Aloha-based Frequency Hopping
Transmission Systems. Augmented Headend 1410 may sup-
port the oplimized upstream communication between node
126 and sct-top apparatus 1100-180. Node 126 may then
caryy out the optimized upstream communication. Upstream
communication from node 126 and from avgmented Head-
end 1410 may employ the same upsireain coupunuiications
protacol, or different upstream conymunication protocols.

Note that in certain network installations, there may be no

metropofitan Headend, augmented or otherwise. Further, in 2

certain network installations, there may only be one Head-
end.

F1G. 23 depicts a detail block diagram of an augmented
distributor node 1310, coupled to wireline physical transpart

1206 and coupled 1o the wireline communications loop of 2

FIG. 21.

Note that there may be one transport 1200, Transceiver
1320 couples to transport 1200 to provide uplink 1264 and
downlink 1202 communications between STR’s 1100 of
FIG. 21,

Theve may be mulliple transporls 1200 corresponding to
wireline circuits servicing combinations of at least one of the
interfaces 170, 174 and 178, as shown in FIGS. 1, 2, 21 and
22. Transceiver 1326 couples to transport 1208 to provide
uplink 1264 and downlink 1202 communications between
STB's 1100 of FIGS. 21 and 22. Note that trapsceiver 1320
may provide multiple uplinks 1204, Transcciver 1320 may
provide multiple downlinks 1202

Transcetver 1320 may include transmitter 1324 providing
downlink 1202 communications to wireline physical trans-
port 1200. Multiple downlinks 1202 may be provided by
transmilter 1324, Allernatively, muliple downlinks 1202
may be provided by more than one transmitier 1324,

Transceiver 1320 may include receiver 1322 providing
uplink 1264 communications [rom wirelie physical Irans-
port 1200. Maultiple uplinks 1204 may be provided by
receiver 1322, Alternatively, multiple uplinks 1204 may be
provided by more than one receiver 1322,

Wireline physical transport 1200 may further include
separatc uplink physical transport 1204 and downlink physi-
cal transport 1202, Various embodiments of the inveniion
may inclode multiple uplink physical transports 1204, Vari-
ous embodiments of the invention may include multiple
downlinl physical transports 1262, There may be a differ-

ence in the number of uplink physical transperts 1204 and 5

the number of downlink physical transpons 1202.

Note that there may be a difference in the number of
transmitters {324 and the number of receivers (322,

By way of exumple, referring o FIG. 21, one downlink

stream 1202 may be sent o interface §70, and a second o

downlink stream, not shown in FIG. 21 or FIG, 23, may he
sent (o interface 174, One uplink stream 1204 may be
received from interface 174, and a second upliok stream, not
shawn in FIG. 28 or FIG. 23, muy be received from interface
174.

Hereafler, the discussion focuses on a single transmiter
1324 providing as many downlinks 1202 and on a single
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receiver 1322 providing as many uplinks 1204 as required.
‘This is done strictly to simplify the discussion and is not
meant 1o Boply any limitation on the nvention,

Uplink 1204 communication inchudes o back channel,
This back channel includes multiple identified speech chan-
nels from multiple uvser sites (STHs) 1108, as shown in
FIGS. 21 and 22. Receiver 1322 provides 1326 a back
channel 10 speech engine 1330. Speech engine 1330 per-
forms at least the operations of FIG. 16.

Speech engine 1330 further conununicatively interacts
1374 with network interface 1370. Network interface 1376
couples 1372 to other network components, Network cou-
pling 1372 may further include a predominantly input cou-
pling 130606 and a predominantly output coupling 1308.

Network interface 1370 may communicatively interact
1376 with local system management and billing 1380, Local
system management and billing 1380 may include systems
management and billing data relevant 1o the elements of the
overall network managed or controlled through the local
node.

Local systen managenient and billing 1380 may forther
maintain systems management and billing data relevant to
the elements of the overall network managed or controlled
through the {ocal node.

Local system management and billing 1380 may include
a cache of systems management and billing data relevant to
the elements of the overall network managed or controlled
through the local node.

Receiver 1322 provides 1326 a back channel to speech
engine 1330. Speech engine 1330 performs at least the
aperations of FIG. 10. Speech engine 1330 further commu-
nicatively interacts 1374 with network interface 1370.

Speech engine 1330 may communicatively interact 1382
with system management and billing 1386. Speech engine
1330 may send 1382 system manapement and billing 1380
requests for user account information, including, but not
Hmited 1o, credit information, authorization profiles for
channel viewing, credit Iimits, and parental safeguards,
Speech engine 1330 may send 1382 system management
and billing 1380 user passwords, confirmation of commit-
ments, conunands regarding avthorization levels of other
users, such as children within a user’'s household.

Speech engine 1330 may receive 1382 from system
management and billing 1380 credit information, authori-
zation profiles for channel viewing, credit limits and paren-
tal safeguards. Speech engine 1330 may receive 1382 from
system management and billing 1386 confirmation of aceep-
tance of contracts from fnancial engines. Acceptance of
contracts from extemal financial engines may be received in
a number of different ways, including through interactions
with getwork interface 1370 or other external communica-
tons networks 1312,

System management and billing 1380 may further include
interfaces to other external communications networks. Such
circuitry is not the subject of this invention and is not
discussed further herein.

Similarly, the mechanism of contract acceptance between
system management and billing 1380 and financial engines
is not the subject of this invenlion and is not discussed
forther herein.

Specch engine 1330 may reccive 1338 from content
engine 1340 content status information. Content starus infor-
mation may include a list of available services through the
coupled network(s). Content status information may further
include a list of services available within the node.

Content status information may mclude @ fist of content
items cached through the network. Contentt status informa-
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tion may further include o list of content items cached at the
node. Cached content items may include Interactive Pro-
gram Guide (IPG) listings for some period of time. Cached
content items may include one or more video sequences
provided trough Video On Demand (VOD) or Pay-Per-
View services.

Content engine 1340 communicatively interacts 1378
with network interface 1370, Content engine 1340 may
provide at least one Jacally generated multi-media stream
1342 to Multiplexor engine 1360 as well as at least one
multi-media stream 1344 received 1378 through network
interface 1370, Content engine 1346 may modify multi-
media stream 1344 received 1378 from network interface
1370 through network input 1306. Content engine 1340 may
stimulate 1378 network interface 1370, allering network
output 1308 from network interface 1370.

Content engine 134¢ may have more than one registered
application server each presenting static menu content and
dynamic content, A speech processor within speech engine
1330 may be presented a gramumar based upon the static and
dynamic content af multiple registered application servers.
The merped services may be presented to the users as
specialized, multi-application service menus provided by the
speech engine 1330 to the users.

Speech engine 1330 muy generate one or more channels
of speech response content through coupling 1332 to modu-
lator engine 1350, Modulator engine 1350 may further
provide 1334 status and reliability information to speech
engine 1330. Speech response content chamels presented
through coupling 1332 may be digital. Speech response
content channels may be presented as bits or clusters of bits
of a specific bit width.

Multiple channels may be multiplexed onto coupling
1332 by speech engine 1330. The multiplexing mechanism
onto channel 1332 may perfonm time division multiplexing.
Modulator engine 1350 may demultiplex multiple multi-
plexed channels received through coupling 1332, Modulator
engine 1250 may convert one or more demultiplexed chan-

nels into modulated channels, or nodulated collections of 4

channels, presented 1352 and 1354 to multiplexor engine
1360,

Multiplexor engine 1360 accepts the multiple locally
generated channels 1352, 1354 and 1342 as well as the
[oeally received, and possibly modified, external stream
1344 to create at feast one merged stream 1362, Multiplexor
engine 1360 may create more than one merged siream, ¢.g.
1364.

Trapsmitter 1324 receives at least one merged stream
1362 from multiplexor enpine 1360 to pencrate at least one
downlink stream 1202 of physical transport 1206, Transmil-
ter 1324 may receive more than one merged stream 1364
from muliplexor engine 1360,

Speech engine 1330 may further interact 1312 with an

externs] network, Such an interaction may involve at least s

one wireline physical transport Jayer. The wireline physical
layer muay support al least one or o combination of conumu-
nication protocols using optical, infra-red and radio tre-
quency regions ol the clectromagnetic spectruns. Network
interactions 1312 may support message passing protocols,
mcluding, but not limited to, TCP-1P. Network interactions
1312 may further support copmunications with the Internet
and World Wide Web,

FIG. 24 depicis an altemative detat) block diagram of an
augmented distibutor node 1310, coupled 1o wireline physi-
cal transpart 1200 and coupled 10 the wireline compninica-
tiens loop of FIG. 21,
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Receiver 1322 provides a back channel to speech engine
1330 through interactions 1328 with switch 1390 delivering
1392 the back channel (o speech engine 1330,

Speech engine 1330 communicatively interacts 1374 with
network imterface 1370 by the speech engine 1330 interact-
ing 1392 with switch 1390 which interacts 1398 with
network interface 13790,

Network interface 1370 may communicatively interact
with local system management and billing 1380 by com-
mupicatively interacting 1398 with switch 1390, which
communicatively interacts 1396 with system management
and billing 1380.

Speech engine 1330 may communicatively interact 1382
with system management and billing 1380 by communica-

s tively interacting 1392 with switch 1396, which communi-

catively interacts with system management and billing 1380,

Speech engine 1330 may receive content status informa-
tion from content engine 1340 by content engine 1340
interacting 1394 with switch 1396, which delivers 1392 the
content status information to speech engine 1330.

Content engine 1346 conmumnunicatively interacts with net-
work interface 1370 by content engine 1340 communica-
tively interacting with switch 1390 and network interface
1376 communicatively interacting with switch 1390.

Switch 1390 may support digital interfaces. Switch 1399
may include a circuit switch. The circuit switch may support
Ethemet protocols. Switch 1396 may include an ATM
switch. Switch 1390 may support analog interfaces. Such
analog interfaces may include wavelength division multi-
plexing. Switch 1390 may be composed of more than one
swilch.

The invention may inciude various combinations of direct
interconnections and switch networks as shown in FIGS. 23
and 24.

FIG. 25 depicts a generic block diagram of a prior art
Headend 104 as shown i FIG. 3.

Uplink 138 communication includes a back channcl.

This back chamnel includes multiple response channels
from multiple user sites STBs, as shown in FIGS. 1 and 2.
Receiver 1422 provides 1427 a back chamnel to content
engine 1440,

Network interface 1470 may communicatively interacts
1476 with Ieadend system management and biiling, 1480.
Headend system management and billing 1480 may include
systems management and billing dala relevant 0 the ele-
ments of the overall network managed or controled through
the Headend.

Headend system management and billing 1486 may fur-
ther maintain systems management and billing data relevant
to the elements of the overall network managed or controlled
through the Headend.

Headend system management and billing 1480 may
include a cache of systems management and billing data
relevant to the elements of the overall network managed or
controlled through the Headend.

System management and billing 148G may further include
nterfaces to other exterial communications networks. Such
circuifty is not the subject of this invention and is not
discussed [urther herein.

Content status information may include a list of content
items cached through the network. Content status informa-
fion may further include a Jist of content items cached at the
node. Cached content items may include Interactive Pro-
gram Guide (IPG) Bstings [or some period of time. Coched
content items may include one or more video sequences
provided through Video On Demaond (VOD) or Pay-Per-
View services.



