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Page x



IPR2025-01351
Patent 7,398,209

I. INTRODUCTION

Microsoft Corporation (“Petitioner’) respectfully requests inter partes review
(“IPR”) of claims 1-2, 4-9, and 12-14 of U.S. Patent No. 7,398,209 (“the ’209
patent”) (EX1001), allegedly assigned to Dialect, LLC (“Patent Owner”). For the
reasons set forth below, these claims should be found unpatentable and cancelled.

The *209 patent purports to provide “a fully integrated environment allowing
users to submit natural language speech questions and commands.” EX1001, 1:15-
17. The claims of the 209 patent are thus directed to recognizing words and phrases
in a user utterance, parsing the recognized words and phrases to determine a
meaning, selecting a domain agent based on the meaning and processing the request
with the domain agent, and providing results to the user. £.g., EX1001, Claim 1. The
claims were allowed based on the use of “phrase tables” for recognition in
combination with parsing and selecting a domain agent. EX1002, 342.

In doing so, the examiner made a material error because Khan (EX1004)
disclosed using these aspects in combination for “fulfilling users[’] requests ...
utilizing a service engine” (EX1004, 1:9-11), years before the earliest alleged
priority date of the 209 patent. Khan already provided a complete environment for
fulfilling requests in its service engine, and when considered in view of the

knowledge of a person of ordinary skill in the art and similarly in view of other prior

Petition For Inter Partes Review Of USP 7,398,209 Page 1
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art references for implementation details, renders each challenged claim of the 209
patent obvious.

II. GROUNDS FOR STANDING PER 37 C.F.R. § 42.104 (A)

Petitioner certifies that the *209 patent is available for IPR and that Petitioner
is not barred or estopped from requesting an IPR challenging the patent claims on
the grounds identified in this petition.

III. IDENTIFICATION OF CHALLENGE

A. Statement Of The Precise Relief Requested / Statutory Grounds

Petitioner requests inter partes review of claims 1-2, 4-9, and 12-14 (the

“Challenged Claims”) of the 209 patent, on the following statutory grounds:

Reference(s) Basis Claims

Ground 1 | Khan (EX1004) 35U.S.C. § 103 | 1,2, 4-9, 12-14

Ground 2 | Khan and Riccardi (EX1005) |35U.S.C.§103 | 1,2,4-9, 12-14

Ground 3 | Khan, Riccardi, and lizuka 35US.C.§103 | 1,2,4-9,12-14
(EX1006)

Ground 4 | Khan, Riccardi, Iizuka, and 35US.C.§103 | 1,2,4-9,12-14
Hartono (EX1007)

For each ground, in Sections VII-X below, the petition presents evidence of
unpatentability and establishes a reasonable likelihood that the Petitioner will prevail

in establishing that each Challenged Claim is unpatentable.

Petition For Inter Partes Review Of USP 7,398,209 Page 2



IPR2025-01351
Patent 7,398,209

IV. LEVEL OF SKILL IN THE ART, AND STATE OF THE ART

A. Person Of Ordinary SKkill In The Art

A person of ordinary skill in the art in June 2003 (“POSITA”) would have had
a bachelor’s degree in electrical engineering, computer science, computer
engineering, or equivalent field, and two years of work experience working with
speech recognition and natural language processing systems. Additional work
experience could make up for less education and vice versa. This definition would
not differ meaningfully were the date in question June 2002. The state of the art
identified below reflects some of the knowledge and skill of a POSITA. EX1003,
927.

B. State Of The Art

Technology enabling human-machine dialogue in spoken natural language
existed and was commercially available in 2002. EX1010, 1; EX1003, 9928-34.
POSITAs knew that a spoken language system for human-machine interaction
“needs to have both speech recognition and speech synthesis capabilities.”
EX1011, 2 (emphasis added). For such system to be useful, “[a]n understanding
and dialog component is required to manage interactions with the user; and domain
knowledge must be provided to guide the system’s interpretation of speech and

allow it to determine the appropriate action.” EX1011, 2 (emphasis added).

Petition For Inter Partes Review Of USP 7,398,209 Page 3
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POSITAs were guided by the goals of “robustness, flexibility, ease of integration,
and engineering efficiency.” EX1011, 2; EX1003, 935.

POSITAs knew that natural language systems relied heavily on probabilistic
models. Computers recognize the phonemes, and thus words, in speech, converting
spoken language into text representations by using prior probabilities, learned from
the statistical analysis of large amounts of speech and text data, to determine which
words are most likely given the sounds of the spoken language. EX1011, 4-5. Speech
recognition systems used Bayes’ rule to model the likelithood of the observed
acoustic signal given a word sequence (using acoustic models) and combining it with
the prior probability of that word sequence (using language models like n-grams).
1d., 4-5,133-135,453, 554-560; EX1010, 142, 191-204, 220-224,238-241; EX1003,
936.

POSITAs understood that adapting language models based on user
observation helps “to get a language as natural as possible.” EX1022, 364. Similarly,
“modelling the dynamics of dialogue, as well as user characteristics,” enables
“[f]luent interaction” between a human user and a computer system. EX1022, 364.
Similarly, POSITAs knew that “when confronted with syntactically ambiguous
input that allows for more than one possible syntactic representation[,] linguistic
preferences captured by probabilistic models have been found to resolve a

significant portion of syntactic ambiguity.” EX1023, [0018]. Further, “[a]s is

Petition For Inter Partes Review Of USP 7,398,209 Page 4
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understood by those skilled in the art, the techniques utilized for speech recognition
and speech synthesis are inherently related.” EX1009, 1:42-44; EX1003, 9937-38.

The 209 patent includes broad and generic disclosure of “the use of
probabilistic and fuzzy reasoning” throughout its specification. EX1001, 2:5-8; id.,
4:14-17,4:24-29, 5:30-35, 5:41-43, 6:58-61, 11:66-12:3, 13:56-57, 17:13-21, 17:45-
47, 17:51-56, 18:18-26, 19:11-17, 19:47-51, 20:66-21:3, 23:30-33, 25:3-11.
EX1003, 939. This general disclosure in the 209 patent reflects the knowledge and
skill of a POSITA regarding using probabilistic techniques. In re Fox, 471 F.2d
1405, 1407 (C.C.P.A. 1973).

V. THE 209 PATENT

The *209 patent issued July 8, 2008, from an application filed June 3, 2003,
and alleges priority to a provisional application filed June 3, 2002. EX1001, Cover;
EX1003, 940.

A. The °209 Patent’s Specification

The 209 patent describes “a complete speech-based information query,
retrieval, presentation and command environment.” EX1001, 1:61-64. Within this
environment, speech recognition is first applied to a user utterance (e.g., EX1001,
16:53-56), as was done in “a wide range of [then-existing] applications” (EX1001,
1:41). The recognized speech is then parsed, with keyword matching used to

determine a context / domain of the speech. E.g., EX1001, 17:41-18:65, 21:56-59.

Petition For Inter Partes Review Of USP 7,398,209 Page 5
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“For example, a question with the keyword[] ‘temperature’ implies a context value

of weather for the question.” EX1001, 17:49-51. A domain agent associated with the

context / domain then processes a request in the speech. E.g., EX1001, 2:50-57,

17:47-49, 18:8-10, 18:62-65. Specifically, the domain agent(s) retrieves the data

needed to respond to the request and processes the data. E.g., EX1001, 19:18-20,

19:46-51. Using a text to speech engine, the results are then “relayed to the user

and/or third parties as an audio message.” EX1001, 20:45-47, 22:31-33, 11:2-10.

Figure 1 depicts the various software modules that perform this method:

_—90

( SEECHUNT | . || Textroseeeck [, .| ocrowwyamn | A4
TRANSCEVER [ ||  ENGM PHRASES =

: i L110

SPEECH CODER xmx TRANS- | SPEECH |-122 SSERPROALE T L
s | |/CEVER | CODER :
ITER W ‘PERSONALITY T |

F i3 157 't —— L
: SPEECH  V~ :
[ ARRAY NICROPHONE t | RECOGNTION |+— [ I}
L O O O O O i ENGINE EVENT ;
: MANAGER '

’ 1 wpotzwceR |
; PARSER >~ o '
136 |
i L |

INTERNET imNETWORK INTERFACE{+—> 1
"7 DATABASES
5 114 i
| GRAPHICALUSER [ . i
{ [ INTERFACE I MANUNT |

FIG. 1 %

EX1001, FIG. 1; id., 9:66-11:10; EX1003, 941.

Petition For Inter Partes Review Of USP 7,398,209
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B. The Prosecution History

The Examiner rejected the claims as unpatentable over Halverson (U.S. Patent
No. 6,523,061) alone or in combination with either Reisman (U.S. Patent No.
7,062,488) or Handel (U.S. Patent No. 6,195,651). EX1002, 189-195. In response,
Applicant amended the independent claims to recite, inter alia, “formulating the at
least one request ... in accordance with a grammar used by the selected domain
agent,” and argued that Halverson does not teach this concept. EX1002, 230-233,
243-245. The Examiner rejected the amended claims as obvious over Halverson in
view of Kuhn (U.S. Patent No. 6,901,366) alone or in further view of either Junqua
(U.S. Patent No. 6,415,257) or Handel. EX1002, 307-314; EX1003, 442-43.

The Examiner found, however, that newly added independent claim 44 and
its dependent claims, which recited “phrase tables,” were allowable because “the
prior art of record does not disclose or reasonably suggest recognizing words using
information from phrase tables in combination with the limitations of parsing to
determine a meaning based on keywords and selecting a domain agent.” EX1002,
315. Applicant accepted the allowed claims and cancelled the remaining claims.
EX1002, 334. In the subsequent notice of allowability, the Examiner emphasized the
claims’ phrase tables: “[w]hile it is known to recognize words based on a vocabulary

defined by a dictionary for speech recognition, the prior art of record does not

Petition For Inter Partes Review Of USP 7,398,209 Page 7
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disclose or reasonably suggest additionally utilizing phrase tables for speech
recognition.” EX1002, 342; EX1003, 944.

The Examiner made these statements despite the well-established use of
“words and phrases” in speech recognition, as even described in prior art references
submitted by the Applicant, with phrases being pointed out as enabling faster speech
recognition while “allow[ing] the user to speak in a more conversational style, using
sentence fragments.” EX1002, 109; id., 94, 96, 108; EX1003, 945.

C. The Challenged Claims

The *209 patent’s sole independent claim is listed in the table below, with
element numbering added in the lefthand column. A full listing of the challenged

claims is submitted as Exhibit 1029.

[1.1] | A method responsive to a user generated natural language speech utterance,
comprising:

[1.2] | receiving the user generated natural language speech utterance, the
received user utterance containing at least one request;

[1.3] | maintaining a dynamic set of prior probabilities or fuzzy possibilities
usable at each stage of processing the received user utterance;

[1.4] | recognizing words and phrases contained in the received utterance using
information in one or more dictionary and phrase tables;

[1.5] | parsing the recognized words and phrases to determine a meaning of the
utterance, wherein determining the meaning includes determining a context
for the at least one request contained in the utterance based on one or more
keywords contained in the recognized words and phrases;

[1.6] | selecting at least one domain agent based on the determined meaning, the
selected domain agent being an autonomous executable that receives,
processes, and responds to requests associated with the determined context;

Petition For Inter Partes Review Of USP 7,398,209 Page 8
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[1.7] | formulating the at least one request contained in the utterance in accordance
with a grammar used by the selected domain agent to process requests
associated with the determined context;

[1.8] | invoking the selected domain agent to process the formulated request; and
[1.9] | presenting results of the processed request to the user, the presented results
generated as a result of the invoked domain agent processing the
formulated request.

VI. CLAIM CONSTRUCTION

Unless otherwise discussed below, Petitioner applies the plain and ordinary
meaning of all claim terms. See also EX1003, 946. Petitioner reserves the right to
argue in any district court case or other proceeding that terms in the 209 patent are
indefinite, and to raise additional issues of claim construction.

A. Claim Construction Order For Related ’006 Patent

Certain terms appearing in the Challenged Claims are similar to or the same
as terms in claims of related U.S. Pat. No. 8,015,006. As shown below, these terms
in the *006 patent were construed as part of a district court litigation between Patent
Owner and third party Amazon.com. Without conceding the correctness of those
constructions, Petitioner notes that the Challenged Claims are obvious under these

constructions. EX1003, 947.

Term Construction for ’006 patent in E.D. Va.

context “the subject matter area to which a particular user input is
directed and which is used to determine the meaning of the user
input” (EX1028, 1)

context stack “a data structure that stores or references contexts in a manner
that can be ordered” (EX1028, 1)

Petition For Inter Partes Review Of USP 7,398,209 Page 9
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Term Construction for ’006 patent in E.D. Va.

grammar “a set of rules governing how inputs and requests to a domain
agent should be structured” (EX1028, 2)

domain agent “executables associated with a specific domain that receive,
process and respond to user questions, queries and commands”
(EX1028, 2)

procedures “procedures that differ based on which context has been

sensitive to the | determined” (EX1028, 2)

determined

context

VII. GROUND 1: CLAIMS 1, 2, 4-9,
AND 12-14 ARE OBVIOUS OVER KHAN

As explained below, claims 1, 2, 4-9, and 12-14 are obvious over Khan.
EX1003, 948.

A. Khan (EX1004)

Khan is an international patent application filed April 18, 2001, published
October 25, 2001, and claiming priority to a U.S. application filed April 18, 2000.
EX1004, Cover. Khan thus qualifies as prior art under at least Sections 102(a) and
(e). EX1003, 949.

Khan describes “a service engine capable of fulfilling users[’] requests
submitted in natural language form from a variety of input devices with a high degree
of accuracy using a variety of data sources particularly adapted to fulfilling users|[’]

needs in particular domains.” EX1004, 1:23-26. To fulfill a user’s spoken request,

Petition For Inter Partes Review Of USP 7,398,209 Page 10
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the system performs several stages of processing, which Khan illustrates using an
airfare example:

o Speech Recognition: Khan “translat[es] spoken words ... in natural

language voice format into text format.” EX1004, 3:21-24, 4:29-5:7.

o Airfare Example: The user says “I want to fly from New York to

Seattle next weekend. Find me the cheapest fare available.”
EX1004, 9:7-11. The recognition engine produces the outputs:

* “1 want to fly from new york to seattle next weekend find
me the cheapest fare available” with 95% probability of
correctness;

= “; want fly from newark to seattle next week and find me
the cheapest fare available” with 5% probability of

correctness. EX1004, 9:11-21.

o Natural Language Understanding: Khan parses the recognized text to

“determine its meaning” and “select the domain of the request.”
EX1004, 6:29-31, 16:9-11; id., 11:30-16:26 (describing parsing
algorithms).

o Airfare Example: “Travel is identified as the domain as the

probability of the domain is identified as one hundred percent,”

and relevant “information contained in the request is identified

Petition For Inter Partes Review Of USP 7,398,209 Page 11
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as ‘fly’, ‘new york’, [‘]seattle’, ‘next weekend’, ‘cheapest’, and
‘fare’.” EX1004, 16:20-26; 15:11-15 (showing extracted
keyword phrases “from new york™ and “to seattle”).

o Agent Processing: Khan formats the request and sends the formatted

request to an “intelligent service agent” specific to the understood
domain of the request. The agent automatically performs tasks to fulfill
user requests, “such as searching a database for records corresponding
to a query or electronically reserving or purchasing tickets, such as
airline tickets, or electronically purchasing a specified item.” EX1004,
2:27-31; id., 7:6-14.

o Airfare Example: The intelligent service agent for the travel

domain maps the request to different variables of a travel-domain

template, asks the user questions to clarify or obtain essential

information, and performs the search as well as “any other

actions necessary to fulfill the user’s request.” EX1004, 16:27-
18:33.

= For example, “if the above request did not specify the date

or dates of travel to be ‘next weekend’, the intelligent

agent might prompt the user with the question ‘What date

Petition For Inter Partes Review Of USP 7,398,209 Page 12



IPR2025-01351
Patent 7,398,209

or dates would you like to travel?’ and process the user’s
response.” EX1004, 17:34-18:7.

* Aside from searching, “if the user had requested that the
service engine reserve the least expensive seat on the
applicable flight, instead of merely identifying it, the
intelligent agent might generate an order automatically,”
which is then “sent automatically to the applicable airline
or other vendor and a confirmation might be included with
the results of the search.” EX1004, 18:25-30.

o Voice Response: Khan selects the best result(s) that fulfill the user

request and assembles a response “to be played to the user.” EX1004,
19:5-18; EX1003, 950.

For the different stages of processing the request, Khan provides a set of
“probabilities” that are dynamically updated over time to learn and improve from
user requests. EX1004, 8:32-9:6, 12:9-12, 14:32-34, 15:27-30, 16:8-14. EX1003,
I51.

Khan discloses the same integrated approach to a natural language speech
interface as the 209 patent. As explained below, a POSITA implementing Khan

would have found each Challenged Claim to be obvious. EX1003, 952.
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1. Claim 1

a) Element [1.1]1

To the extent the preamble is limiting, Khan teaches a method responsive to
a user-generated natural language speech utterance. Khan discloses a “method for
fulfilling a user’s request using a service engine, wherein the user is prompted to
submit a request through an interface in natural language format.” EX1004, 2:6-11.
Khan discloses various interfaces including a “[t]elephone interface” with “speech
recognition software” allowing users to interact via speech. EX1004, 4:29-5:7; see
also id., 4:11-28, 5:29-32; EX1003, 953.

b) Element [1.2]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses a natural language utterance
spoken by a user (i.e., user generated). EX1004, 9:7-11; see also id., 4:29-5:7. Khan
discloses a natural language utterance as a “request [that] is received by the service

engine” (i.e., containing at least one request). EX1004, 8:30; id., 8:30-9:6, 3:8-10.

! Reference numbers in the format of [claim#.element#] are added throughout for
ease of reference. The challenged claims are listed with these reference numbers in

EX1029.
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Khan thus discloses receiving a user-generated natural-language speech utterance
containing at least one request. EX1003, 454.

c) Element [1.3]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Khan teaches a set of prior probabilities usable
at each stage of processing the received user utterance, because Khan teaches
“associat[ing] probabilities to each computed utterance” during initial speech
recognition that are then sent “for further processing,” including a semantic parsing
where a “probability factor” is provided for “the closest possible outcomes.”
EX1004, 8:30-9:6, 12:9-12; id., 9:7-21 (providing example outputs and probabilities
for a given speech utterance), 13:10-16 (describing “estimates on the context of the
phrase”), 14:32-34 (a “statistical parsing algorithm applies statistical methodologies
to arrive at the meaning and context of requests,” and “uses a knowledge base of
past learned data and uses each request to update its learning of specific requests”),
15:27-30 (a “domain identity parsing algorithm [that] performs the task of
identifying the service domain that is required to activate to answer the user queries,”
where the algorithm “suggests one or several domains with assigned probability
factors”). EX1003, 955.

A POSITA would have understood that Khan discloses maintaining the set of

probabilities in at least one of “several associated databases” because the service

Petition For Inter Partes Review Of USP 7,398,209 Page 15



IPR2025-01351
Patent 7,398,209

engine accesses the databases to “associate[] probabilities to each computed
utterance” and for parsing. EX1004, 8:32-9:6, 9:11-20. The POSITA further would
have understood that the “probabilities” and “probability factors” taught by Khan
are prior probabilities because they are probability estimates based on previous,
historical information, namely “past learned data.” EX1004, 14:33-34; see also
EX1004, 6:7-12, 9:10-20; EX1015, 8:54-65. These prior probabilities are dynamic
because the service engine “uses each request to update its learning of specific
requests.” EX1004, 14:32-34; EX1001, 25:6-9; EX1003, 956.

Finally, POSITAs knew that a dynamic set of prior probabilities would
“enhance speech recognition by dynamically changing the likelihoods over words,
and thus, phonemes uttered.” EX1025, 32:7-10 (emphasis added); id., 31:3-7,31:12-
33:8; see EX1001, 17:13-16. Riccardi teaches dynamically adapting a set of prior
probabilities for use in speech recognition “in the user’s next utterance” by
“transform[ing] a prior probability distribution from one domain to another without
speech transcriptions (on-line adaptation).” EX1005, 6:9-18 (emphasis added). This
allows an “adaptive spoken dialog system” to “react to changes in the task ... and
adapt to unseen speech and language events” (e.g., “out-of-domain speech data™)
with “on-line learning of language.” EX1005, 6:18-20, 2:22-49; EX1003, §57.

A POSITA thus would have been motivated to implement Khan with a

dynamic set of prior probabilities because Khan teaches “us[ing] each request to
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update its learning of specific requests,” and a POSITA would have been further
motivated, with reasonable expectation of success, to maintain a dynamic set of prior
probabilities to ensure that the processing at each stage (e.g., during speech
recognition during parsing) adapts and improves over time, while allowing
flexibility for new domains to be added. EX1004, 14:33-34; see also id., 26:14-15,
26:28-29, 27:8-9, 27:19-20; EX1005, 2:18-65 (describing advantages of “fast
adaptation of language model probabilities to a new domain” and “on-line learning
of language” over traditional speech recognition techniques); EX1024, Abstract
(“The system gets more and more word models and keeps improving its performance
the more it is used.”). The POSITA would have reasonably expected success because
it was well known how to “constantly update[]” statistical / probabilistic models used
for natural language processing. EX1024, Abstract; id., 13:44-14:9 (updating
“probabilistic language model[s]” which are “well-known to those skilled in the art
of natural language speech recognition’); EX1003, §58.

d) Element [1.4]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Specifically, Khan teaches a “recognition
engine” that “has several associated databases, which allow it to detect phonemes in
the request.” EX1004, 8:30-33; id., 3:21-24 (defining a “Voice Recognition

Interface™). To recognize words and phrases in the utterance, the recognition engine
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of Khan “access[es] specialized databases containing specific grammar, dialect, and
other speech recognition related information.” EX1004, 9:10-14. Specialized
databases taught by Khan include domain-specific “grammars and dictionaries” as
well as “domain specific keyword and phrase databases” (information in one or more
dictionary and phrase tables). EX1004, 11:33-34, 13:14. Using this information, the
recognition engine of Khan “constructs words of the requests and associates
probabilities to each computed utterance” (recognizing words and phrases contained
in the received utterance). EX1004, 8:33-9:5; id., 9:15-20 (describing example
outputs of recognized words and phrases for a given utterance). EX1003, 9959-60.

e) Element [1.5]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses a “natural language processing
module 152, which parses the formatted information fo determine its meaning,
preferably utilizing a plurality of parsing algorithms” (parsing the recognized words
and phrases to determine a meaning of the utterance). EX1004, 6:29-31 (emphasis
added); id., 11:30-16:7. The “formatted information” comprises recognized words
and phrases of the utterance. See EX1004, 4:29-5:7, 6:19-28. EX1003, 961.

To determine the meaning of the utterance, each of the parsing algorithms of
Khan determines a context for the at least one request contained in the utterance

based on one or more keywords contained in the recognized words and phrases. For
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example, one of the parsing algorithms is a “keyword/phrase parsing algorithm” that
“identifies the keywords embedded in each request,” and “use[s] phrases and
keywords from the request to understand the context of the request.” EX1004, 13:10-
14 (emphasis added). Another parsing algorithm is a “domain identity parsing
algorithm [that] performs the task of identifying the service domain that is required
to activate to answer the user queries.” EX1004, 15:27-28. The domain identity
parsing algorithm “processes the request by identifying the keywords and types of
phrases in the request and suggests one or several domains with assigned probability
factors.” EX1004, 15:28-30 (emphasis added). Similarly, a “statistical parsing
algorithm applies statistical methodologies to arrive at the meaning and context of
requests.” EX1004, 14:32-34 (emphasis added). Further, the ‘“case/tree parsing
algorithm uses semantic based parsing methods to process the query,” where
“domain based, a priori-determined grammar and dictionary databases” are used “to
match the query with the closest possible outcomes and provide the probability factor
to it.” EX1004, 12:9-12 (emphasis added). A POSITA would have understood that
this “match” using grammar and dictionary databases is a determination of the
context based on one or more keywords contained in the recognized words and
phrases. EX1003, 962.

Finally, the output of the parsing algorithms is evaluated “to select the domain

of the request” (determining a context for the at least one request contained in the
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utterance). EX1004, 16:8-11; id., 16:11-16. Khan uses “context” and “domain” to
refer to a particular subject matter area, such as “travel,” used to inform the meaning
of the utterance and appropriately process the request. £.g., EX1004, 13:10-16,
16:21-22, 16:27-32, 20:16-18. Thus, to the extent the construction of “context” as
“the subject matter area to which a particular user input is directed and which is used
to determine the meaning of the user input” applies, Khan teaches this element.
EX1003, 963.

Khan provides an illustrative example where the utterance is “I want to fly
from New York to Seattle next weekend. Find me the cheapest fare available.”
EX1004, 9:10-11. The speech recognition engine produces outputs of recognized
words and phrases, with associated probabilities that they are correct:

1 want to fly from new york to seattle next weekend find

me the cheapest fare available (95%)

1 want fly from newark to seattle next week and find me

the cheapest fare available (5%)
EX1004, 9:17-20. To illustrate how the domain identity parsing algorithm
determines the context “by identifying the keywords and types of phrases in the
request,” Khan discloses that, for this example, “the domain identity parsing

algorithm detects the words [‘]fly[’], [‘]from’, ‘to’ and ‘fare’,” and that “[t]hese

keywords match the travel domain and hence the output of the module is to identify
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the travel domain with a 100% certainty.” EX1004, 15:27-34; id., 16:20-26;
EX1003, 9j64.

f) Element [1.6]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses that an “intelligent service
agent is selected based on the domain to which the complex request relates”
(selecting at least one domain agent based on the determined meaning). EX1004,
28:15-16; id., 7:6-9. An “Intelligent Service Agent” (domain agent) is a “program
that performs a task automatically” (an autonomous executable) and “understands
specific domains queried by a user and assists in identifying and collecting all
information relevant to fulfilling the user’s request” (receives, processes, and
responds to requests associated with the determined context). EX1004, 2:27-31;
EX1001, 2:50-51. The service engine of Khan includes a plurality of intelligent

service agents, depicted in FIG. 1B:
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EX1004, FIG. 1B (highlighting added). Each intelligent service agent “is preferably
a domain specific agent” (domain agent). EX1004, 7:6-9. To process and respond to
requests associated with a determined context, “[i]ntelligent service agents 158a
through 158n preferably contain knowledge of variables (especially domain specific

variables) and knowledge bases related to those domains and are able to generate
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follow-up questions for the user when additional information is necessary.” EX1004,
7:9-12. The intelligent service agents are autonomous because they automatically
perform tasks independent of further user control, such as “electronically reserving
or purchasing tickets, or electronically purchasing a specified item.” EX1004, 2:27-
31; id., 18:24-33. For the above reasons, Khan also satisfies the construction of
“domain agent” discussed in Section VI. EX1003, q65.

g)  Element [1.7]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses “generat[ing] an appropriate
query in an internally used format for forwarding to an appropriate intelligent service
agent, which is preferably a domain specific agent.” EX1004, 7:6-9. Khan also
discloses “grammars” that are “domain specific” (a grammar used by the selected
domain agent to process requests associated with the determined context). EX1004,
6:9-12; id., 9:11-14, 11:33-34. After determining the context/domain of the request,
“the request is mapped by an intelligent service agent to a template relating to the
domain of the request” (formulating the at least one request contained in the
utterance in accordance with a grammar used by the selected domain agent to

process requests associated with the determined context). EX1004, 16:27-28; see

also id., FIG. 2A.
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Figure 2A

EX1004, FIG. 2A (highlighting added); EX1003, 466.
Khan maps the request to the domain-specific template in accordance with the

domain-specific grammar used by the intelligent service agent (domain agent) and
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thus formulates the request in a way that allows the intelligent service agent to
process the request. EX1004, 6:9-12, 9:11-14, 11:30-16:8, 16:27-17:30. EX1003,
q67.

Khan also satisfies a “grammar” construed as described supra Section VI.
Khan teaches using “an XML template relating to the domain of the request (and
possibly to certain keywords in the request),” where the XML template for a given
domain or context encodes the expected structure of valid inputs and reflects known
parameters and constraints of the domain. EX1004, 16:31-17:8. An example XML
template for the travel domain includes semantic tags such as “<MODE>" for mode
of transportation, “<ORIG>" for origin, “<DEST>" for destination, and so on.
EX1004, 17:11-30. This XML schema, which includes semantic tags for “required
variables, secondary variables and search variables,” governs how inputs and
requests to the intelligent service agent (domain agent) are structured. EX1004,
16:31-17:10. By mapping the request to the template, Khan formulates the request
in accordance with a grammar used by the selected domain agent. EX1003, 968.

h)  Element [1.8]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses the intelligent service agent

(selected domain agent) “executing the complex request” (process the formulated

request). EX1004, 27:32; id., 28:30-31, 29:11, 29:23. Khan teaches “forwarding [an
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appropriate query in an internally used format] to an appropriate intelligent service
agent, which is preferably a domain specific agent” (invoking the selected domain
agent). EX1004, 7:6-9; id., FIG. 1B (intelligent service agents 158a through 158n).
In response, the “appropriate intelligent service agent” (the selected domain agent)
taught by Khan “performs a task automatically, such as searching a database for
records corresponding to a query or electronically reserving or purchasing tickets,
such as airline tickets, or electronically purchasing a specified item” (process the
formulated request). EX1004, 2:27-31; id., 2:6-11, 2:29-31, 7:9-12, 16:32-17:10,
17:31-18:13, 18:24-28; EX1003, 469.

i) Element [1.9]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Specifically, “the results generated by the
service engine are assembled into a response” (the presented results generated as a
result of the invoked domain agent processing the formulated request), and “the
response is sent to the user using the designated interface” (presenting results of the
processed request to the user). EX1004, 19:5-6, 19:18; id., 7:15-19, 19:6-17, FIG.
1B, FIG. 2B. The intelligent service agent (the invoked domain agent) performs “any
search necessary to fulfill the request” and “any other actions necessary to fulfill the
user’s request” (processing the formulated request). EX1004, 18:14-33; EX1003,

q70.
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Khan provides an illustrative example where results of the processed request
are presented to the user. Where the request involves finding the cheapest airfare
available for a flight from New York to Seattle next weekend (EX1004, 9:7-11),
Khan discloses that “instead of merely identifying [the least expensive seat on the
applicable flight], the intelligent agent might generate an order automatically using
previously stored user information, such as a credit card number of the user and the
user’s seating preferences” (the invoked domain agent processing the formulated
request). EX1004, 18:25-28. Khan teaches that “a confirmation [of this order] might
be included with the results of the search™ (results of the processed request).
EX1004, 18:28-30. These are the results that Khan teaches “assembl[ing] into a
response” and “sen[ding] to the user using the designated interface,” such as via the
voice interface. EX1004, 19:5-7, 14-21; EX1003, q71.

2.  Claim2

a) Element [2.1]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. See Section VII.A.1.d); EX1003, 472.

b)  Element |2.2]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. As discussed supra Section VII.A.1.c), Khan

renders obvious maintaining a dynamic set of prior probabilities usable at each stage
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of processing the utterance. Khan discloses the speech recognition system
“access[ing] specialized databases containing specific grammar, dialect, and other
speech recognition related information,” such as dictionaries and “phrase databases”
(dictionary and phrase tables), for use in recognizing words and phrases in the
received utterance. EX1004, 9:11-14, 13:14; id., 8:30-9:5 (describing the
“recognition engine” using “several associated databases, which allow it to detect
phonemes in the request™), 9:15-20 (providing example recognition outputs), 11:32-
34 (“databases may include grammars and dictionaries™). Khan further teaches
dynamically updating databases so that the system learns from requests over time.
EX1004, 14:32-34. EX1003, 973.

A POSITA thus would have been motivated to dynamically update the
information in Khan’s dictionaries and phrase databases used for speech recognition
based on the dynamic set of prior probabilities, because Khan already teaches
dynamically updating “its learning of specific requests,” and a POSITA would have
been motivated to similarly improve speech recognition over time by updating the
probabilities for words and phrases in the dictionaries and phrase databases (the
information in the dictionary and phrase tables). EX1004, 14:32-34; EX1005, 6:10-
15 (describing dynamically updating model for use “in recognizing phone sequences
in the user’s next utterance”), 6:51-54 (“probabilities of the selected words and

phrases”); EX1024, 27:48-28:14 (describing a “phrase recognition algorithm
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designed to recognize an entire phrase of continuous or connected speech” and
“updat[ing] the language model” for the phrase recognizer). EX1003, q74.

c) Element [2.3]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Khan teaches a voice interface that uses a
“biometric voiceprint ... to help validate the user’s identity” (determining an identity
of the user based on voice characteristics of the utterance). EX1004, 7:30-33.
Voiceprints have long been used to verify the identity of a person speaking because
“there are certain characteristics of an individual’s voice which cannot be disguised
and which are as effective in identifying an individual as the ridges of his
fingerprint.” EX1013, 2:4-7. POSITAs would have recognized that determining an
identity of the user based on voice characteristics encompasses validating an identity
of the user based on a biometric voiceprint because both identify a user based on
their voice and secure access to the system. EX1004, 7:27-33; EX1001, 16:56-67.
POSITAs knew how to use various parameters characterizing a speaker’s voice to
identify the speaker. E.g., EX1014, 3:40-8:33. A POSITA thus would have been
motivated, with a reasonable expectation of success, to determine an identity of the
user based on voice characteristics because Khan teaches validating a user’s identity
based on a biometric voiceprint, and further because doing so was a known technique

in the art. EX1003, 975.
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d) Element [2.4]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Khan teaches associating recognized words and
phrases with the identity of the user, the determined context, and the at least one
request when the recognized words and phrases satisfy a predetermined confidence
level. Specifically, Khan teaches ‘“assigning a probability of correctness to the
determined meaning” (predetermined confidence level) of recognized words and
phrases, and “when the probability of correctness is at least equal to the
predetermined value, updating the database with the determined meaning of the
request” (the determined context, and the at least one request), where the database
was used to parse the request. EX1004, 26:5-15; see also id., 16:11-14, 14:32-34.
Khan also teaches discarding “[a]ny information that has an associated probability
below a predetermined value” (predetermined confidence value) and describes
rejecting a candidate string of recognized words and phrases “as having an unduly
low probability of occurrence.” EX1004, 16:13-14, 16:20-25. Regarding the updated
database, Khan describes a “user profile” (identity of the user) stored in a “user
preference database” including information about user preferences and historical
choices, and “databases relating to past requests of users” that are used to determine
the meaning of a request. EX1004, 18:8-13, 6:9-12, 21:9-10, 22:29-32; EX1003,

q76.
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Regarding associating pronunciation with a user, Khan teaches using existing
speech recognition systems, such as the Nuance system, to perform speech
recognition. EX1004, 4:33-5:7. POSITAs would have known that speech
recognition systems at the time, such as the Nuance system, included pronunciations
for each word in dictionary files, and that it was typical to improve the accuracy of
speech recognition by training a recognizer on a specific user’s pronunciation. E.g.,
EX1012, 85; id., 10 (“[p]ronunciations for the words in those grammars”), 29 (“the
recognition system listens to the user speak a phrase, generates pronunciation for
that phrase by performing phonetic recognition of the utterance, and returns the
pronunciation, along with a phrase identifier, to the application”). Khan further
teaches “the intelligent agent prompt[ing] the user to supply any essential
information that is not understood,” which would have included information that the
service engine could not confidently recognize due to the user pronunciation.
EX1004, 17:31-33. A POSITA would have been motivated to associate the
pronunciation of the recognized words and phrases with the identity of the user, the
determined context, and the at least one request, in order to improve the response of
the system to subsequent utterances from that user. EX1014, 5:18-49, 8:29-33. A
POSITA would have reasonably expected success in doing so, because the speech

recognizers cited by Khan already took advantage of user pronunciation and the
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POSITA would have easily associated the pronunciation with the user identity and
the user request in the existing databases. EX1003, §77.
3. Claim 4

a) Element [4.1]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Supra Section VII.A.1.e); EX1003, §78.

b)  Element [4.2]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses that a “keyword/phrase parsing
algorithm identifies the keywords embedded in each request,” and thus “us[ing]
phrases and keywords from the request to understand the context of the request,” by
“access[ing] domain specific keyword and phrase databases” (matching the
keywords contained in the recognized words and phrases to a dynamically updated
set of keywords). EX1004, 13:10-14, 15:32-33. Khan further discloses that the
keywords are associated with “estimates on the context of the phrase.” EX1004,
13:14-16. Khan also discloses a “domain identity parsing algorithm” that “processes
the request by identifying the keywords and types of phrases in the requests and
suggests one or several domains with assigned probability factors” (matching the

keywords contained in the recognized words and phrases to a dynamically updated

set of keywords). EX1004, 15:27-30. Furthermore, Khan teaches “us[ing] each
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request to update its learning of specific requests,” so that estimates of a context are
improved over time (the dynamically updated set of keywords associated with the
dynamic set of prior probabilities). EX1004, 14:32-34; see also EX1004, 26:5-27:20
(claiming updating the parsing databases based on confidence). EX1003, q79.

A POSITA would have been motivated to dynamically update the keywords
in the “domain specific keyword and phrase databases” based on the dynamic set of
prior probabilities, because Khan already teaches dynamically updating “its learning
of specific requests,” and a POSITA would have been motivated to similarly update
the keywords with the predictable result of achieving improved context
determinations over time. EX1003, §80.

c) Element [4.3]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses “identifying the keywords and
types of phrases in the request and suggest[ing] one or several domains with assigned
probability factors” (scoring one or more possible contexts for the matched
keywords). EX1004, 15:27-30. The scores are the “estimates on the context of the
phrase” or the “probability factor” determined for each possible context. EX1004,
12:9-12, 13:10-16, 14:32-34, 15:27-30; EX1003, 981.

When scoring the one or more possible contexts, Khan discloses using

“[d]atabases of user preferences and previously submitted requests of the user and
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of other users” (a profile of the user) to parse the recognized words and phrases of
the utterance and determine the context of the request. EX1004, 11:30-12:5. Khan
further discloses using “domain based” / “domain specific” databases (data content
associated with the domain agents) for the parsing and scoring of the contexts.
EX1004, 12:10-11, 13:14-16. Khan further discloses an example where “template
matching may be used” for evaluating possible domains (contexts) of the request,
“whereby a user’s query is matched to the stored template best matching the query.”
EX1004, 16:16-18. In this approach, “a template relat[es] to the domain of the
request” and is associated with a respective “intelligent service agent,” and a
POSITA would therefore have understood the templates as data content associated
with the domain agents. EX1004, 16:27-28. Further, Khan satisfies this element and
renders claim 4 obvious regardless of how ‘“context stack™ is construed (supra
Section V1), because the element recites “one or more of” and Khan teaches at least
using a profile of the user. EX1003, 482.

d) Element [4.4]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Khan teaches using “combining algorithms ...
to select the domain of the request” (determining the context by selecting one or
more of the possible contexts). EX1004, 16:8-11. The domain is selected “based on

highest probability results,” where “[a]ny information that has an associated
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probability below a predetermined value may be discarded at this time” (selecting
one or more of the possible contexts having a score satisfying a predetermined
confidence level). EX1004, 16:11-14. Khan further discloses “prompting the user
with a question relating to the request” when the “probability of correctness” (score)
assigned to “the determined meaning” (one or more of the possible contexts) is
“below a predetermined value” (predetermined confidence level). EX1004, 26:5-
27:20. Further, Khan teaches “when the probability of correctness is at least equal
to the predetermined value, updating the database with the determined meaning of
the request.” EX1004, 26:14-15; see also id., 24:30-33 (describing “select[ing] the
parsed product with the highest assigned degree of confidence’). A POSITA would
have understood that Khan thus discloses determining the context by selecting one
or more of the possible contexts having a score satisfying a predetermined
confidence level. EX1003, 483.

Khan discloses that other approaches may be used which also include scoring
and selecting one or more possible contexts. E.g., EX1004, 16:14-16. As an
illustrative example, Khan discloses identifying the keywords “fly,” “from,” “to,”
and “fare” in the example request, determining that “[t]hese keywords match the
travel domain and hence the output of the module is to identify the travel domain
with a 100% certainty.” EX1004, 15:31-34. Although the example in Khan only

includes one domain with “100% certainty,” a POSITA would have understood that
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requests may include words and phrases that match keywords and phrases of
different domains, with different respective probabilities. For example, the keyword
phrase “next week” in Khan’s examples might match an e-mail/message domain,
but with a much lower probability of correctness than in the travel domain because
the other words and phrases in the utterance do not match other keywords in the e-
mail/message domain, and so this possible context would be ignored. Conversely, if
the utterance was “I want to send an e-mail to my friend about the meeting next
week,” the keyword phrase “next week” might still match the travel domain, but
with a lower certainty because other words in the utterance (e.g., “send,” “e-mail,”)
do not match keywords for the travel domain; instead, the e-mail/message domain
would have a higher certainty. EX1003, 484.
4. Claim 5

a) Element [5.1]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. See supra Sections VIIL.A.l.e), VIL.A.3;
EX1003, 985.

b)  Element [5.2]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses that “the user is repeatedly

prompted with a question relating to the request if the evaluated request contains
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insufficient understood data to allow the service engine to fulfill the request.”
EX1004, 2:6-11. Specifically, after “pars[ing] the formatted information to
determine its meaning,” Khan discloses that “[i]f the results are not understood”
(when nome of the possible contexts have a score satisfying the predetermined
confidence level), “a follow-up question may be generated ... for dispatch to the
user” (requesting the user to verify the recognized words and phrases). EX1004,
6:29-7:6. Khan further discloses that “initiat[ing] a dialog with the user to obtain
further information” when required variables to process the request “are not
available or have low associated confidence levels.” EX1004, 17:8-10; id., 17:31-
18:7. A POSITA would have understood that such dialog seeking clarification would
have included requesting the user to verify the recognized words and phrases,
because the computed utterances could lead to significantly different outcomes, such
as purchasing a flight “from new york to seattle next weekend” and “from newark
to seattle next week.” EX1004, 9:15-20. If the system is not sufficiently confident in
one of these recognitions, a POSITA would have understood that the system would
seek verification rather than proceed with processing. EX1003, 486.

c) Element [5.3]

Khan discloses this element. Khan discloses, after “prompting the user with a
question relating to the request,” parsing the subsequent utterance and “determining

the meaning of the request” (determining the context based on information provided
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by the user in one or more subsequent natural language speech utterances)
repeatedly “until the probability of correctness is at least equal to the predetermined
value.” EX1004, 26:5-15; see also id., 17:8-10; EX1003, 987.

5. Claim6

a) Element [6.1]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Supra Section VII.A.1.g); EX1003, 488.

b)  Element [6.2]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses that the “XML template relating
to the domain of the request” (the grammar used by the selected domain agent)
includes “required variables, secondary variables and search variables” (one or more
required values and one or more optional values for a request). EX1004, 16:27-
17:10. Khan teaches that “[t]he required variables are those necessary to conduct any
relevant search for the information request to be processed,” while “[t]he secondary
variables are not necessary but extremely helpful in pinpointing the information
requested and the search variables identify the requested information.” EX1004,
16:34-17:7. Khan discloses determining these values by “retriev[ing]” the “template

relating to the domain of the request.” EX1004, 16:31-32; EX1003, 989.
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c) Element [6.3]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses that “the request is mapped by
an intelligent service agent to a template relating to the domain of the request”
(extracting one or more criteria and one or more parameters from the keywords
contained in the recognized words and phrases). EX1004, 16:27-28. When mapping
the request to the template, Khan discloses extracting criteria and parameters from
the request using procedures sensitive to the determined context, for example by
determining a date range based on the keyword phrase “next weekend” in the request
and determining that a “Fare” criterion is “Low” based on the keyword phrase “find
cheapest fare” in the request. See EX1004, 15:14-15 (the request containing “next
weekend” and “find cheapest fare” as keyword phrases), 17:19 (providing “Feb 00
11-13” as a date range for “DATE” wvariable), 17:29 (providing
“<CRITERIA>Low</Criteria>" for “Fare”’). A POSITA would have understood that
Khan discloses that mapping these keyword phrases to the template involves
procedures sensitive to the determined context because doing so depends on the
specific aspects of the template for the determined domain, such as specific criteria
and parameters (e.g., a “Fare” criteria). EX1001, 18:15-21 (“context sensitive
procedures for extracting the criteria or parameters from the user’s question or

command”). This disclosure in Khan also satisfies the construction of “procedures
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sensitive to the determined context” as “procedures that differ based on which
context has been determined,” because templates for different contexts include
different criteria and parameters. EX1004, 16:27-17:18; EX1003, 490.

d) Element [6.4]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. As noted above, Khan discloses an example
where “Low” is identified as the criteria for “Fare” in the example request where
“find cheapest fare” was a keyword phrase from the request and dates identified as
variables for the keyword phrase “next weekend” (inferring one or more criteria and
one or more parameters). EX1004, 15:14-15, 17:19, 17:29. A POSITA would have
understood that these criteria and parameters are inferred using the dynamic set of
prior probabilities because Khan discloses using “probability factors” to
“associate[] confidence levels” with the criteria and parameters, so these confidence
levels would have been assigned to the criteria and parameters using the dynamic set
of prior probabilities (i.e., learned probabilities that associate a domain with a
keyword). EX1004, 17:7-10; EX1003, 991.

e) Element [6.5]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses populating the “template

relating to the domain of the request” with information from the request
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(transforming the extracted and the inferred criteria and parameters into a format
compatible with the grammar used by the selected domain agent). EX1004, 16:27-
28; supra Section VIIL.A.l1.g). Khan provides an example request prior to the

mapping (transforming):

<LISTQUERY>

<QUERYINT> i want to fly from new york to seattle next weekend find me
the cheapest fare available

<PROBFACT> 0.95 </PROBFACT>

<KEYWRD-PHP,ASE> fly </KEYWRD-PHRASE>
<KEYWRD-PHRASE> from new york </KEYWRD-PHRASE>
<KEYWRD-PHRASE> to seattle </KEYWRD-PHRASE>
<KEYWRD-PHRASE> next weekend </KEYWRD-PHRASE>
<KEYWRD-PHRASE> find cheapest fare </KEYWRD-PHRASE>
</QUERYINT>

</LISTQUERY>

<LISTDOMAIN>

TRAVEL <PROBFACT> 1.0 </PROBFACT>
</LISTDOMAIN>

EX1004, 15:7-16, 16:5-7; EX1003, 992.
After mapping (transforming) the extracted and inferred values to the
template, “the request may consist of the following XML representation”

corresponding to the template relating to the domain (the format compatible with the

grammar used by the selected domain agent):
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<TITLE> XML TRAVEL REPRESENTATION </TITLE>
<TRAVELTEMP>

<MODE> AIR </MODE>

<LISTREQVAR>

<ORIG> new york </ORIG>

<DEST> seattle </DEST>

<DATE> Feb 00 11 -13 </DATE>
</LISTREQVAR>

<LISTSECVAR>

<CARR> Open </CARR>

<TIME> Open </TIME>

<CLSS> Open </CLSS>

<MEAL> Open </MEAL>

<ARPT> Open </ARPT>

</LISTSECVAR>

</LISTSRCVAR>

<V1> Fare <CRITERIA> Low </Criteria> </VI>
</TRAVELTEMP>

EX1004, 17:11-30. As shown, the representation (transformed criteria and
parameters) includes the required variables such as origin, destination, and date (al//
of the required variables) and designates the secondary variables such as <TIME>
and <CARR> as “Open” (one or more of the optional variables). EX1004, 17:16-27
(indicating required variables as “LISTREQVAR,” origin as “ORIG,” destination as
“DEST,” date as “DATE,” secondary variables as “LISTSECVAR,” and various

secondary variables left “Open”), 17:5-7. Khan discloses populating one or more of
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the secondary variables (one or more of the optional variables) “(if not earlier
supplied by the user) by accessing a user preference database.” EX1004, 18:8-9; id.,
18:9-13 (describing the intelligent agent extracting and inferring values for the
secondary variables based on user preferences and historic records for the user).
EX1003, 993.

6.  Claim7

a) Element [7.1]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses that the request (the at least one
request contained in the utterance) is “[a]n instruction to a service engine, such as
an instruction to search for information relating to a query, an instruction to place an
order, an instruction to make a reservation, or an instruction to perform several tasks,
especially several related tasks” (includes at least one question and at least one
command). EX1004, 3:8-10 (emphasis added). While Khan does not explicitly
mention utterances in command or question form, a POSITA would have understood
that any natural language engine that processes a “query” would be expected to
interpret queries in question or command form (e.g., “find a flight to New York on
Sunday” versus “do you have a flight to New York on Sunday?”). E.g., EX1010,
198 (describing “sample user queries” in command and question form). POSITAs

further knew that typical “utterances are composed of more than one sentence, so
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that in general, each input is a sequence of commands, questions, and/or assertions.”
EX1032, 4:61-63. As Khan teaches handling multiple tasks, a POSITA would have
been motivated to implement Khan to handle a “complex request” including both a
question and a command, in order “to fulfill the request” regardless of the query
form. EX1004, 2:6-11, 27:21-28:8. The POSITA would have reasonably expected
success because POSITAs knew how to “separate the utterance into its component
instructions.” EX1032, 5:62-66; id., 5:44-57, 6:4-65. EX1003, 994.

b)  Element [7.2]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Supra Section VII.A.1.h); EX1003, 995.

c) Element [7.3]

Khan teaches this element, and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses a “[c]entral computer 100”
(local processing device) including a processor and memory storing the service
engine. EX1004, 3:33-4:10, FIG. 1A (reproduced below). The central computer is
“connected to one or more of remote computers 166a through 166n” (remote
processing devices) for processing requests. EX1004, 5:33-6:7. Khan discloses the
service engine, via the intelligent service agent, performs “any other actions
necessary to fulfill the user’s request,” such as “generat[ing] an order automatically”

which is then “sent automatically to the applicable airline or other vendor” (directing
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the at least one command to local or remote processing devices). EX1004, 18:24-
30; id., 18:30-33 (describing how the service engine automatically performs other
tasks according to a command in the request). EX1004, 18:30-33; EX1003, 496. A
POSITA would have understood that the service engine performing such actions as
directing the at least one command to local or remote processing devices because
the command to perform one or more tasks is directed to and performed locally (at
least in part by the intelligent service agent at the central computer, such as
generating an order) and remotely (e.g., by “purchas[ing] goods or services on behalf

of a user” which would involve sending an order to remote computers for

processing). EX1004, 18:24-33.
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Figure 1A

EX1004, FIG. 1A (highlighting added). EX1003, 997.
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d) Element [7.4]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses performing “any search
necessary to fulfill the request” by “select[ing] and access[ing] one or more relevant
knowledge bases or other databases (or part or all of the Web or Internet) and ...
perform[ing] a search of each such source of data based on the XML request”
(querying local or network information sources to resolve information requested in
the at least one question). EX1004, 18:14-18. For the airfare example, Khan
discloses selecting two databases, where “[d]epending on the architecture and format
of each database, the algorithm generates appropriate searches, connects with remote
databases, and retrieves information for the dates requested.” EX1004, 18:18-23.
EX1003, 998.

7. Claim 8

a) Element [8.1]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. Supra Section VII.A.6; EX1003, 999.

b)  Element [8.2]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. For the airfare example, Khan discloses that

the intelligent service agent uses a “smart search algorithm [to] select two databases
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to locate the least expensive domestic airline fares, one listing standard airline fares
and one listing wholesale and discount travel operator fares” (distinct information
sources). EX1004, 18:18-21. Then, “[d]epending on the architecture and format of
each database, the algorithm generates appropriate searches, connects with remote
databases, and retrieves information for the dates requested” (submitting a plurality
of asynchronous queries to the information sources, the plurality of queries
including a plurality of duplicate queries submitted to distinct information sources).
EX1004, 18:21-23.

A POSITA would have understood that the searches submitted to the different
databases are duplicate queries because each search seeks the same information
(e.g., the cheapest airfare between the designated origin and destination on the given
dates). A POSITA also would have found it obvious to implement the searches as
asynchronous queries submitted to the different databases at least because the
searches are independent of each other (e.g., the airfares returned from one database
do not affect or depend on the airfares returned from another database), and because
the queries could be either synchronous or asynchronous with predictable results.
E.g., EX1021, 1:57-2:8 (discussing synchronous versus asynchronous queries).
Further, Khan teaches queries that “request information automatically (such as
course catalogs and applications from colleges meeting certain criteria),” where

there may be delayed feedback from the information source. EX1004, 18:30-33. The
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POSITA thus would have understood that Khan suggests submitting asynchronous
queries because otherwise, the service engine would need to submit the searches
sequentially (i.e., one at a time) and wait until results are received to continue
processing, as the service engine would be limited to connecting to “at most one
database at a time” if synchronous queries were used. EX1021, 1:57-67; EX1003,
q100.

c) Element [8.3]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses “generat[ing] appropriate
searches, connect[ing] with remote databases, and retriev[ing] information for the
dates requested” (receiving a plurality of results of the queries) when searching
distinct databases (from the information sources) for the airfare example. EX1004,
18:21-23. These “appropriate searches™ are a plurality of asynchronous queries
because they are submitted to each respective database independently and in parallel
of each other, and further because in some instances a result may not be immediately
returned by the information source. E.g., EX1004, 18:30-33; supra Section
VIL.A.7.b). A POSITA would have understood that the “information for the dates
requested” (a plurality of results of the queries from the information sources) would

have been asynchronously received because the timing of receipt from each database
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may “[d]epend[] on the architecture and format of each database” rather than on the
timing of receipt from another database. EX1004, 18:21-23; EX1003, q101.

d) Element [8.4]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses “assembl[ing] the output of the
smart search module into a context specific response based on user preferences and
the communications medium used by the user,” which involves scoring a relevance
of each of the asynchronously received results using the dynamic set of prior
probabilities to determine one or more best responses to the at least one question.
EX1004, 7:15-17. The intelligent service agent “assists in identifying and collecting
all information relevant to fulfilling the user’s request.” EX1004, 2:29-31 (emphasis
added); id., 1:13-26 (service engine avoids “irrelevant” results); 16:34-17:5
(“relevant search”) (emphasis added); 18:14-23 (searching multiple databases for
“relevant” information). For the airfare example, Khan discloses determining “the
least expensive fare (or only a few of the least expensive fares)” (one or more best
responses to the at least one question) when assembling a response from the received
results. EX1004, 19:5-12. Khan also discloses that the results may include “a
substantially greater number of fares (perhaps relating to flights departing at
different times or with different numbers of connections).” EX1004, 19:9-12. Khan

discloses that “[t]he content and format of this response may be based on the
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interface through which the response will be returned to the user.” EX1004, 19:6-7.
Consequently, the number of results returned may range from “only the least
expensive fare” where a brief response is appropriate to “a substantially greater
number of fares” where space is less limited. EX1004, 19:7-12; EX1003, q102.

A POSITA implementing Khan would have found it obvious to rank the
received results based on relevance to determine which results to provide to the user
(scoring a relevance of each of the asynchronously received results to determine one
or more best responses to the at least one question) so that only the most relevant
result (e.g., “only the least expensive fare” satisfying all other parameters) can be
returned, because Khan teaches prioritizing which results, or “relevant hits,” to
return to the user based on how close the result is to satisfying the parameters and
criteria of the query (i.e., its relevance). EX1004, 1:13-26, 19:5-12; id., 16:27-17:10.
POSITAs knew how to score and rank the relevance of search results to identify “the
most relevant search result,” and would have easily implemented relevance scores
in the service engine of Khan. EX1026, [0006]; id., [0046], [0053]-[0055]. Further,
a POSITA would have understood that Khan discloses scoring the relevance of these
results using the dynamic set of prior probabilities, because the dynamic set of prior
probabilities reflect “past learned data™ relating to user requests and thus would
enable the intelligent service agent to rank “flights departing at different times or

with different numbers of connections” as more or less relevant depending on the
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historic preferences of the user and/or previous dialogue with the user. EX1004,
14:33-34, 19:9-12; id., 6:9-12, 9:11-15, 11:32-12:5, 18:8-13 (disclosing that “the
intelligent agent might identify airport preference” where “the user departed on
ninety percent of previous recorded flights from LaGuardia Airport in New York™);
supra Section VII.A.1.c); EX1003, 9103.

8. Claim 9

a) Element [9.1]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. Supra Section VIL.A.7; EX1003, 4104.

b) Element [9.2]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses that “the results generated by
the service engine are assembled into a response” (formulate a response to the
question), which includes determining one or more tokens. EX1004, 19:5-6.
Specifically, for the airfare example, Khan discloses selecting “the least expensive
fare (or only a few of the least expensive fares)” to “assemble[] into a response”
(determining one or more tokens required to formulate a response to the question).
EX1004, 19:5-12. A POSITA implementing Khan would have been motivated to
determine one or more tokens (e.g., a “fare” token) required to formulate a response

to the question, because the response must include the identified information (e.g.,
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the least expensive fare) to address the user’s request. Khan further discloses
“identify[ing] the key information provided in the request to conduct information
retrieval or execute tasks” (EX1004, 16:9-11), where such key information is
expressed in the query in terms of required variables, secondary variables, and search
variables (EX1004, 16:31-17:8). A POSITA would have found it obvious to use one
or more such variables as one or more tokens required to formulate a response to the
question, because doing so was a known technique that naturally and predictably
allows natural language responses populated with appropriate values. EX1012, 8
(describing that “[i]n the flight information example, you could use the tokens CITY
and DATE”). For example, a POSITA would have understood that the “ORIG,”
“DEST,” and “DATE” required variables for the airfare example would have
corresponded to tokens used in the best response, so that the response would include:
“The cheapest fare from ORIG to DEST on DATE is FARE,” where values for the
tokens are substituted from the query results. E.g., EX1004, 17:16-30 (depicting
variables and criteria for the airfare example that may be used as tokens); EX1003,
q105.

c) Element [9.3]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. As discussed supra Section VII.A.8.b), Khan

discloses using “the key information provided in the request to conduct information

Petition For Inter Partes Review Of USP 7,398,209 Page 53



IPR2025-01351
Patent 7,398,209

retrieval” and that “the results generated by the service engine are assembled into a
response” (extracting one or more values for the determined tokens from the
asynchronously received results). EX1004, 16:9-11 (emphasis added), 19:5-6. As
Khan discloses, for the airfare example, that “only the least expensive fare (or only
a few of the least expensive fares) ... might be returned in the response,” a POSITA
would have understood that the values corresponding to these fares are extracted
from the results received from the databases. EX1004, 19:7-12; 18:14-23. Khan
further teaches that the retrieval of desired information from the databases
“[d]epend][s] on the architecture and format of each database,” and that “[t]he content
and format of this response may be based on the interface through which the
response will be returned to the user.” EX1004, 18:14-23, 19:6-7. As the received
results are in the format of the information source, a POSITA would have understood
that extracting the values from the received results requires using a format-specific
method to extract only the desired information (applying one or more scraping
criteria to the asynchronously received results), because the information to be
extracted from the results may be structured significantly differently depending on
the format of the information source (e.g., whether it is a certain type of database or
a webpage accessed via “the Web or Internet”). EX1004, 18:14-23, 19:6-7; EX1003,

q106.
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Further, POSITAs knew how to extract or scrape desired information from an
information source. EX1017, 5:55-56, 6:7-23, 6:24-35. Similarly, lizuka teaches
“extracting required information item by item from different HTML documents”
located via a search query, where the documents have different locations, structures,
and attributes. EX1006, 4:60-65; id., 4:44-51, 12:18-32, 22:2-31. A POSITA thus
would have been motivated to extract values for the tokens from the results with the
predictable result of the result including the relevant information, because of the
express teachings in Khan and the known techniques. EX1003, 4107.

d) Element [9.4]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. As the extracted values are retrieved from “one
or more relevant knowledge bases” that include “the Web or Internet,” a POSITA
would have understood that Khan discloses evaluating the received results using the
same or similar parsing methods used to parse and evaluate the utterance “to
determine if they are understood” (evaluating the extracted values using the dynamic
set of prior probabilities) because the results received from “the Web or Internet”
would be in a natural language format similar to the utterance. EX1004, 6:29-7:6,
18:14-18; id., 3:5-7 (describing “Natural Language Format™), 11:30-16:26
(describing parsing the request so that “information may be extracted”); supra

Section VII.A.1.c). Khan further discloses there may be “insufficient understood

Petition For Inter Partes Review Of USP 7,398,209 Page 55



IPR2025-01351
Patent 7,398,209

data to allow the service engine to fulfill the request,” and that “any other actions
necessary to fulfill the user’s request may be performed,” including “automatically
using previously stored user information™ (resolving ambiguous, incomplete, or
conflicting information). EX1004, 22:18-19, 18:24-28. For example, Khan discloses
that “the intelligent agent might identify airport preference” by using statistical
information regarding user history. EX1004, 18:8-13 (identifying “that the user
departed on ninety percent of previous recorded flights from LaGuardia Airport in
New York™ to fill in incomplete information). EX1003, 4108.

Further, POSITAs knew that such a dynamic set of prior probabilities would
be used to resolve ambiguities in extracted values of received results, where
alternatives of the values are “listed and ranked by probabilities that may be
learnable from data.” EX1011, 707; id., 706-720; see also EX1010, 3-5; EX1017,
7:6-22; EX1006, 22:16-26. Thus, a POSITA would have been motivated to
implement Khan to evaluate the extracted values using the dynamic set of prior
probabilities, wherein evaluating the extracted values includes resolving ambiguous,
incomplete, or conflicting information, at least because doing so was known in the
art for resolving ambiguities during natural language processing, and further because

Khan discloses to do so. EX1003, 9109.

Petition For Inter Partes Review Of USP 7,398,209 Page 56



IPR2025-01351
Patent 7,398,209

e) Element [9.5]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. For example, Khan in its Airfare example
discloses selecting “only the least expensive fare (or only a few of the least expensive
fares)” to “return[] in the response” (selecting one or more best values for the
determined tokens from the evaluated values, wherein the one or more best
responses include the one or more selected best values). EX1004, 19:5-12. EX1003,
q110.

9. Claim 12

a) Element [12.1]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. Supra Section VII.A.8; EX1003, q111.

b)  Element [12.2]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses that “the intelligent agent
prompts the user to supply any essential information that is not understood”
(determining that the dynamic set of prior probabilities has failed to resolve the
ambiguous, incomplete, or conflicting information). EX1004, 17:31-33. As Khan
also teaches that “any other actions necessary to fulfill the user’s request may be

performed” after receiving and processing the information from the knowledge
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bases, a POSITA would have understood that Khan determines whether the
information is sufficient “to fulfill the user’s request,” which includes determining
whether the information is understood or otherwise complete enough for the
intelligent agent to act. EX1004, 18:24-25. For example, Khan discloses an example
of automatically booking a flight “if the user had requested that the service engine
reserve the least expensive seat on the applicable flight,” where sufficient
“previously stored user information” is present for the intelligent agent to
successfully do so. EX1004, 18:25-28. In this scenario, if the intelligent agent were
unable to determine whether the user wanted to book the cheapest flight out of
Kennedy or LaGuardia airport in New York City, it would do so by determining that
it was unable to use the dynamic set of prior probabilities to resolve any ambiguous,
incomplete, or conflicting information necessary to complete the purchase. EX1004,
17:8-10 (“If all of the required variables are not available or have low associated
confidence levels, the intelligent agent will initiate a dialog with the user to obtain
further information”); see also EX1018, 23:32-37 (“Ambiguity may result from
more than one correct interpretation of a submission (for example, a request for the
flight schedules leaving New Y ork City can be interpreted as leaving Kennedy or La
Guardia airport and more information from the submitter would be required to

resolve the ambiguity).”). EX1003, q112.
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c) Element [12.3]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses “prompting the user with a
question relating to the request” when “the evaluated request contains insufficient
understood data to allow the service engine to fulfill the request” (resolving
ambiguous, incomplete, or conflicting information by requesting the user to provide
additional information for resolving the ambiguous, incomplete, or conflicting
information). EX1004, 22:18-19; see also id., 17:31-18:8 (“the intelligent agent
prompts the user to supply any essential information that is not understood”), 18:24-
33 (“any other actions necessary to fulfill the user’s request may be performed,”
including “request[ing] information automatically”). EX1003, q113.

10. Claim 13

a) Element [13.1]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. Supra Section VII.A.8; EX1003, 4114.

b) Element [13.2]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses selecting “[t]he content and
format of this response ... based on the interface through which the response will be

returned to the user” (selecting a format template for presenting the one or more best
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responses). EX1004, 19:6-7; id., 19:7-12 (describing different format templates for
different interfaces), 19:13-17 (describing packaging the response), 7:15-19
(describing “assembl[ing] the output of the smart search module into a context
specific response based on user preferences and the communications medium used
by the user,” followed by “packag[ing] the response” and “format conversion”).
EX1003, 9115.

c) Element [13.3]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses presenting the results, such as
“the least expensive fare (or only a few of the least expensive fares)” (the one or
more best responses), via a speech/voice interface with “content and format” based
on the voice interface. EX1004, 19:5-17; id., 7:15-17. Khan does not provide further
implementation details regarding how the response 1s assembled and “packaged into
a collection of statements to be played to the user” via the voice interface. EX1004,
19:14-17; EX1003, q116.

A POSITA understood, however, that standard text-to-speech (TTS) systems
include a variety of voices corresponding to different personalities. E.g., EX1019,
3:50-52; EX1027, 4:12-14, 3:24-36; EX1010, 120-136. POSITAs knew that a
“speaking style of the voice ... can impart an overall tone to a communication,”

where the speaking style (personality) reflects character and emotion. EX1011, 743-
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745. POSITAs further knew that “fairly reliable tools exist[ed]” for the task of
predicting prosody for text-to-speech synthesizers, where prosody is “influenced by
the personality of the speaker.” EX1016, 5:26-36 (emphasis added). Prosody is a
combination of “physical, phonetic effects ... employed to express attitude,
assumptions, and attention,” by varying pauses, pitch, rate/relative duration, and
loudness. EX1011, 739-740. POSITAs knew that if text “is spoken on a constant,
uniform pitch with no pauses, or with uniform pauses between words, it sounds
highly unnatural.” EX1011, 740. Hartono teaches selecting a personality for an agent
to communicate with a user, and thus “express similar levels of assertiveness and/or
responsiveness by varying the words used, the speed at which the words are
delivered, the tone and/or the pitch of the words.” EX1007, 33:1-10; id., 32:14-25.
A POSITA thus would have been motivated to implement Khan with selectable
personalities for presenting the results to the user for the presented results to sound
more natural to the user, as known in the art such as Hartono, and would have
reasonably expected success doing so because existing systems already provided
personality modules. EX1003, 4117.

d) Element [13.4]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. As discussed supra Section VII.A.8.b), Khan

renders obvious determining one or more tokens required to formulate a response to
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the question. Khan further discloses assembling the results into a response that is
returned to the user via the voice interface. EX1004, 19:5-18. A POSITA would have
understood that assembling the results into a response includes selecting a template
with attributes (tokens) “interspersed between words of natural language.” EX1008,
1:50-53 (explaining in 2000 that “[t]he majority of current conversational systems
perform natural language generation (NLG) with templates”). POSITAs knew that
a template could provide “a fixed way of rendering [a set of attribute-value pairs]
into natural language,” and would have understood selecting a template as
determining an order for presenting the tokens contained in the response because
selecting the template sets the order for presenting the tokens. EX1008, 1:59-61.
POSITAs also knew that “[t]he ability to reorder words and attributes is important
for the purposes of generating natural language,” and that templates can be
dynamically generated, with a “dynamic reordering of words and attributes such that
a most appropriate phrase for a given situation is found” (determining an order for
presenting the tokens contained in the response). EX1008, 2:66-3: 12; see also id.,
2:67-3:7, 3:18-52. EX1003, q118.

A POSITA would have been motivated to implement Khan with dynamic
reordering of tokens, in order to achieve a natural language output while maintaining
flexibility in the types of requests that a user may submit. EX1004, 1:16-17 (teaching

that system should provide better results than “canned responses™), 3:8-10
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(describing requests); EX1008, 7:63-67 (dynamic reordering “eliminates the need
for a programmer to specify every possible ordering of various words and phrase
fragments” for a natural language generation system). A POSITA would have been
further motivated to implement Khan with dynamic reordering and thus achieve
more natural responses in order to facilitate effective human-computer interaction in
“noisy, or stressful situations” where “the requirement for more natural sounding
speech is thought to be important” (EX1020, 1:29-32), because Khan teaches using
automobile communication systems and smart remote controls as voice interfaces,
where the environment may be noisy or stressful. EX1004, 1:22-26, 1:31-32, 2:15-
25. The POSITA would have reasonably expected to succeed in doing so because
Khan already provides the elements for doing so (e.g., response assembly module,
the dynamic set of prior probabilities) and the implementation does not require any
reworking of the Khan system. EX1003, q118.

e) Element [13.5]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. The response assembly module of Khan
prepares the “context specific response based on user preferences and the
communications medium used by the user.” EX1004, 7:15-17; id., 19:5-7. To make
the response context specific and suitable for voice output, POSITAs knew that

preparing text for text-to-speech (TTS) involved performing text normalization,
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which is “the conversion from the variety of symbols, numbers, and other
nonorthographic entities of text into a common orthographic transcription suitable
for subsequent phonetic conversion” (performing variable substitutions and
transformations on the best values selected for the tokens). EX1011, 692 (emphasis
added); see also EX1008, 4:38-42 (describing substituting attributes / tokens “with
their respective natural language values™). EX1003, 4119.

POSITAs further knew that the normalization of text including abbreviations,
for example, is “context driven and probabilistic in nature” (using the dynamic set
of prior probabilities to vary a terminology of the best values). EX1011, 693. For
example, if the user requested an address and the best value obtained by the
intelligent agent was “123 Example Dr.,” a POSITA would have understood that the
response assembly module of Khan would use the dynamic set of prior probabilities
to substitute “Dr.” with “Drive” because this would be more probable (and natural)
than “Doctor” in the address or travel domain. E.g., EX1011, 693 (Table 14.1
depicting ambiguity of “Dr. Smith” having alternatives of “doctor or drive”).
Similarly, POSITAs knew that “varying the words used” would make the computer-
generated response seem more natural, as taught by Hartono. EX1007, 33:1-10
(emphasis added). A POSITA implementing Khan thus would have used the known

techniques of variable substitutions and transformations, including by varying a
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terminology, with the predictable result of making responses more natural and less
like the “canned responses” disparaged by Khan. EX1004, 1:16-17. EX1003, 120.
11. Claim 14

a) Element [14.1]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. Supra Section VII.A.10; EX1003, 9121.

b)  Element [14.2]

Khan teaches this element and thus renders the claimed method obvious for
the foregoing and following reasons. Khan discloses selecting a format template for
presenting the one or more best responses, which includes selecting a “format of this
response’ for output, and further assembling the results into the response (formatting
the best responses in accordance with the selected format template). EX1004, 19:5-
12; supra Section VII.A.10.b). Khan further discloses that “the assembled response
is packaged based on the particular interface through which the response will be
transmitted,” where responses returned via voice interfaces are “packaged into a
collection of statements to be played to the user” (wherein a text to speech engine
reads the formatted best responses to create a system generated speech utterance
that presents the best responses to the user). EX1004, 19:13-18; id., 7:15-19.
POSITAs would have understood that the output packaging module that “packages

the response for transmission to the user” (EX1004, 7:17-19) included a text-to-
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speech (TTS) engine for generating the collection of statements from the assembled,
formatted response, because “a text-to-speech system that conveys spoken
information” is a basic subsystem of a spoken language system. EX1011, 4, 6-7;
EX1007, 23:4-13 (Hartono describing a “text-to-speech synthesizer” using
“commercial off the shelf technology”). A POSITA thus would have found it
obvious to use a TTS engine to generate the utterance “to be played to the user,”
because Khan suggests doing so and TTS engines were a basic element of a natural
language system. EX1004, 19:13-18; EX1003, q122.

VIII. GROUND 2: CLAIMS 1, 2,4-9, AND 12-14 ARE
OBVIOUS OVER KHAN IN VIEW OF RICCARDI

To the extent Patent Owner argues that it was not within the POSITA’s
knowledge to maintain a dynamic set of prior probabilities usable at each stage of
processing, Ground 2 expressly relies on Riccardi to confirm the obviousness of this
element. See supra Section VIIL.A.l.c) (discussing Riccardi as a background
reference). EX1003, 4123.

Riccardi (EX1005) issued from a U.S. patent application filed September 21,
2001, and claiming priority to a provisional application filed September 27, 2000,

and thus qualifies as prior art under at least Section 102(e). EX1005, Cover. Riccardi
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1s a continuation-in-part of applications filed October 18, 2000, claiming priority to
a provisional application filed on November 5, 1999. Id. EX1003, 124.

As explained above for Ground 1, Riccardi discloses an “adaptive spoken
dialog system,” which “transforms a prior probability distribution from one domain
to another without speech transcription (on-line adaptation),” thus allowing the
system to “react and recover to novel events” and providing improved speech
recognition “in the user’s next utterance.” EX1005, 6:9-20; id., 6:25-7:19
(describing adapting the model using “at least two stochastic modeling processes™).
A POSITA would have been motivated to include this dynamic speech recognition
functionality in the Khan service engine, which complements the adaptive learning
of requests taught by Khan, so that the service engine “adapt[s] to unseen speech and
language events,” thereby improving the accuracy and flexibility of the service
engine. EX1005, 2:22-53. The POSITA would have reasonably expected success
implementing this functionality in the Khan service engine because (1) Khan already
provides a set of prior probabilities for speech recognition and parsing (supra
Section VII.A.1.c)), (2) Khan discloses using “generic speech recognition software”
(EX1004, 4:33-5:7), indicating that its system was designed to accommodate various
speech processing modules, including the adaptive speech recognition of Riccardi,
and (3) POSITAs knew how to update probabilistic models used for natural language

processing (EX1024, 13:44-14:9). EX1003, 44125-128.
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Thus, for at least the reasons provided above in Ground 1, the Challenged
Claims are further obvious over Khan and Riccardi.

IX. GROUND 3: CLAIMS 1,2, 4-9, AND 12-14 ARE
OBVIOUS OVER KHAN IN VIEW OF RICCARDI AND IIZUKA

To the extent Patent Owner argues that extracting one or more values for the
determined tokens from the asynchronously received results is not obvious in view
of Khan, Ground 3 expressly relies on lizuka (discussed as a background reference
in Ground 1) to confirm the obviousness of this element, and of the Challenged
Claims. See Section VII.A.8.c) (element [9.3]). EX1003, q129.

lizuka (EX1006) issued from a U.S. patent application filed June 9, 1999, and
thus qualifies as prior art under at least Section 102(e). EX1006, Cover. EX1003,
9130. As discussed above, lizuka teaches “extracting required information item by
item from different HTML documents” located via a search query, where the
documents have different locations, structures, and attributes. EX1006, 4:60-65; id.,
4:44-51, 12:18-32, 22:2-31. A POSITA implementing the service engine of Khan
would have been motivated to use the information extraction techniques of lizuka as
implementation details for “flexibly retrieving necessary information” from various
information sources, regardless of the structure or style of the original information
sources, as taught by lizuka (EX1006, 29:45-59), because this disclosure is

consistent with the teachings of Khan regarding “retriev[ing] information” from
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remote databases “[d]epending on the architecture and format of each database”
(EX1004, 18:21-23). The POSITA would have easily incorporated the teachings
from lizuka with the obvious implementation of Khan and Riccardi described in
Grounds 1 and 2 by programming the “Smart Search Module” of the service engine,
which already “contains multiple algorithms designed to interface with and search
across multiple knowledge bases.” EX1004, 7:12-14, FIG. 1B. EX1003, 4131.

For at least these reasons in combination with the reasons provided above in
Grounds 1 and 2, the Challenged Claims are further obvious over Khan, Riccardi,
and lizuka.

X.  GROUND 4: CLAIMS 1,2, 4-9,

AND 12-14 ARE OBVIOUS OVER KHAN
IN VIEW OF RICCARDI, IIZUKA, AND HARTONO

To the extent Patent Owner argues that selecting personalities and varying
language in natural language responses, along with using text-to-speech
synthesizers, is not obvious in view of Khan and the knowledge of a POSITA,
Ground 4 expressly relies on Hartono (discussed as a background reference in
Ground 1), to confirm the obviousness of these elements, and of the Challenged
Claims. EX1003, 94132. See Sections VII.A.10.c) (element [13.3]), VIL.A.10.¢)
(element [13.5]), VILLA.11.b) (clement [14.2]).

Hartono is an international patent application filed August 20, 1999, and

published March 2, 2000, and thus is prior art at least under 102(a). EX1007, Cover.
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Much like Khan, Hartono discloses an “adaptive natural language interface” where
agents fulfill user requests. EX1007, 1:19-20, 4:9-13. As discussed above, Hartono
discloses selecting a personality used by an agent communicating with the user, and
“varying the words used” in the natural language response. EX1007, 32:14-33:13.
Hartono explains that this allows that this allows responses to be “adaptive to the
personality of the user,” and “express[es] similar levels of assertiveness and/or
responsiveness by varying the words used, the speed at which the words are
delivered, the tone and/or the pitch of the words.” EX1007, 32:14-17, 33:4-10.
Hartono further discloses a “text-to-speech synthesizer” for generating a speech
utterance for the user. EX1007, 23:4-13. Hartono discloses “us[ing] commercial off
the shelf technology to communicate messages to the user 106 by speech.” EX1007,
23:7-9; EX1003, q133.

A POSITA implementing the service engine of Khan would have been
motivated to incorporate the selection of a personality, the varying of terminology
in a response, and the use of text-to-speech synthesizers as taught by Hartono for the
responses provided to the user in order to achieve more natural responses and
enhance the communication between the user and the service engine. EX1007, 1:25-
2:19 (describing goal of “[m]aking computers more user-friendly” and “[n]atural or
spoken language [as] an efficient method ... to communicate”). Further, the POSITA

would have naturally turned to Hartono for implementation details on generating the
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response “to be played to the user” (EX1004, 19:14-17), because the adaptive
teachings in Hartono inform how to “deliver[] the output to the user ... using
simplified emotional response.” EX1007, 33:1-4. The POSITA would have
reasonably expected success because these features were available as “commercial
off the shelf technology” that “utilize[s] intonation to make the synthesized speech
sound more natural to the user,” and could easily be incorporated into the service
engine of Khan. EX1007, 23:7-10; EX1003, 9134.

For these same reasons, a POSITA would have been motivated to incorporate
the teachings of Hartono into the obvious implementation of Khan, Riccardi, and
lizuka described in Grounds 1-3. For at least these reasons, the Challenged Claims
are further obvious in view of Khan, Riccardi, lizuka, and Hartono. EX1003, 9135.

XI. NO OBJECTIVE INDICIA OF NON-OBVIOUSNESS

Petitioner is not aware of any evidence of objective indicia of non-
obviousness having a nexus to the challenged claims. Novartis AG v. Torrent
Pharms. Ltd., 853 F.3d 1316, 1331 (Fed. Cir. 2017) (affirming PTAB obviousness

decision).
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XII. CONCLUSION

Petitioner requests institution for claims 1-2, 4-9, and 12-14 on Grounds 1-4
specified in this petition.
Respectfully submitted,
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KLARQUIST SPARKMAN, LLP
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121 S.W. Salmon Street
Portland, Oregon 97204
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Fax: 503-595-5301

Counsel for Petitioner
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