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MOBILE SYSTEMS AND METHODS FOR RESPONDING TO NATURAL

LANGUAGE SPEECH UTTERANCE

This abplication claims priority from U.S. Provisional Patent Application Serial

No. 60/395,615 filed J uily 15, 2002, the disclosure of which is hereby iﬁcorporated by

reference by its entirety. '

FIELD OF THE INVENTION
" The pnresént ihventioﬁ relates to the retrieval of online,in_fbrm,ation'and processing .

of commands thi‘ough a speech interface in a vehicle environment., More specifically, the

invention.is‘a fully-integrated environmeht'alloWing mobile users to ask natural language

speech questions or givé natubral language commands in a wide i'ange of domains,
supporting local or remote commands, making local and network queries to obtain

information, and presenting results in a natural manner even in cases where the question

asked or the responses received are incomplete, ambiguous or subjective.

BACKGROUND OF THE INVENTION

© Telematics systems are systems that bring human-computer interfaces to
vehicular environments. Conventional computer interfaces use some combination of

keyboards, keypads, p’oirif and click techniques and touch screen displays. These

- conventional interface techniques are generally not suitable for a vehicular environment,

owing to the speed of interaction and the inherent danger and distraction. Therefore,

speech interfaces are bcing’adbptcd in many telematics applications.
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Howéver_, creating a natufal Ianguage speech interface that is suitable for use 1n
thc vehicular environment has provéd:difﬁcult. A generai;plirpose telématics system
must accommodate commands and queries fi;om a_wide 'rangé of domains and from many
users with diverse preferenées and needs. Further, multiple vehicle occupénts may want
to use suchv S);étems, often simultaneously. Finally, most vehicle envi_ronménts are

rclative_ly noisy, making accurate speech recognition inherently difficult.

Human retrieval of both local and network hosted online information and

processing of commands in a natural manner remains a difficult problem in any .
environment, éspeci,ally onboard vehicles. CbgnitiVe research on human interaction
shows that a persbn asking a quéstion or giving a connhand typically relies heavily on-

‘ éont¢Xt and thé_ 'domain»knowledg'e of the pérson answering. On' the ofher’hand, mrachin'e- o

based queries of documents and databases and execution of commé.ndé must be highly

s'"tructuredkand: are not inher'ekntlyv natural to the human user. Thus, human questions and

commands and rh_achine processing df quéries are fundamentally incompatible. Yet the
ability to allow a person to make natural language speech?based qu‘_er,ie's remains a

desirablé g()al.

.7 ) Much work covering multiple methods has bgeh done in'the fields of natural

‘lahguage processing and 'Speech reCognitioh. Speech recognition has steadiiy jﬁmpfdved in  "

accuracy and today is successfully used in a wide range of applications. Natural

| language processing has previously been applied to the'paréing of speech ‘quéries. Yét-,
no system developed provides a complete environment for users to make natural

Jlanguage speech queries or commands and receive natural sounding responses in a

20f80 - . GoogleExhibit 1019
R x | Page 005



10

15

. 20 v

Attorney Docket No. 25300-003

vehicular environment. There 'remain a number of siglliﬁcant barriers to creation of a

complete natural language speech-based query and response environment.

The fact that most natural language queries ‘an‘d commands are incomp](étevin their

definition is a signiﬁ,cant barrier to natural human,query‘-respdnse interaction. Further,

~ some questions can only be interpreted in the context of previous questions; knowledge

of the domain, or the user’s history of interests and preferences. Thus, some natural
language questions and commands may not be easily transformed to m‘achir'le processable

form. CompOunding this brobiem, many natural language questions may be am»biguou‘s

\

~ or subjective. In these cases, the formation of a machine prbcessable query. and rétunjing ,

of a natural language response is difficult at Bést.

Evén?once a qﬁestion is asked, parsed and interpretéd-, machine prdcessable ‘

| ‘queries and commzinds must be formulated. Depending on the 'néture of the quéstic__m,l

there may not be a simple set of queries returning an adequate response. Several queries

rriay need to be initiated and eVen these queries may need to be chained or éon_caten‘ated" |

‘to achieve a complete result. Further, no single available source may include the entire

set of results réquired. Thus multiple queries, perhaps with several parts, need to be made .
to multiple data sources, which can be both local or on a netWork; Not all of these sourcés 3

and queries will return useful results or any results at all. In a mobile-or vehicularv '

environment, the use of wireless communications compounds the chances that queries -

~ will not complete or return useful results. Useful results that are rctumed areoften

embedded in other information, and from which they may‘nec'd_ to bé extracted. For

example, a few key words or numbers often need to be “scraped” from a larger amountof

. 3of80 .~ GoogleExhibit 1019
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other information in a text string, t;able,‘:list, page or other inf‘orma’l‘tiovn. At- the same timé,_'
other exfraneous‘ information subh as graphics or pi¢tures needs to be removed to process | ,
the resp,c‘)nse n specch‘. In any case, the mqltiple results must be evaluated and combiﬁed'

to form the best possible answer, even in the case where some queries do not returm

- useful results or fail éntirely. In cases where the question is ambiguous or the result

~ inherently subjective, determining the best result to present is a complex prdcess.

Finally, to mairitain a natural interaction, responses need to be retumed rapidly to the '

user. Managing and evaluating complex and uncertain queries while maintaining real-

time performance is a significant challchgc.-

These and other drawbacks exist in existing sjv(ster'ns,

' SUMMARY OF THE INVENTION

An Obj ect of the invention is to overcome these and other drawbacks of prior

speech-based telematic systems.

~ According to one aspect of the invention, systems and'metho‘ds'-a.re provided that

may overcome deficiencies of prior systems through the application ofa complete

“speech-based information query, retrieval, presentation and command environment. This

environment makes significant use of context, prior information, domain knowledge, and

~ user specific profile data to achieve a natural environment for one or more users making

: queriés or commands in multiple domainsl. Through this integrated approach, a s:peech-‘

based natural langUzige query, response and comﬂ13ndlenvir0nment is created. Further, at

each step.in the pfocess, accommodation may be made for full or parﬁal failuré and -

“4/of8‘0 S o ,Google.Exhibitl()‘lQ
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graceful recovery. The roybustne;ss to partial failure is achieved through the use of -
pfobabilistic and fuzzy reasoning at several stages of the prOcéSs; This robustness to »

partial failure promotes the feeling of a natural response to questions and commands.

- According to another aspect of the invention, a mobile interactive natural

language speech system (herein “the system”) is provided that ihcludes a speech unit..

The speech unit may be :ihcorporated into a vehic'le computer device or system, 'or'may be

a separate device. Ifa separate‘.deVice,‘the speech unit may be connected to the vehicle -

computer device via a wired or wireless conncétion. In some embodiments, the

‘ iﬁter_a’ctive natural ‘language speech dévice can be h?ndheld. The handheld device may ‘

interface thh vehicle compu‘ters,or‘ other electronic control syste'ms through wired or ;

‘Wirél_ve:s_rs links. The -handheld devicecan also opérate i_ndéppndéhtly-of the vehicle. The * -
handhe]d cjevice can be»u_séd to remotely control -the vehiCIe_through a;wi;'éless loéél area

connection, a wide area wireless connection or through other communication links.

~* According to another aspect of the invention, the system may include a stand

. alone or networked PC attaéhec_l'to a véhicle,,é standalbne or netWorkedv fixed computef

“in a home or office, a 'PDA,_ wireless phone, or other portable cdmputer;deviée, or other

compliter device or system. Fot chvenience? these and other computer alternatives shall
be simply referred to as a corriputer; One aspect of the invention includes software that is

installed onto the computer, where the software includes one or more of the following

modules: a speech recognition module fot capturing the user ihput; a parser for parsing

" the input, a text to speech engine module for converting text to speech; a network

interface for enabling the computer to interface with one or m‘ore’ networks; a graphical

5080~ GoogleExhibit 1019-
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usér‘interface module, an e’vent'manager er managing events and other :module“s. In

some embodiments the event manager is in communication with a dictionary and phrases

module, a user profile module thét énables user profiles to be created, modified and’ o

accessed, a persbnality modulé that enables various personalities to be created and used,

an agent module, an updéte manager and one or more databases. It will be understood

that this software can be diéiributéd in any Way between a handheld device, a computer
_attached to a vehicle, a desktop comphter or a server without altering the fuhction,

* features, scope, or intent of the invention.

According to one aspect of the invention, and regardleés of the distribution of the

functioﬁality, the systefn may include a speech ~unvit"interface"'deviyce that recéives spoken

natural language querics,’commands' and/or other utterances from a user, and a computer -

~ device or system that receives input from the speech unit and proceSses the input (e.g.,

fetrievés»inforr'nation responsive to the query, takes action consistent with fh_e command
and performs other functions as detailed herein), and responds to the user with a natural

languagé sbeech response. -

'Accordin‘g to anotﬁér "aspecj't'of invention, the system can be interfaced by wired
or wirélésé connections ‘to‘\ one or‘ @ore vchicle-rciated sysfenis. These véﬁicle-related
systems cah Vthel.»nselves be distributed between electrdnic controls or computers attééhed
to the_ vehicle of external to the véhicle. Vehicle‘jsysf;ems employed can include,

electronic control systems, entertainment devices, navigation equipment, and

measurement equipment Or Sensors. Extemalvsystems_ employed include those used

during vehicle operation, such as, weight sensors, payment systems, emergency

6ofsSO Google Exhibit 1019
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a551stance networks, remote ordering systems and automated or attended customer
service functions. Systems on 1 the vehicle typlcally communicate with external systems.

via wireless communications networks.

According to another aspect of the invention, the system can be deployed in a

network of devices using common base of agents, data, information, user profiles and

. histories. ‘Each user can then interact with, and receive the same services and

‘applications at any location equipped with the required device on the network. For
example multiple dev1ces on whlch the invention is deployed and connected to a

network, can: be placed at different locatlons throughout a home place of business,

~vehicle or other location. In sucha case, the system can use the location of the particulaif‘

device addressed by the user as part of tlie context for the'"questions asked.

: AcCoiding to some aspects of the invention, domain specific behavior and v

information are organized into agents. Agents are executables that receive, process and

- respond to user questions, queries and commands. The agents provide convenient and re-
di_stributable packages or modules of functionality, typically for a specific domain.

.Agents can be packages of executable code, scripts, linlr(_s to information, data', and other

data formis, required to provide a specific-package of functionality, usually in a specific

domain. Inother words, an agent may incl'ude everything that is needed to e)itendthe

functionality of the invention toa new domain. Further, agents and their associated data

can be updated remotely over a network as new behavior is added or new information
becomes available. Agents can use system resources and the services of other, typically

more specialized, agents. Agents can be distributed and redistributed in a number of

70f80 | GoogIeExhlblt 1019
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ways including on remoyable storage media, transfer over networks or attached to emails .
- and other messages. An update manger is used to add new agents to the system or update

existing agents.

The software behavior and data in an agent can either be of a general-purpose'

_ nature or.specific to a domain or area of functionality. One or more system agents

include general-purpose behaviors and data, which provide core or foundation services

for more specialized domain or system agents. Examples of general-purpose

functionality include transmitting "and.receiving information over data networks, parsing
teXt strings general commands to the interaCtive natural language telematics speech

1nterface and other ﬁmctions For example a specific system agent may be used to

- transmit and receive 1nfonnation overa partlcular type of network and may use the
ise‘_rvices of a more general network agent. Domain speciﬁc agents include the behavior
V and data ’required_for a speciﬁc area of ~functionality. More sp'ecialized domain agents'
. can use the functionality of more generalized domain agents. Areas of functionality or
: speclﬁc domains are broadly d1v1ded into two categories ‘query and response, and

.control Examples of query and response domains’ 1nclude dr1v1ng d1rect1ons travel

services, entertainment schedulmg, and other 1nformation; Agents may m:tum query
other agents. For example, a fast food ordering agent, may use the services of a
restaurant ordering agent and payment agent, which may in tumn, use the services of

1o¢ation agent and a travel services agent. Control domains include control of Spec"iﬁc

- devices on a vehicle. In each case, the agent includes or has access to the data and

functionality required to control the _device through the appropriate interfaces. For

example, a specific domain agent may be used to control the windshield wipersona

8ofs0 " Google Exhibit 1019
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vehicle. In another example, a domain agent for controlling the vehicle’s headlights may
use 'therserv,ices of a lighting control agent; which may use the services of an electrical

device control agent.‘ Some"dovmains,_ and therefore agents, may combine aspects of

control with query and response functionality. For example, a user may wish to listen to

a partigular piece of music. In this case, the dorriain; agent will make one or more queriges,
possibly using the services of other agents, to locate a source for the music and retrieve it.
Next, the domain agent will activate a suitable pla;yer for the format of the music, again

possibly using the services of other agents.

~~ The inveﬁtion may providé :li;cense managemént cépabilify allowing the sale of k

addition, users with particular e)kpertise can create agents, update existihg agents by

adding new behaviors and information and making these agents to other users.

Given the desire for domain specific behavior, user specific behavior and domain

' specific information, the invention may allow both users and content providers to extend

15

20

the éyStem capabilities, add data.to local data sourbés, and add refefences to nctwdrk data. .-

sources. '-:l‘fojall‘ow coverage of the widest possible range of topics and support for the

widest range of devices, the system mhay allow third party content developers to cievelop,

» dist_ribute and sell specialized or domain specific system programs and information. 7

Content is created though creation of new agents, Scripting eXisting agents, adding hcw 4

data to agents or databases and addihg or mddifying links to ihformation sources.

. Distribution of this information is sensitive to the user’s interests and use history and to

their willingness to pay forit.

,9“o‘f80 . V_ - Google E
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: AccOrding to another aspect of the inVentipn, the system may include mechanisms
to alibw usg:rs ‘thcmsélves to post and .dist_rib1.1tﬁe agents and infoﬁﬁatién in their particular
areas of Ze‘xpertise, to i,mprovéd system Cﬁpability: Further,'us‘.ers can extend the system
and cohﬁ gure it to their owﬁ preferences, add i_nfonﬁation to their profile to definé new
questi;ms or querics, e*tend and‘r'nodify existing Q11:estions and queries,’ add new data
so.urces, uédz;te data rsour.ces, sct preferenées a.nd‘ spt.aci.fy presentaﬁon parameters for

results.

According to one aspéc_t’of the.invcntion, the systein can be distributed between

- any combination' of vehicle computers, handheld devices, server computers, desktop

‘computers and o,ther-‘te"l"mi\,hél devices. Each of these devices m_éy have a local set of |

databases and agents, which may be specific to a user or users. Ifa given user is to see a

‘uniform set of capability acrosé the various plat'forms, the databases and agénts canbe.

éynchrojniéed. The sjm'chrdnization of data and agents can be autométicélly or manually

initiated. For example, changes to agents and databascs can be automatically propagated

to o_fher' platforms used by that user whenever and wherever network connections permit.

~ In another example, changes on 4 handheld computer are propagated to a vehicle

computer or vice versa when the handheld is connected to the vehicle computer ona .

wireless or Wi_red Iink.i Alterhatively, a user may wish to block the synch_rOniiation of -

~ sensitive or personal information to certain platfo'rmé used by the user. For example, a

user may choose to kéép all of their personal and other sensitive information on their

handheld device and use the compl_iting power, databases and network connections of

 other platforms from their handheld device. In a further example, a vehicle operator can

10 of 80 . - . GoogleExhibit 1019
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carry their personal détabéses an'(j _agéms from one Vehiele to another, but keep t}ieir

informetion Within the handheld computer.

- To further enhance the natural query and respOnse environment, the system may

. format results in a manner enhancing the understandabi_lify to the user. The optimal

formatting and presentation depends on the context of the queries, the contents of the

- response being presented, the history of the interaction with the user, the user’s |

preference_s and _interests,iand the nature of the domqin. .

~ Information presented in arigid, highly fonnatfed, or structured manner seems

unnatural to most people: Thus the system may simulate seme aspects of human .

“personality.” In some embodiments, the presentation of thefie‘spo’ns'e and the terms used -

are randomized 's‘o they do not appear rigidly fonnatted_:or rn‘eehanical. The use of

.simulat'ed personality characteristics is also desirable. For example, a response that may
- be upsetting to the user is bést presented in a sympathetic manner.' In another eXample,

. information requiring immediate action or annunciating a safety problem can be

delivered with a deﬁnite and authoritative personality.. -

| The results of'queries"may‘be long text strings, lists, tables or other_ lengthy sets of

data. Natural presentation of this type of information presents parti‘culaf challenges.

Simply reading the long res_ponse is generally not preferred. Therefore the system can

parse the most important Sections from the response and, at least initially, only report

_these.- Determining what parts ofa long response are presented may depend on the.

context of the questions, the ContentS'of the response “being presented, the history of the -

1lof80 . - GoogleExhibit 1019
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interact_ibn with the user, the user’s Pn:ferengés and interests ,an‘d ﬁ_le nature of tné
dornain. ‘At the szi'n_l,e-ﬁ‘rne,-»the s_ysfein may giyé the user, intcractive'cdntrol over what
informdtion and how munh' infqrmation is being presented, to 'Stnp the response all

together, or to take other actions.

The invention can be applied as a user interface to telematics systems in a wide

. variety of environments. These environments can include, but are not limited to, the .
following: ‘1) personal automobiles, rented automobilés; or fleet automobiles; 2)

" motorcycles, scooters, and other two Wheeled or open-air vehicles; 3)commercial 1ong-

N

‘haul and short haul trucks; 4) delivery service vehicles; 5) f_leét service v.ehicvles;‘6) '

induis'tr.ial vehicles; 7} agricnltural and constrncfion machinery; V‘8) water-bnnxé vehiplés; )
9) "aircraﬁ; and, IOj Spéciaiized milifary, law énforcément and em'er_gen.cy'vnhic‘:lés.\" :

' -The syétém; according to one ésnect of the invention, can prOCéss and respond to
nuestinns, queries and cdnirha_nds. Keywords or context can be used to determine if the’
usé(’s utterance isa cohmand or query. S.Qme uttcr_anwn nan include both aspectsofa
_comm‘and and a query or question. Fof e.*amnlé; a uégr rna_y say, “tune in my favbfite '
radio stz{tion.” A guery may bE; required to detérrnine the name, énd/or thé, channcl‘of the’ :

use’s favorite station. . If the programming onthati station is of a type the user generally =

does not listen to, the system can suggési using an alterative, such as listening to a CD

‘more likely to please the user.

* The invention can be used for generalized local or network information query,

retrieval and presentation in a mobile environment. For each user utterance includinga

| o 120f80 Google Exhibit 1019
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unestion or query or set of questions or queries, the system may perform multiple bstep's’F

possibly including: 1) capturing the user’s question or query through accurate speech |

recognition operating in a variety of real-world environments; 2) parsing and interpreting -

S ~ the question or query; 3) determiningthe domain of expertise required and context,

invoking the proper resources, including agents; 4) formulating one or more queries to

“one or more local and/or network data sources or sending appropriate commands to local
. or remote devices or the system itself; 5) performing required _formatting, variable
substit_utions and transformatio‘ns to modify the queries to a form most likely to yield

~desired results from the available sources; 6) executing the multiple queries or commands

in an asynchronous manner and dealmg gracefully with failures 7) extracting or scrapmg

the desned 1nformation from the o one or more results Wthh may be returned in any one

' of a nu'mber of different‘ formats;'8) evaluating and interpreting the results, 'including .

processmg of errors, gathered and combme them into a smgle best result Judged to be
“best” even 1f the results are amblguous incomplete, or conﬂlctlng, 9) performmg

required formatting, variable substitutions and transformations to modify the results to a

- form most easily understood by the user; and, 10) presenting the compound result,

through a text to speech engine, to the user in a useful and expected manner.

The above steps may be performed using the context of the domain of expertise

- required, the context for the question or command, domain specific information, the

history of the user’s interaction, user preferences, information sources or commands

: ‘aVa_ilabl‘e,v and responses obtained from the sources. At each stage probabilistic or fuzzy |

set decision and 'matching methods can be applied to deal with inconsistent, ambiguous,

conflicting and incomplete information or responses. In addition the use of asynchronous
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queries, allowing rapid and graceful failure of some queries or commands, allows thé

- -system to robustly return results quickly, and in a mahner»that seems natural to the user. :

10

15

20

Many everyday questions are inherently subjective and result in answers that are a

vnilatter of Option or consensus as much as faét. Such- questions are often ad hoc in their

nature, as well. The mventlon may use probablhstlc and fuzzy set decision and matchlng

" methods to first 1dent1fy the subj ective nature of the questlon and to evaluate a range of

3 possible answers, selecting the one answer or few answers that best represent the type of

result desired by the user.

- The cshfext and expected results from a péfﬁcfulaf question may be highly -

dependent On the indi"vi_dual ask_iﬁg the quéstion. Therefore, the invention creates, stores . -

" and uses extensive personal profile information for each user. Information in the profile

r_najbe added and updated automaticélly as the use( lises'the system or cén be manually

added or updated by the psér. Domain specific égents‘collect‘, store and use specific

 profile information, as réquired for optimal operations. Users can create commands for

regularly-used reports, automatically generated alle'i'ts, and ch'er‘ qheries and for the

_ formatting and presentation of results. The system may use profile data in interpreting
i qpestioﬁs, formulating queries, interpreting results of queries and pfesenting answers to
| the user. Examples of information in a user profile includes, histbry of questions asked,

- seSsio_nhisto_ries, fOrmétting and presentation preferences, vehicle type, special vehicle

equipment, vehicle related data, -special word spelling, terms of interest, sp_ecial data

sources of interest, age, sex, ed‘ucation level, location of vehicle, planned path or route,
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specific addresses, commonly visited destinations, place of business, type of business,

i'nvestments, ’hoblbies,;,:sports interests,ne.‘ws interests aﬁd‘othgr profile data.

" To create a natural question and response environment, the invention can attempt .
to provide rapid responses without requiring any additional information. The invention
may determine '__the mostly likely context or'dbm?'ain fora user’s question or command, for

example, by using a ‘real-ti‘me‘scoring system or other techniques. Based on this

‘detérmination the system can invoke the correct agent.’ The agent may make bonAeor more

queries and may rapidly return a formatted response. Thus, a user can receive a direct

~ response to a set of questions each with a different response or context. In some cases,
 the available information, iri(;ludiﬁg the query resulgs; may not adequately answer the

question. The user can then be asked one or more questions to resolve the ambiguity.

Additional quériés,may‘then be made before an adequate response is made. In these

cases, the system can use context information, user profile information and domain

'speciﬁc in_formation to minimize the interaction with the user required to deliver a

‘TeSponse..

If the confidence level of the domain orcontext score is not high enough-to ensure
areliable résj)onse, the system can ask a question of the user to verify the question or
command is correctly understood. Ip.gener_al' the question may be phraséd.to indicate the

context of the question including‘ all criteria or parameters. If the user confirms that the’

question is correct then the system may proceed to produce a response. Otherwise, either

the user can rephrase the original question, perhaps adding additional infbnnation to
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_remove ambiguity, or the system can ask one or more questions to attempt to resolve the

- ambiguity or other actions may taken.

- While the invention is intended to be able to accept most any natural language

question or command, ambigui'ty can still be a problem. To assist users formulate

concise quesfibns and commands; the system can support a voice query language. The

~language helps users clearly specify the keywords or contextsvo.f the question or
command along with the parameters or criteria. The"systém may prov_ide built in trainihg ‘
»capabilities,to help the user learn the best methods to formulate their questibns and

commands. -

- .. To make the responses to user’s questions and commands seer more natural, the

~ invention may employ one or more dynamically invokeable personalities. Personalitiéé

have sp_ééiﬁc charqct_‘er'i'stics, which simulate the behavioral characteristics of real =~ -

humans. Examples of these characteristics includé, sympéthy, irritation, and helpfulness.

- The pérsohality also ra'nd(')mize,s'aspects of responses, just as a real human wduld do. - |

This behavior includes randomization of terms used ahd the order.of pfesentaﬁon of

information. Characteristics of the pe:':rsonali,ty'may be invoked using probabilistic or

fuzzy set decision and matching methods, and using criteria including the context for the

. question, the history of the user’s interaction, user preferences, information sources

available, responses obtained from the sources.

The invention may use special prdcedure‘s to present information that is in the

forrh of long text strings, tables, lists or other long response sets. Simply presenting a
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, lon_g-set of information in aii~orderred manner mziy nbt'bé natural nor what mostiusers
“have in mind. The System, using probabiiistit:‘ or ﬁizzy‘set- niatching: me_tiiods,' may
cxtr_ac.tlt}ie'm(.)st releyant information ti) tiie user. ;md presc.aht‘s, these sﬁbsets first. Further .
_ fhe'system can provide commands allowing the uécr io ,rskip thrciugh the list,' find

' kéywords or key information in the list'or' stop processing the list altogether.

3

- Multiple usérs can use the system at different times or during interleaved or
overlapping sessions. The system may recognizes a user either by name or voice. Once

the user is recognized, the system may invoke the correct profile. If multiple users are -

‘addressing the system in overlapping ()r interle?ved‘ sessions, the system can détermine

, Wliigh user is stating each question or éommé’nd_and apply the correct profile and context.

For applications’reQuiririg security, the user is'veriﬁed?‘ typically by using voiceprint

" matching or requesting a password or 'passr-phras'e‘from»the user. When multiple users
are engaged in interleaved sessions, the system may‘gracefu11y resolve conflicts using_zi
' probabilistic or fuzzy set decision methbd. This process simulates the manner in which a

;hum,aniwo'uld.addies"s"multiple questions. For example, the sys'teih may answer short -

qucé’tionsb first at times, while answering questions in the order rccei};ed at 6thei times.

 Since the system may operate in noisy environments, typical of vehicles, -

i _inciudiiig envi_rbnments with backgroimd xibise; point noise sources and pedplé holding :

f:onVersatioiis, filtering of speech input may.be advahtagcous. ‘The system can use either

~ one-dimensional or t_wo-dimensional array microphones (or other devices) to receive

human Speech. The array mic_rophoxies can be vﬁ'xed or employ dynamic beam forming

techniques. The array pattern ijn{ay be adjusted to maximize gain in the direction of the
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user and to null point nd_ise sources. Alterhatii/ély, microphones can be placed at

particular locations within a vehicle near where occupants are likely to use the system.

These microphones can be single microphones, directional microphones or an array of

- microphones. Speech received at the micfophones may then be processed with analog or

digital filters to optimize the _bandwidth, cancel échoes, and notch-out narrow band noise

sOur{:es;f Following ﬁltering, the'system may use variable rate sampling to maximize the
fidelity of the encoded speech, while miiljmizing required bandwidth. This procedure

can be particularly useful in céses where the encoded'speech is transmitted over a -

" wireless network or link. -

\

" The invention can be applied to a wide range of telematics'appliéatiOns. General = -

applications areas can include; but are not.limit'edrtb,r'er_note or local vehicle control,

information qhéry, retrieval and presentation from local or network sources, safety

‘applications, an’(l~éec_urity applications.

s

- The system can provide local or remote coﬁtrol ﬁln_c:tic;ns for the system or for

 other devices on the vehicle or off the vehicle. Users can initiate commands locally or

fefnotely. _ ijpically, remote operation may be through a telephone or other audio’

: cbn_neétion. Altemately, the user can address spoken commarrlds~ to a handheld device or

desktop ‘unit, which may send the commands to controllers on the vehicle over wireless |

links. Other remote command techniques may be used. The system may process

commands in a nearly identical manner to a query. One difference being that the result of

the command is generally an action rat_hér than a response.- In many cases, the sysfem

may giVe the user a cue or respdnsé to indicate that the command has been successfully
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“executed or has faiied. In cases of faihire, an interactivé session may be started to allow

the user to resolve the difficulty or formulate a command more likely to succeed.

For each user command utterance, the system may execute a number of steps

- - possibly including: 1) captufe the user’s command through accurate speech recognition

operating in a variety of real-world envir‘onments;"2) parse and intérprét the éommand; 3)

determine the domain for the command ahd"cbntext, invoking the proper resources,

: inclﬁding agents as required; 4) gather required data including, device settings, and

" measurement data; 5) formulate device specific commands for the system or external

devices; 6) route command to system, or external devices, including external devices

cOIinected to data networks; 7 receive and‘progess résults of command, including errors;

“and, 8) optionally, provide rcsponse to user indicating the success or failure of the

command, and pbssibly including state -infoﬁndtidn.

The invention can provide to users, including vehicle operatbrs, the capability to

" control most any vehicle system function using interaétive'spgech., Generally, all confrols o

bf a critical nature or with safety implications may employ fail-safe checks, ‘vérify that a
command will not create a hazardous Conditiop before it is executed and have manual

ovenﬁdes. The invention can prbvide built in help and user guidance fO_I; the devic'es under

}cc:)"nAtrol'. This guidance can include s_tep-by—steprtrairiing for operators leaming to use the i

t

features of the _vehicle; The \s_ystevm can provide extensive interactive guidance when

commands cannot be executed or fail. This advice can ih__clude, suggestions to

-reformulate the command so it can succeed, suggestions to work around a failure, and

- suggestions for alternative commands that may échievc_ a similar function. Examples of
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~ control functions, which can be performed from local or remote locations by the

invention include:

1.  Control of véhicie mﬁltimedja entertaiﬁment electronics, such as radio,

CD player, or video player. "I’hisicq'ntr'c-)l can be based on user sp'eciﬁcd play lists .

and 1s sen_s.iti\./e. vto the use’rs préﬁle information including, préfefences and history’.
'The inVentién includes the capabilfty to control ‘multip_le 6r individﬂal mﬁltimedia

entertainment stations.

2. Control of ;:onimunications devfces such as cell -'phongs, voice rhail, fax
sys’tevrr‘ls,‘te)'(‘t. or instant r_néssagiﬁg ‘sy“stems, ga]l an d’message forwal'dlrlg ‘
ca}iz;bilities, er‘na{i systems and oth.cr_:c'ommunin.:"étidn‘deviées. Thig’confrol o
inciﬁdes features inc‘luding, address books, phone bdoks, éall for_waridin"g, ;

conference calling, and voice mail, among others. -

3. - Loéal or remote controj of Vehiclc systems. Most any deyi(;‘é on the-

‘ vehic]_e can beA undef control and can incl:ude, door locks, Wihddw'controls, ‘ l
interior températl‘lre cbﬁt}ols, shiﬁing of the tfansmiésioﬁ, turn si grrlal's',"‘li; ghts,
safety ¢quipfn¢nt; cﬁrvigine i gﬁition; cruse control, fuél taﬁk switches, :séat
adjﬁs’tmentS, Spq_cialize eqﬁipﬁent sﬁch as winches, lifting §yst¢m§’or léadirrlg’

;sy_stems, and other vehicle systems.

4. Control of systems external to the vehi_clé typically through wireless links -

and including, garage door openers, gate controllers, vehicle entry security passes,
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'autbmated toll cqllection systems, and_vehiele weighing systems and other

external systems.

’

5. Vehicle power management and systems control. The invention can. '

‘ provide the vehicle operato,rwwi.th -infor‘matioln on limitations and on tips for better

‘power management or fuel utilization or other systems control.

6. Diagnostic information _ma_nagerhent_. The invention can provide

diagnostic \i’niformati‘on announcements and warnings for the vehicle operator.

" These aritlotlncements and warmngs are itltera}c'tiVe'allevtling the operator to' |

o reqﬁest addit:iortztlv infotrﬁation, d_lr a suggested coQ(se of acti(v)n.' The 'inVehtion'c_an'
| mediate '_a:»l solutien_tq the ‘problem, including seheduliﬁg sef\)ice, sumrﬁbn_,ing help
' orbprovitllitllg.ihsvtruetibtls for remedial action uﬁtil a petrﬁetnent solution ean Be

achieved. The system'can ask theoper‘atq_r to authorize ordering likely needed

parts, and provide cost estimates. The system can receive data for these

‘announcements and warnings from a wide range of sources including sensors and

vehicle control computers. Sensors can include fuel level sensors, coolant - -

~ temperature Sensors, oil temperature sensérs, axel temperature sensors, tire

" pressure sensors, etc.

7. ~System status inquiry. Vehicle operators can use the interactive natural

' language interface of the invention to query and receive reports of th_e status of

systems on the vehicle including, fuel level, interior temperature, olitside

- temperature, engine ,or’;other vehicle systems. The operétor can further query the
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~ system to receive lmor\e information or determine a CburSe of action if problern 1s

detected. - o '- /

| .- 8 | Vehicle s_efvice history. The invention can »pr"oxrlid'e the_vehicle oner'a_tor or
B ot:ner personnel with  interactive accesa to the yahicle sarvicé history. The |
5 - inyfentinn can‘prc‘)vide annnuncementsoa warnings as ihe ﬁme for service draws
 near. The user can interact with the system t‘o.‘sc‘hedule,tha required ser'vicé,‘ nrder
, 1:¢cjuired,parts, receive coSt ést‘im'ates,ior update the sérvice hisfory. UserS can ‘

customize the nature of this interaction to suite their desires or policies.

9, Diagnoét-ic;an;l‘ serv1ce histor:y‘. The in\}ention can provide :Qiagflostic and B
10 . S «;qryice history infonnatjnn to Seﬁziéé né.fsonnél. 'Thisinfo'rrna'tion can :inc;lude
thiqlé fanlt cddes and other informa‘tionion"device‘s nndeg control 6f or;neaSuré_d i
- _-by the systeni. vAl,terna'tivaly, the in’vent;ion can tecei\?e infonnatibn on the .‘state.
f .a_nd history of vehinle operation from other control rcomputers.kThe invention can
prjoVi'(iie.interacti'\/e service inf_ormatiori and }iistory.-jl‘he service histor;" canbe :
15 o ‘::nuefiéd andjaddéd.t'o""using‘v thn speech intér‘f_ace. fhé systém can prompt sérvicei
péfsnnnei for rnorc‘infntmatinn if the recqr‘d is die‘erne;dA incnmplete.: In other casf_is | f
I .the invéntion can pfnmpt service ncfsdnnel for irifbfmation on tneif actionsifa

change in system status, such as replacement of a part is detected. o |

The invention can 'pro_vide users or operators of a vehicle with‘:s’pecialized safety -
20  functions through the interactive speech interface. The invention uses a dynamically

- evocable personality'capability to create announcements that are appropriate for the -
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. severity of the situation. ‘The ann'ounCements and personalities can be under user control

and conﬁguration. _Sorne examples of these safety applic.atiohs can include:

1 ‘ The inventien can r)revide autema,ted dete.etip!n and repor,ting of accident -
situations through the wireless comrnunications linh., Inforrnation on an ‘ac‘ciden_f '
5 0 " . situation can be Eéathered form airbag eontroI S)rstems or ether sensors. -Once an
accident situatien has been" detected the invention usee the interactive speech |
interface to'determine nature of accident and cenditron.(:)f victims. Thls
: information,: along with‘location“' information, can then be reported e_ver the:r
- yr/ireless hnk.V'Altemetrvely, the,inventien ea/nestabli‘sh avorce ehannel "

10 ~ communications between: occupants of the vehicle and emergency. personnel. -

2 ' The vinVention can be vus'ed to store -‘énd retrieve medical 'rnfdrrnati.on'on =
 vehicle 'oceupant_s., Fbllowing an ‘ércCident, emergency personnel can'query the
‘system for rhis_infonnation. Altematrvely, the sy'stemrcan annuncizrte a Waming
to emergency personnel 1f a person has a spe01a1 medlcal eondltlon The system -
15 - : rnamtams the securlty of medlcal 1nfonnat10n through a number ef techmques
b ‘ incvludin‘g not 'annuneiating medvicarl; rn‘formatioln unless an »acc'i,den't is.‘detected, or
no{-annunciating ‘mediCal. vinformation nnles‘sstha.t‘ nperson er another_aurhorized

person gives permission.

3. o Oecnpants of the vehicle can sﬁmmen help in the event of a crime u.sing‘ '
20 ‘ S the speech interface of the invention.. Typical cﬁmes include ~robberies'and,
o 23of80 - GoogIeExh|b|t1019
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hijackings. The invention allows .vehiéle occupants to set panic or emergency

“words or phrases that indicate to the system a crime is occurring.

4. . The invention can provide the vehicle opérator with safety announcements

if an unsafe or potentially unsafe situation is detected. The operator can use the

. interactive speech interface to obtain more information on the situation or dismiss

the alert.- The operator can annunciatebéomr'nands to rémedy or mitigate the

. situation during this dialbg. Conditions that can be announcéd include, following

* another vehicle too élosely, too great a ls'peed for the road or conditions,

obstruction on roadway, a fire in some part of the vehicle, high cargo pressure or

temperature, leaks, and other in'fonnation."-:_’ .

5. ‘The. interactivé» speech interface of thé invention can provide the 'operatof»
with real-time assistance. This"aésistance can include, aid parking or backing, aid
with complex maneuvers, aid with dptimal_ operation of the vehicle, etc. The

operator can ask the system for advice or assistance with a planned maneuver or

operation. Alternativel.yv,vthe invenition can proactivély offer assistance if cértain

situatiéns are detected.

6. - Theinteractive speech interface of the inve_ntion can be used to improve '

vehicle security. Voiceprints or voice authentication can be used to gain access to

" the vehicle or start the vehicle. Alternatively or in addition, a password or pass-

phrase can be used. In another alternative speech security can be used as a

- supplement to other vehicle security te_chhiques.
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7. The invention can orovide measurement of operator fatigue and alert the
operator or remote perSonnel if unacceptable le\iels of fari gue are detected. The
| interactive speech interface‘can‘ be used to query*the operaror to detect fatigue.
) Alternatively, or in addition, ot}ier measurements oi’ operator fatigue can be used.
If a fatigue situation 1s deteoted‘ the invention may initiate a dialog with the |
{operétor to oetennine the extent of the problem and if required, ask the operator to

cease operation. _ >

The invention can offer- vehicle operators and occupants a variety of services,
useful while i_n the vehicle or a'.rriving at a destination. For any of these applications, the

user can employ the interactive speech interface of the invention. Further, users can - .

i ernploy‘the interactive natural language speech interface tocustomize these services to

suite each individual. Some examples of services that can be supported by the natural-

language interactive speech interface of the invention, include: -

1. .The invention can provide vehicle opera}t'orsinteractive directions to a

‘; destinétion or waypoint. The user can soe_cify a desired _destination and any
preferred Waypoints.' A ‘destination, can be spe'ciﬁed.in any manner including, the
‘name of a place, an addres,s,- name of a person, name of a business, or type of
]Jusineso. As the trio progr_es_ses tl\le' "system. 'ma)"' provide the operator with
continued directions and warnings if a mistake has been rnade. The operator can
query the system for additionoi information, or less information as required.
Generally, the system is interfac_ed. with one or more navigation sensors and local

or remote map databases. The invention provides can provide operators or
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“passengers with alerts of upcoming points or interest, feqnired' exits or stops,

hazards, etc. The users .cgn_,query the system for more specific information.
Altematii/_ely, the in}venti‘o.n»can prnvide opératois and oénupants of the 'vehiql‘e an’
interactive guided tour. The system’s infoArniation“quér‘y, retrieva] ;ind
présenteitioln capaiaility nan be empinyed by useis‘fto rec,eive-addi_tional |
infon_natiqn or points or items of intereéf (iuring thé tour and meiy'take into

account stored personal profile information for a user.

2. . The invention can provide the 6pefatdr of a vehicle Wit_h interactive ,1

| '-dynamic routing inforrnation., The routing can be updétedvbased on traffic
conditions, Weather conditions, facil_itiés ava_ilability, and infonnétion provideti by

~ the operator. Generally, the system is inteffaccd with one or more navigation A

sensors, local or remote map databases, and sources of traffic, weather, and

: facilities use data.

*. 3. .The 'directi_on',,rou'tingand cbmmuriié_atidns éapabilities of the i‘nvention‘

can be combined in an Intera;:tive system which helps one or moré"operatqr .

- rendezvous at a 'prede'térrnined dﬁestination or any othei convenient midpoint. _
- The operators u_sed the interactive natural language interface to communicate with

 the system to arrange the rendezvous, receive directions zis they travel to the

rendezvous point and to communicate with the.other operators.

4. The -navi_gational_capabilities of the invention can be,nseci to p]acé‘ limits .

on where a -vehiéle is éllowcd to go or for how‘iong. The -’_sysfem employs the
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interactive natural languag'erspeec,h interféce to inform the operator when the

‘vehicle is approaching or has exceeded a limit. The operator can query the

“system to determine the best course of action to return to limits or prevent

e')‘(_ceeding them. ‘Altemativeiy,: the system can query the operator to de.termine.

Wfly théy a‘re exceeding the limits or td médi?ate a negotiation to éxtend thé limits
if this is réquired by circumsta;nce_s‘.. »T.hiS'Capat.)vili;ty is useful 1n several _situation's’
including, kéébing a delivery‘or passenger vehicle on a regular rdute, setting and

enforcing use limits on teehagers, and preventing an operator from using the

_vehicle in an unauthorized manner.

5. The intéractivg natural language interface of the invention can be used to

~ provide Customer Relationship Managémer_it (CRM) services to vehicle operators’

and passéngcré.' "The user can interact with the services offered via dafa networks,

.video signals, or audio. The interaction can be with automated services or a live

Customer Service Representative. -Interactions with the customer service

“representatives can bé‘through ahy combination-of possiblé"techniques,' such as, -

live audio, live video, electronic messaging or email, instant messaging, and other

" techniques. These services can be foéred by a number of entities including,

* vehicle manufacturers, vehicle dealers, vehicle service organizations, automobile -

or travel clubs, wireless carriers, travel service organizations, etc. The services

-~ offered can be personalizéd to the occupants of the vehicle _usihg a variety of

information including; user profile ifnfdrmation, history? location, paths traveled,

“time of day, day of week, etc. In addition, the system can offer customized

services based on infofmation aibdut the véhi_cle 'inc_ludin_g,,p'aths ftraveled,
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distance, service history, type of equipment on vehicle. These services can be »

5 ‘access while a person is-an occupant in a vehicle while they are using a wireless

‘or wrred network equipped handheld dev1ce or while using a w1red or wireless

network desktop system Examples of these services 1nc1ude

a. ‘_ | Location bas‘ed'marketing programs whereinoccupants of the
: ' vehiCl'e receive promotional offers from ,merchants along a route of travel.
Occupants can query the systern for offers and nromotions for goods.and :
services along the travel route. The system may ‘ap’p‘]y other available'
I information to fonn a respon_se, includin.g, the users proﬁle, history- and 3
- ) llocatlon The system can prOV1de optlmized 1nteract1ve routmg asswtancc
L “to the vehicle operator Altematively, the system can provlde 1nteract1ve
offers and promotrons for goods and serwces along the route orin - )
advance of a particular tr1p l’romotions can he offered for goods and
' ‘services can_ include but are not hmited to, travel servrces, grocenes, |

prepared foods,..vehiclc service, fuel, and entertainment. R

b, Remote ordering and payment for goods and services. The system . *

" can iﬁteractively.present the menu or nroduct catalog ‘using the rli_st and
' table'presentation capabilities of thevinvention_. The syStem facilitates -
- remote ordering by nsing location information, customer nreferences,
cnstomerorder history, etc. The system can managea secure payment |

wallet for the users. Voiceprints, spoken passwords, and non-speech -
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security methbds (i.e. PIN pad, etc.) éan be combined to create the

-appropriate leyel of sécurity.

c. | Travelnservi'ce_s f(;r occupants éf theveh_iClc.? Thcse:iélverr\r(ices can
iﬁclude, direétdries :of travel and entertairiment Serviqes, or réser\}ations )
" for ehfgftainihént re'stauran‘ts, hotels and cheréccbmmddation. - The
- system fnajl ‘pre‘sent directories, lists and menus using’its inte;acgivc liéi |

and table »preséntation.papabiliti_és.' Thé travel service capability canbe

- used in conj unctionwith the remote Ordéring and payment capabilities and

the dynamic interactive routing capability.

~d. Answer specialized travel related questions in ‘areas such as vehicle

registration, taxes, safety laws, required inspections, weight limits,

- insurance coverage requiremetits, insurance policy provisions, etc. -

6. ‘The in\}ention can provide an operator_' or other occupaht of a V§hicle with

“an interactiv’eloCatiQn.s_enéitivc shopping list or a location and time sensitive task

* reminder list using the h'atural language speech intefface.‘ Users can"c_re:viter’ihe list

)

‘ .usihg a hatjdheld or désktop device. A user can graxit pénnission to other users to

| occupants with Touting assistance to optimize travel time and remi_nders'of items

to purchase and tasks to complete as the veh_fcle co_més in close proximity to a

~add tasks or Shopping items to their lists. Once in the vehicle the system provides

1
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pérticular locat'ion, a type of merchaﬁt or other service provi_der, or when a sét

time has been reached.

7. Automatic interactive dilépat'ch and répérting f\or’ﬂeet velhides. The
yehicle operator Qr‘ other vehicle occupan;s uséd the spééch ipterface to interact
with these services. T_hes¢ services can inclﬁde; dynainié optimal routing,

: inventory of parts and other materials, ordering of requi‘re(.lvpar_ts\v and‘materia»ls‘; '

work orders, _recéipt generation, and payments. |

8..  Sales force automiation, sales reporting,. contact database management,

calendar management, and call routing. The system may ‘emp_lby its interaétive list

“and table pre‘Senté_tion?yc‘apabi‘lit‘ies to supply cat_alb g and pficing _informa‘ti‘on.v' -

These services can use local or network data. Add ional services can include,

‘memos, reminders and activity lists.  Dictation machine.

Vehicle operators_ahd other ?occupants can use the interactive natural language -

- interactive speech intcrfacé of the' invention to perfomi many types of information query, -
ir,etriev’al and presentatioh operations. Using the n;itural language interactive speech

- interface users Can modify the parameters of queries or specify the presentat»iidn formats

for fesults. Data used to create a response can be froni any cprhbination of local and

remote data sources. User specific data can be synchronized between systems fixed to -

- one or more vehicles; handheld stStems and desktop Systems. Some examples of

information query, retrieval and presentation applications for the invention include, but

are not limited to the fo.l,lowin'g:
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‘ 1 - White pages and yellow pages lookups to find, email addresses, telephone

numbers, street addresses and other information for businesses and individuals.

These services can be used in conjunction with other services, including remote

- ~ordering and payment, offers and promotions, mapping, and driving directions.

2. Management and access to per;‘sonal address book, calendars and

reminders for each user.

3. Automatic telephone dialing, reading and sending emails, pages, instant

messaging by voice, text or video and other communications control functions;

4, 7' Sélectiori-, §chédulcs"and »pléy list n;anagemie'nt for television, satellite

broadcast, radip'or other entertainment schedulé. .The available can include

reviews and other information on programming,. The system provides device. . -

“control for users;

5. Weather information for the local area or other locations.

6. - Stock and other investmernt inforrha_tion including, prices, company
reports, prbﬁles, company information, business news stories, company reports,

analy_s‘is, pricé alerts, news alerts, portfolio reports, portfolio plans, etc.

. Local, national and international news information including headlines of
' f interest by subj ect or location, story summaries, full stories, audio and video

retrieval and play for stories.

31 0f80 - * Google Exhibit 1019
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| 8. Sportshslcores, news stories, schedules, alerts, statistics; background and

history information, and other information.

9. The ability to subscribe interactively to multimedia information channels,
k _including sports, news, business, different types of music and entertainment, -

‘ apnlying user speciﬁcprefer_ences for extracting and presenting information.
10.  Rights management for information or content nsed or 'pubhshed. .

11 R Horoécc‘)pes, daily jokeé and cornics, crossword puzzle retrieval and

' di‘sp:lay and related entertainm'ent” or diversions;

12 | rnié'ractiQé‘-edacaﬁbﬁél.pfdgféms usin‘g»local and network nlateriai, wifh
lesson rnaterial level cetbasedon uaer’s proﬁle;vrlocatron of the \}ehicie,. planned
.route of the véhicle, planne(ii activiriec vduring 'the‘trh) and rnclnding, interactive

' :rnultimedra lessons, religious instruction,'caICulator, »dvictiOnary- and spellying,r

geographic in'formation"-‘inStructiOn' for specialiied’tasks planned dnring the trip,'

language tralnmg, foreign language translatlon presentatlon of techmcal manuals -

and encyclopedlas and. other reference materral

If_ will be a_pprec_ia'ted that the foregoing statements of the features of the invention are not
- intended as exhaustive or limiting, the proper scope’f thereof being appreciated by
- reference to this entire disclosure and reasonably apparent variatii'ons and extensions

" thereof.
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* BRIEF DESCRIPTION OF THE DRAWINGS

- . The invention will be deséribed by reference to the preferred and alternative

embndiments thereof in conjunction with the drawings in wh_ich; ,

Fig. 1is an overall block diagram of the systern ac'co,rd'ing to ant embodiment of

the invention;

Flg 2 is an overall block diagram of the system ac'co‘jr‘din'gI to an émbodilnent of

the invention;’

'Fig. 3. is an QVerall block'diag'r“amfo‘f a nandheld cdmputer according to an

* embodiment of the invention;

~ Fig. 4. is an overall block diagraln ofa ﬁxed'comput'e'r acéording toan

embodiment of the invention; -~ "

Fig 5 is an overall diagranimatic view of the interactive natural lan'gua’gel speech

- processing system according to an embodiment of the invention; and, |

. Fig. 6 is-a schematic block diagrarn showing the agent architecture according' to o

an embodiment of the inVéntion. ;
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DETAILED DESCRIPTION OF THE PREFERRED AND ALTERNATIVE

EMBO_D_IMENTS

. ‘Th‘e following detailed description refers to the accompanying drawings, and

" describes exemplary embodiments of the present invention. Other em_bodiruents are
~ possible and modifications may be made to the e_kemplary embodiments without

"departing from the spirit, ﬁi_nctionality and scope of the invention. Therefore, the’

following detailed descriptions are not meant to limit the invention. .

The Telefnaticshatural language speech interface of the invention may be ,

applicable‘to 'r'nost any vehicle enviro“nmen‘t and telematic application. The same Syétem :

or portions there'of- can be'ueed ina vehicle' While oh foot through a ha.ndheld device or,
- ata fixed locatlon such as an ofﬁce or home usmg a desktop or handheld dev1ce :or

: through other dev1ces An overall block d1agram of one embod1ment of the 1nvent10n is

sh'0wn’=iu Fi gure 1.

- A'-‘spe.ech unit 128 can be perfnanently.aitached to the vehicle 10 or can be part of -

'zi‘handheld device 36 ‘or a fixed home or office computer system 44. The speech unit 128
' may be interfaced to a TeleruatiCS‘ Control Unit (TCU) 28 through one or more data »

in_ierfaces 26. In some embodiments, the main speech-processing unit 98 may be

exhbedded in one or more TCU 28. In some embOdir’nen_ts, the componeuts of the speech -

unit 128 can also be distributed between one or more TCUs. *

A sp'eech-proces,sin'g unit built into a handheld device 36 may be connected with

the daté interfaces 26 though a wireless or wired h,endheld' lnterface 20. Other user

340f80 . GoogleExhibit 1019
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interface peripherals can be connected to the TCU through the' data interfaces and can

include, displiays 18 including touch scree‘n displays for text, seaphics and video, keypads

14 for data input, video cameras 16 for multimedia communications or conferences, and-a

~ pointing device or stylus (not shown). .Other devices connected to the TCU though the
Pdata interfaces can include wide-area RF Uansceivers 24, and navigation,system

, components 22 The navrgatron system components can 1nc1ude a number of items, such

as,a Global Pos1t10n1ng System (GPS) receiver or other radlolocatlon system receiver,

; gyroscope and other 1nert1al measurement equlpment and distance measurement sensors

‘such as odometers Radlolocatlon equipment receives coded s1gnals from one or more

‘ satelhte or terresmal sources 40 The one or more locatlon service servers: 48 may ass1st

~ 'the nav1gat10n system Other systems that can connect to the TCU through the data .‘
interfaces can 1nclude automotlve control computers dlgital control mterfaces for dev1ces |
‘sucha_s _tned_la pl}ayerls or other eiectromc systems, ~measurement sensors, and specialized

~electronic equipm,ent.' '

i

The control and device i_nterface‘s 30.may connect the TCU 28 to various devices | "
* on the vehicle 32. The control and device interfaces may be used to execute local or
remote commands from users of the natur'al'vlanguage speech interface. In some cases the

lcontroly and dev‘iceint_erfaces 30 may include specialized hardiva_re required for

interaction,with each type of device. The hardware interfaces may include anaiog or

 digital signal interfaces for device control along with analog or digital interfaces for
"fmeasurement's required to control the device. These interfaces may also include
.specialized software encapsulating or abstractingkspeci_ﬁc behavior of each device. The

interface software may include one or more drivers, specific to the hardware interface,

 350f80 R GoogIeExh|b|t1019
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and one or more agents. The dom_aih agents may include the specialized software

behavior and data required for controlling a particular device or class of devices. New or

. updated'behavior can be added to the system by updating the égents for a specific device

or class of devices. For safety, and possibly operator convenience, some devices have

* manual controls or manual overrides 34. For all safety related devices, the control and

, device interface may incorporate fail-safe systems, which, for example, may verify 5

operating: limits before changing settings, enSuring that comimands do not conflict with

settings from m_anual Contgols, and will not in some combination with other commands or

" device settings 'crreat‘e an unsafe situation. The software behaviof and data that may be

required to ensure safe operations may be included within the domain agent specific to

- the device or czla'ss‘ of devices. Examples of dev‘iée_sa’nc'l system that_ can be control]é.d’ :

 through the;‘ control and device interfaces include, power management systems,

measurement sensors, door locks, window controls, interior temperature controls, shifting -

of the transmission, turn signals, lights, safety équipment, engine ignition, cruise control,

 fuel tank switches, seat adjustments, specialize e_quipment such as winches,rliﬁing

systems or loading system, and other systems.

The wide-area RF transceiver 24 may commiunicate with one or more wide-area

~wi1‘eles§ ﬁétWofks 38, which are connected to data ﬁétworks 42, inf;lilding the Intemet,
and the Public Switched Telephone Network (PSTN) 42." The wide-area wireless

networks can be of any suitable terrestrial or satellite béSed type. Handheld systems 36

can communicate with one-or more local or wide-area wireless networks. Home or office

systems 44, equipped with wired.or wireless network interfaces communicate through the

~data netWorks or PSTN.
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In cases where a.user uses one or more main speech-processing units 98 attached
to vehicles 10,'handheld systems 36 or fixed systems 44, data and agents stored in these '

systems can be synchronized. The synchronization between thesedifferent systems can

‘occur on the wide area wireless network 38, the data network 42, throu gh the handheld

interface 20, or other local data connections. - The synchronization can be performed

automatically when any two or more of the computers are connected to these networks.

: Alternatively the synchronization can be performed on demand under control of the user.

- The synchronization process attempts determine:which version iof a data element or an

agent are the newest or most up to date and will propagate that,element.‘. Thus,
synchronization is an incremental change processes. In some cases, a complete
rep'lace'ment of a-database'or portion of a database or of one or more agents \may be

performed rather that a series of incremental updates.

* The Wide-area wireless networks 38, the data networks 42 and PSTN, may

connect the inventi_on 98, 128 on vehicles 10, in handhelddevices 36 and fixed computers

" 44 to one or moreservers, which provide one of more Services. In every case, the
‘ 1nvent10n may prov1de an interactive natural language speech user 1nterface to the :

services offered Vutually any service, 1nvolv1ng the transfer of data or transmlssmn of

speech and video, can be supported through the natural language speech interface. For

' - data centric applications a standardized data transfer format is typically used, including

20

for. example Hypertext Markup Language over Hypertext Transfer Protocol (HTTP),

- Extensible Markup Language (XML), possibly employing a variety of data fonnats or

schemas, over HTTP or other trans_fer protocol, Electronic Data Interchange formats over“

a variety of transport protocols, etc. Exaniples of services being offered have already
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-been d1scussed It w111 be understood that the exact conﬁguration of the servers may be

determined by many considerations including,_the exact combinations of services being
offered, the seryice providers providing the services, the contractual relationships

between the service provider, and other factors, and that the invention can suppOrt most

- any suitable confi guration. In each case these servers may themselves be distriljuted over

one or more public or private networks. Some examples the servers, which may be used

to deliver these services, are given below:

1. One or more payment service providers 56 supply payment capabilities to

,users of the inv;ention.‘ TheSe payment _service's. can include" electronic wallet '

- _capabilities for one or more payment accounts, and Wliich can include‘ rpaym.ent
securlty 1nformat10n payment account mformation transaction hlstories and

‘ account balance mformation The payment serv1ces are used for any of the |

S . N

' services supplied by t_he invention.‘ Suitable payment type‘_s include, stored value
accounts, promotional accou_nts., credit a',ccounts? telecomm_unications billing

i accounts and det)it accoun‘ts' using online or ofﬂine methods. Paynients can be
computed in any manner mcludmg payment for a spec1ﬁc goodi orv service, .- : A

; subscription payment or metered. payment The payment services can be

~ distributed in a number of ways. Examples of computers and servers used to store -

and process payment transaction information include, smart cards, main speech
processing' units 128, handheld computers 36, TCU_s 28, fixed personal computers

44, payment gateWays, and payment servers 56. - ‘
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2. One or more Customer Relationship‘Managern_ent (CRM) syiSt,enis 52 may

supply any number of consumer and business customer services as has alfeady

been discussed above. The CRM system can supply automated services or

services that are partly or completely manual. For manual services one or more

customer service representatives use one or more service represeritative

“workstations 54. The- CRM systéfn and the service representative workstation can

be connected to one or more data networks 42 and the PSTN. Any 6th¢r servers

_ may also have connections to one or more service representative workstations,

" which may_be in common or indepcnde;nt of each other. .

3. One or more specialized service servers 50, which support specialized = -
-consumer and business services. Examples of these specialized services have

‘been p'resente.d in the foregoing discussion.

4. One or more location service servers 48, which supply location
information and location based services. The location data is used as a data input

to the»lo{:’ation serViceS, which can then be distribUtéd in any suitable manner |

inc]ud_ihg, on main 'speech processing units 128l,’h’éndhe‘ld coihputérs‘36, TCUs

28, fixed pérsonal 'c‘ompu;ters 44“,' other servers (1.e. 46, 50,'52, 56) and the one or- -

more location services servers 48. Examples of possible location services have -

been presented in the previous discussion.
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5. One or more émergengy services servers 46, which supply both public and
private emergency sgfvices to thAé users. Examplés of possible emergehcy

services have been presented in the previous discussion.

As has already been stated, the main speech processing unit 98 and the speech |

unit 128 can be distributed in a vehicle in a number of ways." For example, these units

“can be attached to the vehicle as i'n'dependent'components or as a single integrated

pom}ionent.,"Alte,fnative,ly, some or all of the main Speech pr0cesSing unit 98 and speech

unit 128 can be embedded in one or more of the TCUs 28, handheld computers 36 and

: ﬁxed,crompute‘r» systems 447. -

A b:lo,ck diagram of a second possiblé »embodimer'lt_of the invention is shown .- :

o4

"Figure 2. In tﬁis embodimenﬁt,b the main speech p-rocess‘i‘ng unit 98 and speech unit 128

~ are external to the TCU 28. These components can be housed in one or more packages or

" included in a single integrated package.

. '.'1>5 .

- 20

" In all other respécts;,ihé second embodiment is identical to the first embodiment. |
Tt will be understood that the exact distribution and packaging of the main speech . -

pfoccssing unit 98 and s‘pqéch unit 128, éan, be _determine‘d' by the details of the

' -deploymeht situafibn émd will not chénge the fun:cAtibnality, cape.lbil'it'ies or spirit of the

invention in any way.

: ; ~ As has alfeady been mentioned, a handheld computer 36 canbe used as a -

corﬁponént of the iﬁvention. A block di_agram of one possible embodiment of the

o handheld computér iié‘_shrbwn':in Figure 3.
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In some embodiments, the main speech processing unit 98 and.speech unit 128 -

may be embedded into the handheld computer 36. The main speech processing unit

interfaces to the handheld computer’s one or more processing units 70. The processing

units may include one or more central processing units, one or more data and address *

“ busses, | data interfaces and volatile memory. The processing unit 70 uses one of more

types of nonvolatile memory 80 for software and data storage Suitable types of

nonvolatlle memory 80 1nc1ude ﬂash memory and hard disk drives In some

embodlments, the mam speech processing umt 98 Can be 1ntegrated with the-one or more

o processing units 70

- 10

s

20

- >Iil sdme ernbodiments 'users'interact with the handheld' computer 36vthrough the.

In some embodiments the display 1s of a touch screen type An optional pomtmg dev1ce

' - (not shown) may be used aswell.

- The handheld computer 36 can connect to one or more wired or wireless wide-
area or local area networks through one or more. mterfaces A w1de area network

transceiver 78 can connect to the w1de area w1reless network 38 or the data network 42,

‘ usmga wlreless or wired connection, mcludlng a 'dial PSTN network connectlon, The

local-area network transceiver 76-connects to wired or wireless local area networks.

These networks can include the'handheldinteri'ace 20 or connections to ﬁ'X'ed‘COmputer :

systems 44.

‘ 'speech umt 128 the keypad T4 or keyboard and a display 72 for text graphlcs and video. o
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“As has already been mentioned a fixed éoﬁajﬁutér 44 can be used as a component
of'the invention. A block diagram of one possible embodiment of the fixed computer is

shown in Figqre 4,

In some embodiments, the main speech pr_bc’essing unit 98 and speech unit 128

may be embedded into the fixed computer 44. The main speech processing unit may

-interface to the fixed computer’s one or more processing units 84. The processing units

may include one or more central procéssing units, one or more data and address busses,

data int_crfacés and volatile memory. The processing unit may use bne of more types of

nonvolatile memory 94 for software and data storage. ‘-Sui'tableytypes of nonvolatile

menmory include, for example, flash memory and hard disk drives. In some

: "embodir'nent's, the main speech pfocessing unit 98 can be'integrét_éd'with the one or more

processir_ig uni_té 84.

In some embodiments, users may iritefact with the fixed computer 44 through the

speech unit 128, the keyboard 88 or keypad, ahd a display 86 for feéd, graphif;s and‘ video.

\ .

In some embodimehts the dis;;lay isof a toUch'scr_e‘en'typé. ‘An optional 'poir,iting device

The fixed computer 44 can connect to one or more wired or wireless wide-area or

. local-area networks through one or more interfaces. A widefarea transceiver 92 can
 connect to the wide-area wireless network 38 or the data network 42, using a wireless or

VWi,red connection, including a dial PSTN _netWork connection. The local-area network’

.'42 of 80 - | . ' ’ "é(')ogIeE'xhibitlolg
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transcerver 90 connects to wrred or wireless local area: networks These networks can

" incluf‘de COnnections to the handheld computer 36.

The natural language interactive speech processing_system may make maximum

- use of context, prior information, location information, domain information and user

speciiic profile.data to ,achieye a natural enviror_iment for one or more users making |
queries ‘or stating commands aCross multiple domains. Through this integrated approach |
acomplete speech based natural language query and command env1ronment for telematlc
apphcatlons 18 created The telematic natural language speech mterface can be deployed
as part of ora peripheral to a TCU or other veh1c1e computer as part of a handheld

c0mputer 1nterfaced to vehrcle computers and other system through w1red wrreless

' optical, or other types of connections or ﬁxed computers 1nterfaced to the v_e_hicle

computers or other systems through a combination of wired, wireless, optical and/or

“other types of connections. Altematively, the components of the interactive natural - B

llranguage telematic speech interface can be distributed in any suitable manner between

" these multiple computing platforms. Regardless of the method of deployrent the
. inventionprovides the required functionality. Figlre 5 shows an oyerall diagrannnatic '

: view of the 1nteract1ve natural language speech processmg system accordmg toone .

,

The event manager 100 may mediate interactions between other components of

the invention. The event manager can provide a multi-threaded environment allowing the

. system to operate on multiple commands or questions from multiple user sessions

without conflict and in an efficient manner, maintaining real-time response capabilities.

43080 . GoogleExhibif1019"
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Agents 106 may include packages of both generic and domain specific behavior
for the system. Agents ma); use the nonvolatile storage fordata, pa_rameters, history
information, and locally stored content provided in the systern databases 102 or other

local sources. User specific data, parameters, session information, location data and

hiStory information determining the behavior of agents are stored in one or more user

profiles 110. Agents for commands typically include domam knowledge spec1ﬁc to the

device or dev1ces under control Data determming system personality characteristrcs for

agents are stored in _the one or more personalmes 108. The update manager 104 manages
“the automatic and manual loading and updating of agents and their associated data from

‘the Internet 42 or other network thronghfthe network interface 116.

The tnain user interface.--for the invention is through one or more speech units 128.

The speech unit 128 1ncludes one or more microphones for example array m1crophone
134, to receive the utterances of the user. Alternatively, one or more external

microphones can be used. The speech received at the mrcrophone 134 may be processed

by ﬁlters 132 and passed to the speech coder 138 for encoding and compressron In one .
'preferred embodiment, a transcelver module 130 transmits the coded speech to the main
- unit 98. Coded speech received from the main unit is-detected by the transceiver 130

then decoded and decompressed by the speech coder 138 and annunc1ated by the speaker‘

136. The speech units can be attached to a vehicle 98 128, 1n a handheld device 36 or

. embedded in or attached to a fixed system 44.

. The one or more speech units 128 and the main unit 98 may communicate over a-

" communication link. The communication link can include a wired or wireless link.

adofs0 - GoogIeExh|b|t1019
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- According to one embodiment, the k;ommunication link having an RF link. The

» transceiver 130 on the speech unit communicates coded speech data bi-directionally over

the communication link with the transceiver 126 on the main unit 98.> ’According to
another embodiment, the RF link can use any standard local area w1reless data protocols

1nclud1ng the IEEE 802.11, Bluetooth or other standards Altematively, an infrared data

lmk conformmg to any suitable standard such as IrDA or other 1nfrared standards can be

used. In an alternative embodiment, wires, optical ﬁbers or other connection techniques

may connect the speech unit and the main unit, eliminating the need for a speech coder

138. Other wired or wireless analog or digital transmission-techniques can be used. The

main speech process1ng unit 128 can be attached to a vehicle embedded in one or more

- TUCs 28 ina handheld computer 36, attached asa penpheral to a ﬁxed computer 4dor

15

: 'embedded ina tixed' computer 44. The speech unit can be 1ntegra_ted with the main unit

or can be configured as a separate attachment.

Coded speech received at the transceiver 126 on the main unit 98 may be passed -

to the speech coder 122 for decoding’ and decompression. The decoded speech can be

L module 112 and received from the agents 106 The recogmzed words and phrases may

20

be processed by the parser 118, which transforms them 1nto complete commands and
questions using data,s'upplied by the agents. The agents can then process the commands

or queStions. The agents create queries to local databases 102 or thoughbthe network

interface 116 to data sources on the Internet 42 or other networks. Commands typically

_processed by the speech recogmtion engme 120 usmg data in the dictionary and phrases o

result in actions taken by the system itself (i.e., pause or stop),'or to a remote device or

450f80 - ~ Google Exhibit 1019

' Page 0048



10

Attorney Docket No. 25300-003

data source (i.e., download data or prograrri, or con'trolia_local or remote device),' through

the network interface to the Internet or other data interface.

The agents 106 may return results of questions as responses to users. The

‘response can be created using the results of information queries the system personality

108 and the user preferences or other data i in the user proﬁle 110 The agents generally
present these results usmg the speech unit 128. The agent may create a response str1ng,

which may be _sent to the text to speech engine 124. The text to speech engine creates

the required utterance's which may be encoded and compressed by the speech coder l22.
'Once coded the utterances may be transmitted from the main unit 98 by the transceiver )

‘126 to the transceiver 130 on- the speech un1t 128 The utterance may then be decoded

o and, decompressed by _the -speechfcoder 138 and output by the Speaker 136.

15

20

- ‘The graphical user int_erface 114 can be used as a substitute or complement to-the

7 speech interface. For ex’ample,v the graphical user interface can be used to view and

interact with graphical or tabula'r information in a manner more easily digested by the

- user. The graphical user 1nterface can include a display 18 keypad 14, and pornting
' device (not shown) Altematlvely, the graphlcal user 1nterface can be 1mp1emented usmg; :
.the capabilities of a handheld computer 36 or ﬁ_xed computer 44. The graphlcal u_s_er‘
' interface can show system state and histo_ry in a more concise manner than the speech |
, interfa(:e. Users can‘ruse the, graphical user interface to create or extend agents 106. |
’These.operations can include scripting»of agents, adding data to the agent-or databases » .

-~ 102 used by the agent, adding links to information sources.

a60f80 . Google Exhibit 1019
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In some embodiments of the invéntion,"generig and domain 'speciﬁcrbehravior and

information is organized into agents. The lsystegm agent provides default functionality and

basic services. The domain specific agents may provide complete, convenient and re-

distributable packages or modules for each ap.plication>a'rea. In other words, an agent

may include everything needed to extend or modify the functionality of the system in a
current or new domain. Further, agents and their associated data can be updated remotely

over a network as new behavior is.added or new information becomes available. Agents

I‘n'ay.accéssr a Iplural_ity'of ‘sources. tha£ may provide vériou's‘ s§r\%ices. ,'Age‘nts can ﬁse the.
: s_erv'ices;v'of other, rtypic:ally-nior'_evspé@ialized; agents and the system agent. Agents are
 distributed and ';rédistributed ina riul,nbevr,‘_ Qf ways igfﬁlpding on rémdvﬁabvie‘st»‘orage_ mé%lia,’ N
: tré;j_éfér over netwp,fks é;_attached to e;nrlailsAand_‘cheir _meé_.séées. Thé ipVentioﬁ ﬁlay' ’
- provide. license maﬁagerh,ent{ capability allov;'in'g thé :sale of agcnfs b'y tflird panies to one

* or more users on a one time or subscription basis. In addition, users with particular = . -

expertise can create agénts, update existing agenté by adding new behaviors and

~ information and making these agents to other users: A block diagram of the agent - .

architecture according to an embodiment of the invention is shown in Figure 6.

'Agenté 106 m'ay recéive an;i fétum events to the event meinagér 100. B_otﬁ éystem‘l |
agents 150 and domain agents 156 receive questions and comr_naﬁds from the parsér 118
Based on the keywords and comménd Structu_ré, tﬁe parser may invéke fhé requifed - ‘ |
égent. Agents may use the nonvolatile stérage' fdr data,.parameters, history'irifonnation :

and local content provided in the system databases 102. When the system starts-up or

: bddts-up, the agent manager 154 may load éndriniti'alize ﬁhe’ system agent 150 and the one

or more~d6main agents 156. At shutdown the agent manager rriéy unload the agents.._

47 0f 80 | ~ . Google Exhibit 1019
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. The agent man_agér may also performs:license management functions for the domain

. “agents and content in the databases 102

The system agent 150 may manage the criteria handlers 152, which may handle
specific parameters or values (criteria) used to determine context for questions .and
commands. Both the system agent 150 ‘and the domain agents 156 can use the criteria

handlers 152. The varioué domairi agents 156 can use the services of the system agent

150 and of other, typically more spécialvized, domain agentsf156.- The system agent 150

and the domain agents 156 can use the services of the agent librdry 158, which may

include utilities for commonly used functions. The library 158 may include utilities for

-text and string handling, network ‘communications, database lookup and management,

fhzzy and probabilistic evaluation, text to speech formats, and other utilities.

Domai'r‘l».agen‘ts 156 cari be data-driven, scripted or c;reafcd with compiled code. A

base of generic agent is used as the starting point for data-driven or scripted agents.

Agents créated with compiled code are typically built into dyhamically linkable or

“ loadable libraries. De?el,opers of égents 106 can add new f}ihctionality to the agent

library 158 as fequired. Details of agent distribution and uﬁdate? and agent creation or

. modification are discuSséd in sections below.

The invention provides capabilities to distribute and update system agents 150,

domain agehts 156, agént ‘rlribrary components 158, databases 102, and dictionary and

' phrase entries 112 over wireless or wired networks 42, «inclddihg dial-up networks using

-+ the update _‘mahager 104. The nétwork inte;facé 116vm.ay provide connections to one or
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“ more networks. The iipda_tc rhanager 104 m'ay also manage the- downloading and

installation of core system updates. The agent manager 154 may perform license

‘management functions for the dornain agents and the rdatabats‘es. The update manager 104

"and agent managér 154'ﬁ1ay perforp1 these functions for a]l agents and database content

including, agents and content available to all users or agents and content only available to

certain users. Examples of agent and datébase co_mponents added or updated ona
- pe_riodip basis include: 1) agen,fs for new dbmains;,Z) agents for new commands; 3)
agents for new devices added to thc; vehicle or remote dev'ices; 4) agents for new or

updated behavior for eXistipg deyices-bn the vehAicl:e or remote devices; 5) additional

domain anWledge fOr’a‘gents; ié)new .keyi‘rwo'"rdsy for avdoma,in, which can include names _

of politicians, athletes, entertainers, names of new movies or songs, new command:
-*words, and or other names and words; 7). links to a preferred set of information sources '
- for the domains-covered including links for, entertainment, news, sports, weather, and

other topical sites; 8) updates"to'domain information based on, for example, changes to.

tax laws, company mergers, changing political.boundaries, new safety rules; 9)‘updat‘esr.

: to contént, including dictionaries, e‘n(_:yql,opedias and élmanaésj and 10) other content and'

* database components.

When the user recjuircs or sg:le(;t_s a new agent 15__6‘0r database element 102, the
update manager 104 may connect to the source on the network 4,2,thougvh the network

interface 116, and may download and install the agent and/or data. To save system

K resources and to cpmply with any license conditions, the update manger 104 may

uninstall agents 106 that are no longer in use. In some ,embodiments, the update manager

" - may peribdiéélly queries the one or more sources of the licensed agents and database-

La9of80. . GoogleExhibit 1019
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components to locate and downlioad updates to agent executables, s‘cripts or data as they
become available._ In other embodiments, the agentsources may initiate 'the downloading
of agent updates of the regtstered or licensed agents tothe.update manager 104 as they

become available.

- The agent manager 154 may provide a license management client capable of

” executing most any license terms and conditions. When a particular agent 106 or
B database elements 102 is required by a command, the agent manger may verify that the
. 'use of the agent or data element is within the allowed terms and conditions; and if so,

'invokes\the agent'.or allows access to the data ‘element'. .License management schemes

that Can' be implemented through the agent manager 154 includes out right purchase, -

subscription for updates, orie time or limited time use. Use of shared agents and data -

~ elements (such as those down-loaded from web sites maintained by groups of domain

experts) may also be managed by the agent manager.

If a questionor- command'requires ‘an‘ag"ent c‘urrently'not IOaded on the system

the agent manager 154 can search the network 42 through the network 1nterface 116 to -

'ﬁnd a source for a sultable agent. Thls process can be trlggered for example when a.
‘-query is madein a domarn for which an agent is not avallable, or when a n_ew device is
added‘ to a vehicle or the behavior of a device is updated.' Once located, the agent can be

: .loaded under.control' of the update manager 104; within the terms and conditions ofthe .

license agreement as enforced by the agent manger.
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New commands, keywords, infofmation, or information sources can be added to
any domain 'agent 156 by'changing agent data or'scripting‘. These configuration

capabilities allow users and cbnt_cnt developers to extend and modify the behavior of

- existing égents or to create new agents from a generic agent without the need to create

new compiled code. -Thus, the modification of the agents can range from minor data- , '
d;iveh updates by even the most casual users, such as specifying the spelling of words, to

dévelo_pmcht of complex behavior usiﬁg the scripting language as would typically be

done by a domain expert. The user can create and manage modifications to agents
through speech interface commands or using a graphical user interfaCe 114. User-

specific modifications of agents are stored in conjunction.with the users profileand ~

accessed by the aggnt at run-time.

The data ﬁsed to confi gure data driven agenté 156 may be structured in a,manner'

~ to facilitate efficient evaluation and to help developers with organization. These data can
-be used not only by the agent, but also in the speech recognition engine 120, the text to -

. speéch engihe 124, and the parser 118. ‘Examples of some hl_ajor cat_egofies 6_f data. a

‘rin{‘:lﬁdc:" :

20

1. Content packages may include questibns or.commands. Each command or. .

duestion or group of commands or questions may include contexts used for
creation of one or more queries. The agent 156 can pass a regular grammar
~ expression to the parser 118 for evaluation of a context or question. An initial or

-default context 1s typically supplied. for each command or question. Thc
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command or-question includes a grammar for the management and evaluation of

the context stack.

2. Parameters and other operating data on devices that are under control of

the natural language speech interface. The agent 156 may use these data and

-parameters to determine how to execute a cbmmand, how to forinulat_e the

command‘stfing ‘for the parser 118, dctefmine'if the command is feasible, and

vdeterm»ine if the command can be executed within safety and operating limits.

3. - Pagelistsor pointers to other iocal or network content sources. For each .

page or content ,sourcjc there may be a pointef(e, g URL, URJ, or other pointer) to

the p‘agé Or source. E_aéh page ‘xvnay hai/c spgciﬁc'Scrai)ing"infdrination'used to
extract the data of interest. The scraping information may include, for example,

matching patterns, HTML or other forrhat"parsin.g information.

4. Aresponse list, detérmihing the response of the ager;t to.a particular .

c‘ommandv(‘)r question given the éontéXt, the user profile and ‘,t'hé i‘nformation. '

retrieved. Responses can include diagnostic-error messages or requests for more

3 in_fdrmaﬁon if the question or cor_nrhand cannot yet be resolved from the known

information. Responses can be based on or dependent on thresholds or

' probabilistic or fuzzy weights f%)r the variables.

5. Substitution lists that include \;ariable substitutions and transformations,

often applied by the agenté 150, 156 in the formatting of .querics and results. For

' éxam_ple, a stock domain specific agent 156 \;vouldr use a substitution list of
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~ company trading symbols,’ cornpany names and commonly used abbreviations.
Substitutions and transformations can be performed on commands and qnestions

to create precise queries, which can be applied against one or more information

sources or to results for creating more meaningﬁll output to the user. Substitution

- lists also include information. for optimally dealing with structured information,

such as HTML forrnatted page palrsingj and evaluation.

/

6. 'Personalities used for responses. Personalities can be constructed by

‘combining multiple traits in a weighted manner. Weights can be specified for
each agent’s domain area to create one or more specific personalities. Examples

of persdn'ality traits include,‘:sarcaSm,’hninor; irritation, and synlpathy, and other

traits.

7. Public and user speciﬁc paraméters for sourees, substitutions,
transformations, variables or c_titeria. The public parameter lists are part of the
agent package 156. The user speciﬁc parameters are included in the user profile’

110.

i'Co..r‘nrnands and qn,estivons are interpreted," queries fonnulated, responses'r’ereeted
‘and :results»presrented can be based on the neer’s persenal or user profile 110 ve.lues. '
7 i’ersonal pro‘ﬁles.tnay include int’ormation specific to the individ_ual their interests. their -
- special use - of terminology, the hlstory of their 1nteract10ns w1th the system, and domatns
of interest. The personal proﬁle data can be used by the agents 106 the’ speech |

' recognltlon englne 120, the text to speech engme 124, and the parser 118. Preferences
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can include, special (modiﬁed). c'c)mmands past behavior or history, questions,

1nf0rmation sources, formats reports and alerts. User profile data can be manually

‘entered by the user and/or can be leamed by the system based on user behavior. User -

’ proﬁle vaiues can include: 1) spelling preferences_; 2) date of birth for user,' family and

~

friends; 3)income leyel; 4) gender; 5) oc‘:cupat'ion; 6)location information such as, home

address, neighborhood, and l.)'u'siness address, paths trayeled, locations visited; 7) vehicle

rtype or types; 8) vehicle operator certi'ﬁcations,' permits or special certificates; 9) history

of commands and queries; 10) telecommunications and other service providers and -

services; 11) ﬁnancialiand investm'ent infon'nation'; ‘12) synonyms_ (e, a nick name for -

'someone, different terms for the same 1tem) 13) spec1al spellmg, 14) keywords 15)

,transformation or substltution vanables 16) domains of i 1nterest and, 17) other values

End users can use th_e data driven agent 156 eXtension, and_ modification facilities

’ 7 and‘vahies stored in user-profiles 110 to create special reports, packages of queries, alerts

and output formats. A single alert or report can be configured to use mu_ltiple data

sources and other variables (i.e., time, location, measured value) value to conditionto =

determi'n_e when alerts should be' sent. For exani'ple, an alert can be generated by -~

'sampling a stock price every 15 min and sending an alert if the price drops below some -
- value. In another example, a'user can create an alert when a particular condition or -

combination of conditions occurs on the vehicles. Alerts and reports can be directed toa -

local or remote output.

* To create a report, the user may first specify a set of commands or questions.

Nex_t, the user can create or select a format for the report. Finally the user may name the
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" report. - A report can have variable parameters.. For example, a user may create a

company stock report, and execute the report by stating its name and the company name,

“which gives the user selected information and in a §pe¢iﬁed format for that company. In

another example, a user can create a “morning” report, which presents selected

multimedia information from different sources (news, sports, traffic, weather) in the order

“and formats desired. In yet another example, the user can create a report on the status of
. ‘one-or"'more vehicle systems. Alerts and reports can be created using only voice

‘comrnands and responses, commands and responses through the gfaphical user interface

114, or a combination of the two. Repor‘fs can be run locally or remotely with respe'c't to ’

_ the 'vehicle; To create a fepdrt, alert, or other speciélized- b'ehaVior, the user perfofrnsa. |
. number of steps includihg:_ 1) specify the command to run a report or alert; 2)-specify the
question or questions, including kedef,ds,"uSed‘for a query; 3) set the criteria for running E

the report such as on command or when a particulaf éonditi‘on is met; 4) define prefetred :

information sources; 5)define preferences for order of result evaluation by source, value,

- and other parameters; 6) specify thevpresentation\ medium wfgr a report or alert, such as-an

emai‘l‘, the text to‘Spé‘ech engine, a message Vto’a’pagery, or a text and graphics display; and,

| 7)-specify the preferred format for the report, such as infonﬁa’tion to be presented, order

of -infofmeition to be preSented, p}eferrgd ébbrev_iations orot!h,er\ variable substitutions.

Filtering and noise elimination may be a key aspect of the invention allowing it to - -

: operate in noisy vehicle environments. The accurate recognition and parsing of the user’s -
speech requires the best possible signal to noise ratio at the'input to the speech
recognition engine 120. To accomplish the required'improv'ements an array microphone

134and a ﬁlter 132 may be efnployed. In one émbodriment" the microphone array, filters

 ssofs0 . Google Exhibit 1019
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“and speech coder 138 are physically separated from the main unit 98 into a speech unit
1128, and connected using a wireless link. Since bandwidth on dwirelcss connection is at

-a premium the speech coder dynamically adapts the digitization rate and compression of

the captured speech.

-~ Some embodiments of the invention may use one or more arrays of microphones

'134 to provide better directional signal capture and noise elimination than can be

k achievéd‘ with a single microphone. The microphone array can be one-dimensional (a

linear array) or two-diménSional (acircle, squére, triangle or other suitable shape). The

beam pattern of the array can bé fixed or made adaptive though use 6f analog or digital -

phase shifting 'ci'rcu,itry;, The patterh of the active arfay is Stéer'ed to point in the direction

of the one or more users speakihg. At the same time nulls ¢an be added to the pattem to
notch out point or limited-area noise sources. - The use of the a_rray-mi'cropho'ne also helps

reduce the cross talk between output from the text to speech engine 124 through the

. - speaker 136 or from another user talking and detection of the user’s speech.

= - ‘The invention Vmay.use an'_a‘nalog or digital filter 132 between the afray

| ~ microphone or conventional microphone 134 and the' speééh ‘vcoder‘~l‘38. The pass band of

20 -

: the filter can be set to optimize the signal to noise ratio at the iriput to the speech

recognition engine ‘120.' In some embodiments, the filter is adaptive, using band shaping
éombinéd with notch ﬁlterring‘to réject narroW-band ﬁoise. One embddiment employs
adaptiye echo _c;cincellation.in the »ﬁlter. The echo cancellation helps prevent cross talk
betwegn outpﬁt from the text t6 speech engine and detection 6f ,the user’s speech as‘well

as suppfession of envirénrhentally caused echoes. Algorithms comparing the babkground
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noise to the signal received from the users speech may be used to optimize the band-

' ‘shaping parameters-of the adaptive filter.

The speech received by the array microphone 134 and passed through the filter-
132 may be sent to the speech digitizer or coder 138. vThe speech coder may use adaptive
lossy audio compression to optimize bandwidth requirements for the transmission of the

coded speech to-the speech recognition engine 120 overa \)\\/ireless link. The lossy coding_

s opt_imized to‘preserve only the components of the speech signal required for optimal

10

15

20

recognition; Further, the-lossy compression algorithms used are-designed to prevent even
o momentary gaps in the signal stream which can cause severe errors in the speech

recogmtlon engme The dlgrtrzed speech 1S buffered in the coder and the coder adapts the

output data rate to. optlmrze the use of the avarlable bandwrdth The use of the adaptlve

speechcoder.ls partlcularly advantageous when a band—hmrted w1reless llnk 1s used

" between the coder and the speech recognition engine.

The microphone can be complemented wv'ith an analog or digitai (i.e_;, ”Voice, over -

IP) speech interface.v This interface allows a remote user to connect to the system and

interact with it in the same manner poSsihle if theyrwere physicall'y-present.

In an alternative embodiment,_the array microphone can be replaced by a set of

 physically distributed microphones or headsets worn by the users. The distributed

microphones can be placed in different parts of a vehicle or room or in different rooms of

abuilding. The distributed microphones can create a three—dimenSional array to improve

signal to noise ration. The headset can use a wireless or wired connection. -
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Wh_il_e'the inventjon is intended to be able to accept most any natural language ., -

_ question or command, ambiguity can still be a problem. To assist users formulate concise

questions and commands, the systern can'support‘ a voice query language. The language

may be structured to allow a variety of queries and commands with minimal ambi guity.

Thus, the voice query language helps users clearly specify the keywords or contexts of -
the ouestion or conimand along with the paralneters' or criteria. The languag'e can provide

a grammar to clearly specrfy the keyword used to determrne the context and present a set

- of one or criteria or parameters A user asklng a questlon or statmg a command in the

_ voice query language may nearly always-be guaranteed to receive a response.

The voice query language can be'Sensitive‘,tothe ‘co'n_ténté of the context stack.- |

‘ Thus, a folloWin‘g—.on question or command can be a'sked" u'sing an abbreViated grammar,'

smce key words and cr1ter1a can be 1nher1ted from the stack For example the user can

‘ srmply asked about another keyword if the criteria of the questron remarn constant.

- The systern may provide built in 'training capabilities to help. the'user learn the’ 7 '_ -

~ best methods to formulate their questions and commands. The 'interactive training allows -

7. _the user to audibly or visibly see the machine interpretation of their queries and provides

s,ug"gelstions on how to better structure aquery. Using the interactive training a user can
quickly become comfortable with the voice query language and at the same time leam

how to optimize the amount of information required with each step of a dialog.

The output of the speech coder 122 may be fed to the speech recognition engine

120. The speech_ recogrlition engine 120 may recognize words and phrases, using for
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example, information in the dictionary and phrase tables 112, and pass these to the parser

118 for interpretation. The speech recogrlition engine 120 mayx determine the user’s

- identity by voice and name for each utterance Recogmzed words and phrases are tagged

with thls 1dent1ty In all further processmg Thus, as multlple users engage 1n overlappmg
sessmns, the tags, added by the _speech ‘recogmtlon englne 120 to each utterance, may

allow other components of the system to tie that utterance to the correct user and dialog.

" The user recognition capability can also be used as a security measure for applications,

such as auctions or online shopping, where this is required. Voice characteristics of each

.user may be included in the uSer profile 110. ‘

A dlalog w1th the system may begln when a user ﬁrst addresses it ThlS can be
done by speakmg a generlc word (“computer ) and/or addressmg a specrﬁc name
(“Fred”) which i is generally tied toa system personallty 108 Once the user starts the

dlalog, they may be recogmzed by the speech recogmtxon englne 120 usmg unique

charactenstlcs of thelr speech At the end of a d1alog or to mterrupt a dlalog, the 1 user

may speak a dlsmlssal word & good by”).

- Some embodiments may employ a speech'reCOgnitiOn engine 124 seedrng for

improved word recognition accuracy_using, for ex’amplei,ﬁdata from the dictionary and: :

 phrase tahles-112, user proﬁles 110, and the agents 106. At.the sametime the fuzzy set

| possibitittes or prior pro‘b'abil:itie.s for the words in the dictionary and phrase tables may be
dynamically updated to maximize-the probabilityfof correct recognition at each stage of'; » |

“ the dialog. The probabilities orv possihilities can be dynamrcall:y- updated based on a.

. number of criteria including the application 4domai_n, the‘que’st‘ions or commands,
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contexts, the user profile and prefercnces, user dialog history, the recognizer dictionary

and phrase tables, and word spellings. .~

For uncommon words or new vocabulary words, the user may be given the option |

to spell the words. The spelling can be done by saying the names or the letters or usmg a -

phonetic alphabet. The phonetic.alphabet can be a default one or one of the user’s -

choosing.

Altematively, when a user speaks a word that is not recognized correctly or not

lrecognized at all by the speech' recognition engine 120 then they may. be asked to spell

the word. The speech englne may determme thlS condltlon based on conﬁdence level for o

the scormg process The word may be looked up in the dlctlonary 112 and the \

‘ pronunmatlon for the word may be added to elther the d1ct10nary, the agent 106 or the

' ‘user s proﬁle 110. The word pronunc1atron can then be assoc1ated w1th the domaln the

. questlon the context and the user. Though th1s process the speech recogmtlon engine

15

20

learns with t1me and 1 1,mproves accuracy. “To assist users in spelling words an - ‘

‘i_ndividua.llized phonetic 'alphébet can be used. Each user can_modify the standard” o

_phonetic .alphahets with words, which they can remember more easily'.i -

“Once the words an(_l phrases have been re(:ognizjedby the spe'ech recognition
engine_120, the tokens and user identification may be passed to the parser 118. The

parser examines the tokens for the questions or commands, context and criteria. The

-parser may determine a‘contex,t for an utterance by applying prior probabilities or fuzzy

possibilities to.keyyv,ord matching, user profile 110, dialo‘ghistory, and context stack
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contents. The context of a question or cdmmdnd ﬁlay-déterminc the domain and thereby, -
 the domain agent 156, if any, to be inQled. For 'example, a question with the keywords

- “temperature” implieé a context vélue_of weather for the question. Within a different

dialog, rth‘é keywdrd “temperature” can imply a context for a measurement. The parser

_ dynami'call.y receives keyword and associated prior probability or fuzzy possibility

updates’ from the syStcm 'agent 150 or an already active domain agént 156. Bas_ed on -

these probabilities or possibilities the possible.contexts are scored and the top one or few

- are used fbr-ﬁ;rt_her processing.

| Thei)ar‘ée‘r 118 rrvlay"u“se a scoring system to determine thé mostly likely'(r;onte_),(t: or

domain for a user’s question or command. The score can be determined from weighting

a number of factyOrs"inc’ludiI.lg, the uSér pr_oﬁle 110, the domain a_geﬁf’s 156 kndWledge ;

- and previous context. Based on this scoring, the system may invoke the correct ageht?' If

N thé_ confidence level of the score is not "high'enough to ensure 4 reliable responSe, the

system can ask a question of the user to verify the question or command is correctly -

undérétoo‘d.; In genéfal ihe qu’estiori'r'nay b‘é phrased to indicate the context of 'th‘e;_ f

} :qu:'érs,tion_ inciu;‘iing'ali C;i't‘eriba or pafaniet'ers.‘ ‘For exarhplé, _the question can be in the
: fo@ of: “]jfd Ibu‘néiejrstan.(’l'that )}'01; wa;1t sﬁch;andféﬁch.”,llf the uséf conﬁnns 'thaf-the :
| qgestioq is correct, thé syét;em ;ﬁay pro'ceedrto produc.:ga response_' OIt_h’erwise, either the -
. ﬁser cén Arephra'sé the o'riginal questién, perilaps adding additionél -i‘nformatio,n to remove
7 ambigqity, or the éystem can ask one orfm‘c:)'r,e quéstidné to attempt to lr'esol_vek the |

~ ambiguity.
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Once the context for the question or command has been detemiined, the parser
118 can invoké the correct agent 156, 150. To fprmulate a question or command in the>
regular grammar used by agents, the pérser ‘vifil.lrp.referabl'y deténﬁine required and
optional values for the Criteria or paramefers.l ".l"“heAs:e criteria'may,have been exp'licitlyv
supplied by tﬁe user-or ma‘y need fo'be‘ir.lferred._ Th¢ parser may make use of ‘the criteria.
handlers 152 vsup'p'lied-byv the system .;lgent. The briteria handl_efs cah provide context

sensitive procedures for extracting the criteria or parameters from the user’s question or

L command. Some criteria may be‘vdetel'mined_by executing algorithms in the agent, while -

.10

15

20

others may be determined by applying probabilistic or fuzzy réas_oning to tables of

possible,values. Pﬁpr pfobabilities or ﬁizzyipossibi_litie::s‘ and associated values may be -

- received from ;inl_imber of sburcés including, for example, fhe‘historyg.of the dialog, the ‘

"usér profile 110, and th_e'v.agent. Based on usef responses, ‘tﬁé"prior probabiliticé or ﬁJzzy o

possibilities may be updateﬂ as thesystem leéﬁm 'the, desired behavior. F ora weather

' context, examples of criteria include, location, date and time. Other criteria can include
command cf_i_f'eria G.e.; yes/no, on/off, pause, stop), and spelling. Special criteria handlers.
. are évéil_ablé from the system agent for processing lists, tables, barge-in (::omrr-i‘ands', long-

strings of text and system commands.

The criteria handlers 152 can operate itcréitively or recursively on the criteria -

- extracted to eliminate ambiguity. This prbcessihg may help reduce the ambiguity in the

user’s question or command. For example, if the user has a place name (or other proper

noun) in their utterance the parser 118 can use services of the domain agent 156 to look

up tab‘lcs\in the databases 102 for place nameé or can attempt to determine which word is

- the propér noun frdm the syntax of the utterance. In another exarhple,» the user asks,
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. “what ébou__t ﬂ1 ght one hundred and twenty to0?” The parser and domain agent use flight

| information in the database and network information along with context to determine the

r_no_s_i plausible interpréta_tion among; flight 100 and flight 20 also, flight 100 énd flight

22, flight 122, etc.

~ Once the context and the criteria are determined, the parser 118 may'for'm the -

'que'stion or command in a standard format or hierarchical data structure used for

processiﬁg—by'fhe agents 150, 156. The parser 118 may fill in all required and some =

-opﬁonal tokens for the gramma,r of the context. Often the tokens must be‘transfo'r,i_,ned_ to

values and forms acceptable f0‘the agents., The pafser obtains the required

transfonnationé from thé agents, dialog history or user proﬁ'le' 110. Example,s.of - o
transformations or sﬁbstitut_ions performed by the parser on tokens include: 1)

substitutihg a stock sylnbbl for a company name or abbreviation; 2) substituting a

_numerical value for a word or words; 3) adding a zip code to an address; and, 4) ch'anging :

aplace or other name to a commonly used sta’ndérd abbreviation.

!

placed it in the required standard format. Based on the context, the parser can evoke the -

correct agent to process the question or command.

Commands can be directed to the system or to an external entity. System
commands are generally directed to the system agent 150. Commands for external -
entities are generally pfocésscd by a domain agent 156, which includes the command

context and behaviof for the external entity.

"Ifhe agents 150, 156 may receive a co'mmaﬁd or question once the parser 118 has
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‘Specific questions may be generally directed to one of the doniain agents 156.

The real-time selection of the correct agent allows the invention to dynamically switch -

- contexts. Based on the question, command or context and the parameters or criteria, the

domain agent may create one or more queries to one or more local or external -

" information sources. Questions can be objective or subjective in nature. Results for

. obj ective questions can often be obtai'ned by structured queries to one or more local or

network 1nformatlon sources. Even for Ob_] ectlve questlons the system may need to -

~apply. probablllstlc or fuzzy set analysrs to deal with cases of conﬂlctlng mformatron or

| 1ncomplete 1nfonnatlon Informatlon to answer subjectrve questrons is generally obtalned

by one or more a'd-hoc quer_1es to local or network data 'sources, followed- by‘probablllstlc.

_or fuzzy setv_evaluation of the one results to :deterrnine a best 'answer. o

- Once the domain agent 156 has formulated the one or more queries, they rnay-be .
sent to local and/or network information sources. The queries may be performed in an :
asynchronous manner to account for the fact that sources'respond at different speeds or -

may fail to respond at all.’ Duplicate queries can be sent to differentinfonnation sources-

_to ensure that at least one source responds with a useful result in a timely manner. -
’ Further, if multiple results are received in zt timely manner, they can be scored by the

system to determine which data is most reliable or appropriate. EXamples of data sources

accommodated include, HTTP data sources, sources with metajdata in various formats
including XML, meas'u'rement data _from sensors using vari[ousformats,‘deviee 32 setting |
para'meters, entertainment audio, video and game files including MP3, datab_ases using

query longuages and structured resp_onses such as SQL, and other data sources..

63‘10?80 R N GoogIeExh|b|t1019
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The local infofmétion sourées ’can’be ,s'forbd in one or _niore system databases 102

or can be on any local data storage such as a set of CDs or DVDs in a player or other

o locai data storage. In other cases, local inforfnatibﬁ can be obtained from vehicle system

settings or measurement devices. Network information sources can be connected to, the
control and device interfaces 30, the data interfaces 26, the Internet 42 or other network
and accessed through a series of 'plug-ins or z}d,aptofs, known a pluggable sources, in the

network interface 116. The pluggable sources are capable of executing the protocols and )

~_interpreting the data formats. for the data sources of interest. The pluggable source”

provideé information scrapping forms and ppocedures for each source to the domain

o

agents‘156. If a new type of data»source is to be uéed_ anew pli;g;in or adaptor can be o

added td the approbriaié interfa}de. i

The_do_main agent 156 can evaluate the results of the one or more queries as they -

-‘ arrive. _The_domai.n agént may s_care_thé relevance of thé results based on results already -
‘ ‘received, the context, the criteri‘a,,vth‘e flisiory of the dialog, thé user profile 110 and
doma1nspec1ﬁc informatibn using pfobabilisti(; or fuzzy scoring teghniqlies. Part of the -
‘dialog history 1s maintainéd ina conféxt ‘stack'»‘. The we‘igh_t“o’f earchj context for the ”

‘scoring may be based on the relevance of one context to another and the age of the

contexts. Other scoring variables can be associated through the context stack. Contexts

- can also be exclusive, so that previous contexts have no weight in the scoring.

Based on the bh—going s_coring procesées, the domaih agent 156 may determine if '

a single best answer can be extracted. For most questions, the desired result may include -

~ a set of tokens that may be found to. formulate an answer. Once a value has been found :

650f80 . Google Exhibit 1019
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for eéch of these tokens, the results are ready fbr presenta.t_ign‘ to the'ﬁSer. For example,
for a question on wéather, th_e tokens can includg thé date, day of week, f)re(iicted high
temperatul;c, predicted low témperaturé, chanc‘e ‘of precipitation, expected cloud cover,

- expected type of lprecipifation and ot_he_r tokens. Results processed in this manner ma)‘/‘
inciude énjq’r rﬁéssages. For éubjeCtive questions, this determination is made by
detennining a most likely answef or answérs, ext’ractédrlby mz;tchinlgioif fhe 4results' ,

~received. If no safis_factory answef can be -inferrerd ﬁém therrqsults of the query, the agent

- can do one orf the following:

1.. ‘Ask the user’for moré information, typiéally thfough the speech interfaée,_‘

and based on the results obtairic;d-fo'rmulate' new queries. This approach is applied - "

when an irrcsblvéble ambiguity_ari_s’es in the formulation of a response. b

- 2. Formulate new quéries based on the results received from the first set of

queries. This approach is typically applied in cases where the.respdnses receiVed '

inferred from the results already obtained (i.e., links in an HTML doéumeht or

measurements or seftings from other devices 32)or from'other sources. Using

this approach one or more sets of queries and responses can be chained without

‘the need for action by the user.

3. Wait for additional queries to return results.

20 In any"cas\e, the domain agent 156 may continue to makg‘querics and evaluate results

" until a satisfactory response is constructed. In,doihg so, the agent can start several

do not ihcludé all the required information. ' Information sources to queries can be .
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. overlapping query paths or thread.s of inquiry, typically mediated by the event manager . o

100. This technique, combined with the use of asynchronous queries from multiple data .

sources provides the real-time response-performance required for a natural interaction

- with the user.

The domain agent 156 may apply conditional scraping operations to each query

response as it is receiYed._ The conditional scraping actions may depend on the context,

. the criteria; user proﬁle 11 0, _a_nd domain agent coding and data. For each token to be
extraCted a scraping criteria 152 can be created using the servic'es of the system agent -
| 150. The scraprng cntena may use format spec1ﬁc scrapmg methods 1nclud1ng, tables

‘ lrsts text and other methods One or more scrapmg crrtena can be applred to apageor .

results set Once addltlonal results are recewed the domam agent can create new

| scrapmg cntena to apply to results already acqu1red The condltlonal scarping process

removes extraneous 1nformat10n such as graphrcs Wthh need not be further processed

or stored, improving system performance.

Specific commands are generally directed to one of the domain agents 156. The

| real-time selection of the correct,agent allows the invention to dynamically‘ switch

' -contexts.A Command oriented domain agents 156_ eValuate the command and the state of

vehicle systems, system' capabilities, and measurements to determine if the comman'd can

 be executed at all or if doing so will eXceed operating or safety limits. If the command is

ambiguous or cannot be executed for some other reason, the system may ask the user for

more information or may suggest what the problem is and a likely approach to the

solution. ‘The domaln ‘a_gent may format the command for the specific device 32 and

<67of80'"7 : R o GoogIeExh|b|t1019
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control and device interface 30. This ‘form'at‘tiiig inay involve variable substitution,
inference of niissing values and other formatting. _Vdriable substitution and inference

dcpehds on the command conteXt, the user proﬁle-_.bl 10_, command history, state of vehicle

systems and measured values, and other factors. A complex command can result in more -

atomic commands being sent to multiple devices, perhaps in a sequence. The sequence

and nature of subsequent commands may depend on the p_révious commands, results of

-~

pervious commands, device settings and other measurements. As a command is

executed, measurements are made and results collected to determine if the execution was

_ correct and the desired state or states Were reached. ) .

C)nce the dom_ain agcnt 156 has created a satisfactory response to a qruiestio'n:, or to

" a command, the agent may format that response for preséntation. ‘Typically, the dbniéiin _

agent can format the response into the markup fOrrnzit'used by the text to speeéh engine
124. The domain agent maiy format the result presentation using available format

templates and based on t}ie context, the criteria, and the user profile 110. The domain _

agent may perform variable substitutions and transformations to produce a response best -

‘understood and most_natur;il to the user. The domain agent may vary the order of

presentation of to'k'eils and the exact terminology 7usedv_to cre'ate‘a more natural response

to the user. The domain agent may also select the presentation personality 108 to be used.

For both command and quéry—i'ésponses, the domain agerit 156 may select t‘her
préscntation template, determine order of presentation for tokens and determine variable
substituﬁons and transformations using probabilistic or fuzzy set decision methods. The

template used to form the presentation can be from the domain agent itself of,from, the
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user profile 110. The user prbﬁlc can completely Ispecify the presentation format or can

be used to select and then modify an existing presentation format. Selection and

~formatting of presehtation template can él_sodepe_nd on the prcsehtation,personality 108.

- At the same time, the characteristics of the personality used for the response are -

dynamically 'deterinined using probabilities or fuzzy possibilities derived from the

- context, the criteria, the domaiil agent itself and the user profile 110.

The domain ageiit 156', mély apply a number of transformatioris to the tokens

before presentation to the user. These variable substitutions and transformations méy be

~derived from anumber of sources including, domain information carried by the agérit, the

context, the token values, the criteria, the per"'s'onality 108 to be used, and the user profile

110. Examples vaariabl_e substitutions and'trarisfofmation_s include: 1) substitution of " |

words for huihbe'rs; 2) substitution of names for acronyms or symbols (i.e., trading

symbols); 3) use of formatting information derived from t}_ie information sources (i.e., .
HTML tags); 4) nature of the response inéludilig, text, long text, list, table; 5) possible .
missihg ihfdrmatibn or érrbrsﬁl 6) units for measurement (i.e., English or metric); and, 7)

prefeired terminology from the user profile or presentation personality 108.

_ The invention may provi_deispccial piirpose presentation capabilities for long text

- strings, tables, lists and other large results sets. Domain agents 156 may use special

20

formatting templates for such resulfSi The system agent 150 can provide"special criteria .

" handlers 152 for presventation and user conimands for large results sets. The presentation
' templates used by the domain agents for large results sets typically include methods for

' 'summaiizing~ the results and then allowing the user to query the result in more detail. For
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The user can then query the ‘results' set further. The criteria handle.rsfpro‘vid,e users with

the capabilit_y to browse large results sets. ‘Commands‘ providéd by. the criteria handlers

 for large r§$ults sets include, stop, pause, skip, rewind, start, and ffoi'ward.

[

Spme infonnatidn,‘in formats such as video, pictures and graphics, may be best

- presented in a displayed‘ format. The domain agents 156 applyvsuitable presentatioh

templates in these cases and present the iﬁfomiation through the gr'abhiCal user interfacé '
1__14.‘ The ‘systérﬁagent 150 provides special criteria handlers 152 for presentation and

user commands for display presentation:and control.

Although p.arti(:uliar embi)dimeﬁts of théﬁinvent_ijo»n have bceﬁ shoWn and V

* described, it will be understood that it is not intended to limit the in\’/(‘:nti/o'nv to the °

embodiments that are disclosed and it will be obvious to those skilled in the art that

varioué changes and modiﬁcatiohs may be made without departing from the spirit and

scope of théVin'ventionA. Thus, the invention is intended to cover altei’nativés,

modiﬁcéﬁpns, and edu‘ivalénts, which may be included within the spirit and scope of the

invention as defined by the claims.

| example, initially only short summaries, such as headlines or k'ey numbers, are presented. . '
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"We Claim:: ’
1. A mobile system tespensive tQ a user generated natural language speech
a ‘utterance, cernprlsing: | | -
| a speech unit that r_eceives the user ‘generated natural language'speeeh utterance
and eonverts tlle user generated natural. language speeeh utterance into' an
:._ '. electronic signal, said vuservgene‘ratednatural language speech utterance havlng :'
_-at least one of a query and a-command; . |
-a natural language speech processing system that receiVes ther electrenje si gnal,
. that retrieves said at least one of "sa‘i'd:query'arid said command from the
. eleet}ronvie sigua_l,i tllat.selects atv leas_t o_ne dontain agent assqeiatedu/ith said'at
o least one ot s’aid qu’ery and said command,‘ that forWards »said,atleast one of |
. quety and eommand to said at Jleast one domain agent, Wherein said at least S
| one domain agent is an autonOmous executable tllat recelves, processes and
: respends to said at least one ef said query and a said eon1mandj. and
atranseeiver, in eommunieatien uvith said 'at least one doln_ain agent, that .l
transnllts an .elec_tron'iic nlessage.associated_withjsa_idlat; least one of query and .

"~ "command.

2. Themobile systexn accerding to claim 1, wherein the natural language
speech processing system further comprises an event manager, said event manager
coordinating interaction betweentcomp,onent's of the natural languagé speech processing

system.
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3 | The’ mobile system acc'ording ‘tb Iclaim, 1, wilerein the natural langﬁgge :
.speech proc¢ssing syétém further compﬁses a parser that determineS a domain for the »
usér genérated natural language utterance based dn the cbhtent and‘conlte,xt of the user

utterance.

4. The mobile system according to claim 1, further compfising atextto

speech engine that converts a text message to a speech messagé. '

\

5. The mobile systém'aCCOrding to claim 1, wherein said at least one domain

agent includes information for communicating with a rem(itely located service.

6. " The ,rh_cjbile system aé‘qording to claim 1‘,wheréin said at least one domain,
' agent bi'rllcludgsi data assogiatc:(ifwith at least one of driving direétions; travel ihfonnatioh, '
restaurant information, vehicle s_yStems'rinforrnatioh, safety information and entertainment

* information. -

T ‘ , The mobile system according to claim 1, where_in said at least one domain

‘agent includes data for communicating with one or more devices.

8. The _mobil'c system écécjrding to claim 7, wherein the datafor

- communicating includes data for controlling the one or more devices.

9.  The mobile _system according to claim 7, wherein the transtnittéd
eleétronic méssage is'sent to the one or more devices.

N

10. ~ The mobile system according to claim 9, wherein at least one of the

“devices is a device associated with a vehicle.

| 720f80 - Google Exhibit 1019
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“11. . » The mobile system a_ccordirig’ to claim‘ 10, wherein th_e mobile system is

located remotely froin the vehicle.

12.  The mobile system according to claim 10,'wherein the device assoéiatédr
* with the vehicle is at least épc‘of a navigation system, a vehicle monitoring system, a

security system, a vehicle control system and a vehicle media system.

13.  The mobile system accdrding to claim 1, v&;her_ein' the tr‘ansrnitt'ed‘ méssage

is sent to at least one remotely located service.

14. | - The mobile sysfem according to cl_aifn‘ 13, wherein the rémotély located
- service is one of ijayme_nt service proVid‘ér, customer rélatiohship manégemeht systeni,

-, specialized service, location service and emergency service. *

15.  The mobile system according to claim 13, wherein the transceiver
- transmits the _rnesSage’via a communication netwbrk.
16."  The mobile system according to claim 15, wherein the commiunication
network is a wide area wireless network.
17 The 'm'obile‘ system according to claim 1, wherein the transceivér is a
‘wide-area RF tfaqé@giver.
"18.  The mobile system according to claim 1, wherein the speech unit includes

at least one of a speech coder, an array microphone and a filter. |

19 ~The mobile system acéordin_g to 61ai_rn 18, wherein the filter employs;._k

adaptive echo cancellétioﬁ.
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20.  The mobile system according to-claim 18, wherein the array microphone is
at least a one-dimensional array.

21.- The mobile-system'according to claim 18, wherein the speech coder uses
‘an adapti‘,\’{elossy audio compression. ‘

21, Themobile system according to c,lai'm 1, wherein t_he speechunitis

- located remotely from the natural language speech‘processi'ng éysterh end the traﬁsceiver.

23.  The mobile system eccor'ding to claim 1, further~eom_p'rising at least one of
a display and a keypad. o

24, The mobile system according to claim 1, further comprising a telematics

control unit.

25. The mobile system according to claim 1 , wherein the mebile systein 1S o '

embedded ina telematic control unit.

26. . “The mobile system ‘aecordihg' to claim 1, wherein the mobi_le'System is -
~ embedded into at least one of a vehiele, a handheld device, a fixed .computer.and a mobile
com'—putervdeViCe. '
27.  The mobile system 'according to claim lv,‘wherein the miobile system is
_deployed in a network of devices using a common base of at least one of agents, user

profiles and event histories.

28. A method responsive to a user geherated natural language speech -

utterance, comprising:
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reééiving the user generaied hatuyai language épceCh utterance, the uscf generated
natural langﬁagé'speech'utterance having at least one of a query and a
command;' _ | |
~ converting thé user generated ngtural langﬁagé speech utterénce; intp an\ electronic
signal; | |
_ rétﬁéving said at least one of said query and said conimarnld‘ from the electronic
signal;
3 ‘sélecting é domain agent associated with said at llveastsqne, of séid quefy aﬁd said
: ,l A command; | |
- fér;iyarding said at least one of said query and said coinr;land to sai_(i, démain '
L agént, wherein‘é‘aiid;d()rﬁair;i aéent 1S ari aﬁtoﬁomouéexecutéble thélt r_écéi‘vcs,. a
: ‘ﬁrocpsées an_d résp’onds to said at least one of séodqu_ér)% and §aid éorﬂmand;
tjran.smittrilig"a niessage assqciéted with said at Ieé‘st one of said Query and said

* command to a remotely located service.

29.  The method ‘acéordihg to claim 28, further cor‘n‘pri‘sing coding the

electronic signal.

| } 36. - The rﬁethod aiqéording t@ claim 287 ‘ﬁlrther,cofrui};rising’
se]écting a gecond domain agent, the :sécond domain égém associated with at Llcast
foné of a navigation Vsysbbtér'n',‘a vehicie monitbriﬁg system, a security system, a ve‘hicrley :
,. ;cpntrc;l syst‘er‘n.anc.l‘é vehicle rrvlediarsystem; and “

. forwarding a second miessage to said second domain agent.
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31. The rhethod according to, claim 28, wherein said domain agent includes
data associated with at least one of driving directions, travel information, restaurant
inf_orrriatibn-, vehicle systems informétion, safety information and entertainment
information.
32 - The method éccording to claim 28, wherein said domain agent includes
_ information for communicating with the remotely located scrvice.t ‘
. ‘-337 ‘The method according to claim 32, wherein the transmitting operation
“includes sending at least bljne' ofa qﬁéry and a comrﬁahd to the remotely located service.
34. J The method acco_rding to claim "2'8, wheréin the device system is a
- remc:)t,ely’ located device. -
' - 35.  The m_ethod according to claim 28, wherein the transmitting operation
" with the rethotely located service is via a network.
36. . The mcthod acco’rdingtqclaim 28, wherein thé:remotely located scrvice‘is
' oneofa p'ayﬁi_e'ht service prdvidér, a customer rqlationship management system, a.
; specialize'd'ser\)ice,. a location service and a emergency service; -
37.  The method according to 28, wherein the transmitting operatioh with the
- remotely located service is via a wide-area RF tréﬁSceiver.
38.  The method according to 28, further comprising filtering-out by'ackgr‘()und '

noise of the received user utterance.

s60f80 - - - ‘GoogleExhibit1019
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39.. . The rhethcd accgrding to 38, wherein the ﬁlteff’ng-out operation is by at B

least using a ﬁlter‘émploying adaptive ec‘h.ocancellaticn.

40. The mcthod according 1o claim 29, wherein the user generated‘natural

, language speech utterance is coded usihg an.adaptive lossy audio compression. - - :

41. . The method according to claim 28, wherein the receiving operation of the-
user generated natural language specch utterance is remotely performed from the other *

operations. -

42. The method according to claim 41, Whercinﬂie rccei‘ving"opcrétior_lcf the

user generated natural language speech utterance is performed in a vehicle. -
43.  The inethod accOrding to claim 28, further comprising retrievihg dat_ét from
a network shared source, the nétworlc Shared source is at least one of an agent, a user

‘vproﬁlc and a events’history;-

8 | A mobile system rcspcnéive-to a user gext,leratlcatnzllturcl lanjguégc speech . o
utterance, ccmprisingi» | |
’ receiyihg rheans that rccc"ives‘ the nuser' ‘gcr'»icrAated natufal l;in guage speech R
" A};t‘teraﬁcc, the user generated j_iatu,r'zil langﬁage speech utterance’hgvihg‘ at 1east 7
cgc of a4q1v1‘ery ,and»z'l commaﬁd; .
convcrting meansv;thatv converts the ruser’ geherated, nathal language speech
| utterance into van’e‘lcctfonilc ‘s'ignal;; ' | |

| retrieving means that retrieves said at least one of said query and said command

770f80 . Google Exhibit 1019
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; do.maini agent selecting means that selects a domain agent associatéd with said at

L least one of said query and said command;

forwarding means that forwards said at least one of said query and said command

to said selected domain agent; and
: transmitting means that transmits a message from said selected domain agent to a
device system.-
©44.  The mobile system aiccdrding to'claim 43, wherein the device Systcm is at
: ‘least.On_»e of a navigation system, a-'vehi_clev monitoring system, a security system, a
vehicle control system and a vehicle media system.
45. The mobile system according to claim 43, wherein the at least one domain'

| agent inclﬁdcs"data'associated with at least one of drivirig directions, travel information,

restaurant-‘ir_ifdrmation, vehicle systems information, safety information and entertainment -

)

information.

46.. The mobile ’syétem'acc'(')rding to claim 43, wherein the d_cvicé,s‘yst‘em isa

remotely located device., SR

47. The iriobile;éystem'according to claim 43, wherein the device system isa_

remotely located service.

43. Tlie,mobile system according to.claim 47, wherein the transmitting means -

' communicates with the remotely-located service via a network.

78 of 80

Gobgl e Exhibit 1019

Page 0081



- Attorney Docket No. 25300-003
49, The mobile éystem according to claim 47,_Lwherein the remotely loéated

‘service is one of a payment service provider, a customer relationship management

system, a specialized service, a location service and a emergency service.

50. | The mobile system aCcorQing to 43, wher‘ein‘thc t_ransniit_ti_ng meansisa )
wide-area RF transceiver. S o o
51. The mobilé system acé,ording to 43, further comprising a filtering means

that filters the received user generzited natural languégé_:_ speech littefance. o

'52v. | The mobile system according_to .claim.4.3;'further‘cvo-rﬁprisinga coder .

, hieans that{cbdésl the user,genér'é.tved natural‘language spcéch utté;anée. s

’ 53 - The mobile system accordir{ig’ to ‘claim‘43, wherein the rec'eivvinkg means':is’ -

remotely located from other mobile system componernts.

54. The mobile system'according' to claim 53, wherein the receiving means is

 located at a vehicle. -

55. 5 The niobile system according to claim 43, further comprising data
retrieving means that retrieves data from a network shared source, the source is at least

" one of an agent, data, a user profile and a events history. -

Google Exhibit 1019
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 ABSTRACT o

" Mobile s>ysterh's aﬁd:methods'that overcomes fhe de'ﬁcivenciesv of prior art spéech-
based interféccs for télémétics appliéations fhrough the use of é-complete speech;based ‘
information query, retrieval, prescntation and local or remlotecofnmarid énvironm;nt.
This envirdnment r_n_éxkes significant use of <v:‘onte')r(t,b prior information, domain

];iowledgc, and user specific ‘proﬁle dvata“to achieve a‘..natl.lra.l environment for one or
',m'or’e_, users making queries or commands in'mu]tiplé dor‘n‘a‘ins.: ‘Throulgh this integrated 7,

- épproéch, a corﬁplete' speech-based natural languggc query,‘arlld respoﬁse envirbnment can
j.b‘e created. The iljventic;n (v:reates,,s.tofes énd uses éxten'sive lpe.rsonal profile informat-ioh

~ for each user, thercby,improvi'ng the reliébil_ify of detenhir‘iing the conteXt and présenting

the expected results for a particular question or command. The inVéntiqn may organize v

domain specific behayiorfan_d infofmation into agents, that are distributable or i)pdateable

over a wide 'arcé network. ‘The invention can b'e‘used in dynamic environments such as - -
' those of mobile vehicle,s’ to control and communicate with both vehicle systems and

- remote systems and devices.

‘RES95050v2
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Attorney Docket No. 25300-003 -

COMBINED DECLARATION AND POWER OF ATTORNEY
"~ FOR PATENT APPLICATION

As below named inventors, we hereby declare that: -

Our residences, post office addresses and citizenships are as stated below next to our names.

We believe we are the ongmal first and Jomt 1nventors whlch is claimed and for Wthh a utility
patent 1s sought on the invention entitled:

MOBILE SYSTEMS AND METHODS FOR RESPONDING TO
- NATURAL LANGUAGE SPEECH UTTERANCE

the specification 'of which is being ﬁled hereuvith.

We hereby state that we have rewewed and understand the contents of the above- 1dent1ﬁed

‘ spemﬁcatlon mcludmg the clalms

- We ac]mowledge the duty to disclose 1nformatlon that is materlal to the exammatlon of thls
‘ -apphcatlon in accordance w1th Trtle 37 Code of Federal Regulatlons §1 56

- We hereby claim forelgn prrorlty beneﬁts under T1tle 35 United States Code §1 19(a) (d) or

§365(b) of any forelgn application(s) for patent or inventor’s certificate, or §365(a) of any PCT -
International application designating at least one country other than the United States listed

" below and have also identified below any forelgn application for patent or inventor’s certlﬁcate

or PCT 'International appllcatlon having a filing date before that of the application on which
prlorlty is clalmed :

‘Appl"n'.{ o Country g L Fiiing Date Priority Claimed -

Number (if PCT, soindicate) | ' (@&/mmfyy) | Yes | No
— ‘ A S ‘ - 0 T O
R B

- We hereby claim the benefit under Title 35, United States Code, § 119(e) or §120 of any United =

S_tates application(s), or §365(c) of any PCT International application(s) designating the United -
States of America listed below and, insofar as the subject matter of each of the claims of this
appllcatlon is not disclosed in the prior United States or PCT International appllcatlon in the

~ manner provided by the first paragraph of Title 35, United States: Code, §1 12, I acknowledge the

duty to disclose material information as defined in Title 37, Code of Federal Regulations, §1.56
which became available between the filing date of the prror application and the natlonal or PCT

' Intematlonal filing date of this apphcatlon
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Application No. ~ Filing Date '
' (US.S.N.) | (ddmmpy)
160/395,615 - |- - 07/15/2002

We hereby appoint the attorneys and/or agents assomated with Mintz Levin Cohn Ferns Glovsky '

& Popeo Customer Number
llllllllllllllllllllllll
29315

PATENT & mm

to prosecute this appllcatlon and to transact all busmess in the Patent and Trademark Ofﬁce

- 'connected thereW1th

Please address all telephone calls to James G. Gatto at telephone number 703- 464 8182 and

| unllmlnlm |
20315

PATENT S TRADEMARK OFFICE

address all correspondence to:

We hereby declare that all statements made herein of our own knowledge are true and that all

'7statements made on 1nformat10n and belief are beheved to be true; and further that these

_ statements were made with the knowledge that willful false statements and the like so made are V

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States
Code and that such willful false statements may jeopardize the valldlty of the appllcatlon or ”
patent issued thereon : S . o

F.ir\st Inventor’s Signature: ' B ' Date .
Full Name of Inventor: ) RobertA Kennewwk ‘
Citizenship: ~ ' us. A.
Residence: . . S Seattle, W‘ashinvgton
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Second Inventor’s 'Signiture; -

"Date

Full Name of Inventor: * David Locke
Citizenship: U.S.A.
Residence: " Redmond, Washington'
'Third Inventor S Sighature: Date -
Full Name of Inventor . ;Mlchael R. Kennewick, Semor _
CltlZCI‘lShlp - US.A. :
* Residence: Bellevhel,kWashivngton '

‘Fourth Inventor’s Signature:

Full Name of Inventor ‘
Cltlzenshlp

g Resm_ence;

Date

‘ , MlchaelR Kennewnck Junior =
B US A, -

: Bellevue Washmgton E

Flfth Inventor ) Slgnature
Full Name of Inventor:
Citizenship: -

Residence:

'Date o
~Richard Kennewick
e US.A.

o 'Woodinvil]e, Washington

Sixth Inventor’s Signature:
Full Name of Inventor "
.Cltlzenshlp

. Residence: -

- Tom Freeman

Date

USA.

Mercer Islahd, Washihgt(mr T .

Seventh Inventor’s Slgnature
~ Full Name of Inventor
Citizenship: -

‘Residence:

RES 97228v1

Date

' Stephch F. Elston -
S USA.

 Seattle, Washington
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' APPLICATION DATA SHEET

Inventor Information -

| ,Inventor One leen Name
. Family Name::

Postal Address Llne One::
City:: ‘
State or Provrnce

~ Citizenship Country::

- Inventor Two Given Name::
- Family Name::
‘Postal Address L|ne One
- City::
e State or Province::
Citize‘nship Country"'

‘ Inventor Three Given Name:':v
“Family Name::
~ . Postal Address Line One
. City::
-. State or Province::

Citizenship Country::

Inventor Four Given Name::

Family Name::
Postal Address Llne One

- City::

State or Provrnce

: Cltlzenshlp Country:: B

o Inventor Flve leen Name '
~ Family Name::

Postal Address Llne One

City::

State or Province::

- Citizenship Country::

Inventor Six Given Name::
- Family Name::

Postal Address Line One

City:
- State or Province:: ,
- Citizenship Country::

Robert A.

Kennewick

" Seattle

Washington

- United States of America -

David |

Locke )

Redmond -

2 - Washington
) United States'of America »
*MlchaeIR Senlor

Kennewrck

Bellevue .
“Washington o
United States of America ==~

Michael R., Junior |

- Kennewick -

" Bellevue

Washlngton

~ United States of Amerrca o

- Richard

Kennewick. -~

Woodinville
Washington

United States of ,Am’erviea'v»

Tom

Freeman

, ‘Mercerlslend
. Washington :
- United States of America
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 Total Drawing Sheevtbs::v 6"

 Electronic Mail::

~ Docket Number::

* Registration Number One::

Priority Informatibn :

RES 97239v1

Inventor Six Given Name:: ~~  Steven F.
Family Name:: “Elston
Postal Address Line One:: , o
City:: ' . Seattle
- State or Province:: - Washington

Citizenship Country:: United States of America

Correspondence Informatlon

mmmmm
29315

" PATENT & TRADGMARX OFFICE’
o jggétto@mi\ntz,com -

Application Information

Title Line One::

Moblle Systems and Methods for Respondmg to Natural
Title Line Two:: .

Language Speech Utterance

Formal Drawings?:: Yes
Application Type:: UTILITY
125300-003

‘Representative Information -

32,604

3

This application claims priority from U. S Prowsmnal Appllcatnon Serlal Number -

60/395,615 filed July 15, 2002. | N

e
29315

" PATENT & TRADEMARK OFFICE. -
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Application or Docket Number
PATENT APPLICATION FEE DETERMINATION RECORD
| Effective January 1, 2003 %< 0l7 ~ 105
CLAIMS AS FILED - PART | - SMALL ENTITY OTHER THAN
{Column 1) , .__M-.... TYPE []  OR SMALLENTITY
TOTAL CLAIMS 5" 5' ‘ .___ L —\ RATE FEE RATE FEE
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Docket No: 25300-003

. Page 1 of 3

‘Docket No.

NEW UTILITY PATENT APPI ICATION TRANSMITTAL | 25300-003

(Only for new nonprovisional apphcarlons under 37 C.F.R. 1.53(b))

" Total pages in this
submission

TO0 THE HONORABLE COMMISSIONER FOR PATENTS
' "Mail Stop Patent Application
P.O. Box 1450
Alexandrla VA 22313 1450

‘Transmitted herewith for filing under 35 U.S. C 111(a) and 37 C.F.R. 1. 53(b) is a new utility patent

appllcatlon for an mventlon entitled:

PTO

.S.
18633

)

o
e

O
~
o

“MOBILE SYSTEMS AND METHODS FOR RESPONDING TO NATURAL LANGUAGE SPEECH UTTERANCE”

N
s

And invented by:

Richard Kennewick, Tom Freeman and Steven F. Elston

RobertA Kennewwk Dawd Locke Michael R. Kennewwk Sr., Mlchael R. Kennewnck Jr.,

IFA CONTINUATION APPLICATION check approprlate box and supply reqwsnte |nformat|on:

. Contlnuatlon D Divisional

|:| Continuation_—in-part (CIP) of pfio( application Nos.: ‘ |

Enclosed are:

App Ilcatlon Elements

1. |I|ng fee as calculated and transmltted as described below
2. 'Speciﬁvcation having - 80 pages(s) and including thefellowing:-
a. D Related applieations 2
b. Claim to priority
. C. D Statement regardlng Federally-sponsored researchldevelopment (if apphcable)
| d. Field of the invention
e. Background of the invention
f. Summary of the invention _
g. Brief descriptions of the drawings
h. Detailed description of the preferred and alternative embodiments.
; i Claims as classified belew i - |

) Abstract of the disclosure

07/15/03

i
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Docket No: 25300-003 : :  Page20f3

w-

IS

(24

o]

©

10.
11.
13,
14,

15.

16.

Abplicaﬁ  n Elements (continued) V

. Drawing(s) (when necessary as prescribed by 35 U. S.C. 11 3)

“ Formal D Informal Number of sheets: 6 (Figs. 1-6)

. Oath or Declaratlon

a D Newly executed (original or copy) Unexecuted

b. D Copy from a prior. appllcatnon (37 C FR.1 63(d) (for contmuatlon/dlv:s:onal apphcatlons ‘
" only) .

- C. E With Power of Attomey D Without Power of Attorney

- Incorporation by reference (usable if Box 4b is checked) :

- The entire disclosure of the prior application, from which a copy of the oath or declaration is
Supplied under Box 4b, is considered as being part of the disclosure of the accompanying
‘application and is hereby mcorporated by reference therein.

. D Computer program in microfiche

. [:l Genetic sequence submiséion (if applicable, all must be included)

a. |:| Paper copy
b. l:] Computer readable copy

(o D}Stateme’nt.verifying identical paper a_nd_ computer readable copies -

Aécomganying Application

. D Assignment papers (cover sheet & document(s))

. D 37 CFR. 3.73(b) statement (when there is an‘ass‘ignee')'

ﬂ English translationk document (if applicable) -

D .Information Discloéure StateménUPTO-1449 l:‘ Copies of IDS citations
D P‘relimiha,ry Amendment o

Acknowledgment postcard

|:| Certified copy of priority documentks) (if foreigh prioﬁty is claimed)

[ ] certificate of Mailing

' D First Class D Express Mail (Label No.: . )

D Small Entity statement(s) -- # submitted (if Small Entity status claimed)
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Docket No: 25300-003 ' ¢ Page 3 of 3

Accompanying Application (continued)

17. Additional enclosures (please identify below):

Application Data Sheet

Fee Calculation;and T»ransmittaIA

- The filing fee for this utiklity patent application-is calculated and transmitted as follows;

[ ] Large Entity Small Entity

| _  CLAIMSASFILED 4
For | #Filed | #Allowed | #Extra |  Rate ' . Fee
TotalClaims | 55 | - 20 = 3 | x $1800 | - $630.00
Indépendent ” _ ‘ o - L B y
Claima 3 - 3 = 0 | x  $8400 R

:Multiple Dependent Claims (check if applicable) |:|: )

Other Fees (speclfy purpose)

BASICFEE | - $750.00

,. TOTALFILINGFEE |  $1,380.00
— | Reduced by Y for Small Entity o - 1 $690.00
. El Check in the amount of . ‘$69VO._00 to cover the total filing fee is enclosed:

. The Commissioner is hereby authorized to charge and Deposit-Account No 50 0311 as described
below. A dupllcate copy of this sheet is enclosed. '

I:l C}harge the amount o,f ' , as filing fee.
Credit any overpayment
Charge any additional fllmg fees requnred under 37 C.F.R. 1 16 and 1.17..

D Charge the iss fee setin 37 Cf.R.1.18 at the mallmg of the Notice of Allowance, pursuant

to 37 C.F.R. 1.

Dated: July 15, 2003

James YNamiki, RegiStration No. 51,148. -
(for Jamgs G. Gatto, Attorney Reg. No. 32,694)

Correspondence Information ‘ B
o I
29315

k' PATENT & TRADBMARK OFFICE
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PATENT APPLICATION FEE DETERMINATION RECORD

Applicatipn or Docket Number

o6 653

Effective January 1, 2003
CLAIMS AS FILED - PART |

SMALL ENTITY OTHER THAN
(Column 1) TYPE Q/ OR SMALL ENTITY
TOTAL CLAIMS hQ S e RATE | FEE RATE | FEE
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; Attomey DoéketNo. 25300:003 -

‘We Claim: -
1. A mobile system _r_esponsiye to-'a user generated natural language speech
L uttérance, compx'lsing: | o -
" a speech unit that recelves the user 'generated natural lang'uage'speech utterance
and eonverts the user generated natura_l _language soeeeh utterance into'.an'
.‘: eléc‘tmnic signal said user 'generated._itatural language _speech utterance havlng .
At least one of a query and a oommand | |
-a natural language speech processmg system that recetves the electromc sngua]
that retrieves satd at Teast one of’ sald query and sald oommand from the
:- .electromc sxgnal that selects at least one domam agent assocxated w1th sald at | .
: least one of satd query and said command that forwards said, at least one of |
: query and corrunand to satd at least one domam agent wherem said at least
' one domam agent is an au‘tonomous executable that recewes processes and
. responds to said at least one of said query and a satd cOmm‘andﬂ and
a transcetver in commumcatlon wnth said at least one domam agent that |

transmtts an electromc message assocnated wnth satd at ledst one of query aud

" command.

- 2.. . The moblle system accordmg to clanm l wherem the natural language
speech processmg system funher compnses an event manager sa1d event manager
eoordtnatrng interaction between _comp,onents of the natural language sp_eech processing

-

system.

Tiof80 . - Google Exhibit 1019
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| 3 The mobile system accordnné to clalm 1, wherem the natural language
.Speeellx b;oeessing systefn further comprises a parser that detennines a domain for the
usér genérated natural language utterance bésed on th_e. cehtem and c_ontext of the user

utterance:

4.  The mobile system according to claim 1, further compﬁsing atextto - .

speech engine that converts a text message to 4 speech message. -

5 The mobxle system accordmg to cla:m 1, wherem sald at least one domam

agent mcludes mformat:on for commumcatmg w:th a remotely located service.

e .

6 Ny The mobnle system accordmg to clzum 1. wherem sald at least one domam

' agent mcludes data assoc1atcd thh at least one of dnvmg du’ectlons travel mformatlon, T

v

restaurant mformatlon vehlcle systems: mformatlon safety mformatlon and entertamment

o _mfprmatto_n,j .

. 7. . The mobile system according to claim 1, wherein said at least one domain' .

‘agent includes data for communicating with one.or more devices.

8. . ‘The :mot;ilje system éceq‘rding to claim 7, wherein the datafor’. .

uco_,r'nmunieating includes:data for controlling the one or mote devices.

9. The mobile system according to claim 7, wherein the transmitted
eleetrom'e message is sent to the one or more devices.

-~

. 10. - The mobile system according to claim 9, ’Whe_"rein at least ene of the

" devices is'a device assocjated with a vehicle.

.7'20£393: . B GoogIeExh|b|t1019
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11, The mobile system accordmg to clalm lO wherein the moblle system 1s

located remotely from the vehicle.

12. .The mobile system according to claim' 10 ‘wherein the device associatedf
" with the vehicle is at least one of a navxgatlon system, a vehlcle momtonng system a-

secunty systcm a vehlcle control system and a vehlcle medla system

T3, " The mobile system _according to claim'1, v.‘rherein‘ the transmitt_ed_ message
is sent to at least one remotely located service.

. l4'; 'I'he moblle system accordmg to clalm 13 wherem the remotely located

- serv1ce i$ one of payment service prowder customer relatlonshlp management system

Co ;specta]xzed SCI'VICC, locatlon semce and emergency servnce
“-15." " The mobile system according to claim 13, wherein the transceiver
- transmits the message via a communication network.
- ._16 The moblle system accordmg to claxm 15, wherem the commumcatton

network is a w1de area wnreless network

17.. The moblle system accordmg to clanm 1, wherem the transcewer 1s a

. 'wnde area RF transcetver

18.  The mobile system accordidg to claim 1, wherein the speech unit includes
: at least one of a speech coder, an array microphone and aﬁlter._
9. R ‘The mobile system according to claim 18, Wherei,n the filter employs; .

‘adaptive echo cancellation.

- 73ofg0 - Google Exhibit 1019
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" Attomney | Docket No 25300-003
20, The mobile systerm accordmg to- clanm 18, wherem the array mlcrophone is

at least a one-dimensional array.

21, The mobile'systerh'according to claim 18, wherein the speech coder uses '

‘an adaptive lossy audio compression.. '

21, Tlxe-mobile system aecordirig to clalm 1, wherein t_lre speech unit is

- located remotely from'the natural language sp.eech'orocessi'ng sys,tem and the transceiver.

‘

23, The moblle system acmrdmg to claxm l further compnsmg at least one of

a dzsplay and a keypad

24.° The moblle system accordmg to clanm 1, further compnsmg a telematlcs
S _ ) R SRR '
control umt

©25.  The mol}ile system according to claim ‘.1, wherein the mobile syster,'n is . '

embedded in a telematic control unit.

-_26Q‘ The moblle system accordmg to clalm 1, wherem the moblle system is -

, Vembedded mto at least one of a vehxcle, a handhe]d devnce a ﬁxed computer and a moblle

computer devxce.

27 "The mobnle system accordmg to ¢laim l wherem the miobile system is
deployed in"a network of devxces usmg a common base of at lcast one of agents user

proﬁles and event histories.

28. A method responsive to a user éehérated natural language speech

utterance, comprising:

7a0f80 - .. - ‘Google Exhibit 1019
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' AAtto,r'ney Docket No. 25300-003 .
. receivmg the user generated natural language speech utterance, the user generated
" natural Ianguage speech utterance havmg at least one ofa query and a
. command;' . ‘ |
_ converting the user generated natural langtlage speech utterance into _an. electronic
ASighal; |
. ret:'ieving said at least one of said query and said coniniand" frorn the eiectroni'c
" signal; | | ' |
selecting a dornain agent associated with said athllea's't_, one of said query and said
‘ .command; ) - | | |
- for;wardmg said at least one of smd query and sald command to smd domam
agent, wherem Sald domain agent is an autonomous executable that receivee,
prOCesses and responds to sa1d at least one of saodqucry and saxd command
.<" and
transmnttmg a message assocxated with said at least one of said query and said

command toa remotely located semce

29 The method accordmg to claim 28, ﬁmher compnsmg codmg the -

electromc sxgnal.

| ' 30 : -Then:}ethod according to claim 28,‘;further.corn;‘;ri<sing'
selecting a second domain agent, the "second domain agent associated with at "Ieast-‘
',one of a navigation system, a vehicle momtormg system a security system, a vehtcle :
) 'control system and a vehxcle media system, and

fomardmg a secOnd message to satd second domam agent

2sof80 . - Google Exhibit 1019
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31. The methoo according to claim_.“28‘,~‘ wherein said: domain agent includes
~ data associated with at least one of _dnving tlirections, travel infonnation, eestaurant :
lnfonnation; yehicle' systems 'information; safety-information and entenainment

information.

32 * The method accordmg to clalm 28, wherem said domam agent mcludes

. 'mformatlon for commumcatmg with the remotely located semce

,.-33T - ‘The method according to claim 32, wherein the transmitting operation
_includes sending at least one of a query and-a command to thie remotely located service.

BRI

3.4, . The method accordmg to claxm 28 wherem the devxce system isa

remotely located dev1ce

- 35. The method accordmg to clalm 28 wherem the transmtttmg operation

g with the remotely located serv:ce isviaa networlc

36. The method accordlng to claxm 28, wherem the remotely located service lS
. one of a payment servnce provxder, a customer relatlonshxp management system a

' speclahzed service, a locatlon servnee and a emergency scrvnce

37.  The method accordmg to 28 wherem thc transmlttmg operatlon with the ‘
~ 'remotely located serv:ce isviaa w1de- area RF transcenver
38. The rnethod according to 28, ﬁltther comprising filtering-out Backngound

roise of the received user utterance.

%60f80 i -GoogleExhibit 1019
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39 - The method accordmg to 38 wherem the ﬁltenng-out operatlon is by at o

least using a filter employmg adaptive echo’ cancellation.

40. The method according to claim 29, wherein the user generated'natural

language speech utterance is coded using an.adaptive lossy audio compression. - -

_ 41. The method accordmg to claim 28, wherem the recexvmg operatton of the.

user generated natural language speech utterance is remotely perfonned ﬁ‘om the other

operatt,ons.

T 4. The method according‘to .claim 41,. v.vherein the receiving"operation'of the

. user generated natural language 'speech -ufterance is oerformed in a‘rv.‘eh‘iele. :

43, The method accordmg to clalm 28 further compnsmg retrlevmg data from
) ~ anetwork shared source, the network shared source isat Ieast one of an agent, a user

'.proﬁle and a events hlstory

/,/02 ﬁ <//7/43” A mobtle System rcsponsxve to a user generated natural Ianguage speech

utterance compnsmg

receiving means that receives the user geiierated ‘patural languagespeech

utterance the ‘user generated natural language speech utterance havmg at least

one of a query and-a command
~ converting means.that conveits the user generated natural language speech

. utterance into an ¢lectronic signal;

retrieving means that retrieves said at least ong of said query and said command

770f80 R ‘Google Exhibit 1019

Page 00106



Attomcy Docket No. 25300-003 '

‘ domam agent selectmg means that selects a domam agent assocnated with said at

L least'one_ of sald query and said command;

‘forwarding means that'b'lfor.wards‘said at least one of said query and said command

to said selected domain agent; and
_' transmlttmg means that transmlts a message from satd selected domain’ agent to a’

dev1ce system
\ \9\\0 ... —44. " The mobile system according to claim 43, wherein the device system isat
: least.on_e of a navigation system, a vehicle mon_itoring system, a security system, a
" vehicle control system and a vehlcle medla system

45A ’I'he moblle system accordmg to clalm 43 wherein the at least one domam .

agent mcludes data assocnated w1th at least one of dnvmg dnrectlons travel mformahon,

restaurant mfomtatlon vehlcle systems mformatlon safety lnfotmatlon and entenamment '

mformatlon. o

467 The mobile system accordmg to claxmq;j wherem the devnce system isa

remotely located dev1ce

oW g

‘47 The moblle system accordmg to claim ;#3 wherem the devnce system is a

' remotely located Serv1ce

4T g

-48 The moblle system accordmg toclaim 47, wherein the transmlttmg means

’ mmmumcates with the remotely- located service via a network.

780f80 .. - . ".Google Exhibit 1019
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'29.° The mob:le system accordmg to c]atm wherem the remotely located

‘service is one of payment servxce provtdcr, a customer relationship management .

system,,a speclalnzed service, a locatnon service and a emet_'gency service. ,

s g

_ 50, The mobile syStem according to 43, whet'ein'the tt{ansmitting meansisa )
wide-area RF transce‘i,v_er. . . h o A
. 7 , , , ‘
-f The mobnle SYStem accordmg to.43 further comprtsmg a ﬁltenng means

L3

that fi lters the recetved user generated natural language Speech utterance

' g/ / o? & —5& The mobxle system accordmg to clatm 43 further compnsmg a coder _ '

means that codes the user: generated natural language speech utterance ‘

“53 ' The mobtle system accordmg to claxm 43, whereln the recetvmg means is

" remotely located from other mobnle system components

54 The mobile system accordmg to clatm 63 wherem the recewmg meaps is

: lo'cated at a'vehlcle. :
. "85 The mobile system according to claim 43, further comprising data
rett-iey_ing means that retrieves data ‘f_tom-anetwork shared source, the source isat’least .

- one of an agent, data, a user profile and a events history. -
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent snd Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alerandria, Vingria 22313-1450

wWww. usplo.gov

| APPLICATION NUMBER | FILING OR 371 (c) DATE |  FRSTNAMEDAPPLICANT | ATTORNEY DOCKET NUMBER |
10/618,633 07/15/2003 Robert A. Kennewick 25300-003

CONFIRMATION NO. 5659

I%/Iglzll'sz LEVIN COHN FERRIS GLOVSKY AND POPEO PC e
A0 R
12010 SUNSET HILLS ROAD e L

RESTON, VA 20190

Date Mailed: 11/03/2003

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Filing Date Granted

Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

e The oath or declaration is unsigned.

o To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(e) of
$65 for a small entity in compliance with 37 CFR 1.27, must be submitted with the missing items identified
in this letter.

SUMMARY OF FEES DUE:
Total additional fee(s) required for this application is $65 for a Small Entity

e $65 Late oath or declaration Surcharge.

Replies should be mailed to:  Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

A copy of this notice MUST be returned with the reply.
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PETITION FOR EXTENSION OF TIME Docket No.
UNDER 37 C.F.R. 1.136(a) 25300-003

In re Application of: Robert A. Kennewick, et al.

Serial No. Filing Date Examiner Group Art Unit
10/618,633 July 15, 2003 Not yet assigned 2681

Invention:  MOBILE SYSTEMS AND METHODS FOR RESPONDING TO NATURAL LANGUAGE
SPEECH UTTERANCE

TO THE ASSISTANT COMMISSIONER FOR PATENTS

This is a request under the provisions of 37 C.F.R. 1.136(a) to extend the period for filing a response to
The Notice to File Missing Parts of = November 3, 2002 in the above-identified application.

The requested extension is as follows:

D One month D Two months ‘:’ Three months |: Four months Five months
The requested extension is as follows:

D Large entity

Small entity

Verified statement of small entity status as a small entity under 37 C.F.R. 1.27:

D Is enclosed.

D Has already been filed in this application.

The fee for the extension of time is $1,005.00 and is to be paid as follows:

A check in the amount of the fee is enclosed.

D Charge the amount of the fee to Deposit Account No. 50-0311. A duplicate copy of this sheet is
enclosed

The Commissioner is hereby authorized to charge any fees which may be required, or credit any
overpayment, to Deposit Account No. 50-0311.

D If an-additional extension of time is required, please consider this a petition therefor and charge any

Dated: June 3, 2004

egistr:ation . 48,283

MINTZ, LEVIN, COHN, FERRIS, GLOVSKY AND POPEO P.C.
12010 Sunset Hills Road, Suite 900

Reston, Virginia 20190

(703) 464-4800

CUSTOMER NO. 29315
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COMBINED DECLARATION AND POWER OF ATTORNEY
FOR PATENT APPLICATION

As below named inventors, we hereby declare that:

Our residences, post office addresses and citizenships are as stated below next to out narves.

We believe we are the original, first and joint ioventors of the subject matter which is claimed
and for which a utility patent is sought on the invention entitled:

MOBILE SYSTEMS AND METHODS FOR RESPONDING TO
NATURAL LANGUAGE SPEECH UTTERANCE

the specification of which was filed on July 15, 2003, with the U.S. Patent and Trademark Office
and assigned U.S. Application Serial No. 10/618,633.

We hercby statc that we have reviewed and understand the contents of the above-identified
specification, including the claims.

We acknowledge the duty to disclose information that is material to the examination of this
application in accordance with Title 37, Code of Federal Regulations, §1.56.

We hereby claim foreign priority benefits under Title 35, United States Code, §119(a)«(d) or
§365(b) of any foreign application(s) for patent or inventor’s certificate, or §365(a) of any PCT
Intemational application designating at least onc country other than the United States listed
below and have also identified below any foreign application for patent or inventox’s certificate
or PCT International application having a filing date before that of the application on which
pdiority is claimed.

Appln. Country Filing Date Priority Claimed
Nuomber (if PCT, so indicate) (dd/mmjyy ) Yes No
[
L O

We hercby claim the benefit under Title 35, United States Code, § 119(e) or §120 of any United
States application(s), or §365(c) of any PCT Intemational application(s) designating the United
States of America listed below and, insofar as the subject matter of each of the clairus of this
application is not disclosed in the prior United States or PCT Intetnational application in the
manner provided by the first paragraph of Title 35, United States Codc, §112, ] acknowledge the
duty to disclose material information as defined in Title 37, Code of Federal Regulations, §1.56
which became available between the filing date of the prior application and the national or PCT
Intemational filing date of this application:

4q¢t.
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Application No. Filing Date
(U.SS.N.) (dd/mmpyy)
60/395,615 07/15/2002

We hereby appoint the attorneys and/or agents associated with Mintz Levin Cohn Ferris Glovsky
& Popeo, Customer Number

29315

to prosecute this application and to transact all business in the Patent and Trademark Office

connected therewith.

Please address all telephone calls to James G. Gatto at telephone number 703-464-8182, and
address all correspondence to: '

12010 Sunset Hills Road, Suite 900
Reston, VA 20190

We hereby declare that all statements made herein of our own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States
Code and that such willful false statements may jeopardize the validity of the application or

patent issued thereon.

Sk a . L

-

x_/2l23/ 0%

First Inventor’s Signature:

Full Name of Inventor:
Citizenship:

Residence:

Robert A. Kennewick

US.A.
2204 S. Eddy

Date

Seattle, Washington 98101
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Second Inventor’s Signature: Date
Full Name of Inventor: David Locke
Citizenship: U.S.A.

11315 196™ Avenue, NE.
Residence: Redmond, Washington 98053
X X
Thi ; Date
FulNamé&o6f : Michael R. Kennewick, Senior
Citizenship: U.S.A.

13407 N.E. 37" Place
Residence: Bellevue, Washington 98005

X ref23/o3
Date

Inventor’s Signature;

Full Name of Inventor: ichael R. Kennewick, Junior
Citizenship: US.A.
. 13407 N.E. 37" Place
Residence: Bellevue, Washington 98005
<« 12303
i Date
Full Name of Inventor: Richard Kennewick

Citizenship:, U.S.A.

14222 227 Avenue, N.E,
Woodinville, Washington 98072

v x[y/4/2%

Residenge;

Sixfh Inventoy}s Signature: Date
Full Name of Inventor: Tom Freeman
Citizenship: US.A.

6735 83" Avenue, S.E.
Residence: : Mercer Island, Washington 98040
X X
Seventh Inventor’s Signature: Date
Full Name of Inventor: Stephen F. Elston
Citizenship: US.A

X
Residence: : Seattle, Washington
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Second Inventor’s Signature: Date
Full Name of Inventor: David Locke
Citizenship: U.S.A.

11315 196" Avenue, N.E.

Residence: Rcdmond, Washington 98053
X X
Third Inventor’s Signature: Datc
Full Name of Inventor: Michael R. Kennewick, Senior
Citizenship: USA

13407 N.E. 37" Place
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NATURAL LANGUAGE AND DIALOGUE GENERATION PROCESSING

BACKGROUND OF THE INVENTION

L Field of the Invention

The present invention relates to speech recognition for an object-based computer user
interface. More specifically, the embodiments relate to a novel method and system ‘for user

interaction with a computer using speech recognition and natural language processing.

IL Description of the Related Art

As computers have become more prevalent it has become clear that many people have;,
great difficulty understanding and communicating with computers. A user must often learn
archaic commands and non-intuitive procedures in order to operate the computer. For example,
most personal computers use windows-based operating systems that are largely menu-driven.
This requires that the user learn which menu commands or sequence of commands produce the
desired results.

Furthermore, traditional interaction with a computer is often slowed by manual input
devices such as keyboards or mice. Many computer users are not fast typists. As a result, much
time is spent communicating commands and words to the computer through these manual input

devices. It is becoming clear that an easier, faster and more intuitive method of communicating
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with computers and networked objects, such as web-sites, is needed.

One proposed method of computer interaction is speech recognition. Speech recognition
involves software and hardware that act together to audibly detect human speech and translate
the detected speech into a string of words. As is lmown in the art, speech recognition works by
breaking down sounds the hardware detects into smaller, non-divisible sounds called phonemes.
Phonemes are distinct units of sound. For example, the word "those" is made up of three
phonemes; the first is the "th" sound, the second is the "0" sound, and the third is the "s" sound.
The speech recognition software attempts to match the detected phonemes with known words
from a stored dictionary. An example of a speech recognition system is given in U.S. Patent No.
4,783,803, entitled "SPEECH RECOGNITION APPARATUS AND METHOD", issued
November 8, 1998, assigned to Dragon Systems, Inc., and incorpqrated herein by reference.
Presehtly, there are many commercially available speech recognition software packages available
from such companies as Dragon Systems, Inc. and International Business Machines, Inc.

One limitation of these speech recognition software packages or systems is that they
typically only perform command and control or dictation functions. Thus, the user is still
required to learn a vocabulary of commands in order to operate the computer.

A proposed enhancement to these speech recognition systems is to process the detected
words using a natural language processing system. Natural language processing generally
involves determining a conceptual "meaning" (e.g., what meaning the speaker intended to
convey) of the detected words by analyzing their grammatical relationship and relative context.
For example, U.S. Patent No. 4,887,212, entitled "PARSER FOR NATURAL LANGUAGE

TEXT", issued December 12, 1989, assigned to International Business Machines Corporation
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and incorporated by reference herein teaches a method of parsing an input stream of words by
using word isolation, morphological analysis, dictionary look-up and grammar analysis.

Natural language processing used in concert with speech recognition provides a powerful
tool for operating a computer using spoken words rather than manual input such as a keyboard or
mouse. However, one drawback of a conventional natural language processing system is that it
may fail to determine the correct "meanihg" of the words detected by the speech recognition
system. In such a case, the user is typically required to recompose or restate the phrase, with the
hope that the natural language processing system will determine the correct "meaning" on
subsequent attempts. Clearly, this may lead to substantial delays as the user is required to restate
the entire sentence or command.  Another drawback of conventional systems is that the
processing time required for the speech recognition can be prohibitively long. This is primarily
due to the finite speed of the processing resources as compared with the large amount of
information to be processed. For example, in many conventional speech recognition programs,
the time required to recognize the utterance is long due to the size of the dictionary file being
searched.

An additional drawback of conventional speech recognition and natural language
processing systems is that they are not interactive, and thus are unable to cope with new
situations. When a computer system encounters unknown or new networked objects, new
relationships between the computer and the objects are formed. Conventional speech recognition
and natural language processing systems are unable to cope with the situations that result from
the new relationships posed by previously unknown networked objects. As a result, a

conversational-style interaction with the computer is not possible. The user is required to
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communicate complete concepts to the computer. The user is not able to speak in sentence
fragments because the meaning of these sentence fragments (which is dependent on the meaning
of previous utterances) will be lost.

Moreover, conventional speech recognition and natural language processing systems fail
to generate intelligent conversations because they lack a conversational memory. In other words,
conventional systems do not remember the contents of their conversations with users. As a result,
conversations with such system are repetitive, and may result in users repeatedly telling the
systems the same facts over-and-over, or worse, have systems fail to leam and remember simple
concepts.

Another drawback of conventional speech recognition and natural language processing
systems is that once a user successfully “trains” a computer system to recognize the user’s speech

and voice commands, the user cannot easily move to another computer without having to

. undergo the process of training the new computer. As a result, changing a user’s computer

workstations or location results in wasted time by users that need to re-train the new computer to
the user’s speech habits and voice commands.
What is needed is an interactive user interface for a computer that utilizes speech

recognition and natural language processing which avoids the drawbacks mentioned above.

BRIEF DESCRIPTION OF THE DRAWINGS

The features, objects and advantages of the embodiments discussed herein will become

more apparent from the detailed description set forth below when taken in conjunction with the
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drawings in which like reference characters identify correspondingly throughout and wherein:

FIG. 1 is a functional block diagram of an exemplary computer system;

FIG. 2 is an expanded functional block diagram of the CPU and storage medium of the
computer system of FIG. 1;

FIGS. 3A-D are a flowchart of the method of providing interactive speech recognition
and natural language processing to a computer;

FIG. 4 is a diagram of selected columns of an exemplary natural language processing
(NLP) database;

FIG. S is a diagram of an exemplary Database Definition File (DDF);

FIG. 6 is a diagram of selected columns of an exemplary object table;

FIGS. 7A-D are a flowchart illustrating the linking of interactive speech recognition and
natural language processing to a networked object, such as a web-page;

FIG. 8 is a diagram depicting a computer system connecting to other computers, storage
media, and web-sites via the Internet;

FIG. 9 is a diagram of an exemplary user global user registry;

FIGS. 10A-B are flowcharts illustrating alternate embodiments of the retrieval and
enabling of an individual’s user global user registry during login at a computer workstation; and

FIG. 11 is a diagram depicting an exemplary Dialogue Generation Log.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The embodiments discussed herein will now be disclosed with reference to a functional
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block diagram of an exemplary computer system 100 of FIG. 1. In FIG. 1, computer system 100
includes a central processing unit (CPU) 102. The CPU 102 may be any general purpose
microprocessor or microcontroller as is known in the art, appropriately programmed to perform
the method described herein with reference to FIGS. 3A-D. The software for programming the
CPU can be found at storage medium 108 or alternatively from another location across a
computer network. For example, the CPU 102 may be a conventional microprocessor such as
the Pentium [II™ processor manufactured by Intel Corporation or the like.

CPU 102 communicates with a plurality of peripheral equipment, including a display
104, manual input 106, storage medium 108, microphone 110, speaker 112, data input port 114
and network interface 116. Display 104 may be a visual display such as a CRT, LCD screen,
touch-sensitive screen, or other monitors as are known in the art for visually displaying images
and text to a user. Manual inpl;t 106 may be a conventional keyboard, keypad, mouse, trackball,
or other input device as is known in the art for the manual input of data. Storage medium 108
may be a conventional read/write memory such as a magnetic disk drive, floppy disk drive, CD-
ROM drive, silicon memory or other memory device as is known in the art for storing and
retrieving data. Significantly, storage medium 108 may be remotely located from CPU 102, and
be connected to CPU 102 via a network such as a local area network (LAN), or a wide area
network (WAN), or the Intemet. Microphone 110 may be any suitable microphone as is known
in the art for providing audio signals to CPU 102. Speaker 112 may be any suitable speaker as is
known in the art for reproducing audio signals from CPU 102. It is understood that microphone
110 and speaker 112 may include appropriate digital-to-analog and analog-to-digital conversion

circuitry as appropriate. Data input port 114 may be any data port as is known in the art for

Google Exhibit 1019
Page 00130



10

15

20

WO 01/78065 PCT/US01/11138

interfacing with an external accessory using a data protocol such as RS-232, Universal Serial
Bus, or the like. Network interface 116 may be any interface as known in the art for
communicating or transferring files across a computer network, examples of such networks
include TCP/IP, ethernet, or token ring networks. In addition, on some systems, a network
interface 116 may consist of a modem connected to the data input port 114.

Thus, FIG. 1 illustrates the functional elements of a compufer system 100. Each of the
elements of computer system 100 may be suitable off-the-shelf components as described above.
The present embodiment provides a method and system for human interaction with the computer
system 100 using speech.

As shown in FIG. 8, the computer system 100 may be connected to the Internet 700, a
collection of computer networks. To connect to the Internet 700, computer system 100 may- use
a network interface 116, a modem connected to the data input port 114, or any other method
known in the art. Web-sites 710, other computers 720, and storage media 108 may also be
connected to the Internet through such methods known in the art.

Tuming now to FIG. 2, an expanded functional block diagram of CPU 102 and storage
medium 108 is illustrated. It is understood that the functional elements of FIG. 2 may be
embodied entirely in hardware, firmware, or as software instructions encoded on a computer-
readable medium. In the case of a software embodiment, the software may be found at storage
medium 108 or at an alternate location across a computer network. CPU 102 includes speech
recognition processor 200, data processor 201, natural language processor 202, and application
interface 220. The data processor 201 interfaces with the display 104, storage medium 108,

microphone 110, speaker 112, data input port 114, and network interface 116. The data
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processor 201 allows the CPU to locate and read data from these sources. Natural language
processor 202 further includes variable replacer 204, string formatter 206, word weighter 208,
boolean tester 210, pronoun replacer 211, and search engine 213. Storage medium 108 includes
a plurality of context-specific grammar files 212, general grammar file 214, dictation grammmar
216, context-specific dictation model 217, natural language processor (NLP) database 218, and a
dialogue generation log (DGL) file 219. In the preferred embodiment, the grammar files 212,
214, and 216 are Bakus-Naur Form (BNF) files, which describe the structure of the language
spoken by the user. BNF files are well known in the art for describing the structure of language,
and details of BNF files will therefore not be discussed herein. One advantage of BNF files is
that hierarchical tree-like structures may be used to describe phrases or word sequences, without
the need to explicitly recite all combinations of these word sequences. Thus, the use of BNF
files in the preferred embodiment minimizes the physical sizes of the files 212, 214, and 216 in
the storage medium 108, increasing the speed at which these files can be enabled and searched as
described below. H;)wever, in altemate embodiments, other file structures are used.

The context-specific dictation model 217 is an optional file that contains specific models
to improve dictation accuracy. These models enable users to specify word orders and word
models. The models accomplish this by describing words and their relationship to other words,
thus determining word meaning by contextual interpretation in a specific field or topic. Take for
example, the phrase “650 megahertz mic;roprocessor computer.” A context-specific dictation
model 217 for computers may indicate the likelihood of the word “microprocessor”’ being
associated with “computer,” and that a number, such as “650” is likely to be found near the word

“megahertz.” By interpreting the context of the words, via a context-specific dictation model
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217, a speech recognition processor would analyze the phrase, interpret a single object, i.e. the
computer, and realize that “650 megahertz microprocessor” are adjectives or traits describing the
type of computer.

Topics for context-specific dictation models 217 vary widely, and may include any topic
area of interest to a user—both broad and narrow. Broad topics may include: history, law,
medicine, science, technology, or computers. Specialized topics, such as a particular field of
literature encountered at a book retailer’s web-site are also possible. Such a context-specific
dictation model 217 may contain text for author and title information, for example.

The context-specific dictation model 217 format relies upon the underlying speech
recognition processor 200, and is specific to each type of speech recoghition processor 200.

A dialogue generation log 219 is a file, database table, or any other log known in the art
that contains a memory of the conversations between a computer or system practicing the present
embodiment, and a user of such a system. The purpose behind the dialogue generation log 219 is
to create a conversational memory by storing a log of what is spoken. The log is also used to
avoid repetitive speech generation.

An exemplary dialogue generation log 219 is shown in FIG. 11. In this example, the
dialogue generation log 219 is comprised of individual dialogue generation log entries 1112A-x,
each entry representing a line of dialogue or statement exchanged between the system and a user.
Although the format of each entry may vary from embodiment to embodiment, an example
dialogue generation log entry would contain infortnation such as a log entry identifier (ID) 1102,
a user identifier 1104, a statement 1106, the context of the statement 1108, and a date/time stamp

1110. The log entry ID 1102 uniquely identifies each entry 1112. A user ID 1104 represents
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each user of the system. Statements made by the system itself are also recorded in the log, and a
special user ID 1104 is given to the system. In the example illustrated in FIG 11, the system is
designated as user “-1,” and other users are given positive numbers as their user ID 1104. Otiler
formats to represent users are certainly possible likely. The important part is that the system is
uniquely identified with a user ID 1104 different from system users. Next, each entry contains a
statement of what was spoken 1106, and preferably the context 1108 in which the statement was
spoken. For example, 'the statement “I would like to see movies,” would be linked to the context
of “movies” or “film.” Lastly, a date-time-stamp 1110 may be recorded with each entry to
identify the time frame (i.e. how recent) the statement was last made.

The operation and interaction of these functional elements of FIG. 2 will be described
with reference to the flowchart of FIGS. 3A-3D. In FIG. 3A, the flow begins at block 300 with
the providing of an utterance to speech processor 200. An utterance is a series of sounds having
a beginning and an end, and may include one or more spoken words. A microphone 110 may
capture the spoken words in block 300. Alternately, the utterance may be provided to the speech
processor 200 over data input port 114, or from storage medium 108. Preferably, the utterance is
in a digital format such as the well-known ".wav" audio file format.

The flow proceeds to decision 302 where the speech processor 200 determines whether
one of the context-specific grammars 212 has been enabled. If the context-specific grammars
212 are enabled, the context-specific grammars 212 are searched at block 304. In the preferred
embodiment, the context-specific grammars 212 are BNF files that contain words and phrases
which are related to a parent context. In general, a context is a subject area. For example, in one

embodiment applicable to personal computers, examples of contexts may be "news", or
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"weather", or "stocks". In such a case, the context-specific grammars 212 would each contain
commands, control words, descriptors, qualifiers, or parameters that correspond to a different one
of these contexts. The use of contexts provides a hierarchal structure for types of information.
Contexts and their use will be described further below with reference to the NLP database 218.

If a context-specific grammar 212 has been enabled, the context-specific grammar 212 is
searched for a match to the utterance provided at block 300. However, if a context-specific
grammar 212 has not been enabled, the flow proceeds to block 308 where the general grammar
214 is enabled.

In the preferred embodiment, the general grammar 214 is a BNF file which contains
words and phrases which do not, themselves, belong to a parent context, but may have an
associated context for which a context-specific grammar file 212 exists. In other words, the
words and phrases in the general grammar 214 may be at the root of the hierarchal context
structure. For example, in one embodiment applicable to personal computers, the general
grammar 214 would contain commands and control phrases.

In block 310, the general grammar 214 is searched for a matching word or phrase for the
utterance provided at block 300. A decision is made, depending on whether the match is found,
at block 312. If a match is not found, then the dictation grammar 216 is enabled at block 314. In
the preferred embodiment, the dictation grammar 216 is a BNF file that contains a list of words
that do not, themselves, have either a parent context or an associated context. For example, in
one embodiment applicable to a personal computer, the dictation grammar 216 contains a
relatively large list of general words similar to a general dictionary.

In block 316 the dictation grammar is searched for matching words for each word of the

11
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utterance provided at block 300. At decision block 318, if no matching words are found, any
relevant context-specific dictation model 217 is enabled at block 317.

At decision block 319, if no matching words are found, a visual error message is
optionally displayed at the display 104 or an audible error message is optionally reproduced
through speaker 112, at block 320. The process ends until another utterance is provided to the
speech processor 200 at block 300.

Thus, as can be seen from the above description, when an utterance is provided to the
speech processor 200, the enabled context-specific grammar 212, if any, is first searched. If
there are no matches in the enabled context-specific grammar 212, then the general grammar 214
is enabled and searched. If there are no matches in the general grammar 214, then the dictation
grammar 316 is enabled and searched. Finally, if there are no matches in the dictation grammar
316, a context-specific dictation model 217 is enabled 317 and used to interpret the utterance.

In the preferred embodiment, when the speech recognition processor 200 is searching
either the context-specific grammar 212 or the general grammar 214, it is said to be in the
“command and control” mode. In this mode, the speech recognition processor 200 compares the
entire utterance as a whole to the entries in the grammar. By contrast, when the speech
recognition processor 200 is searching the dictation grammar, it is said to be in the “dictation”
mode. In this mode, the speech recognition processor 200 compares the utterance to the entries
in the dictation grammar 216 one word at a time. Finally, when the speech recognition processor
200 is matching the utterance with a context-specific dictation model 217, it is said to be in
“model matching™ mode. It is expected that searching for a match for an entire utterance in the

command and control mode will generally be faster than searching for one word at a time in
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dicta.tion or model matching modes.

It is further expected that any individual context-specific grammar 212 will be smaller in
size (i.e., fewer total words and phrases) than the general grammar 214, which in tum will be
smaller in size than the dictation grammar 216. Thus, by searching any enabled context-specific
grammar 212 first, it is likely that a match, if any, will be found more quickly, due at least in part
to the smaller file size. Likewise, by searching the general grammar 214 before the dictation
grammar 216, it is likely that a match, if any, will be found more quickly.

Additionally, as will be explained further below with regard to the ability of the present
embodiment to adaptively add to both the context-specific grammar 212 and the general
grammar 214, they will contain the most common utterances. As such, it is expected that a
match is more likely to be found quickly in the context-specific grammar 212 or the general
grammar 214 than in the dictation grammar 216.

Finally, as will be explained further below, the words and phrases in the enabled context-
specific grammar 212 are more likely to be uttered by the user because they are words that are
highly relevant to the subject matter about which the user was most recently speaking. This also
allows the user to speak in a more conversational style, using sentence fragments, with the
meaning of his words being interpreted according to the enabled context-specific grammar 212.

By searching in the above-described sequence, the present embodiment may search more
efficiently than if the searching were to occur one entry at a time in a single, large list of all
expected words and phrases.

Referring back to decision 306, if a match is found in the context-specific grammar 212,

then there are three possible next alternatives shown in FIG. 3A. For each matching entry in the
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enabled context-specific grammar 212, there may be an associated action to be taken by the

~ speech recognition processor 200. Block 322 shows that one action may be to direct application

interface 220 to take some action with respect to a separate software application or entity. For
example, application interface 220 may use the Speech Application Programming Interface
(SAPI) standard by Microsoft to communicate with an external application. The external
application may be directed, for example, to access a particular Internet web site URL or to speak
a particular phrase by converting text to speech. Other actions may be taken as will be discussed
further below with reference to the NLP database 218 of FIG. 4.

Block 324 shows that another action may be to access a row in the natural language
processing (NLP) database 218 directly, thereby bypassing the natural language processing
method described further below. Block 326 shows that another action may be to prepend a word
or phrase for the enabled context to the matching word or phrase found in the context-specific
grammar 306. For example, if the enabled context were “movies” and .the matching utterance
were “8 o’clock,” the word “movies” would be prepended to the phrase “8 o’clock™ to form the
phrase “movies at 8 o’clock.”

Likewise, if a match is found in the general grammar 214, then the flow may proceed to
block 322 where the application interface 220 is directed to take an action as described above, or
to block 324 where a row in the NLP database is directly accessed. However, if a match is found
in the general grammar 214, no prepending of a context occurs because, as stated above, the
entries in the general grammar 214 do not, themselves, have a parent context.

Alternatively, manually entered words may be captured, at block 301, and input into the

natural language processor.
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Finally, with reference to FIG. 3A, words may be entered manually via manual input 106.
In this case, no speech recognition is required, and yet natural language processing of the
entered words is still desired. Thus, the flow proceeds to FIG. 3B.

In FIG. 3B, at block 328, the natural language processor 202 formats the phrase for
natural language processing analysis. This formatting is accomplished by string formatter 206
and may include such text processing as removing duplicate spaces between words, making all
letters lower case (or upper case), expanding contractions (e.g., changing “it’s” to “it is”"), and the
like. The formatting prepares the phrase for parsing.

The flow continues to block 330 where certain *“word-variables” are replaced with an
associated wildcard function by variable replacer 204 in preparation for accessing the NLP
database 218. As used herein, the term “word-variables” refers to words or phrases that represent
amounts, dates, times, currencies, and the like. For example, in one embodiment the phrase
“what movies are playing at 8 o'clock” would be transformed at block 330 to “what movies are
playing at $time” where “$time” is a wildcard function used to represent any time value. As
another example, in one embodiment the phrase “sell IBM stock at 100 dollars” would be
transformed at block 330 to “sell IBM stock at $dollars” where “$dollars” is a wildcard function
used to represent any dollar value. This block may be accomplished by a simple loop that
searches the phrase for key tokens such as the words “dollar” or “o’clock” and replaces the word-
variables with a specified wildcard function. In order to keep track of the location in the phrase
where the substitution was made, an array may be used. This allows re-substitution of the
original word-variable back into the phrase at the some position after the NLP database 218 has

been searched.
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The purpose of replacing word-variables with an associated wildcard function at block
330 is to reduce the number of entries that must be present in the NLP database 218. For
example, the NLP database 218 would only contain the phrase “what movies are playing at
$time” rather than a separate entry for 8 o’clock, 9 o’clock, 10 o’clock, and so on. The NLP
database 218 will be described further below.

At block 332, pronouns in the pﬁmse are replaced with proper names by pronoun replacer

“I ” €6
ed

211. For example, in one embodiment the pronouns my,” or “mine” would be replaced
with the speaker’s name. Block 332 allows user-specific facts to be stored and accessed in .the
NLP database 218. For example, the sentence “who are my children” would be transformed into
“who are Dean’s children” where “Dean” is the speaker’s proper name. Again, this block may be
perforined in a simple loop that searches the phrase for pronouns, and replaces the pronouns
found with an appropriate proper name. In order to keep track of the locations in the phrase
where a substitution was made, an array may be used.

In block 334, the individual words in the phrase are weighted according to their relative
“importance” or “significance” to the overall meaning of the phrase by word weighter 208. For
example, in one embodiment there are three weighting factors assigned. The lowest weighting

€, 9 ¢
a,

factor is assigned to words such as an,” “the,” and other articles. The highest weighting
factor is given to words that are likely to have a significant relation to the meaning of the phrase.

For example, these may include all verbs, nouns, adjectives, and proper names in the NLP

database 218. A medium weighting factor is given to all other words in the phrase. The purpose

of this weighting is to allow for more powerful searching of the NLP database 218.

An example of selected columns of the NLP database 218 of one embodiment is shown in
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FIG. 4. The NLP database 218 comprises a plurality of columns 400-410, and a plurality of rows
412A-412N. In column 400, the entries represent phrases that are “known” to the NLP database.
In column 402, a number of required words for each entry in column 400 is shown. In column
404, an associated context or subcontext for each entry in column 400 is shown. In columns 408
and 410, one or more associated actions are shown for each entry in column 400. It should be
noted that the NLP database 218 shown in FIG. 4 is merely a simplified example for the purpose
of teaching the present embodiment. Other embodiments may have more or fewer columns with
different entries.

Referring back to FIG. 3B, at block 336, the NLP database 218 is searched for possible
matches to the phrase, based on whether the entry in column 400 of the NLP database 218
contains any of the words in the phrase (or their synonyms), and the relative weights of those
words. At block 338, a confidence value is generated for each of the possible matching entries
based on the number of occurrences of each of the words in the phrase and their relative weights.
Weighted word searching of a database is well known in the art and may be performed by
commercially available search engines such as the product “dtsearch” by DT Software, Inc. of
Arlington, Virginia. Likewise, searching using synonyms is well known in the art and may be
accomplished using such publicly available tools such as “WordNet,” developed by the
Cognitive Science Laboratory of Princeton University in Princeton, New Jersey. The search
engine may be an integral part of the natural language processor 202.

At decision 340, the natural language processor 202 determines whether any of the
possible matching entries has a confidence value greater than or equal to some predetermined

minimum threshold, T. The threshold T .represents the lowest acceptable confidence value for
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which a decision can be made as to whether the phrase matched any of the entries in the NLP
database 218. If there is no possible matching entry with a confidence value greater than or
equal to T, then the flow proceeds to block 342 where an optional error message is either visually
displayed to the user over display 104 or audibly reproduced over speaker 112. In one
embodiment, the type of error message, if any, displayed to the user may depend on how many
“hits” (i.e., how many matching words from the phrase) were found in the highest-confidence
NLP database entry. A different type of error message would be generated if there was zero or
one hits, than if there were two or more hits.

If, however, there is at least one entry in the NLP database 218 for which a confidence
value greater than or equal to T exists, then the flow proceeds to block 344 where the “noise”
words are discarded from the phrase. The “noise” words include words that do not contribute
significantly to the overall meaning of the phrase relative to the other words in the phrase. These
may include articles, pronouns, conjunctions, and words of a similar nature. “Non-noise” words
would include words that contribute significantly to the overall meaning of the phrase. “Non-
noise” words would include verbs, nouns, adjectives, proper names, and words of a similar
nature.

The flow proceeds to FIG. 3C where the non-noise word requirement is re;trieved from
column 402 of the NLP database 218 for the highest-confidence matching entry at block 346.
For example, if the highest-confidence matching phrase was the entry in row 412A, (e.g., “what
movies are playing at $time”), then the number of required non-noise words is 3.

At decision 348, a test is made to determine whether the number of required non-noise

words from the phrase is actually present in the highest-confidence entry retrieved from the NLP
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database 218. This test is a verification of the accuracy of the relevance-style search performed
at block 336, it being understood that an entry may generate a confidence value higher than the
minimum threshold, T, without being an acceptable match for the phrase.

The nature of the test performed at decision 348 is a boolean “AND” test performed by
boolean tester 210. The test determines whether each one of the non-noise words in the phrase
(or its synonym) is actually present in the highest-confidence entry.. If there are a sufficient
number of required words actually present in the highest-confidence entry, then the flow
proceeds to block 350, where the natural language processor 202 directs application interface 220
to take an associated action from column 408 or 410. It is understood that additional action
columns may also be present.

For example, if the highest confidence entry was the entry in row 412A, and the boolean
test of decision 348 determined that there actually were 3 non-noise words from the phrase in the
entry in column 400, then the associated action in column 408 (e.g., access movie web site)
would be taken. Other entries in the NLP database have other associated actions. For example,
if the highest-confidence entry is that in row 412E (e.g., “what time is it”), the associated action
may be for natural language processor 202 to direct a text-to-speech application (not shown) to
speak the present time to the user through the speaker 112. As another example, if the highest-
confidence entry is that in row 412F (e.g., “show me the news”), the first associated action may
be to access a predetermined news web site on the Intemet, and a second associated action may
be to direct an image display application (not shown) to display images associated with the news.
Different or additional actions may also be performed.

Also, if the highest-confidence entry contains the required number of non-noise words
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from the phrase as determined at decision 348, the natural language processor 202 instructs the
speech reco_gnition processor 200 to enable the context-specific grammar 212 for the associated
context of column 404. Thus, for row 412A, context-specific grammar 212 for the context
“movies” would be enabled. Thus, when the next utterance is provided to the speech recognition
processor 200 in block 300 of FIG. 3A, it would search the enabled context-specific grarnmar
212 for "movies" before searching the general grammar 214. As previously stated, enabling the
appropriate context-specific grammar 212 greatly increases the likelihood of fast, successful
speech recognition, and enhances the user's ability to communicate with the computer in a
conversational style.

If, however, back at decision 348, the required number of non-noise words from the
phrase is not actually present in the highest-confidence entry retrieved from the NLP database
218, then the flow proceeds to block 354 where the user is prompted over display 104 or speaker
112 whether the highest-confidence entry was meant, and record the inquiry in the dialogue
generation log 219. For example, if the user uttered “How much is IBM stock selling for today,”
the highest-confidence entry in the NLP database 218 may be the entry in row 412B. In this
case, although the relevance factor may be high, the number of required words (or their
synonyms) may not be sufficient. Thus, the user would be prompted at block 354 whether he
meant “what is the price of IBM stock on August 28, 1998.”

The user may respond either affirmatively or negatively. If it is determined at decision
356 that the user has responded affirmatively, then the action associated with the highest-
confidence entry is taken at block 350, and the associated context-specific grammar 212 enabled

at block 352. The speech made by the user is also recorded as an entry of the dialogue generation
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log 219.

If, however, it is determined at decision 356 that the user has responded negatively, then
the flow proceeds to FIG. 3D where the associated context from 6olumn 404 of NLP database
218 is retrieved for the highest-confidence entry, and the user is prompted for information using
a context-based interactive dialog at block 360. For example, if the user uttered “what is the
price of MICOR stock today,” and the highest confidence entry from the NLP database 218 was
row 412B (e.g., “what is the price of IBM stock on $date”), then the user would be prompted at
block 354 whether that was what he meant.

If the user responds negatively, then the context “stock” is retrieved from column 404 at
block 358, and the context-based interactive dialog for the stock context is presented to the user
over the display 104 and speaker 112. Such a context-based interactive dialog may entail
prompting the user for the name and stock ticker symbol of XICOR stock. The user may respond
by speaking the required inforinasion. A different context-based interactive dialog may be used
for each of the possible contexts. For example, the “weather” context-based interactive dialog
may entail prompting the user for the name of the location (e.g., the city) about which weather
information is desired. Also, the “news” context-based interactive dialog may entail prompting
the user for types of articles, news source, Internet URL for the news site, or other related
information.

Upon completion of the context-based interactive dialog, the NLP database 218, general
grammar 214, and context-specific grammar 212 are updated to include the new information, at
block 362. In this way, the next time the user asks for that information, a proper match will be

found, and the appropriate action taken without prompting the user for more information. Thus,
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the present embodiment adaptively “leams” to recognize phrases uttered by the user.

In one embodiment, one or more of the NLP database 218, con‘text~speciﬁc grammar 212,
general grammar 214, and dictation grammar 216 also contain time-stamp values (not shown)
associated with each entry. Each time a matching entry is used, the time-stamp value associated
with that entry is updated. At periodic intervals, or when initiated by the user, the entries that
have a time-stamp value before a certain date and time are removed from their respective
databases/grammars. In this way, the databases/grammars may be kept to an efficient size by
"purging" old or out-of-date entries. This also assists in avoiding false matches.

In an altermate embodiment, the updates to the NLP database 218, general grammar 214,
and context-specific grammar 212 are stored in a user global user registry 800, shown in FIG. 9.
A global user registry entry 800a would be comprised of any general grammar additions 214a,
context-specific grammar additions 212a, and NLP database additions 218a created by the user
training. Since each user of the system would have a different global user registry entry 800a, the
embodiment would be flexible enough to allow for special customizations and could adapt to the
idiosyncrasies of individual users.

In yet another embodiment, the updates to global user registry entry 800 also contain
dialogue generation log additions 219a, user preferences 802, and remembered information 804,
as shown in FIG. 9. The dialogue generation log additions 219a would be comprised of the
dialogue exchanged between the system and an individual user. The addition of dialogue
generation log additions 219a allow the system greater intelligence in its conversations with an
individual user, to be transparent and mobile across different computers. User preferences 802

represents the stored system preferences of an individual user. Examples of such user preferences
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802, include, but are not limited to: window color and placement, system sounds, font
preferences, and other user-interface preferences. Remembered information 804 includes. user
schedule information, learned facts derived from the dialogue generation log 219, and any other
user (but non-user-interface) stored data not included in user preferences. For example, if the
system is told, “I own a dog,” the remembered information will include that fact. Remembered
information may be stored or represented by any information storage format known in the art,
including any database format.

Moreover, in some embodiments, the global user registry 800 would be stored locally and
mirrored at known server locations. The mirrored copy, referred to as the “travelling” global user
registry entry, enables users to access their phrases “adaptively” leamed by the embodiment,
even when the user is logged into a different location. FIG. 10A illustrates an embodiment that
accesses customized global user registry entries 800a at local and remote (travelling) locations.
Initially, a valid system user is verified, by any means known in the art, and then the system
searches for a locally stored global user registry entry. For example, the system queries users for
their login ID and password as shown in block 900. If the password and login ID match, as
determined by decision block 905, the user is deemed to be a valid user. It is well understood that
this login ID and password are but one of many methods known in the art to verify valid users,
and that all such validation systems could be easily substituted. If no local global user registry
entry is found, block 910, the system searches for a travelling global user registry entry, block
920. If either search tumms up a global user registry entry, the global user registry entry is loaded,
blocks 915 and 925, respectively. Provided that the retrieval of the global user registry entry

800a is successful, blocks 930 and 935, the global user registry entry 800a is enabled at block
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940 by extracting the general grammar additions 214a, context-specific grammar additions 212a,
NLP database additions 218a, dialogue generation log addisons 219a, user preferences 802, and
remembered information 804. These “leamed” adaptations are then used by the system, as
discussed earlier with the method of FIGS 3A-3D. If the retrieval of the travelling global user
registry entry 800a is unsuccessful, standard (non-custom user) procéssing is performed as
reflected at block 945.

Altematively, in some embodiments, the user only logs into the system when accessing a
terminal that does not recognize the user as a local user. This embodiment is shown in FIG. 10B.
From this remote system, the user is required to specify an ID and a password. Initially, the
system determines whether the user has a locally stored voice profile, block 910. If the user has a
local voice profile, it is loaded at block 9185, and flow continues at decision block 950. If the user
does not have a locally stored global user registry entry, the system queries the user for a login
identifier and a password at block 900. If the user is valid, the travelling global user registry
entry is retrieved at block 925, and flow continues at block 950. Otherwise, the user is treated as
a user with standard (non-custom) processing, at block 945. Provided that the retrieval of the
global user registry entry 800a is successful, block 950, the global user registry entry 800a is
enabled at block 940 by extracting the general grammar additions 214a, context-specific
grammar additions 212a, NLP database additions 218a, dialogue generation log additions 219a,
user preferences 802, and remembered information 804. These “leamed” adaptations are then
used by the system, as discussed earlier with the method of FIGS 3A-3D.

In one embodiment, speech recogﬁition and natural language processing may be used to

interact with objects, such as help files (“.hlp” files), World-Wide-Web (“WWW” or “web”)
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pages, or any other objects that have a context-sensitive voice-based interface.

FIG. 5 illustrates an exemplary Dialog Definition File (DDF) 500 which represents
information necessary to associate the speech recognition and natural language processing to an
internet object, such as a text or graphics file or, in the preferred embodiment, a web-page or help
file. Although in its simplest embodiment the Dialog ‘Deﬁnition File 500 consists of an object
table 510, the DDF may also contain additional context-specific grammar files 214  and
additional entries for the natural language processing (NLP) database 218, as illustrated in FIG.
5. The preferred embodiment of the DDF 500 includes an object table 510, a context-specific
grammar file 214, a context-specific dictation model 217, and a file containing entries to the
natural language processing database 218. These components may be compressed and combined
into the DDF file 500 by any method known in the art, such as through Lempel-Ziv compression.
The context-specific specific grammar file 214 and the natural language processing database 218
are as described in earlier sections. The object table 510 is a memory structure, such as a memory
tree, chiain or table, which associates an address of a resource with various actions, grammars, or
entries in the NLP database 218.

An exemplary embodiment of the object table 510 is illustrated in FIG. 6. FIG. 6
illustrates a memory table which may contain entry columns for: an object 520, a Text-to-Speech
(TTS) flag 522, a text speech 524, a use grammar flag 526, an append grammar flag 528, an “is
yes/no?” flag, and “do yes” 532 and “do no” 534 actions. Each row in the table 540A-540n
would represent the grammar and speech related to an individual object. The exemplary
embodiment would refer to objects 520 through a Universal Resource Locator (URL). A URL is

a standard method of specifying the address of any resource on the Intemnet that is part of the

25

Google Exhibit 1019
Page 00149



10

15

20

WO 01/78065 PCT/US01/11138

World-Wide-Web. As this standard is well known in the art for describing the location of
Internet resources and objects, the details of URLs will therefore not be discussed herein. One
advantage of URLs is that they can specify information in a large variety of object formats,
including hypertext, graphical, database and other files, in addition to a number of object devices
and communication protocols. However, as shown in FIG. 6, URLs and other method of
specifying objects can be used.

When combined with the text speech 524, the Text-to-Speech (TTS) flag 522 indicates
whether an initial statement should be voiced over speaker 112 when the corresponding object is
transferred. For example, when transferring the web page listed in the object column 520 of row
540A (http://www.our-pet-store.com), the TTS flag 522 is marked, indicating the text
speech 524, “Hello, welcome to...,” is to be voiced over speaker 112.

In some embodiments, the utterance of the initial statement may be dependent on the
dialogue generation log 219. In these embodiments, the system first checks to see if the statement
was made recently to a user, before re-voicing the statement. There are several advantages in
doing this. By consulting the dialogue generation log 219, a convérsation can be made more
intelligent by using the dialogue generation log 219 as a “conversational memory.” Moreover, a
conversational memory formed by the dialogue generation log 219 also acts as a “sanity check”
to make sure conversations do not become repetitive.

The use of the dialogue generation log 219 is best illustrated by example. Suppose a user
was examining a speech-enhanced pet-store web-site using the present embodiment. Initially, an
object table 510 is transferred from the web-site to the user’s computer system 100. When

transferring the web page listed in the object column 520, the system notes that the TTS flag 522
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is marked, indicating the text speech 524, “Hello, welcome to our pet store, would you like to see
our dog specials?” Since this is the user’s first visit to the web page, no context or statement-
related entries are found in the dialogue generation log 219, so the statement is to be voiced over
speaker 112. The user responds, “no,” and decides to surf a different web page instead.
Transparent to the user, the system records both statements in the dialogue generation log 219.
Moments later, the user presses the web-browser “back” key, returning to the original pet-store
web page. At this time, the user retums to the web page, and again, the system notes that the
TTS flag 522 is marked, indicating the text speech 524, “Hello, welcome to our pet store, would
you like to see our dog specials?” Since this is the user’s subsequent visit to the web page, a
statement-related entry is found in the dialogue generation log 219. Since statement was recently
voiced over the speaker, it is not voiced on again on a subsequent visit.

The next three object table 510 flags relate to the use of grammars associated with this
object. The affirmative marking of the “use grammar” 526 or “appendA grammar” 528 flags
indicate the presence of a content-specific grammar file 214 related to the indicated object. The
marking of the “‘use grammar” flag 526 indicates that the new content-specific grammar file 214
replaces the existing content-specific grammar file, and the existing file is disabled. The “append
grammar” flag 528 indicates that the new content-specific grammar file should be enabled
concurrently with the existing content-specific grammar file.

Lastly, the remaining column entries relate to a “yes/no” grammar structure. If the “Is
yes/no?” flag 530 is marked, then a standard “yes/no” grammar is enabled. When a standard
“yes/no” grammar is enabled, affirmative commands spoken to the computer result in the

computer executing the command indicated in the “Do Yes” entry 532. Similarly, a negative
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command spoken to the computer results in the computer executing the command indicated in
the “Do No” entry 534. The entries in the “Do Yes” 532 and “Do No” 534 columns may either
be commands or pointers to commands imbedded in the NLP Database 218. For example, as
shown in row 540B, the “Is Yes/No?” flag is marked. An affirmative answer, such as “yes,”
given to the computer, would result in executing the corresponding command in the “Do Yes”
entry 532; in this specific case, the entry is the number “210,” a reference to the 210" command
in the NLP database. An answer of “no” would result in the computer executing the 211®
command in the NLP database.

Tuming now to FIG. 7A, a method and system of providing speech and voice commands
to objects, such as a computer reading a help file or browsing the World-Wide-Web, is
illustrated. The method of FIGS. 7A-7D may be used in conjunction with the method of FIGS
3A-3D and FIG. 10. In block 602, an object location is provided to a help file reader or World- ‘
Wide-Web browser. A help file reader/browser is a program used to examine hypertext
documents that are written to help users accomplish tasks or solve problems, and is well known
in the art. The web browser is a program used to navigate through the Internet, and is well
known in the art. Block 602, which providing an object location to the browser, can be as simple
as a user clicking on a program “help” menu item, manually typing in a URL, or having a user
select a “link” at a chosen web-site. It also may be the result of a voiced commana as described
earlier with reference to the action associated with each entry in the NLP database 218. Given
the object location, the computer must decide on whether it can resolve object location specified,
at block 604. This resolution process is a process well known in the art. If the computer is

unable to resolve the object location or intemmet address, an error message is displayed in the
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browser window, at block 605, and the system is returned to its initial starting state 600. If the
object location or Internet address is resolved, the computer retrieves the object at block 606.
For a networked object, for example, a web browser sends the web-site a request to for the web
page, at block 606. For a help file application, the help reader reads the help file off of storage
media 108, at block 606.

A decision is made, depending upon whether the object is retrieved, at block 608. If the
object cannot be retrieved, an error message is displayed in the browser window, at block 605,
and the system is returned to its initial starting state 600. If the object is retrieved, it is displayed
in the help-reader or web-site browser, as appropriate, at block 610.

In decision block 612, the computer 100 determines whether the DDF file 500
corresponding to the object is already present on the computer 100. If the DDF file is present,
the flow proceeds to FIG. 7C, if not the flow proceeds to FIG. 7B.

Moving to FIG. 7B, if the DDF file 500 is not present, the computer examines whether
the DDF file 500 location is encoded within the object. For example, the DDF file location could
be encoded within web page Hype;r’l'ext Markup Language (HTML) as a URL. (Note that
HTML is well known in the art, and the details of the language will therefore not be discussed
herein.) Encoding DDF file location within HTMIL code may be done either through listing the

DDF filelocation in an initial HTML meta-tag such as:

<meta DDF= “http://www.our-pet-store.com/Converselt.ddf”>

or directly through a scripting tag written into the variation of HTML supported by the browser,

<t

<DDF= “http://www.our-pet-store.com/Converselt.ddf”>
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If the DDF file location information is encoded within the web page, the location’s Internet
address is resolved, at block 616, and the computer requests transfer of the DDF file 500, at
block 626. An equivalent encoding scheme could be used within help file hypertext.

Altematively, if the DDF file 500 location is not encoded within the object, there are
several alternate places that it may be stored. It may be stored in a pre-defined location at a web-
site, such as a certain file location in the root directory, or at a different centralized location, such
as another Internet server or the storage medium 108 of FIG. 1. Blocks 618 and 620 test for
these possibilities. Block 618 determines whether the DDF file is located at the web-site. At
block 618, the computer sends query to the web-site inquiring about the presence of the DDF file
500. If the DDF file 500 is present at the web-site, the computer requests transfer of the DDF
file 500, at block 626. 1fthe DDF file S00 is not located at the web-site, the computer queries the
centralized location about the presence of a DDF file for the web-site, at block 620. If the DDF
file is present at the web-site, the computer requesis wansfer of the DDF file, at block 626. If the
DDF file 500 cannot be found, the existing components of any present DDF file, such as the
object table 510, context-specific dictation model 217, NLP database 218 associated with the
object, and context-specific grammar 214 for any previously-viewed object, are deactivated in
block 622. Furthermore, the object is treated as a non-voice-activated object, and only standard
grammar files are used, at block 624. Standard grammar files are the grammar files existing on
the system excluding any grammars associated with the content-specific grammar file associated
with the object.

If the DDF file 500 is requested at block 626, and its transfer is unsuccessful, any existing

components of any present DDF file 500 are deactivated, at block 622, and the web-site is treated
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as a non-voice-activated object, and only standard grammar files are used, at block 624.

If the DDF file 500 is requested at block 626 and its transfer is successful at block 628, it
replaces any prior DDF file, at block 630. Any componénts of the DDF file 500, such as the
object table 510, context-specific-grammar files 214, context-specific-dictation models 217, and
NLP database 218 are extracted at block 632. A similar technique may be used for obtaining the
software necessary to implement the _method illustrated in FIGS. 3A-3D, comprising the
functional elements of FIG. 2.

The flow moves to FIG. 7C. The object table 510 is read into memory by the computer
in block 634. If the object is present in the site object table 510, as determined by block 636, it
will be represented by a row 540A-540n of the table, as shown in FIG. 6. Each row of the object
table represents the speech-interactions available to a user for that particular object. If no row
corresponding to the object 4exists, then no-speech interaction exists for the web page, and
processing ends. |

If the object location is present in the site object table 510, as determined by block 636,
the computer checks if the TTS flag 522 is marked, to determine whether a text speech 524 is
associated with the web-page, at block 638. If there is a text speech 524, a decision must be
made on whether it is appropriate to play the spoken statement 639. For example, if a user was
queried, “Would you like to hear about the history of Mars?” in the past five minutes, it would be
inappropriate, and probably annoying, to ask the user the same question again. In malsing such a
determination, the system checks whethe;' the statement has been made to the user recently by
examining the dialogue generation log 219.

An individual user may be matched with a statement or statement context within a recent
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interval. Suppose the system asked, “Do you own a cat?” and the user replied, “No, I hate cats.”
The conversation would be recorded in the dialogue generation log 219, noting that the context
of the conversation is about cats. On a subsequent visit to a pet-store web-site, the system notes
that the TTS flag 522 is marked, indicating the text speech 524, “Hello, welcome to our pet store,
would you like to see our cat specials?” Since the text-to-speech statement is an inquiry about
cats, the system performs a check in the dialogue generation log 219 to see if there are past
conversations with a context 1108 of “cat.” The context of “cat” is located, and the system notes
that the user responded “no,” therefore the user does not own a cat. Consequently, the system
realizes that a negative match has been made, and it would be inappropriate to voice the question
to the user.

Thus, since dialogue generation log entries 1112 are time dependent, they must be kept
up-to-date by the system, and old entries should be culled and removed on a periodic basis. After
all, in the case of the above example, it is possible that the user eventually acquires a cat. Old
entries may be removed after a certain time-period expires, or after the dialogue generation log
219 reaches a specific size. Dialogue generation log entries 1112 for each user can be removed
on a first-in-first-out (FIFO) basis, so that older entries are removed before more recent entries.

If it is appropriate, the statement is voiced at block 640, and flow continues on to FIG 7D.
If there is a context-specific grammar file associated with the object, as determined by decision
block 642, it is enabled at block 644, and then the NLP database 218 is enabled at block 646. If
no context-specific grammar file is associated with the object, only the NLP database 218 is
enabled at block 646. Once the NLP database is enabled 646, the system behaves as shown in

FIG. 3A-3C, as described above.
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In summary, the present embodiment provides a method and system for an object
interactive user-interface for a computer. By the use of context-specific grammars that are tied to
intemet-objects through a Dialog Definition File, the present embodiment decreases speech
recognition time and increases the user’s ability to communicate with local and networked
objects, such as help files or web-pages, in a conversational style. Adaptive updating of the
various grammars and the NLP database, the present embodiment further increases interactive
efficiency. The adaptive updates can be incorporated into global user registry entries that can be
stored locally and remotely, to allow users access to the global user registry entries at various
locations.

The previous description of the embodiments is provided to enable any person skilled in
the art to make or use the present invention. The various modifications to these embodiments
will be readily apparent to those skilled in the art, and the generic principles defined herein may
be applied to other embodiments without the use of inventive faculty. Thus, the present invention
is not intended to be limited to the embodiments shown herein, but is to be accorded the widest

scope consistent with the principles and novel features disclosed herein.
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I CLAIM:

CLAIMS
1. A method for interacting with an object via a computer using utterances, the method
comprising:

retrieving an object table associated with the object;

searching the object table for a matching entry for the object;

locating an action associated with the matching entry, if the matching entry is found in the
object table;

determining whether the action associated with the matching entry is appropriate; '

performing the action associated with the matching entry, if the action is deemed
appropriate.
2 The method of claim 1 wherein the action associated with the matching entry is voicing a
text statement.
3. The method of claim 2 wherein the process of determining whether the action associated
with the matching entry is appropriate further comprises:

identifying a context of the voiced text statement associated with the matching entry;

searching a log containing log entries with context and timestamp information to locate
matching log entries with the same context as the voiced text statement;

determining whether the voiced text statement is appropriate based on the timestamp of the
matching log entries.
4. The method of claim 2 wherein the process of determining whether the action associated

with the matching entry is appropriate further comprises:
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3 searching a log containing log entries with statement and timestamp information to locate
4  matching log entries with the same voiced text statement;
5 determining whether the voiced text statement is appropriate based on the timestamp of the
6 matching log entries.
1 S The method of claim 3 or 4 wherein the object table is read from a web-site.
1 6 The method of claim 3 or 4 wherein the object table is read from a location that stores
2 object tables for multiple objects.
1 7 A method for interacting with an object via a computer using utterances, the method
2 comprising:
3 searching a context-specific grammar file for a matching phrase for the utterance;
4 searching a general grammar file for the matching phrase if the matching phrase is not
5 found in the context-specific grammar file;
6 ~ searching a dictation grammar for the matching phrase if the matching phrase is not found
7  in the general grammar file;
8 searching a context-specific dictation model for the matching phrase if the matching phrase
9 isnot found in the dictation grammar file;
10 searching a database for a matching entry for the matching phrase; and
11 performing an action associated with the matching entry and saving the utterances to a log
12 fileifthe matching entry is found in the database.
1 8 The method of claim 7 the log is a dialogue generation log.
1 9 The method of claim 8 further comprising:

2 replacing at least one word in the matching phrase prior to the searching the database.
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10.  The method of claim 9 wherein the replacing the at least one word comprises substituting a
wildcard for the at least one word. ,
11.  The method of claim 10 wherein the replacing at least one word comprises substituting a
proper name for the at least one word.
12. The method of claim 11 further comprising:

text formatting the matching phrase prior to the searching of the database.
13. The method of claim 12 further comprising:

weighting individual words in the matching phrase according to a relative significance of
the individual words prior to the searching of the database.
14. The method of claim 13 further comprising:

updating a global user registry entry with the dialogue generation log- with utterances
spoken by a user.
15.  The method of claim 13 further comprising:

updating the global user registry entry with at least one of the database, the context-specific
grammar file and the general grammar file with the matching phrase if the matching entry is not
found in the database.
16.  The method of claim 15 further comprising:

generating a confidence values for the matching entry;

companng the confidence value with a threshold value;

determining whether a required number of words from the matching phrase are present in
the matching entry;

determining the utterance has been spoken before by examining the dialogue generation
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log; and

prompting a user whether the matching entry is a correct interpretation of the utterance if
the required number of words from the matching phrase are not present in the matching entry, nor
present in the dialogue generation log.

17.  Themethod of claim 16 further comprising:

prompting a user for additional information if the matching entry is not a cormrect
interpretation of the utterance.

18.  Themethod of claim 17 further comprising:

updating at least one of the database, the context-specific grammar file, the general
grammar file, and the dialogue generation log with the additional information.

19. A system for interacting with a computer using utterances, the system comprising:

a speech processc‘)r for searching a context-specific grammar file for a matching phrase for
the utterance, for searching a general grammar file for the matching phrase if the matching phrase is
not found in the context-specific grammar file, for searching a dictation grammar for the matching
phrase if the matching phrase is not found in the general grammar file, and for searching a context-
specific dictation model if the matching phrase is not found in the dictation grammar;

a natural language processor for searching a database for a matching entry for the matching
phrase and for searching a dialogue generation log for a matching log entry for the utterance; and

an application interface for performing an action associated with the matching entry if the
matching entry is found in the database and the action is appropriate if the matching log entry is
found in the dialogue generation log.

20. A computer readable medium encoded with executable program code, the code comprising:
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retrieving an object table associated with the object;

searching the object table for a matching entry for the object;

locating an ackion associated with the matching entry, if the matching entry is found in the
object table;

determining whether the action associated with the matching entry is appropriate;

performing the action associated’ with the matching entry, if the action is deemed
appropriate.
21.  The computer readable medium of claim 20 wherein the action associated with the
matching entry is voicing a text statement.
22.  The computer readable medium of claim 21 wherein the process of determining whether the
action associated with the matching entry is appropriate further comprises:

identifying a context of the voiced text statement associated with the matching entry;

searching a log containing log entries with context and timestamp information to locate
matching log entries with the same context as the voiced text statement;

determining whether the voiced text statement is appropriate based on the timestamp of the
matching log entries.
23.  The computer readable medium of claim 21 wherein the process of determining whether the
action associated with the matching entry is appropriate further comprises:

searching a log containing log entries with statement and timestamp information to locate
matching log entries with the same voiced text statement;

determining whether the voiced text statement is appropriate based on the timestamp of the

matching log entries.
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24.  The computer readable medium of claim 22 or 23 wherein the object table is read from a
web-site.
25.  The computer readable medium of claim 22 or 23 wherein the object table is read from a
location that stores object tables for multiple objects.
26. A computer readable medium encoded with executable program code, the code
comprising:

searching a context-specific grammar file for a mat-ching phrase for the utterance;

searching a general grammar file for the matching phrase if the matching phrase is not
found in the context-specific grammar file;

searching a dictation grammar for the matching phrase if the matching phrase is not found
in the general grammar file;

searching a context-specific dictation model for the matching phrase if the matching phrase
is not found in the dictation grammar file;

searching a database for a matching entry for the matching phrase; and

performing an action associated with the matching entry and saving the utterances to a log
file if the matching entry is found in the database.
27. The computer readable medium of claim 26 wherein the log is a dialogue generation log.
28.  The computer readable medium of claim 27 further comprising:

replacing at least one word in the matching phrase prior to the searching the database.
29.  The computer readable medium of claim 28 wherein the replacing the at least one word
comprises substituting a wildcard for the at least one word.

30.  The computer readable medium of claim 29 wherein the replacing at least one word
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comprises substituting a proper name for the at least one word.
31.  The computer readable medium of claim 30 further comprising:

text formatting the matching phrase prior to the searching of the database.
32.  The computer readable medium of claim 31 further comprising:

weighting individual words in the matching phrase according to a relative significance of
the individual words prior to the searching of the database.
33.  The computer readable medium of claim 32 further comprising:

updating a global user registry entry with the dialogue generation log with utterances
spoken by a user.
34,  The computer readable medium of claim 32 further comprising:

updating the global user registry entry with at least one of the database, the context-specific
grammar file and the general grammar file with the matching phrase if the matching entry is not
found in the database.
35.  The computer readable medium of claim 34 further comprising:

generating a confidence values for the matching entry;

comparing the confidence value with a threshold value;

determining whether a required number of words from the matching phrase are present in
the matching entry;

determining the utterance has been spoken before by examining the dialogue generation
log; and

prompting a user whether the matching entry is a correct interpretation of the utterance if

the required number of words from the matching phrase are not present in the matching entry, nor
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present in the dialogue generation log.
36.  The computer readable medium of claim 35 further comprising:
prompting a user for additional information if the matching entry is not a cormrect
interpretation of the utterance.
37.  The computer readable medium of claim 36 further comprising:
updating at least one of the database, the context-specific grammar file, the general

grammar file, and the dialogue generation log with the additional information.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

INRE PATENT  pobert A. KENNEWICK et al.
APPLICATION OF:

SERIAL NO.: 10/618,633
FILING DATE: July 15, 2003

FOR: MOBILE SYSTEMS AND METHODS FOR RESPONDING TO
NATURAL LANGUAGE SPEECH UTTERANCE

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

TRANSMITTAL LETTER
Sir:
Transmitted herewith for filing in the present application are the following
documents:

1. Revocation and New Power of Attorney with Schedule A; and
2. Associate Power of Attorney with Schedule A.

If the enclosed papers are considered incomplete, the Mail Room is respectfully
requested to contact the undersigned at (703) 905-2120.

Respectfully submitted,

=

Rick A. Toering
Registration No. 43,19
Customer No. PILLSBURY WINTHROP SRAW PITTMAN LLP
P.O. Box 10500
00909 McLean, Virginia 22102
. 703-905-2000

Dated: July 14, 2005 o
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PATENT
IN THE UNITED §TATES PATENT AND TRADEMARK OFFICE

Assignee:  VoiceBox Technologies, Inc.
Commissioner for Patents

P.O. Box 1450
Alexandria, VA 22313-1450

REVOCATION AND NEW POWER OF ATTORNEY

VoiceBox Technologies, Inc., owner of the entire right, title and interest in, to and under
the listed patent applications attached hereto under Schedule A, by virtue of assignments, hereby
revokes any and all former powers of attomey and appoints the attormeys

James G. Gatto Registration No. 32,694
Rick A. Toering Registration No. 43,195

Bradford C. Blaise  Registration No. 47,429
Sean L. Ingram Registration No. 48,283

as Assignee’s attomeys with full power of substitution and revocation to take any and all action
necessary with regard to the patent applications listed on the attached Schedule A.
Address all telephone calls to James G. Gatto at telephone number 703-905-2054.

Address all correspondence to Customer Number

00909

The undersigned hereby declares that all statements made herein of his/her own
knowledge are true and that all statements made on information and belief are believed to be true;
and further that these statements were made with the knowledge that willful false statements and

the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. § 1001 and

30495027v1
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that such willful false statements may jeopardize the validity of the patent applications or any

patents issuing therefrom.

VOICEBOX TECHNOLOGIES, INC.

Name:_ M 1 S :

Title: CQD
Date: . \( ,.,6\),\ U, 2625

30495027v1
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SCHEDULE A

Serial No.

Filing Date

Title

I

10/618,633

07/15/2003

MOBILE SYSTEMS AND METHODS FOR
RESPONDING TO NATURAL LLANGUAGE
SPEECH UTTERANCE
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Assignee : VoiceBox Technologies, Inc.

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

ASSOCIATE POWER OF ATTORNEY

The undersigned holder of a Power of Attomey for the listed patent applications attached
hereto under Schedule A, grants an Associate Power of Attomey to the attomeys and agents

associated with Customer Number:
00909

to take any and all action necessary with regard to the patent applications listed on the attached

Schedule A.
Address all telephone calls to James G. Gatto at telephone number 703-905-2054.

Address all correspondence to Customer Number:

00909

Respectfully submitted,

a‘ijck A. Toering

Registration No.: 43,195
Customer No. PILLSBURY WINTHROP SHAWMPITTMAN LLP

P.O. Box 10500
00909 McLean, Virginia 22102
703-905-2000

Dated: July 14, 2005

30539742v1
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SCHEDULE A

Serial No.

Filing Date

Title

Il

10/618,633

07/15/2003

MOBILE SYSTEMS AND METHODS FOR
RESPONDING TO NATURAL LANGUAGE
SPEECH UTTERANCE
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JUL 18 2008 a» .

) ‘:. f
Attorney's Docket No. 09061 1-031247& & PATENT
Client Reference: 25300-003 ¢ IRape¥>

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of:

Robert A. KENNEWICK et al. Confirmation No.: 5659
Application No.: 10/618,633 Group No.: 2687
Filed: July 15, 2003 Examiner: Khai Minh Nguyen

For: MOBILE SYSTEMS AND METHODS FOR RESPONDING TO NATURAL LANGUAGE SPEECH
UTTERANCE

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

STATUS INQUIRY
1. Over twenty-four months have passed since the filing of this application on July
15, 2003. No communication has been received from the Patent and Trademark Office
indicating action on this application.
2. Kindly advise the undersigned of the present status of this application, by
checking the appropriate box on the next page.

Respectfully submitted,

PILLSBURY WINTHROP SHAW PITTMAN LLP

By S
Sean L. Ingfam
Registration No.: 48,283

P. O. Box 10500

McLean, Virginia 22102

Telephone: (703) 905-2000

Telefax: (703) 905-2500
Dated: July 18, 2005

Status Inquiry--page 1 of 2
30540410v1
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STATUS INQUIRY REPLY

APPLICATION NO. 10/618,633 IS CURRENTLY
[ ] ASSIGNED TO GROUP AND AWAITS:
[ 1ACTION BY THE EXAMINER. EXPECTED ACTION IN

[ 1 APPLICANT'S RESPONSE TO THE OFFICE ACTION MAILED

MONTHS.

PILLSBURY WINTHROP SHAW PITTMAN LLP
P.O.Box 10500
McLean, VA 22102

30540410v1

Status Inquiry--page 2 of 2
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: ggbﬁ)ﬂ\dllsﬁ‘l)ONER FOR PATENTS

0. Box

Alexandsia, Virginia 22313-1450
WWW,“X]J!O.@V

| AppLICATION NUMBER | FILING OR 371 (c) DATE |  FrstnamEDAPPLicaNT | ATTY. DOCKETNOMmITLE |
10/618,633 : 07/15/2003 Robert A. Kennewick 25300-003
CONFIRMATION NO. 5659
29315 A OO O
MINTZ LEVIN COHN FERRIS GLOVSKY AND POPEO PC ! !
12010 SUNSET HILLS ROAD 0C000000016674604
SUITE 900

RESTON, VA 20190
Date Mailed: 08/02/2005

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 07/14/2005.

e The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

A e bonos
MENBE STEPHANOS
SALLY ()-

OFFICE COPY
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATMS DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: (;(OJNB@I:IISSIONER FOR PATENTS

O 23

1450
i, Virginia 22313-1450
WWw.uspto.gov

i APPLICATION NUMBER | FILING OR 371 (c) DATE |  FIRSTNAMED APPLICANT | ATTY.DOCKET NO.TITLE |
10/618,633 07/15/2003 Robert A. Kennewick 25300-003

CONFIRMATION NO. 5659

LS ' U R

PILLSBURY WINTHROP SHAW PITTMAN, LLP I \
P.O. BOX 10500 0C000000016674640
MCLEAN, VA 22102

Date Mailed: 08/02/2005

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 07/14/2005.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

M ~ S eolicise S
MENBE STEPHANOS '

SALLY ()-
OFFICE COPY

Google Exhibit 1019
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EAST Search History

A/

Ref Hits | Search Query - DBs Default | Plurals | Time Stamp
# Operator
L1 183 | ("5155743" "5386556" "5424947" US-PGPUB; | OR ON 2007/03/10 08:51
"5471318" "5475733" "5499289" USPAT;
"5517560" "5533108" "5537436" USOCR;
"5539744" "5557667" "5563937" FPRS;
"5590039" "5633922" "5675629" EPO; JPO;
"5708422" "5721938" "5722084" DERWENT;
"5742763" "5752052" "5754784" IBM_TDB
"5761631" "5794050" "5802510"
"5832221" "5878386" "5895466"
"5911120" "5926784" "5933622"
' "5953393" "5963894" "5963940"
"5987404" "5991721" "5995119"
"6009382" "6014559" "6021384"
"6044347" "6049602" "6058187"
"6078886" "6081774" "6101241"
"6119087" "6134235" "6144667"
"6160883" "6173279" "6175858"
"6192110" "6192338" "6219346" .
"6219643" "6233556" "6246981"
"6272455" "6292767" "6314402"
"6366886" "6385646" "6393428"
"6404878" "6411810" "6418210"
"6430285" "6434523" "6434524"
"6442522" "6446114" "6453153"
"6453292" "6456711" "6498797"
"6499013" "6501834" "6523061"
"6532444" "6539348" "6553372"
"6560576" "6567778" "6570964"
"6574624" "6594257" "6604077"
"6611692" "6614773" "6629066"
"6650747" "6691151").pn.
S1 1| 10/618633 US-PGPUB; | OR ON 2007/03/07 14:01
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S2 21 | (telematic) and ((speech voice) near7 | US-PGPUB; | OR ON 2007/03/08 11:47
(recogni$5)) and (natural near6 USPAT; '
language) USOCR;
FPRS;
EPO; JPO;
DERWENT;
1IBM_TDB

3/10/07 8:58:22 AM
C:\Documents and Settings\JWozniak\My Documents\Cases\Kennewick_10 618633\Kennew1ck wsp.wsp Google EXthIt 1019
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EAST Search History

N

S3

S4

S5

S6

S7

S8

S9

26

625

266

264

413

37

648

(informatic) and ((speech voice) near?
(recogni$5)) and (natural near6
language)

(vehicle automobile) and ((speech
voice) near7 (recogni$5)) and (natural
near6 language)

(vehicle automobile) and ((speech
voice) near7 (recogni$5)) and (natural
near6 language) and (coding encoding
encoder coder)

SS and (server internet network)

(natural near6 language near7 -
(command query question)) and
(coding encoding encoder coder)

S7 and (704/270.1 704/275 704/270).
ccls.

(natural near6 language) and ((voice
speech spoken) near6 (command
question query)) and ((server remote
network) same ((speech voice) near6
recogni$6)) and (cod$3 encod$4)

US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO;

DERWENT;,

IBM_TDB

US-PGPUB;
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FPRS;
EPO; JPO;
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US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO;
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US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO;
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US-PGPUB;
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FPRS;
EPO; JPO;
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IBM_TDB

US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO;

DERWENT;

IBM_TDB

US-PGPUB;

USPAT;
USOCR;
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EPO; JPO;
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IBM_TDB

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON .

ON

ON

ON

ON

2007/03/07 14:19

2007/03/07 14:19

2007/03/07 14:41

2007/03/07 14:20

2007/03/07 14:53

2007/03/07 17:26

2007/03/07 15:34
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A

S10

S12

S13
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S16
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309

984

224

320

195

127
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S9 and "704"/$.ccls.

(natural near6 language) and ((voice
speech spoken) near6 (command
question query)) and (forward$4
rout$4 determin$4 decid$4 send$4)
near7 (application program dialog
agent)

(natural near6 language) and ((voice
speech spoken) near6 (command
question query)) and (forward$4
rout$4 determin$4 decid$4 send$4)
near7 (query question command)
near? (application program dialog
agent)

(natural near6 language) and ((voice
speech spoken) near6 (command
question query)) and (forward$4
rout$4 determin$4 decid$4 send$4
select$4) near?7 (query question
command) near? (application program
dialog agent)

S14 and "704"/$.ccls.

S14 and (encod$4)

(natural near6 language) and ((voice
speech spoken) near6 (command
question query)) and (forward$4
rout$4 determin$4 decid$4 send$4
select$4) near?7 (dialog IVR) near?
(application program dialog agent)
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US-PGPUB;
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US-PGPUB;
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ON

ON
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2007/03/07 15:37

2007/03/07 15:38

2007/03/07 16:00
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EAST Search History

S18

S19

S20

S21

S22

S23

S24

90

489

98

522

57

118

S17 and (704/270.1 704/275
704/270).ccls.

(natural near6 language) and ((voice
speech spoken) near6 (command
question query)) and (forward$4
rout$4 send$4 access$4) near7
(command question query request)
near? (application program dialog
agent server)

S19 and (704/270.1 704/275
704/270).ccls.

(natural near6 language) and ((voice
speech spoken language) near6
(command question query)) and
(forward$4 rout$4 send$4) near?
(command question query request)
near7 (server source resource)

S21 and (704/270.1 704/275
704/270).ccls.

"6604077".pn.

(natural near6 language) and ((voice
speech spoken language) near6
(command question query)) and
(forward$4 rout$4 transmit$4)-near?
(command question query request)
near7 (page site )

US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO;

DERWENT;

IBM_TDB

US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO;

DERWENT;

IBM_TDB

US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO;

DERWENT;

IBM_TDB

US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO;

DERWENT;

IBM_TDB

US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO;

DERWENT;

IBM_TDB

US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO;

DERWENT;

IBM_TDB

US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO;

DERWENT;

IBM_TDB

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

2007/03/09 17:59

2007/03/07 16:15

2007/03/07 16:16

2007/03/07 16:25

2007/03/07 16:19

2007/03/07 16:20

2007/03/07 16:35
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W

S25

S26

S27

S28

S29

S30

S31

93

493

162

19

483

144

77

(natural near6 language) and ((voice
speech spoken language) near6
(command question query)) and
(encod$4 compress$4) near7 (speech
voice) and (forward$4 send$4 rout$4
transmit$4) near6 (query command
question request) near7 (server
application resource database
program agent)

(natural near6 language) and ((voice
speech spoken language) near6
(command question query)) and
(forward$4 send$4 rout$4 transmit$4)
near6 (query command question
request voice speech) near?
(application executable program
agent)

S26 and "704"/$.ccls.

_704/275.ch$. and balakrishnan

(natural near6 language) and ((voice
speech spoken language) near6
(command question query)) and
(dialog dialogue) near6 (module agent
application)

S29 and (704/270.1 704/275
704/270).ccls.

(natural near6 language) and ((voice
speech spoken) near6 (command
question query)) same (server) and
(vehicle automobile car)

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT,
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT,;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

2007/03/07 16:48

2007/03/07 17:24

2007/03/07 17:04

2007/03/07 17:05

2007/03/07 17:24

2007/03/07 17:26

2007/03/08 10:28

3/10/07 8:58:22 AM
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Y

S32

S33

S34

S35

S36

S37

S38

12

52

459

55

60

204

S31 and 704/275.ccls.

((voice speech spoken) near6
(command question query)) same
(server) and (vehicle automobile car)
and 704/275.ccls.

((voice speech spoken) near6
(recogni$5)) and (telematics) and
server

((voice speech spoken) near6
(recogni$5)) near8 (telematics) and
server

((voice speech spoken) near6
(recogni$5)) and (telematics) near8
mirror and server

((voice speech spoken) near6
(recogni$5)) and (telematics) near8
mirror

((voice speech spoken) near6
(recogni$5)) same (server) and
(vehicle automobile car) and
704/270-275.ccls.

US-PGPUB;

USPAT;
USOCR,;
FPRS;
EPO; JPO;

DERWENT,

IBM_TDB

US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO;

DERWENT;

IBM_TDB

US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO;

DERWENT;

1BM_TDB

US-PGPUEB;

USPAT;
USOCR,;
FPRS;
EPO; JPO;

DERWENT;

IBM_TDB

{ US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO;

DERWENT;

IBM_TDB

US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO;

DERWENT;

IBM_TDB

US-PGPUB;

USPAT;
USOCR,;
FPRS;
EPO; JPO;

DERWENT;

IBM_TDB

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

2007/03/08 10:22

2007/03/08 10:33

2007/03/08 10:51

2007/03/08 10:52

2007/03/08 10:54

2007/03/08 10:52

2007/03/08 10:55
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C:\Documents and Settings\JWozniak\My Documents\Cases\Kennewick_10_618633\Kennewick_WSP.wsp Google EXthIt 1019

Page 00202



EAST Search History

S39

S40

S41

S42

S43

S44

S45

S49

120

144

513

93

555

126

((voice speech spoken) near6
(recogni$5)) near8 (server) and
(vehicle automobile car) and
704/270-275.ccls.

((voice speech spoken) near6
(recogni$5)) near10 (server) and
(vehicle automobile car) near?
(navigat$5)

((speech voice spoken) near7
(command control$4)) near8 (vehicle
automobile car) and server

((speech voice spoken) near7
(command control$4)) near8 (vehicle
automobile car) and server near7
(recogni$5) '

((voice speech) near6 recogni$4)
near8 server and (servuce) and
"704"/$.ccls.

((voice speech) near6 recogni$4)
near8 server and (service) and
"704"/275.ccls.

10/607861

"6208972".pn.

US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO;

DERWENT;

IBM_TDB

US-PGPUB;

USPAT;
USOCR;
FPRS,;
EPO; JPO;

DERWENT;

IBM_TDB

US-PGPUB;

USPAT;
USOCR;
FPRS,;
EPO; JPO;

DERWENT;

IBM_TDB

US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO;

DERWENT,

IBM_TDB

US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPO;

DERWENT;

IBM_TDB

US-PGPUB;

USPAT;
USOCR,;
FPRS;
EPO; JPO;

DERWENT,

IBM_TDB

US-PGPUB;

USPAT;
USOCR,;
FPRS;
EPO; JPO;

DERWENT;

IBM_TDB
USPAT

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

OFF

2007/03/08 11:48

2007/03/08 11:01

2007/03/08 11:02

2007/03/08 11:49
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2007/03/09 17:31

2007/03/09 17:50
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QN

S50

S51

S52

S53

S54

S55

S56

61

26

123

6880

3793

704/275.ccls. and bluetooth

(704/270.1 704/275).ccls. and
bluetooth same (encod$4 compress$4
coding codec compress$4)

"704"/$.ccls. and bluetooth same
(encod$4 compress$4 coding codec
compress$4)

((robert near3 kennewick) (david
near3 locke) (michael near3
kennewick) (richard near3 kennewick)
(tom near3 freeman) (stephen near3
elston)).in.

S53 and ((speech voice) near6
recogni$4)

(704/270 704/270.1 704/275 701/36
701/200).ccls.

(704/270 704/270.1 704/275
704/257).ccls.

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
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EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
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EPO; JPO;
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OR

OR

OR

OR

OR
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ON

ON

ON

ON

ON

ON
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2007/03/09 18:35
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Application/Control Number: 10/618,633 Page 2

DETAILED ACTION
Claim Objections

1. Claims 3, 21, 34 and 43-5S are objected to because of the following
informalities:

In claim 3, line 3, “the content and context” should be changed to —a content and
context-- in order to provide proper‘antecedent basis.

Claim 21 (second claim 21) is misnumbered and should be renumbered to claim
22.

Claim 43 (second claim 43) is misnumbered and should be renumbered to claim
44. Also, as a result of misnumbered claim 44, the subsequent claims 44-55 are
misnumbered and should be respectively renumbered to claims 45-56.

In claim 34, line 1, “the device system” should be changed to --a device system--
in order to provide proper antecedent basis.

Appropriate correction is required.
Double Patenting

2. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent

and to prevent possible harassment by multiple assignees. A nonstatutory obviousness-

Google Exhibit 1019
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Application/Control Number: 10/618,633 Page 3

type double patenting rejection is appropriate where the conflicting claims are not
identical, but at least one examined application claim is not patentably distinct from the
reference claim(s) because the examined application claim is either anticipated by, or
would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d
1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d
2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re
Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164
USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA
1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or
1.321(d) may be used to overcome an actual or provisional rejection based on a
nonstatutory double patenting ground provided the conflicting application or patent either
is shown to be commonly owned with this application, or claims an invention made as a
result of activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a 4
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

Claims 1-55 are provisionally rejected on the ground of nonstatutory
obviousness-type double patenting as being unpatentable over claims 1-40 of copending
Application No. 10/452,147. Although the conflicting claims are not identical, they are
not patentably distinct from each other because both applications essentially refer to the |
same system/method. Although application 10/452,147 additionally recites a parser and

event manager in the independent claims, these elements would be inherently included in

Google Exhibit 1019
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Application/Control Number: 10/618,633 : Page 4

the structure of the independent claims of the present application because the present
application includes natural language understanding features (which requires parsing) and
speech forwarding (which requires the use of an event manager). Thus, both claimed
systems/methods are not patentably distinct from each other.

This is a provisional obviousness-type double patenting rejection because the

conflicting claims have not in fact been patented.

Claim Rejections - 35 USC § 103

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

4. Claims 1-4, 6, 17-18, 21-23, and 27 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Bennett et al (U.S. Patent: 6,615,172) in view of Lin et al {(“4
Distributed Architecture for Cooperative Spoken Dialogue Agents with Coherent
Dialogue State and History,” 1999).

With respect to Claim 1, Bennett discloses:

A speech unit that receives the user generated natural language speech utterance
and converts the user generated natural language speech utterance into an electronic
signal, said user generated natural language speech utterance having at least one of a
query and a command (coding a spoken query, Col. 10, Line 54- Col. 11, Line 17; and

Col. 15, Line 53- Col. 16, Line 21),

Google Exhibit 1019
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Application/Control Number: 10/618,633 Page 5

A natural language speech processing system that receives the electronic signal,
that retrieves said at least one of said query and said command from the electronic signal,
that sele;cts at least one application portion associated with said at least one of said query
and said command, that forwards said at least one of query and command to said at least
one application portion, wherein said at least one application portion receives, processes
and responds to said at least one of said query and a said command (natural language
speech recognizer that retrieves a query from a speech signal and forwards the question
to a specific application portion to retrieve an answer, Col. 24, Line 46- Col. 25, Line 67;
Col. 27, Lines 17-51; and Col. 29, Line 30- Col. 30, Line 7); and

A transceiver, in communication with said at least one application portion, that
transmits an electronic message associated with said at least one of query and command
(server capable of receiving coded speech queries (as noted in the above cited columns)
and transmitting retrieved answers, Col. 29, Lines 21-29, which would inherently require
transceiving means).

Although Bennett discloses processing a natural language query, forwarding the
query to a specific application portion bésed on context, and method use with multiple
application domains (Col. 29, Line 47-Col. 30, Line 2), Bennett does not explicitly
disclose the use of arbitrating means for selecting and forwarding a query to an
executable dialog agents associated with different domains. Lin, however discloses a
user interface agent that enables query forwarding to a particular dialog agent for answer
retrieval (Sections 2.2- 3.1 and Fig. 3).

Bennett and Lin are analogous art because they are from a similar field of

endeavor in information retrieval systems utilizing speech recognition. Thus, it would

Google Exhibit 1019
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Application/Control Number: 10/618,633 Page 6

have been obvious to a person of ordinary skill in the art, at the time of invention, to
modify the teachings of Bennett with the interface agent taught by Lin in order to handle
dialog across multiple subject domains (or applications) efficiently and intelligently (Lin,
Section 1). |

With respect to Claim 2, Lin further discloses:

The natural language speech processing system further comprises an event
manager, said event manager coordinating interaction between components of the natural
language speech processing system (user interface agent, Fig. 3).

With respect to Claim 3, Bennett further discloses:

The natural language speech processing system further comprises a parser that
determines a domain for the user generated natural language utterance based on the
content and context of the user utterance (natural language understanding means
utilizing parsing to determine an application domain based on user speech content and
context, Col. 11, Line 59- Col. 12, Line 10; Col. 17, Lines 28-36; and Col. 27, Lines'17-
31).

With respect to Claim 4, Bennett further discloses:

A text to speech engine that converts a text message to a speech message (text-to-
speech engine, Col. 10, Lines 54-67).

With respect to Claim 6, Lin further discloses dialog domain agents associated
with travel information (Fig. 3).

With respect to Claim 17, Bennett further discloses:

The transceiver is a wide-area RF transceiver (RF link over a cellular network,

Col. 10, Lines 33-53).

Google Exhibit 1019
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Application/Control Number: 10/618,633 Page 7

With respect to Claim 18, Bennett further discloses:

The speech unit includes‘a speech coder (speech coding means, Col. 15, Line 53-
Col. 16, Line 21).

With respect to Claim 21 (first claim 21), Bennett further discloses:

The speech coder uses an adaptive lossy audio compression (speech encoding that
includes only the least amount of information necessary to adequately and quickly
complete speech recognition, Col. 15, Line 543- Col. 16, Line 21).

With respect to Claim 22 (second claim 21), Bennett further shows:

The speech unit is located remotely from the natural language speech processing
system and the transceiver (Fig. 1).

With respect to Claim 23, Bennett further discloses a display (Col. 10, Lines 54-
65).

With respect to Claim 27, Bennett discloses a network for cellular phones (Col.
10, Lines 33-53), while Lin re'cites a common database of dialog states/histories shared

across multiple common agents (Fig. 3).

5. Claims 7-12, 19, 43 (second claim 43)-45, and 50-55 -are rejected under 35
U.S.C. 103(a) as being unpatentable over Bennett et al in view of Lin et al and further in
view of Gerson (U.S. Patent: 6,937,977).

With respect to Claims 7-10, Bennett in view of Lin discloses dialog agents -
capable of retrieving responses to speech inputs for a number of different applications, as
applied to Claim 1. Bennett in view of Lin does not specifically disclose an application

domain related to communicating with a vehicle device in order to enable device control.

Google Exhibit 1019
Page 00212



Application/Control Number: 10/618,633 Page 8

Gerson, however, discloses a vehicle control server application that recognizes a control
command and communicates a command message back to a vehicle device to enable
device control (Col. 6, Line 66-Col. 7, Line 15).

Bennett, Lin, and Gerson are analogous art because they are from a similar field
of endeavor in speech-contr‘olled systems. Thus, it would have been obvious to a person
of ordinary skill in the art, at the time of invention, to modify the teachings of Bennett in
view of Lin with the vehicle device control application taught by Gerson in order to
increase system applicability by enabling its use for hands-free control of vehicle devices
(Gerson, Col. 6, Line 66- Col. 7, Line 15; and Col. 9, Lines 5-8).

With respect to Claim 11, Gerson further shows the vehicle cc;ntrol application
located remotely from a thicle (Fig. 1).

With respect to Claim 12, Gerson further discloses control of a vehicle
entertainment system and other vehicle devices (Col. 6, Line 66- Col. 7, Line 15).

With respect to Claim 19, Gerson further discloses an echo canceling block
capable of eliminating echoes and noise in varying conditions that provides the benefit of
preventing an echo from being recognized at a speech recognizer (Col. 9, Line 24-Col.
10, Lire 10).

Claim 43 (second claim 43) contains subject matter similar to Claims 1 and 7-10,
and thus, is rejected for the same reasons.

Claim 44 contains subject matter similar to Claim 12, and thus, is rejected for the
same reasons.

Claim 45 contains subject matter similar to Claim 6, and thus, is rejected for the

same reasons.
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Application/Control Number: 10/618,633 Page 9

Claim 50 contains subject matter similar to Claim 17, and thus, is rejected for the
same reasons.

With respect to Claim 51, Bennett discloses a speech filtering means (Col. 15,
Line 53- Col. 16, Line 14).

Claim 52 contains subject matter similar to Claim 18, and thus, is rejected for the
same reasons.

Claim 53 contains subject matter- similar to Claim 21, and thus, is rejected for the
same reasons.

With respect to Claim 54, Gerson further discloses receiving a speech utterance
in a vehicle (Col. 9, Lines 5-22).

Claim 55 contains subject matter similar to Claim 27, and thus, is re}ected for the

same reasons.

6. Claims 5, 13-16, 28-29, 31-37, 40-41, and 43 (.first claim 43) are rejected under
35 U.S.C. 103(a) as being unpatentable over Bennett et al in view of Lin et al and further
in view of Hedin et al (U.S. Patent: 6,185,535).

With respect to Claims 5 and 13, Bennett in view of Lin discloses dialog agents
capable of retrieving responses to speech inputs for. a number of different applications, as
applied.to Claim 1. Bennett in view of Lin does not specifically disclose the
communication of a recognized command with a remotely located service, however,
Hedin discloses a speech recognizer that sends a recognized speech command message to
an external service (Col. 9, I;ine 36- Col. 10, Line 24, ar}d Fig. 3, Elements 205, 207 and

307).
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Bennett, Lin, and Hedin are analbgous art because they are from a similar field of
endeavor in speech-controlled systems. Thus, it would have been obvious to a person of
ordinary skill in the art, at the time of invention, to modify the teachings of Bennett in
view of Lin with the remote service communication means taught by Hedin in order to
enable access and control of remote server applications (Hedin, Col. 2, Lines 39-42).

With respect to Claim 14, Hedin discloses the remotely located specialized
services as applied to Claim 13.

With fespect to Claim 15, Hedin further discloses:

The transceiver transmits the message via a communication network (wireless
communication network, Col. 5, Lines 34-55).

With respect to Claim 16, Bennett further discloses:

The communication network is a wide area wireless network (cellular network,
Col. 10, Lines 33-53).

Claim 28 recites subject matter similar to Clair‘ns 1 and 5, and thus, is rejected for
the same reasons.

With respect to Claim 29, Bennett discloses the speech coding process as applied
to Claim 18.

Claim 31 contains subject matter similar to Claims 1 and 6, and thus, is rejected
for the same reasons.

Claims 32-33 contains subject matter similar to Claim 5, and thus, is rejected for
the same reasons.

With respect to Claim 34, Hedin further discloses the remotely located server

device as shown in Fig. 1b.
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Claim 35 contains subject matter similar to Claim 15, and thus, is rejected for the
same reasons.

Claim 36 contains subject matter similar to Claim 14, and thus, is rejected for the
same reasons.

Claim 37 contains subject matter similar to Claim 17, and thus, is rejected for the
same reasons.

Claim 40 contains subject matter similar to Claim 21 (first claim 21), and thus, is
rejected for the same reasons.

Claim 41 contains subject matter similar to Claim 22 (second claim 21), and thus,
is rejected for the same reasons.

Claim 43 (first claim 43) contains subject matter similar to Claim 27, and thus, is

rejected for the same reasons.

7. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bennett
et al in view of Lin et al and further in view of DeLine et al (U.S. Patent: 6,420,975).

With respect to Claim 20, Bennett in view of Lin discloses the dialog agent
system capable of receiving and encoding a user speech input, as applied to Claim 18.
Bennett in view of Lin does not specifically suggest that a speech input from a user is
received via a one-dimensional microphone array, however DeLine discloses the use of
such an array in a speech-enabled control system (Jined array of microphones, Col. 48,
Lines 53-63).

Bennett, Lin, and DeLine are analogous art because they are from a similar field

of endeavor in speech-controlled systems. Thus, it would have been obvious to a person
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of ordinary skill in the art, at the time of invention, to modify the teachings of Bennett in
view of Lin with the one dimensional microphone array taught by DeLine in order to

enhance vocal signal content and eliminate acoustic noise (DeLine, Col. 48, Lines 53-63).

8. Claims 24-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Bennett et al in view of Lin et al and further in view of Turmbull et al (U.S. Patent:
6,980,092).

With respect to Claims 24-25, Bennett in view of Lin discloses the speech
interactive system, as applied to Claim 1. Bennett in view of Lin does not specifically
suggest system implementation in a telematics control unit. Tumbull, however, discloses
implementation of a speech interactive system embedded in a telematics device (speech
recognition processing, Col. 30, Line 43- Col. 31, Line 2, in an in-vehicle telematics
assembly, Col. 29, Lines 56-63; controlling in-vehicle devices in response to récognized
voice commands, Col.28, Line 53- Col. 29, Line 36, Col. 30, Line 43- Col. 31, Line 2, and
Col. 36, Lines 57-63; and control bus for sending control sigr.zals to the various vehicle
devices, Fig. 11, Element 102).

Bennett, Lin, and Tumbull are analogous art because they are from a similar field
of endeavor in speech-controlled systems. Thus, it would have been obvious to a person
of ordinary skill in the art, at the time of invention, to modify the teachings of Bennett in
view of Lin with the telematics unit taught by Tumbull in order to implement a speech
communication and control system that can be readily installed in a vehicle (Turnbull,

Col. 3, Lines 20-22).
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With respect to Claim 26, Tumbull discloses the in-vehicle telematics unit as

applied to Claims 24-25.

9. Claims 30, 38-39, and 42 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Bennett et al in view of Lin et al further in view of Hedin et al and
further in view of Gerson.

With respect to Claim 30, Bennett in view of Lin and further in view of Hedin
discloses dialog agents capable of retrieving responses to speech inputs for a number of
different applications, as applied to Claim 28. Bennett in view of Lin and further in view
of Hedin does not specifically disclose an application domain related to communicating
with a vehicle device in order to enable device control. Gerson, however, discloses a
vehicle control server application that recognizes a control command and cor;lmunicates
a command message back to a vehicle device to enable device control (Col. 6, Line 66-
Col. 7, Line 15).

Bennett, Lin, Hedin, and Gerson are analogous art because they are from a similar
field of endeavor in speech-controlled systems. Thus, it would have been obvious to a
person of ordinary skill in the art, at the time of invention, to modify the teachings of
Bennett in view of Lin and further in view of Hedin with the vehicle device control
application taught by Gerson in order to increase system applicability by enabling its use
for hands-free control of vehicle devices (Gerson, Col. 6, Line 66- Col. 7, Line 15; and
Col. 9, Lines 5-8).

With respect to Claims 38-39, Gerson further discloses an echo canceling block

capable of eliminating echoes and noise in varying conditions that provides the benefit of
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preventing an echo from being recognized at a speech recognizer (Col. 9, Line 24-Col.
10, Line 10).
With respect to Claim 42, Gerson further discloses receiving a speech utterance

in a vehicle (Col. 9, Lines 5-22).

10. Claims 46-49 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Bennett et al in view of Lin et al further in view of Gerson and further in view of Hedin et
al.

With respect to Claims 46-47, Bennett in view of Lin and further in view of
Gerson discloses dialog agents capable of retrieving responses to speech inputs for a
number of different applications, as applied to Claim 43. Bennett in view of Lin and
further in view of Gerson does not specifically disclose the communication of a
recognized command with a remotely located service device, however, Hedin discloses a
speech recognizer that sends a recognized speech command message to an extemnal
service (Col. 9, Line 36- Col. 10, Line 24; and Fig. 3, Elements 205, 207 and 307).

Bennett, Lin, Gerson, and Hedin are analogous art because they are from a similar
field of endeavor in speech-controlled systems. Thus, it would have been obvious to a
person of ordinary skill in the art, at the time of invention, to modify the teachings of
Bennett in view of Lin and further in view of Gerson with the remote service
communication means taught by Hedin in order to enable access and control of remote
server applications (Hedin, Col. 2, Lines 39-42).

Claim 48 contains subject matter similar to Claim 15, and thus, is rejected for the

same reasons.
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Claim 49 contains subject matter similar to Claim 14, and thus, is rejected for the

same reasons.
Conclusion

11.  The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure:

Balakrishnan (U.S. Patent: 6,233,559)- discloses an arbitrator that forwards a
speech command to specific applications.

White et al (U.S. Patent: 6,408,272)- discloses a voice user inferface featuring a
transceiver for communicating \;oice commaﬁds to a remote system.

Grant et al (U.S. Patent: 6,523,061)- discloses a method for voice control of
processes and applications.

Kohut et al (U.S. Patent: 6,741,931)- discloses a vehicle navigation system that
communicates with a remote navigation server that includes voice recognition, voice
generation, and general application software.

Niemoeller (U.S. Patent Application Publication: 2003/0182132)- communicates
between voice input and voice-controlled devices according to the Bluetooth standard.

Lind et al (“The Network Vehicle- A Glimpse into the Future of Mobile Multi-
Media,” 1999)- discloses a vehicle system having features as part of a client/server

network architecture.
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Kuhn et al (“Hybrid In-Car Speech Recognition for Mobile Multimedia
Applications,” 1999)- discloses a vehicle-based system connected to a server capable of
performing speech recognition and enabling information resource access.

Belvin et al (“Development of the HRL Route Navigation Didlog System,” 2001)-
discloses a route navigation system utilizing natural language processing.

Zhao ("Telematics: Safe and Fun Driving,” 2002)- discloses the use of speech
recognition in an in-vehicle telematics system.

12.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to James S. Wozniak whose telephone numbe; is (571) 272-
7632. The examiner can normally be reached on M-Th, 7:30-5:00, F, 7:30-4, Off
Alternate Fridays.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Patrick Edouard can be reached at (571) 272-7603. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you

have questions on access to the Private PAIR system, contact the Electronic Business

Center (EBC) at 866-217-9197 (toll-free).

James S. Wozniak @ %o..a/

4/16/2007 PATRICK N. EDOUARD
SUPERVISORY PATENT EXAMINER
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Application Serial No.: 10/618,633
Attorney Docket No.: 090611-0312470
Response to April 30, 2007 Office Action

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANTS : Robert A. KENNEWICK et al. CONFIRMATION NO.: 5659
SERIALNUMBER : 10/618,633 EXAMINER: James S. Wozniak
FILNG DATE :  July 15, 2003 ARTUNIT: 2626

FOR : MOBILE SYSTEMS AND METHODS FOR RESPONDING TO NATURAL LANGUAGE SPEECH UTTERANCE

RESPONSE TO NON-FINAL OFFICE ACTION

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Non-Final Office Action mailed April 30, 2007, please amend the

above-identified application as follows:

Amendments to the Claims begin on page 2 of this paper.
Remarks/Arguments begin on page 13 of this paper.

It is not believed that extensions of time or fees for net addition of claims are required
beyond those that may otherwise be provided for in documents accompanying this paper.
However, if additional extensions of time are necessary to prevent abandonment of this
application, then such extensions of time are hereby petitioned for under 37 C.F.R. § 1.136(a),
and any fees required therefore (including fees for net addition of claims) are hereby

authorized to be charged to our Deposit Account No. 033975 (Ref. No. 090611-0312470).
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AMENDMENT

Please replace all prior versions and listings of claims with the following listing of claims.

LISTING OF CLAIMS:

1. (Currently Amended) A mobile system responsive to a user generated natural language
speech utterance, comprising:

a speech unit that receives the user generated natural language speech utterance and
converts the received user generated natural language speech utterance into an electronic
signal—said-user-generated-nratural-language-speech-utterance-having-atleast-one-of-a-gquery
and-a-command;

a natural language speech processing system that receives the electronic signal, that
identifies retrieves-said at least one of a said query and-said or a command from the received
electronic signal using data supplied by a plurality of domain agents, that selects at least one
domain agent associated with said—atJleast—ene—of—said the identified query or ard—said

command from among the plurality of domain agents, and that forwards said the identified at

least-ene-of query or ard command to said-atdeast-ene the selected domain agent, wherein
said—at4east—one the selected domain agent is an autonomous executable that receives,
processes, and responds to said-at—teast—one—of-said the identified query and—a—said or

command, the selected domain agent having access to services associated with each of the

plurality of domain agents: and

a transceiver([,]] in communication with said-atleast-ene the selected domain agent,

wherein the transceiver receives that-transmits-an-electronic-message-associated-with-said-at

least-one-of a response to the identified query and or command from the selected domain

agent and transmits an electronic message associated the received response.

2. (Currently Amended) The mobile system according to claim 1, wherein the natural

language speech processing system further—<comprises includes an event-manager—said event
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manager that coordinates eeerdinating interaction between among a plurality of components

of associated with the natural language speech processing system.

3. {Currently Amended) The mobile system according to claim 1, wherein the natural
language speech processing system further-comprises includes:

a_speech recognition engine that uses the data supplied by the plurality of domain

agents to determine at least one of words or phrases included in the user generated natural

language speech utterance; and

a parser that uses the data supplied by the plurality of domain agents to determine

determines a domain context for the determined words or phrases, and to transform the

determined words or phrases into fef the identified query or command user-generated-ratural

language-utterance based on the-content-and-context-of-the-user-utterance the determined

context, wherein the parser invokes the selected domain agent based on the determined

context.

4, (Currently Amended) The mobile system according to claim [[1]] 3, wherein the

received response includes a text string, and wherein the natural language speech processing

system further includes eemprising a text to speech engine that uses the data supplied by the

plurality of domain agents to convert the eenverts-a text string message to a speech message

to be included in the transmitted electronic message.

5. (Currently Amended) The mobile system according to claim 1, wherein said-at-Jeast

one the selected domain agent includes irfermation data for controlling or communicating

with a remotely located service.

6. (Currently Amended) The mobile system according to claim 1, wherein said-atdeast
one the selected domain agent includes data associated with at least one of driving directions,
travel information, restaurant information, vehicle systems information, safety information, or

ard entertainment information.
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7. (Currently Amended) The mobile system according to claim 1, wherein said-at-Jeast

ene the selected domain agent includes data for communicating with one or more devices.

8. (Currently Amended) The mobile system according to claim 7, wherein the data for

communicating with the one or more devices includes data for controlling the one or more

devices.

9. (Original) The mobile system according to claim 7, wherein the transmitted electronic

message is sent to the one or more devices.

10. (Currently Amended) The mobile system according to claim 9, wherein at least one of

the one or more devices is a-deviee associated with a vehicle.

11. (Currently Amended) The mobile system according to claim 10, wherein at least one of

the speech unit, the natural language speech processing system, or the transceiver mebile

system is located remotely from the vehicle.

12. (Currently Amended) The mobile system according to claim 10, wherein the device
associated with the vehicle is at least one of a navigation system, a vehicle monitoring system,

a security system, a vehicle control system, or ard a vehicle media system.

13. (Currently Amended) The mobile system according to claim 1, wherein the transmitted

electronic message is sent to at least one remotely located service.

14. (Currently Amended) The mobile system according to claim 13, wherein the remotely
located service is includes at least one of a payment service provider, a customer relationship

management system, a specialized service, a location service, or an ard emergency service.
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15. (Currently Amended) The mobile system according to claim 13, wherein the
transeeiver-transmits the transmitted electronic message is transmitted via a communication

network.

16. (Original) The mobile system according to claim 15, wherein the communication

network is a wide area wireless network.

17. (Original) The mobile system according to claim 1, wherein the transceiver is a wide-

area RF transceiver.

18. (Currently Amended) The mobile system according to claim 1, wherein the speech unit

includes at least one of a speech coder, an array microphone, or ard a filter.

19. (Original) The mobile system according to claim 18, wherein the filter employs adaptive

echo cancellation.

20. (Original) The mobile system according to claim 18, wherein the array microphone is at

least a one-dimensional array.

21. (Original) The mobile system according to claim 18, wherein the speech coder uses an

adaptive lossy audio compression.

21 22. (Currently Amended) The mobile system according to claim 1, wherein the speech unit

is located remotely from at least one of the natural language speech processing system and or

the transceiver.

23. (Currently Amended) The mobile system according to claim 1, further comprising at

least one of a display ard or a keypad.
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24, (Original) The mobile system according to claim 1, further comprising a telematics

control unit.

25. (Currently Amended) The mobile system according to claim [[(1]] 24, wherein at least

one of the speech unit, the natural language speech processing system, or the transceiver

mobile-system is embedded in a-telematie the telematics control unit.

26. (Currently Amended) The mobile system according to claim 1, wherein at least one of

the speech unit, the natural language speech processing system, or the transceiver mebile

system is embedded into at least one of a vehicle, a handheld device, a fixed computer, or ard

a mobile computer device.

27. (Currently Amended) The mobile system according to claim 1, wherein-the-meobile

system—-is—deployed-in—a further comprising at least one network [[of]] resource shared by a

plurality of devices, the shared network resource including using-a-commen-base-of at least

one of the speech unit, the natural language speech processing system, the transceiver, the

plurality of agents, user profiles, ard event histories, or dialogue histories.

28. (Currently Amended) A method responsive to a user generated natural language
speech utterance, comprising:

receiving the user generated natural language speech utterance—the-user-generated
naturallanguage-speech-utterance-having-at4east-one-of -a-query-and-a-command;

converting the received user generated natural language speech utterance into an
electronic signal;

identifying retrieving-said at least one of said a query and-said or a command from the
electronic signal using data supplied by a plurality of domain agents;

selecting ([a]] at_least one domain agent from among the plurality of domain agents,

the selected domain agent associated with the identified said-at-4east-ene-ef-said query ard

said or command,;
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forwarding said-at-least-one-of-said the_identified query ard-said or command to said
the selected domain agent, wherein said the selected domain agent is an autonomous

executable that receives, processes, and responds to said-atdeast-one-of-said the forwarded

query and-said or command, the selected domain agent having access to services associated

with each of the plurality of domain agents; ard

receiving a response to the forwarded query or command from the selected domain

agent; and

transmitting [[a]] an_electronic message associated with the received response said-at

least-one-of-said-query-and-said-command-to-aremotelytocated-service.

29. (Currently Amended) The method according to claim 28, further comprising coding the

electronic signal using at least one of a speech coder, an array microphone, or a filter, the

electronic signal coded using an adaptive lossy audio compression.

30. (Currently Amended) The method according to claim 28, further-comprising-selecting-a

second—domain—agent; the seeond wherein the selected domain agent includes data for

controlling or communicating asseciated with at least one of a navigation system, a vehicle

monitoring system, a security system, a vehicle control system, or ard a vehicle media system;

and-fe#waFding-é-seeend—message-te-said—seeend-demain—agent.

31. (Currently Amended) The method according to claim 28, wherein said the selected
domain agent includes data associated with at least one of driving directions, travel
information, restaurant information, vehicle systems information, safety information, or and

entertainment information.

32. (Currently Amended) The method according to claim 28, wherein said the selected

domain agent includes irfermation data for controlling or communicating with the a remotely

located service.
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33. (Currently Amended) The method according to claim 32, wherein forwarding the
transmitting-operation-nchudes-sending-at-least-one-ef-a identified query ard- or command to

the selected domain agent includes transmitting a request to the remotely located service.

34, (Currently Amended) The method according to claim [[28]] 33, wherein the remotely

located service device-system is associated with a remotely located device.

3s. (Currently Amended) The method according to claim [[28]] 33, wherein the

transmitted request is transmitted trarsmitting-operation-with-the-remeotelydocated-service-is

via a communication network.

36. (Currently Amended) The method according to claim [[28]], wherein the remotely

located service is includes at least one of a payment service provider, a customer relationship

management system, a specialized service, a location service, or an ard-2 emergency service.

37. (Currently Amended) The method according to [[28]], wherein the request is

transmitted to transmitting-operation-with the remotely located service is via a wide-area RF

transceiver.

38. (Currently Amended) The method according to 28, further comprising filtering the

received user generated natural language speech utterance to remove filtering-eut background

noise ef-the-received-user-utterance.

39. (Original) The method according to 38, wherein filtering the received user generated

natural language speech utterance includes the-filtering-out-operation-is-by-atleast-using—2

filter employing adaptive echo cancellation.

40. (Cancelled)
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41. (Currently Amended) The method according to claim 28, wherein—the—receiving
operation—of-the—user-generated—natural-language-speech—-utterance—-is—remotely—perfermed

from-the-otheroperations further comprising retrieving data from a network resource shared

by a plurality of devices, the shared network resource including at least one of a speech unit, a

natural language speech processing system, a transceiver, the plurality of agents, user profiles,

event histories, or dialogue histories.

42. (Currently Amended) The method according to claim 41, wherein the shared network

resource is_associated with the-receiving-operation-of-the-user-generated-natural-language

speech-utterance-is-performed-in a vehicle.

43. (Currently Amended) The method according to claim [[28]] 42, wherein further
comprising—retrieving-data—from—a the shared network shared-seurce—the—network-shared
souree—is—at-least—one-of-an—agent,—a—user—profile—and-a—events-history resource is located

remotely from the vehicle.

43 44. (Currently Amended) A mobile system responsive to a user generated natural language
speech utterance, comprising:

first receiving means for receiving that-reeeives the user generated natural language
speech utterance-the-user-generated-natural-language-speech-utterance-having-at-least-one-of

a-guery-aRd-a-command;

converting means that-converts for converting the received user generated natural

language speech utterance into an electronic signal;

identifying retrieving means that—retrieves for identifying said at least one of a said

query and-said or a command from the electronic signal using data supplied by a plurality of

domain agent-selecting-means-thatselects-a-domain-agent-associated-with-said-atleast-one-of
said-query-and-said-command agents;

selecting means for selecting at least one domain agent from among the plurality of

domain agents, the selected domain agent associated with the identified query or command;

Page9o0f 17
Google Exhibit 1019
Page 00238



Application Serial No.: 10/618,633
Attorney Docket No.: 090611-0312470
Response to April 30, 2007 Office Action

forwarding means for forwarding that-ferwards-said-at-least-one-of-said the identified

query and-said or command to said the selected domain agent, wherein the selected domain

agent is an autonomous executable that receives, processes, and responds to the forwarded

query or command, the selected domain agent having access to services associated with each

of the plurality of domain agents, wherein the receiving means further receives; and

second receiving means for receiving a response to the forwarded query or command

from the selected domain agent; and

transmitting means for transmitting that-transmits-a an electronic message associated

with the received response from-said-selected-domain-agent-te-a-device-system.

44 45. (Currently Amended) The mobile system according to claim 43 44, wherein the

selected domain agent includes data for controlling or communicating with deviee-system-is at

least one of a navigation system, a vehicle monitoring system, a security system, a vehicle

control system, or ard a vehicle media system.

45 46. (Currently Amended) The mobile system according to claim 43 44, wherein the
selected atteast—ene domain agent includes data associated with at least one of driving
directions, travel information, restaurant information, vehicle systems information, safety

information, or ard entertainment information.

46 47. (Currently Amended) The mobile system according to claim 43 44, wherein the

selected domain agent includes data for controlling or communicating with deviee-system-is a

remotely located device.

47 48. (Currently Amended) The mobile system according to claim 43 44, wherein the

selected domain agent includes data for controlling or communicating with device-system-is a

remotely located service.
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48 49. (Currently Amended) The mobile system according to claim 4% 48, wherein the

forwarding transmitting means forwards the identified query or command to the selected

domain agent by transmitting a request to eemmunicates-with the remotely located service via

a communication network.

49 50. (Currently Amended) The mobile system according to claim 4% 48, wherein the

remotely located service [[is]] includes at least one of a payment service provider, a customer

relationship management system, a specialized service, a location service, or _an ard—a

emergency service.

50 51. (Currently Amended) The mobile system according to 43 44, wherein the transmitting

means is a wide-area RF transceiver.

531 52. (Currently Amended) The mobile system according to 43 44, further comprising [[a]]

filtering means that-filters for filtering the received user generated natural language speech

utterance to remove background noise.

52 53. (Currently Amended) The mobile system according to claim 43 44, further comprising a
eeder coding means for coding that—eedes the user—generated—naturaldanguage—speeeh

utteranee electronic signal using at least one of a speech coder, an array microphone, or a

filter.

53 54. (Currently Amended) The mobile system according to claim 43 44, wherein-the

receiving-means-s-remetelylocated-from-ether-mobile-system-compenents further comprising

retrieving means for retrieving data from a network resource shared by a plurality of devices,

the shared network resource including at least one of a speech unit, a natural language speech

processing system, a transceiver, the plurality of agents, user profiles, event histories, or

dialogue histories.
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54 55. (Currently Amended) The mobile system according to claim $3 54, wherein the shared

network resource is associated with the-receiving-means-is-located-at a vehicle.

5556. (Currently Amended) The mobile system according to claim 43 55, wherein the shared

further-comprising-data-retrieving-means-that-retrieves-datafrom-a network shared-seurce, the
source-is-at-least-one-of-an-agent-datoa-user-profile-and-a-events-histery resource is located

remotely from the vehicle.
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REMARKS
Upon entry of the foregoing Amendment, claims 1-56 are pending in the application.
Claims 1-8, 10-15, 18, 22-23, 25-39, and 41-56 have been amended. Claim 40 is cancelled. No
claims are newly added. Applicants believe that this Amendment does not add new matter. In

view of the foregoing Amendment and following Remarks, allowance of all the pending claims

is requested.

EXAMINER INTERVIEW

Applicants thank Examiner Wozniak for granting Applicants’ representative the courtesy
of an Examiner Interview on August 20, 2007. During the Examiner interview, Applicants’
representative discussed the claims in light of the rejections as set forth below in further detail.

Applicants also note that the Examiner has suggested correcting the previous
misnumbering of the claims by amending the claim numbering, as provided by the foregoing
Amendment. As a result, the following discussion of the objections and rejections raised by

the Examiner are based on the renumbered, amended claims.

CLAaiMm OBJECTIONS

The Examiner has objected to claims 3, 22, 34, and 44-56 because of alleged
informalities. Applicants note that the claims have been amended as indicated above, and
that the amended claims fully address the objections that the Examiner has raised.

Accordingly, Applicants request that the Examiner withdraw this objection to the claims.

NON-STATUTORY DOUBLE PATENTING REJECTION

The Examiner has provisionally rejected claims 1-56 under the judicially created
doctrine of obviousness-type double patenting as allegedly being unpatentable over claims 1-
40 of copending Application No. 10/452,147.

Applicants will consider filing a terminal disclaimer to overcome this rejection once

otherwise patentable subject matter has been determined. Applicants note that the filing of a
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terminal disclaimer to obviate a rejection based on non-statutory double patenting is not an
admission of the propriety of the rejection. See Quad Environmental Technologies Corp. v.

Union Sanitary District, 946 F.2d 870 (Fed. Cir. 1991).

Resection Unber 35 U.S.C. § 103

The Examiner has rejected claims 1-4, 6, 17-18, 21-23, and 27 under 35 U.S.C. § 103 as
allegedly being unpatentable over U.S. Patent No. 6.615,172 to Bennett et al. (“Bennett”) in
view of “A Distributed Architecture for Cooperative Spoken Dialogue Agents with Coherent
Dialogue State and History to Lin et al. (“Lin”). This rejection is improper for at least the reason
that the Examiner has failed to establish a prima facie case of obviousness, as Bennett and Lin,
either alone or in combination, fail to disclose, teach, or suggest all the features of the claimed
invention.

More particularly, neither Bennett nor Lin, either alone or in combination, disclose,
teach, or suggest at least the feature of “a natural language speech processing system that . ..
selects at least one domain agent . . . having access to services associated with each of [a]
plurality of domain agents,” as recited in claim 1, for example. The Examiner acknowledges
that “Bennett does not explicitly disclose . . . selecting and forwarding a query to . . . executable
dialog agents associated with different domains.” Office Action at 5. However, the Examiner
alleges that “Lin . . . discloses a user interface agent that enables query forwarding to a
particular dialog agent.” Office Action at 5. Applicants disagree with the Examiner’s
assessment.

Specifically, Lin does not disclose, teach, or suggest the aforementioned feature for at
least the reason that Lin expressly disavows centralized multi-domain spoken dialogue systems
that include agents having access to each other’s services. In particular, Lin expresses concern
regarding such systems because “it will be very difficult to extend . . . to new domains,” for
example, “because the dialogue has to be switched across many different domains smoothly.”
Lin at Section 2.1. As a result, Lin takes a contrary approach, implementing a distributed

architecture in which “domain switching should be executed” whenever a “new [spoken

Page 14 of 17
Google Exhibit 1019
Page 00243



Application Serial No.: 10/618,633
Attorney Docket No.: 090611-0312470
Response to April 30, 2007 Office Action

dialogue agent] . . . is different from the current [spoken dialogue agent].” Lin at Section 3.3.
Thus, Lin specifically relates to a system in which domain agents operate independently of each
other, and in which a current agent is disconnected whenever domain switching occurs.
Accordingly, for at least these reasons, Lin fails to disclose, teach, or suggest at least the
feature of “a natural language speech processing system that . . . selects at least one domain
agent . . . having access to services associated with each of [a] plurality of domain agents,” as
recited in claim 1, for example.

Accordingly, for at least the foregoing reasons, Bennett and Lin, either alone or in
combination, fail to disclose, teach, or suggest every feature recited in claim 1. Accordingly,
the rejection is improper and must be withdrawn. Claims 2-4, 6, 17-18, 21-23, and 27 depend
from and add features to claim 1. Thus, the rejection of these claims is likewise improper and
must be withdrawn for at least the same reasons.

The Examiner has also rejected claims 7-12, 19, 44-46, and 51-56 as allegedly being
unpatentable over Bennett in view of Lin, and further in view of U.S. Patent No. 6,937,977 to
Gerson (“Gerson”), claims 5, 13-16, 28-29, 31-37, 40-41, and 43 as allegedly being
unpatentable over Bennett in view of Lin, and further in view of U.S. Patent No. 6,185,535 to
Hedin et al. (“Hedin”), claim 20 as allegedly being unpatentable over Bennett in view of Lin,
and further in view of U.S. Patent No. 6,420,975 to Deline et al. (“Deline”), claims 24-26 as
allegedly being unpatentable over Bennett in view of Lin, and further in view of U.S. Patent No.
6,980,092 to Turnbull et al. (“Turnbull”), claims 30, 38-39, and 42 as allegedly being
unpatentable over Bennett in view of Lin, further in view of Hedin and further in view of
Gerson, and claims 47-50 as allegedly being unpatentable over Bennett in view of Lin, further
in view of Gerson and further in view of Hedin. These rejections are improper for at least the
reason that the Examiner has failed to establish a prima facie case of obviousness, as the
references relied upon, either alone or in combination, fail to disclose, teach, or suggest all the
features of the claimed invention.

More particularly, for at least the reasons given above, neither Bennett nor Lin, either
alone or in combination, disclose, teach, or suggest at least the feature of “a natural language

speech processing system that . . . selects at least one domain agent . . . having access to
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services associated with each of [a] plurality of domain agents,” as recited in claim 1, for
example. None of Gerson, Hedin, Deline, or Turnbull cure the deficiencies of Bennett and Lin
discussed above. For at least this reason, the references relied upon, either alone or in
combination, fail to disclose, teach, or suggest all of the features recited in claim 1.

Claims 28 and 44 include features similar to those set forth in claim 1. Claims 5, 7-16,
19-20, 24-26, 28-39, 40-43, 45-56 depend from and add features to one of claims 1, 28, and 44.
Thus, the rejections of these claims are likewise improper and must be withdrawn for at least

the same reasons.
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CONCLUSION

Having addressed each of the foregoing rejections, it is respectfully submitted that a full

and complete response has been made to the outstanding Office Action and, as such, the

application is in condition for allowance. Notice to that effect is respectfully requested.

If the Examiner believes, for any reason, that personal communication will expedite

prosecution of this application, the Examiner is invited to telephone the undersigned at the

number provided.

Date: August 30, 2007

By:

Respectfully submitted,

%M‘
SyedVJafar Ali
Registration No. 58,780

PiLLSBURY WINTHROP SHAW PITTMAN LLP
P.O. Box 10500

Mclean, Virginia 22102

Main: 703-770-7900

Direct: 703-770-7540

Fax: 703-770-7901
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Attorney Docket No.: 090611-0312470
Supplemental Information Disclosure Statement

d muab"#

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANTS : Robert A. KENNEWICK et al. CONFIRMATION NO.: 5659
SErIAL NuMBER : 10/618,633 EXAMINER: James S. Wozniak
FiLuNnG DATE :  July 15, 2003 ARTUNIT: 2626
FOR : MOBILE SYSTEMS AND METHODS FOR RESPONDING TO NATURAL LANGUAGE SPEECH
UTTERANCE

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P. O. Box 1450

Alexandria, VA 22313-1450
Sir:

Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, Applicants
hereby make of record in the above-identified application the documents listed on the attached
Form PTO-1449.

Applicants reserve the right to establish the patentability of the claimed invention over
any of the information provided herewith, and/or to prove that this information may not be
prior art, and/or to prove that this information may not be enabling for the teachings
purportedly offered.

This Supplemental Information Disclosure Statement is being filed more than three

months after the filing date of a national application other than a continued prosecution

application under 37 C.F.R. §1.53(d), or more than three months after the date of entry of the
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national stage as set forth in 37 C.F.R. §1.491 in an international application, and after the
mailing date of the first Office Action on the merits, but before the mailing date of any of a Final
Action under 37 C.F.R. §1.113, a Notice of Allowance under 37 C.F.R. §1.311, or an action that
otherwise closes prosecution in the application. 37 C.F.R. §1.97(c).

Documents B and G were cited by the U.S. Patent Office in co-pending Application Serial
No. 10/452,147, filed June 3, 2003, in an Office Action dated May 30, 2007. Documents A, C-F,

and H-J were cited by the U.S. Patent Office in co-pending Application Serial No. 11/197,504,

filed August S, 2005, in an Office Action dated August 24, 2007. | hereby certify that no item of
information contained in this Supplemental Information Disclosure Statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to my
knowledge after making reasonable inquiry, no item of information contained in this
Supplemental Information Disclosure Statement was known to any individual designated in 37
C.F.R. §1.56(c) more than three months prior to the filing of this Supplemental Information
Disclosure Staterﬁent. 37 C.F.R. §1.97(e)(2).

A copy of each cited U.S. patent is not submitted herewith pursuant to the Official
Gazette Notice of August 5, 2003, wherein the Office waived the requirement under 37 C.F.R.

§1.98(a)(2)(i) for all U.S. national phase applications filed after June 30, 2003.
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Application Serial No.: 10/618,633
Attorney Docket No.: 090611-0312470
Supplemental Information Disclosure Statement

It is respectfully requested that the Examiner initial and return a copy of the enclosed

PTO-1449.

Customer No.
00909

Dated: August 30,2007

400631134v1

Respectfully submitted,

PILLSBURY WINTHROP SHAW PITTMAN LLP

Bv%

Syéd’lafar Ali
Registration No.: 58,780

P. 0. Box 10500

Mclean, Virginia 22102
Telephone: (703) 770-7900
Telefax: (703) 770-7901
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