-1- PRESENTATION OF DATA BASED ON USER INPUT BACKGROUND OF THE INVENTION The
present invention relates to access and rendering of information in a computer system. More 5
particularly, the present invention relates to presentation of data based on voice input from a user. Many
computer interfaces are based on computer driven interactions in which the user must follow an 10
execution flow set by the computer or learn one or more commands exposed by the computer. In other
words, most computer interfaces do not adapt to the manner in which the user wishes to interact with the
computer, but instead force the user to interact 15 through a specific set of interfaces Advances in
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presentation of data based on voice input from a
user.

Many computer interfaces are based on computer
driven interactions in which the user must follow an

10 execution flow set by the computer or learn one or
more commands exposed by the computer. In other
words, most computer interfaces do not adapt to the
manner in which the user wishes to interact with the
computer, but instead force the wuser to interact

15 through a specific set of interfaces.

Advances in computer/user interfaces have
allowed users to interact with a computer through
voice commands. Voice portals such as through the use
of Voice XML (voice extensible mark-up language) have

20 been advanced to allow internet <content to be
accessed using voice input. In this architecture, a
document server (for example, a web server) processes
requests from a client through a Voice XML
interpreter. The web server can produce Voice XML

25 documents and replies, which are processed by the
Voice XML interpreter and rendered audibly to the
user. Using specified wvoice commands through voice
recognition, the user can navigate the web and listen

to data audibly rendered.



-2- However, many applications that present data to a user, for example driving directions, traffic reports,
weather reports and movie schedules, are not particularly user friendly. In particular, the 5 applications
have difficulty rendering portions of information that have previously been rendered or portions of
structured information stored in a table. For example, various services offer driving directions, but do so
in one extended reading to the 10 user, or in predetermined steps. As a result, users may need to write
down all of driving directions, or continue to replay the_.complete driving directions, or the predetermined
steps, in an attempt to memorize the relevant information. Both of these situations 15 are undesirable in

many circumstances. Accosdinglye therenisnd, negehbtoi accessand trenderpertiens ofdata with more
flexibility. Such a system or method of rendering would be easier to use by being more natural to the

user. 20 SUMMARY*OF fSE INVERT IOR*FHE pfesetinvention stobifes Eifproved frftefface for

rendering data to a usgydaased orevaiee inpdpbrere aspectolthe presedtinvention:a method of
rendering information to a user in;[Iudes 25 identi%]/lg]%% ?gSt object and a secon%a%%ect from an

a
utterance of speech®Fhé first hject and e secohddbiject are asboci&fel with'tzdys that ‘Crespond to
stored information. Ehe stored iinfosmationds selectively repderechbaseichon thertions of

information that have previously been rendered or
portions of structured information stored in a table.
For example, various services offer driving
directions, but do so in one extended reading to the
10 user, or 1in predetermined steps. As a result, users
may need to write down all of driving directions, or
continue to replay the complete driving directions,
or the predetermined steps, in an attempt to memorize
the relevant information. Both of these situations
15 are undesirable in many circumstances.
Accordingly, there 1is a need to access and
render portions of data with more flexibility. Such a
system or method of rendering would be easier to use
by being more natural to the user.

20 SUMMARY OF THE INVENTION

The present invention provides an improved
interface for rendering data to a user based on voice
input. In one aspect of the present invention, a
method of rendering information to a user includes

25 identifying a first object and a second object from
an utterance of speech. The first object and the
second object are associated with tags that
correspond to stored information. The stored
information is selectively rendered based on the

30 first object and the second object. In one



30 first object and the second object. In one -3- embodiment, objects identified can be query objects,
navigation objects, and/or command objects for selectively rendering the information. In one particular
aspect, stored information is arranged in 5 a table having a plurality of rows and a plurality of columns. A
first object includes information pertaining to a particular row and a second object includes information
pertaining to a particular column. 10 In another aspect of the present invention, a method is provided
that includes rendering a segment of information to a user. The segment includes tags that correspond
to portions of the segment. The method further includes identifying at 15 least one object from an

utterance of speechaaiish @sseeiatingbeabiect withithe tag gorrespondingte: pertionsof the segment.
The portion of the segment corresponding to the tag is then rendered. In a further embodiment, in order

to render portions of 20 #7#& Sdgifent 22 w5 hormaliz8farndlyzefr 3R BELsed 18 fferiify réfbant portions

within the segment. £As1a rasuite the presentswention praydes ia suitable way. to present one
multi-dimensional data and rﬁgder ortions of stored i fqrmgation in a datgbase. 25 Users are presented

with a more natural Ft&rfaca fot “prés&iting data BaSSd on' VoitE TPt Forexampie & Usér may query
individual cells in a tablesorereatev artwoawayl disdogi hgsedfornrstosechinformagtionrality of

columns. A first object includes information
pertaining to a particular row and a second object
includes information pertaining to a ©particular
column.

10 In another aspect of the present invention,
a method 1is provided that includes rendering a
segment of information to a |user. The segment
includes tags that correspond to portions of the
segment. The method further includes identifying at

15 least one object from an utterance of speech and
associating the object with the tag corresponding to
portions of the segment. The portion of the segment
corresponding to the tag is then rendered. In a
further embodiment, 1in order to render portions of

20 the segment, a text normalizer/analyzer can be used
to identify relevant portions within the segment.

As a result, the present invention provides
a suitable way to present multi-dimensional data and
render portions of stored information in a database.

25 Users are presented with a more natural interface for
presenting data based on voice input. For example, a
user may query individual cells in a table or create

a two-way dialog based on stored information.



-4- BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a block diagram of a data presentation system.
FIG. 2 is a plan view of a computing device 5 operating environment. FIG. 3 is a block diagram of the
computing device of FIG. 2. FIG. 4 is a plan view of a telephone. FIG. 5 is a block diagram of a general
purpose 10 computer. FIG. 6 is a block diagram of an architecture for a client/server system. FIG. 7 is a
block diagram of a speech recognition and understanding module. 15 FIG. 8 is a block diagram of a data
rendering module. FIG. 9 is a diagram of a table of stack-prices and objects for rendering data within the
table. FIGS. 10A-10C contain exemplary code used for 20 rendering the table in FIG. 9. FIG. 11 is a
diagram of a table of driving directions andwobjectsforgenderingidaterwithintae table. FIG. 12 is a
diagram of a table of sales data 25 and objects for rendering data within the table. FIG. 13 is a paragraph

of text and objects for rendériirg datd Withinth8 Par&graPh Bt t&. FIGE: 1AAPIAS CBhEH @emplary
code used for rendefjng data within the paragraph of FIG. 13.

FIG. 2 1is a plan view of a computing device
5 operating environment.

FIG. 3 is a block diagram of the computing device
of FIG. 2.

FIG. 4 is a plan view of a telephone.

FIG. 5 1is a block diagram of a general purpose

10 computer.

FIG. 6 is a block diagram of an architecture for
a client/server system.

FIG. 7 is a Dblock diagram of a speech
recognition and understanding module.

15 FIG. 8 1is a block diagram of a data rendering
module.

FIG. 9 is a diagram of a table of stock prices
and objects for rendering data within the table.

FIGS. 10A-10C contain exemplary code wused for

20 rendering the table in FIG. 9.

FIG. 11 1is a diagram of a table of driving
directions and objects for rendering data within the
table.

FIG. 12 is a diagram of a table of sales data

25 and objects for rendering data within the table.

FIG. 13 is a paragraph of text and objects for
rendering data within the paragraph of text.

FIGS. 14A-14D contain exemplary code used for
rendering data within the paragraph of FIG. 13.



-5- FIG. 15 is a voicemail message and objects used for rendering data in the voicemail message.
DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS FIG. 1 is a block diagram of a data
presentation 5 system 10 for rendering data based on voice input. System 10 includes a speech interface
module 12, a speech recognition and understanding module 14 and a data rendering module 16. A user
provides input in the form of a voice query to speech interface module 12. 10 Speech interface module
12 gathers speech information from a user and provides a signal indicative thereof. After the input
speech has been gathered by speech interface module 12, speech recognition and understanding

module 14 recognizes the spegchiusingsa 15 spkaechnecognizersanet idgntifiesioRiests sughas key words
or key phrases that pertain to information the user wishes the system 10 to render. The objects are used

by data rendering modlle” £6 fiforde? t§'@kfact” datafrom G3RbasE 185 effice the relevant information

20 has been identified imdatabase 18rsing therobjects, relevankinfarmmationszanbe rerglered to the

user. The output of data renderin$~| module %ﬁ' mgé/ be in differen% forms, including an audio and/or visual

output. Given the broad de&&fiptioh foF rehd8Afg dafd 2% H545ed 'on®a Y5166 qﬁgﬁg fHhay beuseful to

describe generally egmapuatingldevices thateare ftinctiondintsysteas 44 described abovengstappreciated

by those sidlled in the a1, the ompgnents of system 10 may helocated, within, & gnols computer or
istributed across a

speech recognition and understanding module 14 and a

data rendering module 16. A user provides input in the

form of a voice query to speech interface module 12.

10 Speech interface module 12 gathers speech information

from a user and provides a signal indicative thereof.

After the input speech has been gathered by speech

interface module 12, speech recognition and

understanding module 14 recognizes the speech using a

15 speech recognizer and identifies objects such as key

words or key phrases that pertain to information the

user wishes the system 10 to render. The objects are

used by data rendering module 16 in order to extract

data from a database 18. Once the relevant information

20 has been identified in database 18 using the objects,

relevant information can be rendered to the user. The

output of data rendering module 16 may be in different
forms, including an audio and/or visual output.

Given the broad description for rendering data

25 based on a voice query, it may be useful to describe

generally computing devices that can function in system

10 described above. As appreciated by those skilled in

the art, the components of system 10 may be located

within a single computer or distributed across a



-6- distributed computing environment using network connections and protocols. Referring now to FIG. 2,
an exemplary form of a mobile device such as a data management device (PIM, 5 PDA or the like) is
illustrated at 30. However, it is contemplated that the present invention can also be practiced using other
computing devices discussed below. For example, phones and/or data management devices will also
benefit from the present invention. 10 Such devices will have an enhanced utility compared to existing
portable personal information management devices ang;other portable electronic devices. An exemplary
form of a data management mobile device 30 is illustrated in FIG. 2. The mobile device 15 30 includes a

housing 32 and has@suserjntestace inelugdingia gisplayn34 rwhishriises a;goniact sersitiva- display
screen in conjunction with a stylus 33. The stylus 33 is used to press or contact the display 34 at
designated coordindt85 15 S&iERra i t520§8i8Ltvely move a starting position of a cursor, or to
otherwise provide commarngkinéarmatipn soeh as through gestureseardhandwvitingo Alteraatively, or in
addition, one or more buttons 35 can be included on tge device 30 for navi%?tion. In agdition, other input

mechanisms 25 such&s" ?at%l‘éj\ﬁﬁeesfslﬁ%lle?g ofth& k& caltBRECBE brovided: H5o ’it should be
noted that the mverttiom is notimtendekktp bedimitadd:by thasesforns 3af inpldvwaeehagnisms. iFor instance,
another form of inp%to% nell“f?;(): ua ee%Vi%lfll%llgnp%gucgraesstehIQUQanention can also be
practiced wusing other computing devices discussed
below. For example, phones and/or data management
devices will also benefit from the present invention.
10 Such devices will have an enhanced utility compared to
existing portable personal information management
devices and other portable electronic devices.
An exemplary form of a data management mobile
device 30 1is illustrated in FIG. 2. The mobile device
15 30 includes a housing 32 and has an user interface
including a display 34, which uses a contact sensitive
display screen in conjunction with a stylus 33. The
stylus 33 1is used to press or contact the display 34 at
designated coordinates to select a field, to
20 selectively move a starting position of a cursor, or to
otherwise provide command information such as through
gestures or handwriting. Alternatively, or in addition,
one or more buttons 35 can be included on the device 30
for navigation. In addition, other input mechanisms
25 such as rotatable wheels, rollers or the like can also
be provided. However, it should be noted that the
invention is not intended to be limited by these forms
of input mechanisms. For instance, another form of
input can include a visual input such as through

30 computer vision.



30 computer vision. -7- Referring now to FIG. 3, a block diagram illustrates the functional components
comprising the mobile device 30. A central processing unit (CPU) 50 implements the software control
functions. CPU 50 is 5 coupled to display 34 so that text and graphic icons generated in accordance with
the controlling software appear on the display 34. A speaker 43 can be coupled to CPU 50 typically with
a digital-to-analog converter 59 to provide an audible output. Data that is 10 downloaded or entered by
the user into the mobile device 30 is stored in a non-vaolatile read/write random access memory store 54
bi-directionally coupled to the CPU 50. Random access memory (RAM) 54 provides volatile storage for

instructions that are executegy€P4;50,d&and:gforagedor temporagy dajacsuch as eagistar values.
Default values for configuration options and other variables are stored in a read only memory (ROM) 58.

ROM 58 can also be US4 td &St theGperatingt s9&Rm soRfRre fatthe GEVIRE i EdNtHAIS the basic 20
functionality of the mehilteldevice 3@ and othen operatingsystesa &esieldunetions (ecgy thedoading of
software components into RAM 54). RAM 5% also serves as a storage for the code in pgl-%e manner

r

analogous to the fundtion ¥ hsrd dfive 5R 25 ABC it i Died 18 Stbre Bfplication prografns. It should
be noted that akhougbuioredolatile diesparysis Ised dor istaringtibe codedit ajterpativelyi cambe stored in

Vdamernennﬂythagggggéﬁg f%&l accordance with the controlling software

appear on the display 34. A speaker 43 can be coupled

to CPU 50 typically with a digital-to-analog converter

59 to provide an audible output. Data that 1is

10 downloaded or entered by the user 1into the mobile

device 30 is stored in a non-volatile read/write random

access memory store 54 bi-directionally coupled to the

CPU 50. Random access memory (RAM) 54 provides volatile

storage for instructions that are executed by CPU 50,

15 and storage for temporary data, such as register

values. Default wvalues for configuration options and

other variables are stored in a read only memory (ROM)

58. ROM 58 can also be used to store the operating

system software for the device that controls the basic

20 functionality of the mobile device 30 and other

operating system kernel functions (e.g., the loading of

software components into RAM 54).

RAM 54 also serves as a storage for the code in

the manner analogous to the function of a hard drive on

25 a PC that is used to store application programs. It

should be noted that although non-volatile memory is

used for storing the code, it alternatively can be

stored in volatile memory that 1is not wused for

execution of the code.



execution of the code. -8- Wireless signals can be transmitted/received by the mobile device through a
wireless transceiver 52, which is coupled to CPU 50. An optional communication interface 60 can also
be provided for downloading data 5 directly from a computer (e.g., desktop computer), or from a wired
network, if desired. Accordingly, interface 60 can comprise various forms of communication devices, for
example, an infrared link, modem, a network card, or the like. 10 Mobile device 30 includes a microphone
29, and analog-to-digital (A/D) converter 37, and an optipnal recognition program (speech, PIMP,
handwriting, gesture or computer vision) stored in store 54. By way of example, in response to audible

information, 15 instructionsmerearapiands ffaana useiof drvice 30, shicrophone 29iprevides,;speech

signals, which are digitized by A/D converter 37. The speech recognition program can perform

normalization and/of féatUP8Pexifacticy 1iictibhs 8HMe Gigitizéd SFESch ighais ¢ Yo obtkin intermediate

speech recognition rgsulis. Using cwiseless transoeives 52 axcomprunieationdpterface6d,i speech data

can be transmitted to a remote re%ﬁgnition server 204 discu_?éc,eéj below ndé}i#lustrated in the architecture
Bile devi 7Y

of FIG. 6. Recogniti&ﬁng e err 2B réttffed Mb ) dDearﬁfgn(%.éj.a\}?&al and/or

audible) thereoh, andieventasl transmissiotctara: teeb Server. 2026 &), wheneutthe) welbserver 202

and mobile device %Qrgll%erage in v?icllieegtlserrl\é rwork, if desired. Accordingly,
interface 60 can comprise various forms of
communication devices, for example, an infrared 1link,
modem, a network card, or the like.

10 Mobile device 30 includes a microphone 29, and
analog-to-digital (A/D) converter 37, and an optional
recognition program (speech, DTMF, handwriting, gesture
or computer vision) stored in store 54. By way of
example, in response to audible information,

15 instructions or commands from a wuser of device 30,
microphone 29 ©provides speech signals, which are
digitized by A/D converter 37. The speech recognition
program can perform normalization and/or feature
extraction functions on the digitized speech signals to

20 obtain intermediate speech recognition results. Using
wireless transceiver 52 or communication interface 60,
speech data can be transmitted to a remote recognition
server 204 discussed below and illustrated in the
architecture of FIG. 6. Recognition results are then

25 returned to mobile device 30 for rendering (e.g. visual
and/or audible) thereon, and eventual transmission to a
web server 202 (FIG. 6), wherein the web server 202 and
mobile device 30 operate in a client/server
relationship. Similar processing can be used for other

30 forms of input. For example, handwriting input can be



relationship. Similar processing can be used for other 30 forms of input. For example, handwriting input
can be -9- digitized with or without pre-processing on device 30. Like the speech data, this form of input
can be transmitted to the recognition server 204 for recognition wherein the recognition results are 5
returned to at least one of the device 30 and/or web server 202. Likewise, DTMF data, gesture data and
visual data can be processed similarly. Depending on the form of input, device 30 (and the other forms of
clients discussed below) would include necessary 10 haydware such as a camera for visual input. FIG. 4
is a plan view of an exemplary embodiment of a portable phone 80. The phone 80 includes a display 82

and a keypad 84. Ggngradly - the hlock diagram of JulG. Srappliesdedbe phopa 0§ EG 4, although 15

additional circuitry necessary to perform other functions may be required. For instance, a transceiver
necessary to operatd dsSa phdfie will B fequietFor thBEmbddirtentt FIGMBY howdiRr, Sifch circuitry is
not pertinent to the preseshinvestion. 26 In addition te theyporable or mebile:computing devices
described above, it should also, be und%rstood that ﬁle present invention can beugfed with numerous

other computing devic&S Slictr 48" gelard tedktop Bomphiteroor instahce the breSent fvention will 25
allow a user with limitethphysitatabilities te irput coreenter textdntoarcampier anather coraputing device

when other Conventisoengxlfienlpmggyi.ces]:fﬁgbv?gea,fu“DTMF data, gesture data and
visual data can be processed similarly. Depending on
the form of input, device 30 (and the other forms of
clients discussed Dbelow) would include necessary

10 hardware such as a camera for visual input.

FIG. 4 is a plan view of an exemplary embodiment
of a portable phone 80. The phone 80 includes a display
82 and a keypad 84. Generally, the block diagram of
FIG. 3 applies to the phone of FIG. 4, although

15 additional circuitry necessary to perform other
functions may be required. For instance, a transceiver
necessary to operate as a phone will be required for
the embodiment of FIG. 3; however, such circuitry 1is
not pertinent to the present invention.

20 In addition to the portable or mobile computing
devices described above, it should also be understood
that the present invention can be used with numerous
other computing devices such as a general desktop
computer. For instance, the present invention will

25 allow a user with limited physical abilities to input
or enter text into a computer or other computing device
when other conventional input devices, such as a full
alpha-numeric keyboard, are too difficult to operate.

The invention 1s also operational with numerous

30 other general purpose or special purpose computing



alpha-numeric keyboard, are too difficult to operate. The invention is also operational with numerous 30
other general purpose or special purpose computing -10- systems, environments or configurations.
Examples of well known computing systems, environments, and/or configurations that may be suitable
for use with the invention include, but are not limited to, regular 5 telephones (without any screen)
personal computers, server computers, hand-held or laptop devices, tablet computers, multiprocessor
systems, microprocessor-based systems, set top boxespprogrammable consumer electronics, network
PCs, minicomputers, mainframe 10 computers, distributed computing environments that include any of

the above systems grdevees, areihe dikeehbe follewingisra drieh deseription of agenerab purpose
computer 120 illustrated in FIG. 5. However, 15 the computer 120 is again onlﬁone example of a suitable

computing environmi&rt-and {8 WER intERGEY - Sigge¥t & imitafiBH HEBHE stope DF 168 or

functionality of the irventiogu Neithen shottd themegmputers1.2@ beliaterpseted s having any«lependency
or 20 requirement re,latingjto, any one Qr combination of components illustrated therein. le'E;e invention

may be described inthe"genstal coNtext St complteridXecdtbie insthutfishs,Sich 45 FprogFam modules,
being executedshy aredraputete25 Gereraby,tprogigm modates)inclusesoutinesc q@hpgraams; objects,
Componaﬂs’mmasgggagﬁ’ggﬁputers, hand-held or laptop devices, tablet

computers, multiprocessor systems, microprocessor-based

systems, set top boxes, programmable consumer

electronics, network PCs, minicomputers, mainframe

10 computers, distributed computing environments that

include any of the above systems or devices, and the

like.

The following is a brief description of a general
purpose computer 120 illustrated in FIG. 5. However,

15 the computer 120 1is again only one example of a
suitable computing environment and is not intended to
suggest any limitation as to the scope of use or
functionality of the invention. Neither should the
computer 120 be interpreted as having any dependency or

20 requirement relating to any one or combination of
components illustrated therein.

The 1invention may be described in the general
context of computer-executable instructions, such as
program modules, being executed by a computer.

25 Generally, program modules include routines,
programs, objects, components, data structures, etc.
that perform particular tasks or implement particular
abstract data types. The invention may also be
practiced in distributed computing environments where

30 tasks are performed by remote processing devices that



that perform particular tasks or implement particular abstract data types. The invention may also be
practiced in distributed computing environments where 30 tasks are performed by remote processing
devices that -11- are linked through a communications network. In a distributed computing environment,
program modules may be located in both local and remote computer storage media including memory
storage devices. Tasks 5 performed by the programs and modules are described below and with the aid
of figures. Those skilled in the art can implement the degcription and figures as processor executable
instructions, which can be written on any form of a computer readable medium. 10 With reference to FIG.

5, components of computeri 420 ayrrcude, but aremet imited 10,3 prasessing: unit 40, a system
memory 150, and a system bus 141 that couples various system components including the system

memory to the procESsitg LRIt 198. TREEHSET¥5 BTl AT MAS Be anyPdPsEveTal (5&86fus structures

including a memoryrhug ormemaerycoagoller, a peripheraldaus, antba leealdus usingpnyof a variety of

bus architectures. B%/&V@ﬁ%f example, and Po limitation, such architectures include Industry 20 Standard
,uni

Architecture (ISA) b rsAFSefal BUs (0SB, MithS EhafnerAhitelire MCA) Bis Enhanced
ISA (EISA) bus} Videe EfectrenicsiStandasdse Assaeiatona(WE SA) dacat bus; and Resipherat dComponent

Interconnect (PCI) Bus aiso known,as g5 Mezzanine bys. Computer 120 ypically Includgs &,
the art can implement the description and figures as
processor executable instructions, which can Dbe
written on any form of a computer readable medium.

10 With reference to FIG. 5, components of computer
120 may include, but are not limited to, a processing
unit 140, a system memory 150, and a system bus 141
that couples various system components including the
system memory to the processing unit 140. The system

15 bus 141 may be any of several types of bus structures
including a memory bus or memory controller, a
peripheral bus, and a local bus using any of a
variety of bus architectures. By way of example, and
not limitation, such architectures include Industry

20 Standard Architecture (ISA) bus, Universal Serial Bus

(USB), Micro Channel Architecture (MCA) bus, Enhanced

ISA (EISA) bus, Video Electronics Standards
Association (VESA) local bus, and Peripheral
Component Interconnect (PCI) bus also known as
25 Mezzanine Dbus. Computer 120 typically includes a
variety of computer readable mediums. Computer

readable mediums can be any available media that can
be accessed by computer 120 and includes Dboth
volatile and nonvolatile media, removable and non-

30 removable media. By way of example, and not



variety of computer readable mediums. Computer readable mediums can be any available media that
can be accessed by computer 120 and includes both volatile and nonvolatile media, removable and non
30 removable media. By way of example, and not -12- limitation, computer readable mediums may
comprise computer storage media and communication media. Computer storage media includes both
volatile and nonvolatile, removable and non-removable media 5 implemented in any method or
technology for storage of information such as computer peadable instructions, data structures, program
modules or other data. Computer storage media includes, but is not limited to, RAM, ROM, EEPROM,

flash memory or 10 pther taemery, techuielagy. ED-RQAMadigital versatiles disks(DVRher-other optical disk
storage, magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic storage devices,

or any other mediurt SWRIGHTan be UREA45 stdhé thedestred infGridtivh' 458 Eritf whif af be accessed

by computer 120. Commpuitieations meekiaytypieally iembedies casputen taadablednstructionsd data
structures, program modules or_other data in a modulated data si%nal such %%i carrier wave or other

transport mechanisMAhE 20! inchittes ary MforHation defitery mBgia. TRETEAR “moddigtdata signal”
means a signalthat haslonec ot aubre of itsrcharaeteristicsoset oechangethin sich asnhamaefeas to encode
information in the si%r%al. Byi\r/lvggrorgae g(r)nrple, arlsqlg%t Iimitgtéon, cocngrrgggjé:gyon readable
instructions, data structures, program modules or
other data. Computer storage media includes, but is
not limited to, RAM, ROM, EEPROM, flash memory or
10 other memory technology, CD-ROM, digital versatile
disks (DVD) or other optical disk storage, magnetic
cassettes, magnetic tape, magnetic disk storage or
other magnetic storage devices, or any other medium
which can be used to store the desired information
15 and which can be accessed by computer 120.
Communication media typically embodies computer
readable instructions, data structures, program
modules or other data in a modulated data signal such
as a carrier wave or other transport mechanism and
20 includes any information delivery media. The term
“modulated data signal” means a signal that has one
or more of its characteristics set or changed in such
a manner as to encode information in the signal. By
way of example, and not limitation, communication
25 media includes wired media such as a wired network or
direct-wired connection, and wireless media such as
acoustic, FR, 1infrared and other wireless media.

Combinations of any of the above should also be

included within the scope of computer readable media.



25 media includes wired media such as a wired network or direct-wired connection, and wireless media
such as acoustic, FR, infrared and other wireless media. Combinations of any of the above should also
be included within the scope of computer readable media. -13- The system memory 150 includes
computer storage media in the form of volatile and/or nonvolatile memory such as read only memory
(ROM) 151 and random access memory (RAM) 152. A basic input/output system 5 153 (BIOS),
containing the basic routines that help to transfer information between elements within computer 120,
such as during start-up, is typically stored in ROM 151. RAM 152 typically contains data and/or program

modules that are immediately=10a6cessibleda@ng/or presently being apsraiedon by: pragessing unit
140. By way of example, and not limitation, FIG. 5 illustrates _Of]erating system 154, application programs
]:I-

155, other program Witsiitfes 186, &G progfin dita 157135 He cAMPURF 128MEY Aidotihtlude other
removable/non-remavabie yolatilefnanyolatileccostauiemsiosage neoia. Bysvay-efexagpieanly, FIG. 5
illustrates a hard disk drive 161 that reads_from @VE writes t non-removabI(Z;?nonvolatile magnetic media,

20 a magnetic disk @& 71 HEEPédds oM or Wittes 6 aFafiovabie® AGAVAIERIE magatic tisk 172,
and an optical glisk deige 175 U@t readsrfram of avritesHo abremaovable; noneelatile aptidat disk 176 such
asaCD ROMor Otpgr Op%i](_;glnrg?g;:a' Oggegggrmgy:%‘glr?/n%etween elements within
computer 120, such as during start-up, is typically
stored in ROM 151. RAM 152 typically contains data
and/or program modules that are immediately
10 accessible to and/or presently being operated on by
processing unit 140. By way of example, and not
limitation, FIG. 5 illustrates operating system 154,
application programs 155, other program modules 156,
and program data 157.
15 The computer 120 may also include other
removable/non-removable volatile/nonvolatile computer
storage media. By way of example only, FIG. 5
illustrates a hard disk drive 161 that reads from or
writes to non-removable, nonvolatile magnetic media,
20 a magnetic disk drive 171 that reads from or writes
to a removable, nonvolatile magnetic disk 172, and an
optical disk drive 175 that reads from or writes to a
removable, nonvolatile optical disk 176 such as a CD
ROM or other optical media. Other removable/non-
25 removable, volatile/nonvolatile computer storage
media that can be used in the exemplary operating
environment include, but are not limited to, magnetic
tape cassettes, flash memory cards, digital versatile
disks, digital wvideo tape, solid state RAM, solid
30 state ROM, and the like. The hard disk drive 161 is



25 removable, volatile/nonvolatile computer storage media that can be used in the exemplary operating
environment include, but are not limited to, magnetic tape cassettes, flash memory cards, digital versatile
disks, digital video tape, solid state RAM, solid 30 state ROM, and the like. The hard disk drive 161 is -14-
typically connected to the system bus 141 through a non-removable memory interface such as interface
160, and magnetic disk drive 171 and optical disk drive 175 are typically connected to the system bus
141 by 5 a removable memory interface, such as interface-170. The drives and their associated
computer storage media discussed above and illustrated in FIG. 5, provide storage of computer

readable instructions y gata stryctwes neregeam modules ang other datasfon 10 thergamputers120. In FIG.
5, for example, hard disk drive 161 is illustrated as storing operating system 164, application programs

165, other program HUHUTEE"V68°4Ad Brdrarh ddth 4672 Kot thal thiide JcBﬁ?p]b%%ﬁ?s 4 either be the

same as or differentsfrem apefading d5 systemdbdyapplicatioarfaogsamsckbd, ethekpragrare modules

156, and program data_157. Operating system 164, application programs 165, other program modules
v o e o

166, and program data’167 &re given-different AURTBerS hele to-iltistiats Hiat, &%m ’they are 20
different copiess A user pay-entercammands anddnfornationunto the domputes d201hmugh input
devices such as a keyboa%%s%raqunécsm%rrllo et]hsesi’rangsas%%iggr’g% e\clziglenputer storage
media discussed above and illustrated in FIG. 5,
provide storage of computer readable instructions,
data structures, program modules and other data for
10 the computer 120. In FIG. 5, for example, hard disk
drive 161 is illustrated as storing operating system
164, application programs 165, other program modules
166, and program data 167. Note that these components
can either be the same as or different from operating
15 system 154, application programs 155, other program
modules 156, and program data 157. Operating system
164, application programs 165, other program modules
166, and program data 167 are given different numbers
here to illustrate that, at a minimum, they are
20 different copies.
A user may enter commands and information into
the computer 120 through input devices such as a
keyboard 182, a microphone 183, and a pointing device
181, such as a mouse, trackball or touch pad. Other
25 input devices (not shown) may include a joystick,
game pad, satellite dish, scanner, or the like. These
and other input devices are often connected to the
processing unit 140 through a user input interface
180 that 1is coupled to the system bus, but may be

30 connected by other interface and bus structures, such



181, such as a mouse, trackball or touch pad. Other 25 input devices (not shown) may include a joystick,
game pad, satellite dish, scanner, or the like. These and other input devices are often connected to the
processing unit 140 through a user input interface 180 that is coupled to the system bus, but may be 30
connected by other interface and bus structures, such -15- as a parallel port, game port or a universal
serial bus (USB) A monitor 184 or other type of display device is also connected to the system bus 141
via an interface, such as a video interface 185. In addition-5 to the monitor, computers may also include
other peripheral output devices such as speakers 187 and printer 186, which may be connected through

an output peripheraj interfage 4881 dhe gempytes 420 may-aperate in anetworked 19-nvironment using
logical connections to one or more remote computers, such as a remote computer 194. The remote

computer 194 may 588 pefSonar con%uf@ﬂnawh%]ﬁd-]n%ﬁd deic8 TR SEVEY Rroltkr, Aidtwork PC, a peer

device or other commonireiworK aQde, anshtetypically inctidessnanyar alh of thelelementsn described
above relative to the computer 120. The logical connections depicted i %G. 5 incluﬁﬁj .a local area
5 Ao TR0 T ;

network (LAN) 191 aRd 8 wids are HEWGIR (WANSTS3, Bl &0 Mclude Sthaf Retwiotks. Such 20

networking environmentstare cammonplace inafficese rentenprige-witeccomputen aetworkseintranets and

the Intemet. peripheral output devices such as speakers 187 and

printer 186, which may be connected through an output
peripheral interface 188.

The computer 120 may operate 1in a networked

10 environment using logical connections to one or more

remote computers, such as a remote computer 194. The

remote computer 194 may be a personal computer, a

hand-held device, a server, a router, a network PC, a

peer device or other common network node, and

15 typically includes many or all of the elements

described above relative to the computer 120. The

logical connections depicted in FIG. 5 include a

local area network (LAN) 191 and a wide area network

(WAN) 193, but may also include other networks. Such

20 networking environments are commonplace in offices,

enterprise-wide computer networks, intranets and the

Internet.

When used in a LAN networking environment, the

computer 120 1s connected to the LAN 191 through a

25 network interface or adapter 190. When used in a WAN

networking environment, the computer 120 typically

includes a modem 192 or other means for establishing

communications over the WAN 193, such as the

Internet. The modem 192, which may be internal or

30 external, may be connected to the system bus 141 via



When used in a LAN networking environment, the computer 120 is connected to the LAN 191 through a
25 network interface or adapter 190. When used in a WAN networking environment, the computer 120
typically includes a modem 192 or other means for establishing communications over the WAN 193,
such as the Internet. The modem 192, which may be internal or 30 external, may be connected to the
system bus 141 via -16- the user input interface 180, or other appropriate mechanism. In a networked
environment, program modules depicted relative to thejepmputer 120, or portions thereof, may be stored
in the remote memory 5 storage device. By way of example, and not limitation, FIG. 5 illustrates remote

application programs,:95assesidingon remetergemputerstf4. it wilbkbe appregigtashthat the network
connections shown are exemplary and other means of establishing a 10 communications link between
the computers may BEUSEH. FiG. 6 illuStrated arOiteb a0 16FWehCBased recoghitioh Hhd data
rendering, which is angiexesplaspenvieanmest for the: presentdnventemphb-eeneralty, infermation
stored in a web server 202 can %?‘ accessed through a client 100 such as mobile device 30 or computer

120 (which herein ré)p%gér?tnsth formralof CIB?T%U ﬁg GEGIEE hé\ﬂngtg%isﬁ%@og%re%ﬁfng lFTYi(:rophone, a
camera, a touch sensitivea2@ panek-eteeas regyiredvaged aifthe éoramefliaput), aordhrougitphone 80
Whemﬂn“ﬁonﬂaﬂonﬂaﬁ¥¥§§¥%%, FIG. 5 dillustrates remote application

programs 195 as residing on remote computer 194. It

will Dbe appreciated that the network connections

shown are exemplary and other means of establishing a

10 communications 1link between the computers may Dbe

used.

FIG. 6 illustrates architecture 200 for web
based recognition and data rendering, which 1s one
exemplary environment for the present invention.

15 Generally, information stored in a web server 202 can
be accessed through a «client 100 such as mobile
device 30 or computer 120 (which herein represent
other forms of computing devices having a display
screen, a microphone, a camera, a touch sensitive

20 panel, etc., as required based on the form of input),
or through phone 80 wherein information is requested
audibly or through tones generated by phone 80 in
response to keys depressed and wherein information
from web server 202 is provided only audibly back to

25 the user.

In this embodiment, architecture 200 1is unified
in that whether information is obtained through
client 100 or phone 80 using speech recognition, a
single recognition server 204 can support either mode

30 of operation. In addition, architecture 200 operates



audibly or through tones generated by phone 80 in response to keys depressed and wherein information
from web server 202 is provided only audibly back to 25 the user. In this embodiment, architecture 200 is
unified in that whether information is obtained through client 100 or phone 80 using speech recognition,
a single recognition server 204 can support either mode 30 of operation. In addition, architecture 200
operates -17- using an extension of well-known mark-up languages (e.g. HTML, XHTML, cHTML, XML,
WML, and the like). Thus, information stored on web seryer 202 can also be accessed using well-known
GUI methods found in 5 these mark-up languages. By using an extension of well-known mark-up

languages, authoringpimthe web serer 202:s easier;and-legacnapplications cugegtly gxisting can be
also easily modified to include voice recognition. 10 Generally, client 100 executes HTML E)ages, scripts,

or the like, generallyditatet 3206, *Provited By Wets servet 209 Using & rows&r. WhéR voice

recognition is requireduy, wayebexainplen speeeh datanwhiel carxbe gligitized avdio signads or 15
speech features wherein the audio signals have been preprocessed by client 100 _as discussed above,
3 Hialcation s i 5

are provided to recEgnitioh St 204 iithAn Pa giammAr of AAGuagBHSdel 220 to use

during speech $ecoghiisa., whick-fay begrouided by clignt 20:100. Alernaitkrebn speech server 204

may include the well-known mark-up languages, authoring on the web

server 202 is easier, and legacy applications
currently existing can Dbe also easily modified to
include voice recognition.

10 Generally, client 100 executes HTML pages,
scripts, or the 1like, generally indicated at 206,
provided by web server 202 using a browser. When
voice recognition 1is required, by way of example,
speech data, which can be digitized audio signals or

15 speech features wherein the audio signals have been
preprocessed by client 100 as discussed above, are
provided to recognition server 204 with an indication
of a grammar or language model 220 to use during
speech recognition., which may be provided by client

20 100. Alternatively, speech server 204 may include the
language model 220. The implementation of the
recognition server 204 can take many forms, one of
which is illustrated, but generally includes a
recognizer 211. The results of recognition are

25 provided back to client 100 for 1local rendering if
desired or appropriate. If desired, text-to-speech
module 222 can be used to provide spoken text to
client 100. Upon compilation of information through
recognition and any graphical user interface if used,

30 client 100 sends the information to web server 202



language model 220. The implementation of the recognition server 204 can take many forms, one of
which is illustrated, but generally includes a recognizer 211. The results of recognition are 25 provided
back to client 100 for local rendering if desired or appropriate. If desired, text-to-speech module 222 can
be used to provide spoken text to client 100. Upon compilation of information through recognition and
any graphical user interface if used, 30 client 100 sends the information to web server 202 -18- for further
processing and receipt of further HTML pages/scripts,-if fiecessary. As illustrated in FIG. 6, client 100,
web server 202 and recognition server 204 are commonly 5 connected, and separately addressable,

through a network 28§hereinanwide grea-newvark suchas the dnternet dt thereforeds notunecessary that
any of these devices be physically located adjacent each other. In particular, it is not necessary that web
10 server 202 includ@&HeEbgitioR servet 202 fif & Tanner, authoring at web server 202 can be
focused on the applicatiomate which #tis inteadechwithaut the atthersmeeding toknowethedntricacies of
recognition server 29 ..Rather, recognition seryer 15 204 can be i%([j(%)endently des@ﬁ%ﬁ%ﬂ nd connected

to the network 205,td thet&by, be' Gpasted B improGéd Shithodt tarthef Efangés d at web
server 202. Web serven202ean alsarncludecan aatharing méchasisabthai can dypamjically generate
client-side network 205, herein a wide area network such as the
Internet. It therefore is not necessary that any of
these devices be physically located adjacent each
other. In particular, it is not necessary that web
10 server 202 includes recognition server 204. In this
manner, authoring at web server 202 can be focused on
the application to which it is intended without the
authors needing to know the intricacies of
recognition server 204. Rather, recognition server
15 204 can be independently designed and connected to
the network 205, and thereby, be updated and improved
without further changes required at web server 202.
Web server 202 can also include an authoring
mechanism that can dynamically generate client-side
20 markups and scripts. In a further embodiment, the web
server 202, recognition server 204 and client 100 may
be combined depending on the capabilities of the
implementing machines. For instance, 1if the client
100 comprises a general purpose computer, e.g. a
25 personal computer, the client may include the
recognition server 204. Likewise, 1f desired, the web
server 202 and recognition server 204 can Dbe
incorporated into a single machine.
Access to web server 202 through phone 80

30 includes connection of phone 80 to a wired or



20 markups and scripts. In a further embodiment, the web server 202, recognition server 204 and client
100 may be combined depending on the capabilities of the implementing machines. For instance, if the
client 100 comprises a general purpose computer, e.g. a 25 personal computer, the client may include
the recognition server 204. Likewise, if desired, the web server 202 and recognition server 204 can be
incorporated into a single machine. Access to web server 202 through phone 80 30 includes connection
of phone 80 to a wired or -19- wireless telephone network 208, that in turn, connects phone 80 to a third
party gateway 210. Gateway 210 connects phone 80 to a telephony voice browser 212. Telephony voice

browser 212 includegia-& raedia serverghd that pravides-a telephony interface and a vqiee prowser 216.

Like client 100, telephony voice browser 212 receives HTML pages/scripts or the like from web server

202. In one embodimeRt #é BTV PsgeiSeripts aré of the fdtm SRilaY to FAIMITAD paged/scripts

provided to client 106k Hethis manoer c viehesarver 202meed notissiprorticieabhd and/phere 80

separately, or even support standard GUI_clients separately. Rather, a c on mark-up language can
10 it trahGHIfES

be used. In additior Tik& Ei&nt 100; voTceelFéoclgaﬂﬁfioﬁf 15 Ffonmtaddiblesighafs trdhs by’ phone 80
are provided from voiceibrowser 216 wirecagnitionsserved 204 aeithei drbugly thernetwosc205, or
through a dedicate%gr&e 2&107<7<f301rceexargpclaewéJeS’LnQZE%E/IPL'iVﬁgb client 100, telephony
voice browser 212 receives HTML pages/scripts or the
like from web server 202. In one embodiment, the HTML
pages/scripts are of the form similar to HTML
10 pages/scripts provided to client 100. In this manner,
web server 202 need not support client 100 and phone
80 separately, or even support standard GUI clients
separately. Rather, a common mark-up language can be
used. In addition, like client 100, voice recognition
15 from audible signals transmitted by phone 80 are
provided from voice browser 216 to recognition server
204, either through the network 205, or through a
dedicated 1line 207, for example, wusing TCP/IP. Web
server 202, recognition server 204 and telephone
20 voice browser 212 can be embodied 1in any suitable
computing environment such as the general purpose
desktop computer illustrated in FIG. 5.
Having described various environments and
architectures functioning in system 10, a more
25 detailed description of wvarious components and the
function of system 10 is provided. FIG. 7 illustrates
a block diagram of speech recognition and
understanding module 14. Input speech received from
speech interface module 12 is sent to speech

30 recognition and understanding module 14. Speech



server 202, recognition server 204 and telephone 20 voice browser 212 can be embodied in any suitable
computing environment such as the general purpose desktop computer illustrated in FIG. 5. Having
described various environments and architectures functioning in system 10, a more 25 detailed
description of various components and the function of system 10 is provided. FIG. 7 illustrates a block
diagram of speech recognition and understanding module 14. Input speech received from speech
interface module 12 is sent to speech 30 recognition anglpunderstanding module 14. Speech -20-
recognition and understanding module 14 includes a recognition engine 306, which has an associated

language model 31G:Recpgnitichrenging 306 yses danguage medel 810 toddentifyipessiblessurface 5
semantic structures to represent the respective |n uts. Recognltlon engine 306 provides at least one

surface semantic oUtptSBjedt vdsed IHAhBSnput §peecﬂ t-Som& @mbodinerts Sthe raE6Ghition engine

306 is capable of providingapere than<ne ategnativesksurface-semantici okjectforeachsalternative
structure. Although i:ustrated in FIG. ixj/he]%el speech | ut IS %rowded th esentl ention can be

used with handwriti ar}g&?gqﬁtloﬁn%% re Fecognition ojr chapl?ssesr]l ?facgél fére the user
interacts with e&keybearthariatherdnputdewvies) . Intthese qthersembodimieats, thesspeechwecognizer

306 s inputs. Recognition engine 306 provides at least one
surface semantic output object based on the input
speech. In some embodiments, the recognition engine
306 is capable of providing more than one alternative

10 surface semantic object for each alternative
structure.

Although illustrated in FIG. 7 wherein speech
input is provided, the present invention can be used
with handwriting recognition, gesture recognition or

15 graphical user interfaces (where the user interacts
with a keyboard or other input device). In these
other embodiments, the speech recognizer 306 1is
replaced with a suitable recognition engine as 1is
known in the art. For graphical user interfaces, a

20 grammar (having the language model) 1is associated
with the wuser input such as through an input Dbox.
Accordingly, a user’s 1input 1is ©processed 1in a
consistent way without significant modification based
on the manner of input.

25 For language-based user input such as speech and
handwriting, the language model 310 wused by the
recognition engine 306 can be any one of a collection
of known stochastic models. For example, the language
model can be an N-gram model that models the

30 probability of a word in a language given a group of



replaced with a suitable recognition engine as is known in the art. For graphical user interfaces, a 20
grammar (having the language model) is associated with the user input such as through an input box.
Accordingly, a user's input is processed in a consistent way without significant modification based on the
manner of input. 25 For language-based user input such as speech and handwriting, the language model
310 used by the recognition engine 306 can be any one of a collection of known stochastic models. For
example, the language model can be an N-gram mode) that models the 30 probability of a word in a
language given a group of -21- N preceding words in the input. The language model can also be a

context free grammar thatassgeiates wsamantic.and/ee syntaatic information mjthaparticiare words and
phrases. In a further embodiment of the 5 present invention, a unified language model is used that

combines an N-grarfidang8agé mbbel itlr AtoText freeSgrahaTaraih tHis Ghifiéd ffudet Sefnantic and/or

syntactic tokens aredigatad as place/vatues,ior awerds antifarNagrash prebahilityds €alewlated for 10
each hypothesized comgri%‘lation of words and tokens. Th%Ian uage moéjel 310is caegr?ble f generating
r deﬁlgge

a hierarchical surfac®détiantie Strdctdrdased oR ifformafich AbceSR tor'data module 16
to render relevant ipfoemation asadunction,of the dibidhjects peovidedytheretaldi one embediment, input
SpeechisanaWZedE%E@n%@agg@ggsggum@%ram language model with a context
free grammar. In this unified model, semantic and/or
syntactic tokens are treated as place values for
words and an N-gram probability 1s calculated for

10 each hypothesized combination of words and tokens.
The language model 310 is capable of generating
a hierarchical surface semantic structure Dbased on
information necessary for data rendering module 16 to
render relevant information as a function of the
15 objects provided thereto. In one embodiment, input
speech 1is analyzed to identify wvarious semantic
tokens or objects within the input text. The objects
are identified from a set of objects found in the
language model 310. Generally, the objects represent
20 information wused by data rendering module 16 to
render information. As described Dbelow, the objects
may include query objects, navigation objects and/or
command objects. Query objects contain information
that pertain to information stored in database 18.
25 Navigation objects contain information used to
navigate through stored information while command
objects can perform various commands based on stored

information.

Speech recognition and understanding module 14

30 may also use a style control 312 to recognize



tokens or objects within the input text. The objects are identified from a set of objects found in the
language model 310. Generally, the objects represent 20 information used by data rendering module 16
to render information. As described below, the objects may include query objects, navigation objects
and/or command objects. Query objects contain information that pertain to information stored in
database 18. 25 Navigation objects contain information used to navigate through stored information while
command objects can perform various commands based on stored information. Speech recognition and
understanding module 14 30 may also use a style control 312 to recognize -22- alternative phrases for

identifying objects ininpyt speech. Therstylescontyel 3il2ds @ss9siated vyt danguage meoset 310 to assist

in providing relevant objects to data rendering module 16. In the 5 environment illustrated in FIG. 6,

information pertaining$6 the style'Gonf&M3£2 caBET fpleriented By &7 pHlicatiSH authdrat web

server 202 using authadng teolsisuebias ASP.NET by Mistosaft Carperationref Redmendn¥Washington.

10 Alternatively, other authoring tools sgér%%as J%I% 2EE, J2SE or J2ME, ar the like can also be used.
eu

For example, a phr&Se, SWitat is'tRe di M turd%* Tahbe "$ted” intb a phtGse like,
"How far is it ubtil myhrexddunmt Additianally;, Mathadlis 15rthe arienhiation for mynmextriat?scan be
rephrased pertaining to the style control 312 can be
implemented by an application author at web server
202 using authoring tools such as ASP.NET by
Microsoft Corporation of Redmond, Washington.
10 Alternatively, other authoring tools such as JSP,
J2EE, J2SE or J2ME, or the like can also be used. For
example, a phrase, ™“What 1is the distance until my
next turn?” can be “styled” into a phrase like, “How
far is it until my next turn?” Additionally, “What is
15 the orientation for my next turn?” can be rephrased
with, “Which way is my next turn?” or, “Towards which
direction is my next turn?” Thus, the style control
312 can be wused to identify relevant data within
database 18 and also identify appropriate answers to
20 provide a user.

In the event the user provides speech that the
language model does not recognize, the system can
prompt the user to repeat the input. However, if the
system does not have information related to the input

25 Dbased on the semantic information in the input or
lack thereof, the system can execute a suitable help
routine instructing the user of available options.

FIG. 8 illustrates a detailed block diagram of
data rendering module 16. Data rendering module 16

30 includes a command operator module 602, a text



with, "Which way is my next turn?" or, "Towards which direction is my next turn?" Thus, the style control
312 can be used to identify relevant data within database 18 and also identify appropriate answers to 20
provide a user. In the event the user provides speech that the language model does not recognize, the
system can prompt the user to repeat the input. However, if the system does not have information
related to the input 25 based on the semantic information in the input or lack thereof, the system can
execute a suitable help routine instructing the user of ayailable options. FIG. 8 illustrates a detailed block
diagram of data rendering module 16. Data rendering module 16 30 includes a command operator

module 602, a text -23z analyzerinermalizee mogulefQ4, g dajabasesiaterfaces module 6Q6;an answer
generator module 607, an audiq interface module 608, a visual interface module 610 and a

text-to-speech modfi8 612 D& rendBrirt*s Hiddufs 16 Tedsive STGHIBE frofly spetith #6Coghition and
understanding module d<rand-proxvides aa oatmit (audia and/or visual)y ebretevastiniermation to the
user. As mentioned earlier, key words or phrases are identified %Xrlt peech recogniti%% and understanding

10 module 14 and pP&Videsian 667atT &S aTanction tHEIEEF- Data réndering roduie 18 ThteRstets the
objects received fromcspeleeh regogritien ard understanding moduledkkinrordes to teitieve and/or
eXUaCtdaEiﬂ0n1d%§$?S%%.é%@%%%@?ggsgnodule 14 and provides an output
(audio and/or visual) of relevant information to the
user. As mentioned earlier, key words or phrases are
identified by speech recognition and understanding
10 module 14 and provides an object as a function
thereof. Data rendering module 16 interprets the
objects received from speech recognition and
understanding module 14 in order to retrieve and/or
extract data from database 18 using database
15 interface 606. Database interface 606 includes
information regarding the structure or schema of data
stored 1in database 18. It is worth noting that
database interface 606 may Dbe a general purpose
module that may access data from various different
20 sources, for example from a local computer or a web
server located across a wide area network. To extract
relevant information, data rendering module 16
associates the objects received from speech
recognition and understanding module 14 with tags or
25 identifiers corresponding to stored information in
database 18.
In some 1instances, data stored 1n database 18
already includes various tags or identifiers that
correspond to the type of information or the

30 structure of the information in database 18. In other



15 interface 606. Database interface 606 includes information regarding the structure or schema of data
stored in database 18. It is worth noting that database interface 606 may be a general purpose module
that may access data from various different 20 sources, for example from a local computer or a web
server located across a wide area network. To extract relevant information, data rendering module 16
associates the objects received from speech recognition and understanding module 14 with tags or 25
identifiers corresponding to stored information in databage 18. In some instances, data stored in
database 18 already includes various tags or identifiers that correspond to the type of information or the

30 structure of the inferraation i, datahase d8anetbey rdrinstaness, xt analyzeraormalizer 604 may
be used to generate tags or otherwise identify relevant information within the data. Additional processing

of the data may be pétforfiRdbet5fR reléant 5 Hiornrattiig réfdertd 8 e Yser BOFERAple,

command operator 602 s1ayske vsediopieeess variaikst sombinadions 0fgata gbtained fromy database 18
based on the objects received. Once relevant information has been prr%;?egs[sed 10 a cordin% to the

request by the user,odfata isent { agﬁswé?ag\éne tor 607" %W%%e Or 607 Mmay” déve op a suitable
answer to the input providedhhy dhe user. Aaswer geénetator 60Z thenssendsrdata toxample,

command operator 602 may be used to process various
combinations of data obtained from database 18 based
on the objects received.
Once relevant information has been processed
10 according to the request by the user, data is sent to
answer generator 607. Answer generator 607 may
develop a suitable answer to the input provided by
the wuser. Answer generator 607 then sends data to
audio interface 608 and/or visual interface 610 to be
15 rendered to the user. A text-to-speech module 612
within audio interface 608 can be used to audibly
render the data.
FIG. 9 schematically illustrates a table 650 in
database 18 which may be selectively rendered to a
20 user through queries. Table 650 shows closing stock
prices for wvarious companies in the year 2002 at the
end of the each quarter. Table 650 includes company
names stored in rows 652, columns 654 for each
quarter for the year 2002 and stock prices 656 for
25 the columns and rows. Tags associated with table 650
correspond to the columns and rows. Query objects 660
and navigation objects 662 are defined by language
model 310 to render data in table 650.
In order to selectively render data 1in table

30 650, a user provides a query that includes query



audio interface 608 and/or visual interface 610 to be 15 rendered to the user. A text-to-speech module
612 within audio interface 608 can be used to audibly render the data. FIG. 9 schematically illustrates a
table 650 in database 18 which may be selectively rendered to a 20 user through queries. Table 650
shows closing stock prices for various companies in the year 2002 at the end of the each quarter. Table
650 includes company names stored in rows 652, columns 654 for each quarter for the year 2002 and
stock prices 656 for 25 the columns and rows. Tags assogiated with table 650 correspond to the columns
and rows. Query objects 660 and navigation objects 662 are defined by language model 310 to render

data in table 650. Injisgertosselrmtively derder gata utable, 301659 adiserprovides aguery that includes
guery -25- objects 660 and/or navigation objects 662. The query is interpreted by the recognition and

understanding modtfe 14 bSAENRY Tk relevaritquély i havigaticH ohjetts SFig-6Bieti%re then

associated 5 with tags gomrespondingte theictiumns and tews. Query-objects Gfcan beswsed to render
information from a particular cell in ta%l: 650. For _example, the voice query may be, "What was the

closing stock price SFMIEFSE0HIR the sEtohd 10 GuGrter?” fitthis 358, speeth idetSthdiiy module 14
would provide guerywahjectsadticrosetttapd nqiager 2" thdataaenderng modider$6. Using these

Query objects 660 can be used to render
information from a particular cell in table 650. For
example, the voice query may be, “What was the
closing stock price of Microsoft in the second

10 quarter?” In this case, speech understanding module
14 would ©provide query objects “Microsoft” and
“quarter 2” to data rendering module 16. Using these
objects, data rendering module 16 associates these
objects with tags of database 18 to determine the

15 appropriate cell (shown as the shaded cell in table
650) that is to be rendered. In this case,
“Microsoft” is a query object containing information
pertaining to the object <company name> and “quarter
2" is a query object containing information

20 pertaining to the object <quarter>.

“Microsoft” is associated with the tag
corresponding to the row denoted "“MSFT” and Y“guarter
2” 1is associated with the tag corresponding to the
column denoted ™“Q2”. After associating the objects

25 with appropriate tags, the stock price “54.12” 1is
provided to answer generator 607. An answer can be
generated using the relevant information and rendered
to the wuser using audio interface 608 and/or visual
interface 610. For example, the answer rendered may

30 be, “The closing stock price for Microsoft in the



objects, data rendering module 16 associates these objects with tags of database 18 to determine the 15
appropriate cell (shown as the shaded cell in table 650) that is to be rendered. In this case, "Microsoft" is
a query object containing information pertaining to the object <company name> and "quarter 2"is a
guery object containing information 20 pertaining to the object <quarter>. "Microsoft" is associated with
the tag corresponding to the row denoted "MSFT" and "quarter 2" is associated with the tag
corresponding to the column denoted %2". After assaocjaging the objects 25 with appropriate tags, the
stock price "54.12" is provided to answer generator 607. An answer can be generated using the relevant

information and renderednto theuserdising;addiodnterfacer@Rf-andior visual intesface&h0,&or example,
the answer rendered may 30 be, "The closing stock price for Microsoft in the -26- second quarter was fifty

four dollars and twelv8"E&nts." In this example, the answer generator 607 received the value "54.12" and
uses that value in 5 combination-witk stosediggntext for rendeting the-retrigyed data.In this example, the
stored context is "The closin sto%( price for <cgr%£)ar1;épame> in the <qu:ﬁrter> was <result>", where

e
<quarter> and <restit" fiaVe alsd Been AotiTalizetl. The cotast Ussd Yo rendér 19thE atatetrieved can
be individually associatesh withithe tags oh identifieesifordbedatecasfor rendering the

retrieved data. In this example, the stored context
is “The closing stock price for <company name> in the
<quarter> was <result>”, where <quarter> and <result>
have also been normalized. The context used to render
10 the data retrieved can be individually associated
with the tags or identifiers for the data as
necessary, and/or as a function of the objects. If
visual outputs are provided, the answer generator 607
can provide indications on how to visually show the
15 retrieved data.

Additionally, query objects 660 can include
objects that will render an entire row or entire
column. For example, a user may ask, "“What are the
closing stock prices for Microsoft in all the

20 qguarters of 2002?” In this instance, data rendering
module 16 will render each of the wvalues for
Microsoft stock prices in 2002 to the user.
Navigation objects 662 may be used in order for
a user to navigate through table 650 relative to a
25 position in the table. For example, a user, after
inquiring about the closing stock price for Microsoft
in quarter 2, may ask “What 1s the <closing stock
price for Microsoft in the next quarter?” In this
case, speech recognition and understanding module 14

30 will didentify the objects “Microsoft” and “next



necessary, and/or as a function of the objects. If visual outputs are provided, the answer generator 607
can provide indications on how to visually show the 15 retrieved data. Additionally, query objects 660 can
include objects that will render an entire row or entire column. For example, a user may ask, "What are
the closing stock prices for Microsoft in all the 20 quarters of 2002?" In this instance, data rendering
module 16 will render each of the values for Microsoft stock prices in 2002 to the user. Navigation objects
662 may be used in order for a user to navigate through-table 650 relative to a 25 position in the table.
For example, a user, after inquiring about the closing stock price for Microsoft in quarter 2, may ask
"What is the closinggtieck: #rice foriMisroseft insthesnext quartes?” dn Hhis icased Speech regagnition and
understanding module 14 30 will identify the objects "Microsoft” and "next -27- quarter”. These objects will
be associated with th&%tad 35r thBFowh “MicrsditAithe neXfedilimn 144 for examiple tha column "Q3".
As a result, the datar far thecaextiquareein e (ow Miopasoft wilk bey Srepdered. ardousaspeech
application program interfaces may be used to implement the present invention. One uc(?%i#terface IS
d%%lof): . f'ﬁlféa

for example SAPI, by MicrosBtEEbiporatiBn ot RedhShd Washingtdn ion, the

present invention carchelembddied using
Various speech application program interfaces
may be used to implement the present invention. One
such interface 1is for example SAPI, developed by
Microsoft Corporation of Redmond, Washington. In

10 addition, the present invention can be embodied using

a markup language extension such as speech
application language tags (SALT) . SALT is a
developing standard for enabling access to

information, applications and web services from

15 personal computers, telephones, tablet PCs and

wireless mobile devices, for example. SALT extends

existing markup languages such as HTML, XHTML and

XML. The SALT 1.0 specification may be found online

at http://www.SALTforum.org. It should be noted that

20 SALT can provide semantic information based upon the

user’s 1input, for example from speech server 204,

which such information forms the objects provided to

data rendering module 16. As discussed further below,

use of SALT extensions or similar extensions provides

25 support for event driven user interaction to
selectively render data.

FIGS. 10A-10C provide exemplary XML code using

SALT for rendering the data in table 650 as described

above. As illustrated in FIG. 10A, the code includes

30 a header portion 670, a data portion 672 and an input



a markup language extension such as speech application language tags (SALT). SALT is a developing
standard for enabling access to information, applications and web services from 15 personal computers,
telephones, tablet PCs and wireless mobile devices, for example. SALT extends existing markup
languages such as HTML, XHTML and XML. The SALT 1.0 specification may be found online at
http://www.SALTforum.org. It should be noted that 20 SALT can provide semantic information based upon
the user's input, for example from speech server 204,_which such information forms the objects provided
to data rendering module 16. As discussed further below, use of SALT extensions or similar extensions

provides 25 supportfer-evest driven usendinigeactiop de tselectivetyrender datde £1GSz 20810C provide
exemplary XML code using SALT for rendering the data in table 650 as described above. As illustrated

in FIG. 10A, the codEhEITH8S 30™h hedd®F portith'670* & ddBortidH 672 afi 5 put228%portion 674.

Header portion 670 énchudestvarions tinformation fefdnisializipg and establishing telepwents ehthe web

page or application.é?7 ta portion 672 represents the data of tal%l 650 %gh various 5 ta%s. For example,
e ) a

data portion 672 inclitles TagF&76 I0r-Scorrpany® Which indicatesTa ron’ tad 677 fof *Enamé> and tag

678 for <Q2>, Where snameP@EndesQip 1<Q2>]ete. denoteisocolanas. Althbugh shawn wiiegein data
pONKN]672indUde§§?§iQE&%%g%%&E%bewhich indicates a row, tag 677 for
<name> and tag 678 for <Q2>, where <name> and <Q1>
<Q2>, etc. denotes columns. Although shown wherein
data portion 672 includes the information to Dbe
10 rendered, data portion 672 may include links to other
locations having the information, for example by
using a Uniform Resource Locator (URL). Input portion

674 defines various inputs expected from a user.
FIG. 10B continues the code for rendering data
15 in table 650. In FIG. 10B, various speech
applications tags are denoted with the tag Y“SALT”.
For example, the tags include a “listen” tag 680, a
“grammar” tag 682 and “prompt” tags 684 and 686.
Listen tag 680 1is used for speech input. The listen
20 tag configures a speech recognizer, executes
recognition and handles speech input events. Grammar
tag 682 1s used to specify grammars used 1in
recognition. In this manner, the grammar 682
identifies a language model. In this example, rule
25 portion 688 of the grammar has been defined for
various company names in table 650 and rule portion
690 has been defined for each of the quarters in
table 650. Prompt tags 684 and 686 are used to
specify system output, i.e., the context as described

30 above. The prompt tags may be simple text, speech



10 rendered, data portion 672 may include links to other locations having the information, for example by
using a Uniform Resource Locator (URL) . Input portion 674 defines various inputs expected from a user.
FIG. 10B continues the code for rendering data 15 in table 650. In FIG. 10B, various speech applications
tags are denoted with the tag "SALT". For example, the tags include a "listen" tag 680, a "grammar" tag
682 and "prompt" tags 684 and 686. Listen tag 680 is used for speech input. The listen 20 tag configures
a speech recognizer, executes recognition and handles speech input events. Grammar tag 682 is used
to specify grammars used in recognition. In this manner, the grammar 682 identifies a language model.

In this example, rule-2% parion£88.¢f, the grampias has hees defingd for: yarieus comparysnames in
table 650 and rule portion 690 has been defined for each of the quarters in table 650. Prompt tags 684

and 686 are used to° SpecHRVERM 8l Ut PE T HRE confext &5 HEREribRE B0 Ebov& TFAE pénpt tags may
be simple text, speesbt+R8deutptd matkupovarablesvaldes tlinksrioraudio fitess or eembinations thereof.

Functions and/or scripting methods, can also pe usid to format the reg!%eéyed data, ats discussed below.
Prompt 684 generat 35 5 ahiswet basea heb a é)r“é'reqﬁf%%?lgﬁd acts asZanswet Séne%or 607
illustrated in FIG. 8. Bfrompi 686 &xsks dhe tiser tosaputsa qaetye £tG 2H0C sontinues the €ode from FIG.

10B and generator 607 illustrated in FIG. 8. Prompt 686 asks
the user to input a query.

FIG. 10C continues the code from FIG. 10B and

includes a script 692 for rendering relevant

10 information based on a user’s voice query. The script
692 identifies the relevant cell to be rendered and
calls prompt 684 for rendering based on the objects
identified and association between the objects and
tags corresponding to the data in data portion 672.

15 This example also illustrates eventing support and
embedded script hosting, wherein upon activation of
the recognition and identification of objects, a
function is called or executed in script portion 692
to selectively render data.

20 Data rendering module 16 1is also particularly
useful in creating a dialog between a computer and a
user. A dialog 1s particularly useful in a scenario
where the user wishes to retrieve portions of the
information stored in a database upon request. One

25 such scenario is the rendering of driving directions.
FIG. 11 illustrates a table 700 that includes sample
driving directions. Table 700 1is arranged 1in a
plurality of rows 702 and a plurality of columns 704.
FEach of the rows 702 represents a turn in the driving

30 directions, while each of the columns 704 represent



includes a script 692 for rendering relevant 10 information based on a user's voice query. The script 692
identifies the relevant cell to be rendered and calls prompt 684 for rendering based on the objects
identified and association between the objects and tags corresponding to the data in data portion 672. 15
This example also illustrates eventing support and embedded script hosting, wherein upon activation of
the recognition and identification of objects, a function is called or executed in script portion 692 to
selectively render data. 20 Data rendering module 16 iszalso particularly useful in creating a dialog
between a computer and a user. A dialog is particularly useful in a scenario where the user wishes to

retrieve portions of thgrinfermation stered-ifea databagedipon eguest.:Qra 25 slph scenasio is the
rendering of driving directions. FIG. 11 illustrates a table 700 that includes sample driving directions.

Table 700 is arranged P BIEFARY of FOREAIE NG & pilH&lity BF Roltmid 702, A4 3FthgFows 702

represents a turn inhe grivings3@ directians, while gaeh ©f diexcolumitso 704 teprasent30-iparticular
information about each turn. Additional inforniation, indicated at 706, n&){ also be associated with table

700. The additional fHtS/Ratidl 706 is> Showh &S fotat VAlues for'a fip, Bt maliNclutis Bitfer
information or lthks totother infofmatien.ilon oneremhbodimenty information refated+4e nearbyThusinesses
suchasbanksandgﬁ%@mﬁg%%gégggggg. information related to nearby
businesses such as banks and restaurants is provided.
A plurality of query objects 708 and a plurality of
navigation objects 710 are also associated with table
10 700.

When rendering driving directions to a wuser,
data rendering module 16 may default to render the
first row (turn) of information. Data rendering
module 16 may be programmed to render all or a part

15 of the first turn to the user. For example, given the
information in the first row of directions, answer
generator 607 can audibly render to the user, “Take a
left on Concord Avenue for a distance of 0.5 miles.”
The user may then ask further information about the

20 turn, such as, “What 1is the sign post I should look
for?” Alternatively, the user may ask for a portion
of the turn to be repeated. For example, the user may
ask, “What direction do I turn?” In this case, the
direction object 1is associated with a tag for the

25 present direction, namely “left.” Data rendering
module 16 retrieves the relevant information from
table 700 and renders a suitable answer, such as,

“Take a left” Where “left” was obtained from the

first row and the first column. When the user wishes



A plurality of query objects 708 and a plurality of navigation objects 710 are also associated with table
10 700. When rendering driving directions to a user, data rendering module 16 may default to render the
first row (turn) of information. Data rendering module 16 may be programmed to render all or a part 15 of
the first turn to the user. For example, given the information in the first row of directions, answer
generator 607 can audibly render to the user, "Take a left on Concord Avenue for a distance of 0.5
miles." The user may then ask further information abaui the 20 turn, such as, "What is the sign post |
should look for?" Alternatively, the user may ask for a portion of the turn to be repeated. For example,

the user may ask, "What girectioneda, bien2'Jniihis €ase the rdiesction ebjectis assogiated, with a tag for
the 25 present direction, namely left." Data rendering module 16 retrieves the relevant information from
table 700 and rendeF& &'5ftable Aer: Sudtiss “*Tdke-# Tt Where "left” was obtained from the first

row and the first column. Whemthe user wjshesr31-d0 hear the nexd turnd dhesuserecaleprovige a query,
such as, "What is the nex turrg. " Using navigation objects 710 c?r%éi renderin r%odule 16 can render
u

relevant informationfaf tirfis 5 Tel&five tbF %geﬂ%%%ﬁ%ﬂF# A& LRS usermay'A8K "What is the
street name forzhe mextdurin?: The navigatiamabjeets'hextswill bemssaciatetayiththe user

may ask, “What is the street name for the next turn?”

The navigation object “next” will be associated with

the tag for the next turn (i.e. row) given its

current position in table 700 and the query object

10 street name will be associated with the appropriate
column and the relevant information will be rendered.

At any time, a user may access any portion of

table 700 using an appropriate query, which provides

corresponding objects. Additionally, a user may

15 access the total distance and the approximate travel

time 706 upon an appropriate query that is associated

with the <total> object. Alternatively, a query may

request a new set of driving directions based on a

current location and input from the user. For

20 example, the user may say, “Please take me to the

closest Mexican restaurant.” This input would Dbe

interpreted to generate a new set of driving

directions based on the current location and data

providing an address of the closest Mexican

25 restaurant. Accordingly, the language model

associated with the driving directions may Dbe

expanded to recognize various query, navigation or

commands objects based on this information and if

necessary execute code, for example, scripts that

30 would acquire new data contained in remote databases



the tag for the next turn (i.e. row) given its current position in table 700 and the query object 10 street
name will be associated with the appropriate column and the relevant information will be rendered. At
any time, a user may access any portion of table 700 using an appropriate query, which provides
corresponding objects. Additionally, a user may 15 access the total distance and the approximate travel
time 706 upon an appropriate query that is associated with the <total> object. Alternatively, a query may
request a new set of driving directions based on a currgntlocation and input from the user. For 20
example, the user may say, "Please take me to the closest Mexican restaurant.” This input would be

interpreted to generatgsa new set ofdrivisgadirestions-kased onthe expent lacatiomandidata providing
an address of the closest Mexican 25 restaurant. Accordingly, the Iané;uage model associated with the

driving directions may'Be B¥phfided ®Yre@dgitize A bUsTuery” REvigaibn'ad LomRfints bBjects based

on this information ansllit fecessary exacuie code, foreaxampte; scripts that 3kwoulghiacguire new data
contained in remote dHatabases -32- th(z]ilztg will b??used to a(ft%ess the remote information. The system may

also acquire a new IaHGuUEJE THodaFto” S5RctvE réfitfer tite Rdw 'daltE Sh Bhe EmBadifient Sthe previous
data that was being Téndereddive. takiles> €0@nfrdra, fos example, agagekuppagereswtherdegde, can be
saved with the Curregégoggonsggfteeg Sv?itpﬁt the current position noted so that
upon completion of rendering the new information, the
system can return Dback to rendering the previous
information (i.e. table 700) from its current
10 position.

Data rendering module 16 can also be used to
perform specific commands. FIG. 12 schematically
illustrates data as tables 750 and 752, which include
sales data for products in the years 2001 and 2002,

15 respectively. In addition to qguerying individual
cells and navigating through the table as described
above, a user may request information using commands
that process the data in tables 750 and 752 in order
to render the described information. Query objects

20 760, navigation objects 762 and command objects 764
are all used when rendering data from table 750 and
752. Using command objects 764, a user can
selectively render relevant information based on the
information in tables 750 and 752 and execute a

25 command based on that information.

For example, when using the <compare> object, a
user may request, “Please give me the sales data for
part 1001 in quarter one of 2001 and qgquarter one of
2002.” Upon this query, data rendering module 16 will

30 selectively render the values “53048.26" and



upon completion of rendering the new information, the system can return back to rendering the previous
information (i.e. table 700) from its current 10 position. Data rendering module 16 can also be used to
perform specific commands. FIG. 12 schematically illustrates data as tables 750 and 752, which include
sales data for products in the years 2001 and 2002, 15 respectively. In addition to querying individual
cells and navigating through the table as described above, a user may request information using
commands that process the data in tables 750 and 752imn-order to render the described information.
Query objects 20 760, navigation objects 762 and command objects 764 are all used when rendering

data from table 750 afnd1 252.04sing command.abjectst/ 64aaisebgan seleativety rendeisiglevant
information based on the information in tables 750 and 752 and execute a 25 command based on that

information. For exampl8 WHER bisingtfie “eoHparéS BhjREt, A G8erMa§ réquedt, *piéasa give me the
sales data for part FiQlkin geaster oneof 208b ané guartercaiesefi 2002 .5 Jpoendhis gueryadata
rendering module 16 wijll 30 selectjvely render the values "$3048.26" and -33- "$4125.06" with or without
additional context. IW%#\ gﬁb%}ﬂ#ﬁgriyth%e\?aciﬁé§§an be displayed in a side-by- side relationship for
easy comparisén by the usesasawell apandibby remtlered: S51Gommand=operatos 602 susivg command
objects 764, may also calculate data based upon a request from the
user. For example, a user may ask, "“Please add the
sales for part 1001 in quarter one of year 2002 and
quarter two of vyear 2002.” This command uses the
10 <add> object, which was also identified from the
user’s dinput. In this case, database interface 606
will extract the values of information for part 1001
in the relevant quarters of year 2002 and send the
relevant data to command operator 602. Command
15 operator 602 then adds each of the wvalues together
and sends the results to answer generator 607, which
renders the data wusing audio interface 608 and/or
visual interface 610. The command operator 602 may
also add more than two values, for example an entire
20 row of information. Other commands may also be used
depending on the particular application. For example,
<subtract> and <percent> may render values based on
two or more data values.
Data rendering module 16 may also selectively
25 render unstructured data, for example a paragraph of
text, which in database 18 could have originated as
an audible file, or handwriting input with suitable
conversion. FIG. 13 illustrates a paragraph 800 of

text relating to a stock market summary. Query

30 objects 802 and navigation objects 804 are defined to



may also calculate data based upon a request from the user. For example, a user may ask, "Please add
the sales for part 1001 in quarter one of year 2002 and quarter two of year 2002." This command uses
the 10 <add> object, which was also identified from the user's input. In this case, database interface 606
will extract the values of information for part 1001 in the relevant quarters of year 2002 and send the
relevant data to command operator 602. Command 15 operator 602 then adds each of the values
together and sends the results to answer generator 603 4which renders the data using audio interface
608 and/or visual interface 610. The command operator 602 may also add more than two values, for

example an entire 204owaf iRformationQther gammandsmayalso beused dgpranding ondhe particular
application. For example, <subtract> and <percent> may render values based on two or more data
values. Data renderingFihbdule 26 may &S5 Seledifel§ 25 rérdet Uhsthidialel dREE fé&imple a
paragraph of text, vguich in dajabases18 coudgshavewariginated-as arvauddible ile, archangdwriting input
with suitable conversiaon. FIG. 13 illustrates a paragraph 800 _of text relating to a stock market summary.
Query 30 objects 807 &t Ravigafion"otjddes 8%3%%@ Jg‘%ﬁﬁe&%t V34 Selsttivel§ PERGer SEtagraph 800
based upon voige inpuitfrom @ruser i te sglectivelyagendegarageapha 860, variousitags tmust correspond
torebvanthﬁoHﬂ&@g&g@@@gﬁﬂ%@?@?éﬁglh%%negg%gggggﬁ, 800 and generate
various tags based on the relevant portions. For
example, the normalizer/analyzer 604 may identify
sentences (analogous to rows 1in the table explained
10 above), numbers, company names, etc. Processing can
include ascertaining semantic information for
portions of the data.
Once paragraph 800 has been preprocessed to
identify relevant tags, paragraph 800 may be
15 rendered. Initially, data rendering module 16 begins
to render the first sentence of text. Upon silence by
the user or recognizing a “next” navigation object,
data rendering module will begin to render the next
sentence.
20 A user may also request to have certain portions
of paragraph 800 rendered. For example, the user may
request that the last stock index be repeated, using
a query such as, “wWhat was the 1last stock index?”
When a <stock index> object is identified by speech
25 recognition and understanding module 14, data
rendering module 16 will associate this object with a
tag 1in paragraph 800. For example, after the first
sentence of paragraph 800 has been rendered, the data

rendering module 16 will associate the stock index

30 object with a tag corresponding to “Standard and



5 text normalizer/analyzer 604 is used to identify relevant portions of paragraph 800 and generate
various tags based on the relevant portions. For example, the normalizer/analyzer 604 may identify
sentences (analogous to rows in the table explained 10 above), numbers, company names, etc.
Processing can include ascertaining semantic information for portions of the data. Once paragraph 800
has been preprocessed to identify relevant tags, paragraph 800 may be 15 rendered. Initially, data
rendering module 16 begins to render the first sentencesaf-text. Upon silence by the user or recognizing a
"next" navigation object, data rendering module will begin to render the next sentence. 20 A user may

also request to haveregytain portions of paragraph 8Qfranderedn Fekexampte,the userspay request
that the last stock index be repeated, using a query such as, "What was the last stock index?" When a

<stock index> object idBREY By sHedlRP5 reoghitiorr it tifderdtan@ingctfuid $4CGata rendering
module 16 will assogiatg dhis iokbjectwithta dagsispasagrapt §00s Eorexataple dafters thesfirstnsentence of
paragraph 800 has been rendered, the data r%nderin module 16 will associate the stock index 30 object
with a tag corresponding to "Stantard & '-35 Eoo?i%f{/e hahdrES <4 Irt?(?ex'u.nl% SEREF rendering a

segment of infosmatiore(i. e.can sentence) oa partiontofdhepsaegmenionay-he rendered based o
using a suitable query that provides corresponding
objects to access the desired information. This
technique of processing unstructured data and then
allowing a user to provide queries, navigation and

10 commands can be easily extended to render a complete
newspaper, magazine or other sources of information.
Such a technique can be supplemented with a defined
hierarchical structure (e.g. sports section, business
section, metro section, etc. of a newspaper) for

15 rendering the information. Nevertheless, the
technique includes ascertaining objects provided by
the wuser and using those objects to selectively
render information.

FIGS. 14A-14D illustrate exemplary XML code with

20 SALT for rendering paragraph 800. Referring to FIG.
147, a header portion 810 and data portion 812 are
illustrated. Header portion 810 includes data to
initialize the document. Data portion 812 illustrates
paragraph 800 after the paragraph has been analyzed

25 and normalized by text normalizer/analyzer 604. As
illustrated, various tags such as <sentence>, <entity
name = “stock index”> and <entity name = “number”>
have been associated with portions of paragraph 800.

The code continues in FIG. 14B where various

30 speech application language tags are illustrated. For



voice input from the user. It should be understood 5 that any portion of the paragraph can be retrieved
using a suitable query that provides corresponding objects to access the desired information. This
technique of processing unstructured data and then allowing a user to provide queries, navigation and 10
commands can be easily extended to render a complete newspaper, magazine or other sources of
information. Such a technique can be supplemented with a defined hierarchical structure (e.g. sports
section, business section, metro section, etc. of a newspaper) for 15 rendering the information.
Nevertheless, the technique includes ascertaining objects provided by the user and using those objects

to selectively rendeginfegmatjon. HI6S. d44c140 Hlustratesexemplary XML cedgywith120 SALT for
rendering paragraph 800. Referring to FIG. 14A, a header portion 810 and data portion 812 are
illustrated. Header poriigR*810 intiidEd Ba@8 iRGaNE-thEHseutiéht. Bath purtion 872 fitRtrates

paragraph 800 afterthg panagrapii kas:beer analyzeds2>and newnalizedAyrtextrormatizerianalyzer
604. As Illustrated, variougota S such as <sentence> <entit%/ name = "stock index"> and <entity name =

"number”> have betR asstdiatad Wit Boftions ofqﬁgr}é'bpap %00 YHecodle Eonfifues W EIG. 14B where
various 30 speech application tanguage tagsi aresllusteated.Heor :36gexarapleptirelcoderineludes a listen
tag 814, a grammaritﬁagJ?hlgssangapsfgm%tet?g%g%S r?ggngza?‘tlf!JS}lenrules 820 and query
rules 822.
FIG. 14C illustrates continuation of the code in
FIG. 14B. A script tag 826 identifies the beginning
10 of a script portion of the code. The script portion
includes various functions for operating data
rendering module 16. An execute command function 828
recognizes navigation or query commands and calls the
necessary functions based upon the objects
15 recognized. An initialize function 830 begins to play
paragraph 800 from the beginning. A move Dback
function 832 and move next function 834 are provided
to move back one sentence and move next one sentence,
respectively. In FIG. 14D, extract item function 836
20 extracts the relevant information from paragraph 800
based on a user’s voice input. Display 836 displays
paragraph 800 on a screen, for example.
As indicated above, data rendering module 16 may
also be used for rendering other forms of
25 unstructured text. For example, FIG. 15 illustrates a
voicemail message 840. Objects 842 are used to render
portions of the message. In order to render portions
of the voicemail message 840, database interface 606
(FIG. 8) includes a speech recognizer to convert the

30 voicemail message 840 to text. After the message has



tag 814 initializes the speech recognizer and begins to identify objects within the user's voice input. 5
Grammar tag 816 initializes the language model, which in this case defines navigation rules 820 and
qguery rules 822. FIG. 14C illustrates continuation of the code in FIG. 14B. A script tag 826 identifies the
beginning 10 of a script portion of the code. The script portion includes various functions for operating
data rendering module 16. An execute command function 828 recognizes navigation or query
commands and calls the necessary functions based upgonthe objects 15 recognized. An initialize function
830 begins to play paragraph 800 from the beginning. A move back function 832 and move next function

834 are provided tojueve back,ene santeacerand move Rextonersentence; srespegtivelys b FIG. 14D,
extract item function 836 20 extracts the relevant information from paragraph 800 based on a user's

voice input. Display 836 dispidys patagrapfiB8007oh a SGEEN 0k exdiipie A8 ndicated dbbve, data
rendering module 1&#iaye@dsolbe used derrpaderingmiher forms=efp2% pnstructused texteker example,

FIG. 15 illustrates a_voic%rgtail me§s%%§1840. Obj 8ts 8£I1n2 are ysed to render portion%of Fhe message. In

order to render portions " 6f thé Voics P’r?\%gsage 840" GatabaSE Ihtdrface 806 HETE 8y incfudes a

speech recognizer tewonwert the 3@ Meicemaiagessage /B840 toutekk Aftes thehmessagedhas<37- been

Conve”edtOteXLte%&?&ﬁﬂﬁ“2e”%%%%?er69%e generated based on this
identification similar to that described above for
paragraph 800. After the voicemail message or a
portion of the voicemail message has been rendered, a

10 user may request relevant portions to be repeated.
For example, in the voicemail message of FIG. 15, a
user may request that the phone number or the subject
of the message be repeated. Using objects 842, data
rendering module 16 associates the objects with tags

15 corresponding to data 1in voicemail message 840. The
data requested is then rendered.

In a further embodiment, a plurality of
voicemail messages can be processed to provide
selective access to each message using navigation

20 objects. Command objects could be used to indicate
return calls, etc. using information in the message
(i.e. phone numbers) or by accessing other
information such as a list of ©persons having
telephone numbers. As another example, with regard to

25 the driving directions example in FIG. 11,
information pertaining to nearby businesses can also
be accessed from remote information stores and/or
remote applications.

Although the present invention has been

30 described with reference to particular embodiments,



is used to identify relevant portions of the voicemail message. For example, the text normalizer/analyzer
604 may identify a person, a 5 subject of the message and/or numbers such as a phone number. Tags
are generated based on this identification similar to that described above for paragraph 800. After the
voicemail message or a portion of the voicemail message has been rendered, a 10 user may request
relevant portions to be repeated. For example, in the voicemail message of FIG. 15, a user may request
that the phone number or the subject of the message beggrepeated. Using objects 842, data rendering
module 16 associates the objects with tags 15 corresponding to data in voicemail message 840. The

data requested is thgp readeredslnia frther embogdiments apluralityof veiceygail messages can be
processed to provide selective access to each message using navigation 20 obiects.,Command objects

could be used to indi&&8 Ietur@ils, 8. udingSnforMatidf TtheMess&e Fite. phbhng ¥ithbers) or by
accessing other inferpationisichrasa lishef pgrsens havingstelephane mimbersy Astansther example,
with regard to 25 the driving directions example in FIG. 11, information pertaining to nearby businesses
can also be accessed from remote information stores and/or remote applications. Although the present
invention has been 30 described with reference to particular embodiments, -38-



workers skilled in the art will recognize that changes may be made in form and detail without departing
from the spirit and scope of the invention. -39- WHAT IS CLAIMED IS: 1. A method of rendering
information to a user based on a query, comprising: identifying a first object and a second object from
the query; associating the first object and the second object with tags corresponding to a portion of
stored information to be rendered; and selectively rendering the portion of stored information. 2. The
method of claim 1 wherein at least one of the first objectcand the second object is a query object
containing information pertaining to a tag corresponding to stored information. 3. The method of claim 1
wherein at least oneyof ther first ghjeetand the second object is a navigation object containing
information to navigate within the stored information. 4, The method of claim 1 wherein at least one of
the first object and the second obfeclEd ¥dniHanBhREL Contairy Tforridtioh forpelftihing a
selected command pa $heistered information: Smphe Mmeikod of claim 1 wherein identifying includes using

a language model to identify the first object and th nd object.
guag del to fy {%entﬁfy?ng gseggrgt Jé%ject and a second

object from the query;

associating the first object and the second
object with tags corresponding to a
portion of stored information to be
rendered; and

selectively rendering the portion of stored

information.

2. The method of claim 1 wherein at least one
of the first object and the second object is a query
object containing information pertaining to a tag

corresponding to stored information.

3. The method of claim 1 wherein at least one
of the first object and the second object 1is a
navigation object containing information to navigate

within the stored information.

4. The method of claim 1 wherein at least one
of the first object and the second object 1is a
command object containing information for performing

a selected command on the stored information.

5. The method of claim 1 wherein identifying
includes using a language model to identify the first

object and the second object.



-40- 6. The method of claim 5 wherein identifying further includes using a style control to recognize
alternative phrases for the first object and the second object. 7. The method of claim 1 wherein the stored
information is arranged in a multi-dimensional structure and wherein at least one of the first object and
the second object correspond to at least one dimension in the multi-dimensional structure. 8. The method
of claim 7 wherein the multi- dimensional structure is a table including a plurality of rows and a plurality of
columns and wherein the first object includes informatiap pertaining to a particular row and the second
object includes information pertaining to a particular column. 9. The method of claim 1 wherein
selectively rendering the portion of stored information is based on at least one of the first object and the
second object. 10. The method of claim 9 wherein selectively rendering the portion of stored information

includes rendering fhe portion of SttedRtdHittisH in ‘ComBination WithS BtoredTontext Baed on the

first object and the secandeebjecictlddse methed of clavnlewheseindbe query is @pgutierance of

speech. 12. The meg‘iod of claim 1 wherein the qL%%q the

ternative phrases first object and the

second object.

7. The method of claim 1 wherein the stored
information is arranged in a multi-dimensional
structure and wherein at least one of the first
object and the second object correspond to at least

one dimension in the multi-dimensional structure.

8. The method of c¢laim 7 wherein the multi-
dimensional structure is a table including a
plurality of rows and a plurality of columns and
wherein the first object includes information
pertaining to a particular row and the second object
includes information pertaining to a particular

column.

9. The method of claim 1 wherein selectively
rendering the portion of stored information is based
on at least one of the first object and the second

object.

10. The method of claim 9 wherein selectively
rendering the portion of stored information includes
rendering the ©portion of stored information in
combination with a stored context based on the first

object and the second object.



includes handwriting input. 13. The method of claim 1 wherein selectively rendering the portion of stored
information includes executing a script to render the portion. 14. A method of rendering information to a
user based on a voice query, comprising: rendering a segment of information to a user, the segment
including tags corresponding to portions of the segment; identifying at least one object from the query;
associating the at least one object with a tag corresponding to portions of the segment; and rendering
the portion of the segment corresponding to the tag. 15, 1The method of claim 14 and further comprising
analyzing the segment to identify tags of relevant information within the segment. -42- 16. The method of
claim 15 wherein the segment of information is speech data. 17. The method of claim 14 wherein the
segment of information is a sentence and the tags correspond to data within the sentence, 18. The

method of claim 14 wherein the ségffeR bf iformation %518 row 4R& B tags 26rr8550nd tHScolumns
within the row. 19. The methothefclaiprl4 pherein at least one

12. The method of c¢claim 1 wherein the query

includes handwriting input.

13. The method of claim 1 wherein selectively
rendering the portion of stored information includes

executing a script to render the portion.

14. A method of rendering information to a user
based on a voice query, comprising:
rendering a segment of information to a
user, the segment including tags
corresponding to portions of the
segment;
identifying at least one object from the
query;
associating the at least one object with a
tag corresponding to portions of the
segment; and
rendering the portion of the segment

corresponding to the tag.

15. The method of claim 14 and further
comprising analyzing the segment to identify tags of

relevant information within the segment.



tag corresponds to a proper name. 20. The method of claim 14 wherein at least one tag corresponds to a
number. 21. The method of claim 20 wherein the at least one tag corresponds to a phone number. 22.
The method of claim 14 wherein at least one tag corresponds to a portion of driving directions. 23. The
method of claim 14 wherein selectively rendering the portion of stored information is based on at least
one of the first object and the second object. 24. The method of claim 14 wherein selectively rendering
the portion of stored information includes -43- rendering;the portion of stored information in combination
with a stored context based on the first object and the second object. 25. The method of claim 14

wherein the query is| @n utteranceratsprechod6. dhedmethad of claima 24 wherein tha-guenytincludes
handwriting input. 27. The method of claim 14 wherein selectively rendering the portion includes

executing a script. 287 ATEHIPSHStBvitig RS atdRt8 a user, comprising: processing text to provide
identifiers that correspond to portions of information within the text; identifying an object within a user
input,  the object perltgl.nmg toan ITCLeentlfrlneerthod of claim 14 wherein the segment

of information is a sentence and the tags correspond

to data within the sentence.

18. The method of claim 14 wherein the segment
of information is a row and the tags correspond to

columns within the row.

19. The method of claim 14 wherein at least one

tag corresponds to a proper name.

20. The method of claim 14 wherein at least one

tag corresponds to a number.

21. The method of c¢laim 20 wherein the at

least one tag corresponds to a phone number.

22. The method of claim 14 wherein at least one

tag corresponds to a portion of driving directions.

23. The method of claim 14 wherein selectively
rendering the portion of stored information is based
on at least one of the first object and the second

object.

24 . The method of claim 14 wherein selectively

rendering the portion of stored information includes



of information; and selectively rendering a portion of the information within the text based on the object
and the identifier. 29. A method for providing information to a user, comprising: identifying a first object, a
second object and a command object from a user input; -44- associating the first object and the second
object with tags corresponding to a first portion of stored information and a second portion of stored
information; and performing an operation with the first portion and the second portion based on the
command object to render information. 30. A computersgreadable media including instructions readable
by a computing device which, when implemented, cause the computing device to handle information by

performing steps copiising: establishing g dangusge naadel toridentify ai first ohjeet and asecond object
from a user input; processing tags to associate the first object and the second ob%'lect vai,th a portion of
e

stored information; &7 SRVl réftieling theWorGion 6P&bRsEF Pased on t irst

object and the second object.

25. The method of claim 14 wherein the query is

an utterance of speech.

26. The method of claim 14 wherein the query

includes handwriting input.

27. The method of claim 14 wherein selectively

rendering the portion includes executing a script.

28. A method of providing information to a
user, comprising:
processing text to provide identifiers that
correspond to portions of information
within the text;
identifying an object within a user input,
the object pertaining to an identifier
of information; and
selectively rendering a portion of the
information within the text based on

the object and the identifier.

29. A method for providing information to a
user, comprising:

identifying a first object, a second

object and a command object from a

user input;



information. 31. The computer readable media of claim 30 wherein the steps are embodied as a markup
language. 32. The computer readable media of claim 30 and further comprising a data structure
containing the tags and the stored information. -45- 33. A computer readable media including
instructions readable by a computing device which, when implemented, cause the computing device to
handle information by performing steps comprising: processing text to provide identifiers of portions of
information within the text; establishing a language mogdel to identify objects corresponding to the
portions; processing tags to associate the objects with the portions; and selectively rendering the

portions of stored information. 34, Jhecompuigr readablerpedigof slaim 333 wheeein the steps are
embodied as a markup language. 35. The computer readable media of claim 33 and further comprlsmg

a data structure containing the tags andtReéStdredihfdtmation® corresponding  to
first portion of stored information

and a second portion of stored
information; and

performing an operation with the first
portion and the second portion based
on the command object to render

information.

30. A computer readable media including
instructions readable by a computing device which,
when 1implemented, cause the computing device to
handle information by performing steps comprising:
establishing a language model to identify a
first object and a second object from
a user input;
processing tags to associate the first
object and the second object with a
portion of stored information; and
selectively rendering the portion of stored

information.

31. The computer readable media of claim 30

wherein the steps are embodied as a markup language.

32. The computer readable media of claim 30 and
further comprising a data structure containing the

tags and the stored information.



_45_

33. A computer readable media including
instructions readable by a computing device which,
when 1implemented, cause the computing device to
handle information by performing steps comprising:
processing text to provide identifiers of
portions of information within the
text;
establishing a language model to identify
objects corresponding to the portions;
processing tags to associate the objects
with the portions; and
selectively rendering the portions of

stored information.

34. The computer readable media of claim 33

wherein the steps are embodied as a markup language.

35. The computer readable media of claim 33 and
further comprising a data structure containing the

tags and the stored information.





