-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 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 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 through a specific set of interfaces. Advances in computer/user

interfaces have allom Ntfmw@p cmﬁzr B8¥H Qj%m Negpportals such
as through the use of Voice XML (VO'%GA(E&EEB -up ari%p‘ﬂgﬂ e been advanced to allow

internet content to be accessed using cument server (for example, a
web server) processes requests fmmsachentlthwghlaaklmcee)lm;e mtem@eteac'ﬁmswebéwdver can

produce Voice XMerorggg}eméarbdfre%? m%llgﬁe p{gcegsego%mge é/mg ML mtcm‘ggeter and

rendered audibly to the user. Using specified voice commands through voice recognltlon the user can
navigate the wéb arneHlisteruoadaty audibieenderelsent  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 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 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 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 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. SUMMARY OF THETRVENTION FREPRISent MUENtA providesHn imigtoved fritérface for

rendering data to a usgydaased orevaiee inpdpbrere aspectolthe presedtinvention:a method of
rendering information to a usar includes identifyinF%[a first object and a secondg%t?gect from_an utterance of

speech. The first obféet BhdtHE setond'Shibct afe aSSSciated with tag8 Hat E8rtéSpond td'Stored

information. The stosggblications 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 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



information is selectively rendered based on the 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 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. In another aspect of the
present invention, a method is provided that includes remdering a segment of information to a user. The
segment includes tags that correspond to portions of the segment. The method further includes

identifying at least oagrahjacidiom anutterance pfispeech and @ssogiatingdbe pbjestwith the tag

corresponding to portions of the segment. The portion of the segment corresponding to the tag is then

rendered. In a_furthBREiEdUINENt, iROrG& 10 rendl Poftfons SRRy meRP HekEnormafizer/analyzer

can be used to identify eelevans pertions:witbinithe segraent. Asra rastltt thenpresenthinvestien provides

a suitable way to present multi-dimensional data and J;%%Z{é)ortions of stored information in a database.
r

Users are presented #ith 2-Miofe nattFal fiterface for o data badéd 61 vaicd fithut For example,

a user may quéry individbaleceis i adakle or credtety 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 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.



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 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 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. FIG. 8 is 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 used for rendering the table i FiG. $&r Ad1is @diagram of atahlenafriving directions and
objects for rendering data within the table. FIG. 12 is a diagram of a table of sales data and objects for

rendering data within the tabig. FIE. 18 i€a Barsgraph 8P X aRd oBjedifor RERGERTG BB within the
paragraph of text. FK58+&4A-14D contain exemplary code used for

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.



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 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. 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 undgtstanding moguledli4-tagognizes the seeechdising;a speechyggognizer and
identifies objects such as key words or key phrases that pertain to information the user wishes the
system 10 to render: The THietts &€ (Eetby' Gath18nd s RibttI E6 §17 8ftter to extract data from a
database 18. Once the mefgvant infomration: pas been identified TR databaseMBousing thesobjects,

relevant information can be rendered, to the user. The, output of data rendering module 16 may be in
different forms, including an-sudid aﬁﬁ/o?vilgig%%tgd‘?@%gh fhie Bto&d d@sdription of feridering data
based on a voice queyyttmay be useful teddseribey genearallylcosaputing dexicessthatmgamtfunction in

system 10 desciveg shoye. A% 2Ppiggiatpslby fhosg sklled i, fe 2, he gompppents of system 10

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



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, 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. 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 is

illustrated in FIG. 2. Jhermobile device- 3@dneludgs a hausing,aAand has,an tiger interfacg-including a
display 34, which uses a contact sensitive display screen in conjunction with a stylus 33. The stylus 33 is

used to press or cortaBhiedispiay B2 aP BRSigRatet coordinates to select a field, to selectively move a

starting position of a cursor©f e ratherwise proyvidemommandinfosmatipn sugh asthroogh gestures or
handwriting. Alternativ%g{%or iﬁ addition, one or more huttons 35 can be included on th(; device 30 for

navigation. In additiBly "oth&r iRpUtmechahidmS Such adtotatdbt8 AT rolferd bF the ke tan also be
provided. However, ittghould behaotedkbat the ihventon istret istended tatbedimited bytthese forms of
input mechanisms. Ié%%igg}[?prfaetggotf%%%fgrn{gfe present invention 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.



input can include a visual input such as through 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 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 downloaded or entered by the user into 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 providesyolatile rstoragefor ingiructians, thatkare execuied by CRU 56rand storage for
temporary data, such_as register values. Default values for configuration options and other variables are
stored in a read only MeMérARSM) BE. RONCSS BAf his6 PR {o stare The bperding &ystem
software for the devigsithat candkols: thedmmsicAunationality of the-mabilefeviee30 arelgthern operating
system kernel functipns (e'ﬁg" the loading of _software compor}r?ngfs into RAM 54). RA 84 algo serves as
a storage for the cod8%h Th& Mranner SnalSdouE s the filidtion of A'Hard Hve on” & P thats used to
store applicatiob pragrapisedt should hexieted fat atihotightnonevalatie inemarnytis cuseddasstoring the
COdeJta“e”EuwewéggE?%ted 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 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.



stored in volatile memory that is not used for 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 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. Mobile device 30 includes a microphong 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 rin1responseda augdiblesinfopnationsinstructions eeeemmands from a user of
device 30, microphone 29 provides speech signals, which are digitized by A/D converter 37. The speech
recognition progrant&&n PRI nSfidiFatdni andsr fe%tu‘?’ér&ﬁ?aﬁioﬁﬁﬁ%ﬁ%ﬁé‘é%ﬁhééigitized
speech signals to ohtair-intermediate spaectorecognition resultsd4sivg awirelesstiansaeivens52 or
communication interface 6%,?gs§e h data can be transmitted to a remotﬁ recg%ni ion server 204

discussed below and st in%t eCafthiteSfurd 5t B 6. Récoghition TE3uits e thehreturned to
mobile device 30 fordrendeting (&.govisual cang/or audiljle) sherear sandepventuahitansmissien to a web
server 202 (FIG. 6)’%,\%%%‘eina§he %va?:esgrve%%g%gg , 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



mobile device 30 operate in a client/server relationship. Similar processing can be used for other 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 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 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 ingluglesia display: 82 andwvai keypad 84-Geneiadystheleek diagraa of (FIG. 3 applies
to the phone of FIG. 4, although additional circuitry necessary to perform other functions may be

required. For instance, %€ trahB8EeivaP FiecessaR & operate as BpAoné Will bBREGuiréd for ‘e

embodiment of FIG.t3:diosmeveresuch eicuitphis notpedinent 1o the psesentinventian. Infaddition to the
portable or mobile computing. devices g}escribed ab%ve, it should alsq be understood that the present
“r%rﬁgfbus t

invention can be uséd With R&FEOmMpUting devices ek 58k gehral deskiop “Computer. For

instance, the presentanvention wilb allow aaset withdimitéd physicalabiliies to inpdy @r entes text into a

compu&woroﬂmrcgg¥ygggQﬁﬂgg 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 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



when other conventional input devices, such as a full alpha-numeric keyboard, are too difficult to operate.
The invention is also operational with numerous 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 telephones (without any screen) personal computers, server computers, hand-held or laptop
devices, tablet computers, multiprocessor systems, migrgprocessor-based systems, set top boxes,
programmable consumer electronics, network PCs, minicomputers, mainframe computers, distributed

computing environmgpis that, include anyef the ahove systemsar-deviess, angithe like. The following is

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

again only one exar?"{ﬁlglof 250 BbIe CORBGtMY enGi¥SHREfr an® S GREREIto SUGYESt any

limitation as to the seepe 0fuseor ofunctionalityrof thesventionaNeithewshoulc the i eemputer 120 be

interpreted as havinggan dependency.or requirement relatingé%olajgg one or combination if components
a

illustrated therein. ThBAVENtidh may B describ&d in HHE geh Rt Of coftputer-éxeddtable
instructions, sush as ¢aregramérodulestheing exacuted byseeompoiers Generalyynmpragears modules

nclude routines, server computers, 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



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
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 performed by the programs and
modules are described below and with the aid of figures; Those skilled in the art can implement the
description and figures as processor executable instructions, which can be written on any form of a

computer readable medium; Withireferenceyto RG.&wemponentsakcomputerr £20 mayinglude, but are
not limited to, a processing, unit 140, a system memory 150, and a system bus 141 that couples various

system componentsihElttingthe sy SIeRPMEMETy 16 The prIdBESihg urt 40° The JR_BH Bus 141 may
be any of several types;of bus stietires includipg ehmemery bussedmeraarycontealien e oeripheral bus,
and a local bus usin ag%/jasof a vage% of bui aégchitectures. By way of example, and not limitation, such

d it

architectures includé ey StaRdard Alchitsctlre (SAPEYs, Univadsl Seral Bus: (USB) Micro
Channel Architéctured MCA)aus, Ephariced dSA(ELBA) bus) VideaHleetronics SiandartlseAssociation
(VESA) local bus, and Peripheral Compopgnt Intecconpedt (ECIL0US qigo known as, oy 1,
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



Mezzanine bus. 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 both
volatile and nonvolatile media, removable and non 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 implemented in any method or technology for storage of information such as computer readable
instructions, data structures, program modules or other data. Computer storage media includes, but is

not limited to, RAM, R@M; EERROM dlagbunemory o @heranemay technalegy, CBrip@Ms digital
versatile disks (DVD) or other optical disk storage, magnetic cassettes, magnetic tape, magnetic disk
storage or other magiBtt stdrage Gevices orraﬁ[y{b‘f‘her FEYiunT WATER taA b tsed 6 Sidte the desired
information and whichrgantee aceessegyy camputer 12(0: Ceramurnication mediactypicallyembodies
computer readable instruc;igens, data structures, program modules or other data in a mogulated data
signal such as a calti8H{¥avi dr'Sther trafi&yoit hechanféitand W&J&eeéngﬁﬁ%%rmaﬁ%% délivery media.
The term "modulatedngatansignaldmeansaa signal thatchas one carrmore-ofiits ©harastesistios set or

han in h a manner n information in the signal. B
changed in such a manner as fo encade information in the signal. By . .

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.



way of example, and not limitation, communication 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 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 andfeepregraramodulesthatiase immediately aceagsile 0 ard/or geesently being
operated on by processing unit 140. By way of example, and not limitation, FIG. 5 illustrates operating

system 154, applic&tfioh frogtams™Es, othefprogfamindaiits 562 "SHP prodtam @4 157 The
computer 120 may alsadcludeueihels semevable fiop- remeovable olafilelronvaladlecomuter storage

media. By way of example only, FIG. 5 iIIustgat hard disk drive 161 that reads from or writes to
non-removable, nonvofatife’ mﬁ%ﬂ@ﬁé’ media, a ﬁ%gneticp’dig?aﬁ\?e 1P et PEEE o S iftes to a
removable, nortvolatile3magnetie )Jdisk d72; and ang optical disksdriverbdb-that reads fromneriwrites to a
removame,nonvmaggcmgggég e%76%%$c%%%é¥%n 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

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



ROM or other optical media. Other removable/non 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 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 a removable memory interface, such as
interface 170. The drives and their associated computer storage media discussed above and illustrated

in FIG. 5, provide stojage 9f compuien eeadabledpstictions, sdata suctures; pregrasn grodules and
other data for the computer 120. In_FIG. 5, for example, hard disk drive 161 is illustrated as storing
operating system 182 apiSiieati6h proglame65L Bitfer HiGGrartodaits 1166 aiSrod i data 167.
Note that these compenenis seanteitherbe thesame as| gndifferant diom eperating system-154,

application program 5, other program. modules 156, and program data 157. Operating system 164,
application programi 1 5?5t%ng'%b?§mlrﬁ0(ﬁﬂ8§ef6tbe,§na %ro gmsdésﬁﬁ%71%\?§ gi@é% dﬁérent

numbers here 1o illustradenthatpata minionum i they afe cdifferanticopiesi Atusef aay enter commands

and information into the C%(ngtglr:%%géhrgg%h %g}?e\gg%%gl{% 88 acomputer 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



keyboard 182, a microphone 183, and a pointing device 181, such as a mouse, trackball or touch pad.
Other 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 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 bhygs 141 via an interface, such as a video
interface 185. In addition to the monitor, computers may also include other peripheral output devices

such as speakers 18¢ and prnter 186, which may-he cohnected throughhanoutput peasiphgral interface
188. The computer 120 mzﬁéolé)erate in a networked environment using logical connections to one or

more remote compltets, hs a rémdt@Ropltet 194.FheOfifidte E8RputRF 164 iy Me a personal

computer, a hand-hgid device,sa serer, cotoutert adetworkiRC sg peer devise 101 vtherscommmon network
node, and typically includes many or al| of the elements describ%d aboi gelative toéﬁe computer 120.
etwor %LAN

The logical connectidhsdegictet if BIS. §-fhcfude s 98catarés J}iofahd aWide area
network (WAN} 193; dut tiay alsorinelode othermetworks. Such netiorskingrenviraamernts are
commonplace in offices.; enterprise wide computer networks,intranets and e . 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



Internet. When used in a LAN networking environment, the computer 120 is connected to the LAN 191
through a 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 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 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 communications link between the

computers may be USEGFE B illustralds arthitd @ 306 for weh” bas8l Fedognitih st data

rendering, which is ereliexemplagpenviecanmeat fof tke: presentinventemyoerearally 2infornation stored in
a web server 202 can be,access%j thro?h a clierg 100 such as mobil% device 30 or computer 120

(which herein repres&ht "OtREF forms ot Rompliily devices h&ving & dispfay S&RER, & MicoBhone, a
camera, a touch sensitiveapanel, etev,iasrequired based on thé formsafrindut), and not

limitation, FIG. 5 illustrates 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



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 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 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 server 202 can also be accessed using well-known GUI methods found in these mark-up languages.

By using an extensigr oh gvel-knawi mask-up lapguages. authering omthe-web senvgn282ds easier, and
legacy applications currently existing can be also easily modified to include voice recognition. Generally,
client 100 executes ML pabes: scrptsor th& ke Tyend&Pahy intichted & 206 Frovidéd by web server
202 using a browsenMiben voieemesegaitionsisgequiresh bywiay etexample o speeah data,avhich can be
digitized audio sign%ls or speech features wherein_the audio sig(dnals have been preprocessed by client

100 as discussed abdve, a6 SGiovided o Rt oghition <atv&F204 With AR ifdication SF ¥ graimar or
language model 220 tocuse dusing -speedta repogadion., Whichumaydbe provided by <lient of

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



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 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, client 100
sends the information to web server 202 -18 for further pgocessing and receipt of further HTML
pages/scripts, if necessary. As illustrated in FIG. 6, client 100, web server 202 and recognition server 204

are commonly connesiedrand separgiely-addiessablen throughea petwerk 265 hekein awide area
network such as the Interr:éet. It therefore is not necessary that any of these devices be physically
located adjacent eabR Gtfiée f pRAitularfit RERGETeteSsary that web server 202 includes recognition

server 204. In this mannen authoring @t stehiservers202. ca be facused omo theqapplicatior: to which it is
intended without the ;gthors n eding%to know the intricacies of re%;&(%nition server 204. Rather,

recognition server 264%can 58 dep]é agﬁwaéﬁanedsa%ﬂvc?o%nec to thé network 205, ahd thereby,
be updated andbimproved: avithout fusther changesaeguiyed atiweb semers202. tWebsghver 202 can also
InCIUdeanaUthonn%etwork 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



mechanism that can dynamically generate client-side 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 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 includes connection of phone 8Q tp-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 brawsex 2125 Telephemnvoiee brawsger 212 inglugdes a media senver 2d4-that provides a
telephony interface and a voice browser 216. Like client 100, telephony voice browser 212 receives

HTML pages/scriptsSotREiike frBRPRED s&fver202.3n drig'éfibobifrent, tENTNAY pageliscripts are of
the form similar to HIdtk pagestsaniptspiawded totlient 1000 Indbis manaers pieh serveri2@2 need not

support client 100 a[%d ghone 80 e.parat(i%,pg(g)evenvsfﬁjfgort standard Qgirglients. i]Zegrgrately. Rather, a
common mark-up laRGu4§E tarf B& "used: onY ke ElieRE 80 Soicé recoghition frém audible
signals transmitted byphanes8@-ate- pravidedhisam woiceibitowser 216ltogrcagnition-server<204, either
ﬂ"OUthheneWWNK§9§’grqxgye?abrowser 216. Like 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



dedicated line 207, for example, using TCP/IP. Web server 202, recognition server 204 and telephone
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 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 ds sent to speech recognition and understanding
module 14. Speech -20 recognition and understanding module 14 includes a recognition engine 306,

which has an associated Janguage madel 3Lt Kecognition£neine 306 uses languagemodel 310 to

identify possible surface semantic structures to represent the respective inputs. Recognition engine 306

provides at least oné S&ifatk Seéthant SUtpt obflé&'basgajoﬁqhe Misut SJeech SHSofe 8hbodiments,

the recognition enginan3Qt igeCcapable=qf praviding mere-thantonenaltesnative=surtace semasdic object for

each alternative structure. AIthOLﬁ# il straéed in FIG. 7 wherein speech input is providég_rd, the present
firecods M

invention can be used Wittt Hand rec itior?,oges & ta¢dgnitior 8 fRicaP Uderifiterfaces
(where the usebintesacia nwitlr a keyhoardwor@ther input deyvieelsantthesehe respective

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



other embodiments, the speech recognizer 306 is replaced with a suitable recognition engine as is
known in the art. For graphical user interfaces, a 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. 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 examplg; the language model can be an N-gram model
that models the probability of a word in a language given a group of -21 N preceding words in the input.

The language model; car alsocheg cotexkfreergrammarithahassogiates 1sefyanticangéelesyntactic
information with particular words and phrases. In a further embodiment of the present invention, a unified

language model is US20 tRACConBed af REGERT lafhgGage T6a8IATith FEdntekt Srée §ilmmar. In this

unified model, semasdigandier symidetic tekens arei treatad asnplacevalues for pyerdscardan N-gram
probability is calculated for eaca hg&othesized combina}% of words a%d tokens. The an{?gage model
ie

310 is capable of ge%%?gtﬁwg & GHES Surface s8marttic Stiictufd'BSed 6R tinfSfmatio necessary
for data rendering mockiteh6 toi rerder releyant inferhfation asanfnetien afdbie bbjests psevided thereto.
Inoneemedm“yﬂgﬂg%tcombines an N-gram 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



speech is analyzed to identify various 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
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. Navigation objects contain information used
to navigate through stored information while commandyghjects can perform various commands based on
stored information. Speech recognition and understanding module 14 may also use a style control 312

to recognize -22 alterpative, phrases faridertying ebjeetsrin inpLtnspesehthe style coppak312 is

associated with language model 310 to assist in providing relevant objects to data rendering module 16.

In the environment iMBSFALBd in FI6. 65information” pertaining fo tHe sty 8GNt 1 cahbé

implemented by an applipatiga authee at weloserver 202iusing authpring tepls guchcasASRINET by

Microsoft Corporation of Redmond, Washington. Alternatively, other authoring tools such as JSP, ME,
b 4 Ninat e o

J2SE or J2ME, or tHe & dah also be For” 6X&RPI A phfAdd \¥hat i€ the didtancstntil my next
turn?" can be "styled'ninta-aphease like,"How farisdt untihmy @ext turn®’, AddittohatyaWihat is

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



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 used to identify relevant data within
database 18 and also identify appropriate answers to 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 based on the semantic information
in the input or lack thereof, the system can execute a.spigable help routine instructing the user of
available options. FIG. 8 illustrates a detailed block diagram of data rendering module 16. Data rendering

module 16 includessa goRwRaNchepearatarjaedule 802 -a text-23 analyzeraganalizeranedule 604, a
database interface module 606, an answer generator module 607, an audio interface module 608, a

visual interface modUR&B16 ahdiea teXPto?Spulch M&dLié 3197 DART_hBerfly modlie 18 :Reives
objects from speechitecogmiiion anskunderstandingamedyeaddd andqreyvides amoutpud (audio and/or
visual) of relevant information to the user. As m ntione%é%?rlier,ﬁeg words or phraslrga are identified by

speech recognition ﬁﬁlgunﬁersﬁ%ﬁﬁ_gtﬁﬁ)ﬁﬂﬁeef analf) es bjecP§§: 3 furiction~frét€of. Data
rendering module 1Ginterpsets the abjects ¢aceived drons speech respgritinn aret apderstanding module
l4inc“deru)“Hneﬂagpdggderstanding' module 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



extract data from database 18 using database 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 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 identifiers correspanding to stored information in database 18. In
some instances, data stored in database 18 already includes various tags or identifiers that correspond

to the type of informatign on thes strueture otthgliptosmation i databasesba. Imather24 instances, text
analyzer/normalizer 604 may be used to generate tags or otherwise identify relevant _information within

the data. Additional pPoce2&MG~ 8ffhe daid ThayBe pétfdiiTel-Béfore fEf&Vant nforfdtiofis rendered to

the user. For example,r eemmanshopeiaini 602cmay be tised to prrtess Maksiduso combinations of data
obtained from datab%%le 18 based. on the objects received. Once r Iev%nt information has been

processed accordin otr%lsequg&tb%/ th&'er, B5ta iLSEnt 16 " Sswe % R&fator 6075 KRB ver generator
607 may develop aisuftablesanswer totheriapdepresidetbbythe user. For example,

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



the user. Answer generator 607 then sends data to audio interface 608 and/or visual interface 610 to be
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 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 stgok prices 656 for 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 dangsiege amadel3 1040 rgadercata iy tables 6% An ondes to;selectively render
data in table 650, a user provides a query that includes query -25 objects 660 and/or navigation objects
662. The query is int8rpret&d by thid Fecofiition and HiePStahding MdGule 24 %S ety thé relevant
query and navigatiamaljeets. Tihe objects argthen apsoctated witl tagscorrespending tertbe columns
and rows. Query obi%:ts, 660 can be used to rend?br information from a particular cell in table 650. For

example, the voice (ieryFrdy BE, "kt Was the HosMg-S5&C prictof MiciBsoftin the 85E6hd quarter?”
In this case, speechwinderstagdingomnoduleoid Wwaild provide queryokjeatsd Microsoft" and

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



"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 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 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 columpg-denoted "Q2". After associating the objects
with appropriate tags, the stock price "54.12" is provided to answer generator 607. An answer can be

generated using thegglayaat infoemation and genderedyto theuwserddsing aydiainterfage-6Q& and/or visual
interface 610. For example, the answer rendered may be, "The closing stock price for Microsoft in the -26

second quarter wasfty f5ur dollars and twelve cents." In this example, the answer generator 607
received the value "54. 12"Tand usesdhatasadugne combinationmwith stored eantext tor rergtering the
retrieved data. In this exam};}ale, the stored context_i tj;r?e closing stock price for <co$rﬁ)any name> in the

<quarter> was <restiESCwhere <dltiarted atd <resutts” havd iiso'been nSfRalized e cofttext used to

render the datasretrieveth can bedndividually assoeiated context for 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



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 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 quarters of
20027?" 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 position in the table. For example, a user, after inquiring about the closing stock
price for Microsoft iggiarier 2, may.ask "Whatis the ¢losing stock psice farMicrasoftin thesnext
quarter?” In this case, speech recognition and understanding module 14 will identify the objects
"Microsoft" and "next297 §Qartdr rhest objette Riifdd assttthtdd Fith e 143 10t the G "Microsoft”
and the next columretag, &orexample-the cebmmrQ3'0As a resultathe datal dor the.sexd guarter in the
row Microsoft will be rendegted. Varigus speech application program interfaces_may be usl\%d to

implement the presentinvéffion&he stch ifteface'is for exanile SAPT Wvblopdd by Mitrosoft

Corporation of RedmendidMasghington. In
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



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 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 SALT
can provide semantic information based upon the user’sgnput, for example from speech server 204,
which such information forms the objects provided to data rendering module 16. As discussed further

below, use of SALTe¢tensians o1 similarextensiopspprovides supportifer evertdrivenussl énteraction to
selectively render data. FIGS. 1,0A-1OCd£%rovide exemplary XML code using SALT for rendering the data

in table 650 as deschbEd " ASVE As illdStrated iTFIB: AbAZ 10 code®Plude§ TEaLEF PORN 670, a

data portion 672 and asneputs 28 potion Gikd Heagler pertiopbirldacludes varaus drfernation for

initializing and establishing elements of the web page or application. Data portion 672 represents the
b dand I pBitiort 673 Tolidds 2

data of table 650 with Vari6 (8 tagsS 6P exatiple data pd fhclfidés t4 676 Y6 <CoHipany>,
which indicatessa rowg tag 6 7bfor estzame= anditag 6 #dfor Q2> Whetenshames and< @6 <Q2>, etc.
denotes columns. AQQQUQQggﬁggnggereigvhich 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



data portion 672 includes the information to be 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 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 tag configures a speeghyrecognizer, 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 adanguage radela b this,exanaple, rule pertiop 688afdhe gnamgmar 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" Promi tags 684 and 668 SR usel 16 Lpedits sﬂ?@rﬁ%tpﬁﬁﬂi%@%ontext as
described above. The:prosapt tagsimay bessimple texiegpeeeh -29 putput maekup; yarableawmlues, links
to audio files, or combinations thereof. Function%gidlor scrigtin methads can also be used to format

the retrieved data, S iseusEd bdejrog\ﬁ}lﬁrso%%t 8‘éqner§t gﬁ%tans &r bSEFOR e usaPs request
and acts as answer agenetatop 60& dllustratectindd 6r 8s Prampe6a6 asks thecyserdo inputarquery.

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



FIG. 10C continues the code from FIG. 10B and includes a script 692 for rendering relevant 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. 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 sejectively render data. Data rendering module 16 is
also particularly useful in creating a dialog between a computer and a user. A dialog is particularly useful

in a scenario wheresthetusen wishes toreptrigve partionsf the cinformationsstorediini & database upon
request. One such scenario is the rendering of driving directions. FIG. 11 illustrates a table 700 that

includes sample driving°diféttibRE. TaBle 76858 Arrahged fiv a Tidrafity St rifs 768 Antd fidrality of
columns 704. Eachwofthe rews 1792 representsaa turadn the daving: directions i while eaeh afdhe columns
704 represent -30 p%tticular information about each turn. Additional inf@r%mation, indicatgd t 706, may

also be associated With"Habl& 700- The additioR&Sinféiation 706’ shdWn ab1tal VATUES for a trip, but
may include other infatmeation of dinks tal otherinfoimatien. tro one eabodinfentmitdraration related to
nearby one embodiment, 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



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 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 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.” Thejuser may then ask further information about the
turn, such as, "What is the sign post | should look for?" Alternatively, the user may ask for a portion of

the turn to be repeatedl. herexamplentherusenpay ask "What direetioprda/k en? IRthis gase, the
direction object is associated with a tag for the present direction, namely "left."” Data rendering module 16

retrieves the relevanttiformation Hoft tale0 ATdfendets a suitable answer, such as, "Take a left"

Where "left" was obtained freanthe fiest 1o @ndrthe dissteotismn hen the tiser wishesr-384d4o hear the
next turn, the user ca&gﬂrgvide guery, such as, "Whglt Is the next turn?" Using J;gloz:xvigation objects 710,

data rendering modli Gart fendef releVARERfoRMATSA for ths rdiiive® a téseht pBSition. For
example, the user maylask V&hab isdhe streehnamedarthemextturn@kample, the 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 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 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 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 newset of driving directions based on a current
location and input from the user. For example, the user may say, "Please take me to the closest Mexican

restaurant.” This inpit siouldibe interpreieditorgengrate adnewnset ebdiviag direstiens based on the
current location and data providing an address of the closest Mexican restaurant. Accordingly, the

language model asSG&ated Wiffith& iviAg Ttediohs M&y Be BXPanddidoFetodhistvariots query,
navigation or commanusabiects Pasechar thiscihformationandhif nesessary exepuigieede; for example,
scripts that would acquire new data contained in remote datgbases -3§8téha%¥vill be used %%ﬁccess the

remote information. “Tite SySt&mh My Ao acdlite a'fidw HhglRgs MGG TS seledtivelyFahder the new
data. In one entbodintent, thepreviotisdatx that Wwgs keing réndered {ice. dable 708) fropdégr example, a
markup page or Oth%ra%oq:?é saved with 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



can be saved with the current position noted so that upon completion of rendering the new information,
the system can return back to rendering the previous information (i.e. table 700) from its current
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, respectively. In addition to querying individual cells and navigating through the table as
described above, a user may request information usingsgammands that process the data in tables 750
and 752 in order to render the described information. Query objects 760, navigation objects 762 and

command objects 764 arg=llousedwhen endgring sata tromitablens50 areh t£452: Using camamand
objects 764, a user can selectively render relevant information based on the information_in tables 750

and 752 and execute"® ¥OMiaNd baS&d 8A i SnibrRatisn. EbrRXample, Wheh usii tHeY<compare>
object, a user may request: ERlease givei me the sales datacioppart300in quastenere 062001 and
guarter one of 2002." Upon this query, data rendering module 16 will selectively render the values
"$3048.26" and -33 “$4125'06" Wi %ﬁ%itﬁ%ﬂfj ggéalﬁ%nal context. In one embodiment, the values can be
displayed in a side-by- side refationshigstor #asy ceomparisen hy theouserras wiell @staudilbdy rendered.

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



Command operator 602, using 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 year 2002." This command uses the <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 operator 602 then adds each of the values tagether and sends the results to answer generator
607, which renders the data using audio interface 608 and/or visual interface 610. The command

operator 602 may ais0 add merefhardwayalugs ferg@amplesanentitesiow obipdermation:. Other
commands may also be used depending on the particular application. For example, <subtract> and

<percent> may rendet®aiuesd baleddn Hior mdte FaaSalues batarendefingiioadie 8 may also

selectively render ugstryctured:data,.sfor exagaple apatagraphrek texnwhich in databiaseak8 could have
originated as an audib%e file, or handwriting input with suitable §onversion. FIG. §3 jlustrates a
paragraph 800 of texXt TQARAY 158 stbtk MArKECSUHIMARS QLYY objBctS 862 SRa HaVIyaton objects 804
are defined to -34 selegtively cender pasagraph BoHdhasesodyponi voice siagut from a dsert Toyselectively

render paragraph 800, varioys tags must corres%ond to reIevan%1
relevan ortions O paragrap

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



information within paragraph 800. In one embodiment, 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
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 rendered. Initially, data rendering module-%6 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. Adiser snay alserequestde dave errtrin portinns xof paragraph) 80Q:rendered. For
example, the user may request that the last stock index be repeated, using a query such as, "What was

the last stock index?<Wien-2stock fHBXS bfett iSidaTtiRE R spebch recghifioh @hdunderstanding

module 14, data readefing meduleckt wilhasseetate this ebigct with a diagdr parageapds800nFor

example, after the first, sentence of pgra raph 800 has been rendgred g:e data re8?§derin§ odule 16 will
h Ad&rd %

associate the stock itieXobjedPWith & 18 corféspdhidifg to “Sta d235 BBSF 5 ndred Stock
Index". Thus, after rernderingha segmentcof infdrmatien (h.erageatencelan 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 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



a portion of the segment may be rendered based on voice input from the user. It should be understood
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 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 sectian,dausiness section, metro section, etc. of a
newspaper) for rendering the information. Nevertheless, the technique includes ascertaining objects

provided by the uses.anglusing thase okjeets to sglectively render infeanatian &-1GS1 44A-14D llustrate
exemplary XML code with SALT for rendering paragraph 800. Referring to FIG, 14A, a header portion
810 and data portiod819'%¢ iliitratet® H8AderporliBit 810 Aciudés ddado ShitalizetRiE Hocument.

Data portion 812 illustrates 1 paragraph=80Q-afterthe patageaph hasbeen analyzedianskaarmalized by text
normalizer/analyzer 604. As illustrated, various tags such as <sentence>, <entit¥ name = "stock index">
and <entity name = "Sumb&r>"have B8 GSocited With pottondStHparagtapti§oot TRe tode
continues in FIG. 14B-whete-varioyssspeechiapplicatierns langaage tagssare ilusirated. Hor cB6 example,
theCOde“mhmesay§E@ﬁ¥é8%%§E defines navigation rules 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



grammar tag 816 and prompt tags 818 and 820. Listen tag 814 initializes the speech recognizer and
begins to identify objects within the user's voice input. Grammar tag 816 initializes the language model,
which in this case defines navigation rules 820 and query rules 822. FIG. 14C illustrates continuation of
the code in FIG. 14B. A script tag 826 identifies the beginning 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 calis;the necessary functions based upon the
objects recognized. An initialize function 830 begins to play paragraph 800 from the beginning. A move

back function 832 ansdmovernexfuaetion334axe provided toomaye bask pagseptence @nd move next
one sentence, respectively. In FIG. 14D, extract item function 836 extracts the relevant information from

paragraph 800 based on Aifgdr's VGice ihpal Didplay 856 ispHys Fatagraphs00%n a &dt&en, for

example. As indicated abewe,idata renderngsodule #6:may alsahelused for rardering ether forms of
unstructured text. For exan];ple, FIG. 1 iIIustrate%a voicemail mess%](]] 840. Objects 842 are used to

render portions of thE hisshgal I&ReY 5 fend’f orlishé of the Voidemait messhge 840, database

interface 606 (FIG. 8)linghudesce speechiesognizertodcanvertithe yoicemairmessage@4dio text. After

themessagehas_erumber. 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 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,



been converted to text, text normalizer/analyzer 604 is used to identify relevant portions of the voicemail
message. For example, the text normalizer/analyzer 604 may identify a person, a 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 user may request relevant portions to be repeated. For example, in the voicemail
message of FIG. 15, a user may request that the phong siumber or the subject of the message be
repeated. Using objects 842, data rendering module 16 associates the objects with tags corresponding to
data in voicemail megsage840. Jhe1data reguested ds thepvendered. Ina fusther gabogdimaent, a plurality
of voicemail messages can be processed to provide selective access to each message using navigation
objects. Command GBjeBETHuIdBE usta to Trtficate  fetur&dlis, éﬁdusﬁﬁqﬁﬁo}ma%%}?ﬁ% message
(i.e. phone numbersy©p by @acegssingmthere infprmationssuchsas adisbaf personshavingotelephone
numbers. As another example, with regard to 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 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
guag fy {dentifying 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 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.



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 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 portiofl of stored infofiatiBh iHEdde’t refidérimy the PIGOA U stofStihforatidn in

combination with a staretheanteixt basee on thei firgt abjeetyans the seeend abjecteddddi 78e method of
claim 1 wherein the qfeéy iIS_an utterance of speech. , ,
alternative phrase 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 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.



12. The method of 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. -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 sentefic"418"'?fe Metioddftldim “REwheteinte s€gfiieht ‘of information
is a row and the tags.cotrespenchte: cofumps within the row.

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.



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 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-thg 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 methodef claia ldrwhergindthe gueanyds cam utteranca-ghspaech. 26. The
method of claim 14 wherein the query includes handwriting input. 27. The method of claim 14 wherein

selectively renderingthé poridifintitfiesexeRaig adehipt. 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 gn object withi @ uSerinBul. ¢ 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



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; -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 commandsabject to render information. 30. A computer
readable media including instructions readable by a computing device which, when implemented, cause

the computing devicedpqbandlg inferratiopdyrpesforming stepseeaprising:gstablishing alanguage
model to identify a first object and a second object from a user input; processing tags to associate the

first object and the SEEBHA Ghjee With & pdttion G tBrediRforhatidiz 3y ©n the first

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;



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
implemented, cause the computing device to handle information by performing steps comprising:
processing text to provide identifiers of portions of infarmation 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 porions of stered information. 34. The cemputerdgadable 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 SFAEGTe coHtaihing 8% ta§s Bha HERHIE] information.

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.





