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1. Field of the Invention

The present invention relates generally to language
translation systems, and more particularly, to a multimodal
speech-to-speech language translation system and method
wherein a source language is inputted into the system,
translated into a target language and outputted by various

modalities, e.g., a display, speech synthesizer, etc.

2. Degcription of the Related Art

The use of visual images for human communication is very
old and fundamental. From the cave paintings to children's
drawings today, drawings, symbols and iconic representations
have played a fundamental role in human expression. Images and
spatial forms are not only used to represent scenes and
physical objects but also processes and more abstract notions.

Over time, pictographic systems, i.e., visual languages, have
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nore heavily on convention than on |Iikeness for their
representational power. Visual |anguages are

we@zioensi7eel y used but in limted domains. ForPERESPLEO12514
traffic synbols and international icons for amenities
i n public spaces such as tel ephones, restroons,
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etc. For example, Microsoft’s Windows™ interface uses desktop
metaphors with folders, file cabinets, trash cans, drawing
tools and other familiar objects which have become standard
for personal computers, because they make computers easier to
use and easier to learn. However, with the global community
getter smaller due to ease of travel, improvements in speed of
communication mediums, e.g., the Internet, and the
globalization of markets, visual languages will play an
increasing role in communications between people of different
languages. Additionally, visual languages can facilitate
communication among those who cannot speak at all, e.g., the
deaf, or are illiterate.

Visual languages have a great potential for

human-to-human communication because of their following

features: (1) intermationality - visual languages lack
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SUMMARY OF THE INVENTION

A multimodal speech-to-speech language translation system
and method for translating a natural language sentence of a
source language into a symbolic representation and/or target
language is provided. The present invention uses natural
language understanding technology to classify concepts and
semantics in a spoken sentence, translate the sentence into a
target language, and use visual displays (e.g., a picture,
image, icon, or any video segment) to show the main concepts
and semantics in the sentence to both parties, e.g., speaker

and listener, to help users to understand each other and also
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language translation system includes an input device for

inputting a natural language sentence of a source language
into the system; a translator for receiving the natural
language sentence in machine-readable form and translating the
natural language sentence into a symbolic representation; and
an image display for displaying the symbolic representation of
the natural language sentence. The system further includes a
text-to-speech synthesizer for audibly producing the natural
language sentence in a target language.

The translator includes a natural language understanding
gstatistical classer for classifying elements of the natural
language sentence and tagging the elements by category; and a
natural language understanding parser for parsing structural
information from the classed sentence and outputting a

semantic parse tree representation of the classed sentence.
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According to a further aspect of the present invention, a
method for translating a language is provided. The method
includes the steps of receiving a natural language sentence of
a source language; translating the natural language sentence
into a symbolic representation; and displaying the symbolic
representation of the natural language sentence.

The receiving step includes the steps of receiving a
spoken natural language sentence as acoustic signals; and
converting the spoken natural language sentence into machine
recognizable text.

In another aspect of the present invention, the method

further includes the steps of classifying elements of the
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In yet another aspect, the method further includes the

steps of correlating the text of the target language, the
symbolic representation and the text of the source language
and displaying the correlation with the text of the target
language, the symbolic representation and the text of the
source language.

According to another aspect of the present invention, a
program storage device readable by a machine, tangibly
embodying a program of instructions executable by the machine
to perform the method steps for translating a language, the
method steps including receiving a natural language sentence
of a source language; translating the natural language
sentence into a symbolic representation; and displaying the

symbolic representation of the natural language sentence.
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aspects, features, and advantages of the present
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translating a natura anguage sentence of a source language

into an symbolic representation according to an embodiment of
the present invention

FIG. 3 1is an exemplary display of the multimodal
speech-to-speech language translation \system illustrating a
symbolic representation of a natural language sentence of a
source language; and

FIG. 4 is an exemplary display of the multimodal
speech-to-gpeech language translation system illustrating a
natural language sentence 1in a source language, a symbolic
representation of the sentence and the sentence translated in
a target language with indicators of how the source and target

language correlate to the symbolic representation.



DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS

Preferred enbodi nents of the present invention will be
waele®ensiesl herei nbel ow with reference to the PCT/US2003/012514

acconpanying drawings. In the follow ng description,

wel | - known functions or constructions are not

described in detail to avoid obscuring the invention
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| anguage i ndependent
understanding, semantic translation, natural language

generation, and speech synthesis by adding an additional
translation of a graphical or symbolic representation of an
input sentence displayed by the device. By including visual
depictions (e.g., a picture, image, icon, or video segment),
the translation system indicates to the speaker (of the source
language) that the speech was recognized and understood
appropriately. In addition, the visual representation
indicates to both parties aspects of the semantic
representation that could be incorrect due to translation
ambiguities.

The visual depiction of arbitrary language is in itself a
challenge - especially for abstract dialogs. However, due to
the natural language understanding processing used in creating

a "interlingua" representation, i.e., a language independent
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during the translation process, additiona

woppensiTed ties to match appropriate i nages ar ePCT/US2003/012514
avai lable. In this sense, a visual |anguage can be
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suitggfeaagéﬁféégguggyiggeferably, the machine is implemented
on a computer platform having hardware such as one or more
central processing units (CPU), a random access memory (RAM),
a read only memory (ROM) and input/output (I/0) interface(s)
such as keyboard, cursor control device (e.g., a mouse) and
display device. The computer platform also includes an
operating system and micro instruction code. The various
processes and functions described herein may either be part of
the micro instruction code or part of the application program
(or a combination thereof) which is executed via the operating
system. In addition, various other peripheral devices may be
connected to the computer platform such as an additional data
storage device and a printing device.

It is to be further understood that, because some of the

constituent system components and method steps depicted in the
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the constituent system conponents and nethod steps
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acconpanyi ng figures may be inplenmented in software,

the actual connections between the system conponents

(or the process steps) nmay differ dependi ng upon the
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flowchart illustrating a method for translating a natural
language sentence of a source language into a symbolic
representation. A detailed description of the system and
method will be given with reference to FIGS. 1 and 2.

Referring to FIGS. 1 and 2, the language translation
system 100 includes an input device 102 for inputting a
natural language sentence into the system 100 (step 202), a
translator 104 for receiving the natural language sentence in
machine-readable form and translating the natural language
sentence into a symbolic representation and an image display
106 for displaying the symbolic representation of the natural
language sentence. Optionally, the system 100 will include a

text-to-speech synthesizer 108 for audibly producing the

natural language sentence in a target language.
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include a text-to-speech synthesizer 108 for audibly
w@e@dosi7’ey the natural | anguage sentence in aPCHU§®D3/012514
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Preferably, the input device 102 is a m crophone

coupled to an automati c speech recogni zer (ASR) for
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iopufYSRE 63t POERE OEC S, Loty ref kel RhatbhE e

comBLEILENEL AT 1080n! PERL o3 BETEL AL EBL 298LL 8, L Mt
words (step 204).

Once the natural language sentence is in computer/machine
recognizable form, the text is processed by the translator
104. The translator 104 includes a natural language
unders%anding (NLU) statistical classer 114, a NLU statistical
parser 116, an interlingua information extractor 120, a
translation and statistical natural language generator 124 and
a symbolic image generator 130.

The NLU statistical classer 114 receives the computer
recognizable text from the ASR 102, locates general categories
in the sentence and tags certain elementsg (step 206). For
example, the ASR 102 may output the sentence “I want to book a
one way ticket to Houston, Texas for tomorrow morning”. The
NLU classer 114 will classify Houston, Texas as a location
“LOC” and replace it in the input sentence. Further, one way

will be interpreted to be a type of ticket, e.g., round trip

-11-



exanpl e, the ASR 102 may out put the sentence "I want
to book a one way ticket to Houston, Texas for

W@ 20081053025 nor ni ng". The NLU cl asser 114 wil| BCHBS1003012514
Houston, Texas as a location "LOC' and replace it in
the'i nput sentence. Further, one way wll be
interpreted to be a type of ticket, e.g., round trip

or onélw%£§?ﬁ@46@53735m8§¥6#5@§9§/Qézééﬁla@édoﬁ§tﬂﬂgpATE” and

tomorrow wi Il be replaced with "DATE
I Wh o | VES ting
A e e e

1w E I MRS, Iherchassedk ”ES”E@C'? FhSRrSepimER . Che
14 i

NLU statistica par ser 6 where s ructura

RO Rkb00| SoRELAC! PO cRel aonPlbLCALUREY LELEPatical

e parser eracts w h a parser

parsdl®y 10 HRLELTLORLAL VDN Aeh S ALLNERULE SL.Lhee hIPU!s

sen ence an semanti c- arse

subj@@{ngsérb”?gseplégsgﬁvTﬁs P%%%“%@dyﬁérg?ﬁ i

sport |

th ed
ParS$e?@$$?ﬁg§§55ﬁ? PRE PO Bt rSEROTCa50 Do oL BF R A R
: d for.th t
inpug oo A8 RRGANEPHE & FREESGIT UGRERRAE TR or TTRgRATSY
ist 210). The inter]i gg |nforna jon_extractor 120
mode §u$?%db?ocgn%§ﬁBﬁF%§ S&ra 19BECT 10 FIRRLR bF g &

\ represented. by text into nunerals properly
tran?Eﬁﬁ%ﬁ?% R sM@dt e* ki nBECby surrounding text. For
exanpl e, |f the text "flight nunber two eighteen” is
i HpRit $eBAnt i fePATARY BFES " %asth%l | PropecIuePHURY ebile

Further, if "time two
1nter11ngua information extractor 120 to determine a language

independent meaning for the input source sentence, also known
as a tree-structured interlingua (step 210). The interlingua
information extractor 120 1s coupled to a canonicalizer 122
for transcribing a number represented by text into numerals
properly formatted as determined by surrounding text. For
example, if the text “flight number two eighteen” is inputted,
the numerals “218” will be outputted. Further, if “time two
eighteen” is inputted, “2:18” in time format will be
outputted.

Once the tree-structured interlingua has been determined,
the original input source natural language sentence can be
translated into any target language, e.g., a different spoken
language, or into a symbolic representation. For a spoken

language, the interlingua is sent to the translation &
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eighteen" is inputted, "2:18" in tinme format will be

outputted. Once the tree-structured interlingua has
whe®@n/osBseer m ned, the original input source neCT/US1003/012514

| anguage sentence can be translated into any target

| anguage, e.g., a different spoken |anguage, or into

a synbolic representation For a spoken | anguage,

statidel dal endiagya i&n%@ hdeat SANEL At t ONcnvd2e \ﬁ&e
2004/ 053725 PCT/ US200 01 514 statistical natural

intetB@HC] BEHES at QF gd2414 @@g@e(été e1hnt ef‘lllén@é'fi‘erator
into a target Ianguage ( ep 212) he gener at or

124 é@@@§§@§ a? ALt iRgeal &i&éi&&‘@w 126 £oF Eféﬂéié‘*&iﬁkg the

interlingua 1nto text of the target |anguage

1nte£§:2<111 ©f 1feo t %ﬂé@eéf' @H&%é@ I&?ﬁu&#%?%ﬁ%ﬁg&%ﬁ%? the

senantlc depen di ct y 128

targdf OPEL teg(ﬁ@?%' ggoglfé%ég;gra% sé@ wien #t%éﬁ@lc Fi08L) Yent

a natura angua

otoeSHIEER 100 DL AZBeLg EMUSLLUEL: BAEH 4P e cox .
ve of SOPLERF, 165, L0 OEL | AIGURGE SEPLEREEL!SLLECT S8 e
A0SR LV PR L NI LT
B P g
carofl LFBIGShLAYCACE fotep, A, The syrbolirimage,
syntheSLZSgnbo(gé CJ‘?or au :ngy proét?c:. eg?etrl'?é enatural language
sentence in the target language.

The interlingua is also sent to the symbolic image
generator 130 for generating a symbolic representation of
visual depictions to be displayed on image display 106 (step
214) . The symbolic image generator 130 may access image
symbolic models, e.g., Blissymbolics or Minspeak, to generate
the symbolic representation. Here, the generator 130 will
extract the appropriate symbols to create “words” to represent
different elements of the original source sentence and group
the “words” together to convey an intended meaning of the
original source sentence. Alternatively, the generator 130
will access image catalogs 134 where composite images will be
selected to represent elements of the interlingua. Once the

symbolic representation is constructed, it will be displayed

on the image display device 106. FIG. 3 illustrates the
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the synbolic representation. Here, the generator 130
W ll extract the appropriate synbols to create
wO nonas3723 o represent  different el enents of tPEI/US2003/012514
original source sentence and group the "words"”
together to convey an intended nmeaning of the
original source sentence. Alternatively, the generator

symbd39c %bkegéﬁ@aﬁlbﬁagﬁ €rt abposi A3 Yﬁﬁﬁ@té@”ﬁ@@tk&l
images Will be selected to represent elenents of the

1angh£§§fééﬂgéﬁceCBﬁethBeso§¥8@01éﬁgﬁ&@ée%@@éﬁt29@ IS
constructed, it wll be displayed “on the inage

d ce~l u t
LA L g T

syst?& EPetHé' QQEnEnEH%é3918ﬁtU§ﬁé u£§998$§8r§éﬂéén98r°£oth

e source language (Step 216 In addition to

the Eﬁ@&ké?”éhdbﬁggfhEéFg£e£hfs aost  SHlhaids §¥°E?Ehe

esent 1 nventio e user X errence or
resSHERKEL ¢ bRS-bhohensh ke gﬁgxgenhegﬁsgnrxarrsn

présence o graphi ¢
betwrs%gaéaéfe Phpr A8 PE "afEPsTrdet d%r£§%e5“3é25?“¥ult and
t f ost f
oere BBy CEL LR SBT3 L FLPERAE e
|tat comuni cati on through gestures or through
eXPeEbﬁPFﬁu%B 8 BOEENTESor PHmBPACETSRoTIFH SRRbHRF TaEe tdges
g inment of the t ansla%ron ystem of the res
to f?ﬂ% ht#bh, CPW@u§§ﬁﬁ LPe FBpred nearrﬁﬁea.eﬁraﬁaau
L ndi cate which part of the sgoken di al og corresponds
contigue eseGPgﬁFSyg FREGERCCApRExenpl ary screen of this

enbodi nent is
In another embodiment of the translation system of the

present invention, the symbolic representation displayed will
indicate which part of the spoken dialog corresponds to the
displayed images. An exemplary screen of this embodiment is
illustrated in FIG. 4.

FIG. 4 illustrates a natural language sentence 402 of a
source language as spoken by a speaker, a symbolic
representation 404 of the source sentence, and a translation
of the source gentence 406 into a target language, here,
Chinese. Lines 408 indicate the portion of speech the images
correspond to'in each language, as fluent language translation
often requires changes in word ordering. By linking the
visual depiction of words and phrases and indicating where in
the spoken phrase they occur in each language, the listener

can make better use of prosodic cues provided by the speaker,



illustrated in FIG 4. FIG 4 illustrates a natura

| anguage sentence 402 of a source | anguage as spoken
whyooa/oseaker, a synbolic representation 404 pET/UR®03/012514

source sentence, and a translation of the source

sentence 406 into a target |anguage, here, Chinese.

Li nes 408 indicate the portion of speech the imges

cuesfeﬁgﬁsﬁgggaﬁggi?rgaﬁgtlégggggﬁreésb§!Hﬁ?&ehengﬂégﬁh

ransl ation en requir anges”in word ordering.

L nki vi sual depiction of words and phrases
recosﬁékhﬁgiggFﬁggsmhere in the spoken phrase they occur

[ ach nguage, the li a r sl
oPBEoara ades o by Beaco - ERE spdaRa RS JRgpe atsBadl
.. -2004/ 053725, PCT/ US2003/.012514 cues.tha rmal | [ ;
Wlllng? %&§%§ESP§§EbV§88r%§ﬁt056588803§é88g%9?§oggsﬁéPgﬁﬁF 8
.Optionally, each_inmage presented on the,inm di spl ay
auaifly) PRESHCHH PantLd WRER-T0S SBerFasBERAFRG R67d of
concept s audi bl oduced by the text-to-speech .
oot ROGFEE. ShoRibeREr ERBoaVEERD “thd GySPEm a Frotion
detect an enotign of the sgeakgt and"incorggratq' )
of thgnsPrasks: angydhcasrorate "eMptsCPRE "t eRECOf Fhe P/
. t ar get Iangua%e. The enngion of the speaker ma 33&
intogghec Ce¥thy fandiey SPE§ethd 2REBATEI ¢ 15y REPS ToPe £8i
for pitch and tone.. Alternatively, a canera wll,
speakgpt Bvy Dife ISFSCILEA b PRE1¥FdaRe Gy S4REFYItngignals
captured images of the speaker through neural ,
recedaefofieg, Pdsalis Fohrren AEETRACIVERY e ROCPBRTE! “iHe
speaker will then be associ ated )
capture the emotion of the speaker by analyzing captured
images of the speaker through neural networks, as is known in
the art. The emotion of the speaker will then be associated
with the machine recognizable text for later translation.
While the invention has been shown and described with
reference to certain preferred embodiments thereof, it will be
understood by those skilled in the art that various changes in
form and detail may be made therein without departing from the

spirit and scope of the invention as defined by the appended

claims.
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wi th the machi ne recogni zabl e text for |ater
translation. Wile the invention has been shown and
walemansiesl with reference to certain preferrebCT/US2003/012514
enbodi nents thereof, it will be wunderstood by those
skilled in the art that various changes in form and
detail may be nmade therein without departing fromthe
wHATSPE! bfadfipSegpe of the invention as defined by the
~ appended clains. -15 WD 2004/ 053725 PCT/ US2003/ 012514
WHAT IS CLAIMED I S: 1. A language translation system
conprising: an input device for inputting a natura

'fnguage%agg gg ?r9£ fa§98ﬁcgzge@&uga£%£9§9n he

systen1 or receiving t atura

Iangua%{1I SP%9§89 it %hiﬁg oL ERd bgen£9ugéfn9anguage

transl uage entence

nbo d I f
sent?%gsl abi ﬁggﬁﬁif‘?’%%%%éﬁé‘ge PLBrECERTatTShEr the nat ural
t )
e %—fe“ FRESy Bor BEeR3 6020 SyfLAAT, Faporare
t I t [
senteargett ﬁiﬁéﬂggag%hﬂgsgé?@m@”?ﬁ%&%ﬁ?&g”ﬁﬁslﬂ?ﬁural
t he |ngut deV|ce 'S aﬁmggionatic speech _recogn

langpgge §RPEFEFRgLehBkanS lciﬁ?BrﬁgﬁﬂFﬁEl?QCO§ﬂ zabl e

text. 4. The sy as iin cl,aim1, .wherein the
translﬁPoFmaFErgﬁﬁgiﬁﬁnﬁPFs@§sglayln9 the symbolic

representation of the natural language sentence.

2. The system as in claim 1, further comprising a
text-to-speech synthesizer for audibly producing the natural

language sentence in a target language.

3. The system ag in claim 1, wherein the input device
is an automatic speech recognizer for converting spoken words

into machine recognizable text.

4. The system as in claim 1, wherein the translator
further comprises
a natural language understanding parser for parsing
structural information from the natural language sentence and
outputting a semantic parse tree representation of the natural

language sentence.
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a natural |anguage understandi ng parser for parsing

structural information fromthe natural |anguage
w@eoesoes and outputting a semantic parse treRCT/US2003/012514

representation of the natural |anguage sentence. -16

WD 2004/ 053725 PCT/ US2003/012514 5. The systemas in

claiml1l, wherein the translator further conprises a

ngt ur afpbaggyegr HBdenstaggng, siaéisihcehectastglator
for classifying elenents of the natural |anguage

furtﬁggtggﬁgrgggs taggi ng the el enents by category; and a
nat ur al “ | anguage under st andi ng parser for parsing

struct yral ., pEor mehi08gE" 9ANEDPEL £hasagds68RL 8RCEaRNE I asser
outputting a semantic parse tree representation of the

for %%Qéé?gy%ﬁgnéﬁgﬁéPté-ofh?héyﬁ£€ﬂk§§ 1 8n&§ha5E Bentence and

erelrn transl at or urt her conpri ses an

taggggﬁGEhgngwgggﬂ£ggggtEgeegékgacgﬁa for extracting a

guage i ndepen t represéntation of the natura

e AT S0 dup 00, MRLEPLES BB ELeRT Sece et

wher ei h further conpr a sy

stru%gggglggﬁﬁ§%ﬁgEi%8[ﬁgggegﬁgiPgﬁgggﬁ §¥Hpgh%8 and

résentation o e nafura nguage sentence by

Lati | er f I '
outplE P 8ych: BEGHCTS rsts CASs CPPbasc C TG Syotbs, glassed
in claim6, wherein the translator further conprises

SentgiGgeural | anguage generator for converting

6. The system as in claim 5, wherein the translator
further comprises an interlingua information extractor for
extracting a language independent representation of the

natural language sentence.

7. The system as in claim 6, wherein the translator
further comprises a symbolic image generator for generating
the symbolic representation of the natural language sentence
by associating elements of the language independent

representation to visual depictions.

8. The system as in claim 6, wherein the translator
further comprises a natural language generator for converting
the language independent representation into a target

language.

-17-



t he | anguage i ndependent representation into a target

| anguage. -17 WD 2004/ 053725 PCT/ US2003/ 012514 9. The
wemHem7as in claiml1l, wherein the transl ator PCT/US2003/012514

transl ates the natural |anguage sentence into text of

a target |anguage and the inage display displays the

text of the target |[|anguage along with the synbolic

repr esefltakiQRenlls Ip c3UShem, agnkhethak M3 ruhen gty
the translator translates the natural |anguage

C n u a h
crangidtel @8%3%?a§§é?h2592%%%%g§%ﬁ5E?2992%€° et es Hhparget

langp§%8858§ E%%rﬁﬁﬁg%a %glg ddﬁgﬁl éttﬁg EmEtSBErEﬁe target

s in |n11 erein the

Bk T T T g%§§ﬁgg£9%ween the

representation and the text of the source |anguage.
12. A nmethod for translating a | anguage, the nethod

I Sl th t
b endb 0PV el ABe T SAgukad 1 s%gﬁat.ng Fhe1aee:
tural t t
tranﬁgsﬁégeﬁb %8%%% dH&%§%%§§Pﬁ§n$ﬁ8%éyﬁ8&P‘geXt of a target
lang%%%%e%% 'e EOQH%get ?sp %&”%%%pﬁag%“%%? e%%ethél%arget

language, the symbolic representation and the text of the

gource language.

11. The system as in claim 10, wherein the image display
indicates a correlation between the text of the target
language, the symbolic representation and the text of the

gource language.

12. A method for translating a language, the method
comprising the steps of:
receiving a natural language sentence of a source
language;
translating the natural language sentence into a
symbolic representation; and
displaying the symbolic representation of the

natural language sentence.
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WD 2004/ 053725 PCT/ US2003/ 012514 13. The nethod as in

claim 12, wherein the receiving step includes the
wWG@L@pesP3 receiving a spoken natural | anguagePGENS®NYE12514

as acoustic signals; and converting the spoken

nat ural |anguage sentence into nmachine recognizable

text. 14. The nmethod as in claim13, further

COYPI i BhA8OmEPBoASEEPEN0E1a DAl B2 NOwBeFECH UERE receiving
information fromthe natural |anguage sentence and

Stepoyﬁgyﬁaéggtﬁesgggﬁglgfparse tree representation of
he natural |anguage sentence. 15. The nethod as in

C' ai m%@eeivihgeé CBRELShAGuEAE 1868088 Sxhtagténgsa
| anguage 1 ndep nden representation of "the natura

nguage,septengg fromthe semantic parse tree. 16.
acou%ﬁ ﬁna gs ?n cIa|n113 further conprising the

steps Qénvggeﬁﬁngth nﬁ§t9£a%hfaﬂéﬁggélsEﬁESHéQelnto

sentence an ging t enents by category; and

machPRL %ngsé%ggggggh #Efornatlon fromthe cl assed

SEnt ence I'ng a semantic parse tree
representation of the classed sentence. -19 WO
2004/ 053725 PCT/ US2003/ 012514 17. The method as in

At BB R TRCE A L8, £ 16, BheBRek EBhERELIAG fne

steps of:
parsing structural information from the natural
language sentence and outputting a semantic parse tree

representation of the natural language sentence.

15. The method as in claim 16, further comprising the
step of extracting a language independent representation of

the natural language sentence from the semantic parse tree.

16. The method as in claim 13, further comprising the
steps of:
classifying elements of the natural language
sentence and tagging the elements by category; and
parsing structural information from the classed
sentence and outputting a semantic parse tree representation

of the classed sentence.
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the natural |anguage sentence fromthe semantic parse
tree. 18. The nethod as in claim17, further

W@ wpos¥Feng the step of generating the synbol i BCT/US2003/012514
representation of the natural |anguage sentence by
associ ating el enments of the | anguage i ndependent
representation to visual depictions. 19. The method as

i 07¢l arAel8ethuAt Ber i608PaiAI DG, t FErtBéEPSobrising the
converting the | anguage |ndependent representation

stepl BEOcke¥hc0ing halgafubgegindepandet SptpybBEnthei bAXEE
of the targeft |anguage along with the synbolic

the ﬁ§9ﬁ§§@n&ah?aageZQenEeﬁcaEEB@ﬂ 8fel BebAt M 18arbr thee .
conpri si ng step of audibly producing the text of

the target | anguage. 21. The nmethod as in claim 20,
further conprising the step of highlighting el enents

of gt herfdisplayed éﬁ”@ﬁ'b? ﬁefﬁesfﬁ%eﬁEanomprlslng the

corresponding to the aud| e text o e target

stepLgﬁ%géﬂgrag%HgTEﬁenEEHB?l@5 8 fé@éﬂf&ﬁlOBUBEhg?e ﬂatural

Ising t corre ating the text o

1ang%§§§e%?hgﬁg8§g§ycégﬁoc§¥ﬁ?ﬁé'81%ﬁ§£€§egfaﬁhgn%éﬂgu588

angua

indeé%%ﬁ%%?é%%@r%%%ﬁBéggaéféézggiﬁgﬁa ggéloﬁge synbol i c

representation and the text of the sour ce | anguage.
23. A program storage device readabl e by a machi ne,

b
T80 Bl PR R ot B PR, P PRHEHER L BB apepie
stepgogftégﬂgg% &Eg ghe language independent representation

into text of a target language and displaying the text of the

target language along with the symbolic representation.

20. The method ag in claim 19, further comprising the

step of audibly producing the text of the target language.

21. The method as in claim 20, further comprising the
step of highlighting elements of the displayed symbolic
representation corresponding to the audible text of the target

language.

22. The method as in claim 19, further comprising the
steps of correlating the text of the target language, the
symbolic representation and the text of the source language

and displaying the correlation with the text of the target

-20-



| anguage, the nethod steps conprising: receiving a
nat ural |anguage sentence of a source | anguage;

wo e@ads¥es ng t he natural | anguage sentence i ntPCHUS2003/012514
synbolic representation; and displaying the synbolic
representation of the natural |anguage sentence. -21

language, the symbolic representation and the text of the

source language.

23. A program storage device readable by a machine,
tangibly embodying a program of instructions executable by the
machine to perform the method steps for translating a
language, the method steps comprising:

receiving a natural language sentence of a source
language;

translating the natural language sentence into a
symbolic representation; and

displaying the symbolic representation of the

natural language sentence.
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