Japanese Speech Understanding Using Grammar Specztion
Demo Script

Demonstrator: “We will demonstrate the effects of grammar spkzation in terms of recognition accu-
racy and processing speed in the context of Med&lspeech-to-speech translator for medical domains.
Do you know any Japanese? If not, we will briefijreduce you to the Japanese MedSLT grammar.

Let us analyze the Japanese example sentence imatat masu ka”.

One of the characteristics of Japanese is thattlpadetermines the grammatical function of a @vdn

our example, the particle “wa” attaches to the ntnetsu” marking its role as a subject. “Netsu” mea
“fever”.

In MedSLT we distinguish two verb forms for Japangsdain (fi O) and polite ( O ).

The polite form is used at main clauses, whileglaén form is used at subordinate clauses.

“Ari masu” is the polite form of the verb “aru”, wdh means, “be” or “exist”.

“Ka” is put at the end of the sentence to form asgion.

Thus “netsu wa ari masu ka” is analyzed as foll6feser-TOPIC is-POLITE-Q”, which translates to
English as “do you suffer from fever”. In the Emflitranslation, the subject is “you” and “fever'tig
object. This is a typical difference between Japarend English, since Japanese is a pro-drop lgagua
while English generally requires overt subject fnams.

Now let's get acquainted with the MedSLT applicatisindow. The left side of the application window
is an image map, which allows us to select sub-dmenauch as headaches, chest pain, abdominal pain,
etc. We currently have selected the headache domdSLT supports several source and target lan-
guages through an interlingua-based translatiomeng

Our source language is Japanese and the targefagegs French. The “S” in the flag of the souare |
guage indicates that the source language usesgmniéon package that is derived from the speaaliz
part of the grammar. Before we start using theesysive will address the issue of grammar specializa-
tion.”

Sub-Domain “Start Recognition”
Selection and Translation Button
Translation
/ Result
Translation
_— Engine State

Figure 1 MedSLT Main Window

headache GLM | [}
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Figure 2 Compilation of the Specialized Grammar

“Figure 2 shows how the specialized grammar is dadpWe start with a general, domain-independent
typed unification grammar. We then restrict theerage of this general grammar by applying Explana-
tion Based Learning using a small training corputh a few hundreds of domain specific sentences. T
process constructs a new grammar that has sinfilaleer structure and only produces constructions |
censed by the training corpus. The final step ixotovert the resulting grammar into a probabilisbo-

text free GSL grammar, which we finally compiledrg Nuance recognition package.”

Demonstrator selects the MedSLT window, pressesaitmgnition button and utters the first questign
in Japanese. A sample sentence is shown in the b@ldw. The source language part contains Japga-
nese, Romanized Japanese, and a literal transkatiootated with grammatical features. For French
the resulting translation along with a word-by-warahslation to English are shown.

Japanese |"ué x0.;a0k&
itami wa hageshii desu ka
pain-TOPIC intense is-POLITE-Q

French la douleur est-elle intense?
the pain is-it intense

System recognizes the sentence, and at the statastiming indicator appears indicating CPU time
required to process the spoken utterance. The d&nator then presses the translate button, and the
French sentence gets synthesized.

Demonstrator:“This question is about the degree of the headdttaeni” means “pain” (douleur),
“hageshii” is the adjective and the meaning iseitge” (intense). “Desu”, which basically is an diary
verb, is here attached to the adjective “hagesimd it functions like the verb “be” (étre). “Ka” ke
guestion patrticle. The English translation to this the pain intense”. Let’s try some other seges.”

Japanese |")ué 54éeévAal Ak
itami wa atama no mae no hou desu ka
pain-TOPIC head-GEN front-GEN-direction is-POLITE-Q

French avez-vous mal sur le devant de la téte ?
have-you pain on the front of the head
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Japanese |")ué 50u4a"C ul&E
itami wa kao made hirogari masu ka
pain-TOPIC face-DESTINATION radiates-POLITE-Q

French la douleur irradie-t-elle le visage ?
the pain radiates-it the face

CPU time consumed, using the specialized grammarages to 0.076xRT on a sample set of 300
sentences on measured on a 3.2GHz mobile Pentpnocéssor. This means that the recognition re
sult appears almost instantly after the user mashied uttering the sentence.

Demonstrator: “We notice that there is a consistent patternaw tong it takes to recognize an utter-
ance. Wall clock times are in the range of 2.5 4isdconds, depending how long the sentence ise whil
CPU time is in the order of 0.07. Recognition alswked remarkably well for all sentences. Let'stoy
switch to the non-specialized version of the gramina

Demonstrator brings up the language selection glisdoThe non-specialized Japanese system is sge-
lected.

Figure 3 Changing source-language recognition ppekathe non-specialized version

Figure 4 Compilation of Non-Specialized Grammar
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Demonstrator: “The non-specialized version of the grammar iectly compiled into a context free GSL
grammar, by skipping the EBL training step, as shawfigure 4. Let’s try to use this recognitiorcka
age for our application.”

During demonstration of following sentences, itllié clear that recognition times are considerable
higher. While CPU time of the specialized versioarages to 0.076xRT, the non-specialized versipn
requires an average of 1.458xRT. This means tleateitognition result will be available long afteet
user finished talking.

Additionally WER for the non-specialized systenapgproximately twice as high compared to the spe-
cialized system. During the course of the demotistrawe will need to utter a particular sentence
more than once to eliminate misrecognitions. Dédferes in both versions of the system are striking,
and are evident even to the first time user.

Japanese

cR53" e/al ud &

itsu zutsu wa okori masu ka

when headache-TOPIC happens-POLITE-Q

French

guand avez-vous vos maux de téte ?

when you-have your pains of head

Japanese

055" é/al uo &

asa zutsu wa okori masu ka

morning headache-TOPIC happens-POLITE-Q

French

avez-vous vos maux de téte le matin ?

have-you your pain®f head the morning

Japanese

o 554") é/al ul A&

mainichi zutsu wa okori masu ka

everyday headache-TOPIC happens-POLITE-Q

French

avez-vous vos maux de téte chaque jour ?

have-you your pains of head every day

Japanese

Ye 58") C&EUOA

juppun ijou zutsu ga tsuzuki masu ka

ten-minutes more-than headache-SUBJECT lasts-POQTE

French

vos maux de téte durent-ils plus de dix e&Q@

your pains of head last-they more than ten minutes

Demonstrator: “Now, let’'s change target language to English.
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Figure 5 Changing target language to English

Japanese

> F4+2 é { C¥% & 54") éiaEd uO A

kyuuna ondo no henka ga aru to zutsu wa hidokunmasu ka

sudden-TOPIC temperature-GEN change-SUBJECT is{RIGOND headache-TOPIC se-
vere becomes-POLITE-Q

English

are the headaches worse when you experienitken temperature changes?

Demonst

rator: “We tried a sentence with a subordinate clauseJdpanese, the subordinate clause

“kyuuna ondo no henka ga aru to” is placed befbeenbain clause “zutsu wa hidoku nari masu ka”. Now
let's try some sentences about causes of headaches.

Japanese

b'x O 4 54" é/al uOAE

nani wo suru to zutsu wa okori masu ka

what-OBJ do-PLAIN-COND headache-TOPIC occurs-POLQJE

English | what causes the headaches?
Japanes¢ 9 _F -x & 5a") é/al uOA&
terebi wo miru to zutsu wa okori masu ka
TV-0OBJ watch-PLAIN-COND headache-TOPIC occurs-PGLQ
English | do you have the headaches when you wat¢h TV
Japanese A '0a 54") éiaEa uOA&E
hon wo yomu to zutsu wa hidoku nari masu ka
book-OBJ read-PLAIN-COND headache-TOPIC severernesePOLITE-Q
English | are the headaches worse when you read?
Japanese 6y G A Oa 54" éiaEad uO &
sebone wo ugokasu to zutsu wa hidoku nari masu ka
spine-OBJ move-PLAIN-COND headache-TOPIC severenhes-POLITE-Q
English | are the headaches worse when you moveihe?
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Japanese¢ « O & 5a") ¢/al uO A&

seki wo suru to zutsu ga okori masu ka
cough-OBJ do-PLAIN-COND headache-SUBJECT occurstPBiQ

English | do you have the headaches when you cough?

Japanese/Ob f 6604 54" C/al 1ac¥% w0 A&

aka wain wo nomu to zutsu ga okoru koto wa ariurias

red-wine-OBJ drink-PLAIN-COND headache-SUBJECT odaat-SUBJECT exist-POLITE-
Q

English | do you have the headaches when you drohkviee?

Japanese 6i5, 454") CiaEa u0O A&
souon de zutsu wa hidoku nari masu ka
noise-CAUSE headache-SUBJECT severe becomes-PQLITE-

English | are the headaches worse when you expenaise?

Demonstrator: “Let’s assume that the doctor wants to ask somee mausal questions.”

Japanese¢ aA0 & 53a") c&u uO A&
dousureba zutsu wa osamari masu ka
how-do-PLAIN-COND headache-SUBJECT settles-POLITE-Q

English | what makes the headaches better?

Japanese## & a4 5a&)ée&u uOA&
suimin wo toru to zutsu wa osamari masu ka
sleep-OBJ take-PLAIN-COND headache-TOPIC settleB{PE-Q

English | are the headaches better when you sleep?

Japanese g ¢1fid se¢ a 54" C& UOAE
kurai heya ni iru to zutsu ga naori masu ka
dark room LOC stay-PLAIN-COND headache-SUBJECTeseROLITE-Q

English | are the headaches better when you expersi& room?

Japanese 5N U 1a Cc% uOA&
shindenzu wo uketa koto ga ari masu ka
ECG-OBJ had-PLAIN-fact-SUBJECT exist-POLITE-Q

English | did you have an ECG?

Japanes¢ 9i: |, Vf Iutacy w0 A&
¢ t sukyan wo uketa koto ga ari masu ka
CAT-scan-OBJ had-PLAIN-fact-SUBJECT exist-POLITE-Q

English | did you have a CAT scan?

Demo Requirements

We will bring the demo installed on our own laptdjne system is speech in/speech out and the screen
will be used for demonstration purposes. If a baardvailable, we will bring a poster showing tlys-s
tem architecture.
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