
RECENT ADVANCES IN JANUS:

A SPEECH TRANSLATI ON SYSTEM

M.Woszczyna, N.Coccaro, A.Eisele, A.Lavie, A.McNair, T.Pol zin, I.Rogina,

C.P.Rose,T.Sl oboda, M.Tomita, J.Tsutsumi, N.Aoki-Waibel , A.Waibel , W. Ward

Carnegie Mell on Uni versi ty

Uni versi ty of Karl sruhe

ABSTRACT

esent recent advances from our e�orts in i ncreasi ng cov-
robustness, generali ty and speed of JANUS, CMU's
to-speech transl ati on system. JANUS i s a speaker-
nt systemwhi ch transl ates spoken utterances i n
d al so i n German i nto one of German, Engl i sh or
e systemhas been desi gned around the task
i strati on (CR). It has i ni ti al l y been bui l t
h database of 12 read di al ogs, encompass-
around 500 words. We have si nce been

l ong several dimensi ons to improve
rage and to move toward sponta-

UCTI ON

i be r ecent i mpr ovement s of
t o s peech t r ans lat i on s ys t em. I m-
ave been made mai nl y al ong t he f ol l owi ng
ons : 1. ) bet t e r cont ext - dependent mode l i ng i m-
pr oves per f ormance i n t he s peech r ecogni t i on modul e ,

2. ) i mpr oved l anguage mode l s , smoot hi ng, and wor d
equi val ence c l as s e s i mpr ove cover age and r obus t nes s of

t he s ent ences t hat t he s ys t emaccept s , 3. ) an i mpr oved
N- bes t s ear ch r educes r un- t i me f r oms ever al mi nut es t o

nowr eal t i me , 4. ) t r i gr amand par s er r e s cor i ng i mpr oves
s e l ec t i on of s ui t abl e hypot hes es f r omt he N- bes t l i s t f or

s ubs equent t r ans l at i on. On t he machi ne t r ans l at i on s i de ,
5. ) a c l eaner i nt er l i ngua was des i gned and s y

and domai n- s pec i �c anal ys i s wer e s epar a
r eus abi l i t y of component s and g

l at i on, 6. ) a s emant i
s emant i c anal

Th



pendent s egment wei ght s .

Er r or r at es us i ng cont ext dependent phonemes ar e l ower
by a f act or 2 t o 3 f or Engl i s h (1. 5 t o 2 f or German) t han

us i ng cont ext i ndependent phonemes . Res ul t s ar e s hown
i n t abl e 1.

Engl i sh German
l anguage model PP WA PP WA

none 400. 0 58. 2 425. 0 63. 0
word-pai rs 28. 9 83. 4 20. 8 89. 1
bi grams 16. 2 92. 6 18. 3 93. 7
smoothed bi grams 18. 1 91. 5 28. 90 84. 7

af ter resorti ng |- 98. 8

Tabl e 1: Wor d Accur acy f or Fi r s t Hypot hes i s

The per f ormance on t he RM- t as k at compar abl e per pl ex-
i t i e s i s s i gni �cant l y bet t er t han f or t he CR- t as k, s ugges t -

i ng t hat t he CR- t as k i s s omewhat mor e di �cul t .

2 . 2 . S e arc h

The s ear ch modul e of t he r ecogni zer bui l ds a s or t ed l
of s ent ence hypot hes es . Speed and memor y r eq

have been dr amat i cal l y i mpr oved: Tho
of hypot hes es comput ed f or each ut

f r om6 t o 100 hypot hes es ,
comput at i on was r

s econds .

Thi s was a
N- be



When t he s t andar d GLRpar s er f ai l s on al l s ent ence can-
di dat es , t hi s r obus t GLR par s er i s appl i ed t o t he bes t

s ent ence candi dat e .

3 . 2 . Th e I n t e r l i n g u a

The out put of t he par s er , known as "s ynt act i c f -
s t r uct ur e ", i s t hen f ed i nt o a mapper t o pr oduce an

I nt er l i ngua r epr es ent at i on. For t he mapper , we us e a
s of twar e t ool known as Tr ans f ormat i on Ki t [ 10] . Am

pi ng gr ammar wi t h about 300 r ul e s i s wr i t t
Conf er ence Regi s t r at i on domai n of En

((PREV-UTTERANCES ((SPEECH-ACT*ACKNOWL) (VALUE
(TIME*PRESENT)

(PARTY
((DEFINITE+) (NUMBER*SG)

(ANIM-)
(TYPE*CONFERENCE)

(CONCEPT*OFFICE)))
(SPEECH-ACT*IDENTIFY-OTHER))

Fi gur e 2: Exampl e : I nt er l i ngua Out put

Fi gur e 2 i s an exampl e of I nt er l i ngua r epr es ent at i on pr o-
duced f r omt he s ent ence "Hel l o i s t hi s t he conf er ence of

�ce". I n t he exampl e , "He l l o" i s r epr es ent ed
act *ACKNOWLEDGEMENT, and t he r es t a

act *I DENTFY- OTHER.

3 . 3 . Th e Ge n e r a t o r

The gener at i on of t ar get l a
r epr es ent at i on i nvo

Tr ans f orma
g



s i de t her e i s a \bui l t - i n" r obus t nes s agai ns t t hes e phe-
nomena i n a connect i oni s t s ys t em.

The connect i oni s t par s i ng pr oces s i s abl e t o combi ne
s ymbol i c i nf ormat i on ( e . g. s ynt act i c f eat ur es of wor ds )

wi t h non- s ymbol i c i nf ormat i on ( e . g. s t at i s t i cal l i ke l i -
hood of s ent ence t ypes ) . Mor eover , t he s ys t emcan eas i l y

i nt egr at e di �er ent knowl edge s our ces . For exampl e
s t ead of j us t t r ai ni ng on t he s ymbol i c i n

t r ai ned PARSECon bot h t he s ymbol i
t he pi t ch cont our . Af t er t r ai

t emwas abl e t o us e t
mi ne t he s en

wer e


