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Fi gur e 5: Compar i s on of t he �ve s ys t ems

i ncor por at i on of knowl edge s our ces i mpr oves t he
l anguage i dent i �cat i on accur acy s i gni �cant l y. For

t he cr os s - channel t es t s s ys t emWpostLM l eads t o
bes t r es ul t s . I n al l cas es t he per f ormance i ncr eas es

when addi ng t he di ct i onar y. Fur t hermor e, t es t s
i nc l udi ng t he l anguage- dependent wor d gr ammar s

out per f ormthe r es ul t s of t hos e wi t hout l i ngui s t i c
knowl edge. Tes t i ng under di �er ent channel

t i ons i ncr eas es t he per f ormance s i g
t he two- s t age s ys t emWp o

i mpact . Not e how
guage i den

ar e



5. LI D USI NGDI FFERENT

KNOWLEDGE SOURCES

For each l anguage we cons t r uct ed �ve s ys t ems ap-
pl yi ng di �er ent l evel s of knowl edge.

5 . 1. Syst em P n o P T

P n o P T i s a r ecogni zer wi t h phoneme- bas ed acous -
t i c model i ng. For each l anguage a s ys t emwi t h

cont ext - i ndependent phonemes whi ch ar e model ed
by SCHMMs wi t h 50 t i ed mi xt ur e wei ght s was
bui l d. For t he German l anguage we us ed a s et

of 46 phonemes , f or Engl i s h 54 phonemes and f or
Spani s h 48 phonemes . The phoneme s et s i nc l ude

s peci al noi s e model s t o model human and nonhu-
man noi s es as des cr i bed i n [ 11] .

5 . 2. Sys t emP w i t h P T

P w i t h P T i s s i mi l ar t o P
t act i cs i . e .

phonol



t he i ncr eas i ng ambi gui ty when addi ng l anguages
t o be i dent i �ed t o t he s ys t em. We us e a par al l e l

ar chi t ect ur e as s hown i n �gur e 2.
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Fi gur e 2: par al l e l ar chi t ect ur e of our LI Dsys t em

4 . CROSS-CHANNEL CONTROL

As ment i oned bef or e , many cons t r ai nt s ar e appl i ed
t o t he dat a col l ect i on pr ocedur e t o guar ant ee t he

compar abi l i ty of t he r ecor ded dat a. Bot h of t he
s i t es at whi ch we col l ect our dat a us e t he s ame

cl os ed s peaker mi cr ophones , t he s ame har dwar e
t o di gi t i ze t he s peech i nput , and t he s a

nar i o and cal endar . To cont r ol f or
nel var i at i ons or di �er ent

have r ecor ded addi t
col l ect Germ

the U.



and Kar l s r uhe Uni ver s i ty over t he l as t 20 months .
I n each s es s i on, two peopl e ar e as ked t o s chedul e

a meet i ng wi t h t hei r di al og par t ner s . Cons t r ai nt s
f or t he s cenar i o, t he cal endar and t he col l ect i on

pr ocedur es of t he dat a guar ant ee t he compar abi l -
i ty of t he dat a r ecor ded at di �er ent s i t es . The col -

l ect i on s cenar i o and r equi r ement s ar e des cr i bed i n
det ai l i n [ 3] and [ 9] . The SSTcor pus cur r ent

s i s t s of di al ogs i n t he l anguages En
Spani s h, and Kor ean s pont an

t i ve s peaker s . The col
has al s o begun

cur r ent
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ABSTRACT

Automat i c l anguage i dent i �cat i on i s an i mpor t ant
pr obl em i n bui l di ng mul t i l i ngual s peech r ecogni -

t i on and under s t andi ng s ys t ems . We have devel -
oped a f r ont - end LI Dmodul e bas ed on LVCSRto
i dent i f y Engl i s h, German, and Spani s h l anguage

f or us e i n s pont aneous s peech- t o- s peech t r ans l a-
t i on. We s t udi ed t he cons t i t ut i on of di �er ent l evel s

of knowl edge t o i dent i f y a l anguage, i . e . t he pho-
net i c , phonot act i c , l exi cal , and s ynt act i c - s emant i c

knowl edge. A compar i s on of LI D s ys t ems us i
di �er ent l evel s of t hes e knowl edge s our

s ent ed. We showed t hat t he i nco
i cal and l i ngui s t i c know

of t he l anguage

I n r ecent
r e


