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16.M6. Intelligibility of locally time-reversed speech in four languages:
Comparison among Chinese, English, German, and Japanese

Kazuo Ueda (Kyushu University) , Yoshitaka Nakajima (Kyushu University)
Shunsuke Tamura (Kyushu University) , Akihiko Shichida (Kyushu University)
Wolfgang Ellermeier (Technische Universitat Darmstadt) |, Florian Kattner
(Technische Universitat Darmstadt) , Stephan Débler (Technische Universitat
Darmstadt) , Ngar Nie Neo (Technische Universitat Darmstadt)

It was investigated how the intelligibility of spoken sentences in four different languages
(Japanese, German, English, and Chinese) changes as the duration of segments locally reversed
in time increases. Thirty-five sentences spoken by both a male and a female speaker in each
language were extracted from a database. The sentences were divided into segments of equal
duration (20-170 ms); each segment was reversed in time, and subsequently joined with the
other segments in the original order. The resulting utterances were presented diotically to 28
native speakers of each language through headphones. The participants were instructed to
write down what they heard without guessing. Intelligibility (percentage of correct morae or
syllables) was above 90% when segment duration was 45 ms, but dropped with increasing
segment duration to below 15% at 120 ms. The 50% point was around 65-80 ms irrespective
of language. A common time-averaging mechanism is likely to work in speech perception

across different languages.
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9:00~9:30

17.M1. Expyriment (2 £ 2 O\ IBFEER
YR (EIRFRFEXFHRE/ BAFMRES) | FTEEHE GRIRFXR
FIRIFHBEFZHARERD) |, erfm RIKFRERIBHREFZHIR/RILKF K
ERFEERAT)
AW TlE. Python SEDEEHA 74 7 7 Y Expyriment IO WTHRE T 5, iEFE, L
BB T 5 Python SEEOHRER RSN, "TELEE 5 T 5, Expyriment (3.0 Y)H
FEBPLMBEAFERAICHEINAZAZ ) T FR=Z2D 74 77V ThH O, EEHEE
TOERGIHATIEEL /a5, LA L. HATIX Expyriment & X O Python 538 B RO FH

BT L FIAFICE > TR S23% v, Expyriment O &EARPLEER O & & DI,
BRRy 72 S A (IREGEENREIE 72 &) I TOMET 5,

9:30~10:00

17.M2. =MF&RICXS T B B A= O E E 5

HEMIEE CRERAFPEaEEN M) | LATR (KIRKFEFER) , NS

Z (RERRFEFRUTERD)
fEA DAL, bt & 3T 2 o L EANCHEORS IS T oND L ELDNS.,
AW TR AT O SRR T o bbb & O ST O A2 0 &R % T -
oo F 7o, EMRMERNICH T 5 AT OBZEOMAZE S B L 2. WiBE M Tl
EOCEERTIC S T EEHR L oA RO N, QAR - FAILIE O SR 5 ST
B~ L T2 e ARBRENE, £, SHANKEIICE Y 2 RAFOMMEOMEAZ
3. AW O BB B TR S 2 2 R E N7,
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10:00~10:30
ITM3. DEEA BN LEANEDLDIZTTA—FTELD 7
WHEL (HIKRFERESCEDIRRD)

COHETIZ [BWLE ] ICOWTLEEZDOVIGE» L EDXHILT 70 —FTEERICD
WTEREERME L 2 v, BRIICAEREF TR AL, CEERO»ICHET 3 EREZALD
BERHCE DS W T TONAHRA COFEERGRAZRTT 5, ZDOEERHICOVWT, 707
Db OIEFE I 2 FARE L 72\,

10:30~11:00
Wi (2R DT 4 RAAyarTd)

11:00 a0 JRE
THRE (RICKFRLPHEFHARE - 549 EHE 0% 7 LHEARE)

11:15 RX L2 —HUR (11:30 £ TICHFBEWVWLEY)
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(AR, BAZICHHINTLNEEY)

FAEFE, 5FKRF

FARIEE, BRILRFRFGF TR

16M4 - E 49 BB I A F 7 LAHEHFEAR

bz

)

EHMX, INKE RER=MIZHAERE 754 > ARRZEEF /IS BA
RRFURE > X —
16M6

RBEL, RIEKFPREHREXAHFE
16E2 - £ 49 RIAEI O F 7 LAHFEASR

MEEMR T, PRRFRLGOCEFIREHEL 1 F
15E4

T 5, FERKE AXFE
Pa2

ALRIBA{E, IZAER AT SFED
15E1

1THBRE, RAAKRFPRF B XAHIFTR
16M2 - 1B oA+ 7 AHEEASRZE

BE M, RIAKRFEREHR XU
Pb3 - 49 EAMEIOF 7 AHEASR

BH=TX H|IXF KFREFURR - EmtEERRNFRBE - REFD
£¥
FenllcaE



IR, BIERBARFE
Pa3 - Pa4

REBEOR, RIEKFPREHREXAHFR
16M2 - £ A9 EIFIR IR F 7 LHEHFEAS

B, BE RS OESR
16M5

WHHEZ, RIEKFP KRR XEHFER
16E1 - 16E2 - 17TM3 - £ 49 BB IR F 7 LHEEAS

THE—, RRBFAFBFELFR
15E3

BEHEMK, STRAY AR

BAHE, BERBAR/ THALRMAOEPLEOREN ATLHEF
Pb2

BEE, LWhEBEAY

SIEHT, BAREAY (REERRNEL

MERE, XRFRRAFAEFE

16M4 - Pal

TIER, RIAKFRFHREX AR B AP MRES
17M1 - £ 49 EIFMEI 0 F 7 AHEHEFEAS

FIBE, BXUBERTE KFHRIBEHRY X 7 LZHER
15E2
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RIGHF—, HESULENTART

MEZE, BRERFRF EFRUIAR BFEFEXR @ERMNT - £RE#

FHEE BLHE 2F

Bk, A

YEMIER, FHEXAT

Pa3 - Pa4 - Pbl

MEBH, RRBFAFBFELFR

FULEARA, Yy RAE— WA SHMERNE 7 0> 7 4 THISAT

16E1

MERERT, BERFRR
Pa3 - Pa4

FTIE, BERIBART KEHRBER - AT 4«

16M1

THMEZ, AR

AMIEE, KRR
17M2

MHEFSE, R - BamEERITR TS
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