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GEHBZ JES A BEE S EFERALRES 0 0T AT

406, P PELHD UPELTHRES S BRE el S (Y A HEEED, 0=001)

Y=8 Y =16 Y =32
Y sARE rmF  fEBE rmF  §ABE
ACL 62.22% 161 63.12% 288 64.37% 531
HAL 62.52% 159 64.23% 286 64.57% 530
FUN 64.44% 119 66.07% 260 64.74% 515

FHI BB NARELLSHFE I BRI AEREE S 2 ACL &Y =8, 16, 2 inT » &4 B|¥ U
#H% 51612882 531 B 535 244 B 2y S A w5 62.22% 0 63.12%% 64.37% - §1* F 3
A2 A% HAL» &Y =8, 16, 32 m'F-,‘E‘f s AT OIER L 1595286 % 530 B 5iE A 0 H
3 B yEam FES A u L 62.52% 0 64.23%% 64 57%01 | % FALFE L 2 FUN> &Y =8, 16, 32 chffin™ »

AwE UEHR S 1595286 2 530 B A A0 B RAERI RS A W G 64.44% 5 66.07%% 64.74% o
16
14 - - _

12 - “ . amom

10 A

Number of clustered tri-phones
[ee)

-, i1

IPA phone model
B 5 I BFppmAE DR, HEE =GRS FHALSFE Y =16



Flw A ts 2 w45 2 HAL v #54p 2 & > 2 ACL § B el » i o PEiE & B85 40 0B 810 15 2 5%
A 45 FUN 7 124 Boid cigpaion ks o § H B HY =16 /% » %2 “Th 2 3 % (FUN)” 1 B Rtk o 7]
P o HTRIFEELITY =16 FHE 25 EHA > A 14c(B 5T o @A\w;‘mfé’ B IPA T 525
P ofe F2 2@ F B d P BT oo 55 B IPA R K AT }3_ 997 Bz ABA > I F
BLEg e v 8 #5260 B 5 3E S R HCA
44, BBAFZ T RIFNR A 5FES 8

AmT P LHEAY 2 frE Y I FF R IEREY 0 T &P ARFER Y 5 F 031 (monophone) s 2
#o k(2 Die(% 2)3“ Pifse s 2 ap 7o anT R (-) EREEBYE-F5 235 2(MIX);
(z) MIPALZARETE 533 2222 (IPA) > 7525 40(& )97 ¢

F 7. B3R A2 S EMASE RS (NN A FERE A2 B

English Across Taiwan, EAT
Monophone Tree-Search Results

ACCURACY INSERTION DELETION SUBSTITUTION
IPA phone sets (78) 55.35% 13.54% 5.27% 28.92%
Mix phone sets (55) 55.49% 21.94% 4.98% 18.06%

English Across Taiwan, EAT

B EAT Y 0 WY E R Al R A REY S ARG AR ST EY A4
THEFIOB oI LFREET I R TREM FES F(MIX) cE i aEF L 5235% 0 @ 4 % IPA R
B FZxe? B2 25 S 5 5549%- Fut B G FERCE Slcs 3 B IPARRE T K > RS S
Poi b 5 S 4 e é’ﬁﬁﬁﬁ%*iwﬁ% E¥ o RE R A IPA S AR =B AT
%_% (triphone sets) > f1* ZF 2 Rz BB ELEEF % Lé&(HAL phone sets) > f1* B 4p i B &L 3 &
3 % & (ACL phone sets) » 12 2 | * FHlg & = ; ﬁ?ﬁ»%‘;‘ T RIFTAANREELS 72§ % T & (FUN
phone sets) » 4e(# 8)#77 :

08 ZaBF AR FEMEES A LT (BN AyERE 2 B

English Across Taiwan, EAT
Triphone Tree-Search Results

ACCURACY INSERTION DELETION SUBSTITUTION

Triphone sets (997) 68.07% 15.87% 4.43% 11.63%

ACL phone sets (288)  63.12% 19.73% 4.88% 12.32%

HAL phone sets (286)  64.23% 20.67% 4.75% 10.48%

FUN phone sets (260)  66.07% 16.94% 4.41% 12.71%

English Across Taiwan, EAT

RS T v &S anz i & WA (Triphone sets) e 4 25 #43hsc % 7 i 68.07%:0 FE s o 1% H-4 4p
R B E 5 % €& (ACL phone sets) > L F%*J*'ﬂﬁz% F vt 63.12%0 i mr S 0 @ 4}]% FrRTT A
mREEEE S & i (HALphonesets) » @ &2 §Fseionk 7 i 64.23% 0 FE s o 8- H 1 F
(R E Rl o 7;4;’; RZFH fu)i:rﬁ“ﬁ—%i% 4 ¥7 2.4 % % 5 (FUN phone sets) » & % ;1;%%%*:% GV
H#23 66.07%t Fr o B A 3 o Y 28 F 2 a9Esank it B 2 (IPA & MIX) 2 &4 - 2 KZE 3 4

15 (HAL) % % gm%?,;Mfr(ACL)*'x% RERE P I FRGRE ;é.‘p LB IR R (L AT #

EGERR SRR G P AR .

BHE A RER

A RN BEA RS D R 4T ’;‘%F%E%’%? FRE R ERE LEAT P B EEG
AL b e AT IPARE T K2 535 H “7?% ALY R Rzl F FRE e T E N
i w12 %éﬁsﬁ‘f&ﬁ KRR AR (- Nl 2 rufirs 5 & ’ 5 VG e S RS TR
F & o 41* 4 % HMM #:3) 'JB#&%&—%” FoF I EER E EEFARRAEL o I F LA
= 4p uz}i/v\%fr(hyperspace analog to language, HAL) > 3 1§ 2 s s 3 Firg 2 B3 B F 22 F
=33 P;fgu}fi—zf-‘f_oiw s AL ﬁﬂ;b—’v,z , Paﬂi“ri[ﬁfz»?—f ‘;i&;f?’&#pu}]i—zf-‘f_ U rasﬂ‘_é_‘_l“li
Bt B - B2 '%Lé& Erx g i ES R E c RHREP I %%frw‘; J,F'“
i ”1134‘5“—@‘—4\1‘?” Fo TIPS FREF G FESICE o A KT RS -@ kR AR



N
2o

[1]

(2]

(3]

[4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

ml4

FRAFL 04 T Le- B R BET T 0 B E S EE S SRR AR

543
Chung-Hsien Wu, Yu-Hsien Chiu, Chi-Jiun Shia, and Chun-Yu Lin, 2006. Automatic Segmentation and
Identification of Mixed-Language Speech Using Delta-BIC and LSA-Based GMMs. IEEE Transactions on
audio, speech, and language processing, vol. 14, no. 1, pp. 266-276.
Alex Waibel, Hagen Soltau, Tanja Schultz, Thomas Schaaf, and Florian Metze, 2000. Multilingual Speech
Recognition. Chapter in Verbmobil: Foundations of Speech-to-Speech Translation, Springer-Verlag.
Rafid A. Sukkar and Chin-Hui Lee, 1996. Vocabulary Independent Discriminative Utterance Verification for
Nonkeyword Rejection in Subword based Speech Recognition. IEEE Transactions on Speech and Audio
Processing, vol. 4, no. 6, pp. 420-429.
Yeou-Jiunn Chen, Chung-Hsien Wu, Yu-Hsien Chiu, and Hsiang-Chuan Liao, 2002. Generation of robust
phonetic set and decision tree for Mandarin using chi-square testing. Speech Communication, vol. 38(3-4),
pp. 349-364.
Mathews, R. H., 1975. Mathews’ Chinese-English Dictionary, Caves, 13th printing.
J. C. Wells, 1989. Computer-Coded Phonemic Notation of Individual Languages of the European
Community. J. IPA, 19, pp. 32-54.
James L. Hieronymus, 1993. ASCII Phonetic Symbols for the World's Languages: Worldbet. Journal of the
International Phonetic Association.
Brian Mak and Etienne Barnard, 1996. Phone clustering using the Bhattacharyya distance. in Proc. ICSLP,
pp. 2005-2008.
Jacob Goldberger and Hagai Aronowitz, 2005. A Distance Measure Between GMMs Based on the Unsented
Transform and its Application to Speaker Recognition. in Proc. of EUROSPEECH 2005, pp. 1985-1988,
Lisbon, Portugal.
Chomsky, N. and Halle, M., 1968. The Sound Pattern of English. New York: Harper & Row.
Burgess, C. and Lund, K., 1997. Modelling parsing constraints with high-dimensional context space.
Language and Cognitive Processes, 12:177-210.
Robert M. Gray and David L. Neuhoff, 1998. Quantization. IEEE Transactions on Information Theory, vol.
44, no. 6, pp. 2325-2383.
G. Salton and C. Buckley, 1988. Term-weighting Approaches in Automatic Text Retrieval. Information
Processing Management, vol. 24, no. 5, pp. 513-523.
Josef Kittler, Mohamad Hatef, Robert P.W. Duin, and Jiri MatasOn, 1998. On Combining Classifiers. IEEE
Transactions on Pattern Analysis and Machine Intelligence, vol. 20, no. 3, pp. 226-239.
Jerome R. Bellegarda, 2000. Exploiting latent semantic information in statistical language modeling. Proc.
IEEE, vol. 88, no. 8, pp. 1279-1296.
Jay G. Wilpon and Lawrence R. Rabiner, 1985. A modified K-means clustering algorithm for use in isolated
work recognition. IEEE Transactions on Acoustics, Speech, and Signal Proc., vol. 33, no. 3, pp. 587-594.

English Across Taiwan, EAT [online] http://www.aclclp.org.tw/



(18]

[19]
[20]

[21]

Chia-Ping Chen, Jeff Bilmes and Daniel P. W. Ellis, 2005. Speech feature smoothing for robust ASR. in Proc.
ICASSP, Philadelphia PA.

Johnston, D., 1997. Statistical Methods for Speech Recognition. The MIT Press, Cambridge, MA.

H. Ney and S. Ortmanns, 2000. Progress in dynamic programming search for LVCSR. Proceedings of the
IEEE, vol. 88, no. 8, pp. 1224-1240.

Steve Young, Gunnar Evermann, Mark Gales, Tomas Hain, Dan Kershaw, Gareth Moore, Julian Odell, Dave
Ollason, Dan Povey, Valtcho Valtchev, Phil Woodland, The HTK Book (for HTK Version 3.3).



