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T3 tRBEETH3, LrL., ChETCOIHSEE
ERBICBT 3 HERS < &\ [1)-[6][8] BECEEFER,
RNAY Y HABEEFC L > TCRESNAEFFLAVASER
BloREFEREL 2 [9)[10)0 ~4 Y vy HArEHEOEEFEA
waziickh, EXEBOTENAREOB2ERYT
I, EBOEBVICL 3FBEOBVOLCER L CEHEAITS
TEHETED, LAL. ThETORETH. KEEELE
FitT 2BOBTFEER 20BN RKEH0»2FIAT
3CEE¥EoTn3E,

—F\ BEBROWRCETY, BHLEEEAA
B oHNAHREAAABE~LRBE 4, B, =
A=— F HMM %l ASEERIIORE [11] 285 & hT
h 60

KBETIE, N4 Y Y HAEBCL > CREBINATH
HRIC, ThETOBNRSEOFIRCmA., BT
BEXFIAT 2SEBNOREETAR . 2DEDK, K
RIiEE 2 FIFACE 3 N-gram % ergodic HMM % SZ5&5
CHEAL. £0HEXRNAERECOWTRETT 2,

Ebic, Th b, BIAREZFIALAEFEC
DWW, ¥FREE L AANTRCTT 38ABENICO W
TR ETA S,

2 #fH
2.1 bilingual EEF—F <—Z [ZD2NT
FPF— % <— X bilingual BEEOBL 1 BORVEL

HBEIORYIIL>Tn3, FliKRT X5, AHEKZE216

HFE (FRvT7 v % 216 HEE). 3555 500 HETH B, axfl
HRICENT REHD > 100 MECEHETh W, BRElc
% 101 55200 HETD 100 BEL i, 100 BiFE
¥ 10 BET2 10 o7Ar—7 KB, 10 BoRFIER %
FThoTEXDOEHTHIBL Lk, BIERCEBTIAN
BEOHEM 1 054’ 101,111,121,...,191 © 10 Elo
ANt 28ARE %3, o, XHHADOHEE L&
AoHEORS M TS 3,

# 1: bilingual FEF — L R—XiLDONnT

English
500
500

u Japanese
FCF “ 216

MAO 216

2.2 EEFWEBERELCOVT

VQ HSREAVAHEDOIITRELE 2 KFT. &
H4EBIE R LPC 4888 (COR)\ LPC # 7 X } 5 AR M
(CEP)T® 3, Yh. fHliLARX~2 FAEESERER CEP,
WLR {'560 ﬁﬁ@ﬁﬁz*? l“’?ﬁﬁmﬁbf\ R
7 PADE-7BRHHCHIEL T3, EREDERS
RU20EHEXER (1), (2), (3), (49) LFEF.

R 2: FEDNRE (VQ HEIR)

HTHEESR 13 &
LPC &i#f 10 &
FAE R 12 kHz
BE 256 75 (21.3ms)
BEFEY | 2B 128 & (10.7ms)
iBERS: 64 /A (5.3ms)
LB (1—-0.982z71)

np(f,9)= [ Gogf(3) - loss()’e2 (1)

N
dpp(f9) = () - D)2 (2)

i=1

cze (..., NEECED,.... e rr2roa

BED<I brTH B, FTHEVREUE N =16 & Lo

dyrr(fi9) = Lr(f(k) — g(N)(log f(A) — logg(,\))g—;\r
©)

N
&y p(f,9) = Y (1) =N - D) (a)

i=1
KiC, Universal 588, N-gram. ergodic HMM %
Rk FEOHFRERER 3 IKRT. EHIEFEER AR
ic LPC #8BSfR# & LPC ¥ 7 X } S LRMTH 3, ¥ %
Universal #5148k WLR BESERESIC X Y VEREL 2o

3 EBEHEHMEECHOVT

3.1 VQ HSREAVRHE

EEERX VQ ARV, K-> THEMTONS [T
ANEERE V; CRTEEh. 2ORBRFLES 4;
HEh, d; BRADTHIHER V; 2BRL, 2OKF
JCHICT 2 EELBIGER L T 3.



# 3: FESH4M (Universal #4548, N-gram,ergodic HMM)

HCHEES 16 &
LPC &7 14 &
B LR 12 kHz
BE 256 # (21.3 ms)
BEGRE | FFSRVERGRE: 144 A (12 ms)
BF{trs: 36 /5 (3 ms)
IR (1-0.97z71)

3.2 Universal 51k & #OERF EREKE A
RF Y5>~

LEBER, TRCOEFE X VERE e Universal #
SEROHSOHEER*ETEEERC X VFENTLHh
30 ANFEEDIDL B, Universal HBBROFKS D HBIRESR
¥ETEEEEEERT 3. COANFEOEBEMM K
L. £EBOTENK L 0EELHML., D OEEYS
A 3 EEBEROSELRIGR LT 5.

FERE RO B OEHERE & Lk, Euclid 258
(& (5)) &+ Kullback-Leibler nf&#E (X (6)) ZAvi.

d*(f,9) = Z(pgf) _ pgg))z

(f)
d(f,g) = Zp 2 log (g)

CTTp; By 5 i OHBREREET,

(5)

(6)

3.3 Universal St & N-gram 2BV34
=

3.3.1 0-gram ( unigram ) ZBWV3H%

Universal F5HRIC & ) BFL & h A FERFIPOEH
SOHBHRY LA SEBCEIHEL VHEET 3, cof
BENLHERCIY), ANEEI BT NAFSRIID
HERER L EBE/ICRD, FROERESL3BELR
AERET 3,

TP, HRINAEFSOHERRELEED T/ HE
ik, XOFSEEUHSRIIOMBRREREED T L
RBDOERET DD, DI ARME(107°) KFERL %o

T ® 0-gram ( unigram ) &, LLTFO k5 @KL
%o

o FH

Wy, Wa,...: FHEEE
m;

P(z;) =p;i = i (7

P(:c.-) FE lcxld 3 HBRER ( = P:’)
m; : 5 z; OHBRSE
M : HESOHBRK

o B3

W=w1w2...

wn : ANHFERT

log, P(W) = Zlogz P(wj)
i

=Y nilog,p;
i

=NY glogp
i

(8)
(9)
(10)

g : BE W B 345 z; OWBIRESR
n; : 7% z; OB
N : EEE W B0 3/ 50HWERH

3.3.2 1-gram ( bigram ) 2BV35%

Universal HSRIC X b BRFET W A4EECRSIf 0>
HMoFSOWBRHRL L BERCFIRBEIIRD 3, C
DERICE Y, ANEFESLEA N FERTIOHERE
LELEFEFIORD, RAOERERL BT LHBINER
¢+ %0 &y, O-gram (unigram) &EHRIC, #EEhE
O OHS O BRI ED TP WEEICKR, HE
AfH (107%) B L%ko T l-gram ( bigram ) KELTF
DRICER(EE D,

o FH
Wy, Wy, . ... : ST
P(zi,zj): z; & z; L OHBIFES
P(z;) : z; OHBIRER

o B33
W =wiw;...wa : ASIFSRI
P(W) = P(w]|start)P(walw,)...
- P(walwn-1)P(endfw;-,)(11)
P iH&j
Plajles) = ) (12

log, P(W) = Z log, P(w;|wi-1) (13)



3.4 ergodic HMM %AW3h%k

2 {REED ergodic HMM #[ 1 ic, 3 YRAED ergodic
HMM #H 2iIc;RT. ergodic HMM &, £ TCTOREI D,
ETORE~BBT 3%+ HMM ©d3, HMM
PR T B AT A2 3L TS5 KA 3,

M = (4,B,T) (14)

zTT\ A BREFOZEBRESE. B kRECHTIHS
OHBHESE, I RPBRREOHETH 3, ergodic HMM
FRAv3C XY, FRERA LD v 73X PICKF
4+ TICHNEEEFIAT s L HiTE S,

o0

31 82

1: 2 4RAED ergodic HMM

A

2: 34RHED ergodic HMM

Universal #5tRic X Y S EEEICHHL ergodic HMM
EYERLL . ANEE» DB S W AAREFAS RO IRE
LEELTEED ergodic HMM fFiCK D, BROBLEEX 54
% ergodic HMM O EFTE¥#EIER & 7 5,

& ¥ ergodic HMM DZREDOFHSHIIESE B OYHA
fEE LT TORREEEL LB CRETHOHRR
HAohidhoke 22T B OURAE L LT, Universal &
SRIC X 2 ERTFEER Y B & ¢ 2B Avi. K
BB A OPHEL LTk, 2EOPRICELZHER
Do, PAfErHEET RRETCESB T3 3
D EE L, FEEEREORSRIINCE T, EHS 86
TIRRYECEBRERIC, RAFSHrERT s3BR 2 to
RE~BBTIRERE Lk, 4. 2TOREOTHIRE
BEE rEMicEL< L,

4 SEESAIER

—EOAFHIC X @G EZH 3ICRT . FERTH.
FEHMBELYEHESW L. Universal HAEE#VERT %, %
ofic, EERBCEREEHERACOZBA0EF L
Ve 7 %, BESR ik, ADFHEEDWE. DorUdE
RLABZ4DEFALBRBL, X ViEwEFL2EOEE
RESIERET Do

4.1 ADHFEHK & DR

ANIBAEER BB OBIR # K 4-101CTRF o AJIMEES
H1~10 ¥TELEEho ANIMBORNML 3 CH>T,
BERREAT 3. VQ HSREAV28E. 16 0324
SOFSEEEAL, 45 MBANTHEREAEBED
AN TEBRC ERDN S, i, ftbd Universal VQ#
SERHICT I HEOEE. R2HAS LOFSERYERT
hiE, SHEOANTRELALBITEZ T LHEDR 3,
%7 U Euclid BEERECREEEREEEAV3HE0S
By AFEL EOFSERELELE TS, T, ergodic
HMM (3 states) 2. S12HSOHSBEAVIE ]
BEFEOANCEITE 3, D EoERI BN RFROR
T B AHREZ AV 32 RN T L 305
fCo

4.2 FHIHEOKXE S EOBEE

HESEROKE & LERRIROBRE ¥ 410ic/RF . Uni-
versal BRI 2 20 512 FTEIL X ¢ %ko Universal
HEEREAV25E. 8 HSO/SRYEATIE, 53
BEANBBAGFET 288, mLArEilcisces
DB, LL, ergodic HMM (3 states) #3484
. 95% LI EEERIT 2 cdicik 16 FEOHSIRLNRE L
ER-T

WFNOFEDHEIC S, FHEREKEL A5 EHT
BHEELCADY, 100 BEBFOETC+HEETETV S,
L#Z L. bigram kKX 385k 512 FSOFSRT 5% D
BHRDETERL TS,



TRAINING
ehistogram
] Universal
i | Codebook *N-gram
e ergodic HVIM
f Y
speech | LPC . calculation of .| closest
\%ave ™| analysis va similarity language
3: Universal 2B B A S BOoZTERIE
4.3 HE=EETTOHR HMM (2 states) DL REFITA X |\ BIRIAIFEEAV

Universal #5iRZ¥iIcT 38Tk, EBESENTIC
BATHRIELAYZOHRECZERGRE b ADPoke LD
L. EBCREETCY X7 AREBWESh 3 C L EET
Y. BEXREBLEAANCH LTRIIRL SR
CLBREETH D, £ T KK, 7v—2FICETHE
BLAES L, BE2KCETHEEL BE0ENLER
C2onT, £FEOET T 3R~ .

4.3.1 7 UL—LEOINES R DR

7 V- ARICHESEEE L ARSI OWT, BHRRER
*FIAT 2 HEDRE &L LT Universal FStRE £ORER
EEREEEY AV 378 (K-LiF8R) c X 2858 L Bty
ZAFECEFIA T 2 HEEDRFE & L Tergodic HMM (2 states)
IC X 3R AR 11,12IKR T ANHER1~10 T,
HEROKEE R 2~64 S TELE ¢ic. ML 34D
CEEFTRERLTNA 20T A {HBEGRERETMA S C
& &Lko TTT, segmental SNR (R) B (15) DX %
CBEIN., EFFEER L FEOHBIREE (16) O
KHHEN 3,

R=10 logm% (15)

Tn

142>
u

fn = (16)
2T, uREDO7v—0DB5DY—, viEEDO7L—
LDMEFDAT —, r, RIBBEFRETH 2,
EboDHBECXIHBHNEL, 8HB. 16HF, two
HBEOKRE ZOFSREAVAES CHWEL/RLT
w3, GEDSHEL I6HBZOBESLHET 5 L. ergodic

4

BHBEOH BT ICTT 3WMERB AL WL 3,

¥ EFRECEWCETHER LA ATTETFHICHT 28
HEEH 13T T . SHSOFHSEREMA . 10 HFEAIL,
SN Hitk 0dB ~10dB ¥ °Z{b& ¢7o SN Ha310dB TH,
BREAYEZORERZRONT, 0dB CHk ergodic HMM
(2 states) HBRE, REALRBITE TWi\a, SN HE
5dB DFEC N CEFELHBT 5 L, ergodic HMM
(3 states), l-gram(bigram) € X 2ERBIARHEZRLT
¥y BSFROFIAGEN L SROFIA S, BF
I3 3 MERBAC L B3,

4.3.2 HESEFCOHEIHZTEOBR

HESKRICHESHEER LB ICoWT, BHREEY
FIR3 3 HE0RZE L LT Universal HEIRIC X 2FERE
ERISEAV-3 58: (K-L HRE) c L 385 L, Bifvx
HEEFIAT 3 HEORE L LT ergodic HMM (2 states)
IC X 2RI % 14,1510 7R T ADIBEEHIZ1 ~10 ¥ T,
HSROKEE X 2~64 ¥ TEILE®h, TTT, SNR
(R) BX (17) DERICER T h 3,

R = 10log,, % 17)
v = 210~ F/10 (18)
o = — 2 (19)
14 =
u

ME0HEE L FBEOMEBREK 7 By ANDFH< 7 —
@ ZRKHEKIC, SNR X W HEFO 7 — v 2K (18) DFR
CHHL, £7Lv—40-7—u LW, X (19) ORRICH
Hxhs.



ELODMIED 2HSOFSREAVARCRIE
WEIFIREERLTE D, EEENTCB Tk 32 BEDH
BEOKE TOHSEIAF-BIIEEEL 3 tibh 3,

BHECONWT B¢ 3HETD SN % 20dB~
40dB % CTEIL X ¢ ROREFIEBEH 16ICRT . 32H 5D
FHSWREEAL, 10 BEEATI L 2o SN H3%20dB 04
B2 {BHTE RV, SN Bt 40dB DES B2 iCE
BT E 3, EFEOEFICHT SifitE% SN 2 30dB 0%
BB THET 3 &, 1-gram (bigram), ergodic HMM
(2 states) FERFIBE BT ¢ TR WHEEZRLTE D,
BI 2R A v 3 SRR R IFRE A Vv 3 HERIC K~
THTICH T IRENBAC 2 RBDD B, LArLARD,
ergodic HMM (3 states) (€ X 3 BB R DT ICHA~IE
Ve

5 LIV

THhECOBNREEFIAT 3 /i BIRAEEH
AT 35X 3BAEREBELC, BUTBETFOI 36
ERB ok, BESEETCR, BXE—BLOWTH
BIEER T TR - s, BRCEZEERIAOh AL ok

o Universal B4R ICES HETR 3 MEBBEDOAN
TH - EFEOBIIATIRETDH 3,

o HMEEBE T KB WCREBIAY - BEEE AV 358
DBFIEREDERIFE LA L Ab AV,

o HERETK I TRENZEERAV 345 (bi-
gram, ergodic HMM) 3RS0 24EECE B v 3 58 (his-
togram i) ICH~_CTREERR .

o EMTFRSTIIWTH. KEAFSIR (256,512
5) A 3HRLVE-RIRESL 5, Ll
Ko, EFESETCETRPEEDKE X (8, 16,
2 H5) ORSERIH-BEIBESX 3.

SEDEAERCR Y v -2 Bt wT R B
Thbhdhok. BHEFEEEFIAT sRICRE, KEX2R
BrRhwiELbN R, BNEEEEFIAT IRCRL
OHBRAEL BnEELLNR, TESHO7 v— LM
KOWTHERNENIDEXEDITHH 5, §thoFE
tLTh. &) SHOSERCOBRFIC, REERTOR
BIBEFT b3,

o ZJL—AFEHAMOZE
o ZROEEMCOEF
o EEEHRBICOREA

HEF

HREOBEY SA TR ABREE, REAHHE. @
RN BERUFEEER, ergodic HMM software %32
HLCRS tARCAERBER A AR ERF T
3 5 FERRAEMEZEOERICERRL T,
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% 4: Universal VQ #84E (Euclid 868f) Ic X 3 H - ZE0OZRFIE (% : B 14 (MAO))
FHEED AJIBIEEE
RES 1 2 3 4 5 6 7 8 9 10
2 55.0 | 70.0 | 65.0 | 70.0 | 75.0 | 60.0 75.0 75.0 75.0 | 75.0
4 55.0 | 75.0 | 70.0 | 70.0 | 80.0 85.0 75.0 | 80.0 90.0 | 85.0
8 60.0 | 85.0 | 85.0 | 80.0 | 85.0 | 85.0 90.0 90.0 90.0 | 95.0
16 800 ] 8.0 | 80.0 | 85.0 | 90.0 | 90.0 95.0 95.0 95.0 | 100.0
32 80.0 | 90.0 | 95.0 | 90.0 | 90.0 | 95.0 | 95.0 | 95.0 | 95.0 | 100.0
64 75.0 | 90.0 | 1000 | 95.0 | 95.0 | 100.0 | 95.0 | 100.0 | 100.0 | 100.0
128 75.0 | 95.0 | 95.0 | 90.0 | 95.0 | 100.0 | 95.0 } 100.0 | 100.0 | 100.0
256 80.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 95.0 | 100.0
512 80.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 { 100.0 | 95.0 | 100.0
3% 5: Universal VQ #5148 (K-L 1#8E) I X 3 B - EoEFI= (5% : Sk 14 (MAO))
SR AJIEEEH
A& 1 2 3 4 5 6 7 8 9 10
2 55.0 | 70.0 | 650 | 70.0 | 75.0 | 60.0 | 75.0 75.0 75.0 | 80.0
4 55.0 | 75.0 | 80.0 | 65.0 | 75.0 | 80.0 | 75.0 | 85.0 | 80.0 | 85.0
8 60.0 | 80.0 | 90.0 | 75.0 | 80.0 | 85.0 | 90.0 | 90.0 | 90.0 | 100.0
16 80.0 | 85.0 | 90.0 | 80.0 | 95.0 | 100.0 | 100.0 | 100.0 { 100.0 | 100.0
32 80.0 | 80.0 | 95.0 | 100.0 { 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
64 85.0 | 90.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
128 80.0 | 90.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
256 90.0 | 85.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
512 90.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
% 6: 0-gram (unigram ) I X 3 B + EOFRFIE (5 : B 14 (MAO))
FERD AJIBEER
K& 1 2 3 4 5 6 7 8 9 10
2 55.0 | 700 | 65.0 | 70.0 | 750 | 60.0 | 75.0 | 75.0 75.0 | 80.0
4 55.0 | 75.0 | 80.0 | 65.0 | 750 | 75.0 | 75.0 | 85.0 | 85.0 | 85.0
8 60.0 | 80.0 [ 90.0 | 90.0 | 80.0 | 90.0 | 90.0 | 90.0 | 100.0 | 100.0
16 80.0 | 85.0 | 90.0 | 95.0 | 95.0 | 100.0 | 100.0 | 100.0 | 1000 | 100.0
32 80.0 | 80.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
64 85.0 | 90.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
128 80.0 | 90.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
256 90.0 | 85.0 | 95.0 | 100.0.{ 100.0 | 100.0 | 100.0 | 100.0 | 95.0 | 100.0
512 90.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 95.0 | 100.0
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3 7: 1-gram ( bigram ) Ic X 3 B « KOG (8% : Bk 14 (MAO))

TN ATIEE _
REZ 1 2 3 4 5 6 7 8 9 10

2 55.0 | 700 | 65.0 700 | 75.0 60.0 75.0 75.0 75.0 | 80.0

4 60.0 | 75.0 80.0 70.0 | 80.0 85.0 75.0 85.0 90.0 90.0

8 65.0 | 80.0 95.0 80.0 | 85.0 90.0 100.0 90.0 95.0 | 100.0

16 80.0 | 85.0 | 95.0 | 100.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

32 85.0 | 85.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

64 80.0 | 85.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

128 80.0 [ 95.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

256 85.0 | 95.0 | 95.0 | 95.0 | 100.0 { 100.0 | 100.0 | 100.0 | 100.0 | 100.0

512 85.0 | 100.0 | 85.0 | 90.0 | 95.0 | 95.0 | 95.0 | 95.0 | 95.0 | 95.0

5% 8: ergodic HMM ( 2 states ) iIc X 3 B + EOMFIE (5% : B 14 (MAO))

FF5iRD ANIHGEE _
KEE 1 2 3 4 5 6 7 8 9 10
2 50.0 | 70.0 | 60.0 | 60.0 [ 65.0 [ 70.0 | 75.0 | 70.0 | 70.0 | 65.0
4 55.0 | 60.0 | 60.0 | 65.0 | 65.0 | 650 | 70.0 | 55.0 | 55.0 | 70.0
8 60.0 | 70.0 [ 700 | 60.0 | 75.0 | 750 | 80.0 | 75.0 | 85.0 | 90.0

16 75.0 | 85.0 | 95.0 | 95.0 | 85.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0

32 75.0 | 80.0 | 100.0 | 85.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

64 85.0 [ 85.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

128 85.0 | 90.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

256 80.0 | 85.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

512 90.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

3 9: ergodic HMM ( 3 states ) ic X 3 B « ZORRFIK (55 : B 14 (MAO))

FEtRD ATBEE
REX 1 2 3 4 5 6 7 8 9 10

2 70.0 | 700 | 45.0 | 60.0 | 50.0 | 70.0 | 60.0 | 65.0 | 50.0 | 55.0
4 30.0 [45.0| 50.0 | 60.0 | 60.0 | 60.0 | 65.0 | 60.0 | 55.0 | 50.0
8 70.0 | 85.0 [ 95.0 | 70.0 | 80.0 | 75.0 | 75.0 | 75.0 | 85.0 | 75.0
16 80.0 | 85.0 | 950 | 90.0 | 95.0 | 95.0 | 95.0 | 95.0 | 95.0 | 100.0
32 80.0 | 80.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
64 80.0 | 85.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 |{ 100.0 | 100.0
128 80.0 | 85.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
256 90.0 | 85.0 | 95.0 | 100.0 { 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
512 100.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
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% 10: Universal VQ %548 (Euclid B58f) Ic X 3 B - £85I (35 : k14 (FCF))

FSRD ATIEEER
K& 1 2 3 4 5 6 7 8 9 10
2 50.0 | 60.0 [ 75.0 | 55.0 | 65.0 | 65.0 | 75.0 | 70.0 | 65.0 | 75.0
4 65.0 | 60.0 | 70.0 | 60.0 | 70.0 | 65.0 | 65.0 | 70.0 | 65.0 | 70.0
8 80.0 | 70.0 | 75.0 | 85.0 | 80.0 | 80.0 | 85.0 | 90.0 | 85.0 | 90.0

16 85.0 | 80.0 | 95.0 | 90.0 | 95.0 | 95.0 | 95.0 | 100.0 | 100.0 | 100.0

32 85.0 | 85.0 | 85.0 | 90.0 | 90.0 | 90.0 | 95.0 | 95.0 | 95.0 | 100.0

64 95.0 | 85.0 | 95.0 | 95.0 | 95.0 | 95.0 | 95.0 | 100.0 | 100.0 | 100.0

128 95.0 | 85.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

256 95.0 | 90.0 | 100.0 | 100.0 { 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

512 95.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

% 11: Universal VQ %548 (K-L {#8R) KX 3 8 - ZoRpI=R (3% : it 14 (FCF))

SR ANEEEEKL
REX 1 2 3 4 5 6 7 8 9 10
2 50.0 | 60.0 | 750 | 550 | 65.0 | 65.0 | 75.0 | 70.0 | 65.0 | 75.0
4 60.0 | 55.0 | 60.0 | 55.0 | 65.0 | 60.0 | 70.0 | 70.0 | 60.0 | 65.0
8 75.0 | 70.0 | 80.0 | 8.0 | 75.0 { 80.0 | 80.0 | 90.0 | 90.0 | 95.0
16 90.0 | 90.0 | 95.0 | 95.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
32 90.0 [ 90.0 | 950 | 95.0 | 95.0 { 95.0 [ 95.0 | 100.0 { 100.0 { 100.0
64 95.0 | $0.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
128 95.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 { 100.0 | 100.0 | 100.0 | 100.0
256 100.0 | 95.0 { 100.0 | 160.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
512 95.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

%% 12: 0-gram ( unigram ) IC X 3 B - ZOMFIS (5B3F : k¥ 14 (FCF))

KSR ANIEZEH
KX 1 2 3 4 5 6 7 8 9 10
2 50.0 | 60.0 | 750 | 55.0 | 65.0 | 65.0 | 75.0 [ 70.0 | 65.0 | 75.0
4 60.0 | 550 | 650 | 55.0 | 65.0 | 60.0 | 700 | 70.0 | 60.0 | 65.0
8 75.0 | 70.0 | 900 | 80.0 | 75.0 | 80.0 | 90.0 { 90.0 | 90.0 | 95.0
16 90.0 | 90.0 | 95.0 | 95.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
32 90.0 | 90.0 [ 1000 | 95.0 | 95.0 | 95.0 | 95.0 | 100.0 | 100.0 | 100.0
64 95.0 | 0.0 { 100.0 | 100.0 { 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
128 95.0 |95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
256 100.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
512 95.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
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5% 13: 1-gram ( bigram ) ic X 3 B « EORBBIR (3 : k¥ 1 & (FCF))

FHSRD ATIEEEH
KEX 1 2 3 4 5 6 7 8 9 10
2 50.0 | 60.0 | 80.0 | 55.0 | 60.0 | 60.0 | 70.0 | 75.0 | 70.0 | 75.0
4 60.0 [ 65.0 | 70.0 | 550 | 60.0 | 70.0 | 70.0 | 75.0 | 65.0 | 70.0
8 70.0 | 70.0 | 75.0 | 85.0 | 80.0 | 75.0 | 85.0 | 90.0 | 90.0 | 95.0

16 90.0 | 90.0 | 95.0 | 95.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

32 90.0 | 85.0 | 95.0 | 95.0 | 95.0 [ 950 | 950 | 95.0 | 95.0 | 100.0

64 95.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

128 95.0 | 90.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

256 90.0 | 0.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

512 85.0 | 85.0 | 95.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

# 14: ergodic HMM ( 2 states ) ic X 3 B - ZORFIS (885 : Xk 14 (FCF))

HERD AJIEEE
KEX 1 2 3 4 5 6 7 8 9 10
2 65.0 | 75.0 | 80.0 | 70.0 | 85.0 | 85.0 | 75.0 | 70.0 | 75.0 | 85.0
4 65.0 | 55.0 | 60.0 | 60.0 | 60.0 | 60.0 | 55.0 | 60.0 | 65.0 | 60.0
8 700 [ 700 | 75.0 | 80.0 | 75.0 | 75.0 | 85.0 | 90.0 | 90.0 | 100.0

16 90.0 | 90.0 | 95.0 | 100.0 { 100.0 { 100.0 | 100.0 | 100.0 { 100.0 | 100.0

32 85.0 | 85.0 | 95.0 | 95.0 | 95.0 | 95.0 | 95.0 | 100.0 | 100.0 | 100.0

64 95.0 | 90.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

128 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

256 95.0 | 90.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

512 95.0 | 95.0 | 100.0 { 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

% 15: ergodic HMM ( 3 states ) ic X 3 B » ZOFFI (83 : & 14 (FCF))

FBRD AR
K& 1 2 3 4 5 6 7 8 9 10

2 60.0 | 70.0 | 80.0 | 65.0 | 80.0 | 80.0 | 750 | 65.0 | 70.0 | 80.0
4 55.0 | 75.0 | 80.0 | 85.0 | 95.0 | 85.0 | 90.0 | 85.0 | 80.0 | 75.0
8 700 | 80.0 | 75.0 | 85.0 | 80.0 | 80.0 | 90.0 | 90.0 | 95.0 | 100.0
16 85.0 | 80.0 | 80.0 | 80.0 | 85.0 | 80.0 | 85.0 | 90.0 { 90.0 | 95.0
32 90.0 | 90.0 | 95.0 | 90.0 [ 90.0 | 90.0 | 95.0 { 100.0 | 100.0 | 100.0
64 95.0 | 90.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 95.0
128 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
256 100.0 | 95.0 | 100.0 { 100.0 | 100.0 | 100.0 | 100.0 { 100.0 | 100.0 | 100.0
512 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
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# 16: Universal VQ %548 (Euclid 258§) < X 3 B - 0B (54 : Btk 14 (MAO),segmental SNR 0dB)

FFERD AJIBIRER
RE¥ 1 2| 3| 4]5s5 | 6| 7] 8] 9] 10

2 60.0 | 50.0 | 65.0 | 70.0 | 70.0 | 60.0 | 65.0 | 65.0 | 60.0 | 55.0
4 55.0 | 55.0 | 65.0 | 70.0 | 70.0 | 70.0 | 75.0 | 75.0 | 65.0 | 65.0
8 55.0 | 50.0 { 60.0 | 60.0 | 60.0 | 60.0 | 60.0 | 60.0 | 60.0 | 50.0

16 50.0 | 50.0 | 50.0 { 50.0 |{ 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

——

32 50.0 | 50.0 { 50.0 | 50.0 { 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

64 00.0 | 50.0 | 50.0 { 50.0 | 50.0 | 50.0 [ 50.0 | 50.0 | 50.0 | 50.0

"

% 17: Universal VQ &S54R (Euclid 358) Ic & 5 B « EOHFISE (383 : ik 14 (MAO),segmental SNR 5dB)

FERD ANBEER

REZ 1 2 3 4 5 6 7 8 9 10
2 60.0 | 70.0 [ 75.0 | 75.0 | 80.0 | 85.0 | 85.0 | 80.0 | 85.0 | 90.0
4 55.0 | 70.0 [ 70.0 [ 75.0 | 75.0 | 85.0 | 75.0 | 75.0 | 85.0 | 85.0
8 65.0 [ 80.0 | 80.0 | 70.0 [ 75.0 | 75.0 | 80.0 | 85.0 | 85.0 | 85.0

16 75.0 | 75.0 | 80.0 | 90.0 | 80.0 | 95.0 | 90.0 | 95.0 | 90.0 | 100.0

32 75.0 | 75.0 | 80.0 | 85.0 | 80.0 | 95.0 | 95.0 | 100.0 | 100.0 | 100.0

64 70.0 | 55.0 | 65.0 | 65.0 | 70.0 { 70.0 | 70.0 | 70.0 | 60.0 | 55.0

2 18: Universal VQ #¥54% (Euclid 258f) iIC X 5 H - RORFIR (5% : B 14 (MAO),segmental SNR 10dB)

RO AJIEEER

A& 1 2 3 4 5 6 7 8 9 10
2 55.0 | 65.0 | 65.0 | 65.0 | 80.0 | 75.0 | 85.0 | 85.0 | 85.0 | 75.0
4 50.0 | 70.0 | 70.0 | 80.0 | 80.0 | 80.0 | 75.0 | 80.0 | 85.0 | 90.0
8 60.0 | 85.0 | 85.0 | 75.0 | 85.0 | 85.0 | 75.0 | 95.0 | 90.0 | 95.0

16 80.0 | 80.0 | 85.0 | 85.0 | 85.0 | 90.0 | 95.0 | 100.0 | 100.0 | 100.0

32 80.0 | 80.0 | 85.0 | 85.0 | 90.0 | 100.0 | 95.0 | 100.0 | 100.0 | 100.0

64 80.0 | 85.0 [ 95.0 | 90.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
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% 19: Universal VQ #5548 (K-L fH8E) It X 3 8 - ZEOBBISR (355 : B 14 (MAO),segmental SNR 0dB)

FEED AJIEEE
K& 1 [ 2 [ 3[4 ] 5 |6 | 7] 8 [ 9 |10

2 60.0 | 50.0 | 65.0 | 70.0 | 70.0 | 60.0 | 65.0 | 60.0 | 60.0 | 55.0
4 55.0 | 55.0 | 70.0 | 70.0 | 65.0 | 60.0 | 70.0 | 70.0 | 65.0 | 65.0
8 60.0 | 55.0 | 60.0 | 70.0 | 60.0 | 55.0 | 65.0 | 65.0 | 65.0 | 55.0

16 60.0 | 55.0 | 55.0 | 60.0 | 60.0 | 55.0 | 55.0 | 60.0 | 60.0 | 60.0

32 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

64 55.0 { 50.0 { 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

Z 20: Universal VQ #5348 (K-L 1#$8E) K X 3 B « ZOBFISE (355 : Bt 14 (MAO),segmental SNR 5dB)

FERD ATIBEEE
REZ 1 [ 2 ]3| 4] 5 6 7 8 9 10

2 60.0 | 70.0 | 75.0 | 75.0 | 80.0 | 80.0 | 85.0 | 80.0 | 85.0 | 80.0

4 60.0 { 60.0 { 70.0 | 75.0 | 75.0 | 80.0 | 80.0 | 80.0 | 90.0 | 80.0

8 55.0 | 80.0 | 85.0 | 75.0 | 75.0 | 85.0 | 75.0 | 80.0 | 75.0 | 80.0

16 80.0 | 90.0 | 85.0 | 0.0 | 80.0 | 85.0 | 90.0 | 90.0 | 95.0 | 100.0

32 70.0 | 75.0 | 90.0 | 95.0 | 95.0 | 100.0 | 95.0 | 100.0 | 100.0 | 100.0

64 80.0 | 65.0 | 65.0 | 80.0 | 85.0 | 90.0 | 85.0 | 90.0 | 80.0 | 75.0

# 21: Universal VQ #3548 (K-L f§HE) X 3 B « XML (BF : Bk 14 (MAO),segmental SNR 10dB)

FERD AJIBEEE

K& 1 2 3 4 5 6 7 8 9 10
2 55.0 | 65.0 | 65.0 | 65.0 | 80.0 | 75.0 | 85.0 | 85.0 | 85.0 | 75.0
4 50.0 | 70.0 | 75.0 | 75.0 | 85.0 | 80.0 | 75.0 | 85.0 | S0.0 | 85.0
8 60.0 | 80.0 | 80.0 | 85.0 | 75.0 | 80.0 | 80.0 | 100.0 | 100.0 | 100.0

16 80.0 | 85.0 | 0.0 | 90.0 | 90.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0

32 80.0 | 85.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 j 100.0 | 100.0 | 100.0

64 85.0 1 85.0 | 95.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
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£ 22: O-gram ( unigram ) i€ & 3 B - EOFIE (885 : Bk 1 4 (MAO),segmental SNR 0dB)

HERD AJIBEER '
RE 1 2 3 4 5 6 7 8 9 10
2 55.0 | 50.0 | 65.0 | 60.0 | 70.0 | 60.0 | 60.0 | 60.0 | 60.0 | 55.0
4 60.0 | 50.0 | 60.0 | 60.0 | 65.0 | 60.0 | 65.0 | 65.0 | 65.0 | 65.0
8 65.0 | 55.0 | 65.0 | 70.0 | 60.0 | 55.0 | 65.0 | 65.0 | 65.0 | 55.0

16 60.0 | 60.0 | 60.0 | 60.0 | 60.0 | 55.0 | 55.0 | 55.0 | 60.0 | 60.0

32 50.0 | 50.0 { 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

64 55.0 { 55.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

% 23: O-gram ( unigram ) Ic X % B - ORI (B5E : Btk 14 (MAO),segmental SNR 5dB)

FEStRD ATHEEHE

KEX 1 2 3 4 5 6 7 8 9 10
2 65.0 | 65.0 | 80.0 | 75.0 | 75.0 | 75.0 | 75.0 [ 70.0 | 75.0 | 85.0
4 70.0 [ 60.0 | 75.0 | 80.0 | 70.0 | 70.0 [ 80.0 [ 85.0 | 80.0 | 80.0
8 60.0 | 75.0 | 90.0 | 80.0 | 75.0 | 75.0 | 80.0 | 95.0 | 85.0 | 85.0

16 85.0 | 85.0 | 90.0 { 85.0 | 75.0 | 85.0 | 90.0 | 95.0 | 100.0 | 100.0

32 85.0 | 75.0 | 90.0 | 95.0 | 95.0 | 100.0 | 95.0 | 100.0 | 100.0 | 100.0

64 75.0 | 70.0 | 70.0 | 80.0 | 80.0 | 90.0 | 80.0 | 85.0 | 85.0 | 80.0

5 24: 0-gram ( unigram ) IC X 3 B « ZOMFIE (8% : Bk 14 (MAO) segmental SNR 10dB)

HERD AJIBEEH
KEX 1 2 3 4 5 6 7 8 9 10
2 60.0 | 65.0 | 70.0 | 650 | 750 | 75.0 | 85.0 | 80.0 | 85.0 | 80.0
4 65.0 | 60.0 | 75.0 | 75.0 | 80.0 | 85.0 | 75.0 | 90.0 | 90.0 | 90.0
8 60.0 | 80.0 | 85.0 | 80.0 | 75.0 | 85.0 | 85.0 | 100.0 | 100.0 | 100.0

16 80.0 | 85.0 | 90.0 | 90.0 | 90.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0

32 80.0 | 80.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

64 85.0 | 90.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 } 100.0 | 100.0 | 100.0
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# 25: 1-gram ( bigram ) Ic X 3 B - ZEDZRFIE (55 : Bk 1 4 (MAO),segmental SNR 0dB)

FHERD AJIHEER
REX 1 2 3 4 5 6 7 8 9 10
2 55.0 | 50.0 | 65.0 | 60.0 | 70.0 | 60.0 | 60.0 | 60.0 | 60.0 | 55.0
4 60.0 | 50.0 | 60.0 | 55.0 | 60.0 | 60.0 | 65.0 | 65.0 | 65.0 | 65.0
8 65.0 | 55.0 | 65.0 | 65.0 | 60.0 | 55.0 | 65.0 | 65.0 | 65.0 | 55.0

16 60.0 | 50.0 | 55.0 | 55.0 | 55.0 | 55.0 | 55.0 | 55.0 | 55.0 | 55.0

32 65.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

64 50.0 | 55.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

2 26: 1-gram ( bigram ) 1L X 3 B + £OBFIE (BH : Bk 1 4 (MAO),segmental SNR 5dB)

FStRD AJTERERL

REZ 1 2 3 4 5 6 7 8 9 10
2 65.0 | 65.0 | 80.0 | 75.0 | 75.0 | 75.0 | 75.0 | 70.0 | 75.0 | 85.0
4 70.0 | 60.0 | 75.0 | 80.0 [ 85.0 | 75.0 | 85.0 | 85.0 | 60.0 | 85.0
8 65.0 | 80.0 [ 90.0 | 80.0 | 75.0 | 90.0 | 85.0 | 95.0 | 85.0 | 90.0

16 85.0 | 90.0 | 90.0 | 85.0 | 80.0 | 100.0 | 90.0 | 95.0 | 100.0 | 100.0

32 85.0 | 80.0 | 95.0 | 95.0 | 0.0 | 90.0 | 100.0 | 100.0 | 100.0 | 100.0

64 70.0 | 80.0 | 85.0 | 90.0 | 90.0 | 90.0 | 90.0 | 1000 | 95.0 | 95.0

3% 27: 1-gram ( bigram ) Ic X 3 A » EORFIE (84 : B 14 (MAO),segmental SNR 10dB)

FERD ATIHEEH

K&z 1 2 3 4 5 6 7 8 9 10
2 60.0 | 65.0 | 70.0 | 65.0 | 75,0 | 80.0 | 85.0 | 80.0 | 85.0 | 80.0
4 70.0 | 55.0 | 75.0 | 75.0 | 80.0 | 85.0 | 75.0 | 90.0 | 90.0 | 90.0
8 65.0 | 80.0 [ 95.0 | 75.0 | 75.0 | 85.0 | 85.0 | 100.0 | 100.0 | 100.0

16 85.0 | 85.0 | 95.0 | 90.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

32 80.0 | 85.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

64 80.0 | 90.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
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3 28: ergodic HMM ( 2 states ) ic X 3 B « ZEDFRFISE (5545 : B¢k 14 (MAO), segmental SNR 0dB)

FSRD ANHER
K& 1 2 3 4 5 6 7 8 9 10
2 65.0 | 60.0 | 70.0 | 70.0 | 65.0 | 55.0 | 60.0 | 55.0 | 50.0 | 55.0
4 55.0 | 60.0 | 55.0 | 60.0 | 65.0 | 60.0 | 55.0 | 50.0 | 55.0 | 60.0
8 45.0 | 70.0 | 65.0 | 70.0 | 70.0 | 75.0 | 75.0 | 80.0 | 70.0 | 70.0
16 55.0 | 85.0 | 90.0 | 85.0 | 80.0 | 85.0 | 75.0 | 85.0 | 85.0 | 85.0
32 50.0 | 50.0 | 50.0 | 50.0 | 50.0 { 50.0 | 50.0 | 50.0 | 50.0 } 50.0
64 60.0 | 55.0 | 60.0 { 45.0 | 55.0 | 65.0 | 65.0 | 65.0 | 55.0 | 55.0
£ 29: ergodic HMM ( 2 states ) ic &k 3 H « ZE0ERBIR (535 : B¢ 145 (MAO),segmental SNR. 5dB)
FERD ANIEEE
K& 1 2 3 4 5 6 7 8 9 10
2 700 | 70.0 | 70.0 | 70.0 | 75.0 | 85.0 | 75.0 | 75.0 | 75.0 | 70.0
4 55.0 | 65.0 | 55.0 | 70.0 | 70.0 | 65.0 | 55.0 | 65.0 | 65.0 | 65.0
8 65.0 | 75.0 | 75.0 | 85.0 | 80.0 | 85.0 | 80.0 | 90.0 | 85.0 | 85.0
16 85.0 | 90.0 | 85.0 | 90.0 | 85.0 | $0.0 { 80.0 | 90.0 | 100.0 | 100.0
32 85.0 | 80.0 | 90.0 | 90.0 | 95.0 | 95.0 | 95.0 | 100.0 | 100.0 | 100.0
64 80.0 | 75.0 | 85.0 | 85.0 | 90.0 | 0.0 | S0.0 | 95.0 | 100.0 | 100.0
2 30: ergodic HMM ( 2 states ) iC X 3 H « ZEDFRFISE (553 : Bk 14 (MAO) segmental SNR 10dB)
RO ANEERRK
K& 1 2 3 4 5 6 7 8 9 10
2 60.0 | 70.0 { 65.0 | 70.0 | 65.0 | 80.0 | 75.0 | 70.0 | 70.0 | 70.0
4 55.0 | 65.0 | 65.0 | 70.0 | 60.0 | 75.0 | 60.0 | 55.0 { 70.0 | 70.0
8 65.0 | 75.0 | 75.0 | 80.0 | 75.0 | 80.0 | 75.0 | 85.0 | 80.0 | 85.0
16 85.0 1 85.0 | 90.0 | 90.0 | 85.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0
32 75.0 | 80.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
64 90.0 | 80.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
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% 31: ergodic HMM ( 3 states ) iC X 3 H « ZEDRFIE (5 : Btk 14 (MAO),segmental SNR 0dB)

HFESRD ATIBEEH
KEZ 1 2 3 4 5 6 7 8 9 10

2 55.0 | 55.0 | 65.0 | 65.0 | 65.0 | 50.0 | 65.0 | 50.0 | 55.0 | 60.0
4 40.0 | 55.0 | 55.0 | 55.0 | 55.0 | 60.0 | 65.0 | 65.0 | 55.0 | 50.0
8 50.0 | 50.0 | 55.0 | 55.0 | 55.0 | 55.0 | 55.0 | 50.0 | 50.0 | 50.0

16 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

32 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 { 50.0

64 55.0 | 50.0 | 55.0 | 50.0 | 55.0 | 50.0 | 50.0 | 60.0 | 50.0 | 50.0

2 32: ergodic HMM ( 3 states ) IC & 3 H - KORFISE (F5F : B 14 (MAO),segmental SNR 5dB)

HERD ATTEEEE

KEX 1 2 3 4 5 6 7 8 9 10
2 70.0 | 65.0 | 65.0 | 65.0 | 60.0 | 65.0 | 55.0 | 60.0 | 55.0 | 55.0
4 35.0 | 50.0 | 60.0 | 60.0 | 60.0 | 65.0 | 70.0 | 65.0 | 55.0 | 65.0
8 65.0 | 70.0 | 85.0 | 80.0 | 80.0 | 90.0 | 0.0 | 95.0 | 95.0 | 100.0

16 80.0 | 80.0  75.0 | 80.0 | 85.0 | 90.0 | 95.0 | 95.0 | 95.0 | 95.0

32 85.0 | 75.0 | 95.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

64 65.0 | 65.0 | 70.0 { 85.0 { 90.0 [ 90.0 | 80.0 | 80.0 | 80.0 | 75.0

3 33: ergodic HMM ( 3 states ) IC X 3 B « EORFIS (B8 : Bk 14 (MAO),segmental SNR 10dB)

FEtRD : ANEEH
REX 1 2 3 4 5 6 7 8 9 10
2 90.0 | 65.0 | 70.0 | 65.0 | 65.0 | 55.0 | 60.0 | 60.0 | 65.0 | 65.0
4 35.0 | 50.0 | 50.0 | 65.0 | 60.0 | 60.0 | 55.0 | 60.0 | 55.0 | 55.0
8 65.0 | 80.0 | 85.0 | 75.0 | 85.0 | 90.0 | 90.0 | 90.0 | 95.0 | 100.0

16 80.0 | 85.0 | 90.0 | 95.0 | 90.0 | 95.0 | 90.0 | 100.0 | 100.0 { 100.0

32 80.0 | 80.0 | 100.0 | 100.0 | 100.0 | 1000 | 100.0 { 100.0 | 100.0 | 100.0

64 80.0 | 85.0 | 95.0 | 95.0 | 100.0 | 100.0 | 95.0 | 100.0 { 100.0 | 100.0
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# 34: Universal VQ %548 (Euclid 5E8f) IcX 3 B - 03RRI (554 : $#: 14 (MAO),SNR 20dB)

FFERD AIBEEH
K& 1 2 3 4 5 6 7 8 9 10

2 50.0 | 50.0 | 50.0 | 50.0 { 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0
4 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0
8 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 { 50.0 | 50.0

16 50.0 | 50.0 | 50.0 | 50.0 | 50.0 } 50.0 | 50.0 | 50.0 | 50.0 | 5Q.0

32 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 { 50.0

64 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 { 50.0 | 50.0 | 50.0

% 35: Universal VQ #FS4R (Euclid ¥58¢) ic X 3 B + ZX0E$5SE (354 : Bk 14 (MAO),SNR 30dB)

SR AJIBEER
K& 1 | 23] 4] s 6 | 7] 8 ] 9 [ 10

2 65.0 | 55.0 | 60.0 | 50.0 | 55.0 | 55.0 | 55.0 | 55.0 | 55.0 | 60.0

4 60.0 | 55.0 | 60.0 | 55.0 | 55.0 | 55.0 | 55.0 | 60.0 | 60.0 | 60.0

8 60.0 | 65.0 | 65.0 | 50.0 | 60.0 | 65.0 | 60.0 | 60.0 | 60.0 | 60.0

16 65.0 | 65.0 | 75.0 | 80.0 | 80.0 | 80.0 | 75.0 | 75.0 | 75.0 | 70.0

32 65.0 | 70.0 | 85.0 | 80.0 | 80.0 | 85.0 | 85.0 | 85.0 | 80.0 | 85.0

64 60.0 | 65.0 | 80.0 | 85.0 { 80.0 | 80.0 | 75.0 | 75.0 | 80.0 | 70.0

3¢ 36: Universal VQ #5148 (Euclid 358) < X 3 B - ZOEEFIR (55 : Bk 14 (MAO),segmental SNR 40dB)

FEIRD AJIETER
REZ 1 | 2 3 4 | 5 6 7 8 9 10

2 60.0 | 700 | 65.0 | 70.0 | 80.0 | 70.0 | 80.0 | 85.0 | 85.0 | 75.0

4 55.0 | 70.0 | 75.0 | 70.0 | 80.0 | 80.0 | 75.0 } 80.0 | 85.0 | 85.0

8 65.0 | 85.0 | 85.0 | 80.0 | 85.0 | 85.0 [ 90.0 | 80.0 | 90.0 | 95.0

16 75.0 | 85.0 | 80.0 | 85.0 | 90.0 | 90.0 | 95.0 | 95.0 | 95.0 ] 100.0

32 80.0 | 90.0 | 85.0 | 90.0 | 90.0 | 95.0 | 95.0 | 95.0 | 100.0 | 100.0

64 85.0 | 85.0 | 100.0 | 90.0 | 95.0 | 100.0 | 95.0 | 100.0 | 100.0 | 100.0
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52 37: Universal VQ #5848 (K-L {#E) Ic X 3 B - EOmFI% (3% : 5# 14 (MAO),SNR 20dB)

HSED ANBEEEH

Ax&x [ 1 23] 4[5 | 6 7| 8] 9| 10
2 50.0 | 50.0 | 50.0 [ 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0
4 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

8 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

16 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 { 50.0 | 50.0 | 50.0

32 50.0 | 50.0 | 50.0 { 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

64 50.0 | 50.0 { 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

% 38: Universal VQ #5248 (K-L {§488) Ic X 3 B - XOMBISE (8% : S# 14 (MAO),SNR 30dB)

HERD AJIBEEH
REX 1 2 3 4 5 6 7 8 9 10
2 65.0 | 55.0 | 60.0 | 50.0 | 55.0 | 55.0 | 55.0 | 55.0 | 55.0 | 60.0
4 55.0 | 55.0 | 55.0 | 55.0 | 55.0 | 55.0 | 60.0 | 60.0 | 60.0 | 60.0

8 60.0 | 60.0 | 70.0 | 65.0 { 65.0 | 65.0 | 55.0 | 60.0 | 60.0 | 60.0

16 65.0 | 60.0 | 85.0 | 80.0 | 80.0 | 75.0 | 80.0 | 80.0 | 75.0 | 80.0

32 65.0 | 65.0 | 90.0 | 90.0 | 95.0 | 95.0 | 95.0 | 95.0 | 95.0 | 95.0

64 65.0 | 60.0 | 65.0 | 65.0 | 75.0 | 75.0 | 70.0 | 70.0 | 65.0 | 70.0

# 39: Universal VQ #5418 (K-L {#88) lc X 3 H - ORGSR (5% : B 14 (MAO),SNR 40dB)

HHRD AJIEER
K& 1 ]| 2 3 4 5 6 7 8 9 10

2 60.0 | 70.0 | 65.0 | 65.0 | 80.0 [ 70.0 | 80.0 | 85.0 | 85.0 | 80.0

4 55.0 | 70.0 | 80.0 | 70.0 | 80.0 | 80.0 | 75.0 | 85.0 | 90.0 | 85.0

8 60.0 | 80.0 | 90.0 | 75.0 | 80.0 | 85.0 | 90.0 | 100.0 | 90.0 | 100.0

16 75.0 | 85.0 | 90.0 | 95.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

32 80.0 | 80.0 | 100.0 { 100.0 | 100.0 { 100.0 | 100.0 | 100.0 | 100.0 | 100.0

64 85.0 { 0.0 | 90.0 | 100.0 | 100.0 { 100.0 | 100.0 | 100.0 | 100.0 | 100.0
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% 40: O-gram ( unigram ) Ic X 3 H « OB (853 : Bk 14 (MAO),SNR 20dB)

FEED AJIHEEE:
K& 1 2 3 4 5 6 7 8 9 10
2 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0
4 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0
8 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

16 50.0 | 50.0 | 50.0 { 50.0 [ 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

32 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

64 50.0 | 50.0 { 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

Z 41: 0-gram (unigram ) it X 3 B « EOFRFISE (8555 : Bk 14 (MAO),SNR 30dB)

FFERD AJIEEER
R&= 1 2 3 4 5 6 7 8 9 10
2 65.0 | 55.0 | 60.0 | 50.0 | 55.0 | 55.0 | 55.0 | 55.0 | 70.0 | 60.0
4 55.0 | 55.0 | 55.0 | 55.0 | 55.0 | 55.0 | 60.0 | 60.0 | 60.0 | 60.0
8 60.0 | 60.0 | 70.0 | 65.0 | 65.0 | 65.0 | 55.0 | 60.0 | 60.0 | 60.0

16 65.0 | 60.0 { 85.0 | 80.0 | 80.0 | 75.0 | 80.0 | 80.0 | 75.0 | 80.0

32 65.0 | 65.0 | 90.0 | 90.0 | 95.0 | 95.0 | 95.0 | 95.0 | 95.0 | 95.0

64 65.0 | 60.0 | 65.0 | 65.0 | 75.0 | 75.0 | 70.0 | 70.0 | 65.0 | 70.0

% 42: O-gram ( unigram ) ic X 3 B « XOMFIE (5% : Bk 14 (MAO),SNR 40dB)

HEStRD ATIEEEH
AEZ 1 2 3 4 5 6 7 8 9 10
2 60.0 | 70.0 | 65.0 | 65.0 | 80.0 | 70.0 | 80.0 [ 850 | 85.0 | 80.0
4 55.0 | 70.0 | 80.0 | 70.0 | 80.0 | 80.0 j 75.0 | 85.0 [ 90.0 | 85.0
8 60.0 | 80.0 | 90.0 | 75.0 | 80.0 | 85.0 | 0.0 | 950 | 90.0 | 100.0

16 75.0 | 85.0 | 90.0 | 95.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

32 80.0 | 80.0 | 100.0 { 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

64 85.0 | 90.0 | 95.0 | 100.0 | 100.0 | 100.0 { 100.0 | 100.0 | 100.0 | 100.0
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3 43: 1-gram ( bigram ) iIc X 3 H - Z£OREFIE (853 : B 14 (MAO),SNR 20dB)

RO ATIEER

KEX 1 2 3 4 5 6 7 8 9 10
2 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0
4 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0
8 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

16 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

32 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

64 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 { 50.0

# 44: 1-gram ( bigram ) Ic X 3 B « EOEEHIE (FH : HiE 144 (MAO),SNR 30dB)

FERD AJIEAEE

xxx | 1 [ 2| 3| 4|5 |6 | 7|8 ] 9] 10
2 65.0 | 55.0 | 60.0 | 50.0 | 55.0 | 55.0 | 55.0 [ 55.0 | 55.0 | 60.0
4 60.0 | 55.0 | 60.0 | 55.0 | 55.0 | 55.0 | 60.0 | 60.0 | 60.0 | 60.0
8 60.0 | 65.0 | 70.0 | 60.0 | 65.0 | 70.0 | 60.0 | 60.0 | 60.0 | 60.0

16 65.0 | 60.0 | 90.0 | 80.0 | 85.0 | 75.0 | 85.0 | 80.0 | 85.0 | 85.0

32 65.0 | 70.0 | 90.0 | 95.0 | 95.0 { 95.0 | 95.0 | 95.0 | 95.0 | 100.0

64 70.0 | 65.0 | 70.0 | 70.0 | 80.0 | 80.0 | 70.0 | 70.0 | 70.0 | 80.0

52 45: 1-gram ( bigram ) ic X 3 B « EORRFIE (35F : 5Bk 14 (MAO),SNR 40dB)

HERD ATIBEEK
REX 1 2 3 4 5 6 7 8 9 10
2 60.0 | 70.0 | 70.0 | 65.0 | 800 | 70.0 | 80.0 | 85.0 | 85.0 | 80.0
4 60.0 | 75.0 | 80.0 | 75.0 | 80.0 | 80.0 | 75.0 | 85.0 | 90.0 | 85.0
8 65.0 { 80.0 | 95.0 | 80.0 | 85.0 | 1000 | 90.0 | 95.0 | 95.0 | 100.0

16 80.0 | 85.0 | 95.0 | 95.0 | 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

32 85.0 | 85.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

64 80.0 | 85.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
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£ 46: ergodic HMM ( 2 states ) ic X 3 H - EDHFISE (385 : H#k 14 (MAO),SNR 20dB)

FERD ANEFEK
KEZ 1 2 3 4 5 6 7 8 9 10
2 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 } 50.0 | 50.0
4 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0
8 50.0 | 50.0 | 50.0 { 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

16 50.0 | 50.0 | 50.0 | 50.0 | 50.0 [ 50.0 | 50.0 | 50.0 | 60.0 | 60.0

32 50.0 | 50.0 | 45.0 | 45.0 | 45.0 | 45.0 | 45.0 | 45.0 | 45.0 | 45.0

64 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0

# 47: ergodic HMM ( 2 states ) it X 3 B - ZOFFISR (5% : B 14 (MAO),SNR 30dB)

FERD ANEFER
K& 1 2 3 4 5 6 7 8 9 10
2 65.0 | 55.0 | 60.0 | 50.0 | 55.0 | 55.0 | 55.0 | 55.0 | 55.0 | 55.0
4 55.0 | 60.0 | 60.0 | 65.0 | 60.0 | 60.0 | 55.0 { 50.0 | 55.0 [ 50.0
8 55.0 | 70.0 | 65.0 | 75.0 | 80.0 | 75.0 | 65.0 | 60.0 | 65.0 | 60.0

16 65.0 | 75.0 | 85.0 | 75.0 | 80.0 | 85.0 | 90.0 | 95.0 | 95.0 | 95.0

32 60.0 | 65.0 | 70.0 | 85.0 | 85.0 | 95.0 | 95.0 | 80.0 | 100.0 | 100.0

64 65.0 | 65.0 | 70.0 | 70.0 | 75.0 | 80.0 | 75.0 | 70.0 | 70.0 | 70.0

# 48: ergodic HMM ( 2 states ) Ic X 3 B - HOEEHIE (85 : B#: 14 (MAO),SNR 40dB)

FERD ANIEEH
REX 1 2 3 4 5 6 7 8 9 10
2 55.0 | 70.0 | 65.0 | 75.0 | 75.0 | 75.0 | 70.0 | 75.0 | 70.0 | 65.0
4 55.0 | 60.0 | 65.0 | 65.0 | 65.0 | 65.0 | 70.0 | 550 | 60.0 | 70.0
8 60.0 | 70.0 | 70.0 | 80.0 | 75.0 | 80.0 | 80.0 | 75.0 | 85.0 | 90.0

16 75.0 | 80.0 | 95.0 | 85.0 | 85.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

32 75.0 | 80.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 { 100.0

64 80.0 | 85.0 | 95.0 | 100.0 { 100.0 | 100.0 { 100.0 |{ 100.0 | 100.0 | 100.0
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- 3% 49: ergodic HMM ( 3 states ) ic X 3 B - ZEDFRFISK (8% : B 14 (MAO),SNR 20dB)
HE5RD ANEEH
K& & 1 2 3 4 5 6 7 8 9 10
2 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0
4 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0
8 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0
16 50.0 | 50.0 | 50.0 { 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0
32 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0
64 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0 | 50.0
2 50: ergodic HMM ( 3 states ) ic X 3 H « ZEOREHE (3% : 514 (MAO),SNR 30dB)
RO ANEEEE
K& 1 2 3 4 5 6 7 8 9 10
2 65.0 | 50.0 | 50.0 | 55.0 | 55.0 | 55.0 | 55.0 | 55.0 | 55.0 | 50.0
4 60.0 | 55.0 | 60.0 | 55.0 | 60.0 | 60.0 | 60.0 | 60.0 | 60.0 | 60.0
8 65.0 | 60.0 | 60.0 | 50.0 | 55.0 | 60.0 | 60.0 | 60.0 | 60.0 | 60.0
16 65.0 | 55.0 | 65.0 | 60.0 | 55.0 | 60.0 | 60.0 | 60.0 | 60.0 | 60.0
32 65.0 | 55.0 | 85.0 | 85.0 | 90.0 | 80.0 | 85.0 | 0.0 | 90.0 | 80.0
64 60.0 | 55.0 | 65.0 | 65.0 { 70.0 | 70.0 | 65.0 | 65.0 | 65.0 | 65.0
5 51: ergodic HMM ( 3 states ) ic & 3 B « EOHFISR (8% : Hik 14 (MAO),SNR 40dB)
FHSRD ANEEH
REX 1 2 3 4 5 8 9 10
2 75.0 1 65.0 | 65,0 | 70.0 | 70.0 | 70.0 | 75.0 | 70.0 | 70.0 | 65.0
4 30.0 | 45.0 | 55.0 | 55.0 | 60.0 | 60.0 | 60.0 | 60.0 | 55.0 | 55.0
8 70.0 1 85.0 1 75.0 | 70.0 | 80.0 | 75.0 | 80.0 | 75.0 | 90.0 | 85.0
16 75.0 | 85.0 | 95.0 | 90.0 | 95.0 | 95.0 [ 95.0 | 95.0 | 95.0 | 100.0
32 80.0 | 80.0 | 95.0 | 100.0 { 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
64 80.0 | 85.0 { 95.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

26



B HAURBRCEWEVZ YT

</ OTFEPEZF4L7 PIRUET7 74 A DEHEH

“/BIGRAM/ : 1-gram (bigram) OXBLEEEETE 5.

main : ZOHOKBEOHEERYRD 3 (BBR) EfT7rri 0
main.run : main ¥ErTr=r
REC/ : BEfoT40v2 1Y

main : EEET AN

main.run : main 2FrTrer

~/Cor/ : BT 2o ECHEESINET 3742 VY
WaveCorr s OEF AR
run.WaveCorr : WaveCorr ¥Ejri =

-/EUC/ : Euclid BERECREREERMC X 38NETEST4L2 Y
main : EF7rAr
main.run : main 2EjrI o=
- /HMM/ : ergodic EHMM KB 3F4Lv 7 VY
MK_3S_HMM/ : 3 {RRE®D ergodic HMM B3 374L 2 1Y
REC/ : BERATsv 2 Y
main : BEsE T A0
main.run : main ¥@hFTv=r
init/ : 3 JREED ergodic HMM DOFNBERRHE7F4L 27+ Y
mk_init : TEERDIEGF7 740
mk_init.run : mk_init @3 =n
main : ergodic HMM (3 states) D¥BF:fTASEFT7 7 1
main.run : main ¥#rFTr=n
PRG_S/ : 2 JRAED ergodic HMM DEBF(TAS 7417 b)Y
main : ergodic HMM (2 states) DEF*TARSET77rA4 2
main.run : main *ErTr=n
REC_L/ : 2 JRAED ergodic HMM DEEEETAS T4 V2 +Y
main  BEEF T AN
main.run : main *FrTr==r
init/ : 2 JRAED ergodic HMM DFPHER KD 37412 +)
mk_init : PHREEZRHIE T4
mk_init.run : mk_init ZBhF=r
*sym/ 1 VQ ENAFHRERTIOBMHT 4LV 27 Y

“/KL_HIST/ : K-L WHERCHREREEERIC X 2@8ANETARS T4 2 )
main : BT
main.zrun : main Z#HhFr=n
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“/LABEL/ : BEF—Z2DIF_AT77AAOKMTIvI )Y

- /SEQ/ : RSB OT TAREGEFIBLTHE7 7 A rOMAT 42 )

“/UNIGRAM/ : O-gram (unigram) OEFLEHBETEST4V 7)Y

REC/ : BEfAo7F4v oY
main : EESEfT A0
main.run : main 2@hTen
-/va/ : R MAEFEBEET3F4v 2 MY
HIST_DIC/ : HEORERFEEROBHT v Y
MK_HIST ! FEORREERERERDET4v7 )
main : BERERDBIETI A0
main.run : main ®*EjhrT =
vq/ : RZ PARFIETETF4VI )
vq © 1 VQ SEfT7 v A (CEESE, 7V —LEHOBEE)
vq.run : vq BT
word_noise_vq/: <7 bARFTBET4V2 1)
vq 1 VQ BT 7 740 (MESEOMET)
vq.run : vq 2B
~/cdbk : I—=FT v 2%VE3 T4V M)

make_cdbook : EF7rfr
run.make_cdbook.test: make_cdbook ¥ EjhF =
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EEFRICONWT

8.

9.

10.

11.

12.

12.

. ~/Cor/wWaveCor KkkX b LPC FHESGREIZK® 3,
. ~/cdbk/make_cdbook I XD a—F7 w7 #VERRT 5.

. "/MK_HIST/main (X b FEBIEEREREZ KD 5,

(ReRF RIS (Euclid,K-L), unigram € X 3 3ekicERT %, )

. "/VQ/vg/vg KX D7 P ABEFEL, FFERIERD B,

(FEEEH»LOHERTIE, bigram ,ergodic HMM DOFEWCHERT 2. )

. “/BIGRAM/main i X Y ZOoM O ESOHERRLHET %o
. "/HMM/PRG_S/main kKX D ergodi%. HMM (2 states) OEH*TA 5,

. ~/HMM/MK_3S_EMM/main {CX Y ergodic HMM (3 states) DFEZfTE S

DLECHEZETT 50
-/EUC_HIST/main iCX b REREREEIRIC X 3 383% (Euclid BEHE) 2f7% 5.
- /KL_EIST/main IC X b BESEAEBIRIC X 5RM: (L WHED %1% 5.
~/UNIGRAM/REC/main ICX Y unigram W X 2838%T% %,
~/BIGRAM/REC/main IC XV bigram IC X 23Tk 50
~/HMM/REC_L/main IC X D ergodic HMM (2 states) KX 3F&iTA 5,
- /HMM/MK_3S_HMM/REC/main IC X D ergodic HMM (3 states) ICX 352 TR %,

P bci@ie kT3 %0
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