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Abstract

In this paper, we introduce a system for on-line digit speech recognition services. Besides
the speech recognition service in our system, we also provide adaptation function to improve
the noise-robustness between different environment. In the case of English digit recognition,
our recognition system can achieve over 80% accuracy for a specific speaker by using a
few adaptation data. We use Sphinx-4 as a speech recognition kernel in our system. Because
Sphinx-4 is a system prepared exclusively for researchers, it is a flexible, modular and plug-
gable framework. We provide our experiment results on AURORA2, EAT and Android device
recording. We use AURORA?2 database training models that adapt by EAT and Android device
recording. The experimental results show we can get high accuracy after a few adaptation.
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FERHAEE M B R » SRS PR T TS B H W E E AV A B A0 Google
voice search [|1] ~ Iphone Siri 2] & 4H B & H » WA TEFZ ] DUE PR
BEEIBHE i (A0 PDA ~ BERLFHE ~ SFAFENR) 8 LR M T AR R T B
AR LT - (B2 KB BRI IZ AT HR 1 » AR E R R 2 g S 1E n 4
VEIE SO Rl R 48 B R H IR BE R o (HLAN SR A2 B AR R 12 S ey A\ T (56 P o 5 o
ARFEHNIE LG E » B2 AT EIC TR O 6 P = AR BE47 18 5B A B AR A 20k -
TLEE 8 plbE B 167 1 8 F & A B4 KOR YRGS 18 RO RIE - B2 B a2
BREY AN AT ZEi8 L EE - thREA B [ AR AR B EE LB AR TR E -

BAE R 2 BRI R 2 PR R AT S AR AR AR B b - FEPERRAO RS (R
N BN EE e R B AR T R AR L - R AR g T iU A A R B 418
AR R B SRR B IR TR S An R ke i E B o SRR R 6 3 AT A
Fi AR B LR F SEEARO IR S - R o B RS (6) 2 B i sn R B 43 K
HAAARAES L o 72 (7] FHRE] - NFHAT F #h E i A B B A T DU (30 3 B
MG o

T A i SC LR A 57— 1 BB S e B ARES BT 5T H R R B R A IR E
B MR IRET R0 6 BOH PR A RS B USRS i A AR R Y~ IR~ 3H
B REA A —E R - F PR A RE 45 A& H Bh55 5 P (Automatic Speech Recognition,
ASR) R > B — AR T IERARL -

T~ RECZEME

SphinxTrain

S

\_'tﬁbt

1~ RETEAEIE

BAE H R T A 35 5 PR T 70 K 2 & LR 520 S AT KA A (Hidden Markov
Model, HMM)4Hl 8] [9] » BLS MR A2 (Gaussian Mixture Model, GMM) S
TR VAL - B — RV TR A HTK ~ CMU Sphinx %45 » 7E 485 i
R {E# ] CMU Sphinx Y Sphinx-4 [14] 1E&#% 09T H.
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FAE IR — T F AR BT ~ B 2R R AR R AR B AR ) — e /N AL BRI 2R 47
Pl e g — 6 H N EREECNE TR » RS BT BB T ERREE ) » Rk
AR — 8 BOR B B fRI Ak 25 5V BE A& = 0% » 1076 A 5 i B ] Al 2 e 18 = T SE R85 e
RETELA o

K Z %% L HTTP (HyperText Transfer Protocol) 77 =0 37 =1 = 2888 » — i fa] iR
Uy (server) 1% % A48 % 2 [R] IRF AR ES5 Z2 {8 FH 5 3t (client) » HTTP & AF PR 4 b B FH o 7% B 12
B — A B 170 € > & BT BRAE T REAR 2% 2 B 056 P A8 B ] Al et 2R A HY = i 4608 B 16
o mMHEREHEE FHRE SRS ET A A GERR Fw  B [ 2R T B ER%
ZERE > 5 i B AR] Al i o o156 FH AS ] 0 B PR AR AR Hs ) > (6 38 & 0t (6 I35/ 1T (user
interface) B2 1 5 vy B FH AR 208 - P o PR AR ZURF BBt S im0 DARE SR 7 2Uis 2
IR S > 7] R I A2 2B 55 SR % 135 Fr 75 728 ) ik T 2l sl s B 1 - 52
LA P e As SR Bl e TS [ B 45 F 7 i B FH AR X AT (o I 38 /1D

=~HR

SR

EAT DIGIT
R e

EAT DIGIT
HFEER

AURORA2
HRGER

B

2~ HERE

AE SR E SR — 3L A %] T AURORA2 ~ EAT DIGIT ~ NOISE1 ={EzER}E - & 2 i
BIRR T B EESRRRAE - B— 52 M A AURORA2 RUFERHEFTHIBE £ sl B 0 5
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(=)~ FREA

RS E U | AURORA?R [[15]] 2 A= J g i 28 4 Al (basehne model) * & {8 & 355
=5k (Enghsh Across Taiwan, EAT) [16] T E 534 (B 7% EAT DIGIT) ;M B 178k 8
E’J NOISE1 #5#Mi A FiEeE fhETT — RIFEI E R

AURORA?2 : R NFEIINE MRS ~ FAMR LY 2RI RE & Pl AR 4 i 1 B R
EAT DIGIT : 1 EAT i a] FIEE R s d b s of i Ee s - aganz= [ -

B
<
S
At
1{:
ar
i

1> BB T RFEFRE A HA

BRENDM | FGEREE AR RS
| B IE | Lo | 3| ks | KA
gsm 212 | 334 | 546 | 386 | 156 | 542 | 1088
pstn 168 | 171 | 439 || 341 | 136 | 477 | 916
miclék | 421 | 697 | 1118 || 794 | 318 | 1112 || 2230

14

NOISE1 : /£ AURORA?2 3Bk} A% NOISE1 AU (corpus) $%5L(HUFE NOISE1 &

*Jr)?ﬁ) » {i F #5 & DHD (HTC Desire HD) % WFS(Wildfire S)#% %! 8KHz 16bits PCM 1%
EETESR  BEERIEAER AR -

2~ NOISEl FERHESHIRE A M A X EHEME W LFE S (dormitory) ~
LERE S B E R E B 55 (fan) ~ N HERFBCFE T8 FEE T8 O 55 SR
& (road) ~ FIIKETF AL E A EE BRI (basketball) ~ I KEHFF 11 B5E L BUEH
%5 (parkingLot) M H LI KR & K F5017b EER= (laboratory) °

(a) #HR BRI (b) £5017b IRIFFR IS EH BLAEE M8
¥ RIS EE% EHRE A Mhl | EHERE
DHD | WES DHD | WFS

clean | dormitory tpyen 1001 X jedeng T 50 50
fan tpyen 50 X mkwu 5 50 50

. road tpyen 50 X tpyen Ui 50 50
OB T pasketball tpyen 50 X yhhuang | 5 50 | 50

parkingLot tpyen 50 X

f5017b | laboratory | Z1ZE[2(b)|| 200 | 200
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(o)~ HEEEE

R E B B A R A R R 2 B A M T B SR R (R B (Mel-scale Frequency Cepstral Coeffi-
cients, MFCC) » W13 3| fior - 768 Eﬁiﬁﬁﬁ S g RS BR T 1Y EAT H micl16k Frfi H
BB 2 2 16000 40 EL 8% Fr i F HY 2 8080 & — 20y - Bum i B R 2 (F & B
TRABAIAGNGR » Fi i A E L (dictionary) 8235 2 (phone) 1A 3% [ > B0 AT
KM — [T 2 — R - B—(EEE 3 FRE - BERECS 8 HEINEE D
{fi (Gaussian mixture distribution) FII%K_t "~ SCHIBA (context dependent) LAY o

3 HEESESE AR 2 B R

28 St REE
alpha TR 2 8 0.97
dither HEh0 1/2-bit FEFE R EREREEE yes
ncep IR REL 13
lowerf TEEER 64
upperf AR 4000
nfft R AR SR A K/ N 512
wlen BEHERE 0.025
input_endian | ¥ A ERHALTTAST > 7E NIST B2 MS Wav 1% = Z 1% big
samprate U 8000
feat Sphinx ZEF& = Is_c_d_dd

77 ¥ AURORA2 HYHZ 3 31l SR 58 KB 2 IR BT Il 4R 55 KL H SphinxTrain 15 £ #2153
SR (clean) M ZERBEEE R (muld) Wi 22T » (£ 1 AURORA2 HYHIEEE KL AT 1521
HIFEE R AR S| B » ZREm DU F 8B (word dependant model) 1F 2y LAY » 4
RS BB A G R R0 A R IE MR B AERAS R - EEh A A EAT
DIGIT &2 NOISE1 #5#Mll— R 5 FE E S - 768 L0300 5 5 b At F 23R8 VL 5
Kiz%# (Maximum A Posteriori, MAP) [17] J71£ 284 T °

(=) ~ AURORA2 B E BRI EAT DIGIT sERHEER S EEE

&y T RSB B AT 2 R I AR AR BELUOR 3Z Bl AR 22 AT SRR RELF SRR R
A A s R B ~ R ASCR B A BR B R - IS ERIE R E SR = IHE 5R © EAT DIGIT —#
H gsm ~ pstn > micl6k =FHExE 73 0 B A gsm EFEREAERIFER! (gsmE) ~ gsm JF
B R B AUEERL (gsmN) ~ pstnE ~ pstnN ~ micl6kE ~ mic16kN » 5 1% 818 75T 15 14 1Y

ﬂ > BCRIEREE L LR R R > G PR o B8 — TR IR REREE & 5 B 3
—¥fﬂﬁl(ﬁﬂnl Bl — PR o SRR L B a ACSRMEEE R X EEE
Bl B —REIREAEE R — 9 AU (E_ test ~ E_adapt ~ NE _test ~ NE_adapt) °

1 ~ EAT DIGIT 358 R B1JE 558 R 5 L

F A ERIT B a 2 N_a BURR B AR AR N AR Sl AR » A0 Bt B Nt /Y

43



Proceedings of the Twenty-Fifth Conference on Computational Linguistics and Speech Processing (ROCLING 2013)

NF | ER

eight | EY eight, T _eight

five | F_five, AY _five, V_five
four | F_four, OW _four, R_four

nine | N_nine, AY _nine, N_nine_2
oh | OW_oh

one | W_one, AX_one, N_one

seven | S_seven, EH _seven, V_seven, E_seven, N_seven

six | S_six, I_six, K_six, S_six_2
three | TH_three, R_three, II_three
two | T_two, OO_two

zero | Z_zero, II_zero, R_zero, OW _zero

filler

<s>
<sil> | SIL

</s>

5 LR RS ERETEE R AR (Avg. 1 0-20db HYSFHI1E)

CTRE Y YR ZIRBEEERHEA

dBN\JHEE | A | B | C |[Ave.| A | B | C | Avg.
clean 99.5 1 99.5 [ 99.3 || 99.5 || 99.0 | 99.0 | 98.8 | 99.0
20 95.3 | 96.8 | 95.4 || 95.9 | 98.3 | 98.4 | 97.7 || 98.2

15 87.190.2 | 87.1 | 88.3 || 97.6 | 97.5 | 97.0 || 97.4

10 63.6 | 71.3 | 643 || 66.8 || 95.0 | 95.0 | 94.3 | 94.9
24.6 | 31.6 | 26.7 || 27.8 | 84.5 | 84.5 | 84.4 || 84.5

0 2.1 | 48 | 35 || 35 | 47.8 484|505 | 48.6

-5 04 | 1.0 1] 06 | 07 | 82 |11.7]10.7 | 10.1
Avg. 54.5 | 58.9 | 55.4 || 56.5 || 84.6 | 84.8 | 84.8 | 84.7
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6~ 1% EAT /SR RIRERRE — 2 2 sl aE et MR w aE R

ug

R R AIE Rk
Lo B | eeR| | B | mes || Bst
gsmN | 106 | 167 | 273 | 106 | 167 | 273 | 546
gsmE | 193 78 | 271 ||/ 193| 78 | 271 || 542
pstaN | 84 | 135| 219 | 84 | 136| 220 | 439
pstnE | 170 | 68 | 238 || 171 | 68 | 239 | 477
micl6kN | 210 | 348 | 558 || 211|349 | 560 || 1118
micl6kE | 397 | 159 | 556 | 397 | 159 | 556 | 1112

RERRAIER > 13S0 2ERE R B ERE R R 2 B A B R 1] -

P8 SRR B BN e O PR AR B TR R AURE RGHE - PR R R
AERHMENIE SR ARE L © AURORA2 MYBREGE B Al e LB SCR BERE - (R IL g A B v
O E 15 R A PR 2 W] TR EL R » 72 DITERE RaR R R I EGEE R I IR R > A
e i SR AR Bl 23R A RE RN BE IS 2 RAFROSERCR 5 AHBHME A AR 58 ARk
AR i F S AR R R R B O RCR B R 2 -

i 8 B BR AV AE R IR H T & B R AR BARK - R3S BLR A AR OR P R H 22
PR LAZ5E 10% - 1 HLEEERI SRR 0 S s 2 s R E S X B BRI SR E - &
JREE R AR R AR 1R DL PR EL 6 ] 3 BB AR R YRR R R 1

2 ~ EAT DIGIT B3R 8 A) B 7

FEFE R B A BB AR R B ER T - (8 AN TR Y A BRI 22 A& M 5 N 1 A [ ) B
WHUPERR o RSP EAEEN | BAER B EFERI E—f L EFER (5 BAmk
USR5 A B AERERIIN 5 A2 AEaERE » DARRRAE) » A B — PR BIRE RS R (6 A 55 — T
BIRVRERHE AL © B = MR MR BB RCR AV » J MR = RS T A9 SRE R Mk
SeEE A R MR B TR R A ARk AR B -

P B B S R HE S G 3R ) S B I A R Al R R ) L R RS Gl T o~ AR
AR~ B B R 2 i Ak ) B (R R AR B o F I Pt R A RN AE R RE B B B (context
independent) HAE AF AR FHAY 50 BEAL (5 4% 50 1)) HURRRLA] LUE B S ERVRCR - 1
fEF A 50 BE AL AR R B R (R 2 i sk - W R I AR R T IE &ML 50 BAL
HFEEE R SR LAY A BERS2I4YT 60% HUIERESR -

3 ~ EAT DIGIT EREEF#ESCR

FEE BB b A B — TR Rk BRI AR R A3 B S 7 SR A Y A B R A A B B
e B BEERBUE URNF AR I T ROZE R > S RIAE R AR [LO[LFT7R » gsm B2 pstn 7%
B2 35 B RR R R IR T - FEk15HY 8KHz 8Bits Mulaw #& TUHIBUERE, » AR AU
J8khz 16bits PCM #& R IR » 28 7o Ja R I 2: R (8 N FE B R 28 o J A Fh 35 0
%< 16KHz 16bits AV FENT © &5 R BURE LM NIVIRETE IR #IL Ry - AN 6
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F T~ HEE AR B EE AR
L7RC g Ry i
ARG RENGERE R | RO e U BB IE) | gsmE.a | gsmNE.a
gsmE _test 85.6 93.0 92.5
gsmN _test 73.5 86.4 89.5
PIEGEREN\FABERERL | i3 aE R A (38 pstnE_a pstnN_a
pstnE _test 85.2 92.5 92.7
pstnN _test 77.4 90.5 90.5
HEAEERNGRERE R | 2R R A (BESHIE) | micl6kE_a | mic16kN_a
micl6kE t 87.1 91.5 92.7
micl6kN_t 75.5 87.6 91.2
Z IR R
HEAEERE\FEEE R | SRR ) | gsmBE.a | gsmN.a
gsmE_t 85.8 92.2 91.6
gsmN_t 75.1 86.5 88.1
PIEGEREN\FERER | ZEREGE RV () pstnE_a pstnN_a
pstnE_t 84.1 92.3 91.6
pstnN_t 78.1 88.1 88.3
HEAERRE\GERE R | 2RISR I () | micl6kE_a | micl16kN_a
micl6kE t 85.1 92.0 91.6
micl6kN _t 74.4 87.4 89.5

% 8 ~ AURORA2 H7FEERME AL 43 B UL EAT 7RG AF (R E At 7) 8 B F R R

HEEERE | FREEERL | SR@RT ) 1 | 5 | 10 | 25 | 50 | 75 | 100 | &#F
gsmN_t gsmE_a 73.5 | 72.1 | 80.1 | 83.8 | 85.5 | 87.2 | 88.4 | 89.0 | 89.5
gsmE t gsmE _a 85.6 | 836|874 |89.1|89.191.0|91.7]92.6]| 93.0
pstnN _t pstnE_a 774 | 769 | 84.5|86.3 | 87.2 | 90.2 | 90.5 | 90.9 | 90.5
pstnE_t pstnE_a 852 | 84.1 875884909 924919926/ 925

micl6kN_t | micl6kN a | 755 |77.9 | 82.4 | 834 | 85.0| 87.1 | 88.6 | 89.4 | 91.2

micl6kE t | micl6kE.a | 87.1 | 86.4 | 87.3 | 88.6|89.0|91.2 (922|923 | 91.5
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%9~ AURORA2 ZIRBTFERMETL 53 Al LI EAT 7N PR E Y ) BB IE AR

HEEERE | FEEER | PR | 1 5 110 | 25 | 50 | 75 | 100 | &H
gsmN_t gsmN_a 75.1 | 751799 |81.6|84.7 | 857|863 |86.7 | 88.1
gsmE._t gsmE_a 85.8 |84.3|86.8|88.789.2|91.2|91.4|91.8]| 922
pstnN_t pstnN_a 78.1 | 77.6 | 84.0 | 86.4 | 86.0 | 88.7 | 88.1 | 88.5 | 88.3
pstnE_t pstnE_a 84.1 |81.5|87.2|89.3|89.7|90.8|91.5|91.8| 923
micl6kN_t | micl6kN_a | 744 | 759 |79.8 | 81.2| 84.1 | 84.7 | 86.4 | 87.0 | 89.5
micl6kE_t | micl6kE_a | 85.1 | 84.2 | 86.7 | 88.0 | 88.8 | 90.1 | 90.8 | 90.9 | 92.0

R AL HIR B E R B H AR A R N i - R AR RIEE R
TEUL T (8 AR U AE R AR R A Z A A K

7 10 ~ AURORA2 H73FERHERL 7351 (8 ] BAT 7SR IFRE R E PR

FIEREERE\FABEEER | gsmE_a | gsmN_a | pstnE_a | pstnN_a | micl6kE_a | micl6kN_a | Avg.
gsmE_t 93.0 92.5 92.3 914 92.2 91.3 92.1
gsmN_t 86.4 89.5 88.2 87.8 87.1 89.0 88.0
pstnE_t 92.1 92.1 92.5 92.7 92.9 92.7 92.5
pstnN_t 88.3 89.8 90.5 90.5 88.7 91.0 89.8

micl6kE_t 89.5 90.0 90.8 90.8 91.5 92.7 90.9
micl6kN_t 83.9 88.0 86.5 87.7 87.6 91.2 87.5
Avg. 88.9 90.3 90.1 90.2 90.0 91.3 90.1

(M9) ~ AURORA2 B E LR {7 F| NOISE1 3585718 H 5%

A AE BR AR SE TR BIRATHY Android T4 B > 885 T —ERT & AR SO AR
HERE S AR SR PR o 1T — R S E R - B B A
AT RTERE DR R OCP IRE S PR AR AR X M -

1 ~ NOISE1 83505 B 1) 2%

H SEA% NOISE1 HHY clean #& L7 il HE 4 > 20 Bl 2 HIGREE B (BI5006)) M2 3 18 55
B (125016)) » (FRAFEER B L » FHEEAN 1 RE—AFEER - LERA
N [12) Fros

F Android #& & AT Bk B A0 RE R NG TE R I 5B pHE A 2l 2 2 IR B aE RV B 7E R SR 3 )
TE T EEREE RS IAERA R » JHEIERE A P 58 A2 6 R — A R0EE Rk
SRIEAT o TERIEUH R BB I BE R B0 2 B F AN R RE = R LR SR AR R > B4k
FH 2= BRI ER R 49 7E 25 Bl 50 AJRFFRERCRZ Wi 4% o KL % DL AURORA2 [
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7 11 > AURORA2 ZIRIGRERHRAL 7 il i Fi EAT 7SRRI AR5 KRB R PR

HIEEERN\FAEEE Rl | gsmE_a | gsmN_a | pstnE_a | pstnN_a | micl6kE_a | micl6kN_a || Avg.
gsmE_t 92.2 91.6 92.0 91.3 92.7 91.6 91.9
gsmN_t 86.5 88.1 87.4 88.8 86.2 87.3 87.4
pstnE_t 90.9 89.6 92.3 91.6 924 91.2 91.3
pstnN_t 86.4 86.4 88.1 88.3 88.6 88.4 87.7

micl6kE_t 89.1 88.9 91.0 90.0 92.0 91.6 90.4
micl6kN_t 83.3 86.4 86.3 87.3 87.4 89.5 86.7
Avg. 88.1 88.5 89.5 89.6 89.9 89.9 89.2

% 12 ~ AURORA? % L NOISE1 clean 55} 5 f) 8 8l |F R

R Y JHEE] | 2 5 10 | 20 | 25 | 50 | 100 | 150 | 200 | 501

RSy Y SRl 80.0 | 81.3(83.6[90.8 935951954 [97.8|983|98.4 |98.8

ZIRIEEERIEA | 825 [84.0|88.2|91.1[93.2]950|95.1]962|962|97.3|989

T Fl NOISEI #fRHRE 25 f)BEfF 2l S KRB SR 45 RAGETT NOISE1 Z 121y
AREE R o

2 ~ NOISE1 7~ [] M5 B 35 ) 38 188 380 5%

£ Hi ] NOISE1 i EAT DIGIT 38 & B o fif 23 55 R A 2 B 2 IR SR eE R A &
Enal Ry AT EEZE R - 18 RS 3 R R g2 R 5 B (8 O EE B 28 AT 2R R
WA RRERL - M FRUEE R EI— B2 E S a2 - AN ZE AL E ~ F
B~ BN —SHENHRHEHSELEERERE T E TSNS - (HESRET
A g B — A 75 APAEER NOISE] clean HYIRIE — KR I A MRS » Al LI & —1A
RIS a LRy > RENGFEZENEEEE IR o WIS L m
T B B A OK AR 1R A S AR TR R e B B R M AGEIT E B o — R
7 basketball ~ road ~ fan ~ parkingLot VU{EIRIEME T » B—MEMEIREE N &8 50 AJ3(#
FART 25 A R IERE RHE 25 AR 0EERhET S EE S » ZERER R

TEiEMUTEIREE B HUA road /& & N IR AN & A5 4 » HER = TR EEA0 2 JB NS
(MR 148 T] DU R TR s B RS AL O Bl R R BB 4 P 2R - B R AR BT E H IR
RAGEITHER BN 2RSSR IR B T /e B IR IR T R A PR 1Y
B -

By TE— TS IRE Y TREZ/DTEGE A s — e 1 EfER
M — 5 BHE LR R AT A B IE MR A BB » EAS R 4 PR » BT S
FHETEREEIEITIRGE 5 A 2 1R AEAIR B 80% LA RUFERE » JHEAT5E 25 AIFAE 2 1R AR
BENA 90% W) IEMEFERE © BiRFAS /R (L FHHL SRR B S IR AV DL T 6
P2 CBAETRY B TR - & RS TR G T B2 2 R A L0 0 A Al i 5 R T A 2 R i
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% 13 ~ AURORA2 ##I L NOISEI noise 25 RHRIERAE AN 7] M5 Fr 5 B 38 i3 12 1 IE AR

M BRI \BREE AR | clean | clean_adapt | multi | multi_adapt
basketball 65.6 94.6 76.3 96.8
road 43.0 72.0 64.5 91.4
fan 62.4 88.2 76.3 97.9
parkingLot 65.6 95.7 66.7 100.0
Avg. 59.2 87.1 71.0 96.5

/N FERNEREFHIE T RES 1L BB EE R AU R R 1 MRS - TERCRARE Nl
F S e PR R R R EOIE B S - (B 2 IR E R T
BONIHEE - EALRH TR R AN N A AR D B R KRR N B AT -

7 14 ~ AURORA2 #5242 NOISE1 noise 5B FEHAIFATE A [F] M4 & BR 1 B 5 3 12 11°) 17 Al 22 B
EERLREIE TS

i clean multi
FJ%) | basketball | road | fan | parkingLot | Avg. || basketball | road | fan | parkingLot | Avg.
0 65.6 43.0 | 624 65.6 59.2 76.3 64.5 | 76.3 66.7 71.0
4 82.8 59.1 | 78.5 74.2 73.7 81.7 75.3 | 81.7 74.2 78.2
87.1 63.4 | 80.6 83.9 78.8 82.8 76.3 | 88.2 82.8 82.5
6 88.2 65.6 | 81.7 83.9 79.9 84.9 77.4 | 87.1 82.8 83.1
23 92.5 79.6 | 92.5 92.5 89.3 95.7 88.2 | 93.5 93.5 92.7
24 92.5 79.6 | 92.5 92.5 89.3 95.7 88.2 | 93.5 94.6 93.0
25 94.6 72.0 | 88.2 95.7 87.6 96.8 914|979 100.0 96.5

3 ~ NOISE1 A [F] 3¢ B A 38 38 3808 s

brT RSB HIRR R B LIMNEEE R SR E LI ERE  FREMEER
RS R GG E N EAR o EAPEREEZENNMEE R AR WA - BIEA N E
e BB A BRI E R - DiERdEE A HAEE TR - ARAFER EE
JiE 2 45 B 0] DUECR IR E B - M RS DHD & WFS Wi 2 82K EITE R
i NOISE1 #9338 % £5017b BIEERM G —(HzEEEAM R S E 2 N ER AT 25 7] 2
VB RHZ 25 A1 A PR E E A RN 15 R o ERPRMAEREIR T T
HiER A ZE BN ERE RS E AR KR 8 > RN FEE T DL yhhuang 953035 5 iy
R IENE » FrE R AR PP R RN R R IR o TG e F B R A B 2 IR IR
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AERHEREL LI DHD 48 B 105 BHE 3806 BT AP RR W BRARRY WS 488 » HIfEan e
i 25 AR BRI E LR AR B 1 95% DA ERIFERE > s EEREM e LT
2 R A B B R BB A ~ (6 48 AN R BB L th A7 EAGE K B R FH IE sl e
R RAFHUPESE o

£ 15~ AURORA2 &I NOISE1 £5017b 1# F AN [F 5 B 250 8 0 f) Bl [Frg R

DHD #&
FEE N\ | clean | clean_adapt | multi | multi_adapt
cjdeng 54.8 97.9 54.8 97.9
mkwu 51.6 95.7 50.5 96.8
tpyen 53.8 96.8 54.8 97.6
yhhuang 63.4 100.0 71.0 100.0
Avg. 55.9 97.6 57.8 98.1
WFS $£ 8
FEE N\ | clean | clean_adapt | multi | multi_adapt
cjdeng 80.6 88.2 75.3 95.7
mkwu 78.5 98.9 80.6 100.0
tpyen 79.6 100.0 83.9 98.9
yhhuang 86.0 100.0 93.5 100.0
Avg. 81.2 96.8 83.3 98.7
T~ Shiam BRI R
AEm SR FEUA (I8 & HE% T 2 Sphinx-4 B4 H —HAERK B S PR 2 4¢ © 51
RHE B AA B IR L T S SO H O R S AR A AR 5 I SR AR A LTHRE o W LI AR

B P BB B AR RO R - RN RO A% O Sphinx-4 <& F JAVA §&
= AR E T AR - BEA MR ~ BAHAL ~ AT RS BA RIS G B B
B ARG WA TR 2R o i DUBHHRIS R  EITEE - AREEE
S ARHIE G FIAWIST o K%y Sphinx-4 AR (8 (7] R ¥ 7T DALE (R AT 332 JAVA FU1E
EARGLET - TP LUERERS ~ PR e EHEREE -

Ik FR A7 07 R A B A RIS A o e » S L RT LU R B RIS N Bt (5 P S D B
PEHOEHFE RIS - A EIEE A S BT E » HE SRR E E R &
FEPERE 5T ~ FIBRER R SRR R A (R KR o B HNE (- 5 F MBS s — 2
EATE AR E M - SRR A EEBR AL -

iE fE AR AR A R S P SE N EE R SR AT RE » S REA A OE ] AR AR AR R
BHl SR 2 Al iRk o 3 A B R S AR S BERE BE N B B E RIS RERT AR BT IE A -
WIMANTESEAGEEEEFRLE - SR E S B MIIIEE » MR R SR E
81 B AR B A R R R R i - R BT o B EGE R IR EN(E - HEThRE
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