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Preliminary Study on Spontaneous Speech

Recognition

Student : Wen-Han Hsu Advisor : Dr. Yih-Ru Wang

Department of Communication Engineering
National Chiao Tung University

Abstract

In the thesis, a basic spontaneous Mandarin speech recognition system is
established. The study focuses on the acoustic modeling for 411 Mandarin
base-syllables as well as some special phenomena of spontaneous speech such as
particles, uncertain sounds, and paralinguistic phenomena. Performance of the
proposed system was examined by simulations using a Mandarin dialogue speech
database called MCDC (Mandarin Conversational Dialogue Corpus). A syllable
accuracy rate of 43.33% was obtained. By adding a bi-gram language model with
proper adaptation, the syllable accuracy rate increased to 53.93% which was 10.6%
better than the baseline system.

Keywords: Spontaneous Mandarin speech recognition, Particles, Uncertain sounds,

Paralinguistic phenomena, Acoustic modeling, Language model, MCDC
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Sample rate : 44.1kHz

Resolution :  16bits
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Format : WAV ( Microsoft Windows Wave File )
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<voicefile>d:\% Z] = = c4f\stereo_01\mcdc-01-01.wav
<speaker>MISC-08-male-25
<start>000000
<end>009514
<translator>Fen
<chinese>
El (clear throat) %47 ¢ 4 SR = 7= & 4+ (hiccup) (breathe)
</chinese>
<english>
El (clear throat) ni3 hao3 wo3 xing4 lai4 qing3 wen4 yi2 xia4 gui4
xing4 (hiccup) (breathe)
</english>
<comment>
</comment>
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3.2.1 Force alignment
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distribution » #-3| a3k T 73T & 3.5 @ 2 1824 Filler model z_ 2Z 4L 4 7Rt &
SR 0 A A AR 2 P S
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3.3 BEH A i
B 3.22 ¢ A4 g PlAeiriE = 411 § - Particle ~ Uncertain 4= 443 > 5
Tip il A A e Al 1 AP ET  Ar g R BGEAR RVR ) e BRE
Al R REB N SN DVRETR] 2 R AP N BN Y L T E B 9/10
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Speech 4L & (TCC-300) [4] #art fiz » TCC-300 sk Ay 5 70.6% » v 35
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20§ EBEEEY e frdnd b A B R -
3rFEEEOEFET L N A ERET ¥

% MCDC ### B enffer b ? @ fhom #75 Contraction 4 24 e = 0 345 530 4
BETF G e 20% 0 T A S A4 E b g 4 Contraction ¢ & 2 i 4 1
& Fenfin o

% 4.9 : %3 4 Contraction eh3 & H 3 4 3& » 4|42 o

A e 106 762 13.91% 31.7%
- - i 92 525 17.52% 42%
25 D 87 453 19.205% 42.3%
2 F i 55 465 11.825% 34.5%
fs f& ipe 43 276 15.575% 32%
¥ e 40 308 12.985% 41.4%
& Ttk 36 143 25.17% 34.5%
4 i3 35 338 10.355% 34%

d b F& o~ B erik e Deletion dic g 5 494 1 - @ 411 73 < Deletion
1527 > < ik 1/3 2+ » ¥ gt § e Deletion 3 4 5+ § 3 EWLIEE > 7

4 Syllable Contraction #_:3 = Deletion % 4 ch& & R 7] o

4.4.3 F §FB~ R A 453447

441 & 2478 ] #2411 F pE s 411 e AR AR 0 Bl
=% 5 F g 411§ SRR adE o~ 41453 0 Flut A &R0 Paralinguistic
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4.4.3.1 Paralinguistic Phenomena B~ % 4| 4 :%-4 47

d % 4.8 ¥ 5 1) Paralinguistic Phenomena = ¥ 7 13%:h3 Ealyeas i 411

“m1~

' 3 PR i 72 % 3R Paralinguistic Phenomena £8 411 § 32 8.7 @ < (h4§E

0 Flpt € A B B FHE e £ 4.10 71 41 Paralinguistic Phenomena

PR AFRERG AL =
% 4.10 @ % 35 411 § 2 Paralinguistic Phenomena
a8 ;41? ; jf ?;\: v B
unrecognizable speech sound 30% 30
unrecognizable non speech sound 26% 281
noise 15.4% 65

BARP £ 4117 = 5.9 7 %94 8 & 2 (1)unrecognizable speech sound

REmHATENZES > Rile ] BN S P& RS S (2unrecognizable

non speech sound & # H s o A7 NEST T m 0w yEkan g 5 (3)noise
PEF Db A i o o i o B S B R R S PR

411 5 n453% > i+ 5 #75 Paralinguistic Phenomena 752" % 411 3 45 3%2. 54% > v
PEF - B R A RN Lt ok PR Variance &

Phenomena % i = 45 e F) o

4.4.3.2 Uncertain B 4| 4354 47
d 4 487 5 I3 ApsEa Ak ﬁﬂfjﬁi411 % 4= Uncertain> @ Uncertain

AR BRI A1l - B G F LU R A S Bt A o 0 B e

F AT R RS R R AR R Y SRR R AR A BT @ OF
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P FE o d 3072 8 % Uncertain Model > 78 & &/ ~ % % @ §_Uncertain 7% >

IR E R piTendll 0 BRI EE BBy > FIA N B R £ 24

hud

R4 411

% 411 FEREY 3 %rt Uncertain Model s 2_ 3438

i E eSS | Del(%) | Sub(%6) | Ins(%)
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411 Only 47.69 4333 | 13.68 | 386 | 4.36

d £ 411 4ok 4.6 > APV avyg RS L A 05% =+ 0 @i 0.5%
e LA ki w F f k- 9 d Confusion Matrix shvt i » o7 5 ) » B 44
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EXR
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a3 132 i > @ 72 #-Uncertain Model #* 782518 > 2V it @ 411 § & F2 F ohiic
PovigE-HRaF I et 3 His 4115 5 /g0 176 B 5 Paralinguistic
Phenomena ~ Particle £ & 5 t 727 10 B 5 » o8 3 P mens > B 5 n;—ﬁ)’j-&{&»ik
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FREATN - Fls e w2 p o A - Bk B RS Taea R
HFREFE L AT LT - R 0 Particle 2 2 4piT 411 § & Duration i
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235 A EFRERFEL YT VAR s s (D) P HERT
R S ()R AR HERF R L 5 Q)R S F R A s (AR g
Gt AR EATFHE B S AN - S AR RRF PR LR - S RAHE
B F e e

# 4.13 : Particle 4 #f {8 2. #3845

AFES L fERE 4113 7 G R 2 | Testing Data
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