3
32 35 (Rabiner and Levinson, 1981 Roe and Wilpon, 1993)

10 4
X 10

16 11 KHz
5 KHz 5 KHz

) 18- %5



2
) 80486DX2-66 16 MB
Harddisk ~ 12GB  Floppy Disk 35" 144 MB
) Sound Blaster 16 Creative Technology
Q) Philips Uni-directional Dynamic Microphone ~ SBC 465
) MS-DOS Version 6.22
o) Microsoft Windows for Workgroup Version 311
0) Creative WaveStudio for Windows Version 20
60 50 10
2 (Training Set)
(Test Set) 40 R 6
2 16 4
(Left-
Right Mockl) (Serial Modcel) 15

31
(Rabiner and  Levinson,

1985; Bahl, Brown, Souza, Mercer, and Picheny, 1988; Lee, Hon, and Reddy, 1990;
, 25%)

0000

31 -5
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Decision Making Algorithm
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|S_ Q.,, N N Algorithm 1 \

Reference Patterns y

Word Reference

Pattern Recognition Model Templates
for Speech Recognition
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Codlebook and Word Referencemplates Creation




Training
Speech Samples

: Endpoint Time
Preemphasis — S&?noézxg — Detection ——{ Normalization
Analysis Analysis

Signal Preprocessing

Linear Prediction iﬁmk Codebook
Coefficient — Clustering ——1 Reference
Analysis Algorithm Templates

Codebook Reference Template Creation

Codebook Training Procedure
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Training

i Smoothing
io

Signal Preprocessing

»{ Detection

Endpoint

Time
Normalization

y

Analysis

Analysis

pr'-eid"?a,' Vector Hidden Mgskdy Word Reference
iction » Quantizati Model Templat
Coefficient o i i Parameters HMMergpaes
Snaivile Algorithm Teaining ( arameters)
Quantization
Codebook
o Codel;ook t Word Reference
slerence Tempiaiss Templates Creation

Hidden Markov Model Parameters
Training Procedure
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Recognition Training
Speech Samples

Procedure

. Endpoint Time
I R N Smoothing : S
Preemphasis Window Detection Normalization

Analysis Analysis

Signal Preprocessing

N\

N
} Linear
Codebook [ Prediction & Veg'OT 3
Coefficient uantization
Reference e Algorithm
Templates

Feature Measurement

N -~
Hidden Markov
, me‘;;d K Model Viterbi
Word , \ |  Parameters Algorithm
\ Test Patterns Classification
Reference ) assificatio

Templates
Pattern Classification and

Decision Making Algorithm

N

Set of
Recognized Word
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(Codebook Training Procedure)
(Hidden Markov Model Parameters

Training) 3.3 34 39
1
1
2
32 33
11 (Coclebook Training Procedure)
K 3.2
2 (Signal Preprocessing)

(Codebook Reference Template Creation)

111 (Signal Preprocessing)
4 (Preemphasis)
(Smoothing Window) (Endpoint Detection)
(Time Normalization)
, “ X * ot a \%
(Time-varying) (Nonstationary)

(Non-Ergodic) (Non-stochastic Signal)



(Rabiner and Levinson, 1981 Furui, 1985) ¢ " (Speech Frame)
10 - 40 (ms)
(Sampling Frequency) Pl ,
1 20
) (Preemphasis)
(Dynamic
Range)
(First-Order Digital Filter) HR) 32 (33 (Furui, 198)
a ()
() (-]
1
H(Z) 202" cirsnrssssssssmsssssmsssssissssssssssssesse (32
[ O ) L oo (33)
a 1
a = 0%
(Rabiner, Levinson, Rosenberg, and Wilpon, 1979)
) (Smoothing Window)
(Window Function)
2
Hamming 22
(34 (35 (Furui, 1985; Oppenheim and Schafer, 1989)
()= X()- () [20,1,..2. -1 e (34)
()=054- 046005, 5 S0 35)
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L N
1 1 L N
1
3) (Endpoint Detection)
(Energy Level
Contour)
610  E{m) m{)
(Rabiner and Levinson, 1981)
L)/ KLY i (310)
(3.10) 36
(Energy Level Threshold) 5 10
(Energy Level Duration)
10 5
5
5
(Normalize)

36



90% Threshold r\

Energy Level
I
o

sl . 7 . }
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[ | 5%Threshoid [ \
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3.6

o g

.

X 90% Threshold
1400 3 : i )] 141 ¢

Energy Level
(2]
o
)

H

o

o
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T

200 + n--. " 10% Threshold e &
: || ‘ ! 5% Threshold

01 ; !
Frames 0 5 10 15 20 25 30 35 40

N 37 wauplciuseiumwsupdamaniaLng



3 5
5 10
0 90
37
0 X
5 10
4 (Time Normalization)
1
(Sampling Rate) (Sampling Frequency)
(Sampling Period) 24 25 2
L M
25 Finite Impulse Response (FIR)
(Oppenheim and Schafer, 1989; Embree, 1995)
) (Upsampling)
L
L
L-1 L “ " (Zero-
Packing)
L

(Embree, 1995)



0-/11(21)
/5
(Gain)
M
Q
112
Codlebook)

Clustering  Algorithm)
Algorithm)

Cogfficient - Analysis)
Training)

(Lowpass Filter)
|
L1
(Passband)
(Stopband) fs'{2L)- 52
L
L
(Embree, 19%)

(Downsampling)
M
M
M
M (Embree, 199%)

(Codebook Reference Template Creation)

(Randomly  Initialized
K (K-Means
(Iterative Clustering
K
(Makhoul, Roucos, and Gish, 1985)
2 1 22 2
(Linear  Prediction
(Cocebook Reference  Template

(Linear Prediction Coefficient Analysis)



2 1
Levinson-Durbin 21
(O'Shaughnessy, 1988)
10
( , 553
2)
(Codebook Reference Template Training)
K (Mean Square Error, MSE)
2 22/ et
10
(Global Optimum)
25 10
o4 (Makhoul, Roucos, and Gish, 1985, , 53
12
(Hidden Markov Model Parameters Training)
33 3
(Linear Prediction  Coefficient  Analysis) (Vector
Quantization) (Hidden Markov

Model Parameters Training)
(Word Reference Template)



112
1 (Vector Quantization Algorithm)
(Makhoul, Roucos, and Gish, 1985)
2 2
256

10

2)

(Hidden Markov Model Parameters Training)
x=(a,b, ) ot 1
3 - (Forward-Backward
Procedure) Baum-Welch (Baum-Welch Reestimation Procedure)

2 Fwdans3g (Rabiner and Juang, 1986; Rahiner, 1989)

(Signal Preprocessing)
(Feature  Measurement)
(Pattern Classification and Decision Making Algorithm)



11

21 (Feature Measurement)
2

(Codebook Reference Templates)

112 12 )2

22
(Pattern Classification and Decision Making Algorithm)

Viterbi (Viterbi Algorithm) 2 3.2
(Rabiner and Juang, 1986; Rabiner, 1989)



	บทที่ 3 วิธีดำเนินการวิจัย
	การกำหนดวิธีการสร้างชุดคำศัพท์
	การเก็บตัวอย่างข้อมูลเสียงพูด
	ประเภทของแบบจำลองฮิดเดน มาร์คอฟ
	รายละเอียดขั้นตอนในการรู้จำคำพูด


