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speech waveform H @
l speaker

feature extraction (spectral analysis) y : pattern dictionary

l (templates)

x : speech feature y
(feature vector sequence) l 1
Y

patten matching ( recognition ) < ! |

l ' =

recognized word { arg;nin d(x,y,) } | |

d (-, -): spectral distance measure - )
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@ .O O S': speech waveform
! v v

observation sequence: O=0y, 0y,...,07 || || -=----ccccooooo word string: W=wy, .., w,
(speech feature vectors) g l
0, O, Op T
l i """ i M: message
M: message <— W= VN"I 7\/2 """ ;Vn
acoustic model language model
P(O|W) P(W)

conditional probability of Wgiven O : P(W|0O) =

P(0)

recognized word string : W = argmax P(W|0)
w
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AIAZE/NA7Z)ILTY) XL Forward Algorithm

1) #0HER1t

(i) = mib;(01), 1<i<N. (5.5)
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2) J=in

ar1(f) = Zat z)aw bi(og1), 1<t<T—1, 1<j<N. (5.6)
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Algorithm 1 Baum-Welch Algorithm

o =— — 1: Baum-Welch Algorithm
7 % E 2: :\=(1"r1;,1'r1v,&1_1 ..... &N,Ar.l.)l,l.....gw]: 29 A— X PIHHE [)\73]

3 w: W% [AD], o(1),0(2),...,0(T): G55 [AT)]
4: o PERHZ FIRAE (A ]

5: A 237 A —ZHEEHE |11 ]

6: P(A"Y) « —o0: HOT 5K E 74l

7: START: A \: X7 X — X OHEH

— : 8: Forward 7 V) X LIZED A DfEDS o (i) (1<t <T, 1<i<N) & P\ %
1. HMM® /X Z X — 4% % @ Z IR HRE IC 3% T 5.
— 9: if log P(\) — log P(z\"iﬁ) < ¢ then
2.EXATYT 100 X A HEERSR
11: exit
(a) M_Jj > 9 L—j_ L/_t 'kaﬁl:.\\ %%52—7—(—: E%@Eﬁ%% ::23 els;(Ao:d)FP‘A)
EE,TI_@HI\/II\/I% JWTETE 14: end if .
15: Backward 7 LTV ZX22&D ANDMlHDS 8,(i) 1 <t <T, 1 <i<N) ¥ P(\) %
(b) #N &2 TDREERIRREE %‘7?\7% CDWTKH B, L mRTs.
" PNOYAC,
P
3. MZ7_' “/ 7 18: end.for
19: fori=1to N do
NN \ _ : forj=1to N do
(a) 2 TDATBERIREEBERINICDWT, w )
HMM®D /NS X —% Z s ILHETE. > auli)es by o(t + D))
(b) EXT v 7 TKRDIIREBRBEERZEHE LT “ T i)
EﬁjEEI:EIE L/ f:%ﬁ%%ﬂ lJI/:I\b_tJ:%) 22: end for -
23: end for
24: for =1 to N do
i - 25: for k—1 to M do
A ERXRTYVTEMRATY 7%, 26: .
MR Ty 7 DI X —5 DEALEH P taseicattn
—TEELLTICIRD X TIEDIRY, 3" a()3:05)
Ou(k)ot) EZ ARV H—DTNER, &, =1(xz=1), 0(z #y).
27: end for
Baum-Welch algorithm & %iREHD S &ERIRREEX TOMERZ wendfor
Forward® & U'BackwardiEXTst&E 0 goto STAKT

31: end of Baum-Welch Algorithm
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Algorithm 1 Baum-Welch Algorithm
. Baum-Welch Algorithm

A= (T1,...,TN,G1,1, ... ,C_LN,N,B1,1, e ,EN,M): X7 X — X PIHHHE [}\jj]

v: HAEEE [AJ], o(1),0(2),...,0(T): iZ2=%] [A]]

e: WORHIEFHEME [ AJ]

A T X — ZHETEME [HT]

P(A"%)  —oc0: BLDHKE Rl

START: \ < \: 287 X — R DEH FUESHER (1)
. Forward 73V XLI2ED X DEDLS (i) (1<t<T,1<i<N)& P\ %
ART 5.

XIS T WA

9: if log P(\) — log P(A\”"“) < € then
10: X+ X\ HEERSE
11: exit
12: else
13: P\ « P()\)
14: end if TGEHER (2)
. Backward 7 V3V XLIZED XN DEDLS B:(1) 1 <t<T,1<i<N)& P\ %

AR T 5.

1. Fawrn o — 1 4~ N A~




14: end if
15: Backward 7 V3V XLIIZED XDED»S B:(1) (1<t<T,1<i<N)¥ P\ %

T3,
16: for 2 =1 to N do

7VEODER (3)

18: end for
19: forz =1 to N do

20:. for 3=1to N do
21:

7VEDER (4)

22: end for
23: end for
24: for 7 =1 to N do



t=1

22: end for

23: end for

24: for =1 to N do
25: for k=1 to M do
26:

7VEDHER (5)

Ouv(k).o(t) FZBXYA—DTINVE. 6y =1(x=1y), 0(x#y).

"W(k)=0(t) THNILET, TRITNIEEIERL, | DEEHE
1. 0., ZF%& (a)¥7 0 (#define) (b) B
2. FE¥ KT if-then-else
3. ZIEEE 7 :
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