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Abstract

In recent years, Finite-state Machine has widely used in speech recognition, the
speech synthesis and the dialogical management. In the thesis, | used the finite-state
machine to recognize large vocabulary continuous Mandarin speech .The speech
recognition which developed by finite state machine could express the acoustic model,
the lexicon and the language model as the finite state machine. Furthermore, | had
merged these finite-state machine to the unitary finite-state machine which made the
searching space of speech recognition completely. | had divided this thesis into four
parts. The first part is the basic definition of the finite state machine. Second, the
models which used by the traditional speech recognition had been established as the
finite-state machine. Third, to simplify the numbers of state and transition in the
finite-state machine | made a algorithm “Marge”. Then, we discuss how to use the
algorithm “Compose” to combine the search space, and do beam search in this search
space to obtain results. Finally, 1 use TCC300 as testing and training data. After the
experiment, the accuracy of word is 52.1, the accuracy of character is 72.4, and the
accuracy of syllable is 83.5. Because of the results approximately with HTK
recognizing results, it can proof our system.
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MARGE(A)
0:LetA={Q,i,F,Z,A, 6}

1:LetT, <{}

2:LetT, <{}

3:wt]

4 forall {q,|q, € Q} do

5: forall {g,|q, €Q and g, = q,} do

6: forall {t |t, €5 and s[t,]=q,} do
7 T, <T,ut,

8: endif

9: forall {t,|t, € o and s[t,]=q,} do
10: T, =T, Ut

11: endif

12: ifd[T,]=d[T,]

13:  forall {t,|t, €T} do

14: s[t,]<q,

15:  end for

16: endif

17 6 <= 0\T,

18: Q<=0Q\q,

19: end if

20:end if
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Trans(q, 6, 5, 6,)
0:T <=0
1: if alld[t,] =d[t,]

2:
3:
4.
5.  endif
6: endfor

7:endfor
8:return T

R A2 E R R
EAL ST E R g SABR G 0 LES B LRSS B
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COMPOSE(A, B)
0:LetA={Q,,i,,F,.%,,A,,5,}
1:LetB={Q,.i,,F,,Z,,A,,6,}
2:LetC={Q,i,F,>, A, 8}
3=,

4:Q <A{i}

5:F<{}

6:2<Z%,

1A= A,

8:0 ={}

9-

10:S <{}

11:while S =0 do

12: (q,,q,) <anelementin S
13: S<S\(q,.q,)

14: Q =Qu(q,.q,)

15: ifg, e F, and g, € F, then
16: F <Fu(q,,q,)

17: endif

18: T <TRANS(q,,0,9,,9,)
19: 6 <o uUT

20: forall €T do

21: if{(q',,q',) ¢ Q then

22: S<Su(g',,q')
23: endif

24 end for

25:endwhile

26:return C
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6.13 ¥t %

P RFEREE AT R 0 UK SR 4R 1 > LR (T 41D pliE o A R R
B3R R 4 0 2 HMM model sh *4k i3 (T > o A 0w 411 3 1%
free-run s syllable 7528 - k& P 24 i e HMM model {v Viterbi j% & ;= enit #gid >
FOIE P PR F D Rl S Ao

411 % freerun: syllable_acc(%) = 66.5, syllable_corr(%) = 72.3
d 2 I 411 F free run engEas i % o TR FEE S € Tl insertion 3 B @ € 5%

WA E s F]p b KB D Fr o

- Wip e
d AR B R R e 0 B HTK i B3E 0 wosb 1 HTK ap e a3% 5
FER > HTK ydp e 4L > p @K % -10 - S'i& (Language Model Weight )

e HEfEREEIrd 640

% BAHTK % 2 &

HTK 5# Syllable |Character
I'JPEZ’I* (%) 83.18 74.80

Al bom HTK #r3san & s B dh > #2 pen i sl ip e eh gl
# NCKU 38 > e EyEas > d 20 A P e ek o HTK £ 2% 2 p ke > ]t

P REBAFRB R REE c R 2R 44 65

# 6.5 A R apkFER THTIERDE S

Syllable |Character| Word
I*’ﬁ“éﬁ*(%) 83.48 72.35 52.09
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# 6.6 Window_Size ~ | #7535 eripl2#

) Window_
weight_Im size word_acc |char_acc |[syl_acc
9 500 115 49.6 68.3
1000 14.0 63.3 72.2
2000 38.1 73.2 78.7
5000 68.6 82.2 90.1

6000 68.6 82.4 90.2
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# 6.7 Language model weight V.S. 3%z 5

Window_s weight_Im(E=fifi) jword_acc|char_acc syl _acc
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