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ABSTRACT

Recently, neural network-based speech recognition has been studied to utilize the adaptivity and learnability of
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neural network models. However, conventional neural network models have difficulty in the co-articulation proces-

sing and the boundary detection of similar phonemes of the Korean speech. Also, in case of using one phonotopic

map, learning speed may dramatically increase and inaccuracies may be caused because homogeneous learning and

recognition method should be applied for heterogeneous data. Hence, in this paper, a neural net typewriter has

been designed using a hierarchical self-organizing classifier(HSOC), and related algorithms are presented. This

HSOC, during its learing stage, distributes phoneme data on hierarchically structured multiple phonotopic maps,

using Kohonen's self-organizing feature maps(SOFM). Presented and experimented in this paper were the

algorithms for deciding the number of maps, map sizes. the selection of phonemes and their placement per map, an

approapriate learning and preprocessing method per map. If maps are divided according to a prior linguistic

knowledge, we would have difficulty in acquiring linguistic knowledge and how Lo apply it(e.g., processing ex-

tended phonemes). Contrarily, our HSOC has an advantage that multiple phonotopic maps suitable for given input

data are self-organizable. The resulting three korean phonolopic maps are optimally labelled and have their own

optimal preprocessing schemes, and also confirm to the conventional linguistic knowledge.
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(=) 17 0.6 0.15 031
| () 43 0.9 0.15 0.41
(») 32 095 | 005 0.52
(o) 17 0.65 0.05 0.32
5 9 04 0.05 0.20
- 10 0.2 0.05 0.11
= 14 03 005 0n
(u) 8 0.2 0.05 0.14

4 /H: 2 021308 EIYS 9 4 9 A =
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Fub A el st} FFT 24 2 Cepstrum 32
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Table 2. Labeling result of original vowel map

I E T I EEY R Y
F 17 0.95 0.1 0.61

o [ 8 | 095 0.05 0.65
E 0.05 0.64
+ 23 095 | 0.0s 0.78
3 0.8 0.1 0.54 |
I 0.95 0.1 0.68
i | 2 0.95 0.05 0.62
Al Az)e) Aol wet dol By she o =

HEE 065(65/100)i VHERRET, 2b A7)
e 01755 et ojm 3E 30 A 9 4~ 9%

o] g uvwro] go) etme|Fel W FtHel wel

HN’-\E
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AR Aol Alel el ek e ok
ARG ARe) rA) S Asisabol o] Ab bk ykAlol A 7]

v Ao Mo qyk o gl oyl pal A

FFI/FET FFT/Copstria CopstruaFFT

T2 3003 kG abbe] Asbghg i ple] )
Fig 3. Comparison Map-application value of sub-consonant

map
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Table 4. The second labeling result of sub-consonant map

I # Al ik #H e Tk
b 12 0TS 005 031
ol s 029 |
s o aes T oes I 36
G a0 L ees 005 | 030

b1 0.543(139/256)01 ] 0t G SOl Ml 2] 4h0 4
S B R R I RO RS
Tl AR ol R T b AR ) SE Ak v
SIS WHGE pokel vl 879 48 5 ( !
chntelear i 6 o) 5 Ak o] ol aE b byl

2ok gl 1 Qo ghan z.L A

£
Ul el -4 ,]_ o]] R 23O Al A
ol g A ﬁs"é‘HL}/i‘ 1 11 ¢4 24 A THSAPM)
Ot ARV v el b DA kel 4by) gk

HS et Ak shEel RS ko] dlel e At

Table 5. Labeling result of “v.” phoneme returned main-

consonant map

T

S 1o i A&k | e g
oo oe D oos T o
A \ 5 095 1 oos | o
s 04 01 025
2 % | 095 l 005 T 067
Goo e ees | ors oo
(11) #0095 L 00s | 06
AN 25 08s | oos 039
(o) | 14 } 085 | 0.05 0.65

Table 3. The first labeling result of sub-consonant map using each pre-processing method

O LA BT R

e _L 014 + 0o
> 2 D

T 13 ‘
0.24 10

FFT/FFT ] FFT/Cepstrum

f’ron B

C Lpslrum/I‘ FT
W Lo g |
noo o7
Do 02s
E 1 025
12 0 022
o 024

608

www.dbpia.co.kr



#E/AZH ANEYS BRAE 4T e &

Adrrael At goled

L msaPN

(R
>3

0 0.0 02 03 0.4 0.6 06 07 08
O3 4 7 g ae] 49 28 v
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T8l 6 A0 S ke Aol Y

(a) A4S 2k (b) - A8 <hak

Fig 6. Self-adaptive phonotopic map labeling
(a) main-consonant map (b) sub-consonant map
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