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In this paper, we develop a novel pulse coupled neural network (PCNN) for phoneme recogni-

tion. One of advantages of the PCNN is in its biological-based neural dynamic structure using

feedback connections. To recall the memorized pattern, a radial basis function (RBF) is incorpo-
rated into the proposed PCNN. Simulation results show that the PCNN with RBF can be useful for

phoneme recognition.
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Figure1l. A neural unit in a PCNN.
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Figure 2. The dynamic threshold 4(¢) and impulse generation for a constant-value input z(#).

EE2 EEbsRELA% HE=12..)ET 3 &,
Za—uyDA YISV AHENEIOED LD ICEE
?% %0

ﬂozﬁﬁgawn) 6)

BB, HEDTDICAFRTH S £ TORRY]
T—YWEBE T Ty 7Y T LR T -5 L
LT, T4bb, EENZRRTIT—5 (1)
pel, v, u, 6,y) 1%, ik, B T7—5 &L T
pO)=p(4T)(¢=12,...L)YD L > cFT, 2
T, LBy 7)o 77—y HEET,
PCNN [3fEk, EHROTRMER, L CZDF
HEEEEICLTWE Z En s, BEFEMNZEOHE
BB ZICHENTERY, UL, KT,
PCNN O =2 —a v 28Dy F 72D 5 A4
FI7ACEHL, ZOBHREBRBELANAL T,
REIZ LT 2 BEBHEIO TS,

3 BENY—FRHE

3.1 FREME

K TIE, REDEFRE Y — > DRFRIT —
% ST (H)=S"4T) (»=1,2,....R) %, T #&
m(=R) D PCNN Iz BW T ¢ 2[EL #
Z 5,
ANEFOHIUEDOSE L LT, AEOEFRF%
BAH AL %EZ DL, BRINEE2HEY, BfEx
RER ¥, BB AV F— L LTRSS CER SN,
AN TOEREEBROIRS) %8 U CHfRIEENIC LR

EndY, 2oL &, BEEORRIC LD, BEE
DIRIENP K & & 2B X Z DIREEEICER 5
e, HARAOANEHEERIZ, EEEOLD
MEORIELZKE S §50 L0 MENERICE
fiahzd, 20LI1, ERCBVLWTERFIZARK
BRABICOBENTHOBEEHFAATEIRTY
U ARG TIZ 222 5, PCNN ~AD AT &
LT, EFRRSIZ7—) &L C(EondAE
BBART PVERWS, £72, ERCBIT5HE
BB TIIRRYIEHREEE T 2B b bE
bETWiEWD, PCNN 2B 5E/-H /8y —
S(O) D7 =) 2EBHbETORRIEE EDHT
T5 0TIk <L, EEOHBOESRRIIE AT
5, Thbb, iy — ) &H(DFT) %#, Fig.
SWRTEIIRERELLZEEZLITUTI 2 LIC X
D, XKRAD LI BREABEHARY MV ORERY %15
%,

i+ W1

Fi(y):

w=4

S(W)exp(—jbr(i_lv)IEW—l))

(¢=1.2,--L). (7

’

22T, W(zn) iz DFT 2w 5 5 4%
FIDOF =8, BRATF (1 (i=12,n) T
e L7 BESE2ERT 5,

DEZ, PCNN B 2% izonwiEL 3,
EED r BHOEE /S — > S7(£) » PCNN 1
ANENIEE, FOxy b U—7 i vy (4)=
[y1(2) v3(&) - v O D>H, r EHOEZR
YO RIMIET LS dy VT —2 B¥EE

— 37 —



BH EX-BU FE-AH BE

0.8
0.6 |
0.4
0.2

-0.2 |
-0.4
-0.6 |
-0.8

amplitude S(¢)

o 500 1000 1500

step Z

frequency 7

2000

2500

Fourler transform

Y
VA

0 o 400 °

Figure3. The transformation into frequency spectrum sequence Fi(£).
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Figure 4. PCNN for phoneme recognition.
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Figure 5. The synaptic potentials v(¢) for phoneme input “#”.
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Figure 6. The recognition result for phoneme input “#”.
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