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A Novel Method of Image Segmentation
Based on Parallelized Firing PCNN
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Abstract A novel method for image segmentation based on
parallelized firing pulse coupled neural networks (PFPCNN) is
presented in this paper. At first, the improved unit-linking
PCNN (ULPCNN) is used to enhance the image. Then, PF-
PCNN model is adopted to segment the enhanced image by the
improved ULPCNN. Finally, the maximal Shannon entropy is
used to determine the optimal result from the segmented im-
ages. Experimental results show that the proposed method is
more effective than the traditional PCNN and other improved
PCNN models by quantitatively evaluating their performance.
Key words Pulse coupled neural networks (PCNN), paral-
lelized firing model, image enhancement, image segmentation,
maximum Shannon entropy
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Fig.1 The single neuron model of PCNN
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Fig.2 Comparison of image enhancement using improved
PCNN ((a) Original image; (b) The enhanced image using
DCE; (c) The result using improved PCNN)
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Fig.3 The segmented results under the continuously
spatial-varying background using PCNN ((a) The background;
(b) The segmented result using PCNN (n = 2); (c) The
segmented result using PCNN (n = 3))

FESERR )2 P AL RS R L R P, R AR A e 22 g
R, G TR (Wb ism A, MUR AR AN
SRR E A 3R s SRR S R R W R, I R SR
5 RIS TSR, H A R XS b ik
G B FLAR R, R B2 S L B R 4 Bl ok T8I
R

B35 L, A SR T PRPCNN 8 H 248 A
SR BRI A 28 70 45 o FL 4 3R 1 #0482 0 7E TR — ORI AR
RUK, AR B3 S 218 AR A T 5t (B H AR) AR R Ik
RIS mik, MR EAa 2 ), Mo N AT 50k
PCNN (PFPCNN) ##, PFPCNN #EI P2 4R
W, HEARBE K RGN Fijn)s EBEBN Lijn] AIA
HAE BN Us; [n] VR AR AR A (X (6) ~ (8)) W #
PCNN HRERE R AW ETEH NZFANE), SMETRFR T
. PFPCNN AR 3220, P2 PRI R ], 32 g RIR )
YA & AMSL R BAE A T M T, S8 TR 4R IEACH, 4
T, =T, #NINZTEH (), ELRM TR, AR
AR, EMSRE b, KSR T BB INGE BRIk, R
Jii L AR BRI £ 0 Bl T I AME R B Bk, #EN R
R (R, ARG, A 5 KA 28 035040 1 PN B B 2 4
N, HRJEAH S5 HAE 55 KA TR PP 22 e i 3R, AL AR
— WK, IRFBME T, PAE— IR AELMEEI8), B33 oML
— MG T, Ik AR B BT A el gk, Rk
T ERE. ARG, BRIk (N ZIEER) #EAN S (UM E0F
R, K KIS UK E RS RIER R, & T =T, &
LR T WK, T, = T, W, 4550 EHAEIR, D%
PCNN A5 ) — I, BENE IR EHAGIR, n=n+ 1.
IXFEH e PRIUE IS A 213 AR AR IR AP AR TOAE IR DA 42358
Ak BARSZEUE R 4 BRIV ERFE.

Zi b, PFPCNN B[4 2 0 (o FIBY) KA
TR, HRE ARk, FOEAR— IR, B gk F IR
W2 (TR BY) KRB, UReHisk mik, 82 IR
HERA BN IO IR, BE R, LR 2.
24 HERBAR

T4 LG PCNN R KT F8 Boseuk oy oK, B,
R A SEBR AW I AR ME LSRR, (B T 58], &5

RAAKEAY, O ETFURIERL, JE R IR, KX
IR ARG A K FRRAT IR 1. T 49 2L K B &1
BOR, AL EGER M de w50 (6L (10)), S AT
P11,

WIS R

BRIV, A TR
TEF I AT

AW, 24T PCNN, Hi
HRAAUTT, RN RE 7.
F 1

Bl 4 IFAT R PONN BRI S0
Fig.4 The flow chart of the parallelized firing PCNN model
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Table 1

The performance evaluation of PFPCNN

ULPCNN #fisd

PFPCNN %1

SR Hpax U, Cr Hpax U, C,

Bacteria 0.928 0.946 0.768 0.953 0.995 0.824
Ore 0.957 0.979 0.761 0.981 0.991 0.856
Sea-fish 0.975 0.982 0.623 1.998 0.997 0.754
Elephants 0.952 0.978 0.766 0.983 0.989 0.798
Dragonfly 0.964 0.980 0.613 0.998 0.996 0.802
Airplane 0.892 0.961 0.562 0.915 0.987 0.623
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