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Image segmentation of 2-D maximum entropy
based on the improved genetic algorithm

LI Lihong, HUA Guoguang
(School of Information and Electrical Engineering, Hebei University of Engineering, Hadan 056038, China)

Abstract: In order to solve the defects of traditional maximum 2-D entropy segmentation algorithm, a large amount of
calculation, more time consumption, and so on,a maximum 2-D entropy segmentation method based on the improved genetic
algorithm was proposed. By improving the mutation operating mode of the genetic algorithm, the speed of the genetic algorithm to
find maximum 2-D entropy segmentation threshold was improved, and then image segmentation by using the segmentation
algorithm was accelerated. Through theoretical analysis and simulation experiments, the results show that, the running time of the

modified model is compressed to 0.95s, which is far lower than the traditional maximum 2-D entropy segmentation method. The

modified segmentation method improves the segmentation efficiency and ensures the accuracy of image segmentation.
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Fig. 1 Planar graph of 2-D histogram
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Fig.2 Schematic diagram of 2-D histogram
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Table 1 ~ Symbol definition of the algorithm

symbol meaning

s point gray threshold

t gray mean value threshold of region

Pij probability of occurrence of vector (i,;)

Pa the posterior probability of object region A

Py the posterior probability of background region B
H(A) the 2-D entropy of object region A
H(B) the 2-D entropy of background region B

2 YERRIER A BRI T B A XH B X BA A
IR A1, A XA B X0 Ji5 3 3870 Sl Xk A DR
B XM py dEAT I — A AL B, 24 B {E A o) £ (s, 8)
iRl

Py = z ZP;,' (1)

i

K, i=0,1,,557=0,1, 1,
P = Z ZPU (2)

i

KH,i=s+1,s+2,- L-13=t+1,t+2,---,L-1,
B2 A XFN B XY 2 G- 53 2 «

Py " H
HA) == 3 % Hg(Pi) = 1gp, + 2 (3)
i J p/l pA p

A
J—:tqj’HA = - Z Z pylgpl],ﬂ_ﬁqj/%{q:?%/ilz()’l )
i

o537 =0,1,

. - H
HB) == 3% Mg (D)= lgpy 4 E (@)
i J B pB p

B

:T:EE':‘,H = - 22Péflgpi,-,ﬁ_i=s+1,S+2,-~-,L—
i



FA3E H1H EWE AT

WSV IR 2 YRS IER ) E) 121

Iij=t+1,-,L-1,

g Py ) 53 X
@(s,t) = H(A) + H(B) (5)
BTGS2 18 C IR DX, B AT LA ART Ak 40 5]
BV
pe =1 -py (6)
Hy, =H, -H, (7)

itl:F"H = - z zpijlgpij"ﬁizoyly.“’l‘_l;j:()’
i
Lo, L=1, N4

HB) =gl -p) + R (®)
Mg AT LS
@(s,t) = H(A) + H(B) =
lg[p, (1 =p))] +ﬂ+[?__HA (9)
Pa Pa
I AT AR 2 s AR B A ) 5 (s )
o(s,t) = max{op(s,t)} (10)

2 ETHHBEREENEXERERE

AR R AN TR RO i 2 —, R
IR TIRR SO RIS . R RS TR E A
BB NGB AL S (genetic algorithm, GA) | J8:A% 4
(genetic programming , GP) .3k %] ( evolutionary pro-
gramming , EP) &5, X S50 A 1] 18 & 07 v SR )
I B AT A

BHRA PR T B AR AW R, e il
ORI 1) HOLLAND' 7 48 A UL A1 4
THEYITE BRI TR B SRR A P S A
FEA R AL, RS B PR B I AR A, BFSE
HALH B UL IR R it 2 ] b i A R — )
AN A S R R — A A A AR
H b R R B SRR, IR B A 1) A At 4[] A=
PRI DL S DA LA A AR SR — Rl S
TRl E R SR, 5ok R AN A R S AR
ALTEA L, BA IR, SR, AL Senyst 4 55
A IR 1 JR B , 05503 f) Wi S B TN G310 45 5
P AR A B L S ) . SRy I, V7 22 0F 9 3 3 e A
GEIst AL A Rl F o5 A5 B AT O B B A —
SeAR SRR AL S AT AL o

BT 3 AN EH AR A, IR HE A2 A
5, K 3 R

VA « R R A I A e € AT 55 — A BB AL e 4
YLt A T Ja 22 28 SURAS 5

_selection

crossover mutation

Fig.3 Three important operations of genetic algorithm
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Fig.4 Flow diagram of the improved GA algorithm
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Table 2 Performance comparison of segmentation algorithms

average VﬂhlP,S
g average

s t of e;{)glzlt)i;nary time/ s
1-D entropy ( exhaustion) 66 0.479241
2-D entropy ( exhaustion) 66 62 491.4612
2-D entropy( common GA) 65 141 104 9.35342
2-D entropy( modified GA) 71 105 60 0. 958795

Fig.5 a—segmented by 1-D entropy without noise ~b—segmented by 2-D

entropy without noise

Fig. 6 a—segmented by 1-D entropy with noise b—segmented by 2-D en-

tropy with noise
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Fig.7 a—segmented by combining 1-D entropy and GA without noise

b—segmented by combining 2-D entropy and GA without noise

Fig.8 a—segmented by combining 1-D entropy and GA with noise b—

segmented by combining 2-D entropy and GA with noise
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