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Otsu image threshold segmentation method based on new genetic algorithm

WANG Hongwen ,LIANG Yanyan ,WANG Zhihua
(School of Control Science and Engineering,Hebei University of Technology , Tianjin 300130, China)

Abstract: Maximum between-class variance ( Otsu) image segmentation method is a common image threshold
segmentation method based on statistical theory, but Otsu image segmentation method has some disadvantages, such as
more time-consuming, low segmentation accuracy and false image segmentation. Combining the principles of monkey king
genetic algorithms, with Otsu algorithm, image gray, just as optimal threshold, was found. The results show that combined
method not only improves the quality of image segmentation but also reduce the computation time. It is very suitable for
real-time image processing.
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Fig. 1 2-D histogram

BB AAAE AR G (o) FIF 5 C (0,) TR
R = FH MR AT AR -

wy(m,n) = 2 Zpij

i1 j=1
R (2)
w (m,n) = Y P,
i=m+1 j=n+l
DO A% 07 1 T A1 1) 3 310
T m D ZPL m D ]Pt T
u, = (uOi’qu) = (Z 2 7], z 7])
i=1 j=1 Wo (=1 j=1 Wy
(3)
m D . D . T
u, = (u,,u;)’ = (Z ﬁ, Jﬁ)
i=1 j=1 Wp (=1 j=1 Wy
(4)
2 A E BRI RN
D D D D T
u = (ut,i’ut,j)T N ( Z Zipij’z Z]Pl])
=1 j=1 =1 j=1
(5)

B D2 F 3 b, WA 2 4E 5
X2 F1 3 s A2y 0(P;=0) ,
w, +w, = 1,u, = wU, + wU, (6)
W5 S EBRFIE 55 ] ) 2 ) 38 24 Dy
o(m,n) = Y P(C)[(u, -

w)(u, —u)'] (7)

VLB o (m, n) BB AR g 28 0] HICRE 1 )
LA

tr(o(m,n)) = {[u, w,(m,n) - uw,(m,n) ]’ +

[utvjwo(m,n) - ujwo(m,n) IR

fwy(m,n)[1 = wy(m,n) ]| (8)
FHEAEBE R (m" ") 15
(m',n'") = arglgﬁan)ina'(m,n) (9)

M ESRATHT TN, F55% Otsu 40 BB 2 (i
(9) SIZHE 140 B ST K, AE LA 7 FiT 52
AR T LRI SRR . TSR R R 1
RO, FE R 2R R R A R A IR
PN A SR 22 0 50, IR O B L0 5
SRS BT

2 ETHRIESEEEEDN Otsu Bk

2.1 \EEEFEE

M F 5t A% R AR JEARUE - i e XA i 4
SIS VR R B A T HES , HEAE T TE A
MR SR SE A ER A A s — i AR W B AR
T s 2B B AR 5378 S e A0 (O B o i 5 4
R ARG TR SRR S TR b g s e —
IR AT 28 AR 5, A9 B AT G 249 R 45 A 8T 5o
WX LE LRUIMATT — AR R, BB —AUR
PIECH KRR AR, FE DL b B8, 38 B i 4 il
REEIRT S LG AL sk ML, M F L
B A S U AR S AL m L, AT R4S AR B
(M E55) A0 R IR AL 153 T 3 o I SIGH JE
S . TR AR o

(1) Wiatk A8 RN AL 4 L A ¥
LR BE AT 3 HES e A E a5 K HEAE IS T Y
L, AR R 25 (8 N BE AL ™ A 19 TR RE 5 H B4
B, SHHRHECH 0,

(2) &l S A b & w1, A~ AR
i AT —HBEA

(3) 2 AR S amift - T i e i 38 P A L -
L, A A — AR A

(4) HEF 31— ACHEAR I 51 2 Bl ATLA A « 7] 25 B
(1) o B2 HEAACEL = SHEAARE + 10 B £ 45
e

(5) BN L AR EEARAS W6 2 i ) 2o AR 5
TR (2) o
2.2 ETRIBGEEINEHEISASRMRER

HBRE R T . (1) ¥hs ik, 78 MATLABT. 1
REE X 20 W 256pixel x 256pixel Jif AL 5 it
1T BE LT B, IR RE L =20, W1 in10%K =0,
e RKHEATAAEL 100, BEHLAMA &7 L6 R, =0. 4, &4l



366 ¥

Jt R

2014 5 H

HR,=0.08, L R, =0.8 e (0,1), %5 KL
o =3, XA 0.7, L7 HH 0.3,

) BRI AR BE 2R 0] 7 2 #5251
FER , H AR AT S 1 07 220 SO, BT LA IR K
JEE 2RI J5 22 A3 0 8 R R . A SRAN R 1 35 1 A
R, R HAERE BT o 38 R R AN T

flm) = A, (m) x A,(m) x
[v,(m) =v,(m)]? (10)
LA (m) HRT m YR EEAR AL, A, (m) g/
Tom BKEARZ R, 0, (m) IR T m 192K
{E v, (m) Fam/N T m WL K BE A

(3) HEFP AV e, B3R R B B (i
AN Qyi=1,2, -+ L) &N EEBEFT TH AR, BT
A0 <sAQ) <-<f(0,") (i =1,2,--,L) ik
BeEA Qo SREHRIEBENL A L R, , FHBERLA K
A TR R B B SR 48 1, (1, = round (R, + L),
round () 7R85 « BEE R/ NEEED) Z 5 A, 4
BT TR o

(4) S R MA . IRAESE I R, , YT
HEACH S HIATTH 1, = round (R, « L) MMEBEHGEA
Br— A

(5) XA 5. M E RS 1, ZJF R MRS
S RET A L= 1, A A Hor

Q=0 (i =1.2,-1) (11)
Q. =Q.," +a(R; -0.5)(Q," - Q/) »
(e=1,+1,,Lyj=2,-,L-1 +1) (12)

A (12) Py QB &L, W F B I (11) e &=
WAL, BHE O TR RIEHEIN . 7E—E R T i
AR TR BT S

(6) THEB —FRRIRE A PR OBRE 1 2 18] 75 22 (L

I initial population |

lcalculate the initial individual class variance of grayH

v

l sort and replace ]

[ crossover and mutation ]

v
/“\\

[ evolution algebra +1 I

—— whether the hopes of finding
the optimal threshold

T

Fig.2 Flow chart
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Fig.3 Original illustration

Fig.4 Segmentation effect of traditional Ostu algorithm

Fig.5 Segmentation effect of Otsu algorithm based on monkey king ge-

netic algorithm
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Table 1 ~ The performance of two algorithms
image number 1 2 3 4 5 6 7 8 9 10
achieve optimal
2.933  2.030 1.698 1.974 2.359 2.012 2.425 2.149 2.067 1.734
time /ms
algorithm
optimal
99 110 115 109 112 109 120 119 105 87
threshold
achieve optimal
o 7.171  8.280 8.750 7.500 7.340 7.237 9.120 8.910 8.452 5.439
time/ms
traditional algorithm
optimal
109 116 120 115 117 110 128 125 119 98
threshold
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