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Infrared image segmentation method based on improved
artificial bee colony sine and cosine optimization

LI Yun-hong' , LI Chuan-zhen',Qu Hai-tao’,Su Xue-ping' ,BI Yuan-dong' ,XIE Rong-rong'
(1. School of Electronics and Information,Xi’an Polytechnic University, Xi’an 710048 , China
2. Harbin Product Quality Supervision and Inspection Institute , Harbin 150036, China)

Abstract : In view of the complex background of infrared image and the difficulty of segmentation, a threshold segmen-
tation method of infrared image based on improved artificial bee colony sine and cosine optimization is proposed. First-
ly, the two-dimensional Otsu function is used as the fitness function of the bee colony algorithm. Secondly, the chaotic
opposition learning method and differential evolution method are used to improve the initial population and bee search
equation. Then,the improved bee colony algorithm is used to optimize the threshold and reduce the search area of the
threshold. Finally, the global optimal solution is calculated by the sine and cosine method ,which is the optimal thresh-
old for segmentation. The experimental results show that:compared with Otsu method , k-means method , region growing
method and watershed method, the average intersection and union ratio of images target region segmentation is
84.13 % ,and the average accuracy rate is 89. 18 % ,which effectively improves the segmentation accuracy of infrared
image.

Keywords :image segmentation; infrared image; artificial bee colony; sine cosine method; optimal threshold value

ESWE : Py 4 B 4807 7 4F B 22 2 0 H (No. 2019JQ - 255) 5 14 2 17 B4 J7 i A2 A A i 55 4 lk 500 H ( No.
2019217114GXRC007CGO08 — GXYD7. 2 ;No. 2019217114GXRCO07CGO08 — GXYD7. 8) ; FE K Y K2+ Bl H Ak
YNZRI1R)5 H (No. S202010709003 ) ¥ B,

EBEEN B RLL(1974 ) L, T, B, BT, £ N FRLLAMAMGIR B , BB AL FE, 15 5 5 15 BAL BEEOR BF
5% E-mail ; hitliyunhong@ 163. com

i #5 B #7:2020-09-25



Bt 5 4 4 No.8 2021

B JET U0 TIEREER XA LL AN 15 3 87 i 1077

1 51 &

UTAER , B BE R I A9 K R , 2141 BB A DN 4
AE WS B % ) B A i R s et R
TESPRILLANE SR S R b, BB A oy 2 B A &
AR FR GV B A 1 B B A MR S SE A, (4
RAR DR LLANEMRAFAE 1T 5 B2 0% DL AR 5 2
T L, 7 55 0 1 IR DX S 4R I TR, Ol T
T WA M7, 1 Y SR 2T A0 H bR (155 5 256
AT B {7 B, 0 795 R R o B R
A P A 4 0 0 A G 0 L X IR
W RSB Sy KT L R 2 I 4% 4
HIE S AERZ TR B S 0k R
1o AR TR, — ELAR R MR I B SR T TR 5 5
ko MTUNNEABRE RN 2%, PR BT
B AR 2 BLAE ) 73 HFICR

i AR B 2 RIROR , — 282 F s L
SRRV L P PR 4 B (53 0P Homng 451 47
H T — PR R A M L AR 4 1 B (E R
oy FIT5E ARIZTT A I 2 ] S A i o R A
TR R T — Pl TG N TR 1Y Ot
su BRI HITT i, AR W 1 0 B A v %, {H 2
FIG B B2 I 1205 14 5 B A Ryl e e 9t 7=
SRR B0 X RV R I T 2 AR TR A
N THERHR AU BE R 0 F1 07k, R ek
10 pRRSA fie RIS 8] 5 22 eR RO S 593k 1) L b e B
(HIZ 7 e 2 % % PR P P o ol 2
fei T — Mk T N TR MR B {ELIET 1573 1
Trid A N TRk 5 4 Osu S3E45 5 X MR
PG HEAT 50 AFZET 1 A7 A0 35 WS 5 1 AR
IR [A] A R TRl

BEXT LA LT I AFAE B TRl 8L, 18 Sl aed YR X 7
2553 BEACAL AT AR AL R A SR 1) B e 1 X T
it 1 Y A T A T AR LI A ) P AR B {0 5
Jrik, Gl BRI 2T N SR AT S
BCALLAMAMGR BE S S BRAR 0 73 BIRBOCR  $m T

PSS T
2 NIBBEEMERZEX
2.1 AIHBEF

N TSRS L (ABC) LA T F AR S 1Y 3R
BAT PR AR 00 0 3 28 T | R i e A i
Yo o JFL e T e R B i e 6 BT S R R Y O R o
Fe, A TSR YRR R R D A . B il

) H bR TR % i B K IR, BL Ak iy s e
fife o ZHEIEWMPATIERER

OFEWFIRI . Bhe B N FIE D e R
23 [P TR R, BRI R 5 s — 20 )
W, = (0,00, ) AAR— DR, Hh
i =12, N o BMEREVRI AR () s

2 = x4 ("t - agt) x 8 (1)
A, ie {1,2,-,N,d e {1,2,-,D},6 %R0
~ 1 ERBELEL «)™ Rl )" Fon A TARER d 480 1
FERTF R RRUCK T, 38 338 N BE bR 5K B A 1

A TE:
1/1 + f(x;) f(x;) =0

Ji7 {1 + [fxy) [f(xy) <0 )

Qe B, JE I8 ST IR R B IR, 7 &R
BFIT, 7 A — DB LA e i a3 (3) B

vy = %y + G xy — %) (3)
X, i e (1LN),d e (1,D) ¢, ZXE [ -1,1] E/Y
BEDLEL: b # 0,30 SRR E R A T v,y B 2y o

QR BEE BT B o I B 0 AR A e 1y 2 15 5
JE 2B R o Gl RS BT AR A Y
WL f, % (4) TR IR T R p, L G
JE B, Wk O AROR

f‘ir,i

3o

@Wig T B, Y— MR BEIRBITTR RIS
7 EATS A SE BT, Uit A, AR A 5 (1) BEAL I U
2.2 EREE

IEARBRAE A IE AR R B R XN T
DA b R, e 2o A B A% b B I A D D7 580K )3 3l
DA R, AR 5 e R ARG B A TR 5 58, e A A
PR3 5808 SUR RS L, TER SR AR [RIB, TE sZ Ry
5230 AR A I U AT I 8, LA SE 4 3th ) 98
B3 [A], Y A5 L SRR A R . IEARSEEL
AR IE N AK(S) B
X(t+1) =
{X(t) +ry Xsinr, X |ry x X* = X(1) |r, <0.5

pi = (4)

(5)

X(t) +r xcosr, X |ry, x X" = X(t) |ry, =0.5
b, X FoRME; ¢ AR QR X7 2 E—1R
MU o AR R B XSRS A
ZHERT o HABEIERENLE. Hhr = ¢ - e x
t/tmax ,C %j{f%’i‘j‘ﬂ: 0 E@ﬁﬁo



1078 ot 5 a4 H51 %
3 MM AN TIEEE R o= 2"+ chy  (a)™ — x)") (11)
3.1 iR HEE ay o= Al Al -y (12)

T2 R R TR R ARV A Th AR 0 4
A IBRSCR 4 Otsu fE08 AN TeE 5k 19 15
IO HE BRR, X T 4k Otsu 22 B 2351, 420351 B4
IR JEE (s,,0,)  Hor b AREZE 70 R B AL
B Ty AR SXIR, T, T, AU HARKCIR, 4%
RIS R T7 208 -

5 B S
w=3 S (6)
FLBRECRL T, R

“w=3 /ipl,(k > 2) (7)

K, py = ry/ W x H ZoRIFEEUKE Dy i@ HAR Y
PIRED S j B R A (x,y) BB LR pR
B, ry WEEA (v,y) ARG R XEIERE
Huyp = (uyyuy) ", BFRKIR T, 3 E AR w, =
(wyouy) " o B2 B E S (s1,0), (sy,
t) e (sy,t,) , 2 Otsu ZB{E R BRI N -

k

2

R<sl NIRLE at2""’sk9tk) = ZW,,[ (um’, - uil)
n=1

+(u/lj_u’/l)2:| (8)
) — 4k Otsu #3250 (9) # e AE R
(Sl*’tl*>5(sz*,tz*)’--.’(sk*,tk*> _

R(51 sl 38yl 50,8, ’zk)

Argmax (9)

O<sy<--<55,0st1<- <ty

3.2 MEATLE AR R R R 7 AR o R

TR I AR BE T, IR IR S SR TR
AE I FICSIGH BE | 18 SCTE bR TR IR ST O St 1, 32
T — RGN TR, . Bk RO R
Tyt A A AT S 4 R 5 R A T ek
3.2.1 H#Endsie

M) IR AR B — D R O E
SN A SR IS SSGH B P B 2R o o . Oy T g
AR FIRE , 18 SCHE H — TR BT ORI UG AL T 12, )
FHEAT 3 J P BEALAE: A TR I 2R 8 RIAS L0 44 A o)
RYA SRS S R 2 SV ) e W v AW (| /AN
(10) i

chiy = p e ch (1 = chy) (10)
A, k2R B R ARG w EBEN 4, chy, 2
L0,11 MFEHLEL

TEFERIIRE 727 2 o, — G oy B XS S7
AR A TR ooy, B R AR MR R A W]

X HLAR B 1 SR s S e i TR i 0 iR
LR AR R 7 A, USSR A 2R R B e A
3.2.2 RMESREFAE

220 AL S B IR I —Fh iR ST A R
PEARTE , o N THE BRI R R PR BE 18302
B 220 DT AR S — RO AR R O AR, a2
(13) R
Vg =Xyt d)id(xhcst,d _‘xrl,d) +(1 - d)id) (xrz,d _xr3,d)

(13)

A, rry,r HONBENECY, Hor oy oy € (1,N),
rn#r#r,ie [1,N],de [1,D1x,., &SAFH
rh R B PRI R R B R AR, o 2 IXE] [ - 1,1] B
IR A T o
4 B ANTEFERZAUBBRES R G E

h R0 s R 3 A TR SR AR, 1830
A N TR IE AR R A 4 Otsu £ [ {H
Iy EITE S e AR BB . B TR N TR I
LI B E R 2 B D R R AR E A 1 PR o

HRZLINA R

N TS R IE A0
ERve 3Gkl cltd

FOtsu bR S HARAY
TERY FEME, HARiCE R
[EE=NILENEN
[

v

R BRI 2 e
ST AR, di/ sl
MR R X

IEARGZIA AT
oAk, 13 2 P

@ 7Il_'<

=]
e

| ammemuswEg |

v

B 1 ARSI A A
Fig. 1 Algorithm flow chart of this paper
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Fig. 2 Infrared image of typical power equipment
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Fig. 3 Four groups of infrared image segmentation

results by different methods
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