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Improved segmentation method of 2-D Otsu infrared image

ZHANG Jianbo', YANG Huixian® , ZHOU Tongtong” , TAN Zhenghua', LI Miao®
(1. College of Information Engineering, Xiangtan University, Xiangtan 411105, China; 2. Faculty of Material and Photo-
electronic Physics, Xiangtan University, Xiangtan 411105, China)

Abstract: In order to gain better segmentation result of infrared images, and improve the ability to resist noise, an
improved 2-D Otsu method was proposed. The inaccurate segmentation in the 2-D gray-neighborhood average histogram was
analyzed, and 2-D gray-gradient histogram was adopted. A new algorithm to gain neighborhood average value was put
forward. Information of within-cluster was added to amend threshold function, which was further simplified to reduce the

calculation complex. Experiments show that the improved method can segment the target better, gain better noise resistance

and cost less time.
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Fig. 1 Infrared image

a—original image b—original 2-D histogram c—region partition ~d—gray-gradient histogram e—improved gray-gradient histogram f—region partition



$38 4% H5H)

WHEN PR 2 4E Otsu 2T Ah RS 4 B BFE 715

S, LRI A Z BTG Y AR R LRI E K
FEAF Bt o J¢ K HAE 5 MR UG oy B v B 1 98 A
PG AR R A RS
EEAMUSEAEHIRZ G R, Hi, AT HZS%
SCHERLO T Hb i 7 T4 4R 3 B AR SR A5 1 R R
XPHGHATINECE- 415 B1Z AR R 4B EUE S, fRE i
WO ) R SR AR A
1.2 Otsu Fik

TEWCHERY 2 2 K B -#6 FE 5 BT B3 3ok o A
Cs, ) ¥ B U E ) 40k 4 A DX, an sl 1 s
X 485 0 40 AR, X 2 AR 55, M X 1 FIX
B3 AW AL S, BRI RT LIRS HAR RIS 5t
W wy w0, KISHREE o e, 53500

s L-1 t

Wy = Z(,) ;)Pgowl = _:2,1 Vzopij (2)
Mo = [”'Oi ﬂo,']']‘ = [22% 22%
(3)
T s o 73 2275 BBR SSTE I E B FIRK JE #66 i
TEPIAJ7 1) B3R,
M = [Mli Mlj:IT = [Z Z % 2151
(4)
o 53 RN T SIS TE IR R 3 46 i
TEMAS 5 ] b4 (E R
SMABER T,
M = [Ml,i ”l’j]'l' = [;ZOLPU ;;]Plj]
(5)

I e o 0 3 R TR AEL AR JBE B JE AL 5

C.
1 E S B, = 2

=0,C,h 2 4t
SR LB x N BRI RN 2 py =1,
wy +w, =1, 7 SR B HUE RGN -
Sy = wol (o —p) (o —p) "1 +
w1[<ﬂ1 _Ml>(ﬂl _IM>T} (6)
TN T7 22 HHEN O R B WO S, 13
Sy VE Ry B RS, 0 -
Sy = wol (po, _Mt,i)z + (py _Mt,j)z] +
w [ (g =)+ (o —p)’ ] (7)
Otsu 75 2 15 B WU M4 1038 S, Foe K Bt BTG i
FEBE A (s, 0) TR R S FITT R o

2 idthy Otsu LI 5B 2 25k

P R AN S IR Ay B
FENBOP AT WL B AR, 4 PRt R K a3

EI=N=N
H Ao

number

0 50 100 150 200 250
I

Fig.2 1-D histogram
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Fig. 3 Segmentation results of cameraman image
a—original image b—original Otsu method c—gray-gradinet segmen-

tation of Otsu method = d—improved method

Fig.4 Segmentation results of helicopter image

a—original image b—original Otsu method c—gray-gradinet segmen-

tation of Otsu method ~d—improved method
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Fig.5 Segmentaion results of airliner image

a—original image b—original Otsu method c—gray-gradinet segmen-

tation of Otsu method d—improved method

Table 1 ~ Comparison of methods in running time/s
method/image cameraman helicopter airliner
original Otsu method 0.389 0.306 0.306
gray-gradient Otsu method 0.39%4 0.348 0.336
improved method 0.238 0.176 0.205
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