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Abstract; A novel infrared image segmentation algorithm for realizing infrared ship segmentation in the lower contrast and
complicated background was presented. 2-D Otsu method not only considers the distribution of the gray information, but al-
so takes advantage of the spatial neighbor information by using the 2-D histogram of the image, so it often gets better anti-
noise performance. However, its time-consuming computation is often an obstacle in application. Particle swarm optifniza-
tion (PSO) algorithm can realize parallel, random and self-adapt colony search, hence an algorithm for PSO-based local re-
cursive 2-D Otsu segmentation was proposed here. This algorithm can also be used in other infrared image segmentations
with complicated backgrounds.
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Fig.2 The segmented results of Ship_01 for PSO-based lo-
cal recursive 2-D Otsu method (a) original infrared ship
image Ship_01 (b) segmented result for the first fime
(¢) local recursive segmentation secondly (d) local recur-
sive segmentation thirdly
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Fig.3 The segmented results of Ship_01 for other methods
(a) segmented using 2-D Otsu method (b) segmented
using 1-D Otsu method
(d) segmented using PSO-based 2-D maximum entropy
method

(c) manual segmented result
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Table 1 Contrasts of computation cost and segmented
threshold for Ship_01 using different methods
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Fig.4 The segmented results of Ship_02 for PSO-based lo-

cal recursive 2-D Otsu method
image Ship_02
(¢) local recursive segmentation secondly (d) local recur-
sive segmentation thirdly

(a) original infrared ship
(b) segmented result for the first time

M 2-D Otsu 7k HEH—4 Otsu Hik HEFIH
L MEET PSO By 8 K 5 i o5 SRt 1.

K 2 Frs A% IR AR LT MG B 45 Ship_02 f)4
BB ] (B0 0 s ) FNA B BELNT L.

R RFLIE B, A SCIE M4 E1 T B B
FAH# 2-D Otsu J7E: M — 4 Osu gk T
PSO M —HB KRBT BN BN AEFEL, Ly
BB RMEETF LA B EHSRBEL. FH. &
SCRTR AT BB AZ S HIE BB E R X
A Bk, RAF HufR YR T R 58 Otsu BT B

F2 Y E& Ship_02 R[5 Bl 7 H M T & 8] (H 4.

s) MG BIME L
Table 2 Contrasts of computation cost and segmented
threshold for Ship_02 using different methods
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Fig.5 The segmented results of Ship_02 for other methods
(a) segmented using 2-D Otsu method (b) segmented
using 1-D Otsu method (c¢) manual segmented result
(d) segmented using PSO-based 2-D maximum entropy
method
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