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Niblack’s Method for Infrared Image Segmentation of Electrical Equipment
Improved by Particle Swarm Optimization

LI Xin, CUI Haoyang, HUO Sijia, SU Jiang, LIU Chenfei, LI Ya, LI Gaofang
(School of Electronics and Information Engineering,Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: The infrared (IR) image segmentation effect of power equipment is affected by non-uniform
backgrounds, noise interference, among others. To solve this problem, a method of Niblack segmentation
algorithm based on particle swarm optimization for infrared images of power equipment is presented. An
inter-class variance is adopted as the fitness function of the particle swarm optimization algorithm to
automatically search the optimal segmentation threshold value from the non-overlapping rectangular
sub-block in Niblack’s method. The device is extracted from the IR image target areca. The experiment
results indicate that the misclassification rate (ME) of the proposed method is reduced by 14%-78%
compared with traditional methods such as Otsu’s. The robustness analysis based on ME demonstrates that
the proposed method is superior to other traditional methods in IR images with high noise density. Therefore,
the detection accuracy and efficiency of IR image segmentation are improved.

Key words: infrared image segmentation, power equipment, Niblack method, particle swarm optimization,
robustness analysis
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Fig.1 The source IR images of classic electrical devices which is used in this paper
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(a) Otsu’s method; (b) Kapur’s method;  (c) Niblack’s method; (d) PSO+Otsu’s method; (&) Our method
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Fig.3 The standard binary mask diagram of the source image
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Table 1 The comparison of ME values and CPU time between different methods

Our method
Otsu’s Kapur’s Niblack’s PSO+Otsu’s -

The percentage of ME value reduction/%

Images method method method method ME/(Time
/ms) Otsu  Kapur Niblack PSO-+Otsu
ME/(Time/ms)
Fig.1(a) 0.0820/2.6  0.2569/77.6  0.0686/20.6 0.0633/87.6 0.0264/33.1 68 90 61 58
Fig.1(b) 0.0561/2.1 0.0684/75.5  0.0240/17.8 0.0265/88.9 0.0132/23.3 76 81 45 50
Fig.1(c) 0.1884/0.8 0.2056/80.4  0.1379/17.3 0.0134/80.1 0.0073/23.1 96 96 95 46
Fig.1(d) 0.0177/0.7 0.0373/75.2  0.1357/17.4 0.0097/83.9 0.0083/21.1 53 78 94 14
Fig.1(e) 0.0380/0.7 0.0640/74.2  0.0196/16.8 0.0185/82.4 0.0090/21.8 76 86 54 51
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Fig.5 Analysis on anti-noise performance of different methods
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