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Application of an Improved Bacterial Foraging Algorithm to Image Segmentation

GUAN Lianghua, ZENG Zhigao, BAO Haixing, ZHU Yanhui, LIU Qiang, LIU Sanmao, ZHANG Canqing
( School of Computer, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In view of the slow search speed and high frequency of local optimum resulting from the application of
some bionic algorithms to the image segmentation, an improved bacterial foraging algorithm has been proposed for this
specific purpose. Firstly, in the traditional bacterial foraging algorithm, chemotaxis operators’ fixed step size is to be replaced
with dynamic step size, and migration operators’ fixed migration probability is to be replaced with dynamic migration
probability. Then, the gray histograms of the images are to be extracted for the image segmentation, followed by an image
segmentation by adopting the improved bacterial foraging optimization algorithm. The experimental results show that the
accuracy and the speed of the image segmentation based on the improved bacterial foraging optimization algorithm are
superior to those that are based on other conventional bionic algorithms.
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Fig. 1 Results of image segmentation based on different algorithms
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Bl 1a 0.672 0.659 0.646 0.497 0.305
Bl 1g 0.859 0.830 0.797 0.660 0.261
B 1m 0.899 0.845 0.746 0.688 0.260
& 1s 0.793 0.777 0.670 0.506 0.271
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Table 3 Inter-class square error contrast (SEC) of segmented
images based on different algorithms
- s

IBFO BFO CSO PSO ACO
&l 1a 0.032 0.029 0.022 0.013 0.005
F1g 0.060 0.054 0.042 0.028 0.004
Bl 1m 0.038 0.035 0.029 0.027 0.003
B 1s 0.033 0.030 0.023 0.021 0.005
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Table 4 Average time of segmentation experiments based on

different algorithms s
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IBFO BFO CSO PSO ACO
&l 1a 14.471 15.917 16.939 3.409 1.051
F1g 14.623 15.885 16.870 3.395 1.049
Bl 1m 14.260 15.702 16.659 3.370 1.062
[ 1s 14.604 16.012 17.475 3.465 1.059
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