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Image segmentation based on improved genetic algorithms
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[ Abstract] Aiming at the shortcomings of the Otsu segmentation method that the segmentation efficiency is not high and the anti—
noise performance is not good, an improved genetic algorithm is proposed and the Otsu threshold segmentation algorithm is
optimized. The improved genetic algorithm mainly has two advantages. On the one hand, the crossover probability of the improved
algorithm is considered by combining the population density and the synergy of the algorithm evolution algebra, so that the algorithm
can adjust the crossover probability adaptively. On the other hand, the proposed method calculates the density of the population
center area, and makes adaptive adjustments to the mutation probability in combination with the evolutionary algebra of the
algorithm. When the population is relatively stable during the evolution process, the natural disaster setting is added to destroy the
population structure and prevent the algorithm from falling into a local maximum due to the relative stability of the population. The
experiments show that the algorithm proposed in this paper is faster than the standard genetic algorithm and the adaptive genetic
algorithm in the convergence speed, and has fewer steps before getting into the local optimal solution. The image segmentation
experiment verifies that this algorithm has high segmentation efficiency and better anti—noise performance.
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Fig. 1 Change of population density
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Fig. 2 Variation curve of mutation probability
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Fig. 4 Test results of 30—dimensional search space
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Fig. 5 Flow chart of improved algorithm for image segmentation
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Tab.3 Comparison among the four methods on time consumption

O0TSU SGA TAGA AL
i HEfE/s ZBIE/s  RREs SR BRI ZRIE s W/ s ZHIH/s
Man 19713  7.8852 0.1800  0.654 0 0.1960  0.529 0 0.1770  0.389 0
Horse  2.106 61  8.426 5 03110 04310 0.1880  0.3910 0.1780  0.3720
Airplane  1.895 13 1.209 31 0.1960  0.562 0 0.1860  0.606 0 0.1950  0.3910
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Fig. 7 Image segmentation results
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