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Abstract Aiming at the characteristics of slow and easy to get into local optimum for traditional particle swarm optimization used
for lung tissue segmentation.a lung tissue segmentation algorithm based on fractional sparrow search optimization for OTSU is
proposed. Using fractional calculus algorithm to optimize sparrow search algorithm,according to the position information of spar-
row, the adaptive fractional order is introduced to adjust the fractional order adaptively and accelerate the convergence speed of
the algorithm. The grayscale-gradient 2D histogram is used to reduce the computation of 2D histogram and the search range of
sparrow. During the implementation of the algorithm,the hole filling algorithm is used to remove the CT image background.and
morphological operation is used to remove the noise and repair the holes in the lesion area. The experiment show that the number
of stable convergence times achieved by the proposed algorithm is 22. 75%,13. 75% and 2. 25% lower than that of particle
swarm optimization OTSU algorithm,fractal-order particle swarm optimization OTSU algorithm and sparrow search optimization
OTSU algorithm,respectively. Therefore, the algorithm in this paper not only guarantees the segmentation accuracy.but also im-
proves the convergence speed of the algorithm.
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Fig. 1 Flow chart of two-dimensional OTSU algorithm based

on fractional sparrow search optimization
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Table 1

Comparison of segmentation results of lung tissue CT

images by different threshold segmentation algorithms

Threshold
segmentation PsoOtsu FpsoOtsu SSAOtsu FSSAOtsu
algorithm
Fitness value 2948.7 2948.8 2948.7 2948.8
Optimal threshold [59,64] [60,64] [57,66] [60,64]
PSNR 12.8969 12.9508 12.9622 13.0502
Number of iterations 91 55 9 4
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