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Fig. 1 FOA drosophila population search area
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Fig. 2 FS-FOA drosophila population search area
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Table 2 Comparison of optimization results of fixed algebra
FOA FS-FOA

¥ A RAAL ¥y £ ¥ A AL Hx £
Sphere 30 2.420e-5 2.294e-5 6.607e-6 1.053e-6 1.053e-6 2.339e-10
Griewank 30 1.632¢-6 1. 524e-6 4.519e-8 7.039e-8 7.030e-8 3.051e-11
Rastrigin 30 4. 803e-3 4.436e-3 1.990e-4 2.089%e-4 2.088e-4 3.446e-8
Schaffer 2 1.618e-6 1.539¢-6 5.122e-7 7.026e-8 7.020e-8 5.563e-7
Sum Squares 30 3.757e-4 3.575e-4 9.264e-6 1.632e-5 1.631e-5 3.610e-9
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Table 3 Comparison of optimization time for target accuracy

] FOA FS-FOA B A 5 sk
S % K #

HAR R E AR 1,/5 AR B B 1,/s /%
F, 30 10°° 500 0. 054 103 0.024 44. 44
F, 50 107 1374 0. 304 235 0. 076 24. 67
F, 2 10°° 127 0.010 1 35 0. 009 7 96. 4
30 10 702 0. 085 136 0. 029 34.12
Fy 30 107 7 057 0. 802 931 0. 146 18.2
50 107 9 075 1. 591 1159 0.275 17.28
30 107 1954 0.21 317 0. 046 21.9

F, 30 10°° 19 682 1. 988 2 264 0.358 18
50 107 32 640 4. 898 3520 0. 746 15.23
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Table 4 Comparison of clustering results

HAEE iE AL K-means FOA SOM FCM FS-K
Min 97.22 96. 69 103. 33 94. 58 96. 65
Iris Max 124. 18 96.75 129. 27 118. 67 96. 65
Mean 103. 20 96.73 108. 85 98.25 96. 65
Min 16 537. 47 16 306. 06 16 480. 44 16 448. 37 16 292.23
Wine Max 18 436. 95 16 364. 32 17 849. 68 17 694. 68 16 294. 22
Mean 16 860. 39 16 326. 15 16 950. 57 16 821. 59 16 293. 04
Min 213.22 211. 62 212.36 208. 74 211.79
Glass Max 250. 83 224.03 254. 48 237. 84 212. 96
Mean 221.59 218. 88 230.75 214.45 212.61
Min 554218 5534.71 5541. 14 5526.75 5532.98
CMC Max 5545.33 5538.26 5 567. 65 5 540. 62 5534.24
Mean 5543.20 5 535.99 5 550. 28 5537.16 5533.34
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FS-K Clustering Algorithm Based on Fan-shaped
Profit—seeking Fruit Fly Optimization Algorithm

CAO Zhen-guan, YANG Xun, LYU Min-shu, ZHU Jing—wen

(School of Electrical and Information Engineering, Anhui University of Science and Technology,

Anhui Huainan 232001, China)

Abstract ; According to the shortcoming of low convergence precision of the high dimensional function of
Drosophila algorithm, an improved algorithm based on fan—shaped search fruit fly optimization algorithm ( FS-
FOA) is put forward. This algorithm improves the search path of drosophila group on the basis of the original fruit
fly FOA algorithm, gives individual of fruit flies profit—seeking, makes more individuals of the fruit flies move in
the direction of bigger taste concentration, makes fruit fly group search direction more selective and increases
convergence speed and convergence precision for the fruit fly algorithm to deal with high dimensional function. A
FS-K clustering algorithm is forwarded based on the combination of FS-FOA algorithm and k—means clustering.
Through the comparison experiments of the original k —means clustering and the original FOA algorithm, five
classical test functions are introduced to test the optimizing results of the original FOA algorithm and FS-FOA
algorithm , and the results show that FS—FOA algorithm has higher convergence precision. Five UCI public data sets
are introduced to test the improved FS—K clustering algorithm, the original k —means algorithm, SOM clustering
algorithm and FCM clustering algorithm, and the results show that FS—K clustering algorithm has better clustering
effect

Key words: fruit fly algorithm; sector search; FS—K clustering algorithm
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