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The application of improved tabu search algorithm in electromagnetic inverse problems
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Abstract: An improved tabu search algorithm is presented to solve inverse electromagnetic problems for multimodal objective
optimizations. In order to promote the global searching ability and decrease the calculation time, the algorithm is improved by a new
transition rule for accepting new current states, i.e. a proper step vector choosing rule and a new rule for selecting initial states of
different iterative cycles. These improvements avoid repeated mid-points, jump out of the local optimal and converge to the global
optimal point efficiently. Results of a typical mathematic function prove the rapidity and validity of the algorithm, and the results of
item 22 of TEAM workshop which is an example of electromagnetic inverse problem are reported to show the excellent performance of
the proposed algorithm and its great values for engineering application.
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Tab.1 Results of 20 random run of presented algorithm

P BRI
N SARAR xop B fom

52

1 (1.000 0,1.000 0,1.000 0,1.000 4,0.999 6) 0.173 89x10° 190
2 (1.000 1,1.000 0,0.999 9,0.999 7,1.000 4) 0.300 28x10° 145
3 (1.0000,0.999 7,0.999 6,0.999 7,1.000 1) 0.270 83x10® 100
4 (1.0000,1.000 6,1.000 0,0.999 7 ,0.999 9> 0.320 79x10° 110
5 (0.9999,1.0002,0.999 8,1.000 3,1.0003) 0.718 38x10° 245
6 (1.0000,0.999 2,1.001 4,1.000 9,0.999 9> 0.210 50x10® 208
7 (1.0000,1.000 1,1.000 2,0.999 5,1.0003) 0.274 57x10° 185
8 (1.0002,0.992 4,1.002 8,0.9979,1.001 6) 0.485 71x10° 178
9 (1.0000,1.001 1,0.998 7,1.000 3,0.9989) 0.26558ex10® 220
10 €0.9999,0.999 4,1.000 5,0.999 7,1.000 2)  0.699 23x10° 246
11 (1.0000,1.000 3,0.999 5,1.000 1,0.999 5) 0.393 62x10° 81
12 (1.0000,1.0002,1.000 1,0.999 8,1.000 3) 0.241 24x10°° 120
13 (1.0000,1.000 2,0.999 7,1.000 8,1.000 6) 0.698 22x10°° 300
14 (1.000 0,0.999 9,0.999 9,0.999 7,0.999 9> 0.337 23x10° 103
15 (1.000 1,0.999 3,1.000 0,1.000 6,0.999 8) 0.921 75x10° 173
16  (1.0000,0.999 8,1.000 2,0.999 7,0.999 9) 0.110 46x10 242
17 (1.000 1,1.000 0,1.000 1,1.000 2,0.999 8) 0.293 20x10°° 107
18 (1.000 1,1.000 3,1.000 3,0.999 8,1.0002) 0.35520x10° 154
19 (1.000 0,0.999 7,0.999 8,1.000 4,0.999 9> 0.281 70x10° 144
20 (1.000 0,1.000 0,1.000 0,1.000 4,0.999 8) 0.173 75x10° 155
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Fig.1 The searching process of a typical run of the proposed
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algorithm for solving the mathematic function
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Tab.3 Comparison of different algorithms

[6-7]

] m/m dy/m (hy/2) /m OF B/ (X 107) Energy IMJ RARIEL
GA 3.04 039 0.24 0.134 9.615 175.0 2400
SA 3.08 039 0.24 0.098 8.017 178.4 5025
HuTS  3.08 038 0.25 0.089 7.612 179.2 3821
AL 310 039 0.24 0.098 8.547 179.4 1824
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