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Improved dolphin swarm algorithm
based on information entropy and its truss optimization
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Abstract: Aiming at the disadvantage that basic dolphin swarm algorithm is easy to fall into local optimum,
an improved dolphin swarm algorithm based on information entropy is proposed. The algorithm measures
the uncertainty of dolphin swarm search phase by information entropy, controls the selection probability of
search phase, reduces blind search, and overcomes the shortcomings of local optimum and premature
convergence in the search phase of basic dolphin swarm algorithm. The improved algorithm is applied to the
optimization of truss structure and compared with other algorithms. It is proved that the improved
algorithm has better performance in convergence speed and optimization accuracy. It is applied to optimum
design of truss structure, and provides an effective method for optimum design of structure.
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based on information entropy
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Table 1 The result of function operation (average value) and comparison
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Table 2 Experimental results of algorithm performance comparison
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Table 3 Load cases of the 25-bar spatial truss structure kN Table 4 The classification of the 25-bar spatial truss structure
TS F, F, F. A5 5 455 5
1 4.448 44,482 —22.241 Ay 1 As 12,13
2 0 44.482 —22.241 A, 2,3,4,5 As 14,15,16,17
3 22.241 0 0 Aj 6,7,8,9 Ay 18,19,20,21
1 22.241 0 0 A, 10,11 Asg 22,23,24,25
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Table 5 Comparison of optimal designs for the 25-bar spatial truss structure

AL/ mm?
Bk i/ kg
Ay A, A, Ay As As Ay Ag
IABC 65.700 242.6 2 287.5 65.120 1 245.8 505.1 92.1 2 523.4 245.386
DSA 65.012 223.5 2 130.2 64.012 1 219.6 505.2 82.1 2 575.1 219.175
IDSA 65.010 226.5 2 211.5 63.125 1210.6 500.2 88.0 2 560.2 213.095
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Fig. 10 Iterative curve diagram of improved dolphin swarm algorithms
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