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Abstract

Aiming at the shortcomings of the standard salp swarm algorithm (SSA) in the process of optimi-
zation, such as slow convergence speed, low precision and insufficient convergence stability, which
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lead to local optimal and energy loss, this paper proposes an improved salp swarm algorithm. The
improved salp swarm algorithm combines sine-cosine search strategy in the leading position, and
enhances the global search and local development ability of the algorithm. At the same time, the
followers introduce differential strategy to update the location and improve the local search abil-
ity of the algorithm. Food source adopts Gaussian variation to reduce the probability of the algo-
rithm falling into the local optimal solution. Finally, the algorithm is applied to the optimization
design of triangular truss, and the effectiveness of the improved salp swarm algorithm in solving
triangular truss model is verified by numerical experiments compared with the traditional parti-
cle swarm optimization algorithm and salp swarm algorithm.
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Figure 1. Triangular truss
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Table 1. Three algorithms are used to solve the optimal weight of the triangular truss problem and the corresponding optimal
solutions

F L 3MBESERB M REEN RN EEREN A RILE

Hik L EE(g) A A
PSO 2098.29 0.76886 0.49829
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Figure 2. Convergence curve of triangular truss optimization results
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