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Abstract

The traveler’s problem (TSP) is a typical combinatorial optimization problem with a wide range of
applications in the fields of logistics and distribution, path planning and so on. However, since the TSP
problem is an NP-hard problem, traditional exact algorithms are difficult to find the optimal solution
in large-scale situations, so heuristic algorithms become one of the main methods to solve the TSP. In
this paper, we study the application of simulated annealing algorithm (SA) in TSP problems, and
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analyze the basic principle of SA, the algorithmic process and its solution process in TSP problems in
detail. By constructing city coordinate data, this paper uses the simulated annealing algorithm for
path optimization and explores the convergence of the algorithm under different temperature control
strategies. The experimental results show that SA can effectively avoid local optimization, gradually
converge to a high-quality solution, and exhibit a good balance between global search capability and
computational efficiency. Finally, this paper summarizes the advantages and disadvantages of SA in
TSP solving, and explores the future improvement directions, such as combining with other intelligent
optimization algorithms to enhance the solving efficiency and accuracy.
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Figure 1. Flowchart of simulated annealing algorithm
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Figure 2. Initial traveler roadmap
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Figure 3. Finalized traveler routes
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Figure 4. Traveling distance obtained at each iteration
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