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Research on multi-objective path planning method

based on interpolation reference points
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Abstract: In order to solve the problem that the path information is difficult to match with the
optimization objective under the complex and changeable terrain environment, the multi-objective path
planning method was studied on the basis of terrain factors. Firstly, the multi-objective optimization
function of complex terrain was constructed by utilizing terrain factors such as terrain relief, slope,
path length and evenness. Then, the interpolation adaptive reference point evolution algorithm (IAR-
MOEA) was proposed with a view to adapting to the irregular Pareto front. In this algorithm, the
interpolation adaptive reference point update strategy was introduced to fit the current population
distribution with the interpolation function and generate new reference points by sampling; at the same

time, the non-dominated sorting strategy was applied to delete the dominant solution in the reference
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point, so as to avoid the uneven distribution of reference points and realize the diversity distribution of
solution set. Finally, the simulation experiment was carried out according to the real 3D terrain scene.
The experimental results show that the average path quality obtained by IAR-MOEA is the best
considering the factors of path length, evenness, slope and relief. Compared with the original
algorithm, the convergence and the distribution index decrease by 0. 3 and the running time of the
algorithm is shortened by 2. 445 s. This method is of practical significance, suitable for the multi-
objective path planning problem under the complex terrain environment, and meeting the needs of
different decision-makers.
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