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Robot Path Planning Based on Improved Bat Algorithm and
Cubic Spline Interpolation

LIU Jing-Sen* 2 JI Hong-Yuan® LI Yu?

Abstract In order to better solve the problem of mobile robot path planning, improve the optimization performance
of bat algorithm and expand its application field, a bat algorithm with reverse learning and tangent random exploration
mechanism is proposed. The dynamic perturbation coefficient is introduced into the position update in the global search
stage to improve the global search ability of the algorithm. In the local search phase, the tangent random exploration mech-
anism is incorporated to enhance the strategy of local optimization and avoid the algorithm falling into local extremum. At
the same time, the reverse learning selection strategy is added to further balance the diversity of bat population and local
mining ability of the algorithm, and improve the convergence accuracy of the algorithm. Then, the improved algorithm
and cubic spline interpolation method are combined to solve the robot global path planning problem, the coding method
based on path node is defined, the method and the fitness function for solving the shortest path without collision with
obstacles are constructed. Finally, the path planning experiments of single robot and multi-robot system are carried out
in simple and complex obstacle environment. The experimental results show that the improved algorithm is superior to
other comparison algorithms in terms of the optimal solution and the average solution, which is feasible and effective for
solving the robot global path planning problem.
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Fig.8 Planning path of PTRBA algorithm in

a simple environment

X
B9 RAAEDT BA HILHTIRIE
Fig.9 Planning path of BA algorithm in
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Table 3 ~ Comparison of path lengths obtained by four algorithms in a simple environment
Sk PLES A 1 P2 BLES A 2 P WA 3 PR AR IR LA Rk IR SRR iR
PSO 10.1045 10.4892 11.3857 31.2132 32.6915 31.9794
BA 11.3361 12.4762 12.7646 34.6364 39.3087 36.5770
UGBA 10.9146 11.2058 11.8302 32.6335 35.1046 33.9507
PTRBA 8.9105 9.7747 10.8018 28.4527 29.8305 29.4870
R4 ARG 4 FhEEPTR AR UL
Table 4 Comparison of path lengths obtained by four algorithms in a complex environment
Sk LA 1 P BlEs A 2 Ve BUESA 3 T2 SRR AR M ERAR IR AR SERART iR
PSO 10.1527 10.7141 11.3416 30.8667 33.3565 32.2085
BA 11.6525 11.6937 13.2311 35.3250 37.7116 36.5773
UGBA 9.7856 11.8275 12.0380 32,7774 35.0416 33.6512
PTRBA 9.2125 9.6017 10.5695 29.2493 29.7060 29.3837
o
N st
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Bl 11 RAIREE T UGBA SVEATIRI B2
Fig.11 Planning path of UGBA algorithm in

a complex environment
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Fig.12 Planning path of PTRBA algorithm in

a complex environment
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