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Abstract

Aiming at the problems of slow convergence speed, easy to fall into local optimization, and large
number of path inflection points in different working environments of mobile robots, an improved
sparrow search algorithm is proposed. Firstly, the K-means clustering method is used to cluster
and distinguish the individual positions of sparrows in the initial stage of population, which acce-
lerates the work efficiency of the population and eliminates the influence of randomness. Then, in
the danger perception transfer strategy, an adaptive position update formula based on the sine
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and cosine function is constructed to avoid falling into local optimality; Finally, an inflection point
system evaluation mechanism is proposed, which transforms the polyline at the corner of the path
into a smooth straight line, so as to the robot can reach the target faster. Experimental results
show that the optimization efficiency of the proposed improved algorithm is significantly im-
proved, and the path length and inflection point number are significantly reduced compared with
the ant colony algorithm, the improved ant colony algorithm and the adaptive sparrow algorithm.
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Figure 1. Raster map of robot working environment
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Figure 2. Robot walking path diagram
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Figure 3. Function curve
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Figure 4. Inflection point system evaluation mechanism process diagram
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Figure 5. Flowchart of KSSA algorithm
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Figure 6. Mobile robot path planning experiment
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