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Abstract: Considering the actual constraints of starting, braking and steering attitude adjust-
ment, traditional mobile robot path planning is prone to problems such as prolonged robot run-
ning time, low task execution efficiency, local congestion and even operation breakdown in large
scenes. To address these problems, a path planning algorithm taking into accounts both start-
stop characteristics and angular time consumption is proposed for mobile robot. Firstly, mobile
robot’s starting, braking, and operating processes are modeled mathematically, and the raster-
ized motion cost function is constructed by classification. Secondly, aiming at the problem of
time-consuming task caused by mobile robot attitude adjustment, the distribution relationship be-
tween azimuth angle and position vector in two-dimensional vector coordinates of the map is con-
structed, and the cost function at the angle is designed. In the end, a dynamic heuristic function
considering pheromone trajectory tracking and heuristic term proportional averaging is proposed

to solve the problem of potential local congestion in regular road network. Simulation and experi-
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mental results show that, with the improved A" algorithm., the average robot running time is re-

duced by 11. 4% compared with the traditional A" algorithm, so that the task running time of the

mobile robot is effectively shortened. In addition, the heuristic adjustment of the algorithm low-

ers the standard deviation of the pheromone matrix by 96. 9% with only a small increase in robot

running time, so that local congestion of the mobile robot can be avoided.

Keywords: mobile robot; start-stop characteristics; attitude adjustment; A’

planning
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Fig. 1 The moving stages of the mobile robot
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Fig. 2 Attitude adjustment diagram of the mobile robot
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Fig. 8 Traditional A" algorithm traffic load distribution map
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Fig. 9 The traffic load distribution map of the road net-
work before the heuristic proportion averaging

adjustment of the improved A" algorithm
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Fig. 10 The traffic load distribution map of the road net-
work after the heuristic proportion averaging ad-

justment of the improved A" algorithm
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Table 3 Comparison of the running results of mobile robot
before and after the improved A" algorithm heuris-
tic item proportion averaging adjustment and the

traditional A" algorithm
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Fig. 11 Trackless AGV in real test scenarios
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Fig. 12 Real scene test results
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Table 4 Comparison of real scene test results
SR g =R7S LRI # 42 AR /m BATEFE] /s
. 5 A 1—101—3—102—4—106—103—5—10—105—104—9—8 38.1 73.9
ik A 1—101—2—20—16—12—11—105—104—9—38 13.3 65.8
) &% A 16—12—11—105—10—5-—103 28. 4 48.2
Bk A 16—20—2—102—4—106—103 30.2 39.8
, 1Ba A 103—5—10—105—11—12—16—17—18—19 43.9 66.1
Bk A 103—106—4—102—2—20—16—17—18—19 45.7 61.1
. 5 A 15—14—13—12—11—105—10—5—103-—106 50. 3 87.8
ik A 15—14—13—12—16—20—2—102—4—106 54.3 82.4
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