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Multi-AGYV Path Planning Considering Conflict Avoidance
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ABSTRACT: The work aims to improve the efficiency of the "goods to people" picking system in logistics enterprises
during actual production, avoid conflict deadlock between automatic guided vehicles (AGVs), and study the conflict free
path planning and collaborative obstacle avoidance problem of large-scale multi AGVs. Firstly, A* algorithm was
improved considering the empty load, load situation, and path expansion cost of AGV, the cost function was adjusted
dynamically and the path expansion method was optimized. Then, a conflict detection and avoidance algorithm was
proposed, which scheduled path intersections that might generate local conflicts. Local conflict detection was achieved
through reserved lock grids, and priority obstacle avoidance strategies were developed to solve local conflicts and
deadlocks generated on AGV dynamic driving paths, to achieve global conflict free path planning. Multiple scenarios with
different task volumes and AGV scales were simulated. The experimental results showed that the improved A" algorithm
considering conflict avoidance could effectively achieve dynamic path planning for multiple AGVs in scenarios with 100
tasks, 90 shelf units, and 7 picking stations. Compared to the traditional A™ algorithm, the average picking time was
optimized by 52.61%. This method can achieve dynamic path planning for multiple AGVs in large-scale scenarios,

effectively avoiding local dynamic conflicts while paying less turning costs. This method can provide new ideas and
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theoretical basis for relevant enterprises to achieve collaborative scheduling of multiple AGVs.

KEY WORDS: "goods to people" picking systems; automated guided vehicles; improved A" algorithm; conflict detection

and obstacle avoidance algorithm; dynamic path planning
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Tab.4 Results of large-scale task experiments

Bk Bk 2
P N P N 0,

Yo mmwn e o T e oy OOREIER Gap fis
20 26 5 964.59 78 18 1706.66 43.48
40 54 26 1714.94 158 45 3348.47 48.78
60 87 45 2 602.62 286 77 4 743 .83 45.14
80 113 67 3 349.85 371 102 6131.26 45.36
100 136 72 4218.33 532 146 8 787.94 52.00
120 169 95 5149.54 647 175 10 360.02 50.29
140 227 108 5943.58 796 213 12 343.39 51.85
160 248 119 6 772.35 926 295 16 421.85 58.76
180 289 135 7 588.03 1127 347 19 207.74 60.49
200 345 154 8 336.48 1427 468 22 198.91 62.45
AVE 43.01 s/4~ 90.75 /4~ 52.61




a4k 23

E, 5. BRMERENZ AGY AR - 189 -

1600 500

1ag0| " EUEAI o | 450F B TIL * @53 [ A

1o TERATE S| 400f e fEGAT S g mm EEAFS
rd 350} * §“‘
ﬂl 000 n ;@300 F X Z14t
K 800t e K250} 12}
4 600} e Eﬁzoo- * iglg:
400} g 150F Rl
- 100+ ) & 4
0 20 40 60 80 100120140160180200 0 20 40 60 80 100120140160180200

E5H0R B4Rt
a BEWH b WZEREL ¢ SEIRIRYE KT

KO AL B RS 25 R 3 e

Fig.9 Comparison of planning results of different algorithms
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Tab.5 Simulation results under different scales of AGVs

AGV %kt rRR e /m  SE IR A [/
5 15199 4218.33
10 15 286 2244.41
15 14 390 1525.54
20 14 759 1240.37
25 14919 1 062.04
30 15 083 893.09
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