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Path planning of a multiple AGV system in unmanned warehouse
with bottom passable shelves
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Abstract; The multiple AGV (automated guided vehicle) system is prone to conflict, collision and deadlock in the process of carrying.
Therefore, the A ™ algorithm was improved by introducing multi-valued grid and traffic rules to solve the path planning problem for the multiple
AGV system in scenarios where there was passable space beneath shelves. To improve handling efficiency of the multiple AGV system, the planned
path was optimized by adding shelf recall mechanism, turning cost and heat cost. A binary heap data structure was also used to improve calculation

speed of the path planning. The simulation results show that the improved A ™ algorithm has the advantages of fast solution and strong deadlock

resistance, and can quickly complete the path planning of multi-AGV system in this scenario.
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Fig. 1 Intelligent warehouse model
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Fig. 10 No heat cost heat map

BT i AFABE A R 5]
Fig. 11

Heat map with added heat cost

AR RIS . U RAE R — 47 M — B0 1]
REA A, GERR AT A 2 P A R RAE o S8 T R
S 18] R BA AR S5 | A RIS R AT LA/ IS 2 e e 1T
FASE BN TR] , R WA 5] o SR BT AGV
PR AT

RS MARERNEIRHE

Tab.5 Data before and after adding heat cost

ZH TCAEEAAN IASREEACH
LN 18 794 18 877
1EEIATIREL 21 956 22 097
AH ] P SER AL 273 83
B R 164 636 161 746
SERM T B[R]/ s 430. 40 421.38
Ho P S 238 829 227 843
WA SR R A 651 485

6 4T — SR AT X T 58 T B (]
FAGV iz 47 EBE B B 52, Fi A R s 102 2K
LIS, 36 AT LLE W, B L AT
PAVB/IN AGV [ 3217 I B AT 446 6 58 LT T PRI
[E1] , 388 000 26 1) 453 2k mT ARG K B IR IR] Y AGYV 38
A7 B S AT IR T B 58 B, T SCHE S
AT R P 2 A2 R o) SRR DA T 46 3T B 58 K
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Tab.6  Selection of optimization items and experimental data

A T3 12 SEHHE
SERIT (p/t)/

UM [A] B o/

s A if[a] t/s R p m(m's_l)
vV vV X 44.37 14317 322.67
x vV \V 43.21 13132 303.89
vV X vV 48.37 12966  268.06
Vv Y4 Vv 41.26 13349  323.56
4 i

LA 30 52 B 5 5% 19 8 e O R B TR AR Dy F 5
MR EEXSZ AGV ZRGE R 58 | il f3 F1SE B[R]
R, 4R 3 I 5 2 (A AR R S T AN ) e B 1Y
AR R T RAE T Al AT E AR 2
AGV R GEY B B[R] AR, 3 3 38 % 254
M FABEACHY T SCOHE N 6T 28 49 [l AL o X B ik
AT IEAL , A R/ T AGY 847 B IR B 46
TATHSE IR [a] o P E 45 R R, B 4 J7 i %
AR w5 1) Ak PHRE 7 5i , SR ik 8B R, A B B
ASEBL, REWS S BLiZ Y 5t N 2 AGY RGE M
iz f7.
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