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Logistics robot scheduling system and the design of
bidirectional synchronous jump point search algorithm
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Abstract ; This article proposes a logistics robot scheduling system and its bidirectional synchronous skip point search algorithm to address
the increasing demand for safety, real-time, and efficiency in path planning for logistics robots in material delivery. Firstly, the
functional requirement of the logistics robot scheduling system are analyzed and the overall implementation scheme is designed.
Secondly, the ortho-hexagonal raster map is used to replace the traditional raster map, and on the basis of which an improved
bidirectional simultaneous jump point search (JPS) algorithm is proposed. This algorithm adjusts the node expansion rules of the
traditional JPS algorithm to adapt the new map, and introduces the grey wolf optimization algorithm to guide the relative direction of
expansion, ensuring that both sides of the search can meet. By comparing the proposed algorithm with the traditional algorithm through
simulation tests, the proposed algorithm is 34% faster than the unidirectional JPS algorithm for orthogonal quadrilateral raster graphs and
23% faster than the unidirectional JPS algorithm for orthogonal hexagonal raster graphs. The results show that the proposed algorithm is
more efficient and secure in planning. In addition, the physical experiments conducted show that the proposed two-way synchronous JPS
algorithm has a better path length compared to the comparison method, and the logistic robots are safer to walk under the supervision of
the scheduling system.
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Fig.2 Moving direction of the logistics mobile robot
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FESLIENTIY M 3 18], T LR T — AN ThT A A
FRZ, FHAR R R R AR r B 1E 7S 208 K LA 1 , IR
RGIETT A R RT3, anid 4 s .

B4 IENAEM A
Fig.4 Hexagonal grid map



124 % # N R ¥ #H

F44k

TEIEATIEARE T, Y AL A B9RE 8007 1] dek > 2
6 A, 28 AT/ X S BRETY m  ABFE Y R B , AT
RIYRECE, BT IENSERNERERN r, W&
AT5 1 BB ARANE 2r A01EL S TR

KBS Prmblas AR shIr

Fig. 5 Moving direction of the logistics mobile robot

LS A S AR R TR R AR AL R R, (H
S P x5 B 2 AV () R e X A W A7 R ik Ak 2
DRI TE R AR L o B A i SME B 5 SEBRAME AR TR, R
B AR I AL A v ol Sl AR, O BE A IR AE S PR BR SR i e
A F R, W 6 B, SIEJTFEARME ML AR L,
FA7S I TEANAS Hb & BE A8 ORUE BT A B A B X 7E JC R A A
Wo P, ZESEPR B T IR, HLas A AT DL 22 42 3t 55 i
1T B AR

K6 TE/STIEAAR L Pnimi Dl A8 shlad 35 M s B
Fig. 6 Logistics mobile robot moving over a corner

in a hexagonal grid map
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Fig. 14 Paths obtained by the improved algorithm for different sizes of hexagonal grid maps
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Table 2 Comparison of algorithm efficiency on different

size hexagonal grid maps

BRI/ BT

Hu P EABIE  EABEMME EANE  EADIEHHE

B Mg SRR WMESRE SO
Jps # IPS Jps # IPS
40x40  0.008 750 8 0.006 808 1 20 20
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Fig. 15 Mobile robot experimental environment
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(b) Unidirectional JPS on square grid map
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Fig. 16 Comparison of the planning paths of the two algorithms
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Fig. 18 Mobile robot actual operation process
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