$39% H4M HL T 5 AR 2 4R Vol.39 No. 4
2025 4 4 JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION 203 -

DOLI: 10. 13382/j. jemi. B2407880

ETZRAMINGEN A EEXRENHS
AGV BEESfi”

s R FoLge!?
(1. JEI TR TN SR E TR Bl 361024;2. B THSS ARG SEFERIER S80S EHIT 361024)

 EAZEBYNE AR AL AT BRI PR UG )15 SR (R X BERE N T BR AR M B RN e,
AFIFHIBIRNEACY) TRATE . WILER I T —Fh 3L Z2 g8 hr AL 0 elodl A ™ Bk LI B A2 1 05 3R TP im
A8, A0 T RGEHAP AL, IR A Sk B AR Y DG s R X AR B AR AZ ) SR A T AR Ak LA U 01T A ARIR
Pz S7 i A% R AL B AR 3R U B s B, PRt S 9 A R AT BRI OTAE AGY LR AT AR LRI B = B sE
B, i ESII AR SRR RO SO G I A BRI A B 59. 2% , P SR D 54. 2% B AR I 1%
KR AR I T 8642, 76 AGV fTESLI b AL R 0 A ™ 53k 5658 A Sk M Eb , 724 £ 34 B8 AT 00 5 1 1 43 31 Ik
1% 16%H1 33% , B VY947 Bl K B FFERS 20 DI /D 2. 4% F1 4%, SEEZR B AGV ZERGHE A ™ S5 B0 R A BRAZ b 4T 7 o7 48738 Hi
B9 R RS AN R i AT A8/ IN A I SR IR 48

KR AT RL AP BRI AGY H E AT

HESE S TP242;TNI64 XHFRIRES: A EXRREZRSERE: 510.80

Path improvement of the A" algorithm based on the flexible rope
stretching mechanism and AGV autonomous navigation
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Abstract: In complex environments characterized by multiple obstacles, the traditional A” algorithm in path planning presents the
problem of redundant turning nodes. This not only increases path length and complexity but also hinders the smooth navigation of the
AGV. To address these challenges, this study introduces an improved A" algorithm predicated on the tensile mechanism of a flexible
rope, aimed at diminishing path nodes and augmenting trajectory smoothness. First, the mechanism of flexible rope stretching was
analyzed, and critical nodes were extracted from the paths generated by the A” algorithm. Subsequently, the degeneration of non-
obstacle force points was executed to minimize redundant steering nodes, followed by the sequential stretching of paths between force
points, thereby streamlining the trajectory and enhancing smoothness. Ultimately, the refined A algorithm underwent simulation
experiments and was applied to AGVs for autonomous navigation path planning experiments. The simulation outcomes demonstrated that
the A" algorithm, refined with the flexible rope stretching mechanism, achieved a 59. 2% reduction in turning angles, a 54.2% decrease
in the number of turning points, and an 11% reduction in path length, significantly simplifying and smoothing the trajectory. In the AGV
navigation experiments, the optimized A" algorithm, when compared to the traditional A" algorithm, registered a 16% decrease in
average angular velocity and a 33% reduction in driving turning angles, with average travel trajectory length and time reduced by 2. 4%
and 4% , respectively. Additionally, the average travel trajectory length and time spent are reduced by 2. 4% and 4%, respectively. The
experiments results show that the AGV experiences smaller node transformations and posture adjustments while following the paths
planned by the improved A * algorithm, leading to smoother and more efficient movement.
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Fig. 1 Node selection in the A algorithm
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(a) The flexible rope passing through obstacles
without stretching
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(b) The flexible rope passing through obstacles
is stretched
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Fig. 2 Diagram of the stretching of the flexible
rope passing through obstacles
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Fig. 3 Paths planned by the A” algorithm
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Fig. 5 Force application points processing schematic
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Fig. 7 Flowchart of the improved A™ algorithm
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Table 1 Comparative simulation data in

continuous obstacle map
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Table 2 Comparative simulation data

in discrete obstacle map
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Table 3 Comparative simulation data
in complex obstacle map
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Fig.9 Simulation results in discrete obstacle map
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(c) The improved A* algorithm
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Fig. 13 Global path comparison chart
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