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Abstract

Aiming at the problems of low search efficiency, poor adaptability to dynamic environments, and
uneven paths of the standard A* algorithm in UAV paths, this paper proposes two improved A* al-
gorithm. Firstly, a three-dimensional modeling method for two-dimensional grid maps is proposed.
By overlaying height information and introducing color representation of terrain height, the prob-
lem of three-dimensional path planning is simplified, making the environment model more intuitive
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and facilitating the rapid establishment of simulation models; Secondly, in response to the fixed
weight of the heuristic function in the standard A* algorithm, a dynamic adaptive weight coefficient
w is introduced to dynamically adjust the weight ratio based on the relationship between the esti-
mated cost and the threshold for optimization. The adaptive weight A* algorithm is proposed to
improve the efficiency of path solving; Finally, the B-spline curve smoothing method is introduced
to perform geometric optimization on the planned path to improve smoothness. The simulation re-
sults show that the improved A* algorithm can effectively solve path planning problems in complex
environments, with significant performance in shortening path length, improving path smoothness,
and enhancing search efficiency.
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Figure 1. Distance diagram of three distance cal-
culation methods
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Figure 2. Diagram of eight neigh-
borhood search method
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Figure 3. Process diagram for solving UAV path plan-
ning in 3D map using standard A*
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Figure 4. UAV 3D grid map
4. Fo AR = HEHAE b

"

10

1 2 3 4

Figure 5. Flatten 3D grid map
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Figure 6. Process diagram for adaptive optimization of weight coefficients
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Table 1. Weight and threshold test results table
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U 5 /IMELA R K AR
13 14 15
0.2/5 12.5622 7853 12.6082 6293 12.3439 4752 12.3572 3028
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Table 2. Smoothness threshold test table
2. LRESENRNE

A brifE A* SEHTEEARAL A* HARRALE 4
0.05 12.4836 12.3899 0.75%

0.1 12.4836 12.3226 1.29%

0.2 12.4836 12.1362 2.78%

0.3 12.4836 A JEHZE X NA

R4 bR AR BT, FIF B ARSI FECAL 5 iR 5 it AR g A2t AT 00k, 24 R X
0.2 i, P EMRALIE K IE N 12,1362, FHEL T-AriE AXT 5 B K EE/D T 2.78%. R A SCH ik
B 0.2 1 NBE S P M FE AR AR AL

4. HEKRERE S
4.1 ¥R AYERERE S

PR 2.3 INTTEALBIRY IR, E Matlab BRI mat SCHRAIE =i BN S AR, SR S
L S5 AR I, K512 B N B R G AT IR

PIE AR ARdE ASTEIZ = 4R N BE 12K SN 12,4836 km, AR Rk R SiTiEA T 169
DG SEERAR SR AR, BTSRRI R 974 ANBHET A, A FLET IR 0.05s. FoA 47 B R A A LE LT
S, HART RS AP EREAR . b AXEIAAE = 4Eh R R SR 2 A ] 7 B

ARSI AT IR

z-direction

10

y-direction x-direction

Figure 7. Standard A* for solving the shortest path planning
map of UAV aerial vehicles on 3D maps
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Figure 8. Comparison of standard A* and adaptive weight A* for
solving the shortest path of UAV
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Figure 9. Comparison of adaptive weight A* for solving the shortest
path of UAV before and after smoothness optimization
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