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An Improved Path Planning Algorithm Based on the Fusion of A* and
Third-order Bessel Curves
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Abstract: Aiming at the problem that A* algorithm is easy to pass through obstacles and has inflection points in path
planning, an improved path planning algorithm based on the fusion of A* and third-order Bezier curve was proposed.
On the basis of the traditional A* algorithm, the redundant points on the path were deleted by the principle of vector
parallelism to improve the path search efficiency. The traditional eight-neighbor search was improved to make the
algorithm skip the points to be expanded near the obstacles when searching the path, and reduce the possibility of the
path passing through the obstacles.The third-order Bezier curve was introduced to optimize the inflection point of the
path planned by the improved algorithm. In the C++ programming environment, two map environment simulation
experiments with different obstacle rates were carried out to verify the effectiveness of the improved algorithm. The
results show that the improved A* algorithm can effectively improve the ability of path obstacle avoidance while
preserving the search efficiency of the original algorithm. The third-order Bezier curve introduced can make the path
planned by the improved algorithm smoother and more in line with actual motion of the robot.
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Fig. 9 Algorithm implementation flowchart
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®1 3 BEEMME R EREER

Tab.1 Performance indexes of three path planning algorithms

Fig. 12 Search path of fusion improved A* algorithm

SCUS B Bk R EA BEESA FHIHAE/ms  BEEE/MmM b wE K
& 58 A* R 118 7 0.672 7.589 3

115x125 Bt A%k 118 9 0.307 7.473 0
[ iR R 62 0 0.363 7.412 0
15 55 A* R 189 15 0.641 12.113 10

100x100 2 if A5k 188 17 0.276 11.968 5
A ot 98 0 0.291 11.907 5

4 %5 it

BEXS A*EVE AR B AR LA T By 1 B AR B R A HLACZ B0 R i O, 4R — PR S 2ot AR By
Bezier M2k (AR MU 51k, EOH ek dEAT 05 BRIk . 2RI 5 A*Bak | oot Akl L, ksl
BEETE RS R SR Y R AR IR] | BRI B A A o R R A R S T T B /D SR =Bt Bezier
il 2 AL AL SR A A B s A B, AT A% Sl A Bas shdlial, Bk 15k A 2 o

S 3

(1]
(2]
(3]
(4]
(5]

(6]
(7]
(8]

(]

Wiggs, 2, 4, 5. ST UG A*SE L POL-Robot i A2 ML [J]. HLHL TR H AR, 2022, 51(8):1-5.

T, BRERVR. 3T otk A*FIDWARY Jo N ME B 72 LRI 304 (D). 12 I8 R 54, 2021, 34(2):249-254.

AR, sk /MR, T B, 55, 3L T et Al A WO Bk ML N AR BRI 7 i 5 (9], ik F Bk, 2022, 44(5):185-190.
EPe, 75 B i T B RRT*5 75 1 B B AL &8 B A2 R R 53 [0]. VR R 2 22 4R (1A AR B2 i), 2022, 44(4):22-31.

JU C, LUO Q, YAN X. Path planning using an improved A-star algorithm[C]// Proc of the 11th International Conference on Prog-
nostics and System Health Management. Jinan: PHM Press, 2020:23-26.

T E, W ERE, W, & AR AL R S L BRI RI[I]. ML, 2019, 39(9):2517-2522.

MRJT 38, K4, D5 IR, & 3T R T A0 e 1) [R] 25 XU im) A* B3 (], T F ML HIFST, 2022, 363(1):118-122,127.

YU J, HOU J, CHEN G. Improved safety-first A-star algorithm for autonomous vehicles[C]// Proc of the 5th International
Conference on Advanced Robotics and Mechatronics. Piscataway, NJ: IEEE Press, 2020:706—710.

AR, QAN RETTE, A5 —FhaT 8 F JE BRAS GBI Ok AL T]. BLAR A, 2014, 36(5):627-633.

[10] ZHANG H, LI M, YANG L. Safe path planning of mobile robot based on improved A* algorithm in complex terrains[J].
Algorithms, 2018, 11(4):44—49.

[11] & DA, A, RIL—. 5T 2EIPSS = Yk BAE 4% e {8 1) B 42 30 5300k (0] e 00k R 24 4 (B SR Bl 22 i), 2022,
39(2):189-195.

[12] RV —, Z= 5%, BRSCH. fill A Dijkstrafll PIDE v B9 25 N A5 s ML g8 AR 30 I A2 BRI [9]. 28 380 Tl K 242 4R (B SR B2 i),
2023, 40(1):59-64.

[13] 5k 3C, BKME, B, 55, sk A* BT I DLES A AR LRI 5T (3], B 5 #41, 2021, 28(4):21-25.

[14] 3K/IMR, X 227 56 2UR8 S HLES N0l BRER P A 9E []. 11300 TR 52, 2022, 44(10):1804-1811.

[15] 224812, 5K BHPH . Dok 84083 15 5 18 23 SR Mg A% B4 1k A9 B A2 ML R [0, f 100 2 5 28 24 41, 2022, 36(5):234-241.

[16] i, kb, FoHE, %6 2T D1 SR 2R A0 TN 75 JRy s ake s iz FH [3]. BRAR R FH R, 2019, 42(9):163-166.

[17] FRAEE, 5K SCHE. T D13 /R B2 1Y B 30728 B R 4 ik B 5 A2 MR [J]. V042 3, 2021(7):46-49.

[18] A2 %, Ek, i £ X, 4. st A* 45 D128 /R i 28 B A2 BRI [0]. 2 TALBE, 2020, 38(6):64—67.

[19] #EARTHE, BA ATV, B XU @il Aot 1% D128 AR 46 IR BB VR 2 AR LRI I, IR 3R, 2021, 44(1):144-148.

[20] X2 0R), M4, 480, 36T =B D0 28R <R i AG VLI HLRI B 58 (1], Tolk 3% HI3H 500, 2018, 31(1):113—114.

EERE: [#H


https://doi.org/10.3969/j.issn.1009-9492.2022.08.001
https://doi.org/10.3969/j.issn.1004-1699.2021.02.017
https://doi.org/10.11772/j.issn.1001-9081.2019020284
https://doi.org/10.3390/a11040044
https://doi.org/10.16652/j.issn.1004-373x.2019.09.038
https://doi.org/10.19822/j.cnki.1671-6329.20210058
https://doi.org/10.3969/j.issn.1005-2895.2020.06.012
https://doi.org/10.16652/j.issn.1004-373x.2021.01.030
https://doi.org/10.3969/j.issn.1001-182X.2018.01.047

	1 路径规划算法的融合改进
	1.1 A*算法的改进
	1.1.1 路径优化
	1.1.2 八邻域搜索扩展

	1.2 Bezier曲线的轨迹优化

	2 融合改进路径规划算法的实现
	3 仿真验证分析
	4 结　　论
	参考文献

