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Abstract: Objective To solve the problems of low search efficiency and numerous path inflection points of the traditional
A*algorithm in complex environments, an improved bidirectional A* algorithm is proposed. Methods This algorithm
dynamically expands target points in both forward and reverse directions, employs dynamic heuristic functions, and
improves the search area from an 8-neighborhood to 24-neighborhood in 8 directions. To optimize the path, multiple third-
order Bézier curves are introduced for path smoothing. Results In scenarios with multiple obstacles and complex maps,
the improved algorithm shows higher efficiency. During path planning, it can quickly find the optimized path, reduce the
number of searched nodes and path inflection points, and the experimental data index is improved by more than 85%.
Conclusion The improved bidirectional A* algorithm has better adaptability and flexibility, making it suitable for path
planning in various complex environments. Its performance advantages make it an ideal choice for handling large-scale and
highly complex maps, and this algorithm provides strong support in the field of path planning.
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B SE Hp AR SCRE I B R ROCRAR IB R 3, e R 4,
e SCHR[ 20 B 2 90% , b SCRR 11 ] 2 T7%
FEFLRIB] 1A 38 T 3, BAR A I AR K B AL 42
A* LA Dijkstra BIER, (A A L PRI 50, HAE
REE FHEEE

(a) Dijkstra &%

(b) EZGA*E %

(c) XBK[9]&E X

(d) xxx&i%

(e) XEK[1]H %
7 280x280 R~FHYE& {3 bL
Fig. 7 Path comparison on a 280x280 map

Fo HFHEEMXTELR (280x280)
Table 6 Comparison table of five algorithms(280x%280)

i bz e AR B ¥k Eo R

HERE K E/m ]/ ms R A3
By A* ok 352,13 70. 94 5422 10
Dijkstra 3% 352.13 856.72 18 487 7
SHk[11]H% 42236 6.61 302 14
ALk 415.08 4. 80 86 4
#K[20] F% 420.01 17.19 1 650 20
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%43 %

FE—SE B2 B, R MR A T
VS fe W PR IR 1] 25 6 T30 7K S 00 T, feflt i
FERRIXH B AT BN 98 R AR B N, 165 4%
ZERPITE B, AR SO I R S R AR L T
FHZ, IR 4—F5 6 MR, 7T LR A S
S EINS T PNIERIS ¥ S =B GL R L F Y V&S
PUBCR g, T8 TSR MR A O A, Bk B 2 Ak
E) T HE— B IR R, HL A T RLA 0 6 R
T A A B A A B R LSS L A2 2 R 1) B 40 AT
S bR BL SRR A PERE . B BRI AN AL, R
TR SRR FH S A A
3 45 w8

B BB AR AR R — B A T8 RE AT % 57
KRBT DT 6, A fE R LA 2R i BRI oh | 4R R R
AR REREER, GO A B8 TR
SR IR, 7ESCBRIFEE | th T77 18 52 24 1 W 64
R 5, O T bk A B3 T R 77 A Kk R 06 B 45 4
T S B AR N 22 A IRV 3 10 T 6T 24 ABBRAY 8
J7 104822 77 3 B R A% B DR o A 2 g
PRI A, RS T XU B AR AL R T
R RERE I IR SE Y 8 R I AT T By AL, [
it 08 FH DL S5 K I 28 1R AT B AR A O AL A B, S0 4%
SR O ST YA I R A 4 R A B
TAEGH A% B | DT A 65 o et 4% 31 55 0 B 4%, T
LR B A% 10 S DI R ) i o R S 1 2
R Il T4 2 AR EREE i AR LRI 1), R — 45
(RO RIFE 7 1 0 5 H 7 Qo RS T VA M e e 5 I
PR 77 b 33— A T R T B R ) 5k R
S EAEEEL,

575 SCHiR (References ) :

(1] XVEEZ, S58W, BuliRoE, 55, 5T AGV AR REf
W), BHEAE SR, 2023, 13(25): 50-53.
LIU Jian-jie, LAO Rui-teng, RUAN Zhen-rong, et al. Design of
intensive intelligent feeding equipment based on AGV[]].
Technology Innovation and Application, 2023, 13(25): 50-53.

(2] ARURHE, gkre, EMM, & AL HCED L AGY
PRRE S AR R Bk )], TR LR U R 4, 2020,

[5]

[71

[8]

26(1): 171-180.

YU Na-na, LI Tie-ke, WANG Bai-lin, et al. Multi-AGVs
scheduling and path planning algorithm in automated sorting
warehouse[ J]. Computer Integrated Manufacturing Systems,
2020, 26(1): 171-180.

Tk, XIGEAR. EBEAE B EISk AGV 7 I [H] 29 Y i
BHRIFFFE[I]. F Tk, 2016, 6(2): 41-45.

WEI Yi, LIU Xiao-dong. Research of routing schedule of
AGV in automated container terminal and subject to time
constraints[J]. The Journal of New Industrialization, 2016,
6(2): 41-45.

EAH, EFH, AR TR A* BRI AGY I
BRKII]. Ashik51%EE, 2023, 38(11): 45-49, 59.
WANG Mai-xin, YAN Li, LI Yu-fei. Path planning of AGV
in workshop based on improved A*algorithm[J]. Automation
& Instrumentation, 2023, 38(11): 45-49, 59.

Xz H, R, oKg. ST EARIUIL i) A* 5k 5 Dijkstra
FERMERE LA [T]. B EFHIR, 2017, 40(13): 181-
183, 186.

LIU Yun-xiang, DU Jie, ZHANG Qing. Performance
comparison between A* algorithm and Dijkstra algorithm based
on path optimization[J]. Modern Electronics Technique,
2017, 40(13): 181-183, 186.

FRANSEN K, VAN EEKELEN J. Efficient path planning for
automated guided vehicles using A* (Astar)

algorithm

incorporating turning costs in search  heuristic[J].
International Journal of Production Research, 2023, 61(3):
707-725.

PR, BEE, KER, & BETREREENERIAZHKES
BArAL[J]. 22 NACH K4, 2018, 37(2): 31-37.

TAO Lang, MA Chang-xi, ZHU Chang-feng, et al.
Multiobjective optimization of customized bus routes based on a
genetic algorithm[J]. Journal of Lanzhou Jiaotong University,
2018, 37(2): 31-37.

T, A, WOF, S T ASER A T RIE N
SPles N BRI [J]. HEALW AR, 2019, 30(20):
2489-2496.
WANG Hong-bin, HAO Ce, ZHANG Ping, et al. Path
planning of mobile robots based on A*algorithm and artificial
potential field algorithm[J]. China Mechanical Engineering,

2019, 30(20): 2489-2496.

FeAEHudl http . //journal. ctbu. edu. en/zr/ch/index. aspx



%2 K & R TRHANE A L EWH B ABEAXH R 155
[9] ZHEE, X\or. HTBEHE YRRk AR A5, A*method in military route planning[J]. Computer Engineering
BRI TRR2HR(AREEIR), 2020, 37(4): 89-94. and Applications, 2011, 47(29): 246-248.
LUO Zi-xuan, LIU Xue-wen. Research on logistics distribution [16] BJH, 278, hakik. FEFUGh A Bk 538 % Ok
path optimization based on ant swarm algorithm[J]. Journal of A LSS AR LR IS ()], AR GRS, 2021,
Chongging Technology and Business University (Natural Science 42(3): 132-140.
Edition), 2020, 37(4): 89-94. CHI Xu, LI Hua, FEI Ji-you. Research on robot random
[10] X4, Dok, & 06, 26 Bk A* B k0 AGY 42 41 obstacle avoidance method based on fusion of improved A*
RI[J]. FPEHLRH, 2019, 39(S2): 41-44. algorithm and dynamic window method[J]. Chinese Journal of
LIU Sheng-wei, MA Yue, MENG Shu-feng et al. Improved A* Scientific Instrument, 2021, 42(3): 132-140.
algorithm for AGV path planning[J]. Computer Applications, [17] 3kiEte, B, =H, & R EFPLESE N TANL
2019, 39(S2): 41-44. k)], AN TR 5%, 2021, 42(12): 3516-
[11] EihE, BEWE, #eh LTl sm A sl A 3524.
PRI )], RS SRS, 2020, 39(11): 141- ZHANG Run-mei, REN Rui, YUAN Bin, et al. Construction
143, 147. path optimization method of prefabricated building robot[J].
WANG Zhong-yu, ZENG Guo-hui, HUANG Bo. Mobile robot path Computer Engineering and Design, 2021, 42(12): 3516
planning algorithm based on improved bidirectional ~astar[J]. 3524,
Transducer and Microsystem Technologies, 2020, 39 (11): [18] #h2fAT, WM B, PR re. 3T A* B mpLes A%
141-143, 147. ShARRA D B[ )], TPELTE, 2021,38(2): 313-317.
[12] BEEA, ok, EilE, & —Fein & REn Ax5& HAN Xue-xing, DUN Xiang-ming, LIN Zi-yang. Simulation
B BMIEE A BAARARR), 2023, 26(5): 52-57. of robot mobile path optimization based on A* improved
FAN Kang-sheng, YANG Guang-yong, HUANG Xun-ai, et algorithms[J]. Computer Simulation, 2021, 38 (2): 313 -
al. An improved heuristic function A* algorithm[J]. Journal 317.
of Yangzhou University (Natural Science Edition), 2023, [19] X, Z%, i, % BT I AN H < EK
26(5): 52-57. KRR RIBFSE ()], EBETFm*jt%Mﬁ(ﬁﬁkﬂ?Hﬁ)
[13] 2=, XA, sRaCEl, &5 FIATN A AaE ARk 2021, 38(6): 34-41.
PBEARLRI = [T]. TP ML TR S 0, 2023, 59(12): LIU Kai, QIN Feng, XU Hao, et al. Research on path planning
309-315. of gas pipeline inspection based on multi-rotor UAV[J]. Journal
GONG Yun-xin, LIU Gui-hua, ZHANG Wen-kai, et al. Path of Chongging Technology and Business University ( Natural
planning method of improving A* algorithm using convex Science Edition), 2021, 38(6): 34-4l.
corner[J]. Computer Engineering and Applications, 2023, [20] KRISHNAMOHAN T. Computing the runs that should be scored
59(12): 309-315. every over when chasing a target in limited-overs crickel using
[14] LID, WANG L, CAIJ, et al. Research on terminal distance the A* algorithm[J]. Applied Artificial Intelligence, 2021,
index-based multi-step ant colony optimization for mobile robot 35(15): 2087-2101.
path planning[J]. IEEE Transactions on Automation Science [21] ERE1, SRR, ¥HEW. it Ax 5 7E B AR BRI )
and Engineering, 2023, 20(4): 2321-2337. RERI[T]. FFANL TR SR, 2021, 57(12): 243-247.
[15] M4RE, EEBL WIa A* 67 4 5 B2 FLR) iy iy WANG Bao-jian, HU Da-sha, JIANG Yu-ming. Application
A, RV TSN A, 2011, 47(29): 246-248. of improved A* algorithm in path planning[J]. Computer
HAO Zhen-guo, WANG Yu-mei. Application of bidirectional Engineering and Applications, 2021, 57(12): 243-247.

DIER

FeAEHudl http . //journal. ctbu. edu. en/zr/ch/index. aspx



