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Abstract: To achieve efficient path planning for mobile robots in complex workshop environments, a
hybrid path planning method integrating improved A" algorithm and the DWA algorithm was proposed.
Firstly, the global path planning A" algorithm was optimized by improving the heuristic function, taking
into account the influences of obstacle density, the number of turns, and motion inertia factors. Secondly,

weight factors were introduced to dynamically adjust the heuristic function weights, the Douglas—Peucker
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algorithm was employed to simplify the path, and the B-Spline algorithm was applied to smooth it.
Finally, the local path planning DW A algorithm was improved, the key points of the globally optimal path
were used as target points in the DWA alogorithmprocess. A trajectory evaluation function was
reconstructed by introducing three evaluation terms: the distance between the current point and the target
point, the distance between the current point and dynamic obstacles, and the path tracking cost. Simulation
results showed that, compared with the traditional A" algorithm, the improved A" algorithm reduced the
path length, planning time, number of expanded nodes, and number of turning points by 15.80%,
81.20%, 2.30%, and 74.10% , respectively. In scenarios involving temporary static obstacles and dynamic
obstacles, the runtime of the integrated improved algorithm was reduced by 22.02% and 22.32%,
respectively. Experimental results demonstrated that the integrated improved algorithm enabled efficient
path planning and safe obstacle avoidance.
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Fig. 11 Schematic of path planning in static scenario

fused with traditional algorithms
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Fig. 13 Schematic of path planning in a scenario

with added static obstacles
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Fig. 14 Schematic of path planning in a scenario

with added dynamic obstacles
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Fig. 17 Schematic of global path planning experiment

in a real-world environment



% 9

AE gk A B &R T Mok AT R 0 % 12
KN 16,18 m, B 5 AR 17. 32 m 46 i
6. 58 %0 s Mtk Ak B BRI B[R] R 0. 35 s, AL 5t
ABYER 051 s %% 31.37% . 43 B Al %0, o ok
ANRBERERT T 2R RS CE, B
IR I NG (-1 7 L UM E S R oLy
et
3.3.4 SLIRAEEC ERES SRR

WEME L FARBINLGS RGSE AT
ol B bR S JT R EOHNIR BE Y B AR R R
WmE 18 fiss . KB 18(a) ', fill & 1£ 58 A"FI DWA
L B B e B 4 R AR K, LB Bl e A
T BB, AT R A XURS: 5 (&1 18 (b) i, il Bk
HESE VR R Y B AR P R D BRI A AR
AL S B g A B S R H s g AR
T

il B oA B 1 B A K B E sh B T 4y R
16. 14 m F150. 70 s, B 4% 5t fil & 55 12 B3 1) i A%
K 16. 62 m 4% 2. 89 %0 , 15 BB [A] 54. 05 s 45 4
6.20% o AT UL, il A etk B ik R O A I AR T i
4 [ B, A 2550 4 4 B8 sh L2 A i3z sl [a] .
3.3.5  SEBRIREGUS N BE GG 5 5 56k

il B % G vk Y I AR I R R ke R sk AR A
B 19 (a)~(c) fizn , B sh BL AR A AR I 21 s A5 47) fsf
B EIRFEMY , DWA B 5 i )7 5% 5 5
A2 S IR sk L G2 B I IE] Ol 99. 11 s, 38 B HE B R
17.53 mo 75 M3 BE A5 4 007 ' 8 5% Jay 3 % 42 1
A BIRG RS B Plds AR 2L /N IR

(DR A BUEEE

18 ERFAEHSERPFHBIEE

Fig. 18 Schematic of experiment in a static scenario

within a real-world environment
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Fig. 19 Schematic of obstacle—added scenario experiment in a real-world environment
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