55 E ESH R K % % M (L % W) 2025 4% 10 H
Vol.55 No.5 JOURNAL OF SHANDONG UNIVERSITY ( ENGINEERING SCIENCE) Oct. 2025

XEHS :1672-3961(2025) 05-0101-09 DOI: 10.6040/].issn.1672-3961.0.2024.338

ETEWRSEANBEHNKRESZSSESEZAL
ik

ZmRAE XK INGAR R AR IS A
(K RFER TS5 TR, B % 710064)

FE AT ARG E S AN TR P 6 RAEES 5 BL RS B ARIR] P 3k — A B BRES R B A h—
Bt B i B K ARIRIE & (improved adaptive large neighborhood search, TALNS) H-i%, % —H-BARBEF RGN SRR E RKE
BARIBHFRAE ARARELESBARY SRR H N EERA—FARESX B A F ks ZRA B R A, 5 6 #374)
B3 RACH T SIANT S E 5B ok B Sk RIFFRA R £ 455 AN R AR, x4 H ok g Ao Joi 31 0k i i
A7 X Ao oA AT KB 4B R TALNS JL0k 2 #8 2k % 40 5 AN B AR Bl A B & R4

KB AR F S RAMMRIAER R E Tk B &8 RARRM & ;R 3rhaL

FE 5K S TP1S XHERARERD A
S| AR AR, XN M, 5. T30 5 TE ML R AT 55 40 it 5 AR R B2 [ 7] DR K23 ( T22 /) ,2025,55(5) -
101-109.

LI Xiaohui, LIU Xiaofei, SUN Weitong, et al. An inspection task assignment and path planning algorithm based on vehicles-UAVs
collaboration[ J]. Journal of Shandong University ( Engineering Science) , 2025, 55(5) ;:101-109.

An inspection task assignment and path planning algorithm based on vehicles-
UAVs collaboration

LI Xiaohui, LIU Xiaofei, SUN Weitong, ZHAO Yi, DONG Yuan, JIN Yinli"
(School of Electronic and Control Engineering, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: To study the optimal task allocation strategy and path planning problem of ground vehicles and unmanned aerial vehicles
(UAVs) in the inspection process, an improved adaptive large neighborhood search (IALNS) algorithm—a two-stage hybrid
heuristic algorithm—was proposed. In the first stage, a clustering algorithm was used to divide the target nodes according to the
different demand levels and distances of the nodes to be inspected. In the second stage, a hybrid heuristic algorithm was used to
solve the route scheduling problem. Six new local optimization operators were added, and a node redistribution strategy was
introduced. The cooperative hybrid route with the minimum cost for vehicles and UAVs was obtained after iterations. The proposed
algorithm solutions and other algorithm solutions were tested and comparatively analyzed, and the experimental data showed that the
TALNS algorithm had significant advantages in solving the vehicles-UAVs cooperative inspection problem.

Keywords: path planning; vehicles-UAVs cooperative mode; clustering algorithm; adaptive large neighborhood search;

local optimization
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Fig.1 Examples of solutions for vehicles-UAVs collaboration
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51 TALNS HACO SA GA PSO
wAOUE CFEM BREE G, wOUW CFEM EIUA PRI BOURE R R0 PR
1 20.275 21.504 0.415 -0.078 21.858 22.002 22.473 22919 23.861 24.666 24.196  25.576
2 17.162 17.444 0.182 0 17.167 17.654 17.719 18.216  20.985 21.369 18.603  20.106
3 24.541 25717 0.379 -0.041 25.557 25.966 26.820 27.739 31.966 33.787 32.150  32.698
4 37.841 39.302 0.734 -0.081 40.891 42.290 42.837 44415 64.665 68.098 59.751  64.007
5 26.980 29.315 0.870 -0.101 29.702  29.796 31.361 33.107 54.415 57.993 52.512  55.173
6 32.056 33.284 0.570 -0.038 33.263 34479 36.039 37.039 48.591 51.525 46.851  48.411
7 33.900 36.004 0.771 -0.105 37.443 38.398 38.204 39.282 47.242 48.661  44.258  46.073
8 215757 222.626 3.898 -0.071 231.119 239.603 245.879 251.277 829.819 843.330 797.757 823.670
9 177.015 182.510 2.229 -0.044 194.528 201.373 184.877 191.087 607.434 621.111 564.023 588.067
10 171.817 181.558 5229 -0.046 192.728 201.228 179.692 187.764 516.771 533.501 484.405 497.926
11 159.665 167.191 3.641 -0.034 165.137 169.894 169.844 175.655 438.722 452.580 399.680 415.538
12 45.109 46.668 0.939 -0.009 45502 46.670 47.832 49.894 99.597 109.579  74.653  78.857
13 60.098 61.679 0.830 -0.102 66.368 72.890 66.232  69.268 137.364 149.443 139.125 152.626
14 63.735 65.032 0.574 -0.107 77.375 83.580 70.582 73.698 144.871 155.867 152.500 163.589
15 91.451 94.543 2.161 -0.047 95.729 109.654 97.428 101.484 236.812 256.430 154.575 167.256
16 123.366 129.408 3.409 -0.061 150.671 169.176 130.910 139.433 323.487 341.841 310.085 322.266
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Table 2 Wilcoxon rank sum test
TREE XMHEE owr owo P H

HACO 10 199 0.000 398 142 TRUE

SA 0 210 0O TRUE

50 GA 0 210 0 TRUE
PSO 0 210 0 TRUE

HACO 47 163 0.030 365 113 TRUE

SA 0 210 0O TRUE

s GA 0 210 0 TRUE
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HACO 108 102 0.910 824 985 FALSE
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HACO 55 155 0.061 952 789 FALSE

SA 0 210 0 TRUE

100 GA 0 210 0 TRUE
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HACO 4 206 0.000 162 856 TRUE

SA 1 209 0.000 103 346 TRUE

160 GA 0 210 0 TRUE
PSO 0 210 0 TRUE

HACO 0 210 0O TRUE

SA 13 197 0.000 593 417 TRUE

249 GA 0 210 0 TRUE
PSO 0 210 0 TRUE
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