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Optimization of UAV distribution routes in emergency logistics

ZHOU Ai-lian, JIANG Li, HOU Xia-jie
(School of Traffic and Transportation Engineering,Changsha University of Science
&. Technology,Changsha 410114, China)

Abstract; When natural disasters occur, it is of great importance to distribute life relief sup-
plies to disaster relief sites as soon as possible. In order to optimize the emergency material
distribution process under natural disaster conditions, truck-Unmanned Aerial Vehicle
(UAV) was used for common distribution, which transfered the emergency material distri-
bution problem under that condition to a multi-traveler problem with unmanned aerial vehi-
cle. Considering the accessibility of the truck, a mixed integer programming model was es-
tablished with target of the shortest total delivery time, and the FSTST (Flying Sidekick
Traveling Salesman Problem) algorithm was improved to solve the model. The simulation
result shows that considering the accessibility of truck, the problem of emergency material
distribution with multi-truck and multi-unmanned aerial vehicle can be effectively solved
through the combination of K-means clustering algorithm and improved FSTSP algorithm.
And compared with traditional truck distribution, truck-UAV distribution has potential
advantages.
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Table 1 Coordinates of disaster points
A At by R Al At
0 (20,27) 8 (29,35)
1 (20,15) 9 (15.22)
2 (13.16) 10 (21.36)
3 (14,10) 11 (23,37)
4 (17.23) 12 (27.38)
5 (28.30) 13 (18.19)
6 (25.42) 14 (21.30)
7 a7.14) 15 (25,27)
0.66 0.19 0.27 0.72 0.78 0.8 0.78 0.04
0.77 0.49 0.63 0.84 0.46 0.50 0.68 0.65
0.63 0.56 0.32 0.39 0.26 0.58 0.16 0.60
0.66 0.65 0.43 0.51 0.50 0.04 0.71 0.62
0.89 0.88 0.3¢ 0.70 0.53 0.66 0.27 0.61
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0.40 0.50 0.48 0.71 — 0.06 0.12 0.83
0.95 0.22 0.77 0.42 0.46 — 0.93 0.86
0.86 1.00 1.00 0.30 0.25 0.22 — 0.88
0.05 0.21 0.94 0.24 0.01 0.43 0.62 —
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Table 2 The results of vehicle routing calculation

Az 1 #EHT/min At 2 FEIT/min
St 1. 00 St 1. 00
0—13 12.37 0—10 13.58
13—1 6.71 10—11 3.35
1—7 4.74 11—38 9.49
7T—2 6.71 Sk 1. 00
Sk 1. 00 SL 1. 00
2—9 9.49 8§—5 7.65
SL 1. 00 5—15 6. 36
9—0 10. 61 15— 14 7.50
Sr 1. 00 14—0 4,74
Sk 1. 00
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Table 3 The results of UAV routing calculation

B 1 FEHS /min A% 2 #EAY/min
St 1. 00 St 1. 00
0—3 23.68 0—12 17. 84
3—2 8. 88 12—8 9.72
Sk 1. 00 Sk 1. 00
St 1. 00 St 1. 00
9—4 5. 04 8§—6 9. 14
4—0 6. 89 6—0 18. 33
Sk 1. 00 Sk 1. 00
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