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Abstract

Taking the location problem of UAV logistics distribution center as the research object, combined
with its location characteristics, an objective function containing fixed construction cost, storage
and management cost, transportation cost and other cost elements is constructed, and a location
model based on fast non dominated sorting genetic algorithm NSGA-2 is established to solve the
problem, revealing the relationship between Pareto optimal solutions of different objectives. Fi-
nally, taking Tianjin as an example to establish a UAV distribution network for epidemic preven-
tion materials, the optimization scheme is given to verify the correctness of the model.
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Figure 1. NSGA-2 algorithm flow diagram
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Table 1. Demand point sequence numbers and latitude and longitude coordinates

1 BREAFSELGELRR

oK AT S R AR L “ifE R
1 REET LA FHE B 117.179361 39.132584 32
2 TR R 117.209412 39.170743 40
3 FHET O s 5 Bt 117.212509 39.133647 48
4 DT ) LE BE B (H Bi X) 117.205946 39.106887 34
5 KA IR B B 117.191736 39.130143 36
6 FREETT 2 — O BE R 117.158409 39.107056 38
7 r [ 28 2R I L0 P Bt 117.189726 39.127247 40
8 REEERIR 2 R 117.226651 39.08899 40
9 BN EI PN i & Y AN VS 117.197653 39.167587 30
10 o N R S DU 7S DY BE B 117.189858 39.072968 32
11 TR R 20T 7 B R R B 117.184025 39.15268 32
12 REETH ZNRER 117.158088 39.119595 36
13 FREETTERL I By 8 B 117.224472 39.149101 58
14 REET A RBERG 117.219133 39.122487 80
15 TREETIZR I X HH 2 2= B 117.317809 39.089977 28
16 REETT R TF X E TR ERG 117.15241 39.091973 30
17 RETFHER 117.028299 39.149512 32
18 TREETZR I X 2R T 2% e 117.33349 39.095303 40
19 REETT BRI BB 117.150164 39.144694 56
20 RETT LR ERT 117.137443 39.231839 60

Table 2. Relevant parameters of the center to be selected

F 2 FREROEXSH

Reige 0 P 5 RFIE RUAG R 2R 4 wEM EEERRHOT BALEAESROT
1 R = b E R 117.255535 39.116422 150 19,000 100
2 TR T B 117.29936  39.078781 110 19,000 80
3 R Bt 117.237169 39.099547 120 20,000 200
4 KRBT REE B 117.153537 39.153763 90 24,000 300
5 RETT LM BB 117.164164 39.188224 100 26,000 290
6 KEERK¥OREER 117191879  39.110569 65 22,000 305
7 REW B IFX =HEER  117.160386 39.126181 85 25,000 120
8 DRI R TT & e 117.177319  39.132302 50 24,000 270
9 T 2 T R B 117.319606 39.098418 100 19,000 320
10 FEBER MR 117.192896  39.12352 50 23,000 300
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Table 3. Distance matrix between the center to be selected and the demand point (unit: km)
3 FRPOLEFEKRSBEEEMRF(REAA: km)

i 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 9 8 5 6 7 1 7 4 8 9 9 11 5 4 7 12 25 9 12 18
2 14 14 11 11 13 16 13 8 15 12 15 16 11 10 2 16 31 4 18 25
3 7 8 5 4 6 9 6 2 9 6 8 9 6 3 9 9 24 11 11 18
4 6 7 8 5 5 5 11 5 10 3 4 8 19 7 14 21 1 9
5 6 5 8 10 7 9 7 13 4 13 4 8 8 9 20 11 16 21 5 6
6 3 7 3 2 2 4 2 5 6 4 5 4 6 3 14 5 18 16 6 15
7 2 7 6 5 3 2 3 8 6 7 4 1 7 6 18 4 15 19 2 12
8 o 6 4 4 2 3 1 7 4 7 2 3 6 5 166 5 17 18 3 12
9 16 14 12 13 14 18 15 10 15 15 16 18 12 11 1 18 33 2 19 25

00 2 6 2 2 1 4 1 5 5 6 3 4 4 3 14 6 18 16 5 13

52. hALR
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Figure 2. Candidate results 1 (3, 6, 10 for selected centers)
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Figure 3. Candidate results 2 (3, 8, 10 for selected centers)
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Figure 4. Candidate results 3 (6, 8, 10 for selected centers)
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Table 4. Target values for candidate results
= 4. BRIEEERBIME

Bkt B HFrMH 21+ 2/7C
[0,0,1,0,0,1,0,0,0,1] [65000; 70132]
[0,0,1,0,0,0,0,1,0,1] [67000; 67869]
[0,0,0,0,0,1,0,1,0,1] [69000; 52815]
7.2 210° :  Paretofftfk : :
R q
6.8 * .
_ 66 1
R
I 64+ .
s
820 1
i
58 i
56 b
5.4 1
x
52 1 1 1 1 1 1 1
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T IE H L BUAR[T] x10*
Figure 5. Pareto solution set diagram
[& 5. Pareto fiR£E[E
Table 5. Candidate 3 distribution center coverage
F 5 RIELER 3WMEH O EETEE
ALik oy 5 i 73 BC ) 5 5K R SKERETI AR KRR AR
6 1 3 4 5 6 7 8 10 300 305
8 9 11 12 14 16 19 264 270
10 2 13 15 17 18 20 258 300
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THEAMER LA E, FFEEET LG EK.
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