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Abstract

In this paper, a mathematical model was built based on the background of the 2017 hurricane in
Puerto Rico, when the government set up rescue areas to deliver medicine by drone. To get more
medicine to each station, we set up an Integer Programming Model to find the optimal drug pack-
ing scheme first. And then TLBMCLP Model was established to select the best placement point of
containers. Then through the Principal Component Analysis Model, we found the best drone type.
Finally, a Multi-Objective Programming Model is established to optimize the global effect and ob-
tain the final scheme.
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Figure 1. Modeling flow chart
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Table 1. Drone cargo bay type 1 MED loading scheme
=1L RANERES | REAIHR

2t 1 2t 2 2t 3 it AR %%
UED! 2 0 0 2 87.50
E Y 0 4 0 4 71.43
VE X 0 0 2 2 60.00
T4 1 2 0 3 79.46
TES 1 0 1 2 73.75
E X 0 1 2 3 65.71
Table 2. Drone cargo bay type 2 MED loading scheme
2. TANERES 2 REAMHR
2t 1 2t 2 %t 3 it AR %%
UED! 16 0 0 16 81.67
E Y 0 48 0 48 100.00
VE X 0 0 25 25 87.50
EX! 17 10 0 27 86.46
ER 15 0 6 21 83.13
ES 0 18 14 32 86.50
TR 8 4 10 22 84.17
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Figure 3. The configuration of Plan 6/Plan 7
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Table 3. Drone performance table
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PN ESE TRAT A (km) PRB(in®) B 25 3 (Ibs.) RaRs
A 23.33 50,625 35 1
B 52.67 19,800 8 1
C 37.33 90,000 14 2
D 18.00 12,500 11 1
E 15.00 13,500 15 2
F 31.60 40,000 22 2
G 17.07 17,408 20 2
H 0 199,875 0 0
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Table 4. Drone performance standard points

= 4. TAHMERERESD
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C 0.81 -0.54 0.30
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G ~0.46 0.59 1.09
H -1.52 -2.26 -1.53
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Figure 5. Score statistics
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Table 5. MED distribution and demand tables for hospitals
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Figure 6. Types and quantities of drones in each container
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Figure 7. The packing plan of container 2/Container 3
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Figure 8. Road node, hospital location and maximum coverage point
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Table 6. Maximum coverage point location and number of coverage points
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Table 8. Program for MED packaging
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Figure 10. The roadmap
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