2025 % 4 A
Apr. 2025

®15% £4H 2 B it E M5 M A

Vol.15 No. 4 Intelligent Computer and Applications

X5, BEE REANNDAFHT EERERARZ S ECEAER R FE[T]. Bae AL 50, 2025,15(4) . 177-183.
DOI .. 10. 20169/]. issn. 2095-2163. 24081902

RENKIDESHTEZRRNEREFAREEIRBERE X

X B, BB
(EBEIXE B2, LiF 200093)

N

7 E. mmREAIETAFMAT B B R E 5 124 5 EL s (8T, 56 B 0 BRI pRAR X, o DL AR B SRR 2y
v % o S T 22 A /NI i A AR S /NP 0L DA 2 B TR AR e X 8 00 B B P BE AR A i A1 000, e T2 T AL =52 5k,
X Z AR NP—hard $7 5, 7634 A S22 2] (AR SRR b T T T R i SR g A4 3 SR 4k 252 ST SR BE FAHUE M
T L RAE ORI SE | 45 B UHUHE P AP % B MR 2 4 4R th —FloRr BN S Ak 1% . SR Solomon A7 #E I 2t 45 4 45 il
i T A B DX P AR R DA DX R AR X ) SRR A SRR AL R T (R AT AT P R O A I R R R A RS T B B
RSO B IR 24 i B PRS2 AR AT T 080T

FKHER R AILTA M 253, BEORTE, Mk a A ; BHRE

FESES: TP301.6 XERARERS: A XEHS: 2095-2163(2025)04-0177-07

Model and algorithm for distribution of medicines in compact medical networks
under public health emergencies

LIU Yong, JIE Huixin

(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract; To address the problem of distribution of shared medicines after patients receive medical treatment through Internet
hospitals during public health emergencies, a dual-objective drug distribution model is established to minimize the psychological
suffering of patients waiting for drug delivery and minimize the total transportation cost, which is based on the close medical alliance
model. The drug sharing strategies are designed for possible drug shortages in some hospitals. Aiming at the NP—hard characteristics
of this model, a novel human learning optimization algorithm is proposed based on the basic human learning optimization algorithm,
incorporating encoding strategy, individual learning strategy, social learning strategy, similarity —based removal strategy, and
modification strategy. This algorithm integrates techniques such as quicksort and crowding distance. The Solomon standard test
dataset and actual cases such as the western part of Fengxian District and the southern part of Minhang District in Shanghai are used
to verify the feasibility and effectiveness of the new algorithm and new model. In addition, the size of the healthcare consortium and
road speed limit are analyzed for their impact on the distribution of drugs in the healthcare consortium.

Key words: public health emergencies; shared medicines; psychological suffering of the patient; total cost of distribution; bi-
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Fig. 1 Algorithmic coding method
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ARSI EEALE 2 A, B3R
VRPTW 5 4i8 4 208 3574 NHLO fLfb P fg, JT4%
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Search, VNS) 28 24828 %' (Tabu Search, TS) LA
Ko 2 1 A Ak 3270 ((School Based  Optimization,
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3.1 Solomon FRAEFIESE

VRPTW AR ] Solomon ARSI AE , 70 K
C2 R2 RC2 =FPa54 . SEEE7E 64 £ Windows10 452
YE R G Mg izt , Hidh CPU b i5-8250U, INFE R
8 GB,if i Matlab R2020b 4 FE52 L, 7B 4R B8 &R

Bk VNS 22 REE TS KUK AR AL SBO
SHRYESCHR [ 25-27 ] &, ASCHIESHBEE W
T E R I AR o« B,y B4 1 IFEIE K
AR FRE k ky ks SP5R 1, 1.5, 250828 B B8 R 4K
oy 0, Y19 0.5 4025 S 240 ¢ Ry 1005 4123 IR
skdsize 9 1, X R FA PT AT 801 SR UM [] 325 AR vk
B WA AR E ARVE E RN, A as T 10 K, 45
W1,
# 1 Solomon FREHIEEITELER

Table 1 Solomon standard dataset calculations

VNS TS SBO NHLO
Sl (m™, f7)
m f m f m f m f
C201(3,591.56) 3 591.56 3 591.56 3 594.32 3 591.56
C€202(3,591.56) 5 750.61 3 591.56 3 815.20 3 591.56
C€203(3,591.17) 5 798.75 4 638.09 31032.86 3 591.17
C204(3,590.6) 4 705.02 3 646.16 31059.59 3 591.17
(€205(3,588.88) 3 592.71 3 588.88 3 604.45 3 588.88
(€206(3,588.49) 5 686.51 3 588.49 3 892.82 3 588.49
(€207(3,588.29) 4 673.75 3 5838.29 3 819.48 3 588.29
(C208(3,588.32) 4 670.28 3 588.49 3 777.23 3 588.32

R201(4,1 252.37) 61414.43 51325.93 41634.52 41 270.29
R202(3,1 191.7) 51480.42 51210.89 41516.77 41 089.30
R203(3,939.54) 41295.68 41034.99 31472.84 4 946.45
R204(2,825.52) 31040.64 3 895.35 31201.48 3 794.06
R205(3,994.42) 51075.18 41080.17 31373.838 41 010.57
R206(3,906.14) 41265.77 4 999.29 31387.28 3 938.20
R207(2,893.33) 41123.25 3 973.63 31292.70 3 862.97
R208(2,726.75) 3 976.85 2 792.26 31041.63 3 588.32
R209(3,909.16) 51221.44 4 960.18 31316.77 4 901.12
R210(3,939.34) 51278.84 41031.93 31391.68 4 966.07
R211(2,892.71) 31063.91 3 824.20 31069.07 3 792.26
RC201(4,1406.91) 71578.70 51514.37 41909.64 51 399.59
RC202(3,1 367.09) 71398.10 51235.87 41 852.37 41 220.20
RC203(3,1 049.62) 51 124.11 41141.14 31643.98 4 979.75
RC204(3,798.41) 41182.13 3 949.24 31214.85 3 838.42
RC205(4,1297.19) 71394.70 61 340.04 41823.95 51255.73
RC206(3,1 146.32) 51484.42 51245.43 31573.86 41092.58
RC207(3,1 061.14) 51417.36 41 111.00 41 477.86 41 037.64

RC208(3,828.14) 5 819.87 3 865.40 31265.18 4 805.55

K1, m” FRCHWEI LW, Font
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TEI% S R PRI AR R 36 4 R BB, 1 5K
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Table 2 Calculation results of shared distribution of medicines for

Fengxian and Minhang Districts, Shanghai

Fe LK 8] fidiki  BEAOH AWk
OBRURME GOMAUKE  FURE BUAR/ IC

1 494. 54 30. 08 524.62 10 113.31
2 275.82 29.72 305.53 10 517.94
3 525.74 29.47 555.21 9 997.33
4 241.81 28.92 270.72 10 978.32
5 1384.13 28.94 1413.07 9 936. 03
6 267.58 29.22 296. 80 10 953. 25
7 1 208.37 29. 80 1238.17 9 975.57
8 1 134. 06 30. 83 1164.89 9 983.83
9 459. 54 29.25 488.79 10 219. 61
10 288.51 30. 67 319.18 10 220. 02

3.2.2 FBISECRIEE A

HR A 5 a2 e TL AR <R R 55 78 R R B A 245 ot P
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A RS B LD 12D T AN TR A X 24
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Fig. 2 Effect of the number of hospitals in the consortium on the

value of the objective function
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Fig. 3 Effect of road speed limits on the value of the objective

function
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