Management Science and Engineering ‘& Hl % 5 T8, 2023, 12(4), 508-517 Hans iXiih
Published Online July 2023 in Hans. https://www.hanspub.org/journal/mse
https://doi.org/10.12677/mse.2023.124061

ETHiR o Ray iR R % B fRi it e) 3

R

1@*’%’1’ % 7%27 ﬁi ,;%.3, ﬁikgl*

YRR H TR, L
2 g IARRE SRS, i
SRR R R, i

Weks H . 20234F6 120 FHBER: 20234F7H3H; KA HM: 20234F7H24H

=

H TR o KBS, B R G I MY B R B R £ R B TR, EEBEE RN
M, CAMGSEESE T P4 B RS SNSRI X H AR A e AR R . RN R A R
HIRIRT, HEfEWERiESEERR, HRERRAGHHEONPIERR. NT KRB, R
T EpsilonZ13Ri%, HBTHT ZMARMER RSB S, 055 R0 %A R FE I 7] A A8 2EOR R
Heuh % H ARk .

XA

By, hEguiveht, £ BARMUL, EpsilonZiHiE

Multi-Objective Location Problem of Waste
Transfer Stations Based on Waste
Classification

Xueting Wang}, Jia Li?, Jie Cheng3, Yongji Jial”

'Glorious Sun School of Business and Management, Donghua University, Shanghai
2Shanghail\/lodernCirc1.|IationSchooI,Shanghai
*Development Liaison Office, Donghua University, Shanghai

Received: Jun. 12", 2023; accepted: Jul. 3", 2023; published: Jul. 24", 2023

SEAERE

NES|I M BT, 5, B, SUKE. TR RIS R R 2 B ARIELE FERT D). EERE S TR, 2023,
12(4): 508-517. DOI: 10.12677/mse.2023.124061


https://www.hanspub.org/journal/mse
https://doi.org/10.12677/mse.2023.124061
https://doi.org/10.12677/mse.2023.124061
https://www.hanspub.org/

Abstract

Based on the waste classification and recycling network, the location of waste transfer stations not
only needs to meet the needs of all waste collection and transportation, but also takes into account
the negative environmental impact it generates. Therefore, a dual objective set coverage location
model is established to minimize the total network cost and the negative environmental effects. The
model determines the locations for constructing facilities among the candidate points, while meeting
all requirements, and establishes the corresponding allocation relationship between demand points
and facilities. To formulate this model, the £-Constraint method is proposed, and three test cases of
different scales are designed. The test results demonstrate the algorithm’s ability to effectively solve
the multi-objective facility location problem for waste transfer stations within a short time.
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Figure 1. Municipal solid waste classification and recycling network
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Figure 3. Solution results of the example

E 3. BHIKMER
5.3. iUt AFRIHT

LIRS B 6 J9fl, A RITAREE TR RO — AR SCRC AR, HLak bk 45 R K% Bions N2 (4 H s ek £
W% 3 . WHATLAE Y, higul i@ ieioe SRl B b el m B A 0, A 12 Mk i ik ik
B 5 ARIAT 2 B A b G IE /R, HAR STl 7 50 12 I BB ICR R B . R
FLAih b, XHZ SR rh R RO R b I b s AN S A B T = 2R T A SR AT TR AR, A
4 FioRe —RORUL, BEIRACTE] IR B E ARSI, A B R AR NS S R A AT . e S A Y
KA, FTUASRAT LR rh Ll N B EAAR S5 R &, WAl 5 P, I Wi s a0 e S A B3l rh
o BRERNIRACE )RR et 2 1R ISR A, A9 BBl Ty S S A R TSI AL ) I h  el  E

DOI: 10.12677/mse.2023.124061

515 RS T


https://doi.org/10.12677/mse.2023.124061

Table 3. Location plan

3 EUAR
Wi R A5 F. (J171) F2
6 9, 25, 26, 31, 43, 45, 51, 58, 64, 66, 71, 78, 79, 81, 82, 83, 85, 86
8 11, 12, 15, 16, 32, 37, 38, 39, 40, 41, 47, 52, 59, 67, 84, 89, 90
9 8, 10, 18, 21, 27, 42, 49, 50, 53, 56, 57, 62, 65, 68, 70, 72, 73, 76, 77 4672.76 1,216,300
10 5, 6, 13, 17, 19, 22, 23, 24, 29, 30, 34, 36, 44, 63, 75, 87
11 1, 2, 3, 4, 7, 14, 20, 28, 33, 35, 46, 48, 54, 55, 60, 61, 69, 74, 80, 88
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Figure 4. Node distribution diagram of garbage classification
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Figure 5. Facility node distribution map after site location decision

B 5. EUbRRERIRIET R 5 15 E

DOI: 10.12677/mse.2023.124061

5

16 RS TR


https://doi.org/10.12677/mse.2023.124061

6. 4518

FEREF I FCN AT A o SR I8 RS B SR, ARS8 T A A BRI 3l
3 87 S5 AN A2 1L A AR A2 7 SR (AR T B 3 e s (R bk R, ST T 2 b P B i e B A
B Ut A AR — BB e A A S A AE A R R 28 A A B AR F Bn iz — N AR el B3R5 1
RN e R, BErh Epsilon SR EIZN H ARG AL . TSI REIA S, B =M 6
AR GEGIEAT 07 H LY . LIRSS SRR, Epsilon REW A 245 20 H ARLAL i B IH RITATI . ABFT
AT AR ORI 1T BEAT B 3 p e R Bk AR fHt ok SR S Hr

EE&WH
Hh S IR AR L T 98 4 B B0 H (2232018H-07); R A% N SCHEBHRURT 72 55 KT H (20222003) .
SE

[1] HERAREMEEES . FESITHESM] dbat HE SR, 2021

[2] Yapicioglu, H., Smith, A.E. and Dozier, G. (2007) Solving the Semi-Desirable Facility Location Problem Using
Bi-Objective Particle Swarm. European Journal of Operational Research, 177, 733-749.
https://doi.org/10.1016/j.ejor.2005.11.020

[3] Darmian, S.M., Moazzeni, S. and Hvattum, L.M. (2020) Multi-Objective Sustainable Location-Districting for the Col-
lection of Municipal Solid Waste: Two Case Studies. Computers & Industrial Engineering, 150, Article ID: 106965.
https://doi.org/10.1016/].cie.2020.106965

[4] Il BBz, AT, HMW, FEESE. BT BOMIZ I 2 v I A T A 22 N T by SR SRR i bk v 1 8 FH D).
PEALITE R 22 4R (B SRR IR), 2022, 58(4): 113-119.

[5] Habibi, F., Asadi, E., Sadjadi, S.J. and Barzinpour, F. (2017) A Multi-Objective Robust Optimization Model for
Site-Selection and Capacity Allocation of Municipal Solid Waste Facilities: A Case Study in Tehran. Journal of
Cleaner Production, 166, 816-834. https://doi.org/10.1016/j.jclepro.2017.08.063

[6] #hERME, WEEE, M, XEE. GIS MG Bk bk hb Ak []. 2R, 2021, 46(4): 142-149, 185.

[7] Chen, Y., Dai, F. and Cao, M. (2021) An Optimized MSW Transfer Station Location System Based on Internet of
Things. International Journal of System Assurance Engineering and Management, 12, 675-688.
https://doi.org/10.1007/s13198-021-01062-6

[8] Hobke, M.C. and Yalcinkaya, S. (2021) Municipal Solid Waste Transfer Station Planning through Vehicle Routing
Problem-Based Scenario Analysis. Waste Management & Research, 39, 185-196.
https://doi.org/10.1177/0734242X20966643

[9] Dai, F. and Chen, Y. (2022) Integrated Dynamic Municipal Solid Waste Transfer Station Location Decision Study
Based on the Dynamic MSW Generation. Environment, Development and Sustainability, 25, 6033-6047.
https://doi.org/10.1007/s10668-022-02292-9

[10] SRBRHEL. 25 RN e M AN A 9 2B VG I (ISR e A B 5 AR A0 [D]: [Bil 2247 18 3C). JEBH: ZRdbka, 2012.
[11] A, Rt 3 43 28 iad 00 3 T3 365 1 42097 B AL st 3k Tk —— B 4% e JEAHF 7T [D]: [l 2408 3], e P 7
BHEK 2, 2021
[12] Z=E B E T RAISOE SR (30 T A v by 3 RIS R 48 AR 7R [D]: [ 24008 30). il ik, 2022,
[13]  RERER, AMRATEE. PREEATBORIE SRR T R P sk 1) STIE AT (3], 3T RERY, 2013(8): 72-77.
[14] iﬁ%’oiﬁ@j’ M AT, 25 R RIS ——FME 2 R A TR AR A i i 3 P i R ME R T [0]. BB S EE, 2020,
[15] Eigae, TRl 2 B AN I T I S e 22 H IR IR K B[] R AR SR, 2013, 27(1): 135-141.
[16] Dby, skor, ZR5E, 55, Wk, 5 R GuUs b 3 R0 ws 2k il —— % A 2 5 B (3], THEPLRE A,
2023, 43(1): 289-298

[17] Erkut, E. and Neuman, S. (1992) A Multiobjective Model for Locating Undesirable Facilities. Annals of Operations
Research, 40, 209-227. https://doi.org/10.1007/BF02060478

[18] [, A%, {LASAS, PR FEAPALERVEIENE )8 & 22 B AREALEIARAR]. RS LAEEE 551, 2007(11): 72-78, 147.

DOI: 10.12677/mse.2023.124061 517 RS T


https://doi.org/10.12677/mse.2023.124061
https://doi.org/10.1016/j.ejor.2005.11.020
https://doi.org/10.1016/j.cie.2020.106965
https://doi.org/10.1016/j.jclepro.2017.08.063
https://doi.org/10.1007/s13198-021-01062-6
https://doi.org/10.1177/0734242X20966643
https://doi.org/10.1007/s10668-022-02292-9
https://doi.org/10.1007/BF02060478

	基于垃圾分类的垃圾中转站多目标选址问题研究
	摘  要
	关键词
	Multi-Objective Location Problem of Waste Transfer Stations Based on Waste Classification
	Abstract
	Keywords
	1. 引言
	2. 文献综述
	3. 问题描述与数学模型
	3.1. 问题描述
	3.2. 目标函数
	3.3. 数学模型

	4. Epsilon约束法
	5. 仿真测试
	5.1. 算例设计与参数设置
	5.2. 实验结果分析
	5.3. 选址方案分析

	6. 结语
	基金项目
	参考文献

