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Location-routing Problem with Simultaneous Pickup and Delivery Problem

HU Yifei, ZHANG Huizhen , CHEN Xi
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ABSTRACT: The work aims to propose an Open Location-Routing Problem with Simultaneous Pickup and Delivery
(LOLRPSPD) model under the low-carbon background to solve the common problems of outsourcing, frequent return and
exchange of goods in delivery companies and solve the problem through the Wild Horse Optimizer. Firstly, a new
decoding mode was designed so that the discrete problems could be solved by continuous algorithms. Then, the initial
solutions were generated through the Halton sequence to improve the nonlinear evolution probability factor TDR; The
simulated binary crossover was used. Polynomial mutation operators were added. Elite preservation, and setting of
consecutive failed reinitialization steps were completed. Finally, the effectiveness of the improved algorithm was verified
through the comparison results between Improved Wild Horse Optimizer (IWHO), Wild Horse Optimizer (WHO),
Simulated Annealing (SA), Particle Swarm Optimization (PSO), and genetic algorithm (GA). The experimental results
showed that IWHO in this paper had better optimization ability than normal WHO in terms of large and medium-sized
examples, and had a good advantage in the processing of small examples whiling ensuring accuracy. The proposed
LOLRPSD model is reasonable, and the Improved Wild Horse Optimizer has better searching ability for LRP problems.
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Fig.2 Alternative vehicle gene selection facility point process
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Fig.3 Demand point gene decoding logic diagram
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%5 Bow HE WA A
1 coord20-5-1 5 20 1 000 70
2 coord20-5-1b 5 20 1 000 70
3 coord50-5-1 5 50 1 000 70
4 coord50-5-1b 5 50 1 000 150
5 coord100-5-1b 5 100 1 000 150
6 coord100-10-1 10 100 1 000 150
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Tab.2 Influence of population size on the solution

e SR IBATHT /s
20-5 50-5 20-5 50-5
20 47 739 111 102 24.0 44.6
40 47201 106 064 23.0 44.6
60 42 538 104 550 233 45.5
80 48 683 94 758 23.7 44.2

100 45 906 98 291 23.5 43
120 51246 106 436 23.7 45.5

*3 MOHEXEHRIN

Tab.3 Influence of the number of stallions on the solution

S Bl IBFTH (A /s
20-5 50-5 20-5 50-5

6 50855 111179 8.2 15.1

12 46 569 91 485 23.8 44.0

18 52230 102329 49.7 97.6
24 43328 100107 84.0 169.4
30 45 255 91085 1284  256.6
36 42 588 94 683 185.2 362.9
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Tab.4 Influence of iteration times on the solution

B BATHF[E] /s
AR/
20-5 50-5 20-5 50-5
20 50 408 93972 24.1 45.2
30 52 964 103 151 24.1 46.0
40 46 771 92 780 23.7 44.4
50 48 223 109 026 23.6 46.8
60 47 492 112 106 23.7 44.0
70 49 079 112 106 23.1 44.8
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3.2 EHEXMEESH

N T KES TIWHO BEPERE, #HXTLLLE 6 NE
B e KA, SRR A (WHO ). R FREL
{5 (Particle Swarm Optimization, PSO ), IR k
B4k (Simulated Annealing, SA ). j#f£%.7%: ( Genetic
Algorithm, GA ) #4757 XFH . SEE XA BIR % 20
W, sk AR ST T E], SRAGZE RN 5 PR,

SCHGAE R, B XA (4S5 1~2), KA (4
5 3~6) B, SO TR e B AR AR AR T A
DRFHAREMRA . N8R kE, BT
LOLRPSPD [l (152 Pk, 5t i BF 1 53 3 A S v ik
PR T 2ok FL A R il sk, MELLIRTS e LA R o
IWHO 7£ 2 A RVE ] U T 2 M s Ui, Ui
P I A S Mk AR A 3R D - 3% 22 2R L 22 YR BT W)
WAL TR ES T 1 B 45 R . s trfae ok
F, IWHO %X} B 5 -k i fig ok A5 O M e AL A
HE B Z . I a0 5 53k AN e 78 h RUE )58 2
RIUGA) L 25 JEARME S i, e b BB L, D
kA 20 WEB TR O A i, H 4558 T Yk
ZTE 15%Lh b X e AMERR i, dot s s
Halton J¥ 3 9] s Ak L G 22 Uk 2% =B 00 46 Ak 7™
AT RIFHR . NisBHERE, B IWHO HIR
AR A 29 0 5 WHO Y 3 %, {845 &8 i@
SR AT, T WHO 7EALFE LOLRPSPD ) |
SR RS, RXMEGE AR ], XS T 2 4l
AV, X B AERUE B TR R AR T E T A1E
IERYREL o TR R FLASUE B SCH B 8 — kil 58
BT SBX. WAL FH T (PMO) FAFIIRE R
W& A IR B ks T R L WHO & JRf & ee ), il
#3 IWHO A LAjdE )i LRP,

5HAzh 3 A2 MBI, BRI GA Ak
M PSO #RBEE AR fit LOLRPSPD [A] %, X 7] fig
SN AR B 1 4 R 8 R AE ) ik, ELUSCSIOH i 4%
1, BHHR K5 SA 5T 5575 WHO —F,
BARIRERAE RAE S, (Ha 8 REE s . s
R, RKE SR LRP 2, &FX) 20 7
SRR AV, el B 5505 TWHO X e PSO i
GA TERF[H]_E HA PR X 50 ANFF R A KRS
B, TIWHO A A— VKR A5 B e i, H R it st 1) 55
T GA. #XF 100 PR S p9 KA F], IWHO 2t
FLREA R R A, MELGK i GA g8, E
PSO.,

B A5 FHEWRT, SR A% LOLRPSPD [ i i 7 2
BT, e R BRI SRk
WHO A AW R REe )1, BRG AR
FE 2R RGE 55 BT, ANE AR i LOLRPSPD
IR, SCrP P A ot B S ARL TWHO FEAR B U
BB RS, VRN T H L, b/ LRP [A]
HA—E R

3.3 IWHO B 4iTh

R T B8 IE TWHO 73R fi# LRP b A4 301k,
X IWHO K T 6 4R CLRP $d % i 5
B, ¥ HOR 45 RS GRASP!Y | MAPW!Y Fi
2phase-HGTS! 3R fift 45 S A7 % L 4r#r o Hopr, Best
SR B A B A% . GRASP . MAPW #lI 2phase-HGTS
H CmYE, Efr¥EEE W CHk[15-17]. TWHO H
Matlab 4’5 .

H 2 6 AT, IWHO W] LLHRASRT 5 4~ U3 1] 1Y)
Fee i, UEB SO R A R B A TWHO AL
FLRP EAI{5,

&5 b5MEEKE LOLRPSPD EHIxftt
Tab.5 Comparison of five algorithms for solving LOLRPSPD examples

IWHO WHO PSO SA GA
gL SR e P e e e
’ BRE g SRR Bl B R
1 20-5-1 40 788 23 47 145 40 40 788 28 43 125 24 40 788 27
2 20-5-1b 31 149 23 37675 40 31 149 23 33670 24 31 149 27
3 50-5-1 89 321 65 138 421 120 90 268 78 117 837 58 88 867 60
4 50-5-1b 65 837 66 80 900 120 68 598 70 72 534 53 65 837 55
5 100-5-1b 160 875 162 209 288 153 189 224 274 253123 233 154 385 262
6 100-10-1 184 088 281 245513 318 198 233 374 284 124 344 175923 351
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Tab.6 Solution results of standard examples
GRASP MAPW 2phase-HGTS IWHO
XY Best
AU mrE)s EAUE WS EAUME mEElSs R 1] /s
Gaskell67-21x5 424.9 429.6 0.2 4249 0.3 4249 6 424.9 17.5
Gaskell67-22x5 585.1 585.1 0.2 611.8 0.3 585.1 9 585.1 18.4
Gaskell67-29x5 512.1 515.1 0.4 512.1 0.8 512.1 11 512.1 26.8
Gaskell67-32x5 562.2 571.9 0.6 571.9 0.8 562.2 40 562.2 34.7
Gaskell67-32x5-2 504.3 504.3 0.5 534.7 1.0 504.3 22 504.3 26.2
Gaskell67-36x5 460.4 460.4 0.8 485.4 1.4 460.4 39 479.5 48.1
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R B SR N 22 U R WU AR EB I AR fb 55 L A iR
T FIRTA NN LRP EAE IR LR R EE A AN 24
4 JRy 1 R A8 1 55 RN 25 ) W N\ Ry B A S [l AL 61 4y
Mred L m, SRRt IWHO 3k x T
LCLRPSPD [n] @ HA R 4T fb ke
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