O—) 2 7 AREZR LEERBREM ) I —X VAT LIZEITS
MBSt EICE I 5 —B %

AURESES IROUIT? oo™

A Study on a Multi-period Vehicle Routing Problem for Reuse Systems
of Transport Packages considering Rolling System

Yoshiaki ISHIHARA, Zhuqi Xu and Yuanming Su

Abstract

This paper aims to propose a multi-period vehicle routing problem for reuse systems of transport packages considering
the rolling system.  With the operations of reuse and/or recycling systems, effective systems for reverse logistics which
disposed products are collected from customers are needed. In this paper, a multi-period vehicle routing problem for reuse
system of transport package is considered, which disposed products are transported by empty capacity of many vehicles
which move toward their destinations or return to their originations. In this paper, we formulate a multi-period vehicle
routing problem for a multi-objective mathematical programming problem, propose a heuristic method using some limited
information with respect to vehicle routines, and clarify the effectiveness of our proposed heuristics considering a rolling

system from some numerical examples.
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M74 C12 C1 13.9 3 M94 C10 G2 8.7 2
M75 G2 C17 13.9 4 M95 Gl C11 10. 1 2
M76 C17 G2 13.9 2 M96 C11 Gl 10. 1 3
M77 G2 G10 15. 6 1 M97 G2 C11 10. 1 1
M78 C10 02 15. 6 2 M98 C11 02 10. 1 4
M79 C3 C11 7 3 M99 C1 C12 12.5 2
M80 C11 3 7 2 M100 C12 C1 12.5 1
6 £&H b L7,
AT TIE, BEAMWAM ) 22— X 27 L D% (2) #MEpZ AV C MMl kGmz2 e —Y 7
ISt A2 s RTH ¢ a2E2, UToZ % FRICEVSIETAZ EOFMMEEZH LN
B &Iz Lz, L7,

(1) xR ) 22— 22 2T KMZBIT 5%
RIBLEFHE € 7L 2 % H YIRS & LT



SE 3k 7)) AEER, EARBE, KO@A T s Es o )
1) WMEIEANRAEROIEY o1 7 e, Z— ATV AT KI5 L HRIE S O R
2)  https://www. jepra. or. jp/ HARAEE PS5 CEE, Vol. 12, No.2, pp. 43—
3)  HTHRHE : TR Y 3 27 )L - BN, HFIT % 52 (2006)
Hrif4E (2001) 8)  HARRE LY R LAEE ), fE, pp.109-
4) H XA B AR YU 2 — X https://n- 112 (1994)
soreuse. co. jp 9) FICO, https://www.fico.com/en/products/fico-
5)  AIFRE, EABIE, AR O ) 21—z 2 xpress-optimization
F AT HEEEE O, BARE T%2%
=k, Vol.56, No.1, pp.54-63 (2005)
6) FIRER, VABIE “@GkfAfMai ) 2—2 27
DITHIT BDEOEFH B A~DFAEREO®BEA” , BARR
TR, Vol. 57, No.1, pp.59-67 (2006)
6 1 MoK ERas OB SRR L ORE &
BE: B &£ B K| BEE= BE: B X B K| BEBXE=E 2 B X B K| EBEE=
M1 1,2,10,13 9 M21 3,10, 14 2 M41 1,5,6 2
M2 17,13,2,1 3 M22 14,10, 8, 6 3 M42 8,6,5 4
M3 2,1,10,15 6 M23 3,6,8, 11 6 M43 3,5,6 7
M4 17,13,11,1 10 M24 7.4, 2 4 M44 8, 2 2
M5 1,10,12, 15 8 M25 3,2,10,15 3 M45 5,6,10, 11 6
M6 16, 15,11, 6 6 M26 17,15,11,2 8 M46 11,10,6,5 3
M7 2,4,9,13 4 M27 2,6 2 M47 3,6, 11 4
M8 1,13,6,2 3 M28 8,6 1 M43 10, 4,2 6
M9 5 6 3 M29 9,11 2 M49 3,4,10, 11 9
M10 51 3 M30 9,54 5 M50 12,11,10,5 6
M11 1,5,6 2 M31 7,10,12,15 7 M51 3,1,11,15 3
M12 8,6,5 2 M32 16, 15,5, 1 6 M52 17,13,2,1 9
M13 2,6 2 M33 4,510, 15 3 M53 3,2,10,13 9
M14 7,51 5 M34 13,11,10,2 3 M54 16,13,11,2 2
M15 5,6,10, 11 7 M35 3,6,9, 13 4 M55 9,10,11,15 6
M16 11,10,7,5 2 M36 16, 15,9, 6 2 M56 16,13, 6, 2 3
M17 3,4,6 6 M37 4,10,13 6 M57 9,10,11,15 9
M18 10, 5,2 4 M38 16, 15,11, 5 3 M58 16,15,11,5 9
M19 3,6,7, 11 8 M39 8,10,11,13 3 M59 5,6 2
M20 12,10,8,5 4 M40 18,15, 10 4 M60 51 2
=T BHERSA~O/LEE
[EREL e PP ET BMLEET
il SF1H) | 5E280 | 55387 | SF1HA | 55280 | SE3HA [ SE1HE | 288 [ SE3Hf
C1 16 0 6 0 0 0 0 0 0
c4 13 5 0 1 0 0 0 1 0
1 C6 16 5 2 0 0 0 0 0 0
c13 18 0 11 0 0 3 0 0 0
C15 24 0 9 0 0 0 0 0 0
2 C2 15 5 11 0 0 1 0 0 0
3 C5 14 8 3 2 0 0 0 1 0
4 c10 21 5 5 0 0 0 0 0 0
5 c11 20 4 8 10 6 0 0 5 3
6 C14 1 0 0 11 4 0 0 0 0
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