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BIE A proposed approach is specialized for large scale vehicle routing problems(VRPs) and based on area
segmentation and gradual area integration mechanisms so as to avoid combinatorial explosion. The purpose
of the proposed approach is to deconstruct large scale problem into small size sub-problems and gradually
restore these to original state. Firstly, an original large scale problem is divided into some small sub-areas
and optimal solutions in each sub-area are derived. When a best incumbent solution remains unchanged for
a certain period, sub-areas are gradually integrated and new optimal solutions in a new integrated sub-area
are newly searched through use of the obtained solutions in previous sub area. This gradual integration
and optimization are iterated until every sub-area are integrated into the one (the original problem), and
the optimal solution of original problem can be obtained at this time. The proposed approach aims to
deconstruct large scale problem into small size sub-problems and perform more efficient search. Through
some typical test problems, it was demonstrated that our approach could derive better results more effectively

than conventional approach.
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2 Vehicle Routing Problems

Vehicle Routing Problems (VRPs) I& Bin Packing
Problem (BPP) 2R SNZEI D HTIZRET HR
7E & Traveling Salesman Problem (TSP) (Zf&kIh
5P BT BRE L NS FL D 2 FEHORE 2 NG
5 MAGDOERE(LEETSH 5.

AL TIE, BB HEMAMBERNOAZEZET S
TEEH RIS Z VRPs (Capacitated VRPs, CVRPs)
IZBWTHEED TR (Depot) % fiV % Multiple Depot
VRPs (MDVRPs) ® &34 & U7, BIF, CVRPs 8
X O"MDVRPs IZDWTHEEHT 5.

2.1 Capacitated Vehicle Routing Problems

VRPs 1213 % OH OFEEEIZIE U TR % 7IRETED
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2.2 Multi-Depot Vehicle Routing Problems
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Fig. 1: Flowchart of the proposed approach.
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AL TH D, 2/NEIERTEZ BEREZ TN D e €
W (Gs) A TVWREBAIHKAZTo DL L.
AEEEFEIE, BERNREELAT VI XLZ0H
DTIERL ZOPHHAICET 2IRETH O, HAAD
BEAL TN TV XLIERIZEEE LRV, 72720, AR

End

- 1045 -



ZECIRRERM 22BN & U TE B ORI AICEED
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Step 0: #J#H/NF A — X DFFE
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Step 1: RIED 73 #E| (4 REAL)
Bk 3 B/NHFBAL A 1 = X % FWTCTRIED P {E
D/NBIERTE & 72 5 X 5120813 5 (EhsrREAL).
I CHAEDMEME R T NI A X pEp=P &
T 5.

Step 2: BRREFEF DY
BANFRERTEIZ B W T N MR 2 #I{E 3 5 L.
7z, FHEREERTNNTA Rt 2L =0, BED
M5 E R T NNT AR g, & g, =0T 5.
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Frairs. T TR/NBIREZ BRREI, g, 1
BUE D FH R R 2 2 (RS 5.

Step 4: & 7T¥IE
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Step 4: f87€ U 7280888 G RIEE) 1TEEL TV
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S EX - [ REAEI 2 A D fEE e LTS Z & TER
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H(Ri(i=1,....,P) Il Ded5. D
LA, BWOMEIZBEWTES H A X< IFROF %
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ZFDRD, ZBEWOBEEIIEWTHRS H A X< IT B
OREMEZTIRONZHIAZTE TR, KIBIZHE
REMMPREE L 5.

3.3 HoBBEDKE

MHoRER L 2FEG L, BN TOMBEIZET A
HZALIZDWTEHBHT 5.

H LU, ZOREBENRITINXEHOMEDCHZ Z D
FERLADELMUNPERTEZENTET, o
ERFEHISIZ £ /203D X DN — N ERERTHZ &N T
ERV. F, 2TOMHEE —EBIEGT 2L, Man
BIZB I AMEEEDOZNRKELS RED, ThE
TOYWRTHESNZERP BT USRI ZITRED
NEWATEEMEN D 5. I TAFETIE, —HOEL
M L D& % B IRV RL T W 2 & T, 7t
OMEIED 57 e —F 2 AL,

RKAHZZXLIZBITBEERERAL VML, HEDX
A IVITEHRERDIESTILDEINTH 5. AFE
TiE, 208 % BERE MR DR E M (Gs)
EHBAEBRBEEEDZRAIVIEL, NRELDLEE
EHEIE, SO EIDIEE 2 IS TERLZ. D
0, BRBICDE EFT o FEED S IEFIZAES 21TV,
B pEITHEE L2 EEE LR RBRICRET 5.

DUTFIZHEEA =X LDOFIEERT.

Step 1: &b IETHEZ T\, BIEDOFEAMRIEL g, A
G DA L2705 FTHRZITD. ZOSMENI X
N7=%E, Step 2 .

Step 2: Bf&IZ 0 E] U 7258 H & IEF IR DR S Z 17
. FOE, HATORMEIROHERIERZHEEHRD
BRRVIHEARIZERE L, Gg = Gg*x2 & LT Stepl
NRED.

FHOFEZBOERT I LIZED, EARTROTER
%5 E kX220 5 BEREI I 50 o R BEEREE T O fol b~
ERITT AL AREE R S,

3.4 MAWKERAF—LiK

M5 E A F— L7EIE 1985 412 Haimovitch-
Rinnooy Kan 52 & > TIREI NI EED 1 F
EThHD. ZDJHiEIE, Gillet-Miller 12 &> THREI N
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Fig. 2: Concept figures of circular partitioning scheme

Table 1: Problem Instances.
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Problem [ p08 | pr06 | X-n1001-k43-D2
Number of customers || 249 | 288 1000
Number of depots 2 4 2

7o e & H B P ERR 72 1T & o THElE B I 9 E
T B5AA =7k (sweep method) IZFD W72 /5L T,
ABEFEIZE L TWE e Wb TWwa.
ZDREFEOFMEZ NEIoRT 61T, TOM
&M% Fig. 2 1IZR7.
Step 1: fHIK & FMH DB IZ 2 (Fig. 2 D a).
Step 2: Stepl THH# SN /-HE% 1 )V — b OFEEZE
ZIRNE DU, MDA SIEIZERIC & > ToriEl (Fig.
2 D b).
Step 3: b NMDF - =%, 1V — FDOBEFEE%
BZEWE D1, BEEHADOHIT X > THHE (Fig.

2D c).
Step 4: /3#EI U 72K Z & 12V — b 2 PGE (Fig. 2 D d).
4 BUERER

T T, REFIEOAMMEOBGE T B HEE
EaA RS BARIIZIE, Cordeau 5 DEE L 7= 2 FEED
FANEED (p08,pr06) & FEm L 7z MIE®D X-n1001-
k43-D2 i L, REFELBLMELE TRV
H (PEkFIE) Lo E T 572, (U 72 MR
ERIZELDZEHE D% Table. 1 IZRT.

AREERTIZT A NI U CTHRETIE & 5o M
fbxzfibnwhik (ERFE) 22z h 10 K17
AU, tigEir->72. R, 3 DORMBEDN p08 & X-
n1001-k43-D2 ® 2 D DHUYEREFRIZ DWW TR AR S,

4.1 ERER

BT A MIBEIZB T 2 REFELERFIED Fyis HE
B % Fig. 355 Fig. 4 1ZR7. AHERBMIX T
DEFHMEEIZ B 2 RND Fig [HEOHERZRLTH
D, 10 AfTITB I B EEEBRH N EIN TV,

BRI R o N ESOHWEREM Lizs 1) 5
DA% Fig. 5256 Fig. 6 127, 2o OfERIE, 10
ARATHIZBNT Fyigy (ST 2 IRBAED A% & 238
TOGEDRHTH 5.

Table 2: Used Parameters.
Parameter H p08 \ pr06 \ X-n1001-k43-D2

N 50
A 250

P 4 1 8 ] 4
Gs 500 1000

E 100000 | 160000

4500
0 10000 20000 30000 40000 50000 60000 70000 80000 90000 100000
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Fig. 3: Transitions of Fyis at p08
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Fig. 4: Transitions of Fyist at X-n1001-k43-D2

HARED DI p08 T, RETFIELHEKLTIE
TIEKREREPE U R VAREOERIEONN,
AR TN %\ X-n1001-k43-D2 TIHIRETHEDOEES
PENLMEERTE 2, £/, BEREBIIBWTE
EFEIERTELIVENTE Y, EREOMIZFIERD
FWHEREEFHLTWAEZ RS,

DR S, MEMEB O ENT X B ERMEDME
EEAEIEIC XD AU B o b DR % BB
AT O KIBIZENT A= ALE, Ko hAx<
WO N KBBREII BN THRAZE O EZ ONS.

EEDI— MK T 224

ZZT, p08 & HWTHERIZL DS NIZERD
= MZEIL DI OWTERSL, BEFEOHE

4200 : ‘ ‘
©
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Fig. 5: The distribution map of the obtained solutions
at p08
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Fig. 6: The distribution map of the obtained solutions
at X-n1001-k43-D2

Fig. 7: Actual route of the proposed method’s solution
at the end of 1st generation at p08

ERGES 5720, MROREMLREFIRIILIVE
N ROl Z ML TIREFRICL I/ SN
fEREDE 2 ICRGEES 5 Z & 2 HINE 3 5.

5
fige

MEZ AL TWET A P DIz nWTARIATY
BINETIZHERINRIND Fie ZHRiDIL— 1 (8L

Fig. 8: Actual route of the conventional method’s so-
lution at the end of 1st generation at p08

Fig. 9: Actual route of the final solution obtained by
the proposed method

Fig. 10: The optimal route relevant to Fyist

B, FodL— b EFESR) % Fig. 1012, BEFIERICE
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Fig. 91Z/RT. ¥, L — b THD Fig. 10128
173 Faigr 74420 THBDIZH LT, REFEOHE
(Fig. 9) 134564 TH 3. 7=, WHIZB T Bk —
MEfE L — b, KB X OH XL — b AR I
RoTWAESZRERL TWD.

WiH & T 5 &, L— MRS D DRI 725E
WD DI ENDND. fRILV— MIREINDE LHIT5%
BIZAARPEETEIL— DS —T, HKL—1b
2T % L REFIEHDHEO A M EA L OB R A
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Bahd., £/, GLV—PMNIEHTS EmEL— MY
28, SHOLENL—TORRE L >TWEDIZHLT
BEFHEIIEMR 1EOL—-THRERSTED, 2
ZTHMAMEIZ X 2HENBENT WS Z & 2%
Wb Z s, ZhiE, REFEOYIADIL— N
K (Fig. 7) L H#&EDOL— MBI (Fig. 9) (235@ L
THESD LS IZEMAERD 1 B — M HRLEAS
NBEZENSEHEHASNTHD, RETFILETIEEREMAIZ
BWTHIOBEIC & B HEPERF-oTWE T
EDDDS.
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HELE S TWE I 2HERTHI N TE

5 F&H

TR, KB VRPs 1260 U CRIgESEI D 7
AR AL (oML B & O R o B B R
BANZALE NS 2 DODFRMEET 58 /- et
OPHAZIREL -, RREFIEORHEIL, MEFERD
SENT X BEERMEOM & G Rt DR E By
AL DBNEI A Z L2 IERILITLY
KIS T 5 @R BRE2FEH L TWE AT
H5. Cordeau b DHE L 7= 2 D T A MUE & /E
AU 7= D X-n1001-k43-D2 12 x4 2 EEFEE L 0
RETFHEIIMEOHRBN K E 251 LEN-fEHE
HTEBZ LR TE .

SHOREL UTIE, REFIEOM L Bl O
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