MsUszgnMIgnuimnssugaamns Ussdnl wa. 2561
MAIPTIAINTTUYAAIMNT AIAINTIUAERS UV TIVendeguasvendl
23-26 nINAL 2561 QUaTI¥ENHl

U a b4

WANUSNTSUFMSUNTISAU U AdUNI AU lussuUNTd9AaIauan

9 v

% v = ) v o\
Ba1gsuAIUan 1AgTaISULEUNIUULUA

Genetic Algorithm for Vehicle Routing Problem in Two-Depot Multi-Retailer
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Abstract

The research studies a genetic algorithm for solving the two-depot multi-retailer vehicle routing problem
to minimize the annual total cost, composed of holding cost, transportation cost, and fixed cost due to
vehicle occupancy. The proposed genetic algorithm can develop both close loop vehicle routing and
open loop vehicle routing. Unlike the close loop vehicle routing which requires each vehicle to return to
its original depot, the open loop vehicle routing allows each vehicle to end its route at another depot.
The reorder interval can also be obtained from the chromosome representation. In order to evaluate the
efficiency of proposed genetic algorithm, the experiment has been conducted on 270 problems at three

difference levels of number of retailers and the vehicle occupancy cost. The solution obtained from the
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genetic algorithm is compared with solution yielded from the Greedy heuristic. The results shows that, for

all 270 experimental problems, the proposed genetic algorithm can provide better solution with the

average deviation percentage of 10.33, approximately. Moreover, it has been found that when a number

of retailers and the fixed cost due to vehicle occupancy are increased, the open loop vehicle routing

tends to yield better solution than the closed loop vehicle routing.

Keywords: Genetic Algorithm, Vehicle Routing Problem, Open Vehicle Routing
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Objective value

No Size Chromosome GA's solution type
Heuristic Genetic Algorithm
1 5R 0.000001832 0.000001883 351024 O
2 5R 0.000001801 0.000002146 135024 O
3 5R 0.000001721 0.000001729 025143 C
a4 8R 0.000001340 0.000001432 783204561 o]
5 8R 0.000001296 0.000001545 821530674 o]
6 8R 0.000001189 0.000001313 261703548 o]
7 8R 0.000001222 0.000001343 127506843 (6]
8 8R 0.000001143 0.000001210 812706453 C
9 12R 0.000000673 0.000000707 1710201165893124 C
10 12R 0.000000864 0.000000953 9121060527114831 o]
11 12R 0.000000747 0.000000766 9811412306110275 o]
12 12R 0.000000817 0.000000959 5246111037128109 o]
13 12R 0.000000801 0.000000823 9273101101851246 (0]

Heuristic solution:
12 108 311276 495510
VRP type C, obj_walue 0.0000004432

T*: 0.01520, T_Depoth: 0.10309, T DepotB: 0.013520

GA finished
264105 9 08 11 31127
VRF type O, ocbj_walues 0.0000005527

T*: 0.02645, T Depoti: 0.02654, T DepotB: 0.02645

JUT 3 AmeuannTslaiugnssuiuiseitainvestdyideniv

35.00%
30.00%
25.00%

20.00% m12R

15.00% —er
10.00% m5R

5.00%

0.00% —
C o C o} C 0
100000 200000 400000
JUN 4 dndrudunafusagluuuilalloYadenvinnsiinun

Waguuwlas

6. asuNamMsAuMuIsuazdaiauauuz
nuITgaduihlnaueit@aiugnssudmiunig
wAdamdaidumanusalusyuuniassndsdun uag
i v a £ (3 ad a U
Fuidanvang sy lneingusvasAveisidaiugnssy
ARATINAUNNIAALTD wAEAMUATOUTBEELIAINITINGS
duArminzay WeandunuTINTel Feusenaunly

AUNUNTIAUAUAIAIART AUYUNITVUEIEUAT Auyu

N1989P0AUAT UaAUNUAITIIINAITTDVUAIAUAN

Qe

a o

a1 FWaugnssulunuideladalenaliindineu

=

v a

< a A oA k% 1
Wutduniafusagvuuuile Aesovudedudnly

=b

wudeanduludinddudniu amnsaduanidunied

o

9 v o=

NAGIAUANTLILA HavINNISNAaRLNaTAUSEENS AN

(©)))

YBLIBBINUINTTUNUI I TR UFNITUAINT0AT

q

I ada a a

AMaUNIAMAINAINBUANI1IEESaRN Tnelady
wansrsadsvesnunmdAmeuluiesay 10.33 uax
AmeuiildanIBidaiugnssuldnvausdudumadiuse

wuulaundy Wedrwiuiwamuanuaziunuasiain

1509




v
=

nsilsadaduilageuy
dumafusogluuuiauenanaziduguuuud
anunsnandunusnseYlaauda Ssaruisaiia
assaUselerivesnisldsavuddudlaonsiy og1alsh
AR Feiugnssy Milunaainnsidended laisesdy
Yaymiifitesiindusyesne wazsseziailunisauds
Feorafuuuimidlunisidelusuian Weusuls

gennasanudymlunnuluaswely

AnfnssuusznA
mu%ﬁaaﬁ’uﬁi@f%umiaﬁuawuﬁ]’m
ANEIAINTSUANANS @1UIN1SIANITIAINTTY
UINYIALNWATANERS INYNIAUILVU
YONTIVVBUNTEANDITE IqW3 qiiving 9191367
U3nwaudse Alfausnew duuzii wasnsiamiy

au Moy g ¢
Qquaf\]ﬂmmlﬁﬁﬁ]aﬂuﬂim

LONA1581989

[1] Walter Stein, Multi-depot distribution planning
at Nabuurs, European Supply Chain Forum,
2011

[2] Sharma, N. and M., A Literature Survey on Multi
Depot Vehicle Routing Problem, International
Journal for Scientific Research & Development 3
(4): 1752-1757, 2015

[3] Olivera, F. B., R. Enayatifar, H. J. Sadaei, F. G.
Guimaraes and J.Y. Potvin, A cooperative
coevolutionary algorithm for the Multi-Depot
Vehicle Routing Problem, Expert Systems with
Applications 43: 117-130, 2016

[4] Salhi, S. and M. Sari, A multi-level composite
heuristic for the multi-depot vehicle fleet mix
problem, European Journal of Operational

Research 103: 95-112, 1997

MsUszgnMIgnuimnssugaamns Ussdnl wa. 2561
MAIPTIAINTTUYAAIMNT AIAINTIUAERS UV TIVendeguasvendl
23-26 nINAL 2561 QUaTI¥ENHl

[5] Bae, S. T.,, H. S. Hwang, G. S. Cho and M. J.
Goan, Integrated GA-VRP solver for multi-depot
system, Computers & Industrial Engineering 53:
233-240, 2007

[6] MirHassani, S. A. and N. Abolghasemi, A particle
swarm optimization algorithm for open vehicle
routing

problem,

Applications 38: 11547-11551, 2011

Expert  Systems  with

[7] Haupt, R. L. and S. E. Haupt, Practical Genetic
Algorithms, John Wiley & Sons, Inc., 605 Third
Avenue, New York, 1998

1510



