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A Modified Ant Colony Algorithm for the Split-Delivery Vehicle Routing Problem with Time Windows
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Abstract

Presenting the competition in the business field to participate in many ways to reduce the cost of business by reducing
the cost dramatically. This research study The Split- Delivery Vehicle Routing Problem with Time Windows (SDVRPTW) by
modified Ant Colony Optimization (ACO) for product delivery routing by testing with 10 customer sample problems versus search
Exact method results. The results of the experiment show that ACO can solve SDVRPTW routing in time windows and not

exceeding the capacity of the car.
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1RTimMsszgnd 1935823 aAnd (Heuristic) W30351uA1873
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A o A 2 A Yo A A
NUMU e aNUayuMaaeniy q vselaiunseie
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ada a a A a a a a o
14358725 a@nd (Heuristic) W30351uA1825dAnd (Meta
Heuristic) 1% Branch and price and cut (9) Tabu search (3)
1 <
1ag Two phase algorithm (5) Wmmwmsmﬁﬂﬂujwﬂﬁ'ﬁa
wagfilszaninmwedunsamamaouiianzanla
Ea
NuITeilTsvetaue 1935015011905 UA (Ant colony
. &g & v
optimization: ACO) i uaiunilalumsuniymimuumen
a a A x o J
§95aAnd (Meta-Heuristics) %9 ACO lagminnilszgna e
v
A5asnTAg Dorigo et al. (1996) Tumsudayninis@aunig
YDIWUNITUUIY (Traveling salesman problem: TSP) a1 g
Srisuwandee and Pitakaso (10) lasanae lunsudilaming
Tardunian1svuas (Vehicle routing problem: VRP) #9910
av v 4 [ Y 4 ' o Y Y
wan15198 lawail eusasadunielnsonaazaula 14
NAMINARIABUTIPY LAY AINITNAATLBZNIIMTAUTANIN
ax Y a g 9 = aw dyd I
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Taoguduliiiuil Aco arwrsniwidszgnalany

udtlyn1 SDVRPTW lumsminadineuimanzaunge
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18 Faszydumisgndi gilasdvesgnd1 veuwanaing

v o < o A = Y 1
SDVRPTWllﬁgqﬂwﬁﬂ1ﬂﬂﬂlﬂu@ﬂﬁ1§1\1ﬂ 4 F91van
ISYSNN 241.92 N

A1397N 4 HAMADUVDI ACO LLUWAUINARINDL

3 MIHAAIABUY0IITIUITNTNA (ACO) AZHA
1¥u3ms wazszezmainsIiuing feas1ei 1 3 ﬁmamaﬁ%mmmmmﬁg‘ﬂﬁmmﬁmau (Modified ACO)
’i‘% ISYSNNII UIUID Nan1g
Exact 237.64 3 -
ACO 264.39 3 11.25%
Modified ACO 241.92 3 1.80%

NAAN = [(Solution of Algorithm — Optimal Value) / Optimal Value] x 100

° YN o w 1A ' = Yq ¥ 1
frualiiasinavessoogh 45 viude 3314 15uas
(Exact method) Tumisvimamaounanga ¥alimadinisg
A A ¢ Ao A v 3
2 HagN15131A0S ACO AD I1UIUTBUNABINITIUG
(Tteration) 5 50U UINYTLINTUA (Ant Population) 2 a7
A1 75 Ty (Pheromone: T) SUAUN 1 M1AUMNA snriums
A A = @ 1 Y @ Y A oA
wouNoudednu 1wy 1ngna 1 Tldagnan 1 azliaills
I s A ] o A 4
Twwilugud oo luaunsoduiiumadoumdunala
89151113521M8v03A1 15 Tu (Evaporation Rate: ) 11111
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0.02 MNHeesuearhs (00) WNY 5 uazmmesium
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M15199 3 taz IiATLeE N9 264.39 WY

sofuf iduma svpzmesm USinedawes  GuuSms 1y
1 0-6-5-8-7-0 68.53 43 0 51235
2 0-2-4-3-0 85.58 39 0 74536
3 0-1-10-9-0 87.80 42 0 684.02
39U 241.92 124
m3dt 1 frednTanddaym
M5197 2 HAMIADUABIBUUUAT
Gl"li%iﬁ 3 HafnoUVed ACO
sofuf 1fuma szermes USnadives  Guuims 15y
1 0-6-5-8-7-1-0 83.57 45 0 53739
2 0-2-4-3-1-0 93.02 45 0 76279
3 0-1-10-9-0 87.80 34 0 684.02
59 264.39 124
Mnraasreanamine Ui 1vAITesImswWaun

u

MaouTaen1sgusIusIenmsausingnulsdudinieglu
9 a o vy ¥ = A
idumadanuldlduiniiga Tasgniteulvvestlam
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WFeuneunuNaAIAB VDI TUNUATI (Exact method) WU
A DYBI ACO TiMANINITILuATI0gS DAz 11.25
HAZNARINDVUDY ACO HUUWAUINAAINDVNAIAI91NIT

CustNO. |XCOOED. YCOORD. DEMAND READY TIME DUE DATE SERVICE TIME
0 35 35 0 0 1000 0
1 41 49 10 0 974 10
2 35 17 7 0 972 10
3 55 45 13 0 967 10
4 55 20 19 678 801 10
5 15 30 26 0 969 10
6 25 30 3 415 514 10
7 20 50 5 0 968 10
8 10 43 9 404 481 10
9 55 60 16 400 497 10
10 30 60 16 577 632 10

' ' S {
uinasegiesaz 1.80 1ulUamarsei s

somuil i szemevessa nadiues Buuin 15
1 03420 85.58 39 0 736.22
2 0-7-8-5-6-0 68.53 43 0 470.11
3 0-1-9-10-0 83.53 42 0 630.01

EletY 237.64 124
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