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The main objective of this study is to find out the shortest path of the vehicle routing problem with time window con-
straints by using both genetic algorithm and heuristic. Hard time constraints were considered to the vehicle routing prob-

lem in this suggested algorithm. Four different heuristic rules,

modification process for initial and infeasible solution, 2-opt

process, and lag exchange process, were applied to the genetic algorithm in order to both minimize the total distance and
improve the loading rate at the same time. This genetic algorithm is compared with the results of existing problems sug-
gested by Solomon. We found better solutions concerning vehicle loading rate and number of vehicles in R-type

Solomon’s examples R103 and R106.
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Parameters Value Ranges

Number of population 200 10~500

Initial solution generation rate 0.3 }7 0.1~0.8

Crossover(Pc) 0.85 0.5~1.0
Mutation(Pm) 0.02 0.001~0.05

Max. mutation rate 0.2 0.1~05
Number of generation | 10000 500 ~20000
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Type Characteristics No.

R-type R101~R112

(23) uniformly distributed customers RI01 ~R211

C-type C101~C109
(a7 clustered customers €201 ~C208

RE-ype |\ hix of R and € types RCI0I~RC108

(16) RC201 ~RC208
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<E 4> Solomon Of|&f A&iZu}
. suggested
. Best solution algorithm Distance /
" ¥ .Of Distance # .Of Distance # of vehicle
vehicle vehicle

R101 8 617.1 8 627.23 +10.13/same
R102 7 547.1 7 566.36 +19.26/same
R103 5 454.6 3 579.35 +124.75/-2
R106 5 465.4 4 594.11 +128.71/-1
C106 3 191.3 5 256.35 +65.05/+2
C206 2 214.7 4 283.20 +68.5/+2
C208 2 214.5 3 299.38 +84.88/+1
RC102 3 351.8 4 423.50 +71.1/4+1
RC106 3 3455 4 379.25 +33.75/+1
RC202 3 338.0 5 413.71 +75.71/+2
RC206 3 324.0 4 388.32 +64.32/+1
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Example 1 Example 2
# of demand point 50 100
100 /3 150 / 6
Capacity/ 200 /3 200/ 6
# of vehicle 300 /3 250 / 6
400 / 3 300 / 6
A ZEA) ok Z AFAREAL S APAReE o
& <X 69 7t}
<H 6> = AAIIIHS X SHE)
Example 1 Example 2
Capacitv/ 100 /3 150 / 6
. ‘}pac‘g.yl 200 / 3 200 / 6
0 Ved‘“ 300 / 3 250 / 6
(used) 400 /3 300 / 2
Distance 1908.08 418149
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Example 1 Example 2
{load/capacity) (load/capacity)
Veh. 1 88 / 100 74 1 150
Veh. 2 67 1 100 105 / 150
Veh. 3 87 / 100 111 / 150
Veh. 4 154 / 200 117 /150
Veh. 5 145 / 200 133 / 150
Veh. 6 167 / 200 135 / 150
Veh. 7 178 /7 300 138 / 200
Veh. 8 162 / 300 150 / 200
Veh, 9 274 7 300 160 / 200
Veh.10 331 / 400 163 / 200
Veh.11 334 / 400 183 / 200
Veh.12 309 / 400 193 / 200
Veh.13 200 / 250
Veh.14 208 / 250
Veh.15 213 /7 250
Veh16 221 1 259
Veh.17 225/ 250
Veh.18 228 / 250
Veh.19 232 /300
Veh.20 263 / 300
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