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Light robust optimization approach for vehicle

routing problem under uncertainty
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Abstract; Aiming to reduce conservatism of the optimal solution with regard to robust optimization model, a light robust optimization approach

was proposed to solve the open vehicle routing problem with travel time uncertainty. This approach yields routes that minimize the weighted sum of

the number of defaulted vehicles and the total penalty cost. For each realizations of the uncertain data set, the optimal solution of the approach can

ensure that its optimal value never exceeds a certain value, thus improving the conservatism of the optimal solution. To improve the probability of

finding the optimal solution, the automatic design of genetic algorithms was proposed to solve the model. Its main idea is to use the particle swarm

optimization algorithm to search components of genetic algorithm which can expectedly enable the genetic algorithm to generate the optimal solution

and then to combine these components to generate a new genetic algorithm to solve the model. The new genetic algorithm was used to solve the

model continuously and give rise to a new optimal solution. Calculation results show that the conservatism of the optimal solution solved by the

proposed light robust optimization approach is significantly reduced comparing with the past robust optimization method.
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Fig. 1  Flow chart of AGA
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Fig.2  Chromosome representation of genetic algorithm
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Tab.3 Detailed results for C — class and O — class instances

NLRO LRO1
problem cum B,
veh_n Je_n veh_nl fe_nl
Cl1 50 304. 1 0 0 0 0
c2 75 177.3 7 171.0 4 270.9
C3 100 292.1 2 131.3 2 171.5
c4 150 322.6 4 130.7 3 151.4
C5 199 326.0 3 165.8 3 177.5
C6 50 117.2 6 509.0 5 528.3
Cc7 75 164.0 7 291.1 5 594.6
Cc8 100 556.7 0 0 0 0
Cc9 150 322.6 3 131.8 4 296.3
Cl10 199 289.4 5 144.3 5 475.2
Cl1 120 544.2 0 0 0 0
C12 100 239.5 0 0 0 0
C13 120 548.6 0 0 0 0
Cl4 100 273.4 0 0 0 0
01 200 3834.3 0 0 0 0
02 240 6378.8 0 0 0 0
03 280 9435.0 0 0 0 0
04 320 9435.0 0 0 0 0
05 360 8131.0 0 0 0 0
06 400 9687. 1 1 281.0 1 2107.2
07 440 9961.7 0 0 1 311.7
08 480 9168.6 0 0 0 0
F4  vipne BRI U MERES BT
Tab.4  Detailed results for vrpnc — class instances
NLRO LROI
problem cum B,
veh_n fe_n veh_nl Je_nl
vrpnel 50 120.8 6 464.3 5 526.5
vrpnc2 75 156.3 0 0 5 841.3
vrpne3 100 285.2 3 267.3 3 287.4
vrpned 150 330.9 2 179.4 3 153.6
vrpne 5 199 312 7 373.5 7 373.5
vrpne 6 50 164.2 3 153.1 2 383.7
vrpne 7 75 149.5 7 433.4 6 569.4
vrpne 8 100 345.7 0 0 0 0
vrpne 9 150 338.1 1 26.0 1 178.4
vrpne 10 199 290.2 8 471.3 7 993.9
vrpne 11 120 538.0 0 0 0 0
vrpne 12 100 244.1 0 0 0 0
vrpne 13 120 579.5 0 0 0 0
vrpne 14 100 262.7 0 0 0 0
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Tab.5 Statistical performance of different algorithms

AGA S-HPSO
problem cum B,

Avg_a Std_a T, a Avg_s Std_s T,

c2” 76 237.7 15.2(18) 22.9 80. 1 97.3(0) 51.7 99.1
a3 101 373.8 0(27) 0 146.0 327.6(0) 170.0 165.9
c4- 151 377.8 94.9(3) 75.6 414.3 534.7(0) 298.1 390.1
c5 200 346.9 564.4 66.3 648.0 802. 1 342.6 634.3
Co6” 51 243.2 51.5(3) 26.3 52.5 98.2(0) 27.3 54.3
C7 76 203.7 218.2 28.5 98.4 423.4 41.0 103.4
C8 101 366.8 125.2 65.3 212.3 118.1 190.5 106.5
C9 151 342.6 610.6 261.4 356.3 941.6 153.3 371.8
C10 200 384.3 328.0 156.9 899.6 392.3 277.5 440.8
CI1 121 316.9 284.7 80.5 236.0 496.4 1655.5 233.9
c12- 101 368.3 10.3(18) 26.3 205.6 192.6(12) 56.7 162.9
Cl13 121 356.6 733.5 1007.7 279.8 1863.2 1468.5 269.9
Cl4~ 101 379.4 20.1(21) 775. 1 208.7 126.4(12) 110.8 169.2
05" 360 3848.6 14 133.8(21) 2428.0 1876.3 28 226.2(3) 25962.9 2771
06 400 3404.7 14 157.8 1825.7 7340.5 19 235.3 5467.6 6933.5
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