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Research on green multimodal transportation route optimization based on

fuzzy chance-constrained programming and robust optimization
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Abstract; [Purposes] The paper explored the problem of green multimodal transportation
route optimization under mixed uncertainties of the transport time, transit time, waiting
time and freight damage rate to provide theoretical basis for green multimodal transport
route decision. [ Methods] Based on the consideration of carbon emission and noise pollution
in the transport process, aiming to minimize transportation cost, transportation time, car-
bon emission, noise pollution and cargo damage, a green multimodal transportation route

optimization model under uncertainties was established, and the uncertain parameters were
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processed by extending the model to fuzzy chance-constrained model and robust optimization
model. Programming with MATLAB and calling CPLEX to solve the example, the multi-
modal transportation route optimization scheme was obtained. The sensitivity of the confi-
dence level was analyzed and the robust solution was compared with the optimal solution
under certainties to verify the robustness of the model. [Findings] The comparison between
calculation results of the optimization scheme and the optimal values of the five objective
functions shows that the relative distances between the calculation results of the optimal
transport scheme and the optimal values of the objective functions are 0. 096 4, 0. 027 1,
0.194 6, 0.018 4 and 0. 032 7 respectively, namely, the calculation results are close to the
optimal values. [Conclusions] The model proposed in the paper can reduce the decision-
making risk and provide reasonable and effective basis for decision-making.

Key words: green multimodal transportation; route optimization model; fuzzy chance-

constrained programming; robust optimization model
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Fig. 1 Multimodal transport network
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Table 2 Distances and durations of transportation between nodes for different transport modes

18 K R B /km 1z s ] /h

R

A B K B A BRI oK
1—2 280 - - (2.7,2.9,3. D - -
1—3 320 370 - (3.1,3.5,3.5) (5.0,5.4,5.4) -
2—4 310 340 380 (2.8,3.3,3.8) (4.5,5.0,5.1) (10.5,10.9,11.3)
2—5 310 - - (3.2,3.2,3.6) — -
3—5 310 350 - (2.8,3.4,3.6) (4.7,5.0,5.3) —
3—6 290 - - (2.7,3.2,3.3) — -
1—5 280 - - (2.7,2.8,3.2) — -
4—=17 320 380 390 (3.1,3.4,3.7 (5.1,5.3,5.9) (10.7,11.1,11.5)
17—19 430 395 240 (3.8,4.4,4.8) (5.1,5.6,5.9) (5.8,6.5,6.9)
18—20 365 300 - (3.3,3.8,4.2) (3.7,4.3,4.9) -
18—21 365 345 - (3.1,3.7,4.3) (4.1,4.9.5.6) -
19—21 390 320 - (3.8,4.1,4.5 (4.2,4.6,5.2) -
19—22 340 330 - (3.2,3.6,4.2) (3.9,4.6,4.9 -
20—23 400 295 - (3.6,4.1,4.6) (3.8,4.2,4.8) —
21—23 410 375 - (3.6,4.2,4.9 (4.8,5.3,5.6) -
22—23 315 330 - (3.0,3.3,3.7) (4.2,4.6,5.0) -

F A5 M 3k http://cslgxbzk. csust. edu. en/cslgdxxbzk/home



102 kR xF

FHROBRMAF R

2022 % 3 A

R3 SATEABHEG TR R ANDME

Table 3 Maximums and minimums of the five subobjective functions
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