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Tab.2 Parameter information of the case 1

1T 45
1 2 3 4 5 6 7 3 9 10
AEAF I ] % 11 /h [72,73] [72,73] [78,79] [78,79] [78,79] [78,79] [96,97] [96,97] [96,97] [102,103]
He = 5E ] /b 73 73 73 79 79 73 79 79 97 97
BT R AR AR S AR /O« h D) 6 6 6 6 6 6 6 6 6 6
AL RN EE S AR LA /O« h™D) 60 60 60 60 60 60 60 60 60 60
TT LT/t 11.1 5. 80 6.50 8.35 6.56 7.55 9.8 6.5 7.1 10. 3

B R (HD SRR E /(h et ') 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08

5.1 XHER
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FITE 2 B 4 878.688 0 TG, f; BYFR/NME N TTE 3 B 100.389 5 h, M Ah. 7E A AT R B O A9 B L5 A B R
(£ 5,
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Tab.3 Parameter information of the case 2

WHE  SEER EA e LN El SEh iy A el BRI
N N M. He - . N .
K PR/ EEKRE/ R (AERr (ATER= A/ BAL A Bk e HE i /Gl S ER A i1
T ko Gemenh WA RME/ deRE U0 BT/ R KON/
J. - L . .
t (Lekm™) (L+km™") (JG + km™ ") (kg + L™ ke OGoethH
R, 50. 50
A R, 51. 55 32 0. 20 0. 50 11
R, 56. 65
9 2.68 75.00 86. 88
R, 50. 50
B R, 51 55 18 0.16 0.42 9
R, 56. 65
4 BREBRERAR
Tab. 4 Single-objective optimal solution
E WIS IR FER PEREAT 2T YRR L % Si/kg f2/76 fs/h
1.2.3 16 A R,
FE1 4.5 f 7 A R, 247.472 7 5400.414 3 102. 828 0
8.9 il 10 A R,
1.2.3 16 A R,
T2 4.5.7 1 8 A R, 260.110 7 4 878.688 0 101.788 0
9 F1 10 B R,
1.2.3 16 A Ry
4.5.7 18 A R,
FE3 298.337 1 6 435.724 3 100. 389 5
9 B R,
10 B R;
5 ZHERERAR
Tab.S5 Multi-objective optimization solution
EZ W S TR R PR BT A PR L % Sfi/kg f2/Jt Sfs/h
1.2.3 #1 6 A R,
FHE1 4.5 fi1 7 A R, 247.472 7 5400.414 3 102. 828 0
8.9 F1 10 A R,
1.2.3 16 A R,
4.5.7 18 A R,
TE?2 264.075 8 5797.691 0 100. 652 0
9 B R,
10 B R,
1.2.3%16 A R, #1 R,
4.5.7 18 A R, 1 R,
FHE3 266.198 3 5 829.203 4 100. 580 9
9 B R, 1 R2
10 B R, I R,
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Fig. 7 The response of the objective function to changes in the weight w;
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Operations Research and Cybernetics

Optimization of Prefabricated Component Batch Transportation Vehicle

Scheduling with Time-Windowed under a Low-Carbon Perspective

GAO Ying', MA Ran', ZHANG Yuzhong’
(1. Department of Management Engineering. Qingdao University of Technology. Qingdao Shandong 2665203
2. Department of Operations Research, Qufu Normal University, Qufu Shandong 276826, China)

Abstract: The study of carbon emissions in vehicle transportation scheduling is of significant importance. It explores the problem of
batched vehicle scheduling for prefabricated components under different delivery time windows, aiming to find a transportation plan
that consumes the least resources and incurs the lowest cost. To achieve this, a multi-objective green transportation scheduling
model is developed, with the objectives of minimizing total carbon emissions, total transportation cost, and the maximum
transportation lead time. By employing the normalization and weighting method, the multi-objective problem is transformed into a
single-objective problem model. An improved genetic algorithm is designed, and appropriate crossover and mutation probabilities are
set to provide feasible scheduling solutions. Additionally, simulation validation using actual case and sensitivity analysis of the
comprehensive objective model demonstrate the effectiveness of the algorithm and provide important decision-making references for
managers in optimizing vehicle transportation scheduling.

Keywords: vehicle transportation scheduling; multi-objective optimization; green and low-carbon; prefabricated components;

improved genetic algorithm
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