Journal of System Simulation

Volume 36 | Issue 1 Article 14

1-20-2024

Optimization on Cold Chain Distribution Routes Considering
Carbon Emissions Based on Improved Ant Colony Algorithm

Huifang Bao
School of Electrical and Photoelectric Engineering, West Anhui University, Luan 237012, China,
1069484572@qqg.com

Jie Fang
School of Electrical and Photoelectric Engineering, West Anhui University, Luan 237012, China,
63640193@qqg.com

Jinsi Zhang
School of Electrical and Photoelectric Engineering, West Anhui University, Luan 237012, China

Chuansheng Wang
School of Electrical and Photoelectric Engineering, West Anhui University, Luan 237012, China

Follow this and additional works at: https://dc-china-simulation.researchcommons.org/journal

Cf Part of the Artificial Intelligence and Robotics Commons, Computer Engineering Commons, Numerical
Analysis and Scientific Computing Commons, Operations Research, Systems Engineering and Industrial

Engineering Commons, and the Systems Science Commons

This Paper is brought to you for free and open access by Journal of System Simulation. It has been accepted for
inclusion in Journal of System Simulation by an authorized editor of Journal of System Simulation. For more
information, please contact xtfzxb@126.com.


https://dc-china-simulation.researchcommons.org/journal
https://dc-china-simulation.researchcommons.org/journal/vol36
https://dc-china-simulation.researchcommons.org/journal/vol36/iss1
https://dc-china-simulation.researchcommons.org/journal/vol36/iss1/14
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol36%2Fiss1%2F14&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol36%2Fiss1%2F14&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol36%2Fiss1%2F14&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol36%2Fiss1%2F14&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol36%2Fiss1%2F14&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol36%2Fiss1%2F14&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol36%2Fiss1%2F14&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol36%2Fiss1%2F14&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:xtfzxb@126.com

Optimization on Cold Chain Distribution Routes Considering Carbon Emissions
Based on Improved Ant Colony Algorithm

Abstract

Abstract: As the comprehensive distribution cost is not considered comprehensively in the current cold
chain distribution route optimization, this paper builds a path optimization model to minimize the
comprehensive distribution cost. The model combines with the characteristics of fresh distribution, and
comprehensively considers the transportation cost, carbon emission, refrigeration, cargo damage and
time window constraints during cold chain transportation. Then, an improved ant colony algorithm is
designed to solve this model. At the initial stage, the genetic algorithm is adopted to generate the initial
pheromone, and then the ant colony algorithm is applied to conduct the subsequent optimization search.
The Metropolis criterion of the simulated annealing algorithm is introduced to screen the high-quality
solution. Finally, the effectiveness of the proposed optimization model and improved algorithm is verified
by several experiments. The proposed model and improved algorithm have a certain significance for the
research on the optimization of the cold chain distribution route of fresh food under the concept of low-
carbon sustainable development. They helps the cold chain transportation industry to transition to low-
carbon economy.
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