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Abstract

Aiming at the multi-constrained path optimization problem in the classified collection and transpor-
tation of urban municipal solid waste, this paper constructs a multi-objective comprehensive optimi-
zation model integrating transportation cost, transfer station construction cost and carbon emission.
The model uniformly incorporates practical constraints such as vehicle load, volume, travel time,
transfer station capacity and asymmetric road network. A two-stage hybrid heuristic algorithm com-
bining genetic algorithm and greedy strategy is designed to solve the problem. In the first stage, the
allocation from collection points to transfer stations is completed based on the greedy rule. In the sec-
ond stage, the constrained path optimization strategy is used to realize global scheduling optimization.
For the combinatorial optimization characteristics of the model, the solution efficiency and accuracy
are improved through the collaborative mechanism of allocation optimization and path optimization.
The experimental results based on 30 collection points and 5 candidate transfer stations show that
the algorithm can quickly obtain high-quality feasible solutions. The optimized scheduling scheme
performs well in transportation cost, carbon emissions and travel time, which verifies the rational-
ity of the model and the effectiveness of the algorithm, and can provide a reference for similar path
optimization problems.
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Figure 1. Optimal path allocation scheme diagram
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Figure 3. Thermal map of waste volume distribution at each collection point
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