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Abstract

Planning routes for compactors (combined waste collection trucks) is a critical
component in improving the efficiency of urban waste management services.
Optimal route planning significantly reduces waste collection time. Many
municipalities suffer from traffic congestion, irregular waste container distribution,
and poor routing systems, which lead to longer round trips and increased operating
costs. By using analytical models, artificial intelligence techniques, or smart routing
algorithms (such as nearest neighbor or combinatorial optimization algorithms),
routes can be redesigned to be more efficient, reducing unnecessary distances and

time lost in travel between locations.

This improved planning has multiple positive effects, most notably improving the
quality of service provided to citizens by reducing waste collection wait times,
reducing carbon emissions from excess fuel consumption, and increasing the
lifespan of vehicles due to reduced kilometers traveled. Reducing round trip times
also allows for covering wider areas with the same resources, or redeploying crews
and vehicles for other maintenance or emergency tasks. Thus, compactor route
planning emerges not only as a technical tool for improving operational efficiency,
but also as a smart strategy for managing sustainable cities and enhancing the

efficiency of municipal services.
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