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ABSTRACT

The increasing complexity of urban transportation networks, the rapid growth of e-commerce, and
the rising demand for fast, low-cost, and sustainable deliveries have intensified the need for
intelligent approaches in urban logistics. This study presents an innovative Deep Q-Network
(DQN) reinforcement learning model that integrates big data analytics and real-time information
to adaptively optimize delivery routes in highly dynamic environments. The proposed model is
evaluated within a simulated urban setting consisting of 12 districts, 120 customers, 4 distribution
centers, and 10 delivery vehicles. Experimental results demonstrate that the DQN-based approach
significantly outperforms traditional optimization methods; specifically, delivery time is reduced
by up to 35%, fuel consumption by 33%, and CO: emissions by 55%, while on-time delivery
performance improves to 92% and customer satisfaction increases by 40%. Sensitivity analysis
further confirms the robustness and reliability of the model under conditions of heavy traffic,
increased demand, and incomplete data. By integrating artificial intelligence, big data analytics,
and GPT-driven foresight scenario design, this research offers a scalable framework for advancing
smart urban logistics. The findings provide a solid foundation for developing data-driven policies
and decision-support systems in rapidly growing metropolitan areas.

Keywords: Urban Logistics, Deep Reinforcement Learning (DRL), Deep Q-Network (DQN),
Big Data Analytics, Transport Sustainability
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