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Abstract:

This paper introduces a novel adaptive computation offloading framework based on swarm intelligence
by combining Artificial Bee Colony (ABC) integrated with Markov Decision Process (MDP), designed to
optimize offloading in dynamic computing environments. The proposed framework calculates the
availability of computing resources, power source, distance between nodes, RSSI-based signal quality,
network bandwidth, and computation offloading risk level. Based on the reward value obtained from each
iteration, the decision will be made on whether to process the task locally or offload it to the edge server.
By combining the exploration capability of the ABC algorithm and the adaptive decision-making power
of MDP, this framework effectively minimizes latency and energy consumption while maintaining high-
quality service levels. The integration of MDP allows the system to adapt to changing network conditions
and resource constraints to ensure optimal task allocation. Simulation results show significant
improvements in performance metrics compared to traditional offloading strategies. The framework's
ability to handle IoT devices and multi-objective optimization makes it a promising solution for edge
computing systems in limited and dynamic environments.
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