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Optimization of mobile edge computing task offloading
based on metaheuristic algorithms
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Abstract: To address the limitations of IoT terminal computing capabilities and the challenge of balancing energy consumption and latency
in task offloading strategies within mobile edge computing ( MEC) environments, a task offloading optimization model based on meta-
heuristic algorithms is proposed. Three metaheuristic algorithms—ant colony optimization ( ACO), grey wolf optimizer (GWO), and
whale optimization algorithm ( WOA )—are employed to construct a multi-objective optimization mathematical model for MEC task
offloading. The model comprehensively considers the time and energy consumption of both local and edge computing, introduces power line
load balancing and grid reliability functions as constraints, and transforms the multi-objective problem into a single-objective optimization via
a fitness function, with weight parameters uniformly set to 0. 25. Simulation results demonstrate that the GWO algorithm significantly
outperforms ACO and WOA in both energy consumption and latency. Under the high-load scenario of 100 nodes and a task size of 1 000 kB,
GWO achieves 12. 3% energy savings and 17. 6% latency reduction compared to ACO, and 8. 1% energy savings and 14. 0% latency
reduction compared to WOA. Across all experimental scenarios, GWO yields average energy savings of 10. 2% and an average latency
reduction of 15.8%. In terms of the number of offloaded tasks, GWO dynamically selects optimal offloading combinations, avoiding server
overload and excessive local energy consumption, thereby achieving a Pareto optimal trade off between energy and delay. Experimental
results also validate the robustness and scalability of the proposed model under multi-objective constraints.

Keywords: mobile edge computing; MCC; energy optimisation; offloading decisions; metaheuristic algorithms; mathematical model
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