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Abstract; The integration of mobile edge computing (MEC) and wireless power transfer ( WPT) can effectively alleviate
the constraints of limited computing resources and battery capacity in wireless devices. To address the dynamic energy-effi-
cient offloading problem in wireless-powered MEC systems under a nonlinear energy harvesting model, this paper proposes
an energy consumption optimization algorithm based on Lyapunov optimization theory. By jointly optimizing the server’ s
computing {requency, the energy station’ s transmit power, task offloading time, device transmit power, and local compu-
ting frequency, the algorithm minimizes the system’ s long-term average energy consumption while ensuring system stability.
The stochastic optimization problem is transformed into a time-slot-based deterministic subproblem using Lyapunov optimiza-
tion and solved through the Lagrange multiplier method and an improved whale optimization algorithm. Simulation results
show that, compared with benchmark schemes, the proposed offloading strategy significantly reduces system energy con-
sumption while maintaining long-term task queue stability.
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Fig.1 Multi-user wireless powered mobile edge

computing system model
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