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Abstract: A novel distributed algorithm for transmit power optimization based on Markov
approximation framework is proposed to solve the problem that it is difficult to collaboratively
optimize communication and computing resources for computing task offloading of devices in a
large-scale mobile edge computing’ s network architecture. Strategy for minimizing power
consumption of user devices is modeled as a combinatorial optimization model based on Shannon’s
theorem and link transmission characteristics, and then the problem is transformed into an
approximation problem for minimum weight configuration by the Log-Sum-Exp approximation
rule. Then, the approximation problem is efficiently solved by proposing the Markov state
transition rule and the distributed self-adjustment mechanism. Experimental results show that the
optimized result of total power consumption of the devices by using the proposed algorithm is
78.5% better than that by using the random method. The proposed algorithm approaches the
optimal solution after only 130 iterations in a given scenario, while the complexity of the
exhaustive search’s optimal solution is up to 4'°. The proposed algorithm effectively reduces the

delay and ensures that the adjustment result of the transmission power quickly converges to the
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optimal target.
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