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Abstract: This paper proposes an optimization method for automated testing strategies in the Power Internet of

Things (Power [0T) based on deep reinforcement learning, with the core adoption of a Double Deep Q-Network
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(DDQN) architecture. Through the target network and experience replay mechanism, the stability and convergence ef-
ficiency of strategy learning are enhanced. Relying on the decision-making capability of the DDQN, this method en-
ables the intelligent agent to dynamically adjust testing actions (such as test case selection and parameter configura-
tion optimization) based on reward feedback during real-time interaction with the Power IoT environment, thereby
achieving efficient coverage testing of Power IoT devices and systems. Experimental results show that, compared
with traditional random strategies and sequential control strategies, the optimization method based on DDQN
achieves an average defect detection rate of over 90% and a stable test coverage rate of more than 93% in the testing
of typical devices such as smart electricity meters and relay protection devices. Additionally, the average testing time
is shortened by 3-7 seconds. The method still maintains excellent performance in dynamic scenarios such as high load
and fault injection, effectively addressing the uncertainties of the Power IoT environment and providing strong techni-
cal support for the stable operation of the Power loT.
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Fig. 1 Flowchart of the optimization method for the automated test strategy of the power Internet of Things
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