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Research on Intelligent Inspection Equipment in Multiple Scenarios — DC Power Supply and
Buck System Collaborative Control
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Abstract: To address the issues of power supply stability and energy efficiency optimization of multi-scenario intelligent
inspection equipment under complex working conditions, this paper focuses on the collaborative control of DC power systems
and step-down systems. By analyzing the differences in power supply requirements of inspection equipment in various
scenarios such as outdoor environments, industrial plants, and high-voltage corridors, a dynamic collaborative control strategy
based on operating condition awareness is designed. Hardware topology and control algorithm models are constructed to
achieve precise power supply voltage regulation, dynamic energy consumption optimization, and system fault warning.
Experimental results show that this collaborative control scheme can improve power supply stability of the equipment by
[XX]% and reduce energy consumption by [XX]%, effectively meeting the long-term reliable operation requirements of
intelligent inspection equipment in multiple scenarios.
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