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Abstract

The proportion of household energy consumption in the overall social energy usage continues to rise. Achieving refined monitoring
and optimized scheduling of household energy use is of great significance for the implementation of the “carbon neutrality” goal.
Embedded systems, with their advantages of low power consumption, high real-time performance, and ease of customization, have
become the core technology for building a smart home energy management platform. Based on a comprehensive review of the current
research status of smart home energy management at home and abroad, this paper analyzes the main bottlenecks of the current system
in terms of device interoperability, local data processing burden, and depth of big data analysis. Then, it proposes a three-layer energy
management architecture based on embedded gateways, wireless sensor networks, and cloud platforms, and elaborates on the design
ideas of key modules such as data collection, communication networking, edge processing, and cloud visualization. Finally, from the
perspectives of technology, economy, and society, the feasibility of the system is demonstrated, and the development trends of future
intelligent improvement, multi-technology integration, and policy-driven are also presented. This research can provide theoretical
references for the engineering implementation and promotion and application of household energy management systems.
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