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Intelligent Perception Applications Based on AI-powered Smart Sensors
DENG Xun
( The 49th Research Institute of China Eletctronics Technology Group Corporation, Harbin 150028, China )

Abstract: This article studies the new technology of intelligent perception system based on artificial intelligence (AI) sensors and analyzes its

applications in multiple fields. The intelligent perception system integrates machine learning (ML) and deep learning (DL) algo-
rithms into intelligent sensor nodes, achieving efficient data collection and real-time decision-making, and improving the perfor-
mance of traditional sensor networks. The system is centered around localized intelligent control, with the server focusing on data
storage and model optimization. It is widely used in fields such as medical health, environmental monitoring, intelligent agriculture,
and safety detection. The article explores cases of disease and pest monitoring, lightweight models for network intrusion detection,
intelligent traffic signal optimization, and remote medical diagnosis in intelligent agriculture. It also analyzes challenges such as da-
ta security, storage management, power consumption optimization, and hardware deployment. Future research directions include da-
ta fusion, Industry 5.0, explainable artificial intelligence (XAI), extended reality (XR) technology, and the potential for the develop-
ment of artificial general intelligence (AGI). At the same time, it introduces some noteworthy research projects in this field. Finally,
combined with cutting-edge global projects, it provides reference for the innovation and application of smart sensing technology.

Keywords: artificial Intelligence algorithm; sensors; intelligent sensing; micro-electro-mechanical systems; automation
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