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Optimization of the Sensing Module in Human- & Ji ceceiling Lights and Analysis of Its Compatibility with Lighting Scenarios
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[ Abstract ] This study systematically examines the core technical modules and scenario compatibility of human/& i ceiling lights.

By analyzing the performance characteristics of infrared, microwave, and multi-technology integration solutions, key

parameters—including sensing distance, detection angles, and anti-interference capabilities—were optimized. Tailored

adaptation solutions such as hierarchical dimming and delay settings were proposed for diverse application scenarios

including residential, office, and commercial environments. Research demonstrates that the dual-infrared and Fresnel

lens design achieves a 360° detection angle with a response time reduced to 0.5 seconds, while microwave-infrared

fusion technology lowers false alarm rates below 2%. Practical applications show the optimized sensing system delivers

30%-70% energy savings and significantly enhances user experience, providing crucial insights for the technological

advancement of human/& [ ceiling lights.

[ Key words ] Human Body Detection; Ceiling Lamp; Sensing Module; Smart Lighting; Scene Adaptation; Energy-saving Control
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