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Research on Intelligent Control Design and Human Comfort Adaptation of Building Electrical
Lighting System
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Abstract: With the development of intelligent and green building concepts, the design of electrical lighting systems has gradually
expanded from a single lighting function to a balance between energy-saving control and human comfort. Traditional lighting design
often struggles to balance energy efficiency and comfort, and cannot meet the diverse needs of lighting intensity, color temperature,
distribution uniformity, and dynamic adjustment in different scenarios. The introduction of intelligent control systems provides a new
path for lighting design, which achieves precise adjustment of illuminance, color temperature, and light distribution through sensors,
control algorithms, and human-computer interaction interfaces, and can adapt according to human physiological rhythms and visual
psychology. The article analyzes the intelligent control design ideas of building electrical lighting systems, explores their role in
improving energy efficiency and human comfort, studies multidimensional regulation mechanisms and adaptation strategies, and
proposes optimization solutions and development directions. The research results indicate that electrical lighting systems based on
intelligent control can not only effectively reduce energy consumption, but also improve the working and living environment, promote
human-machine harmony, and enhance the functional value of buildings.
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