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Research on Ambient Light Detection and Automatic
Supplementary Lighting System Based on 51 Single-Chip

Microcontroller

LI Bingda'?

(1. School of Physics and Electronic Engineering, Jiangsu Normal University, Xuzhou 221116,
Jiangsu, China; 2. Department of Network Engineering, Tongda College of Nanjing University of
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Abstract: This paper designs and implements an automatic ambient light detection and supplementary
lighting system based on a 51-series microcontroller. The system employs the STC89C52RC
microcontroller as the core controller, utilizes a photoresistor combined with a resistor voltage divider
circuit for real-time light intensity detection, and processes the voltage signal through a signal
conditioning circuit with filtering and amplification before feeding it into the microcontroller's built-in
AD conversion interface. Meanwhile, the system integrates a RE200B pyroelectric infrared sensor and
a BISS0001 signal processor to accurately detect human presence, thereby establishing an intelligent
control strategy of "supplementing light when illumination is insufficient and human activity is
detected," which effectively avoids unnecessary lighting in unoccupied areas. In terms of software, the
main control program is written in assembly language to accomplish signal discrimination, LED
driving for supplementary lighting, dynamic scanning display of operating time on a four-digit
eight-segment digital tube, and buzzer timing alert functions. Experimental results demonstrate that
when the ambient illuminance falls below the preset threshold and human presence is detected, the
system automatically activates LED supplementary lighting, turns it off after reaching the preset
working duration, simultaneously displays the remaining time on the digital tube, and emits an audible
alert through the buzzer. All functional modules respond correctly, and the overall system operates
stably and reliably. The system features a simple circuit structure, low component cost, making it
suitable for small indoor spaces, corridor passages, and experimental demonstration scenarios. It also
reserves expansion interfaces for light threshold adjustment and communication functions, offering
good practical value and upgrade potential.

Key words: 51 single-chip microcontroller; illuminance detection; automated supplementary lighting;
photo sensor; intelligent lighting
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