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Abstract: To improve photoelectric conversion efficiency of solar panel, a research is conducted on the
solar tracking technology and a solar auto-tracking system based on STM32 controller is designed.
Considering the difference in solar movement range in the azimuth angle and altitude angle, design a
sensor module in the six photosensitive areas as the photoelectric detector to ensure solar position de-
tection in a wide range; put forward the ratio control algorithm for variable scale factors to fast detect
the solar position, and combine coarse tuning mode with fine tuning mode to achieve large-angle solar
position tracking; combine the photoelectric detection tracking algorithm with the solar movement
tracking algorithm to achieve real-time tracking of solar position in fine weather and cloudy weather,
control the solar panel in the optimal lighting position, and improve the output power. It indicates

that the system designed can achieve accurate solar tracking, with an error lower than 1°. The sys-
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tem, with high sensitivity and stable tracking performance, helps improve the photoelectric conversion

efficiency of solar panel.

Key words: photoelectric conversion efficiency; solar tracking; six photosensitive areas; photoelectric

detection and tracking; sun movement tracking
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Fig. 1 Sketch map of system
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Fig. 2 Layout of sensor module
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Fig. 3 Schematic diagram of sensor light
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Fig. 4 Block diagram of system software
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Fig. 6 Comparative experiment of tracking system

with the fixed system
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Fig. 7 Power value of tracking solar panels and the

fixed panels
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