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Abstract

Solar energy,as a sustainable green and renewable energy source,has enormous
potential for development and application.However,due to the significant relationship
between the output characteristics of photovoltaic cells and changes in external
environmental factors,the photovoltaic conversion efficiency of large-scale production
of photovoltaic cells is still not high and expensive.The automatic tracking device for
photovoltaic power generation is an effective way to improve solar energy utilization
and reduce the cost of photovoltaic power generation.Studying precise solar tracking
devices can enable photovoltaic panels to receive more solar radiation energy and
increase power generation.This article realizes the function of sun tracking using

inexpensive photosensitive components and microcontroller circuits.

This article first analyzes the laws of the sun's movement,and on the basis of
comparing with commonly used tracking methods,adopts a tracking strategy mainly
based on photoelectric detection and combined with the tracking method ofapparent
solar motion trajectory,improving the previous tracking method.Enable the system to
track the sun not only on sunny days,but also on cloudy days.In addition,to ensure the
accuracy of the tracking results,a set of sensor circuits were added to verify the tracking

results after adjusting the azimuth and altitude angles.

Through the functional analysis of the control system,the hardware and software
design of the tracking system is completed.The main content includes
microcontroller interface circuit design,display circuit design,light intensity detection
circuit design,control execution component design,and software design of
photoelectric tracking and solar motion trajectory tracking modules.Finally,based on
the actual situation,improvement plans and new methods for dealing with the problem

of fast cloud cover were proposed.

The photovoltaic power generation automatic tracking system designed in this
article has a simple structure,low cost,stable operation,and can be widely used in grid

connected and offgrid photovoltaic power generation systems.
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