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Abstract

Energy serves as the foundation for human survival and development. In recent years, excessive
consumption of fossil fuels has precipitated global energy depletion crises and environmental haz-
ards such as haze. To address these challenges, humanity actively pursues new energy alternatives.
Solar energy, characterized by unlimited availability and universal applicability, demonstrates
near-zero pollution during utilization. Current commercial solar devices exhibit suboptimal energy
conversion efficiency, which solar tracking systems effectively mitigate. This paper elaborates on
photovoltaic operational principles and the design of an auto-tracking system, supplemented with
critical parameter calculations for device implementation.
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Figure 1. Two-dimensional schematic diagram of the overall structure of the solar auto-
matic tracking device
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Figure 2. Overall structure diagram of the system
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Figure 3. Main system flowchart
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Figure 4. Flowchart of the photoresistor light intensity comparison method
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Table 1. Theoretical tracking error analysis
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