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ABSTRACT

Comparative Performance Analysis Of Sensorless Voltage-Based And LDR Solar
Tracking Systems

By
Mishael Jehoshua
Dr. Yunita Umniyati, S.Si., M.Sc., Advisor
Prof. Dr. Hendriko, S.T., M.Eng., Co-Advisor

SWISS GERMAN UNIVERSITY

The efficiency of solar panels is highly dependent on the angle of incidence of solar
radiation, which varies throughout the day due to the apparent motion of the sun. This
study proposes and evaluates a single-axis solar tracking system based on the
comparison of the solar panel output voltage, eliminating the need for additional light
sensors. The developed system utilizes voltage differences measured at several panel
positions as the main control parameter to determine the optimal orientation of the
panel toward the sun, with a microcontroller responsible for data processing, motor
actuation, and real-time data logging. Experimental testing was conducted by
comparing the electrical performance of the proposed tracking system with a fixed-
position solar panel under identical environmental conditions. The results indicate that
the voltage-based solar tracking method is able to maintain the panel orientation close
to the optimal angle, leading to an improvement in output voltage and potential daily
energy yield compared to the static system. Owing to its simple architecture and
reduced sensor dependency, the proposed system offers a cost-effective and practical
solution for enhancing solar energy harvesting in small- to medium-scale photovoltaic

applications.

Keywords: solar panel, solar tracking system, output voltage based, reliable tracking
system, cost-effective solar tracker
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