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Goal
❑ Arduino UNO R3 - Serves as a microcontroller and 

power source which receives analog data from LDR’s

❑ ACS715 Hall Effect Sensor - Measures the current 
generated by the solar panel when connected to a load 
of 20 ohm’s (20 ohm resistor used for max power)

❑ Terminal blocks/JST Wires - Used to wire together 
tracking circuit without an additional breadboard 

❑ Light Dependent Resistors - Outputs a certain voltage 
based on the intensity of light

❑ Android Studio - IDE used to make the Android 
bluetooth application 

❑ Current Sensor Circuit (left), Tracker Circuit (right)

To improve upon the efficiency of power generated by photovoltaic 
systems by implementing a tracking system that is cost effective and has 
a net output of energy delivered greater than that of standard fixed panel 
systems. We also wanted to make our system user friendly so we 
implemented an Android app that displays the power generated and is 
able to turn off the motors to save energy  in the case of inclement 
weather. 
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Solar Compass: Photovoltaic Measurement System

Research Challenges

❑ Designing a system in such a way that allows for dual axis rotation and 
can hold a solar panel, four LDRs, two servo motors and circuitry

❑ Keeping power consumed and maintenance of motors as low as 
possible

❑ Implementing an Arduino bluetooth module to communicate with an 
Android application to output and display voltage and power

Motivations and Objectives

❑ Motivations
▪ Rotating zenithal and azimuthal angles using two servo motors.
▪ Increasing the amount of energy generated in a photovoltaic 

system.

❑ Objectives
▪ A comparison in power generated between the dual axes and fixed 

mount.
▪ Android application for display of measurements and manual 

control.
Data was taken on 4/17 & 4/18

❑ Used Autodesk Inventor to 
3D print the three parts of 
the device

❑ Bluetooth connection 
between the android and 
the android application. 
Measurement data such 
as current, voltage, power 
and energy saved are 
transferred in real-time 
along with control signals 
to turn the system off.

Materials and Equipment

Dual Axis Tracking vs Fixed Mount
Circuit Diagrams

❑ Voltage Sensor (voltage divider)
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