


















DUAL AXIS SOLAR TRACKING

Our design features a dual-axis style solar
tracking mechanism. The solar panel
assembly is mounted to a rotating axle that
gives us vertical movement. That is then
mounted atop a larger gear system that gives
us horizontal movement. This allows us to
track the sun at a number of angles.
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Our design is easily scalable and adjustable
to accommodate a wide variety of possible
Rover and Solar Panel sizes. For example, our
mechanical prototype is a scaled-down
version of the CAD model above.

We found that the Solar Tracker would
accurately move to keep the light sensor,
mounted on the prototype facing the light
source.
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We used a standard phone flashlight and
move in circles around the our tracking
mechanism to mimic the sun moving across
the horizon of the lunar south pole.

We created an experiment that measured the
ability of our prototype to track the sun. Our
goal with this testing was to replicate the
conditions created by sunlight as viewed
from the lunar south pole.
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Powering the Lunar Rover 
one watt at a time.
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The size of both the dual axis
mechanism and the solar panel
should be scaled to meet the needs
of the Lunar Rover.

To reduce the weight and increase
the strength of our mechanism,
carbon fiber should be used to
manufacture components of the
solar tracker.  

The software logic developed as a
part of this project should be
integrated into the systems of the
rover to better increase efficiency of
the solar tracker.

We tested our prototype with both a
light sensor and solar panel to see
what the optimal results would be, and
have experimented with gear ratios,
chaining vs. belting, and wiring
placement. We have 

Keep it simple and to the point by
listing the name, price and brief
description.

FINAL VISION
In the design of our prototype, we used the
materials most accessible to us. However,
we see that the following materials and
changes in design would suit the project
best for implementation. 

SOFTWARE

 We can assume that if the returned light value is zero the
sensor and solar panels much be dusty, as there should
always be some level of ambient light. This means that if it
does return zero we are able to send instructions to
activate the rovers cleaning mechanisms. This specific code
is for a single axis solar tracker, but by using two light
sensors, with one attached to the horizontal axis and one
attached to the vertical axis, essentially our code would
treat both axes as individual single axis trackers that are
combined together.

After choosing a Dual-Axis Tracker with a
turret and a standard solar panel
combination, we chose to use a laser
cutter and 3D printer to manufacture our
prototype, as these were the most
accessible. For electrical components we
used an Arduino and compatible motors,
batteries, and wiring. 

Space
ready.

A major priority with making our software was
making it simple and bug free to reduce potential
errors. We determined that the most effective
solution for our design would be to move the
tracking mechanism until a light threshold is
reached. The simplicity of this logic makes it
easily adjustable for many types of hardware, as
values in the code just need to be tuned. For
example, through testing we determined the light
threshold for our specific sensors was 300 units.
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How our design has grown…



1. Old horizontal axis gears
2. New horizontal axis gears
3. Vertical axis gears

Wiring portion for the servos and light 
sensors

Snippets of code for our project
(coded in python) Project Overview

Our challenge is to build a solar tracker 
that keeps a solar panel lined up with the 
sun to power a brick making rover.

The solar tracker has to recognize visual 
obstacles such as earth and adjust 
accordingly.

Sensor Attachment
It is best to place the photoresistors 
evenly around the solar panel so they 
gather equal amounts of light relative to 
the center of the solar panel.
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3.

3D Model of our project
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