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Abstract 
ARKSAT-1 is meant to set out the very first satellite launch attempt by the University of 
Arkansas. The main problem trying to be solved is if it is possible to shine a light from our 
satellite and be able to point and track it from Fayetteville. All the work will be from scratch and 
the design, safety, compliance, and workflow will be obstacles to our mission. Through working 
with Nanoracks and NASA, we hope to gain valuable knowledge of the Cube Satellite (CubeSat) 
development process in order for both ours and future mission success.  

1.0  Problem 
The question we are trying to answer is the feasibility of detecting a LED on a satellite and to 
also test fly the University of Arkansas’s first CubeSat  in order to gain experience for future 
missions.  

2.0  Objective 
Create a functional cube satellite that will shine a high powered LED onto the city of Fayetteville 
when orbiting Earth. 

3.0  Background 

3.1  Key Concepts 

The key concepts of this project are all related to the development of systems and technology of 
cube satellites. The main concerns we are dealing with are the electronic wiring and 
programming.  

3.2  Related Work 

Many other CubeSat missions have been attempted before ours and thus there is plenty of 
documentation of former development. The company Nanoracks supplied us with a Lessons 
Learned[1] document describing the main concerns and design problems that many in the past 
have run into. This extensive documents lists all concerns from materials to unique 
subcomponents that we may need. 
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4.0  Design 

4.1  Requirements and/or Use Cases and/or Design Goals 

● Electronics must communicate through I2C protocol or SPI. 
● Sensors and cameras must pass information to the main controller. 
● Main controller will transmit data received through a radio band in order for us to recieve 

on Earth. 
● Interface with magnetorquers using PIC microprocessors to orient satellite. 

4.2  Detailed Architecture 

The current satellite design will have the LED “tuna can” (a LED encased in an 
aluminum cylinder) on the bottom of the cube with 3 higher resolution optical cameras around it. 
Each of the other faces will have a low resolution IR camera for tracking where Earth is. Inside 
the satellite will be the main control board with an Arduino MKRZero and several PIC 
controllers for the sensors. There will also be 2 power systems, an uncharged battery cell array 
and a ClydeSpace EPS at half charge. Finally, we will have a radio wave transmitter and receiver 
that will be used to send and receive data/instructions.  Other systems include solar panels 
throughout the shell of the satellite and magnetorquers on each face of the cube in order to rotate. 

 

For software, the structure of the code is still being debated. There will be multiple files 
that will be loaded onto the PIC microcontrollers onboard and help communicate with the 
Arduinos. The arduinos will handle most of the algorithms to pinpoint location and organize 
data. Sending and receiving data will also be done by the Arudinos and will be broadcasted back 
to Earth. Many of the design aspects for software are unknown due to not having a prototype to 
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test different configurations. There are not many resources online of other missions and so 
software will be the main aspect of the mission that will need to be tested extensively.  

4.3  Risks 

Risk Risk Reduction 
LED turning on unexpectedly Working in conjunction with physical inhibits, we will make 

sure LED power supply will remain at a low voltage until 
LED is needed. 

LED draining power Rigorous testing to make sure LED only turns on at the proper 
time 

Not completing the project Regular visits to the lab, weekly meetings with our team and 
biweekly meetings with Nanoracks, and a design schedule 
will ensure that the project will be finished. 

4.4  Tasks –  

1. Learn about the electronic components in the design. PIC microcontrollers use 
PICBASIC and Arduinos use a version of C. 

2. Learn about the I2C protocol used to communicate between controllers and pass data. 
3. Learn about SPI protocol for communication between higher resolution camera and 

hardware. 
4. Develop code for communication between sensors and PIC controllers. 
5. Develop code for communication between arduino and PIC controllers. 
6. Develop code for orientation of satellite. 
7. Develop code for centering satellite camera towards the Earth. 
8. Develop code for pinpointing Fayetteville. 
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4.5  Schedule 

Tasks Dates 

1. Become familiar with relevant 
technologies 10/1-11/1 

2. Learn about I2C Protocol 11/1-11/7 

3. Develop code for PIC and 
Arduino communication 11/8-11/15 

4. Develop code for PIC and sensors 
communication using I2C 11/16-11/30 

5. Learn about SPI protocol 12/1-12/15 

6. Develop code for Arduino and 
Camera communication using SPI 12/16-12/31 

7. Develop code for orientation of 
satellite 1/1-1/31 

8. Add the ability for satellite to find 
Earth 

2/1-2/29 

 

9. Add the ability for satellite to 
pinpoint Fayetteville 3/1-3/31 

10. Perform safety and reliability 
tests/ optimize design 4/1-4/30 

  

4.6  Deliverables 

● PICBASIC code for PIC controllers that will communicate with an Arduino, sensors, and 
cameras. 

● Arduino code for receiving and sending data between components. 

● Arduino code for translating data into radio in order to receive data from Earth. 

● Reports on development of code and circuit design. 

5.0  Key Personnel 
Karshin Luong - Luong is a senior Computer Science major in the Computer Science and 
Computer Engineering Department at the University of Arkansas. He has completed Digital 
Design, Computer Organization, and has worked with electronics in the past. His responsibilities 
will be to get the electronic components of the cube satellite to properly communicate and send 
data. 

 



Title (via View/HeaderFooter) 

Kyle Davison - Davison is a senior Computer Science major in the Computer Science and 
Computer Engineering Department at the University of Arkansas. He has completed Digital 
Design, Computer Organization, and is learning more about microprocessor programming 
through individual study. His responsibility is to prototype design features that may be used in 
the satellite. He will also implement the final design choices. 

Champion/Advisor name, Industry champion/professor – Dr.Huang is the professor leading 
this project and he has had extensive background in both aerospace and mechanical engineering. 
He teaches a majority of the aerospace classes the University of Arkansas provides and is 
running two other design teams as well as ARKSAT-2 which will launch a year after 
ARKSAT-1.  

1.0 Facilities and Equipment 
Edward Durell Stone House (Lab location) 

Lab computers 

Breadboards 

Oscilloscope 

Electronic components(Arduino, PIC controllers) 

Multimeters 

IR Sensors 

Cameras 

7.0  References 
[1] Henry B. Martin, Conor G. L. Brown, Tristan A. Prejean, Nathan D. Daniels, “Bolstering 
Mission Success: Lessons Learned for Small Satellite Developers Adhering to Manned 
Spaceflight Requirements”, Nanoracks LLC, 2018 

 

 


