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Overview  
Utilizing robotic probes has become a cost-effective way of 
exploring celestial bodies and conducting science within our solar 
system. Conducting experimentation, designing manipulators, 
power management, and autonomous navigation are open areas 
of research and development in constructing these interplanetary 
robotic probes. 
 
Objectives 
 
Our objective is to design and construct a Mars rover that is capable of operating within 100 feet 
of its starting position, and collecting rock samples. In addition to those requirements, we have the 
stretch goals of design a system that can be controlled over the Internet, and have an 
autonomous return to base functionality. To test this system, a competition in collecting samples 
will be held on Earth at the end of the semester. 
 
Approach  

• For this project, we collaborated with two international student teams: one from Belgium 
Campus in South Africa and another from The University of Melbourne, Australia. 

• Competition requirements and project needs were created with input from Boeing 
sponsors. 

• For concept selection, the design of the rover was divided into subsystems. 
• For each subsystem, we researched existing systems and patents. 
• Using concept selection matrices, we chose the best concepts to develop 
• We used FEA and hand calculations to estimate the stresses and torques required of our 

components in the design. 
• We used a combination of traditional manufacturing and rapid prototyping using 3D 

printing in order to construct the rover. 
• The software subsystem was developed both on high-level operating systems and low-

level microcontrollers according to computing hardware capability. 
• All-systems testing & development occurred ahead of our competition, in order to verify 

subsystem interoperability.  

Outcomes  
 

• For the competition, we were able to create an 
Internet based control system, which allowed a pilot 
from the Belgium campus team to control the rover 
and pick up a sample. 

• The team was able to design our rover with an 
emphasis on safety. Our design allows for a quick & 
safe emergency stop. 

• The rover design is within a $1000 budget, having 
$970.49 in expenses. 

 


