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USU Mars Rover Team

Some key performance variables we chose to focus on are:

 1) Rover Speed: points in the rover competition are weighted heavily on completion
  time. The faster our rover goes, the faster it can complete the missions.
 2) Tolerance of Wheel Rotation: accurate positioning of the rover is critical for the delivery
  mission and for placing the rover in the most e�ective position for the arm to work.
 3) Radio Distance: e�ective communication with the rover at long distances
  is necessary to complete all the missions.
 4) Arm Li� Weight: the rover arm must be capable of carrying loads up to 5 kg for the delivery mission
 5) Suspension Height:  all the missions require the rover to travel over rough terrain, so the
  ablitiy of the rover to drive over rocks and other obstructions is necessary

The Mars Society’s University Rover Challenge challenges students to build remotely operated rovers
that can accomplish a variety of tasks that might one day assist astronauts working on the surface
of Mars. Rovers compete in four missions: 

 - Science Mission to investigate a site for the presence of life.
 - Delivery Mission to deliver a variety of objects to astronauts in the �eld across rugged terrain.
 - Equipment Servicing Mission to perform dexterous operations on a mock lander using a robotic arm.
 - Autonomous Navigation Mission to autonomously travel to a series of locations. 
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What We Learned:

 - Extensive experience with motor controllers and operating motors from a computer
 - Creating a radio controller that can both receive and transmit data
 - E�ectively designing and 3D printing parts for strength and critical connections
 - Machining parts e�ciently and knowing when to delegate to more experienced machinists
 - The cost of ordering custom/technical parts and the associated shipping times 
 - The use of chemicals in life detection and the general �eld of astrobiology
 - Coding conventions for vehicle and arm control

The results of the key performance variables and future improvements are as follows

 1) Rover Speed: Run at 2.6 km/hr, surpassing target of 4 km/hr. Theoretical max velocity is 26 km/h.
 2) Tolerance of Wheel Rotation: Approximately 9 degrees. A braking system would improve accuracy. 
 3) Radio Distance: Radio distance reached approximately 330 meters with a small antenna.
  Upgrading to a high-end antenna could improve communication.
 4) Arm Li� Weight: The rover arm li�ed a weight of 10 kg, surpassing the threshold. Mass reduction 
  by drilling hole pa�erns and furthering the control code would be bene�cial.
 5) Suspension Clearance: Suspension clearance is 23.5 cm, surpassing the threshold. Improvements
  include mass reduction from the legs and adding stability upgrades like machined spacers.


