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Research question:  Can a reconfigurable lunar rover be constructed that can change between an autonomous and manually driven state?

Abstract: This project is motivated by NASA’s 
Revolutionary Aerospace Systems Concepts and 
Academic Linkage (RASCAL) competition to 
demonstrate the feasibility of a reconfigurable lunar 
rover. Preceding astronaut arrival, this rover shall act 
as an explorer, but it will maintain the capability to be 
reconfigured and used as mobility system for 
astronauts once they land. The research group has 
focused their efforts on constructing a scaled-down 
version of this craft in order to test craft dynamics and 

the practicality of reconfigurable systems. 

Background: 
• Design prototype (Fig. 1) used to compete in a NASA 

lead student competition 
• Rover must complete science goals in an 

autonomous state, then be manually reconfigured 
to work as a mobility platform for two astronauts

Figure 1. Prototype Initial Design

Design Decisions:
Bogie Suspension System:
• Adopted from the Mars Rovers, this system equilibrates 

pressure experienced by all wheels and maintains wheel 
contact with the ground

• A differential connects the bogies on either side of 
the craft

• As one side rotates, the other will rotate in the 
opposite direction to the same degree (Fig.2)

Figure 2. Equilibrated Suspension (left) vs. Rotated Suspension (right)

Helically Grousered Wheels (Fig. 3)
• Reaction forces on the helix will 

push the wheel forward, when 
normal grousers slip

• Preliminary testing shows at 
higher masses and speeds, 
helical grousers offer better 
performance than traditional 
grousers

Figure 3. Helically Grousered wheel

Reconfigurability:
• Using 8020, the craft maintains a modular design
• Acrylic Paneling enables easy instrument swap

• Can add excavation or science tools
• Anticipating ability to switch between remote control 

state and basic autonomous state to simulate control 
reconfigurability

Conclusion and Future Works: Unfortunately, the current 
situation did not permit construction of the craft, which is 
the natural next step. However, once the craft is constructed, 
the research team has plans to test various excavation 
techniques such as percussive excavation. Furthermore, the 
team will further define the mobility characteristics of 
helically grousered wheels.
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