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NASA Human Exploration Rover Challenge: The team 
will participate in both TSGC Design Challenge and 
Human Exploration Rover Challenge. Challenge includes 
a total of 10 obstacles with an 8-minute limit 
HPV Division: Teams design and build human-powered 
rovers to overcome various terrains.
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Figure 3: Heavily reliant on 
steering capability

Obstacles & Terrain

Safety features included in the design:
• Three-point harness for each driver 
• No sharp or rough edges
• Low center of gravity
• Reclined seating

Construct a human-powered rover to complete the 10 
obstacles in under 8 minutes. Goals to achieve are:
• Total weight of the rover under 130 pounds
• Turning radius under ten feet
• Braking system can hold drivers on 30-degree incline
• 12-inch ground clearance to appendages of drivers
• Maximum Dimensions: 5 feet 𝐿𝑥𝑊𝑥𝐻
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Technical Readiness Level (TRL) – 3. The 
proposed objectives have been met based off 
calculations and HERC guidelines. Successfully 
building the rover and undergoing proper 
testing are close. Current goals achieved: total 
weight under 130 pounds, turning radius 
under ten feet, 12-inch ground clearance. 

Figure 6: Current seat design

Figure 9: First rover concept Figure 10: Current rover design
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Figure 7: Second frame concept Figure 8: Current frame design 

Figure 5: Second seat concept

Figure 1: Uneven terrain with 
alternating terrain elevations

Figure 2: Ascending and 
descending terrain; ramps.

Figure 4: Traversing through 
gravel/pebble terrain

Figure 11: Displacement diagram

• Length - 61.03 inches
• Width - 44 inches
• Height - 28.65 inches
• Total weight - 91.22 lbs.
• Seat angled by 30 degrees
• Drivetrain has 2:1 ratio for more 

power
• Reverse gearing so person in rear 

seat still pedals forward

FUTURE PLANS

Obstacles in competition test the strength and 
adaptability of the rover. The course includes obstacles 

with steep inclines/drops, steering capability, and 
different types of terrain(sand, gravel, etc.) 

• Fixed points where control arms and 
frame meet

• 155 lbs. of force on front seat 
• 190 lbs. of force on back seat
• 200 lbs. of force on the backs of the 

seats
• 250 lbs. of force on the poles of the 

pedals

Morph Chart 1 2 3 4 5
Frame I-Frame Double-I Square Car Frame X - Frame

Frame Material Chromoly-
Steel Aluminum Lithium 

Aluminum

Suspension Multi-Link Leaf Spring Double 
Wishbone Solid Axle Macpherson

Seats Bucket Car Curved Flat

Wheels 3-Spiral 4-Spiral 4-Spoke 5-Spoke One-Piece

• Alter overall length to satisfy length 
objective. 

• Further calculations to improve the rover 
components

• Gathering the required supplies and 
materials for the rover

• Properly welding all components
• Testing and trial runs shall be conducted
• Modify components from test results and 

second opinions

CALCULATIONS

Table 1: Turning radius

Table 2: Gear ratio

Seats: Safety
Wheels: Weight, Rigidity

Suspension: Great handling

Reasons
I-Frame: Easy to weld

Frame Material: Lightweight

DESIGN SPECIFICATIONS
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