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Problem: 
The 2025 CoSMIC Competition, held at Iowa State 

University, challenges college students to design, develop, 
build, test, and compete with a prototype lunar robot. 
Goal: 

The goal of the competition is to simulate tasks that 
support NASA’s In-Situ Resource Utilization initiatives, 
whose goals are to use lunar resources for sustainable space 
exploration by mimicking the extraction, handling, and 
transportation of regolith.
Deliverables:

The mechanical engineering deliverables include a 
prototyped rover that is fully functional that is to full-scale, 
and that can perform excavation, transportation, and 
autonomous navigation tasks in a lunar environment.

Dimensional and Mass Constraints
- Must fit within 1.50 m (L) × 0.75 m (W) × 0.75 m (H) in 

stowed configuration. May deploy up to 2.0 m in height.
- Maximum system mass: 80 kg
Power and Safety
- Fully self-powered with onboard batteries.
Control and Communication
- Supports telerobotic and autonomous operation.
- Teams must provide their own Wifi hardware.
Excavation and Deposition
- Must be capable of collecting ,storing, and depositing 

coarse regolith simulant with embedded rocks at a high 
rate

- Excavation material must be sourced from a 
designated zone and transported to the berm 
construction area.

Regulatory Compliance
- All components must simulate off-world plausibility 

(e.g., no reliance on atmospheric processes).
- PPE-compliant design to ensure safety during handling 

and operation.

Team CREED would like to thank Iowa State University for hosting the 2025 
CoSMIC competition. We would also like to extend our appreciation to San 
Diego State University for the opportunity and funding along with faculty 
advisors Dr. Shaffar, Professor Dorr, Oscar Correa, and mentor, Ryan Liu for 
their guidance.
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Arena Specifications:
1. The CoSMiC arena is filled with Aglime Regolith Simulant 
2. The arena area measures 5.48 meters long and 4.87 meters wide and 45 cm deep. 
3. Larger rocks may also be mixed in with the Regolith Simulant in a random manner 
4. The judges will attempt to construct the obstacle field that will require obstacle 

detection, mapping, and navigation planning to determine a “slalom” route to 
reach the excavation zone. 

5. There will be at least three (3) obstacles placed on top of the arena surface within 
the obstacle zone area at random. 

6. Crater Obstacles - there will be at least three (3) craters of varying depth and 
width, being no wider or deeper than 40 - 50 cm.

Deposition Sub Assembly Excavation Sub Assembly 

Deposition Exploded ViewExcavation Exploded View

Prototyping
Purpose:

Used for early development and testing of 
mechanical components and controls code.


