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OVERVIEW & INTRODUCTION
Recent discoveries by NASA missions to Mars such as the Mars Science Laboratory (MSL) rover named
“Curiosity” and instruments on orbiting satellites have found large amounts of water in the form of water ice
at the higher latitudes and also hydrated minerals globally on Mars. They are the result of ancient clays and
clay-like minerals called phyllosilicates, or other
poly-hydrated sulfates that formed millions of
years ago in wet environments on the surface or
underground. Capturing this water is the key to
allow humans to “live off the land” or in scientific
terms “In-Situ Resource Utilization (ISRU)”. The
water can be used for human consumption,
hygiene, make rocket propellant for the journey
home, grow plants, provide radiation shielding
and for use in various manufacturing processes.
Before the water can be used in a human Mars
station, the granular minerals which contain the
water must be mined, or the soil overburden
must be removed, to expose the water ice. The
minerals and soil are typically in the form of
crushed and weathered rock called “regolith”.
This competition is for university-level students to design and build a mining robot that can traverse the
challenging simulated Martian terrain. The mining robot must then excavate the regolith simulant and/or the
ice simulant (gravel) and return the excavated mass for deposit into the collector bin to simulate an offworld, in situ resource mining mission. The complexities of the challenge include the abrasive
characteristics of the regolith simulant, the weight and size limitations of the mining robot and the ability to
tele-operate it from a remote Mission Control Center. The on-site mining category will require teams to
consider a number of design and operation factors such as dust tolerance and dust projection,
communications, vehicle mass, energy/power required and autonomy. In addition to the on-site mining
category, teams must also submit a systems engineering paper that explains their design philosophy. The
teams also get extra points for engaging in social media and public engagement throughout the year, and
have the option of giving a presentation to judges while at Kennedy Space Center. Points from both the
mandatory and optional categories are tallied for the grand prize, The Joe Kosmo Award for Excellence.
NASA directly benefits from the competition by encouraging the development of innovative robotic
excavation concepts from student teams which may result in clever ideas and solutions which could be
applied to an actual excavation device and/or payload on an ISRU mission. The unique physical properties
of basaltic regolith, reduced 3/8th of Earth gravity and other factors make off-world excavation a difficult
technical challenge. Advances in Martian mining have the potential to significantly contribute to our nation’s
space vision and NASA space exploration operations.

0

