






Mass:  1.8 Kg (~4 lbs)
Blades span 1.2 meter tip-to-tip
~2400 RPM



Helicopter for flight at Mars
• ~1.8 Kg
• Autonomous flight, charging, and overnight heating
• Communication with base station on rover

Mars Environment w.r.t. Flying a Helicopter
• Long distance from Earth
• Very thin atmosphere, ~1% of Earth’s atmospheric density, equivalent to ~100,000’ elevation at Earth
• Cold nights at Mars ~-90⁰C

Artist’s Concept
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in Mars-like atmosphere





Mass <1.8 Kg (<4 lbs)
Blade speed 1900-2800 rpm











Mass:  1.8 Kg (~4 lbs)
Blades span 1.2 meter tip-to-tip
~2400 RPM
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Helicopter Deployment from 
Rover’s Mars Helicopter 

Delivery System

30 Martian Days for Mars Helicopter Experiments
• Thermal survival in stand-alone manner
• Charging battery autonomous via the solar panel
• Telecommunication with the Helicopter Base Station
• Helicopter check-out
• First flight
• Up to 5 test flights

Helicopter battery maintenance and 
temperature  control

(In Progress)





The Wright Brothers
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NASA
• NASA Science Mission Directorate – Mars Exploration Program
• NASA Aeronautics Mission Directorate – Revolutionary Vertical Lift Technology Program
• NASA Science Technology Mission Directorate

Team across multiple organizations
• NASA JPL
• NASA Ames Research Center
• NASA Langley Research Center
• AeroVironment Inc.
• QualComm
• Others …
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