
Objectives:

1. Confirm the Mars Science Helicopter (MSH) can 

robustly take off in the jetpack EDL disturbance 

environment.

2. Demonstrate MAHD in end-to-end closed-loop 

simulations

3. Run TRL Planning Assessment Review
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Curse Stage Separation 
Time: E-10 min | Alt >125 km
Speed: 8,300 m/s

Atmospheric Entry
Time: E+0 s | Alt:125 km
Speed: 8,300 m/s

Parachute Deployment
Time: E+164 s | Alt: 13.7 km
Speed: 339 m/s

Heli-Jetpack Release
Time: E+398 s | Alt: 600 m
Speed: 44 m/s

BAM Maneuver & Hover Transition
Time: E+401 s | Alt: 449 m
Speed: >4.5 m/s

Rotor Unfold & Spin-up
Time: E+411 s | Alt: 200 m
Speed: +/-1 m/s

Heli Separation & Jetpack Shutoff
Time: E+431 s | Alt: 200 m
Speed: +/-1 m/s

Rotorcraft Landed
Time: E+460 s | Alt: 0 m
Speed: 0 m/s

Background: Concept of operations for MAHD

Significance/Benefits to JPL and NASA:

Pushing MAHD to TRL 5 by end of FY24 makes it ready for inclusion in a mission proposal.

Approach and Results

• Demonstrated autonomous take-off of MSH in cross winds in 
trimmed conditions (top figure).

• Verified benefits of actively trimming for winds (right figure)
• Implemented high-fidelity simulation in DARTS
• On-going: demonstration with variable pitch actuation


