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InSight EDL Overview and As-Flown Performance



• InSight EDL system is nearly identical to NASA’s Phoenix 
system that landed in 2008
– 2.65 m diameter aeroshell flying a ballistic entry
– Viking heritage 11.8 m DGB supersonic parachute
– Powered descent under 12 pulse-width modulated descent engines
– IMU and wide beam Doppler radar for navigation

• Unique challenges to InSight
– Higher landing site elevation than Phoenix

• 1.4 km higher so less time/altitude to do EDL
– Landing during dust storm season

• Created the need to assess EDL performance against 4 dispersed atmosphere 
models representing possible environments during EDL
– Nominal background atmosphere
– Regional dust storm atmosphere
– Global dust storm atmosphere
– Decaying global dust storm atmosphere

• Multiplied the work load on the EDL team throughout the life of InSight
• Required extra heatshield TPS to compensate for possible dust abrasion
• A unique landing point targeting process was developed for operations to 

compensate for changing atmosphere conditions during approach to Mars
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InSight EDL Overview
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InSight EDL Architecture: Pre-Landing Predicted
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Timeline and 
performance values 

are pre-landing 
predicts, not as-

flown values
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InSight Landing Day Team – Two Main Locations

Photo courtesy of Lockheed Martin Space

Team at Jet Propulsion Lab in 
Pasadena, California

Team at Lockheed Martin Space 
in Littleton, Colorado
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InSight EDL Team Orgs
• Jet Propulsion Lab
• Lockheed Martin Space
• NASA LaRC
• NASA ARC
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High Level Summary of EDL Event

• After a smooth approach to Mars, InSight successfully touched down on 
November 26, 2018

• The spacecraft was delivered to entry interface with an entry flight path 
angle (EFPA) of -12.046°, well within the required corridor of ±0.21°
centered on -12.0°

• The spacecraft performed nominally and as designed throughout EDL
• While the spacecraft performed nominally, there were a number of 

indications the trajectory flown was not down the middle of predicts

• Subsequent investigations show contributors were atmosphere and vehicle 
aerodynamics
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Landing Day Indicators

Peak Deceleration Peak-g reached 8.13 g while 99% high predict was 8.14 g

EDL Duration Time from Entry to Touchdown was 35.5 s faster than 
predict, and near the predicted lower limit

Landing Location
Vehicle landed 12.3 km uptrack, with a 6.1 km crosstrack
error, or 13.9 km from the center of the final predicted 
landing ellipse
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InSight Landing Location

Landing location relative to last predict:
Uptrack distance: 12.3 km
Crosstrack distance: 6.1 km

Final predicted landing location
Actual landing location

Landing Location on InSight Landing Hazard Map

HiRISE high resolution 
imaging coverage
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End-to-End EDL Performance Table

0.5 g higher peak 
deceleration

9.0 sec early to 
chute deploy

2.4 km low on chute 
deploy altitude

30.9 sec shorter 
duration on chute

4.4 sec longer during 
terminal descent
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35.5 sec early to 
landing



• The InSight spacecraft performed nominally and as expected
• The trajectory flown resulted in peak deceleration higher than 

expected, a short EDL duration, and a landing somewhat 
uptrack and crosstrack of the predicted landing location
– More details on the factors contributing to the flown trajectory are 

in IPPW presentations
• Mars InSight Trajectory and Atmosphere Reconstruction
• Performance of the InSight Spacecraft During Entry, Descent, and 

Landing at Mars
• Comparison of the Reconstructed Entry, Descent, and Landing Phase 

of the InSight and Phoenix Mars Landers
• Poster session contains additional aerodynamics details, as 

well as information on parachute, aerothermal, radar, 
operations, landing safety, and will have an animation of the 
landing generated from flight data
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Summary


