
System is designed to 
have an acceptable 
level of availability and 
maintenance demands

System is tolerant to 
faults, failures and other 
anomalous internal and 
external events

System remains functional 
for intended lifetime, 
environment, operating 
conditions and usage

System conforms 
to design intent 
and performs as 
planned

Assurance of Space Mission Autonomy
Martin S. Feather & Rudranarayan Mukherjee

Jet Propulsion Laboratory, California Institute of Technology

“The impactor … took over its own 
navigation and maneuvered into 
the path of the comet.” 
https://solarsystem.nasa.gov/deepimpact/mi
ssion/factsheet-postencounter.pdf
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velocity

Curiosity Mars Rover, 2016-present

“A.I. software has helped it zap dozens of 
laser targets …when the ground team was 
out of contact with the spacecraft.”
https://www.jpl.nasa.gov/news/news.php?feature=6879

Alternative 
targets

Assurance – follows NASA’s Reliability & Maintainability Objectives Hierarchy

Assure nominal 
mission

Assure 
longevity 

Assure resilient to 
faults & failures

Assure 
maintainable

https://sma.nasa.gov/news/articles/newsitem/2014/12/04/osma-introduces-new-objectives-based-strategies

©
 2

0
1

7
 C

al
if

o
rn

ia
 In

st
it

u
te

 o
f 

Te
ch

n
o

lo
gy

. G
o

ve
rn

m
en

t 
sp

o
n

so
rs

h
ip

 a
ck

n
o

w
le

d
ge

d
.


