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1. Robotic exploration IS 
human exploration

 2. Robotic exploration ENABLES 
science AND human exploration

 3. LATENCY is complex, and its role in 
future exploration needs careful study
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 2. Robotic exploration ENABLES 
science AND HUMAN EXPLORATION
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3. LATENCY is complex, and its role in 
future exploration needs careful study
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"...the unfortunate truth is that most things our 
rovers can do in a perfect sol a human 
explorer could do in less than a minute."

- Steve Squyres, Roving Mars
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BUT LATENCY 
IS COMPLEX



Ed	Mitchell	approaching	Cone	Crater
Apollo	14
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Charlie	Duke	sampling	rock-shielded	materials
Apollo	16
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John	Grunsfeld	and	
Andrew	Feustel	
helping	to	repair	HST.	
STS-125,	May	2009
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Improvised	rover	
repair	by	Gene	Cernan	
and	Jack	SchmiP	helps	
enable	the	discovery	
of	orange	soil	near	
Shorty	crater.
Apollo	17
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HOW TO BEST DEPLOY 
LOW LATENCY FOR 

TELEROBOTICS?



First	12	drill	holes	in	
Gale	Crater	(through	sol	1261)...
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Driving along the rim:  
Obstacle avoidance and 
mapping of dark wind streaks
Sol 1162  (May 2, 2007)
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Important Drivers
• Is there added science and/or exploration 

value that telerobotic operations from Mars 
orbit provides, given the risks that the crew will 
be exposed to?  

• If so, what specific attributes does low-latency 
provide that is worth that risk, versus just living 
with the current delay in communications?

• If not, are there technological advances or 
innovations that could provide that added 
value, helping to focus current/future 
development work?
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