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One-slide summary of everything in this workshop:
Robotic Space Exploration (RSE) 2.0 RSE 3.0

Current Future

?
To be discussed in 

this workshop



Why do we explore space?

Because we know so little about it

Implications:
Å For science: many discoveries waiting to be discovered

Dr. Morgan Cable (JPL)
Unsolved Mysteries in the Outer Solar System



Alien life?

Death Star
(D = 160 km)

(D = 513 km)
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Why do we explore space?

Because we know so little about it

Implications:
Å For science: many discoveries waiting to be discovered
Å For engineering: many surprises waiting to be encountered



Bad things happen in space

Surprisingly pointy rocks
(Damages on wheels)

Curiosity

Surprisingly rocky surface
(Forced to change navigation approach)

OSIRIS-REx

Surprisingly soft rock
(Sample crumbled to powder) 

Perseverance



Visited
(at least once)

Future 
mission exists

Likely a future 
mission

No plan yet
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Flyby 2 >10 >10 >10 >10 >10 5 7 6 4 3 3 1 1 1 2

Orbit 1 8 >10 1 1 >10 2 2 *Multi-
flyby

1

Atmospheric 5 1 1 Dragonfly

Surface 10 >10 2 2 10 1
*impactor

1

Subsurface VIPER 
(cancelled)

Mars Life 
Explorer

Sample 
return

8 3

Visited >10 
times
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1960s

RSE 1.0

A fundamental paradigm change in robotic space exploration (RSE) is needed

Current

RSE 2.0
Future

RSE 3.0

Moon Mars Beyond

Trial and error Incremental sophistication Adaptive one-shot exploration
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RSE 1.0
The Moon (1958 ï 1968)



RSE 1.0: Trial-and-error



RSE 2.0
Mars (1992 ï Now)



RSE 2.0: Incremental sophistication through a 

series of missions



Robotic exploration 2.0
Incremental sophistication through a series of missions

Environmental uncertainty



Orbiter

Environmental uncertainty

Task complexity



Simple robotic mission

Task complexity

Environmental uncertainty



Simple robotic mission

Environmental uncertainty

Task complexity


