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The Power of Leadership, 
Teamwork and Innovation
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Beginnings of the Space Age

“I believe this nation
should commit itself to 

achieving the goal, before 
this decade is out, of landing 

a man on the Moon and 
returning him safely

to Earth.”

Beginnings of the Space Race

John F. Kennedy
May 25, 1961

John F. Kennedy
September 12, 1962

“We do these things 
not because they are 

easy, but because 
they are hard.”

3

4



Looked impossible…
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Constraints drive innovation

• Deep space mission cost comparisons ($M FY’ 16)
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Mars Science Laboratory  '11  (1 Rover)
Mars Reconnaissance Orbiter '05

Deep Impact '05  (Comet flyby w/probe)
Mars Exploration Rovers  '03  (2 Rovers)

Mars Odyssey '01  (Mars Orbiter)
Stardust  '99  (Comet flyby, return to earth)

Mars '98  (Mars Orbiter + Lander)
Deep Space 1  '98  (Technology demo)

Mars Pathfinder  '96  (Mars Lander w/rover)
Cassini  '98  (Saturn Orbiter w/probe)
Galileo  '89  (Jupiter Orbiter w/probe)

Voyager  '77  (Outer planets, 2 S/C)
Viking  '75  (2 Mars Landers+ 2 Orbiters)

Mariner '71  (First Mars orbiter, 2 S/C)
Mariner '64  (First Mars mission, 2 S/C)
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Know what your customer wants
• Demonstrate a simple, reliable and low cost system for placing science 

payloads on the surface of Mars

• Demonstrate NASA’s commitment to low cost planetary exploration 

• Demonstrate the mobility and usefulness of a microrover on the surface of 
Mars

• Assess the structure of the Martian atmosphere, determine elemental 
composition of rocks and soil, investigate surface geology and mineralogy 
of rocks and acquire meteorology data at the surface 

Mars Pathfinder Mission Objectives

The
Vision
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Mars is hard…
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Entry, Descent & Landing

Seven minutes
of terror!!
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Entry, Descent & Landing

Seven minutes
of terror!!

Leadership

Glue &
grease
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Innovation: 
Ideas, 

Constraints 
& Execution

3 Generations of Innovation

Disruptive & 
evolutionary 
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Technology

Need driven     
and test proven 

Test, Test, Test!!!
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The Team

Talent,
ownership & 

trust

Diversity

Skills,
experience
& networks
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Emotional 
Intelligence

(EQ)

Drive, 
judgement 
& resilience 

Communication

Clear &
effective
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CONSEQUENCES
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Identify, Understand, Communicate & Mitigate Risks

Robust solutions: Tolerant to unknowns
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Question Assumptions

Launch!
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Precision
Execution!

Mars Sample Return
(10-20 m, pin-point) 
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Sedimentary 
Rock by Mars 
Exploration

Rovers

Active Features 
by Mars Global

Surveyor
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Curiosity Discoveries

Earth

Mars

Sample Return and Science
2031

Sample Retrieval Lander 
(SRL)  2026

Tube Retrieval

Mars Ascent
Vehicle

SRL

Orbiting 
Sample

Mars 2020

Mars2020
2020

Tube Collection & 
Depot

Retrieve OS

Earth Return Orbiter 
(ERO)  2026

Earth Entry 
Vehicle

Break Contact 
with Mars

Avoid Earth

ERO

Fetch Rover

Relay Support

Tube Delivery
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Mars 2020

Mars Sample Return
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Evolution of the Journey to Mars

You are
here!!
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