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Stardust Capsule Re-entry, 1/15/2006



Stardust Capsule



Stardust Capsule at the National Air & Space 
Museum, Washington, DC

Fastest	entry	ever	of	a	Man-made	object	at	Earth,	~13km/s	



SpaceX Dragon Re-entry

	December	8,	2010	-	first	orbital	flight;		May	22,	2012	-	first	cargo	delivery	to	ISS	



SpaceX Dragon



Recovered Dragon C1 Capsule at  
SpaceX HQ

First	ever	commercial	re-entry	capsule	



How Were These Innovations 
Accomplished?



By Pursuing Innovative Paths

How Were These Innovations 
Accomplished?



Innovation and the Chaordic Path*  

10 * - http://www.dailygood.org/story/445/transformation-by-design-melissa-hoffman 



Some Observations on Innovation 

1.  Innovation is fragile and easily inhibited 
2.  Innovation is in itself an exploration: 

–  Its not clear where the path will lead, and there will be surprizes – both good 
and bad – along the way 

–  Not possible to know when you’ll reach the desired goal, if ever; i.e., 
innovation is very difficult to schedule 

–  Innovators need to be given “room to roam” and to “follow their curiosities and 
hunches” if you want them to innovate 

3.  There are those naturally oriented to innovation (inventors), and those 
who oriented against it (process and control people).  Both types have 
important roles, and both have trouble understanding each other. 

4.  There is a natural tension between Innovation and Control in an 
organization; a balance is needed to allow innovation, but still maintain 
reasonable order and effective processes 

5.  A healthy organization needs a portfolio of activities – mostly “best 
practice” – but with some level of “emergent practice” along the chaordic 
path to keep things fresh 

6.  Driven in-part by the rapidly evolving emerging commercial space 
industry, NASA is delibrately pursuing more innovative approaches at the 
present time 
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National Space Policy

Introduction
•  “Fifty years after the creation of NASA, 

our goal is no longer just a destination 
to reach.  Our goal is the capacity of 
people to work and learn and operate 
and live safely beyond the Earth for 
extended periods of time, ultimately 
in ways that are more sustainable 
and even indefinite.”

Principle #2
•  “A robust and competitive commercial 

space sector is vital to continued 
progress in space.  The United States 
is committed to encouraging and 
facilitating the growth of the U.S. 
commercial space sector that 
supports U.S. needs, is globally 
competitive, and advances U.S. 
leadership in the generation of new 
markets and innovation-driven 
entrepreneurship.”
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NASA Executive Summit, 7/2016

Managing	Transi*on	–	NASA	Execu*ve	Summit	(July,	2016)	
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NASA Executive Summit, 7/2016

Managing	Transi*on	–	NASA	Execu*ve	Summit	(July,	2016)	

The	Space	
Portal	was	
formed	by	
individuals	
exploring	

tomorrow’s	
shores	



Space Portal Commercial Space Network 



Some of Our Activities
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COTS	Knowledge	Capture	Project	
HEOMD	

A	New	Entrepreneurial	Paradigm	
for	the	InternaLonal	Space	

StaLon	

June	21-22,		
2005	

2-4	October,	2007	



commercial 
      microgravity

commercial lunar

commercial Mars

commercial-enabled
science

PLANETARY 
SUSTAINABILITY 

Space Portal Development Thrusts



Planetary Sustainability
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commercial 
      microgravity

commercial lunar

commercial Mars

commercial-enabled
science

PLANETARY 
SUSTAINABILITY 

Space Portal Development Thrusts

Using Space to Benefit Earth and Advance Humanity



“It	is	not	the	
strongest	of	the	
species	that	
survives,	nor	the	
most	intelligent…		
	
It	is	the	one	that	is	
most	adaptable	to	
change.”	

Charles	Darwin	


