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The Nodes: the most 
complex ISS modules 
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NODE 2 HARMONY, 23 october 2007… > 10 years on orbit!  

Image credit: 
NASA 
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On orbit human habitats 
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contaminants 

Image credit: NASA 
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HUMAN SPACE EXPLORATION 
HUMAN EXPLORATION:  

New challenges 



Humans in deep 
space / planets: 

 
many technical 
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Cygnus at ISS 
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Cygnus for Cargo Resupply – many flight tests!  
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We are good at making “space silo” but… BEWARE!  
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Execution 

Innovation 
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Need to get agile, LEAN, ambidextrous 

Execution 

Innovation 
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Lean Start-up – Minimum Viable Product 
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Lean Start-up: Build – Measure – Learn  
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Lean Start-up for overcoming the “TRL Death Valley”  

TRL 4 
TRL 6/7 

More affordable 
demonstration in 

space and 
analogue 

environments 

Credit: Karen Portin, on Flickr 
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Platforms for On-orbit R&D, Demonstration, Verification 

Image credit: NASA 

Image credit: Axiom 
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Paolo Nespoli on ISS, November 7th 2017:  mission accomplished! 

PERSEO - Personal Radiation Shielding for intErplanetary missiOns 

Credit: NASA 
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Future: PFPU 

Image credit: NASA 



29 
THALES ALENIA SPACE OPEN 

Ref.: 

Template : 83230347-DOC-TAS-EN-005 

© 2017 Thales Alenia Space 

Future platforms for On-orbit R&D, Demonstration, Verification 

IXV successful demo 
(Feb 2015) 
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SpaceRider (ESA)  

Orbital and re-entry platform, under development 
by Thales Alenia Space and AVIO 

Image credit: ESA 
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Exploration of moon and Mars surface 

Produce food 
Bioregenerative 

Regenerate air and 
water via 

phys/chem tech 
Stock resources 

Image credit: NASA 
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The PIUME product line 



Thanks for your attention! 

Credit: superstarfloraluk.com 


