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CONOPS OV-1 Visualization  



Space Exploration Poster (2004) 
Scott Seymour – NGIS VP & GM



Space Exploration Poster (2004) 
Scott Seymour – NGIS VP & GM









ISR Multimode Sensor Visualization – Beamology! 

Space-Based Radar FOR  





EVR
Northrop Grumman

“Artist Concept”



Grumman Lunar Module (LM) Legacy 



Early LSAM “Altair” Lunar Lander Concepts 
NASA Constellation Program 



“Altair” Lunar Surface 
Access Module 
(LSAM) 
(2006)



MAGAZINES & PUBLICATIONS



IAAA Robert McCall 
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MANY 
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Marilynn Flynn

Simon Kregar







Finding A Balance . . . Dream Aircraft Designs by C. W. Miller



Finding A Balance . . . Dream Aircraft Designs:
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Finding A Balance . . . Dream Spaceship Designs:

Propulsion & 
Propellant Structural  

Design &  
Manufacturing

Crew 
Habitability

Attitude Control 
RCS

Electrical Power

Comms, Sensors &  
Electromagnetic 
Integration



Kinetic vs Non-Kinetic
Finding A Balance . . . The Knee of the Curve! 

Overall Level of Development Effort, Cost, Schedule, etc.
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The Design Thought Process - Work Backwards!!!
• What are the Requirements??? 

John Houbolt – Lunar Orbit Rendezvous

What Requirements 
& Trade Studies Yielded 
The DEATH STAR!!??

Wernher von Braun – Lunar Direct

Nova

Saturn V

100-160 Km



The Impact of Existing Infrastructure on Design
• Global Air Travel Infrastructure Investment - NASA ERA Program 

• Launch Vehicle Payload Fairing 
  JWST



Human Factors - Environmental Considerations

ARTIFICIAL GRAVITY at 2 RPM



Reality vs. Entertainment 
The Design Thought Process 
• Use the SCRIPT as your Requirements Document 
• Create a Backstory 
• Work Backwards – What are you trying to do?  
• Systems Engineering – Find a Balance 
• Be Consistent!

Star Wars  
X-Wing 

Interstellar Mission Duration = Hours/Days 

Star Wars X-Wing 
•SSTI!  
- but… 

•Primitive Avionics 
•Inability to Target 
•Interstellar FTL  
with no Bathroom!

Departure Planetary System Target Planetary SystemHyperspace Transit



The Many Faces of  
The Discovery . . .

Alternative Configuration Designs 
Developed During Pre-Production

3D Modeling 
& Renders by 
Nick Stevens

Realistic Science Fiction Spacecraft

Where’s The Propellant??? Where Are The Thermal Radiators???

Discovery – 2001: A Space Odyssey (1968)



Realistic Science Fiction Spacecraft

Hermes - The Martian (2015)

Consider the Crew Spaces of a  
Nuclear Submarine



AEROSPACE IMAGINEERING – CONCEPT DESIGN EXAMPLES
Cislunar Guard Spacecraft Concept

The Cislunar  
Economy!

Cislunar Guard 
Spacecraft Concept



SUPERNOVA (2000)

STEALTH (2005)



IRON MAN (2008)

Aerospace Facilities

MIT Ring

Apogee Award

CATIA 3D Design

J. Michael Riva



IRON MAN 2 (2010) J. Bach



IRON MAN 2 (2010)



Gggggggg

 202 INT. APOGEE AEROSPACE CONFERENCE ROOM - - DAY 
(FLASHBACK)  
  
Ben, four years younger, gives a PowerPoint presentation of a 
ROCKET ENGINE DESIGN to a half-dozen ENGINEERS. 
  
BEN 
(mid-discussion, in command) 
  
WAS: 
Then we close by telling them she burns twenty-six percent less fuel 
per thirty second interval – and that she weighs one third less than 
her predecessor. If they pass on this baby, then quite frankly, they 
deserve another Sputnik . . . 
  
IS: 
If there’s one thing I’ve learned about winning a contract, it’s tell 
‘em what you’re gonna tell ‘em, tell ‘em, then tell ‘em what you 
told ‘em. So we close by telling them she has a specific impulse 
that’s 3 % better from sea level to vacuum. If they pass on this baby, 
then quite frankly, they deserve another Sputnik . . . 
  
  
  
ENGINEER #1 
  
WAS: 
Gary’s counting on this for the quarter. 
  
IS: 
Gary’s counting on this for winning the next phase of the contract. 
  
  
  
BEN 
  
WAS: 
Quarter?  We’re making our year tomorrow, boys. Now if you’ll excuse 
me, I’m late for a very important date. 
  
IS: 
The next phase? We’re going to win the whole contract tomorrow, 
boys. Now if you’ll excuse me, I’m late for a very important date. 

SEVEN POUNDS (2008)

J. Michael Riva

Gabriele Muccino



• Three pilots in a top-secret military 
program struggle to bring a UCAV 
artificial intelligence program under 
control ... before it initiates the next 
world war. 

• Project not yet  
   “Green-Lighted” 

• Development began in 2002 

• Working title WARRIOR, and 
   briefly, AIR DOMINANCE 

• Concept design requirement 
   for two advanced aircraft, one 
   manned, one unmanned 

• Script review to incorporate 
   appropriate “Jargon” and 
   scene recommendations 

• Phase I with Digital Domain 
   Phase II with Sony/Columbia 
   Pictures 

• Culture Clash!

A Small Circle of Friends 
DragonHeart   
The Fast and the Furious 
xXx    
Stealth   

Rob Cohen 
Director 

Joel Hynek 
Visual Effects

Laura Ziskin 
Producer

J. Michael Riva 
Production Designer

1980 
1996 
2001 
2002 
2005



STEALTH (2005) • Carrier-based single-seat 
   stealth strike fighter 
• Near future 
• Mach 4 plus 
• Global range 
• VTOL/STOVL 
• Exotic propulsion PDE 
• Trans-Atmospheric?

Dark Eagle  
Deep Invader



STEALTH  
(2005)

• Carrier-based  
   single-seat 
   stealth strike fighter 
• Near future 
• Mach 4 plus 
• Global range 
• VTOL/STOVL 
• Exotic propulsion PDE 
• Trans-Atmospheric?

REALITY INDEX

10



STEALTH (2005)

F-35B STOVL 
Lift + Lift/Cruise



Russian S-37

Northrop 
“Switchblade”

STEALTH (2005) Northrop YF-23 ATF



STEALTH (2005)



STEALTH (2005)

“. . . Designed in Collaboration 
With Northrop Grumman 

“Stealth” Experts.”

F/A-37 Talon

EDI

6DOF





VIDEO GAME DEVELOPMENT - LARRY NIVEN’S FREEFALL



PERSEPHONE - Spacecraft Technical Advisor









SUMMARY & LESSONS LEARNED

• STEAM is good! 

• Art and Illustration help communicate complex ideas 
  and facilitate the systems engineering process.  

• Don’t shoot the technical advisor!  

• Producers/Director must have the vision and the will to  
  incorporate accurate science & technology. 

• Accurate science & technology does enhance the story 
  and can help educate.  

• Hopefully your movie will actually be good!  



- Keep Dreaming!  
- Keep Envisioning!  
- Keep Designing! 

- Questions? 

President – Aerospace Imagineering 
Former Manager - Engineering Visualization 

Northrop Grumman Aerospace Systems

Aldo Spadoni 


