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Early and Affordable Risk Reduction 2 €

0 Our rapid prototyping drives down proposal and project risk by:
Test bedding the high-risk functions of proposed systems
Demonstrating system performance in a prototype environment

0 Our prototype and test bed skills make this affordable
We apply COTS technology to address tough requirements

Risk I Lo
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Trade-offs result in baseline design
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More rapid rate of risk retirement is achleved
by through rapid prototyping & demo projects
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Reproducible Results are the Cornerstone glﬁ,e%
for our Rapid Prototyping Effort

Repeatable approach consists of

following systematic sequence: a End product is detailed

design package that can

Accept customer requirements v Rapidly be “plugged” directly into

converge formal design process
Develop potential COTS solution — with Including configuration
l customer control, drawing package,
vendor specs, BOM,
Develop selected prototype/testbed validated models, ...
l Tl 0 Complete IP ownership
Test / fix / retest resides with our customer

|

Deliver end product



Successful Case Studies Demonstrate
the Effectiveness of our Approach
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Program

Features

Benefits

RAPID cold-gas testbed

0 Complete GNC/propulsion control avionics
0 Extremely tight schedule for flight test

a Flight test accomplished
0 Reproducible low-cost avionics suite
demoed

LIFE astrobiology
experiment

0 Miniaturized complex packaging assembly
0 Guaranteed survival of high-G shock impacts

0 Low-cost design and documented V&V
effort
0 On-schedule delivery for spacecraft I&T

Emergency suborbital
spacesuit glove

0 Leveraging COTS parts & technology
0 Emphasis on safe but low-cost testing

O Low recurring cost proved out
o Safe qualification program w/human
subjects

Proximity Radar for
Planetary Lander

0 Leveraging state-of-art RF technology from cars
industry

0 Low-cost miniaturized reliable radar
sensor matched to unique customer
requirements

Guidance module for 40-

mm grenade

0 Smart precision guidance capability enhances
firepower while minimizing collateral damage

0 Working prototype convinced skeptical
customer
0 Better understanding of LCC

Discussion of these typical case studies follows on next pages:
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RAPID Cold-gas Testbed

0 DARPA desired to develop a rocket-powered
autonomous platform for inserting payloads
inside deep caves complexes while overcoming
entry berms and obstacles

0 To resolve DARPA concern about recurring
avionics cost, Stellar developed and tested ' -
\WiFi = processor. | || driver

integrated propulsion/GNC testbed to demo - bem
this unique precision delivery capability oy

Testbed avionics architecture

“ Leveraging COTS electronics components: IMU, .
. . was designed to leverage
propulsion drivers, and radar obstacle sensors COTS components
0 Program completed successfully within $120k
budget

Integrated testbed was
extensively tested at Stellar
and customer facility

Project Kickoff
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Results
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LIFE Astrobiology Experiment SJ€

Q The Planetary Society is participant on Russian Phobos-Grunt
sample return mission

= Providing first interplanetary space microbial life survivability
experiment

0 Challenging requirements
“ Triply-redundant bioseal for 31 samples
“ Compliance with severe planetary protection requirements
“ Recording of radiation dose and temperature extremes
“ Landing impact shock of 4,000 G (demonstrated by testing)
“ Total mass not-to-exceed 100 grams

0 Project nearing completion within challenging $110K budget

- Assembly with redundant seals
is designed to survive 4,000 Gs

Earth-return

LIFE
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Experimental verification of anticipated result

Hand-over of complete IP into customer process Months ==> lterate omplete

Emergency Suborbital Spacesuit Glove )€

0 Orbital Outfitters conceived low-cost pressurized
spacesuit for suborbital tourism market (Virgin,
XCOR, Armadillo, ...)

Offered for initial flight tests and as short-term
emergency backup during routine crew operations

0 Investors were unconvinced whether significant
cost reduction could be achieved
Traditional NASA/USAF systems are reliable but
expensive (existing glove is $55K per pair)
0 In response, Stellar was tasked to develop low-cost
glove prototype
Working with several leading spacesuit experts
Leveraging commercial processes and materials
Gloves were tested to 11 psi in Stellar test chamber
Stellar glove prototype BOM is $400 per pair

Low-cost test facility was
essential for rapid build/test
prototyping cycles

=

Many different fabric and layout
configurations were attempted
before design was finalized
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Proximity Radar for Planetary Lander

0 Several customers (NASA Ames, most recently) require "
affordable and lightweight surface proximity sensor for
lunar and Mars precision landing

0 In response, Stellar developed several generation of
this sensor by leveraging rapidly developing COTS
technology

For example, adaptive cruise control sensors developed
for several luxury automobile manufacturers

Such sensor can completely address all landing
requirements, not available from existing sensors
(max range, velocity resolution and multiple beams)

0 This capability to design, procure assemblies, integrate Lap
complete system and perform lab/field testing has

been demonstrated rep eatedly Higher altitude testing was feasible :
on 6-9 month schedule and under $250K with low-cost Cessna airplane

Obstacle avoidance radar used
smart car cruise control parts
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Guidance Module for 40-mm Grenade

0 Private investor is anticipating future requirements for gunftior:ja;_
medium-caliber precision laser-guided munitions a:se‘:%’;y S
0 Benefits current missions and enables new missions &

“ Single-shot per target capability -- at single soldier level
“ Minimizing collateral damage

“ Pursuing mobile targets Testbed for assessing fin
actuator response

0 Leveraging widely-deployed 40-mm grenade launchers
and operates with existing designators

0 Focus on near-term and low-cost solution resulted in
several innovations (mid-body fin steering operates
within existing mold-line of current projectile, and
creative use of COTS voice coil actuator)

0 Several prototype solutions for actuator assembly
have been tested with air cannon within $200K budget

Project Kickoff
Understand customer requirements Customer
Review
Develop alternatives using COTS technology —\/
Design and integration of selected solution R —— (- ()

Results
Experimental verification of anticipated result

Project
7

Hand-over of complete IP into customer process Months ==> Iterate Complete |




Risk Reduction Through Lk

Stellar Core Capability

Risk Red ol Risk
' Requirements define system solutions

Trade-offs result In baseline design

0 Affordable and rapid prototype design ,
iterations and testbed development e Testbed demoof high-iskfunctions

0 Demonstrating proof-of-principle concepts
0 Smooth transition from proposal prototype

Hardware/software simulations

Tc-om=T

e — System performance demo

tO EMD phase :’,’:%—’ Detalled trade studies
0 Synergy of rigorous systems engineering I J System Integration
and hands-on multidisciplinary v g e

PRELIMINARY CONCEPT EMD PropucTion

engineering skills is essential to:
Ask the right questions
Translate customer needs into product requirements

0 Realistic project planning => We succeed as a team

Stellar delivers affordable and rapid prototyping and testbed
development to create a major acquisition effort discriminator:

V' Substantial risk reduction proven in the proposal
v Timely solutions obtained by leveraging COTS technology
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