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What We Do

Redwire is accelerating humanity’s expansio
by delivering reliable, economical and sustai
infrastructure for future generations

(S -
' 54
<
Integrated Mission Explore, Live, and Work
Enabler in Space for the Benefit

of Humanity
Redwire is a key mission enabler with
products relevant to aimost every space

g Redwire is developing capabilities that are
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critical for people to live and work in space.

> >

@REDWlRE - BUILD ABOVE |

f

n into space
nable

‘ ‘\\' ¥
R A

Multinational Mission
Support

Redwire is supporting ambitious,
multinational space exploration.
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Over 700 Employees
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Locations in U.S. and
Europe
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2,500 sq. ft facility

Redwire Engineering & Sales Center
in Europe

Robotic Systems

Avionics




Redwire provides 50+ years of space flight heritage and

Debl‘is I‘emova| = Reasoning innovative capabilities for Civil Space and Natural

Security missions
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Robotic arms:

‘ Debris removal - Reasonlng - Complexity

- Detumble limitations
+ Adaptation to local dynamics
+ Generalizability

Objective Max(w ) + Multi-use / Multi-trial

Minimize risk N Expended energy N + Interaction & Storage

of collisions - .
Amount of = Ability to react minimizes risk

M : :
(deorbited objects ? 2 Limiting deformation
= Reuse
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Debris removal — Hardware Solutions

Target relative RPO

Global Storage /

Approach

Localization Deorbit

Hardware

2M VERSION (MAXIMUM LENGTH)

+ Dexterity + Stowage volume
6 DoF 1100 mm x 655 mm x 275 mm
+ Total Extended Reach + Mass
1.92 meters (without end effector) 32 kg (manipulator, HDRMs + Robot Control Unit)
FLIGHT TESTING LEVELS
VIBRATION TVAC EMI/EMC
+ Quasi static loads + Qualification MIL-STD-461
25g XY,Z -30C to +50C 6 cycles
+ Sine loads + Acceptance
25 g X,Y,Z 0-100Hz -30C to +50C 4 cycles

+ Random loads
15.3 Gmrs. X,Y,Z 0-2000Hz

OTHER FEATURES

L
m l + Customized manipulator + Harness fixtures for end effector ~ + Robot Control Unit + Vision system
+ HDRM-1, HDRM-2, Passive-HDRM  + Heaters + Flight software + Planning tools
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‘ Debris removal — Perception Solutions

Target relative RPO
Global Identification & Storage /
Localization Approach Tracking Capture BIe]gs]le

Perception Applications - Pose Estimation

Marker-based Structure-based Structure-based (AI)

+Easy of use +Higher information density + High information density
+Well established +Algorithm explainability + Robust feature extraction
+Algorithm explainability +Sensor fusion + Sensor fusion

- Low information density - Low information density - Algorithm qualification
- Only image sensing - Manual feature selection - Training effort
- Feature loss susceptibilit - Feature loss susceptibility - Limited resilience to feature loss
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‘ Debris removal — Perception Solutions

Target relative RPO

Global Storage /
Localization ApiplEEE Deorbit
=
@rception Applications — Unknown object manipulation \
Object centric grasp detection Spatiotemporal consistent object tracking

' ¥

w R

* W 1 - A
\_ ® & # -
(fil) REDWIRE TBUILD ABOVE |
Eppner, Clemens, Arsalan Mousavian, and Dieter Fox. "Acronym: A © 2022 Redwire. Proprietary, Not for Public Release.

large-scale grasp dataset based on simulation." /CRA. IEEE, 2021.



‘ Debris removal — Software Solutions

Target relative RPO
(€][e]sF] ] [ J
Localization plpirerren ,

Perception applications Hardware
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/Robust software stacks ‘ \

Autonomy

Simulation & Perception
stack

Datasets Library Math Library
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Debris removal — Autonomy Solutions

Basic STAARK capabilities Enhanced STAARK capabilities

Software infrastructure Task management

Joint space control Path planning

System housekeeping Static collision detection

Basic TMTC Cartesian space control
Space Packet Protocol
Kinematic simulator

Future STAARK capabilities

« Grasping of unknown object
« Advanced behaviours
(assembly, etc.)

A,

Q2 2023 2027

Q4 2019

Depends on safety
requirements
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Thank you! 2020-2024

Simulation
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