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LUXEMBOURG
• 2,500 sq. ft facility

• Redwire Engineering & Sales Center 

in Europe

• Robotic Systems

• Avionics

Over 700 Employees 

Working at 14 

Locations in U.S. and 

Europe

Redwire is accelerating humanity’s expansion into space 
by delivering reliable, economical and sustainable 
infrastructure for future generations
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Debris removal - Reasoning

Space Mechatronics

Solar Array Driving 

Assemblies (SADA)

Pointing Mechanisms 

Robotics arms

Redwire provides 50+ years of space flight heritage and 
innovative capabilities for Civil Space and Natural 
Security missions
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Debris removal - Reasoning

Minimize risk 
of collisions

Max(                        )
Deorbited mass   
Expended energy

Max(                        )
Amount of  
deorbited objects

Robotic arms: 

- Complexity
- Detumble limitations
+ Adaptation to local dynamics
+ Generalizability
+ Multi-use / Multi-trial
+ Interaction & Storage

➔Ability to react minimizes risk
➔ Limiting deformation
➔Reuse

Objective

e.Deorbit Courtesy ESA Courtesy AstroscaleCourtesy Clearspace

Redwire: Full stack Intelligent systems for autonomous in space operations
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Hardware 

Debris removal – Hardware Solutions

Target relative RPO
Global 

Localization
Approach

Identification & 
Tracking

Capture
Storage / 
Deorbit
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Perception Applications – Pose Estimation

Debris removal – Perception Solutions

Marker-based

+Easy of use
+Well established
+Algorithm explainability

- Low information density
- Only image sensing
- Feature loss susceptibility 

Structure-based 

+Higher information density
+Algorithm explainability
+Sensor fusion

- Low information density
- Manual feature selection
- Feature loss susceptibility

 

Structure-based (AI)

+ High information density
+ Robust feature extraction
+ Sensor fusion

- Algorithm qualification
- Training effort
- Limited resilience to feature loss

Explainability Reliability

Target relative RPO
Global 

Localization
Approach

Identification & 
Tracking

Capture
Storage / 
Deorbit
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Perception Applications – Unknown object manipulation

Debris removal – Perception Solutions

Target relative RPO
Global 

Localization
Approach

Identification & 
Tracking

Capture
Storage / 
Deorbit

Object centric grasp detection Spatiotemporal consistent object tracking

Eppner, Clemens, Arsalan Mousavian, and Dieter Fox. "Acronym: A 
large-scale grasp dataset based on simulation." ICRA. IEEE, 2021.
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Hardware

Robust software stacks

Perception applications

Debris removal – Software Solutions

Marker-based object 
tracking

Model-based object 
tracking

Generative AI grasp 
detection

STAARK robotic 
arm

Autonomy 
stack

Perception 
Library

Math Library
Simulation & 

Datasets

Tracking of unknown 
Objects

Target relative RPO
Global 

Localization
Approach

Identification & 
Tracking

Capture
Storage / 
Deorbit
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Basic STAARK capabilities

• Software infrastructure
• Joint space control
• System housekeeping
• Basic TMTC

Enhanced STAARK capabilities

• Task management
• Path planning
• Static collision detection
• Cartesian space control
• Space Packet Protocol
• Kinematic simulator

Debris removal – Autonomy Solutions

2025 2027

Depends on safety 
requirements

Q2 2023Q4 2019

Advanced STAARK capabilities

• Perception integration
• Fiducial marker pose estimation
• Tool integration
• Visual servoing
• Compliance control
• Dynamic simulator
• Advanced FDIR

Future STAARK capabilities

• Grasping of unknown object
• Advanced behaviours 

(assembly, etc.)
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Thank you! 2020-2024
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