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* Introduction

- Research project overview
- In Orbit Inspection
- DOCKS j

» Future work |
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Remediation

Active Debris [

Removal Target Knowledge ]

[ Inspection ]
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Target knowledge
Health check

- Visual Navigation

- Pose estimation
- Approach and capture

strategy definition
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Health check

Visual Navigation

Pose estimation
Approach and capture

strategy definition
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Image plan 3D model projection
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[ Deployment } [ Inspection } [ Docking }
* Image acquisition « Data transfer
« Raw data handling « Data processing

« 3D model generation
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Contact based 3D scanners x

.

Structured light

Photogrammetry l‘

Only cameras are needed

LiDAR

- Speciality payload
- No COTS available for

CubeSats The same camera could act as
- Higher volume, mass and a navigation camera

COITS are available

power consumption
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Photogrammetry l‘

- Only cameras are needed
« COITS are available
- The same camera could act as

a navigation camera

Structure from motion

corresponding
feature points

Industry standard
Widely used

Low computational
power needed

(in some cases)
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Target:
Space Rider (ESA)

~8m long

~11m wide with the solar panels deployed

Challenges:

Inspector

Black painted parts

Thin features e.g. doors of the bay

Roundness of the body

Inspection orbit: ,

Fly around «football» orbit

The inspector keeps a constant distance of .

100 m from the target, resulting in a circular \ y

relative motion -~ _ _ -
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/ Motor Driver \

Raspberrry Pi Camera

/

Stepper
Motor

== Chaser
module

Pl

Driving Gear

V-groove Rail
~ ! \
\}'
~ . Sliding DC.DC
~ . . \ Contact Converter |

| Powered Rail \

=
e i

¥

- Basler acA4024-29uc equipped with a 16 mm
fixed focus lens

- Raspberrypi 4 - 4gb
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Pose estimation Dense point cloud Dense point cloud cleaned
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Space Rider
Observer Cube

Commissioning and

Performance Verification Phase .
(LEOP) (CPVP) (POP) (DRP) (EMP)

Launch & Early Operations Phase m Proximity Operations Phase . Docking and Retrieval Phase . End of Mission Phase |
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PHASE B1

« Standalone system

® * One side of the system is passive, able to work on
non cooperative target

» Able to manage the docking phase from <1m until
safe connection, managing ultra close proximity
navigation and docking

MECH MECH

DATA

MPCD

DOMS
+—
431 NdNOD —|

PHASE B2

« Key new feature development
* « Space components selection
« Design definition towards Critical Design Review

POWER POWER
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Electro Static Discharge management

“Auto locking” feature
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Emergency Release Shock Absorber System
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Internship (~6 months)

STl A January — June 2024
L ———
>0 =0T ¢  Planned activities:

« DOCKS development to reach the
Critical Design Review
» Industrial experience
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