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LIDAR-based RVS®3000 Product Family by pRVS
— Development of a Compact Solution for Space RPO Applications
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Exploring new horizons.
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RVS3000 & RVS3000-X Product Family

Exploring new horizons.

We are ready.




RVS3000-X Key Feature
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RVS®3000-X Mission & Algorithmic Portfolio @, Jenaoptronlk

RVS®3000-X — Mission & Algorithmic Portfolio for 3D Point Cloud Analysis

€ Avariety of algorithms is available and can be used for CONOPS along the mission
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Various modes and functions are ready to be used along the RPO mission! very flexible
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RVS®3000 — Retro Reflector Tracking

€ |dentification & tracking of retro reflector
objects

JOP heritage retro identification
algorithms

— 2 Hz Update Rate
— >60 flights to ISS

®
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RVS®3000-X - Example Pose Estimation

© Pose calculated based on matching between RVS scan and target
reference model

© Dedicated image processing board

€ Successful docking in frame of NG's MEV 02/2020 & 04/2021

€ Concept of operation development and verification for missions ongoing

€ Software improvements/extensions ongoing

€ flight model builts ongoing; serial number > 100
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RVS®3000-X 6DOF relative navigation
at distances up to 800m

gjenaoptronlk

Relative Navigation Rendezvous & Docking

P=R+ML P(P,,P,,P,) )

Ver' ehrslandeplatz
Jea-Schongleina

Motivated by OSAM-1:
-  Rendezvous to Landsat 7
- Product: RVS3000-X

- RVS concept of operation
design and development
and verification

10"x10* Scan
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@Jenaoptronlk

Point Cloud Data Quality — scan duration 30 seconds,

20 kHz point cloud rate _
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RVS 3000 Family — RVS3000 & RVS3000-X
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Starts LEO

Crew handling design

GEO

Lunar
Crew handling design

0,5year LEO

It’s ready for your mission! Right now! — just do it! ©
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from RVS3000 & RVS3000-X to pRVS

EXploring new horizons.
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from RVS3000 & RVS3000-X to HRVS Q jenaoptronik

from RVS3000 & RVS3000-X to pRVS

& RVS3000-X
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from RVS3000 & RVS3000-X to pRVS

gjenaoptronlk

from RVS3000 & RVS3000-X to pRVS
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from RVS3000 & RVS3000-X to pRVS

@Jenaoptronlk

from RVS3000 & RVS3000-X to pRVS

Motivation: technology development to improve size, weight and power while reduction of function
performance is accepted

Laser source — Laser diode:
€ Wavelength/PRR: 905 nm/20 kHz — 150 kHz

Scanner — mirror;

fraction of

RVS3000
Sensor size 15x 16 x 14 cm ~50%
Mass <4 kg ~30%
Power <20 W ~50%
Electrical Interface 28 V NA

€ oV (optical): 40 - 0.1 deg (variable)

€ Angle resolution: 0.2 deg

€ Frame rate: 2 Hz

Detector:

€ Range resolution: <5cm

© Range: 0.2 m - 100 m (non cooperative)

€ Detector matrix: 112 x 112 pixel
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from RVS3000 & RVS3000-X to pRVS @, Jenaoptronlk

from RVS3000 & RVS3000-X to pRVS

Amplitude Image

€ Status:

— bread board built and tested

Range Image

Detector

— EM fully assembled and
test ongoing

fotit |
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Power - PCB

Interface - PCB"I“ Detektor - PCB
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from RVS3000 & RVS3000-X to pRVS g, Jenaoptronlk

from RVS3000 & RVS3000-X to pRVS

@ Status —measurements non-cooperative target

3D — Measurement with lowest laser power level (eyesafe)

object distance: 4,40m / object depth: 40cm object distance: 1,60m / object depth: 40cm
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Status —

1st long range measurements
against retro-reflector

Reflector detected at 1200m ©




from RVS3000 & RVS3000-X to pRVS @, Jenaoptronlk

from RVS3000 & RVS3000-X to pRVS
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Manufacturing

Design

EM — Engineering - QIV 2025
EQM — Engineering Qualification Model - QIl 2027
FM— Flight Model - begin 2029
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Rendezvous and Docking Sensors (RVS®) by Jena-Optronik

Roadmap
RVS 3000-X

© non-cooperative & cooperative targets
Retro Tracking & 6D Pose Estimation

RVS 3000-3D + %—\ - ‘

© Docking non-cooperative targets
6D Pose Estimation
point cloud matching to CAD

€ TRL 9 production

/

@ Crew-handling Design
@ Product line harmonization
@ TRL 8 production

Development ongoing

RVS 3000-X (L)

€ Landing Application

——— © Motion Correction & Hazard Detection

i Qne-hardware fits all;

< Smart-3D-Sensor for
— _/

Rendezvous, Berthing,

Docking, Servicing & Landing

o Technology development ongoing
RVS 3000 \/ \ MRVS —the next step

@ ISS/cooperative targets @ Single-photon avalanche diode array technology

Retro Tracking
€ TRL 9 production © Miniaturized scan mirror

© Reduction of mass, power consumption an cost

N,

- @ Powerful pulse diode laser (~905 nm)

|| w" _ﬂ;
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QBR Northrop Grumman with Jena-Optronik, Dulles, 13 March 2025



Thank you for your attention! Questions? @ Jenaoptronﬂ(

Jena-Optronik GmbH - Otto-Eppenstein-Strasse 3 - 07745 Jena - Germany, www.jena-optronik.com

Max Moller - Head of Systems Engineering - +49 3641 200159 - max.moeller@jena-optronik.de

Delivery of 1st RVS 3000-3D in 2018
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