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ABSTRACT

Current robotic developments for space application
are making on-orbit servicing missions closer to re-
ality, while also paving the way for future challenges
like autonomous rendezvous with celestial bodies or
active debris removal. Such technologies are being
developed and integrated towards an experimental
ground demonstration under the H2020 “European
Robotic Orbital Support Services” (EROSS) project.
It aims at developing, integrating and demonstrating
the key European robotic building blocks within an
autonomous solution for servicing tasks in orbit.

EROSS assesses and demonstrates the capability of a
servicing spacecraft to perform medium and close-
range rendezvous, and then to capture and manipulate
a client satellite with a highest degree of autonomy.
The client satellite is considered collaborative and
prepared as it is designed with specific features to
ease the rendezvous and capture. More importantly, it
is assumed to be designed for servicing operations
such as refuelling and payload replacement.

This project is led by Thales Alenia Space with sup-
port from GMV, National Technical University of
Athens, PIAP Space, SENER, SINTEF AS, SOD-
ERN, Space Application Services, with additional
collaboration with MDA and QinetiQ.

EROSS project is co-funded by European Union’s
Horizon 2020 research and innovation program un-
der grant agreement N°821904 and part of the Stra-
tegic Research Cluster on Space Robotics Technolo-
gies as Operational Grant n°7.

1. INTRODUCTION

This paper presents the EROSS architecture for the
autonomous performance of the final rendezvous,
capture, refuelling and servicing of a Client space-

craft by a Servicer robotic vehicle. The EROSS
Guidance, Navigation and Control (GNC) and auton-
omy layers are built upon the past Operational Grants
(OG) led in the scope of the Strategic Research Clus-
ter (SRC) on Space Robotics.

It reuses and integrates the ESROCQOS software layer
from OGL1 [1], the ERGO autonomy framework of
0G2 [2], the INFUSE data processing of OG3 [3],
the 13DS sensors integrated through an ICU pro-
cessing board within OG4 [4], the SIROM standard
interface from OG5 [5], and the validation facilities
from OG6. In parallel, EROSS project also integrates
customized elements as a robotic arm, the ARAMIS
rendezvous sensor, the ASSIST docking and refuel-
ling interface, and a capture gripper.

The system design and the coordination of these
Hardware (HW) and Software (SW) building blocks
are presented in the sequel. For more details, see [6].

Figure 1: EROSS servicer overview
2. HERITAGE FROM PAST OGS

The heritage from the five past OG from 1 to 5 is
presented below, before detailing the system design.

2.1. OG1-ESROCOS
ESROCOS [1], European Space Robotics Control

and Operating Software, is a framework that com-
bines development tools and runtime components to
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build space robotics software. ESROCOS is based on
the TASTE framework, developed by ESA. TASTE
provides the capabilities to model critical real-time
software and generate code from the models. The
modeling capabilities of ESROCOS are completed
with a new paradigm of robot modeling based on
composability.

In EROSS, ESROCOS framework is used to model
the EROSS Demonstrator HW and SW components,
to implement the interface between Mission and Ve-
hicle Management (ERGO agent) and functional lay-
er (GNC functions); and the interface of the GNC
functions with the sensors and actuators.

2.2. OG2-ERGO

ERGO [2], European Robotic Goal-Oriented Auton-
omous Controller, is a framework provides packages
and components for controlling a robotic platform
that requires a high level of autonomy. ERGO is
composed of a Core Framework providing the tools
to build a set of Reactors (functional blocks, respon-
sible of a single control loop) that are connected via a
generic robotic controller and embedded into an
Agent. It also includes the Ground Control Interface
that handles the TM&TC function, providing auton-
omy services defined in the ECSS standards. It inte-
grates the Stellar Mission Planner, designed specifi-
cally for space robotics applications. Finally, a set of
tools allows for the formal verification of the system
and FDIR modeling.

In EROSS ERGO framework will be in charge of
handling full spacecraft mock-up resources, different
types of robotics operations in the frame of on-orbit
servicing operations with the goal of maximizing the
operations in autonomy level E3.
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Figure 2: Generic ERGO architecture
2.3. OG3- INFUSE

InFuse [3], Infusing Data Fusion in Space Robotics,
provides a framework for the development, evalua-
tion and deployment of space robotics data fusion
technologies. Any data fusion process developed

using InFuse will be portable to target architectures
with limited efforts due to standardized software in-
terfaces. InFuse has mechanisms to select and para-
metrize its processes on the basis of requirements
expressed by ERGO and provides it with data prod-
ucts resulting from sensors data fusion. InFuse con-
trols the set of operational modes available in 13DS
and a limited set of internal parameters of the sen-
sors. Data fusion capabilities in the InFuse frame-
work are stereo vision based target detection, image
based target tracking, point cloud based tracking, 3D
reconstruction, 3D tracking and visual servoing.

In EROSS, InFuse is used to design the image pro-
cessing solution feeding the navigation filter describe
in the following. The Client spacecraft is detected
and tracked thanks to model-based and marker-based
methods for the approach and robotic capture.

2.4. OG4-13DS

The 13DS project [4], Integrated 3D Sensors, provides a
modular sensor suite interfaced through a unique pro-
cessing interface with the system platform. It relies
on standardized interfaces for the different classes of
sensors such as cameras, LIDAR's, star trackers,
IMU's etc., independent of the actual sensor hardware
implementation. This allows for greater flexibility
and modularity when the sensor suite for a space mis-
sion is composed and updated. The sensor interfaces
are based on the ASN.1 message format as specified
by the ESROCOS middleware. This work followed
the design patterns of ESROCQOS and is state-of-the-
art within its domain.

The OG4 Zyng ICU is based on the Xilinx Ul-
traScale+ and represents state of the art in terrestrial
MPSoC FPGA technology. The targeted networking
architecture for 13DS is SpaceFibre which represents
state of the art in the Space industry with the standard
released on 2018.

2.5. OG5 -SIROM

SIROM project [5, 7, 8], Standard Interface for Ro-
botic Manipulation, focused on the design, prototyp-
ing and testing of a robotic interface blocks for opera-
tion in space environments (orbital and planetary).
SIROM is a multi-functional (4-in-1 functionalities)
intelligent interface combining the following in a
single and integrated form: mechanical, electrical,
fluid and data interface.

3. MISSION DESCRIPTION

The EROSS project focuses on the demonstration of;
- Mating: final approach, berthing position keep-
ing, coordinated and compliant robatic capture;

- Servicing: docking and refuelling through, robot-

ic exchange of an orbital replaceable unit.



3.1. MISSION

The complete phases of the mission are:

- Final Rendezvous : it includes the Client search,
its detection, acquisition and tracking, along with
the final forced motion manoeuver to reach the
berthing position

- Berthing: once the berthing box on the side of the
Client is reached, the Servicer grasps it by its ro-
botic arm, and dampen the impact vibration to
stabilize the composite system.

- Servicing: the two spacecraft linked by the Ser-
vicer robotic arm are mated through the ASSIST
refuelling interface, allowing to release then the
robotic arm for an exchange of Orbital Replace-
ment Unit (ORU) between the Servicer and the
Client using the robotic arm.

- Separation: following the same steps in the op-
posite order, the two spacecraft are eventually re-
leased after a separation by the robotic arm for
safety.
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Figure 3: EROSS mission steps
3.2. MAIN REQUIREMENT

Among the system requirements driving the design of
such a mission, the main one is the need for auton-
omy all along the final rendezvous phase. According
to the ECSS Space Segment Operability document
[10], four main autonomy levels can be identified:

- E1: execution under real-time ground control,

- E2: execution of pre-planned mission operations
on-board through an embedded scheduler;

- E3: execution of event-based autonomous opera-
tions with embedded control procedures;

- E4: execution of goal-oriented mission operations
on-board with re-planning capabilities.

In that respect, the EROSS mission targets to reach
the E3 level of autonomy from the last forced mo-
tion, until the capture and start of the servicing tasks.

4. SYSTEM DESIGN

The whole system is built upon a ground link be-
tween the two operators of the Servicer and Client
spacecraft. This link allows to synchronize the differ-
ent spacecraft modes of operations to initiate the ser-
vicing mission.

In the next paragraphs, the Servicer architecture is
detailed to highlight the reuse of the past OGs and the
integration of new building blocks within an integrat-
ed design not only suited for on-orbit servicing mis-
sions but also for future rendezvous scientific mis-
sions like celestial bodies inspection or sample cap-
ture and return.

Servicer Ground
Control Center Client Satellite
Operator

Figure 4: EROSS system overview
4.1. SERVICER ARCHITECTURE

The Servicer design is illustrated in Figure 1 through
a general overview. The product tree of the system is
detailed hereunder and is articulated along two main
domains: the platform and the robotic subsystems,
considering that the platform is dedicated to rendez-
vous and inspection while the robotic arm is seen as a
sort of payload for the capture and servicing tasks.
The following simplified product tree focuses on the
main Guidance, Navigation and Control (GNC) ele-
ments at both HW and SW levels.

PLATFORM subsystems

The traditional platform elements cover :

- [HW] OBC board: a standard On-Board Com-
puter (OBC) is considered to run the required lay-
ers of communication, Failure Detection, Identifi-
cation and Recovery (FDIR), Attitude and Orbit
Control System (AOCS), thermal management,
etc. This OBC is interfaced with the RCUs dedi-
cated to the relative motion control.

- [HW] Inertial sensors: a traditional suite of iner-
tial sensors is used to perform the spacecraft
AOCS with start trackers, GNSS, Inertial Meas-
urement Unit (IMU).

- [HW] Inertial actuators: traditional Thrusters
(THR) and Reaction Wheels (RW) actuators are
used to control the orbit and relative motion.

- [SW/OBC] OBSW: the On-Board Software al-
lows to handle the functions mentioned above,
and is interfaced with the GNC application fo-
cused on the relative motion. In that respect,
AOCS functions provide the inertial measure-
ments to the GNC algorithms for rendezvous.



In parallel, the approach and inspection of the target
for the rendezvous phase requires the additions of:

- [HW] RCU board: this processing board is dedi-
cated to the management of the relative sensors in
terms of command and acquisition, as well as data
processing and fusion. It hosts I13DS and InFuse
algorithms to feed the navigation filter in GNC.

- [HW] Relative sensors: the platform embeds a
subset of the previous 13DS sensors on its upper
panel with a Narrow and a Wide angle camera
(N/W-AC), a pattern projector for 3D measure-
ments, and the ARAMIS sensor featuring the vis-
ible and thermal line for rendezvous in eclipse.

- [HW] Relative actuators: two main actuators are
used for the servicing tasks mainly with the AS-
SIST refuelling interface also used as a latching
system, and SIROM interfaces used to (un)latch
and exchange the ORUs with the Client, and lo-
cated on the side of the Servicer platform.

- [SW/OBC] GNC application: the sensors and
actuators are commanded through the RCU and
OBC using the algorithms running within the
GNC application, in close correlation with the
AOCS applications for inertial functions, as pre-
sented in the following GNC section.

- [SW/OBC] ERGO autonomy layer: the ERGO
framework is considered as an application run-
ning on the OBC to orchestrate the GNC func-
tions and ensure the proper E3 level of autonomy
by translating high-level ground command into
on-board commands and required modes triggers.

- [SW/RCU] InFuse navigation algorithms: the
data processing of the relative sensors is per-
formed by a dedicated avionics board called Ro-
botic Control Unit (RCU) en described hereunder.
This element allows the demanding processing of
large data sets in a timeframe compatible with
agility and autonomy requirements.

ROBOTIC subsystems

The robotic arm is considered as a payload mounted
on the Servicer platform, as the ORU equipments to
be exchanged with the Client. It is made up of :

- [HW] Robotic arm: it is made up of the structure
of the robotic arm segments and of the joint mo-
tors and electronics, as described in the following.

- [HW] RCU board: another processing board is
dedicated to the robotic sensor data processing
and fusion. It hosts still 13DS pre-processing and
other type of InFuse algorithms to feed the robotic
navigation layer in the GNC application.

- [HW] Robotic sensors: the robotic end-effector
embeds another wide angle camera coupled with
a pattern projector as well to allow the 2D vision
and the 3D measurement of the scene being face
to perform the Client capture, and the ORU ma-

nipulation for servicing tasks or any assembly. In
addition, the end-effector is equipped with a
Force/Torque sensor to perform the compliance
control of the gripper during the capture phase.

- [HW] Robotic actuators: apart from the robotic
joints themselves, another set of robotic actuators
is used with a capture gripper designed to grasp
the Client spacecraft on its Launch Adaptor Ring
(LAR), while a SIROM interface is also embed-
ded on the end-effector design to grasp the ORU.

- [HW] ORU Unit: the arm is used to perform the
ORU exchange during the servicing phase. These
units consists in a payload (e.g., a camera or a
sensor) with SIROM connectors on both side to
latch it on the hosting platform, and for being ma-
nipulated by the robotic arm.

Among the previous equipments, some of them are
reused and improved from the past OGs presented
above, while others are new subsystems being inte-
grated in the EROSS project to complete the solution
of the H2020 SRC in Space Robotics.

4.2. PREVIOUS SUBSYSTEMS EVOLUTION

RCU processing unit

The Robotics Control Unit (RCU) is an evolution of
the Instrument Control Unit (ICU) from the 13DS
programme, offering more interfaces and greater pro-
cessing power. The RCU is based on a Xilinx Zynq
UltraScale+ architecture, offering a powerful pro-
cessing system with both hard ARM processor cores
and FPGA fabric in a single piece of silicon. This
enables the RCU to interface with the large suite of
sensors used in EROSS, implementing both standard
interfaces (e.g. SpaceWire, SpaceFibre, CAN, 1553)
and bespoke interfaces through the use of the FPGA
fabric. System software can access these hardware
interfaces directly via an on-chip bus and provide
data processing and control functions. The large
FPGA logic resources can further be utilised to pro-
vide hardware-accelerated functions such as image
processing routines, and the high-speed SERDES
support next-generation SpaceFibre data links. The
RCU provides an excellent development platform for
EROSS while remaining aligned with the route-to-
flight hardware: the upcoming “NG-Ultra“ European
FPGA from NanoXplore.

Figure 5: RCU CAD rendering



SIROM interface evolution

The first SIROM product from OG5 project achieved
a Technology Readiness Level (TRL) 4 but did not
integrate the electronics in a single envelope. Also,
these electronics consisted of commercial off-the-
shelf (COTS) components not flight proof.

To continue with
SIROM  develop-
ment, SENER has
developed an inte-
grated product for
EROSS combining
the mechanics and
flight proof elec-
tronics, resulting in
a simple and com-
pact mechanism [9].
This new version
features spring-loaded pins allowing the implementa-
tion of more transmission lines; besides the latching
time has been decreased based on OG5 heritage
(down to 15s), smoother guiding petals geometry
have been used, latch backlash has been removed, the
number of moving parts has been reduced, and the
assembly procedure has been optimized, etc.

Internally, SENER has foreseen a specific test cam-
paign to reach qualification level (TRL5-6) by early
2021 for this new SIROM version.

Structured Light with Camera/Pattern projector

Robot vision — 2D and
3D — is of essence in ro-
botics and autonomy on
the ground, as well as in
Space. The pattern illu-
mination projects pattern
sequences onto the scene
to derive 3D measure-
ments over it. This solution is developed by SINTEF
AJS since 13DS project, and being actively improved
on EROSS at TRL and performances levels.

Technically, the projector is combined with a 2D
camera for triangulation and point cloud derivation.
The benefit of pattern projection versus stereo imag-
ing is that it is not required to simultaneously see
features in the two stereo images, and it is possible to
do measurements in all the camera’s pixel points in
parallel. In addition, using the proper filters, 3D im-
age using pattern projection enables measurements
simultaneously in sunlit and shadow regions thanks
to its local illumination.
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Figure 6: Example of Structured Light 3D map
4.3. NEW SUBSYSTEMS INTEGRATED

ARAMIS sensor

SODERN is cur-
rently developing a
passive rendezvous
sensor for upcom-
ing on-orbit servic-
ing missions and
active debris re-
moval. Based on
passive sensing in the infrared and visible bands,
ARAMIS which stands for Approach and Rendez-
vous Autonomous Multi-mission Integrated Sensor,
is being designed to support all phases of a rendez-
vous with cooperative and uncooperative targets,
from far range to close range and proximity opera-
tions.

The basic architecture of the smart sensor is that the
optical heads connect to a high performance electron-
ic unit running advanced algorithms allowing the
delivery of a target’s LOS in far range and of the
relative range and relative attitude (6 DoF pose) in
close range using the 3D model of the target.

ARAMIS-eXGS (for embedded eXperimental
Ground Sensor) is a demonstrator of a distributed
version of ARAMIS focusing on close range rendez-
vous that is being implemented in the frame of
EROSS using COTS cameras and one of the RCU
processing board to run the 6 DoF pose estimator.

Figure 7: Example of ARAMIS 3D pose estimation
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ASSIST refuelling

ASSIST, known as “hArmonised System Study on
Interfaces and Standardisation of fuel Transfer”, is
the HW building block in charge of implementing the
docking and refuelling operations in the frame of
EROSS project. The following figure represents the
key elements of the ASSIST breadboard models to be
mounted on EROSS Servicer mock-up (on top) and
EROSS Client mock-up (at the bottom).

Mounting Plane

3x Alignment Pin

Fluid Coupling (FC1)
/ Pantograph

Figure 8: ASSIST Servicer active interface

Dummy Fluid Coupling

3x Alignment Pin
Guide

Fluid Coupling (FC1)

Fluid Coupling (FC2)

9 way Electrical
Connector

Figure 9: ASSIST Client passive interface

The Servicer “active” interface includes a grasping
mechanism, which consists of an expanding panto-
graph located at the end of a probe. The Client “pas-
sive” interface consists of a ‘drogue’ type arrange-
ment, which includes a central cavity into which the
capture probe pantograph is inserted. The ‘drogue’ is
part of the berthing fixture assembly, which includes
fluid couplings and an electrical connector. The
berthing fixture on the client S/C also includes three
guide receptacles for pins alignment from active side.

In EROSS, ASSIST breadboard model elements will
be integrated on Servicer and Client mocks-ups to
validate the docking operations in GMV Platform-
art® facility as part of EROSS Demonstration tasks.

Robotic arm

The robotic arm design is being provided by the sup-
port of the Canadian company MDA, world leader in
the design, manufacturing and operations of space
robotics equipments. The EROSS robotic arm allows
to bring the agility required for such a challenging
mission with the capture, mating and servicing phas-
es. It features 7 degrees-of-freedom, and allows to
reach a work span of 3m around its anchorage point.

Gripper design

The LAR Gripper is
developed to ensure
capturing, berthing
and stabilizing the
Client  spacecraft.
This design is ex-
pected to be compat-
ible with multiple
models of space-
crafts Launch Adapter Rings (LAR) to enable grasp-
ing/berthing to both monolithic and designed for ser-
vicing target satellites in a multi-mission perspective.
This interface is very suitable for capture as LAR are
typical element in most spacecrafts, has standard di-
mensions, high stiffness and no thermal blankets.

The gripper design consists of motorized articulated
jaws designed to tightly grasp the satellite’s LAR
profile. The movement of the motor and jaws is con-
trolled by the gripper’s built-in controller and motor
driver. The mechanical design allows for the gripper
to be mounted on a robotic arm via force/torque sen-
sor assembly to provide force feedback for the ser-
vicer satellite OBSW for the compliance control.

5. SWARCHITECTURE

As seen in Figure 10, the EROSS software is distrib-
uted in nature, with 13DS sensor interfaces and In-
Fuse processing on the RCU's and GNC implemented
in ESROCOS / ERGO based on the TASTE frame-
work running on the OBC. The communication from
the GNC with actuators (eg, gripper, SIROM and
ASSIST) are partly directly controlled from TASTE
and through 13DS interfaces hosted on the RCU's.
The 13DS interfaces are based on ASN.1 and abstract
the implementation details of the sensors and actua-
tors. I13DS and InFuse components have correspond-
ing TASTE functional blocks to interact with GNC.

In total, three RCUs running Xilinx PetaLinux are
used to distribute the computational load of the sys-
tem around the OBC. One RCU is dedicated to the
ARAMIS sensor (a smart sensor with an ASN.1 in-
terface compatible with I13DS specifications) and 2x
RCUs for handling cameras and other sensor / actua-
tor interfaces (i.e., 1x for the robotic arm and 1x for
the platform). The sensor interfaces on the RCUs
feed their high-throughput data streams directly into
the InFuse processing pipelines running on the same
RCU taking advantage of the Xilinx FPGA for accel-
eration of algorithms. The processed output (i.e. pose
estimates) can then be sent to the OBC for interaction
with the GNC algorithms. This reduces both the la-
tency and overall load on the GigE networks as well
as the necessary size-reduction imposed by limita-
tions in the TASTE framework.




6. AUTONOMY ARCHITECTURE

In the frame of EROSS the ESROCOS and ERGO
building blocks are used for a real and task-oriented
GNC architecture for on-orbit servicing missions.

Mission and Vehicle Management, denoted MVM, is
the EROSS subsystem in charge of handling the dif-
ferent mission phases with an automated switching of
the different GNC modes based on the interaction
with the Ground Segment and the information pro-
vided by the Functional Layer. It is the key element
to manage the autonomy during EROSS mission.

This component is implemented by the instantiation
of the ERGO agent, adapted to EROSS scenario, as
illustrated in Figure 11.The following components
are integrated in EROSS MVM:

- Ground Control Interface: it will be in charge
of processing TC received from Ground Segment
and TM from/to Ground Segment and handling of
the EROSS System Autonomy Level.

- Mission Planner: it will be in charge of manag-
ing autonomous operations in the frame of E3 au-
tonomy level, i.e. it manages the event-based op-
erations. The appropriate flight plans are pre-
pared/processed and timelines are provided to the
Command Dispatcher component.

HW and prop
components

InFuse TASTE
components components

- Command Dispatcher: it will be in charge of
providing a common interface to the MVM allow-
ing the exchange of goals (commands) and obser-
vations (data) between the Functional Layer com-
ponent and the MVM.

Different elements are included in order to implement
the different interfaces with the Functional Layer,
e.g. GNC CmD or GNC Command Dispatcher is
defined to implement the interface between MVM
and the GNC subsystem.

7. GNC ARCHITECTURE

The Servicer GNC is the combination of the G-N-C
algorithms within functional layers interfaced with
the ERGO agent. An inter-connected GNC frame-
work is used to control synchronously the platform
and the robotic arm motion. Guidance

Platform Guidance function is in charge of providing
the reference trajectory and attitude profiles for the
final approach phase in order to reach the berthing
point and start the capture, docking and servicing
operations in compliance with the safety of the refer-
ence profiles. It is also computing the collision
avoidance manoeuvre during final approach phase.

In the same way, the robotic arm guidance allows to
plan the end-effector trajectory to grasp the Client
with the gripper, to mate the ASSIST interfaces, and
to perform the ORU exchanges.

Ground
Segment

RCU2 (platform) OBC

|

PF-1P.
(platform)

S-NAC
(platform)

S-PPF
(platform)

s-WAC
(platform)

SIROM
(platform)

RCU3 (robotic)

R-WAC
(robotic)

Mission & Vehicle M: it N
w?r;vm:zln;o:::'m‘;m" RCU1 (Aramis)

|

RA-IP.
(robotic)

R-PPF

(robotic)

Contact unit
(robotic)

SIROM
(robotic)

Gripper
(robotic)

Aramis S-ARV/S-ART
Processing. (platform)

DES simulator

Roboticarm UR10
G N C simulator (arm)
Functional layer Platform AOCS Platform-Art
. simulator
(ERGO architecture) (cL1/sve)

ASSIST breadboard

ASSIST
hardware

ASSIST Firmware

Figure 10: EROSS SW architecture
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Navigation

For both the platform and the robotic arm, the navi-
gation function is encompassing the data processing
and fusion run on the different RCUs, and the naviga-
tion filter used in the OBSW to filter and propagate
the raw measurements during the mission in case of
sensor failure or loss of tracked data. The perfor-
mances of this navigation function are described in
dedicated parallel publications under revision.

Control

For most stages of the EROSS mission, the robotic
arm is operated in a coordinated way with the plat-
form, meaning that the robotic arm Model-based con-
troller ensures both the tracking of a reference trajec-
tory by the robotic arm (either in Joint-space or in
Cartesian-space, depending on the required task of
each stage), while maintaining the reference base
attitude by a Model-based PD controller.

The arm performs a Cartesian-space Compliant con-
trol, in Inertial mode during the final arm deployment
and subsequent Client capture, and in Relative with
respect to the platform mode during the Servicer-
Client platforms approach and subsequent ASSIST
mating, and during the ORU exchange task. Finally,
the arm performs a Joint-space PD control, during the
system stabilization after the LAR grasping, and dur-
ing the arm retrieval the ASSIST mating.

8. CONCLUSION

This paper presented the status of development of
EROSS project while one entire year of testing and
characterization remains to fully evaluate the perfor-
mances of each unit, and the overall autonomy and
GNC performances of the end-to-end OBSW control-
ling the Servicer for such a challenging mission.
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