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The SRC Roadmap  

Å PERASPERA will plan and accompany the SRC to attain its overall objective to 

deliver, within the 2023/2024 framework, key enabling technologies and 

demonstrate autonomous robotic systems at a significant scale as key 

elements for on - orbit satellite servicing and planetary exploration  

 

Å As such the PERASPERA activity will ran for 5 years and produce in this time a 

number of deliverables that will allow:  

Å Evaluation on the state of the art and needs of stakeholders  

Å Definition and refinement of common conspicuous results  

Å Planning of SRC activities towards the results  

Å Evaluation and integration of intermediate SRC deliverables  

Å Dissemination and education activities  
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Roadmap development  
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2016 - 17 Call  
1) 6 OGs (Common Building Blocks)  
2) Second Call Options  
3) Several possible end -goals for both 

Orbital and Planetary Tracks  
2018 - 19 Call  
1) 1st  Call Projects KOôd 
2)   Second Call OG topics 

defined  
3)  Reduced possible end -

goals  

2020 Call  
1) 1st  Call OGs completed (results 

shared across SRC)  
2) Second Call Projects KOôd 
3) Defined end -goals  
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Demonstration Scenarios  

Validation & Verification ï Demonstration Scenarios  

 

Planetary Scenario: The Martian Long Range Autonomous Scientist  

 

1. Long daily traverses autonomously  

2. Visual / Flight -Time Autonomous Navigation  

3. Path planning w/on -board resources  

4. Relative localization w/data fusion  

5. Landmark tracking at various ranges  

6. Efficient Decision & Executive layer  

7. Autonomous Nav : different autonomy grades  

8. Rendezvous between two planetary assets  

9. Fine relative positioning  

10. Opportunistic science  

11. Module /sample handling & storage  

12. In -situ experiments/handling & decisions  
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Demonstration Scenarios  

Validation & Verification  

 

Orbital Scenario: Servicing of Modular Satellite  

 

1. Active Payload Modules (APM): Distributed data handling/processing  

2. Rendezvous & Capture of cooperative target  

a. Close perception for rendezvous operation  

ï 3D spacecraft reconstruction  

ï Pose estimation  

ï Relative positioning and movement  

b. Close range autonomous rendezvous  

c. Perform inspection task on the ñtarget satelliteò 

d. Docking/interlock mechanism/end -effector/grasping  

3. Exchange payload module, reconfiguring target system  

a. Replace defective APMs using the standard I/F &  

dedicated end -effector with data transfer capability   

b. Re-configuration of target due to addition of a new APM 
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COMPET-4-2016   

SRC -  Space Robotics Technologies  

 
Proposals  shall  address  one  of  the  following  six  specific  
robotic  building  blocks :  

 a)  Space  Robot  Control  Operating  System  

 b)  Autonomy framework Time/Space/Resources  
        planning and scheduling  

 c)  Common  data  fusion  framework   

 d)  Inspection  Sensor  Suite  

 e)  Modular  interfaces  for  Robotic  handling  of  Payloads  

 f)  Validation  Platforms  and  Field  Tests  

Building  blocks  

a) -  e): 3 to 3,5 M ú 

f): 1 M ú  

18 Mú 

Research  and  
Innovation  Actions  

Recommended  project  size  
Indicative  budget  

Type  of action  

The 2016 - 17 Call: SRC building Blocks  
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Guidelines  for  the  
Space  Robotics  SRC 

Common  Building  blocks  

Orbital  
track  

Planetary   
track  

Call 2016  

2nd  Call  
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Guidelines  for  the  
Space  Robotics  SRC 

Coordination Effort of 
OGs  
 
ÅAttending common 

workshops on which 
interface specifications are 
agreed and verified  
 
Åmaintaining/harmonising 

the agreed interface 
specifications along the 
development of the OGs in 
a common repository  
 
Åin demonstrating the OG 

results in common test 
platforms  (provided by 
OG6)  

Mechanisms of co -
ordination of the OGs  
 
Å ruled by the 

Collaboration 
Agreement ( CA)  that is 
made applicable to all 
Consortia undertaking 
the OGs  
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Overview  

2016 - 17 Operational Grants  

OG1: Open Source Robot Control Operating System  

 

Sense  
 

Plan  React  

RCOS System  

General Functions  
 
ÅEnable creation of robot controllers  
ÅSupport the following robot controller engineering processes:  

ÅArchitecture engineering  
Ådesign and implementation,  
Åverification,  
Åvalidation,  
Åmanagement,  
Åoperation and maintenance  

ÅSupport the following processes  
ÅModelling  
ÅGeneration of code skeletons  
ÅModelling of hardware & equipment  
ÅModel verification  
ÅBuilding the robot controller and downloading it to hardware  
ÅMonitoring and interaction with controller at runtime  

 
 

 

 

Call Text: ñan open source space robot 
control operating system (RCOS) that can 
provide adequate features and performance 
with space -grade Reliability, Availability, 
Maintainability and Safety (RAMS) 
properties.ò 
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Overview  

2016 - 17 Operational Grants  

OG1: Open Source Robot Control Operating System  

 

Sense  
 

Plan  React  

RCOS System  

RCOS Target  
ÅHardware abstraction;  
ÅLow - level device control;  
ÅScheduling of hard /soft real - time tasks;  
ÅTask comms  and sync  
ÅRuntime -configuration management & 

monitoring ;  
ÅFDIR 
ÅFile system access & management  
ÅNetworking  
ÅConsistent data types across operation ;  
ÅLogging /telemetry generation and 

command processing  
ÅApplication Programming Interface  

RDEV  
ÅDevelop robot control applications within 

the RCOS target;  
ÅTest robot control applications within the 

RCOS target;  
ÅMaintain the robot control applications 

within the RCOS target;  
ÅValidate the robot control applications 

within the RCOS target by characterising 
its Reliability, Availability and Safety.  
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Overview  

2016 - 17 Operational Grants  

OG1: Open Source Robot Control Operating System  

 

Sense  
 

Plan  React  

RCOS System  

Ref Implementation 1:  Ref Implementation 2:  

OG1 Key tasks:  
Å SOTA Assessment  
Å Preliminary Design  
Å Design of RI & Test Setup  
Å Coding & Manufacturing, Assembly and Integration  
Å Execution of Test  
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2016 - 17 Operational Grants  

Sense  
 

Plan  React  

Overview  

OG2: Autonomy Framework: Time/Space/Resources Planning & Scheduling  

 

Autonomy Framework  

Functional Layer  
 
Controls onboard 
capabilities  
 
ÅControl of all robot 

subsystems  
ÅImplement basic motion, 

movement and 
manipulation capabilities  
ÅHave resource usage 

indicators monitoring & 
estimating state & 
resource  

Executive Layer  
 
I nterface between 
Functional and Deliberative 
Layers  
 
ÅExecute decisions  
ÅControl & coordinate 

execution  
ÅModel & monitor overall 

system state  
ÅEnsure decisions taken are 

aligned with state & 
resource  

Deliberative Layer  
 
ñThinksò and takes decisions 
aligned with mission goals  
 
ÅExecute decisions  
ÅControl & coordinate 

execution  
ÅModel & monitor overall 

system state  
ÅEnsure decisions taken are 

aligned with state & 
resource  

Call Text: ñsoftware framework for the 
development of highly autonomous space 
robotics missions. In these a robot system, 
given a high level goal, will (re)plan, 
schedule and oversee the execution of 
elementary actions to attain the goal, 
considering Time/Space/Resources 
constraints, interleaving planning with 
execution and providing formal verification 
capabilities of the functional layer .ò 


