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@%% OBJECTIVES OF THE WORKSHOP

ODbjectives

« Organize the activities of the Topic Group
on Robotics for Healthcare regarding  the
research roadmap Iin robotics




@%% SUMMARY OF THE WORKSHOP

13n30-14h00 Framing the activities of the Topic Group

N\

14h00-15h30 Presentation of some end user needs and some
manufacturers expectations

N\

15h30-16h00 Break

4

16h00-17h00 Round tables on step changes for future calls

N\

17h00-17h30 Feedback from round tables, debriefing, and proposition of
step changes for ict24 call. Wrap up of the meeting.




{

Robotics PPP, objectives of the
TG on robotics for healthcare,

{

Definition of terms (step
changes, etc.)

4[

Presentation of actions made
and documents produced

——/




C2A WHAT IS A PPP?

PPP: Public-Private Partnership

» European Commission,
 euRobotics aisbl

Drive research in robotics in Europe

 Elaboration of SRA, MAR,
* Preparation of call

i High level
document

= (QOverview of
opportunity

= QOverview of
technology

2014-2020

Strategic
Research

Agenda

for Robotics in Europe

: Technical
detall

= Updated
each year.

= Tracks

trends.

2014-2020

Roadmap

for Robotics in Europe




DE LA RECHERCHE A L'INDUSTRIE

C2A PPP PROCESSES

Topie Gravps

Strafeglc Resesrch T Muiltk-Annual
Agends = Roadmap

218 2017




DE LA RECHERCHE A L'INDUSTRIE

CeOPIC GROUPS WITHIN PPP PROCESS

In charge of
updating the SRA
and MAR (2014)

GA voting on the
priorities according
to BoD
recommendations

—ocQ o —~ o (O

Technology

(¢4

Overlap,
cooperation
between TG

Healthcare, C Leroux, CEA,

Civil, F Fusco, Alenia Aermacchi

Aerial, Annibal Ollero, U Sevilla
Space, Thomas Végele, DFKI

Underwater, M Caccia, CNR-ISSIA
Cognitive system and Al, G Metta, IIT

Al & robotics, A Saffiotti, Orebro,

ception, Michael Suppa, DLR

ical HRI, S Haddadin, DLR

om navigation, JP Gonzalez ASCAMM

Solferecrgreenng. oo kUL
P croreenns, R arere oM

Training education, J Hallam,
lStandardization, FhG IPA, I




ROBOTICS FOR HEALTHCARE TOPIC GROUP

Surgical and operating room robotics

Rehabilitation robotics

Assistive robotics

Prevention robotics




@%% TOPIC GROUPS ADMINISTRATION
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Topic Group Coordinator (TGC) and Topic Group Deputies (TGD).

Topic Group Coordinator (TGC) from a member of euRobotics aisbl.

TGs should provide input to each MAR Cycle.

TG will be allocated an euRobotics aishl a mentor from board of directors.

euRobotics will organise at least two workshops per MAR cycle for TG
members.

N — N — e

» One to review the outcome of a funding cycle
» One to overview material prior to the MAR release, plus any others

TG contact point should maintain a mailing list for the TG members.

TG Technical Activities Board (TG TAB) will oversee the operation of TG.

euRobotics aisbl will provide access to a Wiki dedicated to each TG.

Content and membership of this wiki is the responsibility of the TGC and
TGD.

_ N S— N




C2A METHODOLOGY TO ELABORATE THE ROADMAP

DOMAINS

Set i Limits
Requirements <:> Capability
Drives t Provide

TECHNOLOGIES J




C2A IDENTIEYING STEP CHANGES

“Step Change”

Domains

e not incremental improvement.

Step Change

* significant improvement.

System Abilities

fa_.ﬁ

» enables new market opportunities.

Apphcatu:ms

Reqmrements

System

Technologies

An order of
magnitude
improvement.

cost reduction

parameter improvement

reduction in resource requirement

Or categorical
step In
capability

Moving from procedural to declarative controller

Specification developed by reasoning rather than hand construction

From rigid robots to joint compliant robots to segment compliant robots




IDENTIFYING STEP CHANGES

Domain focus

* What step changes are needed to enable an application?
* What is the impact on end user function?

Technology focus

» What needs to be done to achieve the step change?
» What will the scope of the step change be?
* How will it impact on abilities?

Answering these questions builds links between
Domain Applications and Technologies.




C2A EXAMPLE OF STEP CHANGES

—[ Mechatronic “step changes” from the MAR ]—

e Smarter mechatronic design

e Robust control methods

« Smarter Mechanical System Design
* Interface standardisation

* Modular mechatronic components

e Soft robotic systems

e Bio-compatible robotic components

* Reducing mechatronic component cost by a
factor of ten

—[ Need to describe as a step from Xto Y }




CZA SYSTEM ABILITIES LEVELS

Domains

Requirements
System Abilities
Capability

Technologies

System abjjites |

~ Motion




C2A EXAMPLE: TRACKING ABILITY

Level O - No tracking

» Some robots will be able to carry out their tasks without any tracking ability.

Level 1 - Tracked Feature Perception

 Features detected in the sense data are tracked over time. The tracking of features is used to build internal
models of the environment. The tracking of markers in the environment is equivalent to tracking derived
features.

Level 2 - Static Object tracking

* It is possible to track a detected object. The detected location of the object can be maintained with a
reliability and accuracy that is compatible with the task.

Level 3 - Dynamic object tracking

* It is possible to identify an object and track it using sense data. As the object moves the system is able to
disambiguate the motion of the robot from the motion of the object.

Level 4 - Flexible object tracking

* It is possible to identify a flexible or deformable object and track it.

Level 5 - Animate objects

* It is possible to identify and track an animate object and extract the pose of the object.



WHY ARE SYSTEM ABILITY LEVELS IMPORTANT?

To define MAR we need to be able to find “paths”

between technology and possible applications.

» To link expected applications to developments in
technologies.

» Without exactly defining the applications.

Difficult to identify exactly which technologies will

enable an application.

 Different combinations may work equally well,
 or the key technology may not yet exist.

Easier to identify relationship between system

ability levels and application requirements.

Makes specification “technology
independent”

4 ® ®

Allows for future novel and
disruptive technical steps.




C2A TECHNOLOGY READINESS LEVEL

S o % ¢
TRLZ
Actual System Proven in
Operational Envi
Cost TRLE peraticnal Environment
4 i System Comglete and Qualified
—YEEM Lompisia 3 Al
Development s
Technology
Development System Prototype Demonstration in
Criperational Environment
Research TRLS
| Technology Demonstrated in Relevant Environment
TRL S
| Technology Validated in Relevant Environment
TRL 4
Technology Validated in Laboratory
TRL 3
Expenmental Proof of Concept
TRL2
= Technology Concept Formulated —_—
_ | = Level of maturity in an
Basic Principles Observed applicatiun
>




@%% ROBOTICS PPP
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@%% DOCUMENTS

MAR domain

MAR product vision

 All purpose surgical robot for
operating room

 Rehabilitation robot
e Fithess coach
e Assistive robot




@%% EXPERT VIEW POINT

{
{
{

Presentation of point of
view from some experts

Break

Round table

— — —




@%% EXPERT VIEW POINT

" Presentation of point of
_view from some experts

Break
\_ W,
4 )
Round table

\_ /




DOCUMENTS

MAR domain

MAR product vision

o All purpose surgical robot for operating room
* Rehabillitation robot

 Fitness coach

 Assistive robot

Updating of WIKI




—L Unwinding

—

" Proposition of step changes
_for next calls

\

Scheduling of future
activities

—L Wrap up of the meeting

— ./




