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Soft Robotics

Definition of Soft Robotics by the RoboSoft Community:

“Soft robot/devices that can actively interact with the environment and can
undergo ‘large’ deformations relying on inherent or structural compliance”

Soft robotics is not just a new direction Soft Robotics scientific and
of technological development. technological challenges are
The use of soft materials in robotics is across many disciplines

going to unhinge its fundamentals.
Soft Robotics is nomore

robotics only

Kim S., Laschi C., and Trimmer B. (2013) Soft robotics: a bioinspired evolution in robotics, Trends in Biotechnology, April 2013.
..o Laschi C. and Cianchetti M. (2014) “Soft Robotics: new perspectives for robot bodyware and control” Frontiers in
""" Bioengineering and Biotechnology, 2(3)
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Why RoboSoft?

(April 2013)

The Soft Robotics community is growing and active,
but still scattered, and needs coordination to synergise and consolidate
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* Special issue on "Soft Robotics" of Advanced Robotics 26(7), 2012
* Special issue on "Soft Robotics'" of Actuators
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RoboSoft

A Coordination Action for Soft Robotics

Duration: 36 months, Budget 952 960€from EC Co) 9;}3

RoboSoft rationale

* A Coordination Action in Soft Robotics is extremely necessary and timely in
the current landscape of robotics and biorobotics to endorse the rapid
development of this new area at the merge of engineering and science and
its community and to exploit the challenging potentiality of the use of soft
technologies for the future generation of machines.

A common forum will help soft robotics researchers to combine their
efforts, to maximize the opportunities and to materialize the huge
potential impact.

* On the other hand, leaving the soft robotics community scattered would
waste its potential for scientific progress and technological innovation, as
the achievements in this field do not find proper publication, presentation
and discussion in existing scientific contexts.

* RoboSoft will create the missing framework for the soft robotics scientists,
regardless of their background disciplines, and will enable the accumulation
i and sharing of crucial knowledge needed for scientific progress in this field.




FET Open — Objective ICT-2013.9.1
Challenging current thinking

This objective also supports Coordination and Support Actions for creating the best
conditions within which FET research can flourish and achieve the transformative
impacts that it aspires to. These activities may be, for example:

e actions. including networking and dissemunation activities, amung at the
emergence of new research communities or collaborations mvolving a broad

diversity of disciplines and actors into FET research:

e actions towards the increased active involvement of high-tech research intensive
SME:s 1in exploratory research directions relevant to future ICT markets:

e actions that stimulate excellence and future leadership of pioneering teams of
young researchers along new, exploratory research directions relevant to future
ICT:

e actions aimming to strengthen the imntermational dimension of FET.




Objective ICT-2013.9.1

Challenging current thinking

Expected impact

For CSA actions:

e catalyse transformative effects on the communities and practices for high-nisk and
high-impact research and on the mechanisms to support the global nature ot such
research:

 new. engaged and risk-taking research communities prepared to develop new and
non-conventional approaches for addressing future challenges in science and
society.




RoboSoft in a nutshell
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* Create and consolidate the scientific \

community of soft roboticists

* Educate a young scientific community
of students

* Promote dissemination of soft robotics
Q Provide means for exploitation /

e

Universities, laboratories, research
institutions (EU and not) working in the
field of Soft Robotics

* Industrial stakeholders

K* Other scientific communities

~
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* Annual plenary meetings with scientific events for soft robotics
community and working groups for indications to the EC

* Summer Schools for PhD students and young researchers
* Events for fertilization of other scientific communities
-, * Dedicated workshops and exhibitions for stakeholders %

~




RoboSoft first year

facts and figures

22 Community Members

* 1 Plenary Meeting for
RoboSoft Community

* 11 events at international : %@a
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Soft Robotics (October 2014)

IEEE .org | IEEE Xplore Digital Library | IEEE Standards | IEEE Spectrum | More Sites Cart(0) |

Access provided by:

IEEE Xplore® Scuola Superio Sant’Anna di Pisa

Digital Library » Sign Out

MY SETTINGS v WHAT CAN IACCESS?

GETHELP v

Enter Search Term

Publication Search Advanced Search

Basic Search Author Search

IEEE Spectrum | More Sites Cart(0]
e ——————————— rceess provded by
Search within results: You searched for: ({("soft robot"”) OR "soft robots") OR "soft robotics") Scuocla Superio Sant'Anna di Pisa
| Lssaren You Refined by »Sign Out

Publication Y£ar. 2008 - 2012 x)
® All Results

() My Subscribed Content

286 Results retumed
‘ GET HELP » WHAT CAN IACCESS?

Enter Search Term

Basic Search Author Search Publication Search Advanced Search

Search within results: You searched for: ((("soft robot" oft robotics™)

| Lssaren You Refined by

Publication Yedr 2013 - 2015 =

® All Results
() My Subscribed Content

206 Results retumed




Soft Robotics (Octob

Search | Alerts | My list | Settings Live Chat | Help and Contact | Tutonals

Analyze search results B Export | (&) Print | K% E-mail

{ ALL ( "soft robot” ) OR ALL ( “soft robots" ) OR ALL ( “soft robotics” ) ) AND ( LIMIT-TO ( PUBYEAR , 2014 ) OR LIMIT-TO { PUBYESR , 2013 ) OR LIMIT-TO ( PUBYEAR , 2012 ) OR LIMIT-TO ( PUBYEAR , 2011 ) OR LIMIT-TO{ PUBYEAR , 2010)
OR LIMIT-TO | PUBYEAR , 2009 ) OR LIMIT-TO ( PUBYEAR , 2008 )) Back to your search results

1027 document results Choose date range to analyze: [2[][]8 v] to [2014 v]

‘ Year ‘ Source ‘ Author ‘ Affiliation | Country ‘ Document type ‘ Subject area
mﬁ Documents by year
|-
350
2014 226
2013 288
™ 300
20 ]
2011 120
250
2010 o5
2009 57
n 200
2008 35 S
& 150
100
50
o
2008 2013

Source: Scopus
search for «soft robot» or «soft robots» or «soft robotics»



Soft Robotics is trendy...

Fictional Baymax in the Movie "Big Hero 6"
Embodies New Research on Soft Robotics

P NBCNEWS tome Top viDEOS MICHAEL B NG UKRAINE PLANE CRASH

POUTICS HEALTH TECH SCIENCE POPCULTURE BUSINESS

* “The origin of Big Hero 6 reflects B " November 5, 2014
my passion for Marvel’s comics -
says Don Hall (movie director) -
... aminterested in human-robot
interaction, in soft robotics
research and in japanese culture. —
As | heard about an inflatable O T e
vinyl robotic arm that was able to :
perform simple actions, such as
cleaning teeth of a human and
infinite other applications, |
realized the idea of a healthcare
assistant robot”




Soft Robotics applications

Biomedical applications: Realistic
endoscopy, assistance to simulators of
elderly and disabled people
body parts
More,to
Industrial project come!
The initial challenge: on soft actuators

can we build robots
with soft materials?

Manufacturing,

Agriculture
Marine

applications




RoboSoft impact

\

Evolution of Soft Robotics ‘992;‘

Enabling
technologies

L 4
.. . - .
Wave of fundamehtea
research

Year 1 Year 2 Year 3
Gathering the community Favouring collaborations | Favouring applications

£ FromFET... ... to ICT Robotics
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Soft Robotics in Robotics 2020

Multi-Annual RoadMap

2.3 HealthCare
*  2.3.7.3 Mechatronics
#*  Mechanical systems -> Surgery
“Soft and stiffness controllable robots”
* 2.8 Consumer Robots
* 2.8.7.3 Mechatronics
*  Mechanical systems Robotics 2020

“soft and deformable surfaces” .

“Integration of soft, deformable and durable surfaces with sensing capabilities” For Robotics in Europe
* 3.2 Aerial Robotics Call 2 ICT24 (2015) - Horizon 2020
* 3.2.11.2 Human Robot Interaction Release B 06/02/2015
#  Safety

“New aerial robots with soft materials and dependability”
“New aerial robots with soft materials and dependability for minimization of damages in case
of failures”

* 5.3 Human-Robot Interaction S PA R C
The Pa_rtngrshlp for
#*  5.3.1 Technology Description Robotics in Europe

“Fundamental breakthroughs include the human-centred design of robot mechanics and
control (soft-robotics),...”

* 5.3.4 Benchmarks and Metrics
#  “VIA actuation technology/Soft-robotics”
* 5.4 Mechatronics
*  5.4.3. Expected Step Changes iwirnt,ln'faicu'.“

Soft robotics approach

ol el 2 “State of the art: The majority of robots consists of rigid structures connected to

< actuators as well as sensors. Expected step change: The boundaries between
2ol “sriicture, sensors and actuator are dissolved and allow for integrated compliance
and/or damping on one hand and intrinsic sensors on the other. “




Next FET calls

‘ A
11/12/2013 for 2014 topics \ g‘pﬁggbjt

01/10/2014 for 2015 topics -

Opening date(s)™:
Deadline(s ):4 5

H2020- 30/09/2014 31/03/2015 29/09/2015
FETOPEN-2014- | at 17.00.00 at 17.00.00 at 17.00.00
2015-RIA Brussels time Brussels time Brussels time
H2020- 30/09/2014

FETOPEN-2014- | at 17.00.00

CSA Brussels time

H2020- 31/03/2015 29/09/2015
FETOPEN-2015- at 17.00.00 at 17.00.00
CSA Brussels time Brussels time

Overall indicative budget: EUR 80 million from the 2014 budget, EUR 58 million from the
2015 budge:t6 and EUR 22 million from the 2016 budget’.

2014 2015 [1] 2015 [2]
EUR million EUR million EUR million
H2020- 77 385 38.5°
FETOPEN-2014-
2015-RIA
H2020- 3
FETOPEN-2014-
THE BIOROBOTICS CSA
H2020- 1.5 1.5
) '1;'.’.}"“\'.:'1:!"""""" FETOPEN-2015-
: CSA




RoboSoft Coordination Action Q“S

TECHNOLOGIES sci

A Coordination Action on Soft Robotics in Mailing list

I e “Challenging current thinking” events/opportunities,

Mailng List g other news...)

mailing list. You can sign up here

Proceedings, pictures and Soft Robotics Lab - The BioRobotics Institute, SSSA. Photo credits: Massimo Brega

presentations are available here

More Details and Downloads Share! Fa Ce bOOk page

Welcome to RoboSoft 1 1
RoboSoft oo.o (posts, discussions,

Worksho at RSS RoboSoft is a Coordination Action for Soft Robotics funded by the
P events, news...)

201 4 European Commission under the Future and Emerging Technologies - FET-
Open Scheme (FP7-ICT-2013-C project # 619319).

Like!

day Workshop o RoboSoft rationale

Advances on Soft Robotics” at

RS vill gather experts across Soft tic the use o otics, is a young research W Robosoft Coordination Actio
mu s in the scientific field g to ove e the ic tional rigid robotics and it M You lke s -
cor f soft robotic olid nd es, deve s. Using materials '
to apply on the t exp S obot able mote -
Important Dates: grasp, and perform othe €S new pr m tt different
component well as at the whole system level. The technologie ctuating the *
aa aviet in_a nena

¢ Abstract Submission: May 1
o Notification: May 10

CA Coordinator - Scientific Secretariat and Management
Cecilia Laschi, cecilia.laschi@sssup.it Laura Margheri, laura.margheri@sssup.it
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Research
Livorno, Italy

Soft Robotics Team:
* Paolo Dario..., :
e Matteo Cianchetti P
Laura Margheri
Marcello Calisti |
Francesco Giorgio-Serchi
Maurizio Follador
e Michele Giorelli
¢ Federico Renda
e Andrea Arienti
e Serena Tricarico
e Mariangela Manti
e Vito Cacucciolo
e Francesco Corucci
¢ Yasmin Ansari
e Taimoor Shah y




