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INTRODUCTION

Europe has a long tradition of outstanding research and manufacturing in robotics. However,
finding common ground between manufacturers and the research community has proven dif-
ficult in the past. Defining the future direction of robotics research is the real challenge.

To promote the fast uptake of robotics technology, the European-funded ECHORD project
(European Clearing House for Open Robotics Development, 2009-2013) introduced a unique
instrument to the landscape of European funding: The “experiments” — small joint academia-
industry projects. With a funding of 300.000 € per experiment and a runtime of 12
to 18 months, this flexible new instrument made it easy to tackle the industry’s burning
technology needs. Allowing for cooperation between partners without the restrictions of EU-
funded projects in terms of nationality (as long as the eligibility criteria of FP7 were respec-
ted), ECHORD facilitated the introduction of robotics technology into industry in more than 50
cases. More importantly, it filled a gap in the funding scheme of the European Commission — it
can be regarded as the pilot of the ,cascading funding model” introduced with Horizon 2020.

ECHORD+ (The European Coordination Hub for Open Robotics Development) will further sti-
mulate the interaction between robot manufacturers, researchers and users. This goal will be
achieved by implementing three different instruments: the Experiments, Public end-user
Driven Technological Innovation (PDTI) and the Robotics Innovation Facilities (RIF).

ECHORD++ once more targets some of the major barriers preventing the boost of robotics
technology. The lack of testing facilities has been identified as one of the major handicaps of
robotics. Particularly Small and Medium Enterprises (SMEs) or young start-ups cannot afford
the technology needed to test the feasibility of new robotics technology. The RIFs provide
free access to state-of-the-art robotics technology as well as the necessary support in terms
of hardware and software expertise, legal advice, assessment of market potential for novel
technology, etc. The RIFs offer a unique chance to try out new business ideas and make the
field test with innovative technology without running any financial risks.

PDTl intends to motivate a user group with a tremendous leverage on the market: the pub-
lic sector which can act as a powerful first buyer for robotics technology. Public bodies
often have specific requirements for the products they use. ECHORD+ offers to both — the
technology developers and the public authorities — the chance to closely interact with each
other during the conception and development of the solution. This is to make sure that the
product meets the requirements of the target group, technically and price-wise.

Continuing the tradition of ECHORD, 31 experiments are funded under ECHORD+. It is with
great pride that we present this brochure, which provides an overview of all experiments
that have been selected for funding from 251 submitted proposals, and which demonstrates
the wealth of research conducted under the umbrella of ECHORD++.

ECHORD++ aims at creating new knowledge through advancing the state of the art and by
developing novel technology from which new products may be derived. The intent is to act as
a pioneer in new ways of community building for robotics and market creation.

Prof. Dr.-Ing. habil. Alois Knoll / ECHORD++ coordinator




STATEMENTS FROM ECHORD++ PARTNERS

,ECHORD++ enables a close cooperation between indus-
try and academia with product focused experiments in small
consortia. Through ECHORD++ a strong network of robotics
specialists in academia and industry allows us to get in touch
with the newest robotics technology.

The participation in ECHORD++ with a strong academic part-
ner combines AGCO’s knowledge in agricultural applications
with state-of-the-art robotics research. This approach has the
potential to bring robotics technology even closer to agricultur-
al applications.”

AGCO GmbH
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,ECHORD++ gives us the opportunity to pursue interesting,
focused advance development topics together with academic
and international partners in areas where immediate commer-
cial potential is still a couple of years away.

By these means, SMEs get the chance to pursue highly innova-
tive topics and foster their collaborative network beyond day-
to-day business.”

ArtiMinds Robotics GmbH

,Participation in ECHORD++ is going to allow us to collabora-
te with the University of Modena and Reggio Emilia to develop
new robotic solutions. This research activity would never take
off without such a European support.

Being part of ECHORD++ will allow us to exchange informa-
tion and experiences with other project participants, all of
them being key players from their industry and academic
world.

Additionally, comparing and getting inspired by different sci-
entific and technical fields is certainly going to be the fuel for
searching new solutions to be implemented for our business.”

Corghi SpA

“ECHORD++ provides the opportunity to develop and test
innovative machinery, which is of substantial importance for
SMEs like us to maintain competitiveness.

The project is a good chance for the continuation of our several
years long trustful cooperation with the University of Bremen.”

Strauss Verpackungsmaschinen GmbH
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PUBLICEND-USER DRIVEN TECHNOLOGICAL INNOVATION (PDTI)

Public bodies often have specific requirements for the products
they use. By acting as technologically demanding first buyers,
public procurers can drive innovation from the demand side
and promote the transfer of robotic technology to the market.
The Public end-user Driven Technological Innovation (PDTI)
scheme in ECHORD++ offers research and development
consortia the possibility to develop robots according to
the needs of public bodies. Healthcare and Urban Robotics
have been identified as scenarios for which different public bo-
dies have submitted their technology needs. Out of this pool,
a panel of experts has selected two challenges: ,Innovative
technology for Comprehensive Geriatric Assessment (CGA)”
in the Healthcare scenario and ,Robots for the Inspection and
(learance of the Sewer Network in Cities” in Urban Robotics.

With the financial support of ECHORD++ the consortia will
develop the required technology in three competitive phases:
1. System design (duration 6 months, 3 consortia per scenario)
2. Prototyping (12 months, 2 consortia per scenario)

3. Small-scale test series (12 months, 2 consortia per scenario)

Innovative technology for Comprehensive
Geriatric Assessment (CGA)

The Comprehensive Geriatric Assessment (CGA) is a diagnostic
instrument designed to collect data on the medical, psychoso-
cial and functional resources and problems of elderly patients.
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The information gathered is used to create an overall plan for
treatment and follow-up.

Currently, CGA is performed by social and clinical profession-
als involved in the care of elderly people: physiotherapists,
occupational therapists, nurses, social workers, psychologists,
medical doctors, etc. Utilizing robotic technology to conduct
geriatric tests will reduce the time medical professionals have
to spend with purely mechanistic tasks (like documentation).
Thus, they will gain time to developed individualized care
plans for their patients. The possibility to assess and record
the cognitive and physical status of a patient increases trans-
parency and objectivity of the assessment. The interim results
of the technology development will be evaluated in a geriatric
hospital under natural circumstances.

Innovative technology for sewer inspection

Sewer inspections require many humans to work in risky and
unhealthy conditions. Introducing a robotics solution in this
process aims at reducing the labour risks, improving the pre-
cision of sewer inspections and optimizing sewer cleaning re-
sources of the city, not only in terms of economic expenses but
also in terms of water required for the cleaning process and of
machinery needed.

The aspired solution should determine the state of the sewer
in order to identify segments where the sewer’s functionality
has been reduced either by sediments or by structural defects.
Other required functionalities of the technology include sewer
monitoring and collecting samples of water, air and sediments.

ECH@F\’D++

ROBOTICS INNOVATION FACILITIES (RIF)

Robotics Innovation Facilities (RIFs) offer access to high-tech
robotic equipment and expertise, the RIFs are open labs which
provide state-of-the-art robotic hardware and software, as
well as scientific and technical support. Anticipating market
trends, the RIFs cover a wide range of application areas includ-
ing agriculture, healthcare, logistics, and manufacturing.

The facilities offer their users the possibility to improve pro-
cesses, to investigate new products and services and to
improve personal skills. RIF users can try out new technolo-
gy ideas and explore new, smart solutions.

Every company, institution, research organisation, etc. is eligi-
ble for a RIF engagement. Users can come from all areas,
no matter how “unexposed” to robotics they were before.

An outstanding fact is that benefiting from the RIF comes
at zero risk: a RIF engagement is not only free of charge,
the RIFs also safeguard your intellectual property. The
physical facilities are located at three of the ECHORD++ core
consortium members’ premises in the United Kingdom, France
and Italy. Applying for a stay at the RIFs is easy and non-bu-
reaucratic.

Realize your potential and accelerate your innovations to the
marketplace — with the ECHORD++ RIFs.

RIF United Kingdom

Due to its longstanding contacts with partners from industry,
the RIF located at the Bristol Robotics Lab (BRL) can provide
support for applications geared to cognitive workers and
manufacturing. The RIF in Bristol is particularly capable of
supporting SMEs.

RIF France

The French RIF is run by the Institute for Smart Digital Systems
of CEA (Commission for Atomic Energy and Alternative Ener<
gies) in Paris-Saclay. The key compétence areas of this RIF-are
centered around interactive robotics and manufacturing,
logistics and transport. Due to the longstanding experience
with healthcare projects,CEA can also provide expertise in the
area of healthcare rebotics (surgery, assistive and rehabili-
tation robotics).

RIF Italy

Located.at SSSA (Scuola Superiore Sant Anna) in Pisa-Peccio=
li, the RIF offers a huge variety.of testing facilities to try<out
indoor and outdoor robotics, robotic technology for
agricultural and logistics applications as well as medi-
cal robotics.

RIF proposal submission is easy!

For more information go to www.echord.eu/rif
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INDUSTRIAL COMPANIES INV(

PERIMENTS ACADEMIC PARTNERS INVOLVED IN ECHORL
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AGCO GmbH 0 + Agencia Estatal Consejo Superior de Investigaciones +  Universitat Bremen
Cientificas (CSIC)

Ansaldo NES RoboTech Srl +  University of Ljubljana
ArtiMinds Robotics GmbH Robotnik SLL +__ATB Leibniz-Institut fiir Agrartechnik und Biokonomie + Wageningen University & Research
avular ROBOX motion control

(. Wright & Son
Carl Cloos Sch
(DD Ltd
CHR

Scape Technologies A/S
Shadow Robot Company Ltd.
Stena Recycling

Strauss Verpackung

+ + + 4+ + + o+

Ekymed S.p.A
Elettric80
Eurecat
Fabrica 136 Srl
Fastenica Srl
Flexible Robotic Solutions BVBA
Génération Robots Sarl
Humanware Srl

Idelt SL

Idrogenet Srl

[EMA Srl

Imer International SpA
INGRO Maquinaria
INSTEAD Technologies SL
[T+Robotics

Loccioni Group

Marsi Bionics SL

M00G GmbH

Pilz GmbH & Co. KG
PreGel SpA

Refind technologies

a (UNIMORE)



2F - FLOORING FELLOW

tablet and smart-
r configuration, set up and control

The use of 2F will have a direct impact on the entire working
cycle related to flooring realization. It will decrease the risk of
an electric shock for construction workers and expose them to
less noise and vibration than current machinery. In total, the
labour time needed for floor building will be reduced

0 design and develop a
endowed with tools commonly used in
ing site sector to perform the requested task. The ulti-
mate goal of the 2F experiment is to develop a new product for
the building sector that will be introduced to the market one
year after the experiment finishes.

The 2F robot’s mobile base will be provided with a.s
system and a mechanism to app
The system will be po

Imer International SpA, Italy (Coordinator)
+ ROBOTECH s, Italy

omous and

www.echord.eu/experiments/3dssc

-
& ROBOTECH

1101

ECH@F\’D++

Runtime: May 1, 2015 - October 31, 2016

3D Smart Sense and Control

This experiment addresses a real-life industrial application
involving mechanical surface treatment of products or work
pieces with different shapes. A typical example, enco
in the food industry, is to remove th
cheese with a shavin

are used to generate
al material loss for coating removal.

3DSSCaims at developing a working prototype and deployable
software. Although the experiment focuses on an application
in the food industry, applications in other industries will ben-
efit from the results of this experiment. Particularly processes
involving the treatment and finishing of complex surfaces
like polishing, grinding, planing or deburring will profit from

3DSSC's result:

+ Flexible Robotic Solutions, Belgium (Coordinator)

+ Katholieke Universiteit Leuven, Belgium

www.echord.eu/experiments/2f
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AAWSBET1

Runtime: September 1, 2016 - February 28, 2018

Cucumber Gathering — Green Field Experiments

The CATCH experiment explores novel, lightweight, modular
and cheap, nevertheless robust multi-arm robotic systems,
built of standardised components, providing economi
and use cases for agricultural applicati

loping a flexib

ream, as well as presort
re efficient recycling of the batteries.

The AAWSBE1 system will be adaptive, responding to e.g. new
items appearing, changes in item value, both successful and
failed picks, conveyor movements and settling. It will be de-
signed to work as an individual sorting station in a line, wi
either manual or robot sorting stations
ing alone or of integration.i

IPK Fraunhofer, Germany (Coordinator)

CSIC-UPM Centre for Automation and Robotics,
Spain

+ Leibniz-Institut fiir Agrartechnik und Biooko-

Refind Technologies, Sweden nomie Potsdam-Bornim e.V. (ATB) Technik im

+ Stena Recycling, Sweden Gartenbau, Germany
www.echord.eu/experiments/aawsbe1 www.echord.eu/experiments/catch
_—
— Fraunhofer Jr\\f:TIB :
IPK v eibniz-Institut fir

Agrartechnik und Bio6konomie
1121 1131
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COCOMAPS

Runtime: January 1, 2015 - June 30, 2016

Cooperative Programming for Highly Redundant Robot Systems

Nowadays, robotic systems are used for industrial applications The experime
like welding, grinding or varnishing of large work pieces. The
natural human-robot communication & robots in question are highly redundant systems w

collaboration 10 or more degrees of freedo
Working together on task specification and completion multiple config

son at a time. Thus, the Based on real-time dialogue skills me
p of 2 robots and 2 humans. These sys- + Cognitive model of turn-taking, knowledge and goals
enable social interactions that can coexist with the information 3
robots’ attention to — and completion of — practical tasks in + Task-oriented  coordination of . e robot then has

the workplace. A particular focus is on human detection and
tracking algorithms and on an improved dialogue system.

completion

The project will benchmark success of the developed method

The princinal Fthe dialoaue ecording of a large based on a real, marketable application provided by Carl Cloos
) eh[_m;clpa comPonentst € Ala’od at are obtained by manual operation SchweiBtechnik GmbH, a leading welding robot systems pro-
In this demonstration, h e robotic system. This is typically done by domain experts ducer and application developer.

fator that are neither roboticists or mechanical engineers. To deve-

lop an application in a typical complex welding scenario, up to
several thousands of such key-frame postures are collected in

unicative Machines, United Kingdom a tedious step-by-step procedure.

+ Bielefeld University, Germany (Coordinator); Cor-Lab

+  1lIM - Icelandic Institute for Intelligent Machines,

Iceland + Carl Cloos SchweiB3technik GmbH, Germany

www.echord.eu/experiments/cocomaps www.echord.eu/experiments/cohros

Universitat Bielefeld
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Runtime: January 1, 2015 - June 30, 2016

Dexterous Robotic Co-Worker

pe, able to impro- DexBuddy will show overall cost reduction in automotive man- yond simple bin picki
cle time of finishing operations of ufacturing tasks by using a flexible gripping device in combi- i
-injected components. nation with advanced intuitive programming.

DexBuddy is an ambitio
test the feasibili

y used cutting press machines the cutting
metimes is imprecise, therefore it is necessary to include
other steps in the finishing of the parts. These steps like in
spection, review and manual deburring and sanding with
abrasive tools make the deburring stage more costly. Further-
more, the need to manufacture cutting dies and too
various possible shapes of the pa
these cutting too

elp to unlock novel automation applications
for European manufacturing, integrating robots tightly with
skilled manual labour, reducing costs and increasing pro-
ductivity by making flexible re-commissioning accessible for
medium-skilled workers.

ovative

oftware suite enhanced to inte-

ous hands) with KIT’s vision know-how to produce

a novel robotic solution (integrated by the experts from Locci-

i fori ial ion chall I - . .

oni Group) for industrial automation challenges based on rea ArtiMinds Robotics GmbH, Germany (Coordinator)
customer demand.

DexBuddy will demonstrate how the power of visual 3D-per- Karlsruher Institut fiir Technologie (KIT), Germany

Fundacion Tekniker, Spain (Coordinator) ception as well as flexible online motion planning and control Loccioni Group, Italy

+ + + +

+ IdeltSL, Spain can be leveraged in domains with high task complexity, be- Shadow Robot Company Ltd., United Kindom
www.echord.eu/experiments/debur www.echord.eu/experiments/dexbuddy
LOCCIONI

.

116 1 1171



DUALARMWORKER

Dual-arm robot d

ith one arm, the object
e arm and it can move and place it with
s precision and strength but it cannot slide the object
and re-grasp it to find better joint configurations depending
on the movement. When a dual-arm robot grasps an object
with two arms, the process to find an optimal joint configu-
rations becomes a very challenging job. DUALARMWORKER
will target and solve this key issue to the re
robots in assembly operatio

comple

oordinator)
Tecnalia, Spain
+ AIRBUS, Spain

www.echord.eu/experiments/dualarmworker
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Runtime: May 1, 2015 - Ocober 31, 2016

Clinical Evaluation of Gait Training with Exoskeleton for Children with Spinal Muscular Atrophy

EXOTrainer introduces wearable gait exoskeletons for the ther-
apy of children affected by Spinal Muscular Atrophy (SMA).
SMA is caused by a genetic defect, the disease manifestsi
rious degrees of severity, which allh
ve muscle wasting.an

0 provide an improved
ough wearable gait exoskeletons.

EXOTrainer builds on available technology, addressing children
as a new target group, particularly because current commer-
cial devices are targeted to adult paraplegics. EXOTrainer will
improve the quality of life of children affected by SMA and in-
crease their life expectancy. The new therapy can potentially
relieve each family of up to 25.000 € spent on welfare costs per

year. It may even.re

Consejo Superior de Investigaciones Cientificas
(€SIC), Spain (Coordinator)

Hospital Sant Joan de Déu, Spain

Marsi Bionics, Spain

www.echord.eu/experiments/exotrainer

@ AIRBUS

118 1
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FASTKIT

Runtime: September 1, 2016 - February 28, 2018

Flexible and Accurate Recognition and Localisation System of Deformable Objects for Pick&Place Robots

s industry but also The FlexSight experiment aims to provide a robotic solution for
ions within the retail automotive the “pick&place” class of applications with rigid and deform-
¢s industries, where kitting bins have to be pre- able objects. The project focuses on building a pro
pared. In fact bin picking algorithm and specific manipulators camera — the FlexSight Sensor (F
effector have to be developed for the automation of kit pre- in the chassis o i
paration. In order for the FASTKIT solution to be viable on the
market, it would have to be adaptive to the needs of several
industries.

ning existing infrastruc-

r the past 5 years, automated technical solutions for picking
have been emerging in the areas of production or logistics. The
Fastkit robot presents a new technical solution that could help
to bring more flexibility and versatility compared to existing

solutions. — e
calization algorithms inside

mall chassis. (3) Integrate the FSS within a work-
ing system that will be tested in several industrial and logistic
use cases.year. It may even reduce expenditures of the health-
care systems through an improved and personalized therapy.

Innovative features of the

+ Sapienza University of Rome, ltaly (Coordinator)
IRT Jules Verne, France (Coordinator) + Robox S.p.A. Roberto Montorsi, Italy

+ CNRS, France + IT+Robotics S.r.l., Italy

www.echord.eu/experiments/fastkit www.echord.eu/experiments/flexsight

1201 1211
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GAROTICS

Runtime: September 1, 2016 - February 28, 2018

Ground Robot for vineyArd Monitoring and ProtEction

Green asparagus ha

arvesting systems for Precision agriculture practices are the most effective way to low agricultura
ancing the quality of the asparagus significantly reduce the negative environmental impact of 0 d
and by increasing the detection rate as well as the farming due to over-application of chemicals, while

arvesting rate. Furthermore, GARotics will present a new ducing enough food to satisfy a growi
arvesting gripping mechanism with three robotic arms. In addition, data duction of advanced

are collected to support the yield forecast and planning of the D
next harvest run.

vorker is needed per hectare and season, putting
e harvesting cost to approximately € 0.7/kg, which presents
about one third of the total production cost. With automated
harvesting the availability of labour force would play a less im-
portant role and make the harvesting much more flexible and
cost efficient.

an innovative concept in vineyard farm-
g entails the automation of many tasks, ranging from green
pruning and bunch-tip thinning, to precise spraying of chemi-
cals and water, to plant monitoring and protection using inte-
grated biological techniques.

While for the cultivation of gree
tomation is.g

bH, Germany
+ Fundacio Eurecat, Spain (Coordinator)
GRAPE project (Ground Robot for vineyArd monitoring and

C. Wright & Son Gedney Ltd., United Kingdom ek ' ) .
ProtEction) aims at creating the enabling technologies to al-
+ Universitat Bremen, Germany; BCM + Vitirover SAS, France

+ Politecnico di Milano, Italy

www.echord.eu/experiments/garotics www.echord.eu/experiments/grape

<> STRAUSS W/ viTirovER

/' TECHNOLOGY FOR YOUR PROFIT MICRO ROBOTIQUE VITICOLE

1221 1 231
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HOMEREHAB

Runtime: September 1, 2016 - February 28, 2018

Development of Robe HyQ-REAL: from the research lab to the real world

Disaster response and other tasks in dangerous and dirty en- tion. MOOG will deve
vironments can put human operators at risk. Today’s remote-
controlled vehicles with wheels and tracks have limiteg

such missions due to their reduced.m

onstant de- In the wake of recen

0 reduce the cost of care :

vity. Service providers have responded by
ening the length of patient hospitalisation.

The HOMEREHAB project will develop a new tele-rehabilita-
tion robotic system for delivering therapy to stroke patien
at home. It will research on the complex trade

robotic design requiremen
performance

al world applica-
proved version of HyQ, a robot that has
demonstrated a wide repertoire of indoor/outdoor motions
ranging from running and jumping to careful walking over

2 (UMH), rough terrain. In this experiment IIT will team up with MOOG,
the world-leader in reliable, high-performance actuation sys-
tems for aerospace and motorsport. Besides ruggedizing the +  Istituto ltaliano di Tecnologia (IIT) - Advanced
CEIT - Centro de Estudios e Investigaciones, Spain robot against impacts, dust and rainwater, IIT will develop Robotics, Italy (Coordinator)
+ Instead Technologies, Spain control algorithms for self-righting and intelligent teleopera- + Moog Controls Ltd., United Kingdom
www.echord.eu/experiments/homerehab www.echord.eu/experiments/hyqreal

NMOOC

ISTITUTO ITALIANO
DITECNOLOGIA

1 241 | 251



INJEROBOTS

Universal Robotic

cultural problem in-
niques and work practices that had
plied previously for grafting seedlings, generating
results in equipment evolved with respect to existing systems
and that responds to needs of plant nurseries and farmers.

uction, with more than
s annually, and for cucurbitaceae (wa-
n, melon and cucumber) market up to 47% of world
production, with more than 120 million of grafted plants an-
nually.

INJER-AOBOTS goal is to perform a universal and flexible ro-
botic system for grafting of horticultural seedlings, b

the cooperative work of two anthropom
ed by artificial vision

oordinator)
Robotnik Automation S.L.L., Spain

+ Ingro Maquinaria, Spain

www.echord.eu/experiments/injerobots

*sRobotnik
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Runtime: September 1, 2016 - February 28, 2018

Kinesiotherapy and Rehabilitation for Assisted Ambient Living

Low back pain is a leading cause disabling people. It particu-
larly affects the elderly, whose proportion in European socie-
ties keeps rising, incurring growing concern about health
Assistive technology in general and assisti

ticular may help to addre
In parti

0aC
ation exercises to patients,
arry out the exercise and give him feedback
50 as to improve his performance and encourage him.

Our consortium made up of roboticists and doctors will address _
both the technological and the medical aspects of this project. +  Telecom Bretagne, France (Coordinator)

Génération Robots, France

CHRU Brest — Centre Hospitalier Régional et Uni-
versitaire de Brest, France

www.echord.eu/experiments/keraal

TELECOM

Génération Robots

The European specialist for service robots

Bretagne

1271



LA-ROSES

islocation of the trans-
mmatory reactions. As an alternative,
r welding of the cornea has been recently proposed
and clinically tested. The main limit of this laser suturing pro-
cedure is the required manual dexterity: the surgeon has to
properly align and move the light source, keeping the correct
orientation and distance from the target in order to focus the
laser beam in the wound.

At the end of the LA-RC

edical demand in
y of at least 20 different surgical
. The experiment consortium estimates an increase
of procedure precision and efficacy of around 100-150%. The
knowledge acquired in this project will have an impact on se-
veral industrial projects using a robot for positioning medical
devices. Application areas include neurosurgery, urology, spinal
surgery and eye surgery.

0 onale Delle Ricerche (CNR) - Institu-
te of Applied Physics, Italy: [FAC

+ Fastenica, Srl, Italy

www.echord.eu/experiments/laroses

ECH@F\’D++

Runtime: May 1, 2015 - October 31, 2016

Affordable and Advanced LINear device for ARM rehabilitation

LINarm++ is a multisensory and multimodal device for neu-
romuscular rehabilitation of the upper limb, designed to en-
able enriched rehabilitation treatment in both clini

home environments. Originating
low-cost variable-sif

grated in the device
vearable sensory system and a patient
odel for adapting training task parameters.

LINarm++ will also monitor the user behaviour during each
single session and its evolution throughout the entire training
period. The result will be a modular, integrated and affordable
rehabilitation device, enabling a biomechanical, neurological
and physiological-based training of patients, including inno-

vative feature

Consiglio Nazionale Delle Ricerche (CNR) - Institu-
te of Industrial Technologies and Automation, Italy
(Coordinator)

Ecole Polytechnique Fédérale de Lausanne (EPFL),
Switzerland

Idrogenet Srl, Italy

University of Ljubljana, Slovenia

www.echord.eu/experiments/linarmplusplus
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Mobile Agricultural R

ed by transferring
ss optimizing and supervising intel-
oud services and utilizing precise GPS-Real Time
inematic technology. All these measures are intended to lead
aspects. First: to a significant cost reduction of the overall system paving the
arming, leading to redu- way towards robots as a true alternative in the agricultural

, fertilizers and pesticides and to increased domain.

ds. Second: to reduce the massive soil compaction as well
as energy consumption of heavy machinery. Third: to meet
the increasing demand for flexible to use, highly automated
and simple to operate systems, anticipating challenges arising
from climate change as well as shortage of skilled labour.

The robots will cooperate as a group
ciples. MARS wi

AGCO GmbH, Germany (Coordinator)

ally by minimized + Hochschule Ulm, Germany

www.echord.eu/experiments/mars

,//AAGCD

Your Agriculture Company

autonomous mobile service robots

EE Service Robotics Ulm
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Runtime: September 1, 2016 - February 28, 2018

An Embedded Software for Autonomous Industrial Vehicles

The experiment MAX-ES aims to develop, implement and test
a navigation software for delivery robots in an industrial en-
vironment, with the objective to integrate fully autonome
unmanned vehicles in an industrial proce
very challenging problem
vigation

astructures
g road network.

+ ECA Robotics, France (Coordinator)

+ Rio Tinto, France

www.echord.eu/experiments/max-es

o) ECA RioTinto

GROUP
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ative payload (50%
. Immediate target groups of this
cademic and industrial research labs. Future cus-
tomers might include operators of power plants and chemical/
petrochemical facilities using the robot for inspection and sur-
ation. Due to a sophisti- veillance. Further applications on rough terrain and in harsh
e module will be suited for outdoor environment, such as search and rescue missions in disaster

areas or in context of service robots are envisaged.

The main benefit of the unit is its ability to control the torque
used and its robustness against impacts. The envisaged pro-
duct can be used in many existing, but possibly also new ap-
plications that call for a robust mechanism with comp
high torque at low speeds, e.qg. fo
wheeled, tracked and

e Technische Hochschule Ziirich
(ETHZ), Switzerland (Coordinator)

+ (DD Ltd., Greece

www.echord.eu/experiments/modul

ETH:zurich

1321
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Runtime: January 1, 2015 - June 30, 2016

A new Rehabilitation Robot for the upper Limb: Refinement and experimental Trials

The goal of this experiment is to continue the development of

a rehabilitation robot named MOTORE to restore upper limb
functionality.

Quantity, duration, conten
are importan

g MOTORE rehabilitation
proving the system to the level which is required
for commercialization: it will work without any links or wire
and be small enough to be easily carried and as such be suit-
able for in-home rehabilitation. A proprietary software will be
developed with several exercises and a wide range of exercise
parameters. Moreover, a patient database will permit the cus-
tomization of the therapy.

The commercial appli

+ Humanware Stl, Italy (Coordinator)
+ Fabrica 136 Srl, Italy
+ RoboTech Srl, Italy

www.echord.eu/experiments/motoreplusplus

-
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PICKIT

ECH@F\’D++

Runtime: September 1, 2016 - February 28, 2018

Multi-modal bin-picki

hin-picking applications
e up to 36%, detecting collisions and
0ss, While carrying a part. Furthermore the pickit
system is able to determine the part pose in the gripper and
s, grippers and can even extract small object features. Evaluation of the tactile
d process planning to enable sensor information also makes it possible to accurately place
e gripping process automatically. Bin- parts. The use of tactile sensing opens up new applications
g technology has become more reliable in the last featuring bin-picking, even making the system applicable fo
few years and as a result is recently available in a variety of objects with challenging surfaces as we
products. However, there are still ongoing challenges in bin-
picking, as objects with certain surfaces cannot be processed
in a reliable manner due to inadequate optical sensor inp
Furthermore, the position of the gripped obje
nitored and controlled appra

The Fraunhofe

Fraunhofer IFF, Germany (Coordinator)

wo different tech- + Scape Technologies A/S, Denmark

www.echord.eu/experiments/pickit

\

~ Fraunhofer ‘JC Scape

IEE technologies

1 341

®  Information
1 Technologies
Institute

Radioactive Waste Robotic Sorter

The scope of RadioRoSo is decommissioning operations perfor-

med in nuclear waste storage facilities. A significant amount of

old and undocumented nuclear waste is buried underg
in unused mines in several countri
created as far as 50

und the storage silos.
anually by using mechanical master-slave
anipulators. The process is very slow and tiring for the wor-
kers, thus requiring short shifts, a high number of workers and
along training. The overall costs are huge.

The experiment will demonstrate that this job may be done by
robots autonomously, much faster and with significantly lower
cost. State-of-the-art machine vision, robotic manipulation

and grasping willbe

Center for Research and Technology Hellas, Greece
(Coordinator)

ANSALDO - Nuclear Engineering Services Ltd., UK

National Radiation Protection Institute, Czech
Republic

Universita degli Studi di Genova, Italy

Czech Technical University, (zech Republic

www.echord.eu/experiments/radioroso




ECH@F\’D++

SAFERUN

Runtime: June 1, 2016 - November 30, 2018

Secure and fast rez Swarm Robotics for Agricultural Applications

ences will be obtained The goal of the experiment is to prove the applicability of An existing m

,-a constrained nonlinear optimisation swarm robotics to precision farming. The application of swarm
which, for the first time ever, constraints deriving intelligence principles to agricultural robotics ca
from safety concerns are directly accounted for. The project ruptive innovation, thanks to the pa
agents, like was conceived not only in terms of the design of new plants, robots and their coop
y, but also for safety reason, but also having in mind the modernisation of existing ones, i
pre-specified path segments. This implies which safety standards and productivity performances would
ey can not skip unexpected obstacles placed along their be consequently increased.
route: collisions are normally avoided through the execution
of emergency stops. The drawback of this approach is that, in

outines
The project descends from a collaborati avigation and discerning weeds

- ) di Ingegneria dell’ ated plants. Collectively, the robots will build a
the absence ofajrhorough study, CO”,'S'O"S can only'be avoided he map of the field with semantic tags associated with different
bly greatlydredl'Jc.lng.the averagle verflclespeeds: evidently, the cat as they spread areas, 50 as to convey precise information about the presence
P ar:jt productivity s negatively affected. & blight) and facilitate harmful soil nema- and amount of weed in the different parts of the field. This will
used strategy. odes. Hence, it is very important to precisely map the pres- facilitate optimal spatiotemporal planning of weeding opera-

he ence of volunteer potatoes to facilitate weed control proce- tions and autonomous precision weed removal in the future.
dures. In partlsular, itis very important to determine whgn to + Istituto di Scienze e Tecnologie della Cognizione
a, Italy (Coordinator) perform weeding on which parts of the farm Ie'and (sorpenmes (ISTC), Italy (Coordinator)
spanning hundreds of hectares). Currently, this planning task
PreGel S.p.A., Italy requires repetitive and labor intensive monitoring. +  AvularB.V., Netherlands
eactive with respect + Elettric80 SpA, ltaly + Wageningen University & Research, Netherlands
www.echord.eu/experiments/saferun www.echord.eu/experiments/saga
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SAPARO

il GmbH & C0.KG and Fraunhofer IFF are
g institutions in safety and human-robot cooperation
with trendsetting developments and technologies and wide
experience in this field.

man-robot workplaces.
Xperiment is to combine a pressure-
e tactile floor, detecting the position of the human
worker, with a projection system, visualizing safety relevant
information like the dynamic boundaries of the safety zones
by appropriate colors.

In contrast to current fenceless safequarding technologie
as laser scanners and camera-based
which have stati

o Fraunhofer IFF, Germany (Coordinator)
allow for a deeper level + PilzGmbH & Co. KG, Germany

www.echord.eu/experiments/saparo

\|

Z Fraunhofer
IFF
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ECH@F\’D++

Runtime: May 1, 2015 - October 31, 2016

ATIRE workshop roBOTic assistant

In Europe there are about 278.8 million cars and trucks tra- wheels among carli
veling every day and, considering only routine maintenance, h
about 332.2 million tires need to be replaced ever
of the tire servicing operations requi
from the vehicle, taki

e

sing task is low
g condition of the operator can

vely improved.

In the TIREBOT experiment, the ARSControl lab of the Univer-

sity of Modena and Reggio Emilia, and Corghi S.p.A., a leading

company in the production of equipment for wheel servicing,

aim at introducing robotics in tire workshops for improving the +  Universita degli studi di Modena e Reggio Emilia
tire processing. The goal of this experiment is to develop TIRE- (UNIMORE), Italy (Coordinator)

BOT, a mobile robotic assistant that takes care of transporting + Corghi SpA, Italy

www.echord.eu/experiments/tirebot
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geis to develop a
can handle deformable
and simultaneously operate on screw/
ype connection points.

For the gripper, UNIBO will use an existing industrial parallel
gripper and equip it with tactile sensors provided by SUN. UNI-
BO will also mount a 3-degree of freedom (DOF) screw driver
positioner and a 3D camera on the gripper. IEMA will deve

a software package that utilizes CAD_d '

switch gear to optimise.wi

tr iactori

overall wiring process
e automatic system also overnight. It is
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