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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. 

PDTI 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, ca. 30 experiments will be funded under ECHORD++. It is 
with great pride that we present this brochure, which provides an overview of the first 15 
experiments that have been selected for funding from 136 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

Prof. dr.-Ing. habil. Alois Knoll
ECHORD++ coordinator

Professor of Computer Science

Head of the Chair of Robotics and 
Embedded Systems

Department of Informatics
Technische Universität München
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StAtEmEntS From EcHord++ PArtnErS

„ECHORD++ enables a close cooperation between indust-
ry 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 agricultu-
ral applications.“ 

AGCO GmbH

„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 informati-
on 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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PublIc End-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 
Clearance 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. 

The information gathered is used to create an overall plan for 
treatment and follow-up.

Currently, CGA is performed by social and clinical professio-
nals 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.
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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 inclu-
ding 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 competence 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 robotics (surgery, assistive and rehabili-
tation robotics).

RIF Italy

Located at SSSA (Scuola Superiore Sant‘ Anna) in Pisa-Peccioli, 
the RIF offers a huge variety of testing facilities to try out in-
door and outdoor robotics, robotic technology for ag-
ricultural and logistics applications as well as medical 
robotics.

RIF proposal submission is easy! 

For more information go to www.echord.eu/rif
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InduStrIAl comPAnIES InvolvEd In EcHord++ EXPErImEntS

 + AGCO GmbH

 + ArtiMinds Robotics GmbH

 + C. Wright & Son Gedney Ltd. 

 + Carl Cloos Schweißtechnik GmbH

 + CDD Ltd.

 + Corghi S.p.A

 + Ekymed S.p.A

 + Fabrica 136 Srl

 + Fastenica Srl

 + Flexible Robotic Solutions BVBA

 + Humanware Srl

 + Idelt SL

 + Idrogenet Srl

 + Imer International SpA

 + Loccioni Group

 + Marsi Bionics SL

 + Pilz GmbH & Co. KG

 + RoboTech Srl

 + Scape Technologies A/S

 + Shadow Robot Company Ltd.

 + Strauss Verpackungsmaschinen GmbH
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 + Agencia Estatal Consejo Superior de Investigaciones Científicas (CSIC)

 + Bielefeld University

 + Consiglio Nazionale delle Ricerche (CNR)

 + Ecole Polytechnique Fédérale de Lausanne (EPFL)

 + Eingenössische Technische Hochschule Zürich (ETHZ)

 + Fraunhofer Gesellschaft / Fraunhofer IFF 

 + Fundación Tekniker

 + Hochschule Ulm

 + Hospital Sant Joan de Déu

 + Karlsruher Institut für Technologie (KIT)

 + Katholieke Universiteit Leuven

 + Università degli studi di Modena e Reggio Emilia (UNIMORE)

 + Universität Bremen

 + University of Ljubljana

AcAdEmIc PArtnErS InvolvEd In EcHord++ EXPErImEntS
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This experiment addresses a real-life industrial application 
involving mechanical surface treatment of products or work 
pieces with diff erent shapes. A typical example, encountered 
in the food industry, is to remove the coating from blocks of 
cheese with a shaving or planing tool. Automation of these 
tasks is desired because of labor cost, labor conditions, and 
the demand for further reduction of material losses which, for 
some applications, represent a high cost. 

To automate this process with a performance comparable to 
the one achieved by human workers, the prototype will be 
based on cheap, fast and robust 3D sensing using a limited 
number of laser distance sensors, which are used to generate 
trajectories with minimal material loss for coating removal.

3DSSC aims at developing a working prototype and deployable 
software. Although the experiment focuses on an application 
in the food industry, applications in other industries will be-
nefi t from the results of this experiment. Particularly proces-
ses involving the treatment and fi nishing of complex surfaces 
like polishing, grinding, planing or deburring will profi t from 

 + Flexible robotic Solutions, Belgium (Coordinator) 

 + Katholieke universiteit leuven, Belgium

3dSSc

3d Smart Sense and control

3DSSC‘s results, thanks to the generic sensing and system ar-
chitecture and the systematic software engineering approach. 

Runtime: May 1, 2015 - October 31, 2016

www.echord.eu/experiments/3dssc



l  10  l l  11  l

Nowadays, robotic systems are used for industrial applications 
like welding, grinding or varnishing of large work pieces. The 
robots in question are highly redundant systems with up to 
10 or more degrees of freedom, which allows these robots 
multiple configurations and a wide range of possible move-
ments. Such systems are used in the industrial production of, 
for example, earthmoving equipment, agricultural machines 
or automobiles. However, programming these systems is te-
dious, costly and needs highly specialized expertise, which is 
an important factor to achieve a reasonable return on invest-
ment for automation.

Current programming is mostly based on recording of a large 
number of key-frames that are obtained by manual operation 
of the robotic system. This is typically done by domain experts 
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 
a tedious step-by-step procedure.

The experiment CoHRoS intends to develop a practical and 
robust method for assistive teaching, meaning the robot will 
learn and generalize from few demonstrations provided by the 
programmer. The results will redefine and advance the state-
of-the-art programming for highly redundant (high degree 
of freedom) robot systems. The experiment will contribute in 
adapting and advancing methods to structure interactive pro-
gramming for those systems where it is not easily possible that 
a human is performing the motions which the robot then has 
to repeat.

The project will benchmark success of the developed method 
based on a real, marketable application provided by Cloos, a 
leading welding robot systems producer and application de-
veloper.

 + bielefeld university, Germany (Coordinator)

 + carl cloos Schweißtechnik gmbH, Germany

coHroS

cooperative Programming for Highly redundant robot Systems

Runtime: January 1, 2015 - June 30, 2016

www.echord.eu/experiments/cohros



l  12  l

dEbur

Die casting is a manufacturing process used for producing 
large volumes of parts of light alloys, such as aluminium, zinc 
or magnesium alloys. Among the finishing operations, the de-
burring process is a key step, whereby raised edges or small, 
unwanted pieces of materials attached to the part are elimi-
nated.

With the currently used cutting press machines the cutting so-
metimes is imprecise, therefore it is necessary to include other 
steps in the finishing of the parts. These steps like inspection, 
review and manual deburring and sanding with abrasive tools 
make the deburring stage more costly. Furthermore, the need 
to manufacture cutting dies and tools for the various possible 
shapes of the parts as well as the wear that these cutting tools 
suffer after several production cycles produce further costs.

The DEBUR experiment is dedicated to the design and set up 
of an automated robotic station for laser deburring of metal 
castings of three-dimensional, high-quality, complex parts. 
In particular, it is intended to develop a flexible, low-mainte-
nance and environmentally friendly prototype, able to impro-

 + Fundación tekniker, Spain (Coordinator)

 + Idelt Sl, Spain

Automated robotic system for laser deburring of complex 3d shape parts

ve the quality, cost and cycle time of finishing operations of 
aluminium-injected components.

Runtime: May 1, 2015 - October 31, 2016

www.echord.eu/experiments/debur
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dEXbuddy

DexBuddy will show overall cost reduction in automotive ma-
nufacturing tasks by using a fl exible gripping device in combi-
nation with advanced intuitive programming.

DexBuddy is an ambitious systems integration experiment to 
test the feasibility of easily programmable dexterous robotic 
co-workers performing highly dexterous tasks in real indus-
trial scenarios - specifi cally, cable manipulation tasks in ma-
nufacturing, bringing together key skills from 4 partners to 
produce a novel system.

DexBuddy will combine an innovative hardware prototype 
(Shadow’s new Hand Lite dexterous hand) and an innovative 
software product (ArtiMinds’s software suite enhanced to inte-
grate dexterous hands) with KIT‘s vision know-how to produce 
a novel robotic solution (integrated by the experts from Locci-
oni Group) for industrial automation challenges based on real 
customer demand.

DexBuddy will demonstrate how the power of visual 3D-per-
ception as well as fl exible online motion planning and control 
can be leveraged in domains with high task complexity, bey-

 + Artiminds robotics gmbH, Germany (Coordinator)

 + Karlsruher Institut für technologie (KIt), Germany 

 + loccioni group, Italy

 + Shadow robot company ltd., United Kindom

dexterous robotic co-worker

ond simple bin picking. Currently, such application areas are 
inaccessible to robotics because of the complexity of defi ning 
motion planning and control task descriptions for specifi c 
applications as well as the fl exibility limitations of standard 
grippers. Pushing the fl exibility of industrial robots further 
towards the ability of human workers will allow for improved 
coexistence and collaboration of robots and human workers. 
Automation and skilled manual labour will be more seamless-
ly combined. 

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

Runtime: January 1, 2015 - June 30, 2016

www.echord.eu/experiments/dexbuddy
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EXOTrainer introduces wearable gait exoskeletons for the the-
rapy of children aff ected by Spinal Muscular Atrophy (SMA). 
SMA is caused by a genetic defect, the disease manifests in va-
rious degrees of severity, which all have in common progressi-
ve muscle wasting and mobility impairment.

Although it is a rare disease, SMA is the most common gene-
tic cause of infant death. There is still no known cure for SMA, 
treatments mainly focus on maintaining the physical state of 
the patient, as well as on attempting to delay the onset of side 
eff ects like a deformation of the spine and the loss of range 
of motion. Walking is the key to retard the evolution of these 
side eff ects and EXOTrainer is expected to provide an improved 
therapy approach through wearable gait exoskeletons.

EXOTrainer builds on available techno logy, addressing children 
as a new target group, particularly because current commer-
cial devices are targeted to adult paraple gics. EXOTrainer will 
improve the quality of life of children aff ected 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 

EXotrAInEr

clinical Evaluation of gait training with Exoskeleton for children with Spinal muscular Atrophy 

 + consejo Superior de Investigaciones científi cas 
(cSIc), Spain (Coordinator)

 + Hospital Sant Joan de déu, Spain 

 + marsi bionics, Spain

year. It may even reduce expenditures of the healthcare sys-
tems through an improved and persona lized therapy. 

Runtime: May 1, 2015 - Ocober 31, 2016

www.echord.eu/experiments/exotrainer
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The Flooring Fellow (2F) experiment aims at introducing ro-
botics in construction yards by developing a co-working robot 
for a specific function related to floor building: grout removing 
and floor cleaning with acid. The 2F approach starts from con-
solidated research and industry know-how in mobile robotics 
and construction equipment to design and develop a standard 
mobile robot endowed with tools commonly used in the buil-
ding site sector to perform the requested task. The ultimate 
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 sponge sys-
tem and a mechanism to apply proper sponge pressure. The 
system will be powered by a lithium battery, avoiding the use 
of heavy power cables, and the battery pack will be extrac-
table and portable. Navigation sensors, an embedded control 
system and Robot Operating System (ROS)-based navigation 
software will give the robot a proper level of autonomy.  

The system will also be provided with both autonomous and  

manual control mode: a user interface for tablet and smart-
phone will be developed for configuration, set up and control 
of the robot.

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 as well.

FloorIng FEllow - 2F

www.robotechsrl.com

 + Imer International SpA, Italy (Coordinator)

 + robotEcH srl, Italy

Flooring Fellow

Runtime: May 1, 2015 - Ocober 31, 2016

www.echord.eu/experiments/2f
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Due to lower harvesting costs, there is an increasing trend 
towards the production of green asparagus. Today harvesting 
is done by seasonal workers, however, the increasing labour 
costs and the lack of available labour supply forces farmers to 
optimize the harvesting process and to introduce harvesting 
aids.

Usually one worker is needed per hectare and season, putting 
the 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 fl exible and 
cost effi  cient.

While for the cultivation of green asparagus the degree of au-
tomation is quite high, automation of harvesting is still an un-
solved challenge. Several approaches for automated machines 
have been made, but none of the known automated harvester 
can guarantee a picking rate and quality like manual labour. 
This is mainly because of the diffi  culty and the complexity of 
the asparagus detection.

gArotIcS

green asparagus harvesting robotic system 

 + Strauss verpackungsmaschinen gmbH, Germany 
(Coordinator)

 + c. wright & Son gedney ltd., United Kingdom

 + universität bremen, Germany

GARotics will improve the automatic harvesting systems for 
green asparagus by enhancing the quality of the asparagus 
detection and by increasing the detection rate as well as the 
harvesting rate. Furthermore, GARotics will present a new 
gripping mechanism with three robotic arms. In addition, data 
are collected to support the yield forecast and planning of the 
next harvest run. 

 

Runtime: May 1, 2015 - Ocober 31, 2016

www.echord.eu/experiments/garotics
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The objective of LA-ROSES is to develop a vision guided robotic 
platform for all-laser corneal transplantation (keratoplasty). In 
laser assisted keratoplasty the transplanted tissue is currently 
secured with the use of needles and stitches. This standard su-
turing procedure can be related to post-surgery complications 
such as postoperative astigmatism, dislocation of the trans-
planted tissue, or inflammatory reactions. As an alternative, 
the laser 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-ROSES experiment a robotic console will 
be realized including a robotic arm equipped with a so-called 
„end effector“, a device at the end of the robotic arm designed 
to deliver laser light to the welding site in the eye. Further-
more, the console will be equipped with an integrated vision 
system.

lA-roSES

laser Assisted robotic Surgery of the anterior Eye Segment

 + Ekymed SpA, Italy (Coordinator)

 + consiglio nazionale delle ricerche (cnr) - Institu-
te of Applied Physics, Italy

 + Fastenica, Srl, Italy

The experiment originates from a clear medical demand in 
order to improve the efficacy of at least 20 different surgical 
procedures. 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, spi-
nal surgery and eye surgery.      
     

Runtime: January 1, 2015 - June 30, 2016

www.echord.eu/experiments/laroses
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LINarm++ is a multisensory and multimodal device for neu-
romuscular rehabilitation of the upper limb, designed to enab-
le enriched rehabilitation treatment in both clinical and home 
environments. Originating from LINarm, an existing low-cost 
variable-stiff ness rehabilitation device, it will expand its func-
tionalities by integrating additional modules in order to aug-
ment application scenarios and applicable clinical techniques. 

The newly developed system will will focus on the following 
aspects: the integration of a wearable neuromuscular elec-
trical stimulation system, a virtual rehabilitation scenario, a 
low-cost unobtrusive sensory system integrated in the device 
handle, a low-cost wearable sensory system and a patient mo-
del 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 aff ordable 
rehabilitation device, enabling a biomechanical, neurological 
and physiological-based training of patients, including inno-
vative features currently unavailable within off -the-shelf re-

lInArm++

Aff ordable and Advanced lInear device for Arm rehabilitation

 + 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

habilitation devices. The price range will make it suitable for 
the home healthcare market.

Runtime: May 1, 2015 - Ocober 31, 2016

www.echord.eu/experiments/linarmplusplus
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The MARS experiment aims at the development of small and 
stream-lined mobile agricultural robot units to fuel a paradigm 
shift in farming practices. The concept addresses looming chal-
lenges of today’s large and constantly growing tractor-imple-
ment combinations with mainly three aspects. First: to optimi-
ze plant specific precision farming, leading to reduced input of 
seeds, fertilizer and pesticides and to increased yields. Second: 
to reduce the massive soil compaction as well as energy con-
sumption 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, similar to swarm prin-
ciples. MARS will focus on the seeding process for corn per-
formed by two robots as an example. The key strategy of this 
approach is on the one hand the radical reduction of weight 
and size compared to conventional farming equipment which 
also allows for a fundamental simplification of safety tasks. On 
the other hand it is the essential simplification compared to 
known agricultural robot prototypes, especially by minimized 

use of on-board sensors. This will be realized by transferring 
control algorithms, process optimizing and supervising in-
telligence to cloud services and utilizing precise GPS-Real 
Time Kinematic technology. All these measures are intended 
to lead to a significant cost reduction of the overall system 
paving the way towards robots as a true alternative in the 
agricultural domain. 

mArS

mobile Agricultural robot Swarms

 + Agco gmbH, Germany (Coordinator)

 + Hochschule ulm, Germany

Runtime: May 1, 2015 - Ocober 31, 2016

www.echord.eu/experiments/mars
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First, MODUL focuses on developing a so-called series elastic 
actuation (SEA) unit which will be modular and highly integ-
rated by including electric motor, gearbox, sensors and control 
electronics. Furthermore, it will provide a simple mechanical 
and electrical interface to enable its straightforward integ-
ration into the customers application. Due to a sophisticated 
sealing concept, the module will be suited for outdoor ope-
ration.

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 comparably 
high torque at low speeds, e.g. for the propulsion system of 
wheeled, tracked and legged systems, but also to build ‚soft‘ 
robotic arms that are robust against collisions with the en-
vironment and that could potentially be used to safely work 
together with humans.

The second target is to develop a modular, four-legged, 
energy-efficient multi-purpose transporter, simple to opera-

modul

modular drive units for legged locomotion

 + Eingenössische technische Hochschule Zürich 
(EtHZ), Switzerland (Coordinator)

 + cdd ltd., Greece

te, maintain and upgrade, with a high relative payload (50% 
of body weight) and speed. Immediate target groups of this 
system are academic and industrial research labs. Future cus-
tomers might include operators of power plants and chemical/
petrochemical facilities using the robot for inspection and sur-
veillance. Further applications on rough terrain and in harsh 
environment, such as search and rescue missions in disaster 
areas or in context of service robots are envisaged.

Runtime: May 1, 2015 - Ocober 31, 2016

www.echord.eu/experiments/modul
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The goal of this experiment is to continue the development of 
a rehabilitation robot named MOTORE to restore upper limb 
functionality. 

Quantity, duration, content, and intensity of training sessions 
are important variables in the recovery of motor skills for pa-
tients suff ering from the eff ects of cardiovascular diseases like 
a stroke. Due to the repeatability, fl exibility and precision of 
robots, robotic rehabilitation is a growing practice in hospitals, 
useful to personalize therapies with goal-oriented tasks. How-
ever, a shortcoming of most of the existing devices is their high 
price, the bulky layout and the large power consumption. 

MOTORE++ will improve the existing MOTORE rehabilitation 
device by improving 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 suita-
ble 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.

motorE++

A new rehabilitation robot for the upper limb: refi nement and experimental trials

 + Humanware Srl, Italy (Coordinator)

 + Fabrica 136 Srl, Italy

 + robotech Srl, Italy

The commercial application of this technological development 
will allow to build smaller and lighter robotic systems which 
are able to interact with patients in hospitals, in retirement 
homes or are even suitable for in-home therapy. The improved 
prototype will be tested in home-based rehabilitation sessi-
ons. 

www.robotechsrl.com

Runtime: January 1, 2015 - June 30, 2016

www.echord.eu/experiments/motoreplusplus
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Randomly stored material in bins is the most cost-effective 
and flexible supply form, especially when using it in material 
transfer automation. In these cases, the process of gripping 
single parts out of a bin is usually carried out by utilizing bin-
picking technology that combines vision sensors, grippers and 
software for image processing and process planning to enable 
a robot to execute the gripping process automatically. Bin-pi-
cking technology has become more reliable in the last few ye-
ars and as a result is recently available in a variety of 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 input. Furthermore, 
the position of the gripped object cannot be monitored and 
controlled appropriately. 

The pickit experiment enables a commercially-available visi-
on-based bin-picking system to handle a variety of objects. A 
tactile sensor which can be attached to any desirable gripper 
is introduced as an add-on to a commercial off-the-shelf bin-
picking solution to overcome limitations of current bin-picking 
systems. This innovative combination of two different techno-

PIcKIt

multi-modal bin-picking for new industrial tasks 

 + Fraunhofer IFF, Germany (Coordinator)

 + Scape technologies A/S, Denmark

logies achieves a step change in bin-picking applications by re-
ducing the cycle time up to 36%, detecting collisions and even 
part loss, while carrying a part. Furthermore the pickit system 
is able to determine the part pose in the gripper and can even 
extract small object features. Evaluation of the tactile sensor 
information also makes it possible to accurately place parts. 
The use of tactile sensing opens up new applications featuring 
bin-picking, even making the system applicable for objects 
with challenging surfaces as well.

The Fraunhofer IFF, a German institute for applied robotics 
research, is the partner responsible for contributing the tac-
tile sensors and integrating the systems together with Scape 
Technologies, a Danish company specialized in commercial 
bin-picking systems for industrial use.

Runtime: January 1, 2015 - June 30, 2016

www.echord.eu/experiments/pickit
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Safety is of uttermost importance in human-robot collaborati-
on, especially where high payload robots for industrial applica-
tions are involved. Building on the results of previous projects 
(including the EXECELL experiment of the fi rst ECHORD pro-
gramme), the SAPARO experiment proposes a novel solution 
for safeguarding collaborative human-robot workplaces. The 
objective of the experiment is to combine a pressure-sensitive 
tactile fl oor, 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 safeguarding technologies such 
as laser scanners and camera-based workspace monitoring, 
which have static safety zones, the proposed safety system will 
provide dynamic safety zones that are based on current joint 
positions and velocities of the robot and will off er a maximum 
of free space to the user at any time. As this system will allow 
both co-existence as well as certain degree of collaboration 
between humans and robots, it acts as a baseline technology 
for eventual use with other systems to allow for a deeper level 

SAPAro

Safe Human-robot cooperation with high payload robots in industrial applications

 + Fraunhofer IFF, Germany (Coordinator)

 + Pilz gmbH & co. Kg, Germany

of collaboration with force limiting approach.

The project partners Pilz GmbH & Co KG and Fraunhofer IFF are 
leading institutions in safety and human-robot cooperation 
with trendsetting developments and technologies and wide 
experience in this fi eld.

Runtime: January 1, 2015 - June 30, 2016

www.echord.eu/experiments/saparo



In Europe there are about 278.8 million cars and trucks tra-
veling every day and, considering only routine maintenance, 
about 332.2 million tires need to be replaced every year. Most 
of the tire servicing operations require dismounting the wheel 
from the vehicle, taking it to a tire changer machine for extrac-
ting/inserting the tire, and consequently to a wheel balancer 
machine, for balancing the wheel and then re-mounting the 
processed wheel on the vehicle. Nowadays, the operator needs 
to manually handle and transport the wheels from the car lift 
to the machines and back. These manual operations are time 
consuming and tiring and detrimental for the operator and, 
consequently, the efficiency of the tire processing task is low 
and the quality of the working condition of the operator can 
be definitively 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 
tire processing. The goal of this experiment is to develop TIRE-
BOT, a mobile robotic assistant that takes care of transporting 

tIrEbot

A tIrE workshop robotic assistant

 + università degli studi di modena e reggio Emilia 
(unImorE), Italy (Coordinator) 

 + corghi SpA, Italy

wheels among car lifts, tire changers and wheel balancers, and 
that helps the operator to handle the wheels. In this way, both 
the time wasted for the manual transportation and the fatigue 
due to heavy wheels handling will decrease and, consequent-
ly, both the efficiency of the work and the quality of the wor-
king conditions will increase.

Page 1 of 1
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Runtime: May 1, 2015 - Ocober 31, 2016

www.echord.eu/experiments/tirebot

l  24  l



l  25  l

SPAcE For your notES

l  24  l



l  26  l

SPAcE For your notES



l  26  l l  27  l

PublISHIng InFormAtIon

© ECHORD++ 2016

the European coordination Hub for open robotics development

Technische Universität München (TUM)
Department of Informatics
Robotics and Embedded Systems
Boltzmannstr. 3
85748 Garching bei München
Germany

info@echord.eu
www.echord.eu

Editors: Sebastian Weisenburger, Anna Principato
All image copyrights are reserved by the respective experiment partners and the ECHORD++ consortium.

This project has received funding from the European Union‘s Seventh Framework Programme for research, technological develop-
ment and demonstration under grant agreement 601116.

Version 1.7
June 2016



EcHord++
The European Coordination Hub for Open Robotics Development

Technische Universität München (TUM)
Department of Informatics
Robotics and Embedded Systems
Boltzmannstr. 3
85748 Garching bei München
Germany

info@echord.eu

www.EcHord.Eu


