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ABOUT ESMERA
ESMERA (European SMEs Robotics Applications) is a starting point
for European SMEs designing and developing robotic solutions. To
unlock the innovation potential of these SMEs, ESMERA promotes
applied robotics technology developed for industrial challenges set by
key European companies. Thereby the SMEs get a chance to bring new
technologies that adress real life problems to an existing market.
ESMERA offers direct financial support to the solution-providing
SMEs, through a cascade funding mechanism. On top of that, the core
partners of ESMERA provide the beneficiaries with an environment
for developing, evaluating, testing and demonstrating novel robotic
technologies, alongside with non-technical business mentoring and
support.
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PROJECT: CAROB
AgreenCulture (France)

TRL 6

Agri-Food

Helping farmers reduce the use of herbicides for weeding
SME Profile
AgreenCulture is a robotics startup developing solutions for the agricultural sector.
Using precision farming techniques, it focuses on making farming easier and reducing the cost of technology adoption.
Challenge
Weed control within crop rows is one of the main problems in small to middle sized
organic/traditional farming and outdoor gardening fields. For centuries, different
weed removal tools have been used to reduce weeds in the crop rows. Stimulated by
the demand from organic farmers, research in several European countries over the
last decade has focused on the mechanisation of weed removers using harrowing,
torsion finger weeding and similar methods. As weeding needs to be repeated frequently, it lends itself to automation.
Solution
The ESMERA project enabled AgreenCulture to work on a robot for farming vegetables - especially carrots - named CAROB. The robot can hop over plants and has a
centimetre precision for removing weeds. The mechanical design of CAROB enables
it to do the work of a tractor, albeit with a lower impact on soil compaction. It can
work for 10 hours in complete autonomy thus minimising human intervention.

Suzanne Baron
suzanne.baron@agreenculture.fr
www.agreenculture.net

esmera-project.eu/carob
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PROJECT: ROWER
Dahlia Robotics GmbH (Germany)

TRL 5

Agri-Food

The first generation of autonomous farming robots in Europe
SME Profile
Dahlia Robotics GmbH consists of a multidisciplinary team with backgrounds in
computer science, electrical and mechanical engineering, geoecology and UX design. The team is heavily supported by local farmers.
Challenge
Weed control within crop rows is one of the main problems in small to middle sized
organic/traditional farming and outdoor gardening fields. For centuries, different
weed removal tools have been used to reduce weeds in the crop rows. Stimulated by
growing demand from organic farmers, research in several European countries over
the last decade has focused on the mechanisation of weed removers using harrowing,
torsion finger weeding and other, similar methods. As weeding needs to be repeated
frequently, it lends itself to automation.
Solution
ROWER drives autonomously through agricultural fields, recognises weeds from
crops, and mechanically removes weeds. Guided by artifical intelligence, the robot
controls an in-house built arm to avoid accidental damage to the crop plants. A mechanical end-effector removes the weed plants. By eliminating the requirement to
use herbicides, ROWER contributes to the circular economy and a more sustainable
form of agriculture.

esmera-project.eu/rower

Torsten Steiner
torsten.steiner@dahliarobotics.
com
www.dahliarobotics.com
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PROJECT: SPAIW

FarmDroid (Denmark) &
Danish Technological Institute (Denmark)

TRL 7

Agri-Food

An autonomous solar-powered robot that keeps crops weed-free
SME Profile
FarmDroid helps farmers and plant breeders to reduce costs for sowing and cleaning
crops while making farming CO2-neutral and encouraging organic farming. By the
spring of 2020, FarmDroid had sown and cleared more than 1,500 hectares of farmland in large parts of Europe.
Challenge
Weed control within crop rows is one of the main problems in small to middle sized
organic/traditional farming and outdoor gardening fields. For centuries, different
weed removal tools have been used to reduce weeds in the crop rows. Stimulated by
growing demand from organic farmers, research in several European countries over
the last decade has focused on the mechanisation of weed removers using harrowing,
torsion finger weeding and similar methods. As weeding needs to be repeated frequently, it lends itself to automation.
Solution
SPAIW drives slowly, continuously hoeing the soil both between and within crop
rows. The concept is one robot per field, running almost 24/7, weeding its own area.
The robot weighs under 700 kg so it does not cause soil compaction and can be used
on very light soils. It uses no chemicals, which makes it environmentally friendly and
suitable for organic farming. SPAIW is CO2-neutral when running. When the battery runs out during the night, after about seven hours from a full charge, the robot
just stops and resumes when power is restored.

Kristian Warming
kvw@farmdroid.dk
www.farmdroid.dk

esmera-project.eu/spaiw
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PROJECT: EREVOS

StreamOwl (Greece) &
Athens University of Economics and Business (Greece)

TRL 7 Construction

A fully-fledged solution for aerial monitoring of railways using drones
SME Profile
StreamOwl develops customised solutions based on autonomous UAVs for a large
range of industrial inspection applications. Those currently include railway track inspection, powerline inspection, and solar panel inspection.
Challenge
Managing vegetation by railways is hugely important for the safe operation of trains.
Indeed, smaller plants and trees growing on or near railways pose signifcant health
and safety risks and may lead to accidents, as well as delays. The challenge is twofold:
i) removing weeds in an efficient manner without stopping train traffic, and ii) assuring that a boundary to the tracks is provided to satisfy legal requirements and
prevent trespassing.
Solution
The EREVOS project has developed a UAV system for quick inspection and monitoring of vegetation growth on railways. The navigation of the drone is performed
in an autonomous non-supervised manner, even in GPS-denied areas. The system is
able to follow a railway track for a large distance, inspect its boundary structure and
vegetation, detect and identify anomalies along the railway (e.g. objects, fallen trees/
leaves, sun kinks), and trigger further actions, on the-fly.

Savvas Argyropoulos
savvas@streamowl.com
www.streamowl.com

esmera-project.eu/erevos
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PROJECT: COBOLLEAGUE
Robotnik (Spain) &
Eurecat (Spain)

TRL 7

Construction

An automated solution for transporting heavy loads and supporting
workers in handling tools
SME Profile
Robotnik designs, manufactures and markets mobile robots and mobile manipulators. The company was founded in 2002 and has since become a leader in
mobile robotics.
Challenge
In construction, the working environment is constantly changing as new elements appear, the building site grows (vertically and horizontally) and the size
of the site can vary from hundreds to thousands of square meters. Most of the
activities are performed manually by workers, assisted by hand tools. On a dayto-day basis, workers have to move tools and construction materials across the
site using wheelbarrows, forklifts or cranes. Given the immense weight of most
materials, those activities can be ergonomic hazards.
Solution
COBOLLEAGUE proposes a modular collaborative autonomous ground robot
equipped with a gravity-compensated mechanism for the autonomous transportation of heavy parts. The robot is able to collaboratively handle heavy tools
in construction sites. The project focuses not only on the high mobility mobile
base but also on the safety solutions and on the algorithms for robust localization and navigation.

Roberto Guzman
rguzman@robotnik.es
www.robotnik.eu

esmera-project.eu/cobolleague
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PROJECT: NIx

IDMind (Portugal) &
University Pablo de Olavide (Spain)

TRL 8

Energy

A robotic platform for remote inspection in harsh environments
SME Profile
IDMind produces custom-made mobile robotic solutions, from the initial design to
the final installation at the end user. The company identifies itself with the motto
„living robotics“ because most of their robots are made to operate in public spaces.
Challenge
The oil and gas industry is still one of the biggest in the world. Oil & gas extraction poses challenges due to the increasingly stringent regulations and the remote/
hard-to-reach locations of the facilities. Currently, inspection and maintenance tasks
are performed by human operators. Robotization of those tasks has the potential to
improve working conditions on sites, increase safety, and to make those operations
more efficient.
Solution
The NIx project involves the development of an off-the-shelf TRL7 navigation module, tightly coupled with the constraints of the oil & gas inspection scenario. Its
main innovation is related to its modularity/adaptability to different robot platforms
and environmental protection according to ATEX requirements. While the NIx solution has been developed specifically for use in the oil & gas sector, it could be applied
to other industrial environments, too.

Paulo Jorge Gonçalves Alvito
palvito@idmind.pt
www.idmind.pt

esmera-project.eu/nix
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PROJECT: Minotaur-R
iKnowHow SA (Greece)

TRL 8

Energy

An autonomous robotic system for nuclear waste sorting
SME Profile
iKnowHow SA is regional leader in executing large-scale ICT solutions for government and industry alike. The company is organised into three units: digital government, healthcare, and robotics.
Challenge
One of the challenges in the nuclear energy sector is the sorting of debris, resulting
from the decommissioning of fuel elements of Magnox type reactors. This process
seeks to retrieve highly radioactive parts from the debris that are contaminated by
the fuel during their operational life. These are usually pieces of the outer shell originally containing the nuclear fuel, as well as springs or other small items.
Solution
Minotaur-R is an autonomous robotic system designed for advanced nuclear waste sorting during the decommissioning phase of nuclear power plants. The system
introduces a new way of performing the task using the latest technological advancements in the fields of Computer Vision and AI. The system is a package of off-theshelf components; broader technology enablers are redefined for the specific challenge area. Minotaur-R is able to exhibit high detection, picking and deposition
performance indicators.

Katerina Pappa
kpappa@iknowhow.com
www.minotaur-r.iknowhow.com
www.iknowhow.com/company

esmera-project.eu/minotaur-r
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PROJECT: MandEye
MANDALA (Poland)

TRL 8

Energy

A fully autonomous, ATEX-certified inspection system for oil and gas
environments
SME Profile
MANDALA is an SME with more than ten years of experience in deploying autonomous mobile robots in the field. They produce localization/navigation/perception
systems for integration with mobile robots working in harsh environments, especially critical infrastructure inspection and search & rescue missions.
Challenge
The oil and gas industry is still one of the biggest in the world. Oil & gas extraction poses challenges due to the increasingly stringent regulations and the remote/
hard-to-reach locations of the facilities. Currently, inspection and maintenance tasks
are performed by human operators. Robotization of those tasks has the potential to
improve working conditions on sites, increase safety, and to make those operations
more efficient.
Solution
MandEye is a full hardware and software mobile cartography system allowing multilevel 3D map building, centimetric accuracy for map building and localisation of the
dynamic MandEye perception system in the map, and navigation assuming heavy
environmental conditions.

Janusz Bedkowski
januszbedkowski@gmail.com
www.mandalarobotics.com

esmera-project.eu/mandala
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PROJECT: WIRE COBOTS
Caretta Srl (Italy) &
Free University of Bozen-Bolzano (Italy)

TRL 8

Manufacturing

A collaborative robotic system for spot taping
SME Profile
Carretta Srl designs and installs industrial automation solutions in Italy and abroad:
from standard electric panels to automatic machines built to customer specifications.
The company is the technological partner of a number of manufacturing companies.
Challenge
The challenge is focused on the automation of the taping process of wire harnesses
which is currently performed by hand. Using a collaborative robot, one can combine the speed of human workers and the precision of robotics. This is expected to
advance the current process and to reduce the time spent for the taping part, while
improving health and safety of workers.
Solution
WIRE COBOTS is a system involving a human-centred assembling system for wire
harness assembly in which a collaborative robot assists the worker during the heaviest
operations to increase ergonomics and efficiency. This collaborative robot supports
the worker in spot taping, the heaviest task in terms of the biomechanical overload.
The workstation is adjustable to fit the workers‘ needs.

Renato Vidoni
renato.vidoni@unibz.it
www.wirecobots.com
www.carrettaautomazioni.it

esmera-project.eu/wirecobots
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PROJECT: AutoTAP
Rivas Robotics (Spain) &
CETEM (Spain)

TRL 4

Manufacturing

Improvement in the wire harness assembly process
SME Profile
Rivas Robotics is the Robotics and Industrial Automation Division of Grupo Hurtado Rivas. The company is specialised in the design and construction of automation
and industrial robotics projects for multiple sectors.
Challenge
The challenge is focused on the automation of the taping process of wire harnesses
which is currently performed by hand. Using a collaborative robot, one can combine the speed of human workers and the precision of robotics. This is expected to
advance the current process and to reduce the time spent for the taping part, while
improving the health and safety of workers.
Solution
AutoTAP performs the spot taping element of the wire harness assembly process,
while the worker performs only the positioning of the cable. It reduces the processing
time of the task and allows operators to work on two wire harnesses at the same time.
The solution also improves the ergonomic conditions of workers through a work environment that removes the most tedious and repetitive tasks of the process.

Vicente Román Ibáñez
v.roman@cetem.es
www.rivasrobotics.com

esmera-project.eu/autotap
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PROJECT: REFLECT
CASP (Greece)

TRL 7

Manufacturing

The assembly of flexible parts in dishwashers
SME Profile
CASP is a software and consulting company that is working closely with European
and local industry as well as with universities and technological institutes, on developing business solutions for a wide range of industrial problems.
Challenge
In dishwasher production, the assembly of door gaskets is an important and critical
process. The gasket is used for preventing water leakage between the door and the
inner tube. Currently the assembly of the gasket is done by hand since the elastic nature of the gasket makes it hard to robotize. However, robotizing the process has the
potential to reduce the need to rework due to human error.
Solution
REFLECT handles gaskets and assembles them in the inner tube of dishwasher
doors. The initial development phase of REFLECT focused on a dexterous mechatronic system for deformable object grasping and soft material manipulation, a multi-sensory system for deformable objects detection and situation awareness, as well
as a safety-oriented collaborative layout. The robot has been demonstrated to offer a
competitive advantage to systems integrators in serial production.

George Papanikolopoulos
gpap@casp.gr
www.casp.gr

esmera-project.eu/reflect
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PROJECT: eQUALS
Ledisson AIT (Spain) &
CTAG (Spain)

TRL 5

Manufacturing

A paint quality check inspection system for automotive assembly lines
The SME Profile
Ledisson AIT is a SME that focuses on automation, robotics and collaborative robots
The company has 20 years of experience with 40 specialist programmers and is now
expanding into key sectors for the Industry 4.0 in Galicia.
Challenge
Paint application is one of the most demanding aspects of automobile manufacturing. The challenge is focused on an in-movement inspection system for automotive
assembly lines performing paint quality checks on multiple points of a passenger
vehicle. The time and space requirements to inspect 100 points on the interior and
exterior of a car in under 45 seconds are unique challenges addressed in ESMERA.
Solution
The eQUALs experiment aims to perform paint quality inspection in the automative
assembly line which involves in-movement applications. As such, it uses different
sensors to modify the trajectories of the robot including line encoders, force sensors,
position sensors, and machine vision. The experimenters established a communication protocol between different actors to fulfil the challenge requirements.

Gema Antequera
Jose Orge
gema.antequera@ctag.com
jose.orge@ledisson.com
www.ctag.com
www.ledissonait.com

esmera-project.eu/equals
BOOSTING ROBOTICS INNOVATION

OUR PARTNERS

GET IN TOUCH

www.esmera-project.eu
Twitter: @esmeraproject
LinkedIn: ESMERA Project
Project Coordinator: Dr. Sotiris Makris
University of Patras Laboratory for Manufacturing
Systems and Automation
E-mail: esmera@lms.mech.upatras.gr
Tel: 0030 – 2610 910 160

This project has received funding from the European Union‘s Horizon 2020 research and innovation programme under grant agreement No 780265.

