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Welcome to the fourth issue of
the WeLASER newsletter
WeLASER newsletter is a six-monthly
publication devoted to engaging and keeping all
potential actors (farmers, agronomists,
researchers, engineers, policymakers, students,
business institutions and governments,
investors, citizens, etc.) informed about the
progress and activities of WeLASER, a project,
funded under the Horizon 2020 programme of
the European Commission in the call “Integrated
health approaches and alternatives to pesticide
use (SFS-04-2019)”. The project attempts to
eradicate health risks and environmental
adverse effects associated with the use of
herbicides by using laser and Information and
Communication Technologies (ICT) along with
autonomous navigation systems.
In this fourth issue, you are being informed
about the project’s objectives, expected results
and the activities carried out during the fourth
semester of the project development (March
2022 to September 2022).

(UNIBO), the high-power laser source (FUT), the
AI-perception system and the scanning system
(LZH), and the second prototype of the mobile
platform (AGV) were re-planned for April 2022
and the activities are reported herein.
Autonomous robot
By the middle of April, AGC delivered the
second robot prototype to CSIC. The works for
distributing the electronic equipment and energy
were carried out by CSIC prior to the integration
of the rest of the subsystems.

WeLASER preliminary
integration
As indicated in Newsletter 3, the WeLASER
Work Plan scheduled a preliminary system
integration consisting of assembling all the
systems onboard the mobile platform and
checking the mechanical, electrical and
communications interfaces. Due to delays in the
delivery of parts and components caused by the
current pandemic and political crises, the
preliminary integration was delayed from midMarch to the end of April 2022. Therefore, the
integration activities are reported in both
Newsletter 3 and Newsletter 4.

Delivery of the mobile platform (Second
Prototype)

WeLASER
finishes the First Reporting
Period with a short demo of
different subsystems
Thus, the work carried out by UNIBO for the
deployment of the IoT sensor network in the
testing field was reported in Newsletter 3, while
the integration of the cloud computing apps
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Installation of the electronic boxes

Cloud Computing
During the first weeks of April, UNIBO
participated in the integration of the WeLASER
cloud system, which allows the integration of
data of different types, loaded from different
sources, both in batch and real-time. In
particular, this integration is based on georeferenced data that can range from trajectory
data to images and videos related to fields and
missions as well as any sensors installed on the
autonomous robot.

Weeding implement (AI-vision system and
Scanner
Finally, the AI-vision computer was installed in
the robot and the weeding implement was
attached to the back of the robot. Some
preliminary tests were conducted.

Laser-weeding implement and targeting
system

Preliminary integration
meeting
Autonomous robot HMI implemented through
the cloud
Laser source and chiller
In the last week of April, just previous to the
integration meeting, FUT integrated a 250W
laser source and the chiller in the WeLASER
prototype. The first experiments with the laser
onboard the autonomous robot were conducted.

AI-vision
computer
Chiller

Laser
source

On April 27, 2022, the WeLASER consortium
organised the first face-to-face meeting at the
Centre for Automation and Robotics (CSIC). The
main objectives of this meeting were
− to present the status of the preliminary
integration of the weeding system to the
General Assembly
− to assess the integration status and
decide if the project achieved MS2
(Electro-mechanical and communications
interfaces assessed).
The meeting activities were divided into three
sections. First, the representatives of the
developers presented the status of the

Integration planning in April 2022
−
−
−
−

Second prototype of the mobile
platform (AGV). Mid-April 2022
Cloud computing apps (UNIBO). MidApril 2022
High-power laser source (FUT). End of
April 2022
AI-perception system and the scanning
system (LZH), End of April 2022

Subsystems installed in the robot
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WeLASER mid-term
On March 31, 2022, WeLASER achieved its
project mid-term. That means the consortium
had to present the financial statement and the
technical report to the EC. Both documents were
finally submitted on May 31.
The Review Meeting, to assess all the work
accomplished until March 2022 (including
financial statements, tech reports, deliverables,
etc.) was held on June 13, 2022, at the Centre
First WeLASER face-to-face meeting at the
Centre for Automation and Robotics (CSIC)
integration to the General Assembly. These
presentations were focused on
− the subsystem mechanical attachment to
the robot
− the correct power supply of every
subsystem
− the establishment of the communication
among the subsystems.
After some comments and clarifications, the
weeding system was presented and the first trip
(under manual control) was carried out to the
experimental field (about 300 meters). The
behaviour of the weeding implement was
observed and some conclusions were made to
improve the overall system.
After this short demonstration, the General
Assembly met again to decide that MS2 was
achieved. Thus, the consortium will go on with
the development of the initial work plan.

Moving the WeLASER system to the
experimental field
4
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WeLASER
Achieved the project
mid-term on March
31, 2022
for Automation and Robotics (CSIC).
This hybrid meeting was attended on-site by 9
partners out of 10. The REA Project Officer and
two External Experts joined the on-site meeting
for carrying out the evaluation of the project.
In the morning session, the WP and task leaders
of the development Work Packages (WP2 to
WP5) presented the activities carried out and
the status of the developments. Then, the
system was presented to the REA Project
Officer and the External Experts. Every
subsystem was explained individually.
Afterward, the weeding system was moved to
the experimental field in autonomous mode

Presentation of WeLASER equipment to the
REA Project Officer and External Experts

where a short demo with the laser system was
conducted.
In the afternoon session, the WP and task
leaders of the strategic WPs (WP1, WP6 to
WP8) were carried out.
The meeting concluded with some advanced
comments and suggestions by the REA Project
Officer and the External Experts.

live demo of laser weeding as one of 20
innovation examples that were invited to the fair.

Second
crop campaign
at WeLASER
Experimental
Field
WeLASER test and demo fields
– Second campaign

Autonomous motion of the WeLASER system
in the experimental field

WeLASER at the Öko-Feldtage
(Organic Field Days) 2022

CSIC carried out the second crop campaign
planned for the period May-June 2022. Three
fields for wheat, maize and sugar beet were
farmed and used for developing and testing a
general procedure for autonomous row following
in crops in an early-stage growth without relying
on absolute location systems. A model based on
deep learning techniques (object detection for
wide-row crops and segmentation for narrowrow crops) was applied to accurately identify

LZH presented the WeLASER project at their
own booth at Öko-Feldtage 2022 in VillmarAumenau, Germany. Approximately 11,500
visitors – among them the German federal
minister for Food and Agriculture Cem Özdemir
– attended this largest German field day event in
a 20-hectare area from the 28th to the 30th of
June 2022. LZH showed roll-ups, videos and a

Maize crop in WeLASER experimental fields
maize and sugar beet using the first technique,
and wheat for the second technique.

Communication and
dissemination activities
Merve Wollweber and Malte Worzicek
from LZH’s WeLASER team promoted
laser weeding at Öko-Feldtage 2022

During the fourth semester of the project
development, WeLASER consortium has been
active in communicating and disseminating the
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−

Example of deep learning segmentation
technique in a wheat field
project activities and results using the following
means.
Papers in conferences
− Merve Wollweber and Tammo Ripken.
Laser Weeding – A New Technology for
Sustainable Weed Management.
SLPC2022 -The 4th Smart Laser
Processing Conference at Optics &
Photonics International Congress (OPIC
2022). Yokohama, Japan. 18-22 April
2022
− Christian Andreasen, I. Rakhmatullin, M.
Saberi and Z. Zang. “Weed control with
laser beams: an ecofriendly alternative to
herbicides and mechanical weed
control”, 4th International Conference on
Photonics Research, Muğla, Turkey,
April 22-28, 2022
− Christian Andreasen, Mahin Saberi,
Karsten Scholle. and Pablo Gonzalezde-Santos, “Laser Weeding with an
Autonomous Vehicle”. 19th European
Weed Research Symposium, “Lighting
the future of Weed Science”- Athens,
Greece. 20-23 June 2022
− Luis Emmi, Jesus Herrera-Diaz and
Pablo Gonzalez-de-Santos. “Toward
Autonomous Mobile Robot Navigation in
Early-Stage Crop Growth. International
Conference on Informatics in Control,
Automation and Robotics (ICINCO
2022). Lisbon, Portugal July 14 – 16,
2022.
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Luis Emmi, Rebeca Parra and Pablo
González-de-Santos. “Digital
representation of smart agricultural
environments for robot navigation”. 10th
International Conference on ICT in
Agriculture, Food & Environment
(HAICTA 2022). Athens. Greece.
September 22-25, 2022.

Practice abstracts
Four new practice abstracts have been
published on the WeLASER website focused on
(i) OECD works on the safety of robotic
agricultural machinery, (ii) Managing high-tech
equipment in agriculture, (iii) WeLASER project
preliminary system integration: some results and
next steps and (iv) WeLASER status and
challenges at the project midterm. The
WeLASER practice abstracts are available here.

WeLASER
achieves to publish
its 37th
Practice Abstract
On-line platforms/Broadcasting
− Interview with P. Gonzalez-de-Santos on
the Onda Agrarian program of the radio
station Onda Cero, May 7, 2022. (link).
Dissemination in academia
− Prof. Christian Andreasen (University of
Copenhagen) presented and discussed
the WeLASER project in bachelor
courses:
• Crop Sciences (link)
• Basic Course in Plant Protection
(link)
− Dr. Luis Emmi gave the lecture Talk
“Navigation Strategies for Field Mobile
Robotics: WeLASER project case study”,
in the program of conferences of
postgraduate courses at the Faculty of
Informatics, Complutense University of
Madrid, which is part of the training
activities of the doctoral program in
Computer Engineering. May 3, 2022.

Communication note
WeLASER partner COAG prepared a
communication note titled “WeLASER project
enters its final stage”, which has been
disseminated among stakeholders and
agricultural practitioners. The note, available
here in English and Spanish, summarizes the
project results so far and introduces the
coming challenges for the last year of the
project development.
Social networks
We invite you to be updated with the latest
WeLASER activities and news: follow us on our
website and social networks!”

https://welaser-project.eu

Website, social networks and channels

https://welaser-project.eu
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