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METRICS

PAST EXPERIENCES WITH THE ACRE FIELD CAMPAIGNS
THE ACRE EXPERIMENTAL SITE SET UP FROM 2020 10 2022

On “AgroTechnoPole” site of INRAE Montoldre (France)

- With technical means for welcome : .

. A specific experimental field (area of 4 ha)
- soil conditions: sandy soil without stone
- suitable for evaluation experiments in real conditions
(testing new autonomous solutions: navigation, weeding, ... )

. Several technical buildings and halls

to welcome the participants with their equipment
(prototype, autonomous solution, smart implement, robots, ...

- Three field campaigns from 2020 to 2022 :

. Two Dry-runs campaigns (October 2020 and September 2021)
. A First field evaluation Campaign (June 6th to 10th, 2022)

Aerlal view of the INRAE experimental fiele
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METRICS

PAST EXPERIENCES WITH THE ACRE FIELD CAMPAIGNS
THE ACRE EXPERIMENTAL FIELD SET UP FROM 2020 10 2022
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A specific experimental field
prepared for each evaluation
campaign from 2020 to 2022

o Field divided in experimental
plots prepared according to the
needs for each FBM/TBM with
crops/weeds associations sown

o Space on the field dedicated for
each participating team with their

equipment (prototype, autonomous
solution, smart implement, robots,...)

o Experiments/evaluations in actual

conditions (testing new autonomous
solutions: navigation, weeding, ... )




METRICS

PAST EXPERIENCES WITH THE ACRE FIELD CAMPAIGNS
THE ACRE EXPERIMENTAL FIELD SET UP FROM 2020 10 2022

An experimental field with two crops and four weeds sown

- Two main crops:
* Maize: (field great crop)
- inter-row spacing : 75 cm,
- intra row spacing between plant : 15 cm
* Bean: (field vegetable crop)

- inter-rows : 37,5 cm
- intra row spacing between plant : 7 cm

- Four main weeds:

* With horizontal development (spread out)
o Model weed: mustard
o Natural weed: matricaria

* With vertical development (erected port)
o Model weed: ryegrass
o Natural weed: chenopodium

Sowing density: - Model: take into account thousand grain weight, 27 seeds/ml LR \
- Natural: precqnisation of Arbiotech/100 ml or 10 m? Four main weeds
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METRICS

PAST EXPERIENCES WITH THE ACRE FIELD CAMPAIGNS
THE ACRE EXPERIMENTAL FIELD SET UP FROM 2020 10 2022

An experimental field prepared and divided into specific experimental plots according
to the needs of each evaluation campaign from 2020 to 2022

Maize experimental plot Maize experimental plot for plant discrimination
(QR code mark between maize rows to identify the pictures to
prepare for the cascade campaign)
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METRICS

PAST EXPERIENCES WITH THE ACRE FIELD CAMPAIGNS
THE PARTICIPATING TEAMS FOR THE FIRST FIELD CAMPAIGN 2022

SITIA team POLIMI team SONY team

SITIA, French industrial
company based in the Loire
Atlantique region (France).

Trektor, a hybrid autonomous
solution (vineyards, market
gardening;  multiple  tasks:
tilling, spraying, hoeing...).

From the SONY company in
the Parisian region (France).
ROMI, a small prototype of
an electric robot developed
for gardening using a
weeding rotating tool.

TIARA project team Xlim/CarbonBee team

POLIMI in partnership with UNIMI,
an ltalian team from Milan. -
Co-organizers of the ACRE event =
& with INRAE.
~ Using a very small robot to take |
| pictures during  the Plant
- discrimination  evaluations  to
/| gather datasets for the Cascade
campaign that followed the Field
campaign.

TIARA (Toward Intelligent
Adaptable Robots for
Agriculture).

A French research national |
project aided by ANR (National
Agency of Research).

A joint laboratory between
INRAE and the Sabi Agri
company, maker of the Sabi
Agri electric tractor, in the
Auvergne region.

~ Xlim/CarbonBee, name of the
association of the Limoges
University (France) and the
Carbon Bee Ag Tech company
from Valence (France).

Using an Elatec electric
platform.
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METRICS

PAST EXPERIENCES WITH THE ACRE FIELD CAMPAIGNS
THE FUNCTIONALITY BENCHMARK (FBM) ¢ PLANT DISCRIMINATION

A main goal: differentiating crops from weeds on an intra-row,
comparing in post treatment with ground truth after qualified human analysis

Gathering datasets for the Cascade Campaign by POLIMI team, ACRE co-organizers
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Plant discrimination execution by the
Xlim/CarbonBee team on a maize crop plot

Plant discrimination execution by the SONY
team on a bean crop plot
(At the bottom right of the picture, a QR code device " R s e
positioned on the inter-row to help know the position of ’ Sy o vw 47
each image taken) e T
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METRICS

PAST EXPERIENCES WITH THE ACRE FIELD CAMPAIGNS
THE FUNCTIONALITY BENCHMARK (FBM) : PLANT DISCRIMINATION

Simultaneously with the ACRE evaluation campaign, an opportunity to perform other technical tasks...

An mterestmg way to test aII prototype solutions in actual conditions!
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Plant discrimination execution by collaboration between

the SONY and POLIMI teams on a maize crop plot
(Using camera and data recording system in common)

Plant discrimination execution by the SONY
team on a bean crop plot and at the same
time, a work to evaluate its autonomous

mobility aptitude
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PAST EXPERIENCES WITH THE ACRE FIELD CAMPAIGNS
THE FUNCTIONALITY BENCHMARK (FBM) : WEED DESTRUCTION

Specific experimental plots set up according to
the needs of each evaluation campaign

Visual markrs, blue for the crops and
yellow for the weeds

Results |ve days after the weeding action on n area witi'l arked bean Iants
(All weeds destroyed, weeding efficiency confirmed)
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METRICS

PAST EXPERIENCES WITH THE ACRE FIELD CAMPAIGNS
THE TASK BENCHMARK (TBM) : INTRA-ROW WEEDING

An intra-row weeding evaluation performed in complete autonomy

The SONY robot, ROMI, performing the intra-row weeding task on a bean/ryegrass plot
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The state of the plot after the intra-row weeding task performed by
the SONY team
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METRICS

PAST EXPERIENCES WITH THE ACRE FIELD CAMPAIGNS
THE FUNCTIONALITY BENCHMARK (FBM) : FIELD NAVIGATION

A field navigation plot set up for an evaluation in complete autonomy

Field navigation evaluation set up on bean experimental plots
TIARA autonomous platform’s evaluation on a bean plot

e

The SITIA Trektor starting the field navigation » ' W o The Elatec electric platform of the
evaluation on the maize plot 2 : : e > Xlim/Carbon Bee team during the field
(Laser Tracker Leica device used to follow the trajectory) e W i S e navigation evaluation on a maize plot
) : & b (Laser Tracker Leica device used to follow the trajectory)
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METRICS

SECOND ACRE FIELD CAMPAIGN IN MAY 2023
CORNAREDO (Italy)
WELCOME

THANK YOU

Wwww.metricsproject.eu | acre@metricsproject.eu

This project has received funding from the European Union’s Horizon 2020
www.metricsproject.eu research and innovation program under grant agreement No 871252
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