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Robotique et Capteurs
au Service d’'Ecophyto

Robotics and sensors at the Service of Ecophyto | i

By Virginie Barbosa - LNE
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cralence 02 The main issue of the Chalenge ROSE :
ose U | .
Intra-row weeding
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Participants

Operational organizer
(trust third party)

Funding bodies

Challenge

Develop solutions

Contribute to the definition of the
scientific and technological
objectives of the challenge

Leads the definition of competition
objectives and ensures that they are
measurable

Organizes and leads the challenge

Ensures fair treatment of participants

Finance the challenge

Statue on the objectives of the
challenge

4 research projects funded to develop intra-row

weeding solutions
BIPBIP = ) WeedElec
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Challenge co-organised by LNE and Irstea

LABORATOIRE
NATIONAL [

DE METROLOGIE
ET D'ESSAIS ]

Project funded by the French National Research
Agency and the French Office for Biodiversity




Four evaluation campaigns

Operational

Six meetings in the experimental field organisation

A surface area of four hectares dedicatedto =~ .
experimentation

Challenge Operational organisation of the
ROSE challenge




Meeting to present the results of the 1st

} dry-run evaluation
Meeting to present the results of the 2nd

22/1/2019
campaign - Launch of the 3rd evaluation
Meeting to present the results of the 2nd } campaign
dry-run evaluation - Launch of the 1st 1/3/2021
} evaluation campaign
11/7/2019 Meeting to present the
Opening of the Challenge ROSE > results.of the 3rd
} 1/1/2018 Presentation of the results of the 1st campaign
evaluation campaign - Launch of the 2nd 10/12/2021
Kick-off meeting of the challenge ~ evaluation campaign .
} 28/2/2018 15/1/2020 Closing of
the
Meeting to validate the evaluation plan - Validation meeting of the evaluation plan } Challenge
\ Launch of the dry-run campaign } (videoconference) ROSE
5/6/2018 17/6/2020 30/6/2022
2018 juil. juil. juil. 2022

Dry-run campaign _ 1/6/2018 - 11/7/2019

First evaluation campaign _ 11/7/2019 - 15/1/2020

Second evaluation campaign B Y 25/1/2020 - 1/3/2021

Third evaluation campaign _ 1/3/2021 - 28/2/2022

__ Challenge 3111 Macro-planning of the ROSE e LN
’ challenge i _
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Challenge

ose Three key steps to evaluate




AgroTechnoPodOle site : INRAE Montoldre
Plot challenge ROSE

i 2 =

Challenge A surface area of four hectares
dedicated to experimentations




Types of “artificial” weeds planted:
spread out (horizontal) :
 Model weeds : mustard
* Natural weeds : matricaria.
with upright (vertical) :
Model weeds : ray grass
* Natural weeds : goosefoot.

Types of crops planted :
* large crop with wide spacing: maize
(row spacing 75 to 80 cm, foot spacing 14 cm)
* field vegetable crops: beans
(row spacing 15 to 30 cm, foot spacing 3 to 8 cm)

Crops and weeds planted
(the result of an in-depth study at the beginning of the challenge)
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Prototype presented by BIPBIP

Prototype presented by WeedElec




Objective: determine the p05|t|on of weeds and/or pIants of interest on the images

1.
2.

Comparison
Mapping
Calculation of
the error rate

Image acquisition by the

4 evaluated robots Hypothesis: outputs of detection systems

 Challenge # Evaluation of the detection task:

N methodology




Development of the DIANNE software (trimming, identification and annotation for Evaluation)

Lot sélectionné Détourages visibles ~ Image utiisable ?

Nom : Lot_01 C = E = = B @ oui
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IMG_2043.JP > : y J :
IME:ZO-'S;JP(GS I i 4] % A : y < i 2 o £ ¢ : g Propriétés du détourage
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IMG_2046_1000x750,jpg

IMG_2049.0PG

IMG_2050.PG

IMG_2054.)PG

IMG_2055.JPG

IMG_2058.JPG

IMG_2061.JPG

Annotations de limage

Centre de la plante
Fiabilité des annotations du détourage

Ouverture du lot :

2018-09-03 16:16:54 e ) : - i . 0O Limage est floue mais cela ne géne pas les
Derniére sauvegarde : annotations.,
e egarde :

>
2018-09-06 13:56:15 z : -
o Demniére sauvegarde des annotations de limage : 2018-09-06 13:56:15 Détourages annotés : 0 / 18

Tool development
to share beyond the ROSE challenge
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Prototype presented by WeedElec

_ Challenge




Objective: control weeds indicated by yellow markers without damaging crops
indicated by blue markers.

>

9 9 Visual
. - _.__Inter_mw observation
of each

$ .\ marked plant
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dh M Crops

The aim of the markers (easily
detectable) is to be as independent
as possible from the "detection task”

Challenge Evaluation of the action task :

use of markers



Objective: weeding entire rows of crops (maize or beans)

- D
. <= —.—— Inter-row
O .'\\ Manual counting of crops and weeds
6 before and after the passage of the robots
\
p—
dh M Crops

up to 4700 raygrass stems
for example - a delicate
and meticulous mission

 Challenge 1% Evaluation of the action task :

DE METROLOGIE
ET OUESEAIS

weeding some rows



Other evaluation criteria (methodology in course of definition or validation) :
* Environmental impact (soil pollution, carbon balance, soil settlement and compaction

effects, energy consumption)
* Techno-economical criteria (working rate, degree of automation, energy autonomy, cost,

etc.)
e Acceptability

_Challenge

Rose Other evaluation criteria



*  Evaluation metrics must be applicable to all robots

* Therules of the challenge well described and the E>
same rules for all participants

* The evaluation of systems capacity must be objective

* All participants must have the same level of difficulty
(repeatability of the environment)
* The evaluator must have reliable, high-quality data

at his disposal to guarantee the comparability of the
systems to be evaluated [ %




Challenge 1 4f¥¢ Experimental campaigns

ose

In a spirit of cooperation



Definition of a common evaluation
methodology and associated metrics

Sharing evaluation and annotation tools Sharing tools

- See the challenge ROSE website www.challenge-rose.fr and standards

Sharing an annotated image database
First reuse example : competition ACRE — H2020-METRICS FEXREE

Challenge Definition of standards
reusable beyond the ROSE challenge




‘& information
Qualification
of
data

Captation
field data

8 workpackages | Evaluation
leaded ~ /7 Data storage
by LNE or INRAE managemet and sharing

Animation
of the
challenge

Project
: Management

_ Challenge
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o Plants are living organisms ...

Therefore organizing evaluations in the field is far from being easy:

adaptation (of organizers and participants) is unavoidable !

You can draw up the best evaluation plan, and the best protocols
veres the 5 doy forecast. Tobe 10 CONTrol many parameters, but ... impossible for the weather!

honest, after tomorrow, your quess is
as good as mine! October 20 _ |

October 20 (relatively cold weater) September 19 (relatively hot weather)

_ Challenge

To keep in mind
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Continue to follow us on
www.challenge-rose.fr

LABGRATOIRE
HATIGHAL -_—
DE METROLOGIE
ET D'ESSAIS .
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