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Digital Assessments in R&D Field Trials

What

2

Increase accuracy of the
assessments & reduce
subjectivity of human
assessments

Enable higher assessment
frequency & faster
reporting

Gain information before
appearance of visual
symptoms & establish new
assessments

How

“Robust” algorithms

Digital tools:
Efficient system to capture, pre-

process images, hosting models and

reporting
Integrated in the execution of field
trials

Easy-to-use multi spectral
cameras
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Algorithm portfolio

Examples

Wheat Diseases (Drone)

LEPTMA in OSR LA Leaf Area Index using multi-spectral cameras PHYEVI Feeding damage Flea Beetle in OSR
with drones

O -BASF

We create chemistry

3 7/18/2022 | EPPO: Workshop on Adoption of Digital Technology for Data Generation for the efficacy evaluation of Plant Protection Products



Algorithm development

Process

Monitoring

& Acquisition

of data
Calibration

Algorithm
o management N

Model
Develop-
ment

Validation
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Multi disciplinary team

W Agronomic
expertise

Capabilities on
deep learning
(internal &
external)

IT & Hardware
(Sensor &
equipment)

Tools

Digital Platforms
R&D Field trials

Monitoring & Model
development

calibration
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Disease assessment at foliar level — Idea

Define the use case: prediction’s outcome, part of the plant rated, accuracy / benchmark

B Prediction of % infection at foliar level

by disease
Examples

N Target: Disease Name Scientific Plant Part
> Org anisms & Crops (Se|ected ||St) TRZAW SEPTTR Zymos.eptoria tritici Leaf (BX, B1, B2, B3)
Wheat, Cucumber, Grapes %c—“é TRZAW  LEPTNO (Sfaﬁt;srligfffsr;ga Leaf (BX, B1, B2, B3)

. B3 nodorum)

> Part Of plant rated' Leaf E 8 TRZAW PUCCST Puccinia striiformis Leaf (BX, B1, B2, B3)
> Assessment % |nfect|0n = TRZAW PUCCRT Puccinia recondita Leaf (BX, B1, B2, B3)
TRZAW PYRNTR Drechslera tritici-repentis Leaf (BX, B1, B2, B3)

M Sensor: %§ CUMSA  SPHRFU Sphaerotheca fuliginea  -%3 (%)

> Smartphone & Dlgltal Camera %% VITVI PLASVI Plasmopara viticola Leaf (BX)

; S5
» Drone (another prolect) & (‘})& VITVI GUIGBI  Guignardia bidwellii Leaf (BX)
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http://127.0.0.1:30000/taxon/GUIGBI

Disease assessment at foliar level — Data acquisition

Selection sensor / equipment / Describe SOP / Creation of a data set

m Standard Operation Procedure (SOP) ® Ensure quality
to take the picture » Variability: Pictures from different sites /
» Adjust Field of View (FoV) to the leaf area technicians which should represent the
» Try to maintain the leaf as flat as possible reality _
» Search for homogeneous illumination » Balanced data_sets: having a balanc_ed
_ data representing low — medium — high
» Search for right focus disease

B Assessments / Ground Truth
» Align assessment method with the target

6 7/18/2022 | EPPO: Workshop on Adoption of Digital Technology for Data Generation for the efficacy evaluation of Plant Protection Products



Disease assessment at foliar level —
Model development

Data set preparation (annotation) / Selection of algorithm type /
Target accuracy

B Data set preparation:

» Field trial researchers to label with the ground truth
(%INF at leaf level)

» Check the quality of the data
® Data set shows variability
® Balanced data set
® Annotation quality: to determine the quality of the
technician

® The label / annotation quality has a high impact on the
accuracy of the algorithm
g
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Disease assessment at foliar level — Model development

Annotation can be a time intensive task which requires a high agronomic knowledge*

solni other-broad ‘ ~ helan other-grass echcg amare digsa setve echco
zeamx abuth . glxma other-mixed cheal urtdi porol
» T - = < | C e v ) B 3 5 4 e o LY 3 finae
3% - S ool e gt ™ v, TR M initial
X leaf-curling
healthy

initial-bleaching

P . necrosis

bleaching

! initial-necrosis

1Example: Algorithm for herbicide trials

DIG-E20-001-CAM-P04-01-A-T.jpg; collection: 2018A1; channels: rgb; scale: 0.38 mm/px; size: 6000x4000 [2250x1500 mm] u
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Disease assessment at foliar level —
Model development

Data set preparation (annotation) / Selection of algorithm type /
Target accuracy

The case requests 3 different models

» Identify the leaves — Segmentation model | «
QO
— % o
» Classify the di in — Classification model | & | @
assify the disease In | - g
the leaf T
» Quantify the disease — Regression model - 1
A G
" DO-BASF
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Model approaches Scientific paper

®m Part of the work performed during the development of the
algorithm supported the publication of a scientific paper in

“frontiers in Plant Science”

i,‘ frontiers

in Plant Science

ORIGINAL RESEARCH
publishad: 0F March 2022
ol 10CE3EIps 203 813257

®

o

Analysis of Few-Shot Techniques for
Fungal Plant Disease Classification
and Evaluation of Clustering
Capabilities Over Real Datasets

Mtziar Egusquiza***, Artzai Picon'?, Unai frusta®, Arantza Bereciartua-Perez', Till Eggers”®,
Christian Klukas®, Elizabato Aramendi® and Ramon Navarra-Mestre?

T TECNALIA, Basque Reseanch and Technowgy Alance [T, Pamue Tecnoidgico of Blasis, Dano, Spain, 7 Unkersiy of
the Hesque Couniry, Bbao, Span, 2 BASF SF, Limburganhol, Ganmany

FIGURE 12 | Grag-CAM romulls appiiod 10 josd Frsgos of ol cisomson. 1 Or asch aiosm, 10 ongngl Fmago has Doon ploliod on o kit, and o most signifcart
TOQRONS tocod By Tho @goniiem i roprosortod on e agid. 1 ach seeno s oeprosscd Dy B3 1 IV0 coae SEPTTIR Soplon i), POCCET (Fuocia steonm),
PUCCIRT uocini reconaita, L1PTNO (Septoris noconuem), PYRINTH Evochsiors s coporting, PSDOE (Ocusmacuts pinoi), GIIEVT [GRoorei som),
1YRSGH (fmnonky grvrints), PHYNTLE @yronophions foros), FAMUCT @ emutris 0olio cygrl), 18 IYNSE gitynchospontum secas), PUCCH D Juccim horov)
DUTTYP (Moo disomses), 58 IL250 (Thanstopnonus cucusmons), I E0 §yscutess oneae, 53 TOTU Pletmeinospontm uroioun), a0 LEPTMA §nome fngam)
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Disease assessment at foliar level — Validation

Defining KPIs to validate / Validation of the algorithm with new data sets

11

New data sets from other users &
locations

To check that the acquisition of data is
efficient, and SOP is scalable

To check the robustness of model:
accuracy should be maintained

If not reached, new data sets should
be included

To communicate / involve the biology %
prOjeCt leads in the evaluation g
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Disease assessment at foliar level —
Deployment

Ensuring deployments does not affect algorithm’s performance

B Good alignment between
» Algorithm developers
» Product owners of digital tools

¥ Ensure a smooth deployment to the digital tool

» Algorithm not only work in the development
environment but in productive

» Recommended to perform reality checks in productive
environments

Digital platform for handheld devices & robots
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Algorithm in use
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Disease assessment at foliar level — Monitoring & calibration

Calibration at image level: comparing visual & digital assessments in regular base (yearly)

Regression Plot Regression Plot
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Visual assessment Visual assessment
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Counting BEMITA adults alive at leaf level — Monitoring & calibration

Calibration in a trial: comparing visual & digital assessments in regular base (yearly)

® Algorithm
» Counting alive BEMITA at leaf level

¥ Counting BEMITA adults alive at leaf level
» DEV-X-2022-xX-XXX-X-XX.X-ES-E20-029
» All evaluations by visual & digital method

W Result
» Number of adults counted: slight differences
» Efficacy analysis: same conclusions

® Conclusion
» Algorithm can be further used
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DEV-X-2022-XX-XXX-X-XX.X-ES-E20-029 45

Number of adults / plant (average of 4 replications)

VISUAL / MANUAL

VISUAL / MANUAL

530

DIGITAL

% Adults efficacy (Abbott) based on total plant

Y
s01
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DIGITAL
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Disease assessment at foliar level — Next steps & new ideas

From foliar level to plot level

WL/} O-BASF
We create chemistry
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Key success factors in developing a digital assessment
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Good definition of each case

Starting any new case, the approach should be clearly defined including a good standard procedure on acquiring data & images,
definition of sensors and equipment, creation of a divers and balanced dataset and considering the scaling up: it should improve
guality, be efficient and scalable

Teamwork
Digital assessments are the result of a multi-disciplinary team covering agronomic, model development and IT expertise

Digital tools for users

Digital assessment platforms should be user-friendly for the field technicians, integrated in the established processes of executing
trials and connected to existing R&D tools to allow for visualization of the data

Digital platforms for algorithm development:
It is essential that the model development platforms should be transparent, traceable, reproductible and collaborative

O -BASF
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Future

W Vision: In 5 years, all R&D field trials will be (partially) assessed with digital tools.
® Digital Tools for assessing trials

Satellites Drones Robots Field vehicles Smartphones

¥ Field Researchers will have the responsibility of ensuring good field trialing and having digital
skills
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