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technology
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Drone

PhenoMobile®

Image analytics in the field to standardize
complex traits
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Cercospora leaf spot detection on
sugar beet with PhenoMobile®




Lab

PhenoStation®

Image analytics in the lab to validate necrosis

Quantifying late blight disease percentage \_

& toxicity with PhenoStation®

assessment

24%
toxicity

67%
disease




dhe From raw images to plant disease assessment

Plates XYZ pu— Leaf

Toxicity

Disease

You upload your raw images, Hiphen detects the well plate in . Hiphen detects the entire leaf area,
. f - 1 o o .
acquired with a strict acquisition @ the image and extracts each D \i\% toxicity and disease for each leaf
. «{ R Ty T
protocol and set-up, to Cloverfield. well individually.

disk by deep learning algorithms.
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1 image _name well name well position percent_disease percent toxicity

2 Al 9 11 s

3 B1 13 11 - Hiphen restitutes the results through
4 C1 12 15 Cloverfield, less than 1 week after
5 D1 8 27

6 A2 57 42 data upload.




DNE Image analytics are possible for all disease
evaluation following EPPO guidelines
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Which sensing system?
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Which processing method?




D he The status of imaging data
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EPPO guidelines help align and

facilitate agreement between EPPO guidelines
researchers and regulatory standardize processes
reviewers
.
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The global workflow of digital acquisition
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Image processing
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Image upload
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Image acquisition
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Experiment design
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Instant feedback
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Data validation

A

Data visualization
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Analytics

A

Dossier submission

9
]®® 4
o{O)o
8 8% 2
More traceability,

transparency and precision
(repeatability)

Interactive Dashboard

Check the counting quality on images visually

Instant feedback q. /




DNE The phenotyping equation for success

Measures physical
information
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Transform the physical
information into
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Traits = Sensors x Methods
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Le:?\f area Tree/plant Organs number D|sease./.nec.r05|s Chlorophyll
estimation volume quantification
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Dhe A wide range of devices and 7Y
sensors to collect plant data L\
Sensors
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Satellite

4 )
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Vegetation Field And
Indices heterogeneity more...
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Nitrogen fertilizer efficiency 7Y
from satellites &
Sensors

Company  Site

MPiots of 300 M2

Have a global view
of your trial

Quantify the differences
between modalities
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Green
fraction

Vegetation
surface

And
more...
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Early vigor from drones 7Y

(V=

Sensors

Date_1

Note that weeds are

not impacting the analysis
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Plant by plant analysis can be done through times to study complex
dynamics and interactions




~rhe Flowering intensity from V‘ )
proximal sensors W

Sensors

Pixel based classification allows you
to access information like leaf vigor

Hand-held device
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fraction vigor more... Segmentation |
\ / of the soil -

(yellow mask)

Vegetation
cover (yellow @ — —
mask)




Dhe Aphid quantification from 7Y
smartphone S(V

Smartphone

4 )
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Disease Plot And
detection quality more... Detecting aphid count on leaves to estimate the performance of your product at the plant
\_ ) and organ level
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Biophysical
meaning
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The phenotyping equation for success

information

7Y
I

[ Measures physical ]

' Transform the physical

information into
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Traits = Sensors x Methods
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Leaf area Tree/plant
estimation volume

Disease /necrosis

Organs number quantification

Chlorophyll

Content
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With guidelines|

Several methods exists depending
on the trait you wish to obtain:
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With guidelines
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(Geometric interpretation\
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Vli's
Biovolume
And more...
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With guidelines
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Methods

Mechanistical models
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PROSPECT / PROSAIL

(simulate electromagnetic signal of
vegetation)

And others...
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Machine Learning

)

Decision trees
Deep Learning
Machine Learning
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Applies only for
Machine Learning

Public
BB VR U N g
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Image courtesy of: The Global Wheat Head Dataset

Global WHEAT
Dataset

Private

It is crucial to validate the method on the

Validation dataset
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Applies to all data processing
methods

dataset

Experience/dossier
dataset

Applies to all data processing
methods

Through a web
interface
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The global workflow of digital acquisition
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Image processing
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Image upload
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Image acquisition
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Instant feedback
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Data validation
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Data visualization
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Analytics
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Dossier submission
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More traceability,

transparency and precision
(repeatability)

Interactive Dashboard

Check the counting quality on images visually

Instant feedback q. /




D he The status of imaging data

=1

EPPO guidelines help align and

facilitate agreement between EPPO guidelines
researchers and regulatory standardize processes
reviewers
.
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Traceability into the cloud
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Various storage system
(SGBD, files, NAS ..
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« Data duplication
« Data corruption
* Low security
 Hard to retrieve data
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¢ With digital imaging )

« High availability
« Secured /controlled access
« Data durability
« Centralized data

-

« Data standardization
« Data unique identification
« Automation
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Normalized data
INputs

Cloud-based
engine

The global workflow

Visualization Analytics
INnterface
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2 Transparency is about making the data and

Plant Height Validation X aF

Secured interface
with restricted
access

C o hcc hiphen-plant.com/validation/plantheight_validation.html

Check the plant height quality visually

Mission Variable Method Number
2022/03/24 v max_height ~ Random v 10
Image width
L]

mean_height: 0.039

max_height: 0.112

std_height: 0.019

Raw image

ooveriely

the results accessible to all

Plot id Search plot id

v 152042-212 v Q | search plotid

rsd_height: 0.496

Digital technology brings
in tools that allow to
navigate, inspect and
analyze data, for more

transparency

~
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Browse your traits intuitively

¥

Understand your data
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Access Quantifiable
Records

We provide easily digestible data reports &

Filters
Site
Your Site
Experiment
Experiment 1
Date
2021-05-17
Trait

Fcover

Violin selector

Treatment

Global
Information
No. of plots - 48

No. of treatments: 12
No. of blocks - 4

en  Analytics - Dashboard

Statistics

ANOVA's results.

index

C(Block)

df
30

C(Treatment) 1.0

Residual

Treatment
2

3

9

8

1

330

Mean
542
4.82
468
455
453
447
44
438

Mean
508
4an
425
398

mean_sq
285
052
015

Variance

016
1.04
053
0.24
024
047
on

051

Variance
027
023
026
022

Your Trial's Name Treatment.
F ~ PR(>F)

18.81 2T713167E-07
346 2752746E-03
NaN  NaN

Count

Your Trial's Name Fcover

Fcover's variation among the field grouped by Treatment.

Count

oouetlier

dashboards

0_0\' erfi eley

Cloverfield integration
in progress...
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Easily

drag and
drop your
datasets

All your sites
accessible
inone place g

Hiphen

runs projects like these routinely in Cloverfield

ANOVA Fcover results
0 Sum___Aver

Rep A
R

MMARY. G

ount ___Sum
2 609
2 565

All your traits
only a click
away

ANOVA
analysis to
evaluate
variance

Download your results
in one click
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N

Data Traceability

Conclusion: using image analytics as a tool to
facilitate regulatory dossiers processing

&

Data Transparency Data Precision
& Centralization




Thank You!



Hiphen

120 rue Jean Dausset
Agroparc — Batiment technicité
84140 Avignon

France

+33 (0)7 84 14 31 63

hiphen-plant.com | contact@hiphen-plant.com




