PhendScal

by hiphen

High-Throughput Phenotyping
From Drone & Satellite Imagery

RGB - Multispectral - Thermal - LIDAR



Welcome To PhenoScale®
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Product Definition

PhenoScale® is an image analytics solution for
field trialists and field production managers  a
helping you assess the performance and quality
of your plots & lines and the heterogeneity of
your fields, in a high -throughput fashion from
satellite & drone imagery.
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Product Differentiation

V Integrated solution
V Validated traits with human -in-the-loop
V Advanced phenotyping data platform
V Flawless user experience
V Explore phenomic predictions
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Designed for
C Plant breeders
C Academic researchers
C Crop protection
C Crop nutrition

C CROs




Towards A World Of New Possibilities

[ Manual Assessments } PhenoScale® }

Sample plots to assess Get equipped and trained with your drone

Score targeted traits with your own interpretation Fly over your trials and scale up image sets collection

You have bias in data analysis Upload the data to Cloverfield™ in 2 clicks

Analyze results within a data platform and review images

Consistent, Repeatable, Precise Assessments

You have nothing to compare your results against
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Data traceability is a challenge over time /}/ Traits are processed and delivered within days
v
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Inefficient, Tedious, Non-Repeatable Assessments
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Designed for
Crop Researchers




Designed For Breeders, Product Developers, Producers...

Nurseries ( Screen more lines and eliminate quickly up to 90% of undesirable genetic material to advance

BREEIE

Yield/Adyv plots ( Assess the yield potential of hybrids & their stability & resilience across multiple locations )
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—> Product testing trials ( Define product performance & collect reliable data for filling out regulatory dossiers )
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m — > Field experimentation ( Evaluate GxExM interactions with research -grade traits and a professional platform )

— > Ext. field trials ( Identify the best performing product scenario including efficacy rates & application dates )
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"0” ——— Production fields ( Digitize your fields and monitor heterogeneity in a timely manner from a birds -eye view )




Computing Traits
Mapping Diversity &
Delivering Predictions

( Within the growing season >
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Trait Extraction from Drone & Satellite Imagery
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Datasets - > Modelling ~—-—-—-—---

Canopy
Development

Biomass
Proxy

Harvest Index
& Quality

70+ agronomic traits available
in Hiphen's Glossary



Crop x Trait Matrix - Growth Cycle
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Canopy
Development

Biomass
Proxy

Harvest Index

& Quality

Plant
Stress

Trait Group

Plant Count
Border & Gap
Plant Lodging
Weed Infestation*

Plot Quality

Green Cover
Greenness

Flower Fraction
Plant Cover*

Plant Maturity*
Organs Maturity
Phenology Detection
Vigor (AUC)
Senescence

Height & Biovolume
QPAR

LAl & Chlorophyll

Vegetation Indices

Organs Count
Organs Density
Harvestable Plot Area

Organs Morphology

Canopy Temperature*
Fungus Disease
Insect Disease

Nitrogen Use Efficiency

RGB
RGB
RGB [ MS
RGB
RGB
RGB
RGB
N/A
RGB
RGB [ MS
PoC
RGB
RGB [ MS
RGB
RGB
Ms
Ms
Ms
RGB
RGB
RGB [ MS

RGB

HERMAL
PoC
PoC

PoC
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N/A

RGB
RGB [ MS
RGB
RGB
RGB
RGB
N/A
RGB
RGB [ MS
PoC
RGB
RGB [ MS
RGB
RGB
Ms
Ms
Ms
RGB*
RGB
RGB [ Ms*
PoC
HERMAL
PoC
PoC

PoC

N/A
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RGB N/A RGB

RGB RGB RGB
RGB[/MS RGB/MS RGB/MS
RGB RGB RGB
RGB RGB RGB
RGB RGB RGB
RGB RGB RGB
RGB N/A RGB*
RGB RGB RGB
RGB [ MS RGB/MS  RGB/[MS
PoC PoC PoC
RGB PoC RGB
RGB [ MS RGB/MS  RGB/MS
RGB RGB RGB
RGB RGB RGB
Ms Ms Ms
Ms Ms Ms
Ms Ms MSs
PoC PoC RGB
PoC N/A RGB
RGB/MS® RGB/MS® RGB/MS
PoC PoC PoC

HERMAL THERMAL T"HERMAL
PoC PoC PoC
PoC PoC PoC
PoC PoC PoC
NOT AVAILABLE
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RGB
RGB
RGB [ MS
RGB
RGB
RGB
RGB

RGB*
RGB
RGB [ MS
RGB
RGB
RGB [ MS
RGB
RGB
Ms
Ms
Ms
RGB
RGB
RGB [ MS

RGB

HERMAL
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N/A
RGB
RGB [ MS
RGB
RGB
RGB
RGB
N/A
RGB
RGB [ MS
PoC
PoC
RGB [ MS
RGB
RGB
Ms
Ms
Ms
PoC
PoC

RGB [ Ms"

PoC

HERMAL
PoC
PoC

PoC

*ASK OUR ENGINEERS
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RGB RGB RGB RGB

RGB
RGB [ MS
RGB
RGB
RGB
RGB
RGB*
RGB
RGB [ MS
PoC
RGB
RGB [ MS
RGB
RGB
Ms
Ms

RGB
RGB
RGB [ MS

RGB

HERMAL

PoC

PoC

PoC

RGB
RGB [ MS
RGB
RGB
RGB
RGB
RGB*
RGB
RGB [ MS
PoC
RGB
RGB [ MS
RGB
RGB
Ms
Ms

RGB*
RGB
RGB [ MS

RGB

HERMAL
PoC
PoC

PoC

RGB
RGB
RGB
RGB*
RGB

RGB [ MS

PoC
RGB

RGB [ MS
RGB
RGB

MS
Ms

RGB*
RGB
RGB [ MS

RGB

HERMAL

PoC

PoC

PoC

= Proof of Concept

RGB
N/A
RGB
RGB
RGB
RGB

RGB*
RGB
RGB [ MS
PoC
RGB
RGB [ MS
RGB
RGB
Ms
Ms

RGB*
RGB
RGB [ MS
RGB
HERMAL
PoC
PoC

PoC
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RGB [ MS
PoC
RGB
RGB [ MS
RGB
RGB
Ms
Ms

PoC

PoC
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RGB

RGB

RGB [ MS
PoC
RGB
RGB [ MS
RGB
RGB
Ms
Ms

Ms

RGB
RGB
RGB [ MS
RGB
HERMAL
PoC
PoC

PoC

N/A
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RGB [ MS
PoC
RGB
RGB [ MS
RGB
RGB
Ms
Ms

N/A

PoC

HERMAL

PoC
PoC

PoC
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Crop x Trait Matrix - Post-harvest
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RGB RGB
RGB RGB RGB RGB RGB RGB RGB RGB
Harvest Index RGB RGB RGB RGB RGB RGB RGB RGB
& Quality
‘ RGB RGB RGB RGB RGB RGB RGB RGB
b
RGB RGB RGB RGB RGB RGB RGB RGB
RGB RGB RGB RGB RGB RGB RGB RGB
RGB RGB RGB RGB RGB RGB RGB RGB
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Paving The Way To Phenomic Predictions in Crop Breeding

=)

4!
AN

Trait Phenotyping

Plant Count

+ Border & Ga
Trial P

Quullty Plant Lodging

Plot Heterogeneity

Green Cover

Greenness

Canopy

Development [k

Maturity/Senescence

Flowering

Height & Biovolume

Biomass
Proxy Leaf Area Index

7 Chlorophyll Content

Vegetation Indices

Harvest Index [RelfsELEYeILT
: & Quality
% = Organs Density
w :-:’J

Plot Area

‘ Sensor
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{ Predictions } @
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Diversity Mapping | C Indirect traits > CHybridsprediction)
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Find correlations between Estimating traits that we Analyze parent

traits to identify the can't assess with imagery varieties now to

components that explain A Seed humidity predict the
variance within your A Sugar content characteristics of

genetic material A Starch content hybrids next season
sl Taste §:
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Prediction of a Prediction of a
B-value of the B-value of hybrids

measured plant

In conjunction with genomic selection

based on parents




Cloverfield™: The Online Phenotyping Data Platform

Image Query
Tool &
Timeline
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Drag & Drop
Uploader

Insightful
Trait Glossary
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All Your Traits
Only a Click
Away

Y

Tailor-made
Analytics
Dashboards

Campaign
Progress
Monitoring




Plant Breeding Use Case: Identify Genetic Material to Advance

Which Genetic
Material In My Trial
Is Performing Best

Or Equal To My
Reference Or Elite

Variety?

% block

Trait Exploration with Advanced Filtering
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Browse your traits
and filter out

underperforming

genotypes from
your analysis.

Assess trait
correlation and
map the diversity
of your trial site.



Crop Protection Use Case: Assess Product Efficacy
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What's The
Performing Modality
in my Trials and
What is The Best
Dose-Response
Curve?

Map view with trait exploration

ANOVA analysis
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