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Imaging Solutions for Seed Banks
Characterization of Accessions During Regeneration
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The Breeders View – Seed Bank Customers 

BREEDERS VIEW – SEED BANK CUSTOMERS
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The Breeders View – Seed Bank Customers 

Nursery Trial

Elite 
Yield 
Trial

Advanced 
Yield Trial

Preliminary 
Yield Trial There’s no generic breeding cycles, it changes from one crop to another

𝑷𝒉𝒆𝒏𝒐𝒕𝒚𝒑𝒆 = 𝑮𝒆𝒏𝒐𝒕𝒚𝒑𝒆 𝑿 𝑬𝒏𝒗𝒊𝒓𝒐𝒏𝒎𝒆𝒏𝒕

Whatever your crop or breeding stage, phenotyping helps 
better understand G x E interactions to improve 
decision-making

Evaluate the impact of 
environmental factors on the 

germination and development 
of each variety

BREEDERS VIEW – SEED BANK CUSTOMERS
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Speed to Canopy CoverIN PRACTICE – PHENOTYPING FOR REGENERATION AND IN SITU CONSERVATION
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Speed to Canopy CoverCharacterization of Accessions – Image Acquisition Vectors
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TRAIT EXTRACTION– 6 DIMENSIONS OF PHENOTYPING

𝑀 (𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡𝑠)

Line Scan 2D Imagery 3D imagery Spectral Range Angle of 
Orientation

Time

Threshold
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Image Acquisition Vectors

Frictionless 
High-throughput 
Phenotyping

• Fast efficient image 
acquisition

• Automated processing
• Multi-sensor configuration
• Applicable for in situ 

conservation and 
regeneration

High-resolution
Phenotyping

• Uncover new traits with 
high-resolution capabilities

• Automated processing
• Light & easy to operate
• Fixed sensors (RGB + NIR)

High-intensity 
Sampling

• Higher resolution imagery 
compared to drones

• On-site processing
• Multi-sensor configuration
• Tailored for stress-related 

plant research

DRONES
MANUAL GROUND
IMAGING SYSTEMS

TRACTOR MOUNTED
SENSOR ARRAYS

IMAGE ACQUISITION VECTORS
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Determining Throughput, Resolution and Intensity Needs

PhenoMobile

Literal®

Drones

- Throughput

+ Throughput

+ Resolution

- Resolution

Satellite

Comparison matrix for wheat trial assessment:

Satellite Drone Literal® PhenoMobile

Throughput
(plots/hour)

Resolution
(ground/pixel)

Sensors
(bands)

Traits
Accessible

No limit
(up to 25km2

Every day)

RGB + NIR

10 000
(up to)

150
(up to)

400
(up to)

3 m
(at 475 km high)

3,5 mm
(at 13 m high)

0,36 mm
(at 1,8 m high)

0,1 mm
(at 1,5 m high)

RGB +
ALL MS BANDS

2 RGB + NIR RGB, MS, LiDAR
THERMAL,…

Price

IMAGE ACQUISITION VECTORS – SPATIAL, SPECTRAL AND TEMPORAL RESOLUTION
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Investigate the zone in detail 

to characterize accessions 

at appropriate spatial, 

temporal and …

Zone of interest

Fusing Data From Multiple Acquisition VectorsIMAGE ACQUISITION VECTORS – FUSING DATA FROM MULTIPLE VECTORS



14

Speed to Canopy CoverCharacterization of Accessions – Trait Extraction



15

Trait Phenotyping : Automated detection of phenological stage

E4 F2

Early Cultivar -
Already flowered 
plot – Stage F2

Late Cultivar -
Not flowered

plot – Stage E4

Sunflower trial

TRAIT EXTRACTION– PHENOLOGICAL STAGE DETECTION
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Sugar beet trial

Infested plot Healthy plot

TRAIT EXTRACTION– DISEASE DETECTION
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Soybean trial

Canopy Area:
2037 cm2

Canopy Area:
567 cm2

TRAIT EXTRACTION– EARLY VIGOR / SPEED TO CANOPY CLOSURE
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TRAIT EXTRACTION– FLOWER COUNT AND DYNAMICS



hiphen-plant.com   |   contact@hiphen-plant.com   |   +33 (0)7 84 14 31 63

DATE AUTHOR(S)

A Portfolio Of Agronomic Traits Ready To Deliver ValueDrone Production Traits - Crop x Trait Matrix



20

Literal: High-resolution trait extraction

Literal Production Traits - Crop x Trait Matrix
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Speed to Canopy CoverDATA VISUALIZATION, IMAGE QUERY, AND ANALYTICS
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Cloverfield Platform – Upload and View Images and Data
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Cloverfield Platform – Image Query – Plots Across Time
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Cloverfield Platform – Researcher Eye Rating Tool
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Cloverfield Platform – Analytics and Image Query
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Analysis resultsProject Summary PerspectivesNew Frontiers in Image Analytics - Phenomic Prediction
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Phenomic Prediction – Predicting Seed Humidity 
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UAV perspective for next yearPhenomic Prediction – Latent Space and Kinship/Similarity Matrices
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UAV perspective for next year
Phenomic Prediction – Testing Predictions and Gaining Confidence
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30 And more…

INDUSTRY PARTNER NETWORK
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Research Partner Network

31

RESEARCH PARTNER NETWORK
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Imaging Solutions for Seed Banks
Characterization of Accessions During Regeneration

Lwest@Hiphen-Plant.com
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