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Thechallenges lemnalec
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A quantifying human vision
A imaging far beyond direct human vision
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A Incorporating human experience of visual evalua
In algorithms

A target directed development of solutions
A integrating biological systems and technology

A customisingplutions for specific research needs

A keeping systems open for future research develc




LemnaTec f‘ Llemnalec
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A interdisciplinary team

A 12 years of experience with image based biologi
measurement

A inrhouse development of image processing softw
A in-house development of hardware

A development of comprehensive solutions

A compliance with standards
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acceleratingantphenomics



Acceleratinglantphenomics ralemnalec
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A openingnewprospects
A highthroughputcreens
A multiplecamerainits

A nondestructiveneasurement |
A quantitativanalysis ’/
A monitogrowthdynamics s e
A stresassessment P {
A linkto genomics
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3D imaging of full plants
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top View
side View
side View 90

more views
optional
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Scanning in different
wavelength and modes

infrared lighBshoot

visible lighBshoot
near infrare@oot

near infrared lig@shoot

fluorescent ligishoot
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Scannin@nfrared light

Quantify temperature differences
(e. g. within leaves and between plants)
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Scannin@visible light

Highresolutiomolourmages for comprehensive
morphological and gropltienotyping
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Scannin@visible light

Plantolouclassificatic®ey to plant health,
stress, nutrients asghecence
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Scannin@visible light

Plant skeleton analy3isy to growth dynamics,

morphology and architecture
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A separation of stem and leaves
A information about nodes, length of leave:s

A morphology
A plant growth phases
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Scannin@visible light
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A separation of stem and leaves
A information about nodes, length of leave:s

A morphology
X A plant growth phases
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Scannin@near infrared light for roots~
spatial distribution of water content in soll
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Scannin@near infrared light (NIR)
measuring water distribution and dynamics
wheat dried
down over 16 h
at elevated
temperature
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Scannin@flourescenlight
blue light (< 500 nugualiseany related fluorescence

A Chlorophyll (cont., flash)
A Greetflua Protein (GFP)
A Phenolics

A Autofluorescence

A Custom solutions
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» movingeld

linkinggreenhoude field
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A Automatinglanthandling
A Plantransport-40 kg

A randomisation

A Precisiowatering

A Multiplesolutiorfertilising
A Pesticidspraying

A Highdensitygrowth

A Environmentonitoring



movindieldGnatering Tec

TR
‘ \
\ \
\
\
)

J

@ A individual plamtatering
A plantweighing

A targethumidityvatering
A multiplesolutiorfertilising
A toporbottomwatering

A salinitycontrol

A waterogging

A wateruseefficiency

Date

. > i
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A automatedpraying

A closedabin

A uniforndosage

A nogreenhoussntamination
A highqualitynozzles

A sprayin@t nightpossible

A airventilation

A activecarbotfilteringoptional
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