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The challenges  
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Áquantifying human vision 

Áimaging far beyond direct human vision 

Áincorporating human experience of visual evaluation 
in algorithms 

Átarget directed development of solutions 

Áintegrating biological systems and technology 

Ácustomising solutions for specific research needs 

Ákeeping systems open for future research developments 



LemnaTec 
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Áinterdisciplinary team 

Á12 years of experience with image based biological 
measurement 

Áin-house development of image processing software 

Áin-house development of hardware 

Ádevelopment of comprehensive solutions 

Ácompliance with standards 



scanalyzer3D 
accelerating plant phenomics 

 

Hardware 



Accelerating plant phenomics 
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Áopening new prospects  

Áhigh-throughput screens 

Ámultiple camera units  

Ánon-destructive measurement 

Áquantitative analysis  

Ámonitor growth dynamics  

Ástress assessment  

Álink to genomics  



scanalyzer3D Imaging cabinets 
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Fully automated, comprehensive imaging for plant shoots and roots 



scanalyzer3D multiple imaging 
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1.  top View 

2.  side View 

3.  side View 90° 

4.  more views 
 optional  

  

3D imaging of full plants 

1. 2. 

3. 



scanalyzer3D scanning modes 
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1. 

2. 
3. 

4. 
5. 

1.  infrared light Ġ shoot 

2.  visible light Ġ shoot 

3.  near infrared Ġ root 

4.  near infrared light Ġ shoot 

5.  fluorescent light Ġ shoot 

Scanning in different 
wavelength and modes 



scanalyzer3D IR imaging 

Scanning Ġ infrared light 

 Quantify temperature differences  
(e. g. within leaves and between plants) 
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1. 



scanalyzer3D VIS imaging Ġ shape 

Scanning Ġ visible light 

 High-resolution colour images for comprehensive 
morphological and growth phenotyping 
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2. 



scanalyzer3D VIS imaging Ġ colour 

Scanning Ġ visible light 

 Plant colour classification Ġ Key to plant health,  
stress, nutrients and senecence 
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infrared light 

visible light 

near infrared light for roots 

near infrared light 

fluorescent light 

2. 



scanalyzer3D VIS imaging Ġ architecture 

Á separation of stem and leaves 

Á information about nodes, length of leaves 

Á morphology 

Á plant growth phases 
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2. Scanning Ġ visible light 
Plant skeleton analysis Ġ key to growth dynamics,  
morphology and architecture 

 



scanalyzer3D VIS imaging Ġ architecture 

Á separation of stem and leaves 

Á information about nodes, length of leaves 

Á morphology 

Á plant growth phases 
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2. Scanning Ġ visible light 



scanalyzer3D NIR imaging Ġ root 

Scanning Ġ near infrared light for roots 

  spatial distribution of water content in soil 

0h   2h   4h   6h   8h 
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3. 



scanalyzer3D NIR imaging Ġ shoot 

Scanning Ġ near infrared light (NIR) 

  measuring water distribution and dynamics 

Date: 
10/27/2010 

Speaker: Dirk Vandenhirtz Ġ CEO Slide 15 

wheat dried 
down over 16 h 
at elevated 
temperature 

4. 

0h 

8h 

4h 

16h 



scanalyzer3D flourescence imaging 

Scanning Ġ flourescent light 

  blue light (< 500 nm) visualises any related fluorescence 

ÁChlorophyll (cont., flash) 

ÁGreen fluo. Protein (GFP) 

ÁPhenolics 

ÁAutofluorescence 

ÁCustom solutions 
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5. 



movingfield  
linking greenhouse to field 

 

Hardware 



movingfield 
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ÁAutomating plant handling 

ÁPlant transport 1-40 kg 

Árandomisation 

ÁPrecision watering  

ÁMultiple solution fertilising 

ÁPesticide spraying  

ÁHigh density growth  

ÁEnvironment monitoring 



movingfield Ġ watering 
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Áindividual plant watering 

Áplant weighing 

Átarget humidity watering 

Ámultiple solution fertilising  

Átop or bottom watering 

Ásalinity control 

Áwater logging 

Áwater use efficiency 



movingfield Ġ spraying 
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Áautomated spraying  

Áclosed cabin 

Áuniform dosage 

Áno greenhouse contamination 

Áhigh quality nozzles 

Áspraying at night possible 

Áair ventilation  

Áactive carbon filtering optional 


