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  Vineyard monitoring / Phenotyping 



         Vineyard monitoring / Phenotyping 

@ 5Km/h 

Water status 

vitisFlower Apps 

Yield components 

 Grape composition 



                           Televitis mobile lab 

Computer GPS Sensor  

Optic fiber Trigger 

@ 5Km/h 



Robotics in viticulture 



Hyperspectral imaging 

RGB  Imaging Hyperspectral  Imaging 

Hyperspectral imaging  are based on the combined acquisition of an image and spectral data 



 
 Multispectral imaging  consists in acquiring an image within narrow discrete spectral bands 

 
 Hyperspectral imaging provides one full spectrum for each pixel of the collected image 
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Multispectral imaging Hyperspectral imaging 

Hyperspectral and multispectral imaging 



 
1. Scanning  or  push-broom method 
 
 
 
 
 
 
 
 
 
 

2. Snapshot 

Hyperspectral imaging adquisition technologies 



VIS and NIR hyperspectral  cameras  
at the Televitis lab 

• Visible:  400 - 1000 nm    (1200 bands) 
• Near Infrared:   900 - 1700 nm   (256 bands) 
 



Hyperspectral imaging under field conditions 

Tempranillo commercial vineyard 
Logroño, La Rioja, 2013 



Hyperspectral imaging applications 

 Agriculture  
 Forestry 
 Environment 
 Defence 
 Medicine 
 Water 
 Food quality and safety control 
 Geology 
 Crime scene detection 
 



Downey mildew phenotyping  



Assessment of leaf water status 

RWC =75% 

RWC =95% 

Diago and Tardaguila  2012.  
7th Inter. Symp. on Irrigation of Horticultural Crops.  



Spectral response to grapevine variety 
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OBJECTIVE: Varieties and clones discrimination 
by hyperspectral imaging 

IMPLEMENTATION: 
 

SPECTRA ADQUISITION:  
• Passive sensor:  hyperspectral cameras 

working in the visible and NIR  range 
• Using leaf disc images 

 
DATA MINING: 
• Different preprocessing techniques: 

normalization 
• PLS for classification 
• Model evaluation: Montecarlo CV 

 

Discrimination of grapevine varieties and clones  



Classification of varieties and clones  

Grenache 

Clones 

RJ 26 
RJ11 

ARA 4 
ARA 24 

Tempranillo 

Clones 

RJ 75 
RJ 43 
RJ 26 
RJ 24 

Cabernet Sauvignon 

Clones 

R5 
169 
15 

685 



Diago, M.P., Fernandes, A.M., Millan, B., Tardaguila, 
J., Melo-Pinto, P 2013. Identification of grapevine 
varieties using leaf spectroscopy and partial least 
squares. Computers and Electronics in Agriculture 
99, 7– 13.  

  

Three correctly classified varieties: 
• Grenache (GA) 
• Cabernet Sauvignon (CS) 
• Tempranillo (TE) 

Classification of grapevine varieties 



Fernandes, A.M.,, Melo-Pinto Millán, B., Tardáguila, J. Diago, M.P., 2015. Automatic 
discrimination of grapevine (Vitis vinifera) clones using leaves hyperspectral imaging and 
partial least squares regression. Journal of Agricultural Science 153:455-465 
 
 
 
 
 

Discrimination of grapevine clones 



Hyperspectral imaging to fingerprint anthocyanins  



Hyperspectral imaging for fingerprint 
anthocyanins  



• 8 red varieties  
• 10 berries/variety  

VIS-SWNIR Hyperspectral camera 
(400-1000 nm) 
 

Hyperspectral imaging to fingerprint anthocyanins  



Hyperspectral imaging to fingerprint anthocyanins  

R2
P=0.86 R2

P=0.86 



Hyperspectral imaging to fingerprint anthocyanins  



Hyperspectral imaging to assess esca disease  



Conclusions 

 Advanced and powerful technology for vineyard monitoring and phenotyping 
 
 Indoor and outdoor working conditions 

 
 Proximal and remote sensing applications 
   
 Assessment of grape composition, water status, diseases, etc. 
   
 High flexibility to target specific problems 



televitis.unirioja.es 
javier.tardaguila@unirioja.es 
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