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Canadian Investments in AgriTech 

Canada has made substantial investments in 
AgriTech research, much of it involving Big Data. 

 

• Canada First Research Excellence Fund (CFREF), 
$37 million on plant phenotyping (Saskatchewan) 

 

• Canada First Research Excellence Fund (CFREF), 
$77 million on sustainable food production 
(Guelph) 



What kinds of Data?  

• Research Data with the potential for improving 
plant and animal breeding (eg phenotyping) 
 

• Agronomic data leading to increases in efficiency 
in agricultural production 
 

• Food supply and value chain data for increased 
efficiency, traceability and food safety 



Computational approaches to digital phenotyping 

Analytical Digitization 

Creating a digital signature 



Parsing faces and the creation of “Eigenfaces” 



We need to build “eigenplant” models  



Phenotyping (trait 
mapping) complex 
organisms 



Corn developmental stages 



Deep learning techniques are being used to recognize subtle 
differences in plant architecture  

Ubbens and Stavness Univ of Saskatchewan 
Front. Plant Sci., 07 July 2017 | https://doi.org/10.3389/fpls.2017.01190 

Deep Plant Phenomics: A Deep 
Learning Platform for Complex 
Plant Phenotyping Tasks 

https://doi.org/10.3389/fpls.2017.01190


Field-level data are now generating 
datasets of G x E x M 

 
(genetics x environment x management) 



Image Acquisition Infrastructure 

DRAGANFLY COMMANDER 
(20-25 min flight time) 

DRAGANFLY X4 – P 
(12-15 min flight time) 



Field Based Data Acquisition 

RGB – RX100M3 

Altitude 
(m) 

Resolution 
(mm) 

15 4.1 
30 8.2 
45 12.3 
60 16.4 

Altitude 
(m) 

Resolution 
(mm) 

15 13.4 
30 26.8 
45 40.2 
60 53.6 

REDEDGE 

• Flights – 30m 
• Sub cm 

resolution 
 

 



Field scale data: durum wheat lines 
~4000 plots, July 18 

• Time course – resolution 
in time is an important 
metric 

• Need to optimize 
temporal, spatial and 
spectral resolution 

 
 



Field level image acquisition up close 



Hyperspectral imaging can reveal nutrient status of plants in vivo 

Yu KQ, Zhao YR, Li XL, Shao YN, Liu F, et al. (2014) Hyperspectral Imaging for Mapping of Total Nitrogen Spatial 
Distribution in Pepper Plant. PLOS ONE 9(12): e116205. https://doi.org/10.1371/journal.pone.0116205 
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0116205 

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0116205


Big Data approaches are now being used 
along the food supply and value chain 



Big Data approaches are now being used along the food 
supply and value chain 





Primary  
Production 

Rudimentary  
Processing 

Advanced  
Processing 

Wholesaler Retail Sales 

Value Chain 

1x 20x 10x 3x 

Big Data and the Food supply and value chain 

50x 

Provenance data 

Logistic data 

QA/QC 

Block Chain Data Locking  


