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Canadian Investments in AgriTech

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

e Canada First Research Excellence Fund (CFREF),
S37 million on plant phenotyping (Saskatchewan)

e Canada First Research Excellence Fund (CFREF),
S77 million on sustainable food production
(Guelph)
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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
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Computational approaches to digital phenotyping

How Facial Recognition Works

Creating a digital signature
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Analytical Digitization
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Parsing faces and the creation of “Eigenfaces”
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We need to build “eigenplant” models
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Phenotyping (trait
mapping) complex
organisms

adult male

"
€,o OIFS | ferroon securiry

POTASHCORP - A FOUNDING PARTNER




Corn developmental stages
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Deep learning techniques are being used to recognize subtle
differences in plant architecture 14 &

Filter Activation Maps

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

Filters

i 4
= |
edl

Input RGB Image 11 x 11 x 4 Convolutional Layer

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

eooo G I FS GLOBAL INSTITUTE
oo FOR FOOD SECURITY POTASHCORP - A FOUNDING PARTNER


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

Field-level data are now generating
datasets of GXEx M

(genetics x environment X management)
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Image Acquisition Infrastructure

PIRC

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

Plant Phenotyping

and Imaging

Researc

Centre

This research has been undertaken
thanks to funding from the Canada
First Research Excellence Fund.

DRAGANFLY COMMANDER
(20-25 min flight time)
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Field Based Data Acquisition

RGB — RX100M3

Altitude Resolution

(m) (mm)
15 4.1
30 8.2
45 12.3
*0 o * Flights —30m
* Subcm
REDEDGE resolution
Altitude Resolution
(m) (mm)
15 13.4
30 26.8
45 40.2
60 53.6
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Field scale data: durum wheat lines
~4000 plots, July 18
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Hyperspectral imaging can reveal nutrient status of plants in vivo
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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 @ PLOS |
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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
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Big Data approaches are now being used along the food
supply and value chain

CThe Daily Telegraph
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Horse meat scandal ‘breathtaking’

Beet praducts contaminated as a result of criminal activity may pose a sk to human health, MPSs warn foe first time
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FOOD FRAUD

Food fraud occurs when products are deliberately:

- Substituted :
Mislabelled or with another .
misrepresented . product ‘ }
] : . Fraud costs

pllited it d v legitimate food
> retailers up to
0) =~ USD 15 billion
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The cost of food fraud:

B o P

Fraud costs the Fraud Fraud costs
UK food & drinks contributes 5p to ...and 16p to the consumers £424
industry £11bn the price of a £1 cost of a pint of per household
per year loaf of bread... beer per year

Fraudulent food
businesses don’t

meet standards
ISO 22000
(food safety)
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Big Data and the Food supply and value chain

QA/QC T —————
Logistic data )

Provenance data —

Primary
Production

Rudimentary Advanced
Processing Processing

Wholesaler Retail Sales

Block Chain Data Locking
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Value Chain
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