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Relevance

 Potato: high value crop and 3rd most important food crop

 P. infestans causing potato late blight costs 7 billion USD per year

 High fungicide use in Sweden – pro-active spraying

 Early and accurate detection
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Late blight detection

 Visual, manual inspection by farmer

 Visual, manual of pre-breeder grading scale 0-100%

→ large effort, time-constraints

How to

find the

infection?



The EnBlightMe! project

 Early automatic detection -> precisions agriculture
(especially organic farmers)

 Objective measurement -> resistance pre-breeding
 Better incorporation of multiple data sources in demo app

-> decision support to reduce spraying and combat late blight

Methods:

 Workshops (IBM design thinking) with farmers and consultants

 Image collection in the field
 Image analysis
 Software development

2009/2015: EU directive on 
integrated pest 
management

Main goal: to reduce fungicide use and create a decision support tool for 
Integrated Pest Management



Components of EnBlightMe!

Skåne HIR



Late blight progression during 2014



Data sets recorded for EnBlightMe!

• Mosslunda drone RGB camera 40 m and 14 m, 2016

• Handheld RGB camera, 2016

• Attarp drone ca 10 m, 2017

• Kristianstad – early blight, 2018

Explorian 8, RX-100 Sony, 

Rededge (Micasense)



Reflectance vs computer vision for late blight
detection

GitHub: Computer Vision

Healthy leaves

Late blight leaves



Reflectance vs computer vision for late blight
detection

GitHub: Computer Vision

Healthy leaves

Late blight leaves



Different treatments (Mosslunda, 
2016)

August 17



An infection of 5 % is 
associated with a significant

decrease in mean reflectance in 
red-edge band
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Organic farm (Attarp 2017)



Resolution down to four plants



Canopy and total infection level



Computer vision: RGB handheld dataset 
(2017)
• 327 training images per class
• 108 validation images per class
• IBM Watson (black box)
• TensorFlow + Keras

Problems (Handheld):
• Small dataset
• Noisy dataset

- Sun + shadows
- Angle
- Distance
- Resolution



Computer vision in the field
2017…problematic
• Grading resolution problematic

• Variation of infection over the 
field low
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Problem with mosaicing…



Image size, soil and sun…

Soil No soil

Sun No sun



Approach for app

4) Preprocessing3) Data storage
5a) Feature recognition

using machine
learning

2) GUI

6) Late blight 
likelihood in 

specific location

Information on
nearby outbreaks

Outbreak model
based on weather

prediction

1) Georeferenced 
(multi-spectral) 

images

5b) Spectral indices



App: Disease 
prediction

• Choose location on 
map

• SIMCAST

• SMHI API



App: Nearby outbreaks

• Build a community via app

• Location of outbreak

• Severity of outbreak



• Application successful
• Prediction model, weather data, cost calculation

• RGB Handheld images somewhat accurate with ML

• RGB drone images inaccurate for ML
• Accurate experimental set-up needed to link manual scoring to ML/image resolution

• Multispectral drone data somewhat accurate (5% infection)

Lessons for the future:

• Better data annotation – annotation resolution

• Considerable amount of data needed for classification

• Focus on multispectral data in combination with ML
• Dynamic droning?

• The effect of cultivar, light, plant age for image acquisition

Conclusions



In the media!

IBM blog post
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