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Metrics in Phenotype
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GFP Image, Higaki et al., 2012
Epidermis image, http://news.stanford.edu/news/2008/december3/gifs/stomata_epidermis.jpg

ZOMDT—F FEEMRERZE U IBERLIEDD




w e ) -

Practical Convolutional Neural Network (AlexNet),
Breakthrough Technology in Computer Vision
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mite container shi motor scooter leopard
mite container Srip motor scooter legpard
black widow lifeboat go-kart jaguar
cockroach amphibian moped cheetah
tick fireboat bumper car snow leopard
starfish drilling platform golfcart Egyptian cat

Krizhevsky et al., 2012
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Classification Results (CLS)
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http://image-net.org/challenges/talks 2017/ILSVRC2017_overview.pdf
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Applications Iin various domain

INTERNET & CLOUD MEDICINE & BIOLOGY MEDIA & ENTERTAINMENT SECURITY & DEFENSE AUTONOMOUS MACHINES
Image Classification Cancer Cell Detection Video Captioning Face Detection Pedestrian Detection
Speech Recognition Diabetic Grading Video Search Video Surveillance Lane Tracking
Language Translation Drug Discovery Real Time Translation Satellite Imagery Recognize Traffic Sign

Language Processing
Sentiment Analysis
Recommendation

NVIDIA
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Google Colaboratory

RDYA 7T A https://colab.research.google.com/

@ https://colab.research.google.com/notebooks/welco

o) Welcome To Colaboratory B GD SHARE m

File Edit View Insert Runtime Tools Help

CODE TEXT 4 CELL ¥ CELL # COPY TO DRIVE CONNECT + 2/ EDITING A
Table of contents Code snippets Filess X

Introducing Colaboratory Welcome tO COIaboratorY!

Getting Started Colaboratory is a free Jupyter notebook environment that requires no setup and runs entirely in the cloud.

With Colaboratory you can write and execute code, save and share your analyses, and access powerful computing resources, all for free from your browser.
More Resources

Machine Learning Examples: Seedbank [1  Introducing Colaboratory

This 3-minute video gives an overview of the key features of Colaboratory:
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Google Colab
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(height, width, channel)
= (224,224,3)

Pre-trained
VGG19 network
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'tench, Tinca tinca',
1: 'goldfish, Carassius auratus',
2: 'great white shark, white shark, man-eater, man-eating shark, Carcharodon carcharias',
3: 'tiger shark, Galeocerdo cuvieri',
4: 'hammerhead, hammerhead shark',
5: 'electric ray, crampfish, numbfish, torpedo',
6: 'stingray',
7: 'cock',
8: 'hen',
9: 'ostrich, Struthio camelus',
10: 'brambling, Fringilla montifringilla’',
11: 'goldfinch, Carduelis carduelis',
12: 'house finch, linnet, Carpodacus mexicanus',
13: 'junco, snowbird',
14: 'indigo bunting, indigo finch, indigo bird, Passerina cyanea',
15: 'robin, American robin, Turdus migratorius',
16: 'bulbul',
17: 'jay',
18: 'magpie’,
19: 'chickadee',

'buckeye, horse chestnut, conker',
991: ‘'coral fungus',
992: 'agaric’,
993: 'gyromitra',
994: ‘'stinkhorn, carrion fungus',
995: 'earthstar',
996: 'hen-of-the-woods, hen of the woods, Polyporus frondosus, Grifola frondosa',
997: 'bolete',
998: 'ear, spike, capitulum',
999: 'toilet tissue, toilet paper, bathroom tissue'}

https://gist.github.com/yrevar/942d3a0ac09ec9ebeb3a



£ 1TeM

Nagoya University

Constructing a crop disease diagnosis model

Using Deep Learning for Image-Based Plant
Disease Detection

Sharada Prasanna Mohanty' *, David Hughes®*°, and Marcel Salathé'*°

! Digital Epidemiology Lab, EPFL, Switzerland; *School of Life Sciences, EPFL, Switzerland; ® Department of Entomology, College of Agricultural Sciences, Penn State
University, USA; *Department of Biology, Eberly College of Sciences, Penn State University, USA; >Center for Infectious Disease Dynamics, Huck Institutes of Life Sciences,
Penn State University, USA;  School of Computer and Communication Sciences, EPFL, Switzerland

(a) Leaf 1: Color (b) Leaf 1: Grayscale (c) Leaf 1: Segmented
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(d) Leaf 2: Color (e) Leaf 2: Grayscale (f) Leaf 2: Segmented

Fig. 2. Sample images from the three different versions of the PlantVillage dataset
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PlantDisease_tutorial.ipynb

Late blight healthy Target Spot Septoria_leaf spot Bactenal _spot
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PlantVillageDataset® 55, hY hS5EDFES (+H#R) %=
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Late Blight : &J&%
Target Spot : 1B EHHUR
Early Blight : EHU%
Septoria Leaf Spot : H£%&
Bacterial Spot : #iE®




