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Diseases in coffee plants cause major production and economic losses as well as reduction in
both quality and quantity of agricultural products. Now a day’s coffee plant diseases detection has
received increasing attention in monitoring large field of crops. Farmers experience great
difficulties in switching from one disease control policy to another. The naked eye observation of
experts is the traditional approach adopted in practice for detection and identification of coffee
plant diseases. This paper presents an automatic identification of Ethiopian coffee plant diseases
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FIGURE 2: Coffee Diseases Recognition Prototype.



“| set the date for the Singularity- representing a
profound and disruptive transformation in

human capability- as 2045.

The nonbiological intelligence created in that
year will be one billion times more powerful than
all human intelligence today."

The Singularity is Near,
When Humans Transcend

Biology - Ray Kurzweil (2005) THE e
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Narrow Al vs. Artificial General Intelligence

Self-Driving Cars are a great leap
forward —

but they can’t /learn to drive
different types of vehicle besides
cars (trucks, boats, motorcycles)

And they are poor at adapting to
unforeseen road conditions
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Engineering
General
Intelligence, Part 2

The CaqPrime Architecture
for Intzqrative, Embadied AGI




OpenCog — an opensource software

aimed at AGI --

stores and manipulates

knowledge in the form of

complex graphs

(weighted, labeled hypergraphs) —

with multiple cognitive algorithms acting on the
same knowledge graph

.3 e . -
" -EF DY S I
1%, OO TS BT









Sawminnw

.
.-
I
I3
-
.-

-







Using Deep Learning for Image-Based Plant

Disease Detection

Sharada Prasanna Mohanty’~, David Hughes®**, and Marcel Salathé"**
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This manuscrpt was cempiled on April 15, 2016

Crop diseases are a major threat to food security, but their rapid
identitication remains ditficult in many parts of the world due to the
lack of the necessary infrastructure. The combination of increasing
global smariphone penelration and recent advances in compuler
vision made possitle by deep learning has paved the way for
smartphone-assisted disease diagnosis. Using a public dataset of
54,306 Images of diseased and healthy plant leaves collected under
controlled conditions, we train a deep convolutional neural natwork
to identify 14 crop species and 26 diseases (or absence thereof].
The trained model achieves an accuracy of 99.35% on a held-out test
set, demonstrating the feasibility of this approach. VWhen testing the
model on a sel of images collected from trusted online sources - ie.
taken under conditions different from the images used for fraining -
the model still achieves an accuracy of 31.4%. While this accuracy
is much higher than the one based on random selection (2.6%), a
more diverse set of training data is needed to improve the general
accuracy. Overall, the approach of training deep learning models on
increasingly large and publicly available image datasets presents a
clear path towards smartphone-assisted crop disease diagnosis on
a massive global scale.

Deccep Learning | Crop Discases | Digital Epidemiology

ing internet penetration worldwide. Even mure recently, Lools
based on mobile phones have proliferated, taking advantage
of the historica.lv unparalleled rapid uptake of mobile phone
technology ir all parts of she world[8].

Smartphones in particnlar offer very novel approaches Lo
help identify diseases because of their tremendous computing
pawer; high-resolution displays, and extensive hmili-in sets
of accesscries such as advanced HD cameras. It is widely
estimated thet Lhere will be between 5 and 6 billion s:art-
phones on the globe by 2020. At the end of 2015, already
69% of the world’s population had access to mobile broad-
band coverage, and mobile broadband penetration reached
A7% in 2015, a 12-fold increase since 2007(8]. The combined
factors of widesnread smartphone penetration, HID cameras,
and high performance processors in mobile devices lead to &
sitnat'on where disease diagnosis based on anfomaied image
rceognition, if technically frasible, can be made available at an
unprecedenled scale. Here, we demonstrate Lhe lechnics] fea-
gibility using a decp lcarning approach utilizing 54,306 images
ol 14 crup species with 26 diseases (or heallly) made openly
available through the project PlantVillage[9]. An example of
each crop - discase pair cann bee seen in Figure 1.

Computer vision, and object recognition in particular,



(a) Leaf 1: Color (b) Leaf 1: Grayscale (¢) Leaf 1: Segmented

(d) Leaf 2: Color (e) Leaf 2: Grayscale () Leaf 2: Segmented

Fig. 2. Sample images from the three different versions of the PlantVillage dataset
used in various experimental configurations.
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Identification of Alfalfa Leaf Diseases Using
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InfoGAN: Interpretable Representation Learning by
Information Maximizing Generative Adversarial Nets

Xi Chen'?, Yan Duan'?, Rein Houthooft!!, John Schulman'?, Ilya Sutskever?, Pieter Abbeel '
= UC Berkeley, Deparunent of Electrical Engineering and Computer Sciences
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['igure 4. Manipulating latent codes on 3D Chairs: In (a), we show that the continuous code

captures the pose of the chair while preserving its shape, although the learned pose mapping varies
across different types; in (b), we show that the continuous code can alternatively learn to capture the

widths of different chair types, and smoothly interpolate between them. For each factor, we present
the representation that most resembles prior supervised results [ /] out of 6 random runs to provide

direct comparison.



(c) Hair style (d) ELmotion

Figure 6: Manipulating latent codes on CelebA: (a) shows that a categorical code can capture the
azimuth of face by discretizing this variation of continuous nature; in (b) a subset of the categorical
code 1s devoted to signal the presence of glasses; (c) shows variation in hair style, roughly ordered
from less hair to more hair; (d) shows change in emotion, roughly ordered from stern to happy.
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Preliminary Conclusions from Discussions
with Leshan Farmers

Core issue is often not identitying the disease,
but predicting the advent of the disease early

Or — predicting what pesticide will work best
N a particular case

Or when enough of a pesticide has been given

The answers to these questions often depend on context:
e.g. soil, weather, history of diseases on the farm

The picture of the plant only tells part of the story.

Al can help, but it needs rich data



Possible Approach

Analyze leaf images using InfoGAN or similar,
to obtain summary variables

Feed these summary variables,
alongside variables indicating soil, weather,
pesticide use
and other contextual conditions,
to a symbolic regression (Al) algorithm

Train this algorithm
to predict disease course
based on training dataset



Possible Further Steps —
Obsoleting the Dilemmas of Pesticide Use

Encourage and incent tarmers
to bring plant samples to agri-stores
when reporting diseases
and purchasing pesticides

Analyze these samples genetically

Use this data to drive
experimental evolution
and genetic engineering
of disease-resistant crops



