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Overview – Cassava is one of the key food security crops 

cultivated by Africa’s small-holder farmers since it can 

withstand harsh conditions. It is the 2nd largest carbohydrates 

provider in Africa. At least 80% of small-holder farmers 

residing in Sub-Saharan Africa cultivate cassava but they all 

suffered due to viral diseases affecting cassava plants which 

result in poor yielding. In this project, we are going classify the 

plants affected by various diseases such as Cassava Bacterial 

Blight virus (CBB), Cassava Mosaic viral Disease (CMD), 

Cassava Brown Streak viral Disease (CBSD), Cassava Green 

Mottle Virus (CGM) along with the healthy ones based on the 

images. 

For this purpose, we used a deep learning technique known 

as Convolutional Neural Network (CNN) which was 

implemented with the help of TensorFlow’s inception model. 

More than 8000 images were used for training and testing 

purpose. We stored and retrieved images with the help of 

NoSQL database implemented through CouchDB. By 

implementing this project in cassava cultivation will definitely 

reduce the poor yielding and loss of farmers. 
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I. INTRODUCTION  

Cassava is the largely cultivated food crop in Africa due 
to its richness in carbohydrates and proteins and it can also 
grow in a wide range of conditions. Due to that, in Africa, 
more than 500 million people depend on the root of cassava 
as their main staple and an estimated 800 million people 
worldwide consume cassava. For many small-holder farmers 
in Africa, cassava is the primary source of food and income. 
They suffer a lot when their crops were affected by viral 
diseases such as affect Cassava Bacterial Blight virus (CBB), 
Cassava Mosaic viral Disease (CMD), Cassava Brown 
Streak viral Disease (CBSD), Cassava Green Mottle Virus 
(CGM). These are the most common diseases that cassava 
cultivation in a deadly way. The major problem for them is 
to identify which type of disease attacks their plant. For this 
problem, we created a model which can classify plants 
affected by the above viral diseases depend on the images. A 
dataset of 5 fine-grained cassava leaf disease categories with 
9,436 labeled images was used as a training image for our 
model. We used TensorFlow’s inception v3 model which 
composes of Convolutional Neural Network (CNN) to 
classify those images.  The images are getting stored and 
retrieved along with classified results with the aid of NoSQL 
through CouchDB. Classifying diseased plants will help the 
farmers to understand the situation easier. It helps them to 
analyze which type of medicines and nutrients would help 
their cultivation efficiently. 

II. METHODOLOGIES IMPLEMENTED 

A. Convolutional Neural Network (CNN) 

Convolutional Neural Network is a different type of feed-
forward artificial neural network which is inspired by visual 
cortex. The visual cortex is nothing but a small region 
presents in our brain that is sensitive to specific regions of 
the visual field which enables us to classify images seen by 
us. In Convolutional Neural Network, the neuron in a layer 
will only be connected to a small region of the layer before 
it, instead of all of the neurons in a fully-connected manner 
which is used in Fully Connected Networks. CNN consists of 
the following layers; convolution layer, pooling layer, ReLu 
layer, and Fully Connected layer. CNN compares the piece 
of the image by piece. The pieces that it looks for are called 
features. 

 

Fig 1: Architecture of Convolutional Neural Network  

For each feature, a matrix of numbers will be created which 
gets reduced by walking through the above layers one by 
one. Finally, an array will be getting as an output for the 
Fully Connected layer. Similarly, an array will be getting 
from the test image. To see similarity between two images, 
CNN matches the rough features of one image with the 
other, in roughly the same positions. By doing so, the image 
classification of CNN gets accurate.  

B. Inception V3 Model 

Inception model consists of two important parts; 
convolutional network’s fully extraction part and fully 
connected network’s classification part. In the first part, the 
general features of the images were extracted from the input 
while in the rest the images are classified based on those 
features. The inception v3 model is a pre-trained deep 
learning model which attains the state-of-the-art precision in 
identifying general objects. It contains many layers and many 
networks and, in each layer, a feature gets extracted and 
saved for classification 
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Fig 2: Inception V3 Model Structure 

III. POC ARCHITECTURE 

In our model, more than 8000 images were given for 
training purpose. Our model extracts many features for each 
and image using a convolutional neural network. For each 
feature, a matrix of vector values was assigned. While 
flowing through the model, the matrix values get reduced 
and in the last an array of values will remain. Our model 
saved those array values for all images along with their 
labels. When an unknown image is given, the same process 
is applied to extract features and then the extracted features 
are compared with the saved features of training images 
using fully connected networks. Based on the accuracy, the 
result will be displayed. The highest accuracy of our model 
so far is 95.3% 

 

Fig 3: Cassava Disease Classification System 

The user’s input image is being fed into our model. After 
classification, the image along with their results is being 
stored in a NoSQL database with the help of CouchDB. The 
data present in the NoSQL database gets converted into a 
CSV file and stored in the local system for better 
visualization. 

IV. POC DESIGN 

For the more user-friendly purpose, we have included 
Graphical User Interface (GUI) for including images in our 
model. Our model can run for a single image as well as for a 
bunch of images so that user can clearly verify the disease 
for a single plant with lots of images of that particular plant 
in different angles. 

 

Fig 4: Cassava Disease Classification System GUI 

The images with the classification result will be displayed in 
a separate window for more efficiency. 

 

Fig 5: Result Window with Classification 

The results are being stored in a CSV format so that user can 
easily track a record of which plants affected by which 
diseases along with the percentage of accuracy. 

 

Fig 6: Results are Exported in the CSV Format 

With the implementation of this model, users can easily 
identify and take the necessary steps in case any disease 
affects their plant. 

V. INNOVATIONS IMPLEMENTED 

Our model can store a large volume of images since it 
uses a NoSQL database. We developed our model in a way 
that that large volume of images doesn’t affect the model’s 
speed and efficiency. We have implemented sequential 
processing where images are processed one by one and each 
time when an image is processed the following image in the 
sequence gets processed in a background format. The first 
processed image gets visualized in a window manner and the 
next image is only be visualized when the first window gets 
closed. The most interesting part is that each time an image 
is analyzed, it gets stored in the NoSQL database in the 
background.  



 

Fig 7: Results Stored in a NoSQL Database   

Our model can enhance the life of small-holder farmers since 
it helps in yielding lossless cultivation. It also helps botanists 
for their research purposes where the relation between one 
and other cassava diseases are known. 

 

Fig 8: Output for a Particular Image 

VI. COMPLICATIONS FACED 

The most difficult part while creating our model is to 
process a group of images in a sequential manner. In my 
model when one image gets processed, the other needs to be 
processed too for time efficiency. While implementing that 
we struggle a lot. Then the crucial part arrives when we need 
to connect our model to the NoSQL database so that the 
results can be stored into it along with the images. We 
handled that with the help of the CouchDB server and python 
programming interface. Then we need to store and display 
the data in a CSV format which makes it easy for researchers 
and farmers to handle a large dataset or field efficiently. We 
had also overcome that problem with the help of NumPy and 
Pandas packages. 

VII. CONCLUSION 

With the help of our model along with 95.3% accuracy in 
prediction, we can easily detect and classify diseases which 
results in high yielding of cassava. This helps those small-
holder farmers for leading their life without the fear of slight 
yielding. We can develop our model to classify not only the 
selected diseases but all the diseases that could possibly 
affect cassava plants. We can even enhance our project to 

classify all possible diseases for all vital food and economic 
crops in the entire world by implementing cloud computing. Implementing 
our model will provide a better life for farmers.  

Project Demo : https://youtu.be/PKUFQEhX_XI 
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