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1 Introduction

The configuration documentation explains how to run the implemented scripts for the
present research topic. This will ensure that the code runs smoothly and without errors.
This also includes information about the hardware setup of the system on which the
scripts are run, as well as the same suggested minimum requirement. Following these
procedures will aid in the replication of the project’s outcomes. This can then be analyzed,
and further research can be done with ease.

2 System Specification

2.1 Hardware configuration

Bellow mentioned is the hardware specification of the system on which the work was
performed is:

Processor: Intel Core i5 — 8265U CPU @ 1.60GHz

RAM: 8 GB

Storage: 1TB SSD

Operating System: 64-bit operating system, Windows 10

2.2 Software configuration

The project was implemented using the Spyder IDE (Integrated Development Environ-
ment) i.e. Python 3.8, which is included in the Anaconda package. The steps taken to
execute the developed scripts are illustrated in the following sections.

3 Downloads and Installation

e Python

Python is used in this research project since it provides a large number of libraries
and machine and deep learning models to support it. It also includes various modules
that make pre-processing and picture manipulation easier, making it simpler to use and
implement. As a result, having the newest version of Python downloaded on the computer
running the script is a must. This can be accomplished by visiting the python Website’sF_-]
download page and downloading installer for the desired version based on the operating

thttps:/ /www.python.org/downloads/



system of the computer that will be running it. The screenshot of the webpage where
the current version can be downloaded is shown in Fig 1.

Python

& python’ D

About Downloads Documentation Community Success Stories Events

Looking for Python with a different 0S? Python for Windows,
Linux/UNIX, macOS, Other \

. . \
Download the latest version for Windows /f“ \
|
\ /

Want to help test development versions of Python? Prereleases,

Docker images

Looking for Python 2.72 See below for specific releases

Figure 1. Download page of python

The success of the installation can be verified using the ‘python —version’” command
in the Windows command prompt. It tells you what Python version you have installed.

e Anaconda

The next package to be installed is Anaconda. It offers a number of user-friendly
Python-based IDEs that may be used for code development and viewing of outcomes.
The most popular IDEs available in Anaconda Navigator on installation are jupyter
Notebook and Spyder. Anaconda is available for download on the official website El
Figure 2 depicts a downloadable installer. Because the package is available for a variety
of operating systems, the appropriate installer must be downloaded.

Windows &8 MacOS @&
64-Bit Graphical Installer (477 MB) 64-Bit Graphical Installer (440 MB)
32-Bit Graphical Installer (409 MB) 64-Bit Command Line Installer (433 MB)

Figure 2. Download page of Anaconda

As seen in Fig 3, Anaconda Navigator will present different IDEs from which to choose
for development after it has been successfully installed. This research project makes use
of the spyder IDE.

Zhttps://www.anaconda.com/products/individualDownloads
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Figure 3. Anaconda Navigator

e Data Source

The database for rice leaf diseases was obtained from the web and is available on
kaggle.comﬂ. In addition, the photos were divided into four groups based on the disorders.
Brown spot, Hispa, Leaf Blast, and Healthy are among the four categories. There are
3355 photos in the collection, all of which are in .jpg format. The dataset is 7 GB in size
due to a high resolution photos.

e Project Development

Spyder must be launched from the installed navigator. As shown in Fig 4.

& Spyder (Python 3.8)

File Edit Search Source Run Debug Consoles Projects Tools View Help

I

forest_algo.py X knn_algo.py X  Dataset_details.py X

compressed

Figure 3. Spyder IDE

Due to the project’s use of machine and deep learning approaches based on transfer
learning, extra python libraries will be necessary as needed. These may be installed by
typing pip install on the windows anaconda command prompt, as shown below.

e TensorFlow 2.0.0

e Keras 2.3.1

e Keras-Applications 1.0.8

3https: //www.kaggle.com /shayanriyaz /riceleafs



Keras-Preprocessing 1.1.0
Numpy 1.16.5

Scikit-Image 0.16.2
Scikit-Learn 0.21.3
Opencv-contrib-python 4.1.1.26
Matplotlib 3.1.1

Pillow

django

e Model Development

CNN:

t numpy
keras preprocessing.image import ImageDataGenerator
t matplotlib.pyplot as plt

Figure 4

Figure 4 shows the libraries which were installed for CNN model.
aense_lay
convolution

flattening
dropout = tf.

Figure 5

uential()
el.add(convolution(16 ),input_shape = (256,256,3),padding= e',activation="relu"))
el.add(max_pooling(2,
.add(convolution(16 ,padding=" ',activation="relu"’
-add(max_pooling(2,

e .adﬂ(convulution(}Q ,padding=" ',activation="relu"

-add(max_pooling(2,

layer
el.add(convolution(32 5 i ',activation="relu"})
el.add(max_pooling(2,

layer
.add(convolution(3 3,3),padding=" ',activation="relu'))
-add(max_pooling(2,

model_add(dense_layer(512,activation="relu’,))
model. add(dropout)
model _add(dense_layer(256,activation="relu’))

Figure 6

Figure 6 shows the how layers were build for CNN model.



er (type) Output Shape Param #
(None, 256, 256, 16)
max_pooling2d (MaxPooling2D) (MNone,
conv2d_1 (Conv (None,
max_pooling2d 1 (MaxPooling2 (None,

conv2d_2 (Conv2D) (None,

max_pooling2d_2 (MaxPooling2 (None

(None
max_pooling2d_3 (MaxPooling2 (None,
conv2d_4 (Conv (None,
max_pooling2d_4 (MaxPooling2 (None,
flatten (Flatten) (None,
dense (Dense) (None,
dropout (Dropout) (None
(None
(None, 4) 1028
Total params: 1,207,348

Trainable paramg: 1,207
Non-trainable params: @

Figure 7

Figure 7 shows the details of all the layers of CNN.

Epoch 145/150
s 4s/step 0.6466 N val loss: 3.56

s 4s/step 8. : 8. val_loss:
356s 4s/step 0.6078 HE N val_loss:

s 4s/step 8.56 : 0.7806 - val_loss: 6.

s 4s/step 0.6134 : 8.7753 - val_loss:

s 4s/step 8.580 : 8.79 val_loss: 9.1138

Figure 8

Figure 8 shows the number of epochs and the accuracy of the model.
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Figure 9

Figure 9 shows the accuracy graph for CNN model.



BrownSpot Healthy Hispa LeafBlast

Figure 10

Figure 10 shows the data distribution for four categories.

Embbedings:

numpy
numpy
t numpy
keras.prepro
low i
t tensorflow
keras.models import load model

Figure 11

Figure 11 shows the libraries installed for embbedings process.

lename in listdir(directory):
ath = directory + filename

ze((256,256))

.convert( 'RGB ")
y (imagel)

leaf.append(imagel)
n leaf

Figure 12

Figure 12 shows the code of creating array in embbedings process.

Random Forest:

rt RandomForestClassifier
import train_test_split
pickle

sklearn.metrics t accuracy_score, confusion_matrix, classification_report

lib.pyplot as plt
seaborn as sns

Figure 13



Figure 13 shows the libraries installed for Random Forest model.

f_data=load('leaf
, B=leaf_data[’ leaf data[

t for train and Test

x_test,y train,y test=train_test split(A,B,test size=0.1)

ifier(n_estimators=5)

Figure 14

Figure 14 shows the creation of Random Forest Model.

Confusion Matrix for Random Forest Model
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Figure 15

Figure 15 shows the confusion matrix of random forest model.

recall fl-score support

BrownSpot 0.91 0.98
Healthy 8.97
Hispa
LeafBlast
accuracy

macro avg
weighted avg

Figure 16

Figure 16 shows the evaluation measures of random forest model.

K-Nearest Neighbors:

load
neighbors
model_s

rt accuracy_score, confusion_matrix, classification_report

Figure 17

Above figure shows libraries which were installed for KNN model.

Figure 18

7



Above figure shows the model building for KNN

Confusion Matrix for KNN Model!

o - B . ’
08

R - - - : N
5
3
a
]
[ 04
Hispa o e o
02
LeafBlast aoss e aame o
0o
& o o &
& A Sl @
oo w v

Predicted label

Figure 19

Confusion Matrix for KNN is shown in the above figure.

In [9]: runfile(’'C:
score 72.86

precision fl-score  support

BrownSpot 9.83 0.90
Healthy 0.77
Hispa % 0.46
LeafBlast 9.9 0. 8.57

accuracy 8.73
macro avg 0.80 0.68
weighted avg 0.70

Figure 20

Figure 20 shows the evaluation measures for KNN model.

Output User Interface:

‘August 16, : :44:51

)] 0 1 , using settings
Starting development server at http:
Quit the server with CTRL-BREAK.

Figure 21

First we have to generate URL for the dashboard using some commands in anaconda
prompt.

LOGIN

sraje141

Figure 22



Further paste the URL into web page and then login page will be generated. After that
login using credentials to enter in to the main page.

Hello, sraje141  Logout

RICE LEAF CLASSIFICATION

[ TXEY Y NO FILE CHOSEN

UPLOAD

Figure 23

In this page there is a option to Upload the images from the device. Choose the image
and then click on upload.

Hello, sraje141  Logout

Figure 24

In last it will show the classification output as shown in the figure 24.
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