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Abstract - Agriculture is one of the most important sectors for many countries with the development of export the 

agricultural products. Plant diseases are common problem in the agricultural field which is also a major issue for farmers. 

The classification of plant diseases is very useful to manage the plant health situation during the cultivation time by using a 

good plant detection system. Machine learning is the most effective modern technique for image classification method. This 

paper introduces how to build Convolution Neural Network (CNN) machine learning model by using Mobile Net 

architecture to identify plant diseases. The purpose of this paper is to present a design of efficient models called Mobile Net 

Architecture with build the specification of image dataset and perform higher accuracy result compared to other popular 

Machine Learning models. 
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I. INTRODUCTION 

 

Machine learning also called a branch of deep 

learning method-related Artificial Intelligence 

system that also attempts various fields to process 

data observation of different image classification 

techniques. In globally agriculture sector, the plant 

diseases are the great issue for which farmers are 

facing lack of knowledge to get an effective solution 

and have not changed in modern technique. Thus, 

they didn’t know how to identify plant diseases by 

themselves and take a lot of times on those 

situations to discuss experts and agronomies. So, 

selective machine learning method based using for 

image classification and detection of plant diseases 

that is the best way to easily identify for plant 

diseases [1]. 

Machine learning method is classified based on the 

different method of algorithms according to input 

image dataset. There are many models on using 

machine learning technique. Convolution Neural 

Network (CNN) is a type of machine learning 

models and most popular in image classification 

especially that can be analyzed for plant diseases 

classification. MobileNet Architectureis one sub 

kind of CNN model. It has become popularized to 

achieve higher accuracy for the image classification 

and training work well in deep neural networks. In 

addition, TensorFlow is an open source neural 

network library and can support a simple way for 

MobileNet Architecturehow to design on training of 

the image dataset layers. Many researchers have 

considered on YOLO model [2], CaffeNet model 

[3], Pattern Recognition system, Adaptive Neuro-

Fuzzy Inference system [4] and using technique of 

OPENCV library, C++, MATLAB.There is no 

researcher focus to develop on the Convolution 

Neural Network (CNN) model with Machine 

Learning method on using MobileNet architecture. 

They have not tested about image size and width 

multiplier for the dataset. For the image 

classification, it is need to do for the image training 

of image dataset on both using image size and width 

multiplier.  

Therefore, this paper analyzes Convolution Neural 

Network (CNN) model by using MobileNet 

architecture on the TensorFlow board. That is 

provide how about useful and provides for the 

automatic detection system. Especially, this paper 

analyzes to build strong performance and get higher 

accuracy result for classify of plant diseases by 

doing forthe contract ofimage training set. 

 

II. MACHINE LEARNING METHODS AND 

CONVOLUTION NEURAL NETWORK (CNN) 

 

Machine Learning is a part of the process of image 

processing and classification with the different way 

of methods. Compared to the other models which 

embedded on the dataset, machine learning 

specialized on the process of data collecting, 

analyzing, processing and feature extraction. It can 

be applied for the four stages to be provided in the 

system such as 1) identification/detection, 2) 

classification, 3) quantification and 4) prediction 

[7].  

Most of the popular machine learning methods for 

image classification, there are several ways based on 

the different types of analysis models and also the 

accuracy results can be different to the according the 

specification of large image dataset.The performing 

of machine learning models has grown up sectors in 

image processing [8], voice processing [9] and other 

similarly specific processes.  

In general, one of the basic machine learning for 

image classification, Convolutional Neural Network 
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(CNN) have been supported on the most 

computational models for identify complex image 

data processing and well performing the image 

classification for plant disease detection.There are 

sub-models which separable from CNN model: 

AlexNet, MobileNet, AlexNetOWTBn, GoogLeNet, 

YOLO and VGG [10]. They also perform on each of 

models with the different kind of dataset library and 

programming language. 

 

III. DETAILS EXPERIMENTAL 

 

3.1 System Design and Development of Mobile Net 

Architecture 

For the training image dataset in the CNN model, 

the case uses MobileNet architecture which is 

training work on TensorFlow board in Anaconda 3 

prompt environment. MobileNet are based the 

tradeoff between size, layer, speed and accuracy for 

the training of image dataset. Many papers focus 

only on splitting the layers for training set but they 

have not considered both on specification of image 

size and relative width multiplier. This paper 

presents how much accuracy grow up for classify of 

plant diseases by using MobileNet architecture 

which consider specification of the images. 

 

3.2 Dataset Description 

Exact datasetrelatedto the real plant situations on the 

fields arerequiredin order to get the most effective 

result and to get good possible solution for the 

agriculture issues. The image processing technique 

part requires many images based on the overall 

point of view in all situations. Therefore, the 

classification result can be clearly identified in plant 

health situations when taking a photo fromdifferent 

view sites.  

 

MobileNet architecture was tested and trained to 

perform automatic plant diseases detection system 

with results the model achieves as high accuracy, 

based on the input image dataset that contained 

good quality images of plant. The accuracy rates 

were between 92% and 99% that depending on the 

training dataset in which using specification of 

image size and relative width multiplier [11]. In this 

MobileNet training work, it uses 192 input image 

size and 1.0 for relative width multiplier (192x1.0).  

The collected image dataset has total 12,089 images 

for bean leaves. We took some of the images from 

the agricultural research field in Myanmar 

andcollected some images from the Plant Village 

(Figure.3). Plant Village has more than 50,000 

images for numerous crops and plant diseases [12]. 

The images included two types of image situation 

such as laboratory situation that photos take at the 

laboratory with a clear background and real situation 

that take in the agriculture field with the complex 

background as shown in (Figure.2).  

 
Figure 2: Two types of image situation 

 

The dataset has been assigned into labels according 

to the bean diseases and pests which included six 

labels as follows: 

 

 Armyworm, 1,136 images 

 Health, 4,072 images 

 Leaf Blight, 800 images 

 Powdery Mildew, 842 images 

 Rust, 953 images and  

 Yellow Mosaic Virus, 4,286 images  

 

shown in (Figure.3). These kind of plant diseases 

labels are most find out the case in the field of beans 

diseases and some diseases in these labels are most 

smiler with other plant diseases. We used this image 

dataset for our MobileNet training work. 

 

Figure 3: Input Dataset with Diseases Labels of Beans Leaves 

 

3.3 Training the Image Dataset 

The CNN architecture has been applied for the 

classification of bean leaves using the collected 

image dataset. In this case, the MobileNet 

architecture was created pre-trained inception v3 

model with using TensorFlowlibrary. There were 

several different projects about how to test based 

using initial TensorFlow library for image 

classification [13].The trained model on TensorFlow 

is used very simple Python script but it takes the 

time on data collecting to design a neural network. 

In this case, the collected dataset contained 12,089 

images with assigned six labels (Figure.4) of beans 

leaves of healthy and infected diseases was used for 

the training dataset. To train the image dataset, it is 

used Tensorflow library which is Python-based data 

processing for scientific computing platformand 

network with using on Anaconda 3 prompt 

environment. Installing Anaconda is especially easier 

to use Python Language and Tensorflow common 

libraries as NumPy, Pandas, Scrip, and 
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Matplotlib.The MobileNet architecture setting used 

on the TensorFlow code performing to achieve the 

ability of identify on unseen image features.  

 

 
Figure 4: Plant Diseases Images Dataset with assigned six 

labels 

 

For the training MobileNet architecture with using 

TensorFlow environment, it consists of total 12,089 

images dataset and the setting of images. The 

dataset was designedthe architecture oninside Linux 

shell according the specification of image size 

192x1.0(Figure.5)to provide the development of the 

training data. In every step, train the model with 

steps of 4000 iterations that take more processing 

timebut more provide in the classification of the 

images.Some of the images were used for the 

training set according to the random of the splitting 

type of the dataset to perform new classifying model 

with the high result of the accuracy [14]. 

 

 
Figure 5: Image Setting for MobileNet Architecture 

 

IV. RESULT AND DISCUSSION  

 

4.1 Accuracy Result on Other CNN Models 

Oluwafemi Tairu, proposed a feasible solution for 

detection system of tomato plant diseases by using 

CNN model[15].He was trained with the type of 

diseases that inspired by the complex co-adaptations 

on training data. Then, Kaggle, Kernel, Scikit-learn’s 

Label Binarizerand Python programming language 

are used to manipulate for the input image dataset and 

also approaches for image classification. The image 

dataset consists tomato leaf diseases and additional as 

healthy tomato leaf images. He performed part of 

thetraining/testing with splitting on the data images 

using 80% for training and 20% for testing. The 

results indicated image classification of the plant 

disease types and obtained validation accuracy about 

96% for tomato plant diseases(Figure.6). 

 

 
Figure 6: Validation Accuracy Result 

 

4.2 Accuracy Result on MobileNet Architecture  

Using CNN model with using MobileNet 

architecture on TensorFlow environment, the trained 

model evaluates the accuracy of the model 

usingtransformation of the specification of image 

dataset. Then, the higher training accuracy shows 

the identification percentagewith the correct label 

for plant diseases image. We calculated the accuracy 

of CNN model using MobileNet architecture and got 

an accuracy score of 99% (Figure.7). Lastly,setting 

with 192 input image size and 1.0 relative width 

multiplier (192x1.0), the model has been achieved 

higher accuracy result about 99% and classify 

diseases with assigned label on different plant 

diseasesas shown in (Figure.8). 

 

 
Figure 7: Accuracy Score on MobileNet Architecture 
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Figure 8: The higher accuracy results on different plant 

diseases 

 

V. CONCLUSIONS 

 

We proposed the focus on image setting of 

MobileNet architecture that provides the accuracy 

grow up for plant diseases classification.The use of 

MobileNet architectureis based on the setting 

(192x1.0) on both specification of input image size 

and relative width multiplier. Then we demonstrated 

how the training Convolutional Neural Network 

(CNN) model is working as wellas with the 

availability of MobileNet architecture by using 

Tensorflow open source library.  That is provide 

how about useful and provides for the automatic 

detection system.  

 

In additionally, this paper analyzes to build strong 

performance and get high accuracy result for 

detection beandiseases by transforming image 

training dataset.Future work on the study machine 

learning method would be to target plant diseases 

detection system to get good food quality and safe 

production resulting with healthy food. 
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