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ABSTRACT 

Early disease diagnosis in potato leaves is complicated by the wide range of crop types, 

agricultural disease signs, and environmental factors involved. These problems make it 

difficult to detect diseases in potato leaves at an early stage. For the purpose of identifying 

diseases in potato leaves, a number of machine-learning techniques have been developed. The 

models used to detect crop species and agricultural illnesses are only tested on photographs 

of plant leaves from a specific geographical area, limiting the effectiveness of existing 

methodologies. The farmer can prevent severe financial losses by promptly detecting and 

controlling such outbreaks. The results of this study contribute to a unique approach that 

makes use of image processing to accurately detect illnesses in potato leaf populations. There 

are several machine learning methods for spotting symptoms of disease in potato leaves 

pictures; here, we employ the Convolutional Neural Network (CNN) model. The goal of this 

research is to develop a convolutional neural network (CNN)-based sequential model for 

disease prediction in potato leaves. This study's model accuracy was 92.58%. The presented 

model was tested on both typical and deformed potato leaves, with mixed results. Next, the 

algorithm is applied to the images, and the potato tree's leaves are classified as healthy or 

unhealthy.  
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CHAPTER 1 

      INTRODUCTION 

1.1 Introduction 

Effective disease control and the prevention of significant financial losses in potato farming 

depend on the early identification of infections in potato leaves. However, early disease 

detection in potato leaves is difficult due to the diversity of crop kinds, agricultural disease 

symptoms, and environmental conditions [1]. To this end, a number of machine-learning 

methods have been developed for diagnosing potato leaf diseases. However, many current 

approaches have constraints that limit their usefulness, such as only being tested on pictures 

of plant leaves from particular geographical regions. In this study, we present a new method 

for reliable disease identification in potato leaf populations by combining image processing 

with a Convolutional Neural Network (CNN) model [2]. Our objective is to create a 

sequential model for disease prediction in potato leaves using convolutional neural networks 

(CNNs) so that farmers may receive accurate and timely diagnoses. 

It is impossible to stress the importance of diagnosing diseases in potato leaves as soon as 

possible. Without proper disease control, potatoes, a crucial food staple, can suffer severe 

output losses [3]. In addition, the destructive effects of disease epidemics may spread fast 

over agricultural areas. To lessen the influence of illnesses on potato output, early 

identification and efficient disease control measures are essential. Potato leaf disease 

diagnosis has always relied on the visual inspection of leaves by professionals. This method, 

however, is tedious, laborious, and error-prone. There has been a rise in interest in creating 

automated plant disease detection systems thanks to the development of machine learning 

methods [4]. 

Recently, image processing and analysis have become useful instruments for identifying plant 

diseases in leaves. It is feasible to distinguish between healthy and unhealthy plant leaves by 

analyzing digital photographs of the leaves and extracting significant traits [5]. In order to 

understand the intricate patterns and traits associated with various illnesses, machine learning 

techniques, such as convolutional neural networks (CNNs), can be trained on a huge 

collection of tagged pictures. 
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In this study, we utilize CNNs to forecast diseases that may affect potato leaves. 

Convolutional neural networks (CNNs) are a sort of deep learning model optimized for visual 

data processing. They've had a lot of success in a number of computer vision tasks, such as 

picture categorization and object identification. The model automatically learns and extracts 

significant information from the input photos thanks to the hierarchical structure of CNNs, 

allowing for precise illness prediction. 

We ran trials using a collection of potato leaf pictures to gauge the efficacy of our proposed 

CNN-based sequential model. The dataset includes both healthy and diseased potato leaves to 

capture morphological shifts in the leaves as the illness progresses. Our model's high rate of 

accuracy (92.58%) suggests it may be a useful tool for detecting diseases in potato leaves. 

However, when tested on misshapen potato leaves, the model's performance was inconsistent. 

This suggests that further work is required to strengthen the model's capability of identifying 

illnesses with unusual symptoms. However, our study paves the way for more research into 

resolving this difficulty and enhancing the precision of illness identification in potato leaves. 

In order to help farmers take preventative and control actions in a timely manner, we present 

a CNN-based sequential model for properly recognizing and categorizing good and diseased 

potato leaves. Farmers may reduce the spread and severity of illnesses by adopting disease-

prevention measures include early identification and the use of targeted pesticide treatments, 

crop rotation, and cultural practices. 

This study introduces an original method for predicting diseases in potato leaves through the 

use of image processing and a sequential model built on the convolutional neural network. 

The outcomes prove the viability of the suggested methodology for disease detection in 

potato leaf populations. Our work adds to the creation of automated systems that can help 

farmers avoid catastrophic financial losses and maintain sustainable potato production, while 

more study is needed to improve the model's performance on damaged leaves. 

1.2 Motivation 

The motivation of this study stems from the challenges and implications associated with early 

disease diagnosis in potato leaves. The researchers recognize the complex nature of disease 

detection in potato crops, which is hindered by various factors such as diverse crop types, 
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agricultural disease signs, and environmental influences. The inability to promptly and 

accurately identify diseases in potato leaves can result in severe financial losses for farmers. 

The researchers aim to address this pressing issue by leveraging the potential of machine 

learning techniques, specifically image processing and Convolutional Neural Networks 

(CNNs), to develop an automated system for disease prediction in potato leaves. By utilizing 

these advanced technologies, they seek to enhance the efficiency and accuracy of disease 

detection, enabling farmers to take proactive measures to prevent disease outbreaks and 

mitigate their impact. 

1.3 Research Objective 

• To find the best accuracy 

• To contribute in the agriculture field 

• Make an innovative way to detect the leaf disease 

• To get the best machine-learning model  

1.4 Research Questions 

• How well does the CNN-based sequential model identify potato leaf diseases 

compared to visual inspection? 

• What is the accuracy? 

• How researchers pre-process the data? 

• What research have performed by others?  

1.5 Expected Output 

The expected output of this research is a CNN-based sequential model for disease prediction 

in potato leaves that demonstrates high accuracy in detecting diseases. The model is 

anticipated to outperform traditional visual inspection methods, providing a more efficient 

and reliable approach for early disease diagnosis. It is expected that the model will showcase 

its effectiveness in detecting a wide range of diseases in potato leaves, contributing to timely 

disease management strategies and preventing severe financial losses for farmers. 

Furthermore, the research aims to assess the model's performance on both typical and 

deformed potato leaves, with the anticipation of gaining insights into its ability to handle 
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variations in leaf morphology and atypical disease symptoms. The study also aims to evaluate 

the generalizability of the model across different geographical regions, ensuring its 

applicability in diverse agricultural settings. Overall, the expected output of this research is a 

robust and adaptable CNN-based sequential model that can significantly enhance disease 

detection and aid in preserving the health and productivity of potato crops. 

1.6 Report Layout 

The report comprises a total of six chapters and will be accompanied by instructions to be 

followed. 

The discourse on the prognosis of potato leaf disease, which was extensively covered in 

Chapter 1, has been further expounded upon in this section. This section provides an 

overview of the research question, the motivation behind conducting the investigation, the 

rationale, and the expected outcomes. 

The second chapter of the study involved a comprehensive review of existing literature on the 

prediction of foliage diseases. This section encompasses a discussion of the methodologies, 

discoveries, and viewpoints of various scholars. The manuscript additionally discusses the 

prospective scope of the investigation and potential challenges that may be encountered 

Chapter 3 has centered on the discourse of study methodologies. This chapter presents 

information pertaining to data gathering, data statistics, classification algorithms, and various 

statistical measures. This chapter has also addressed the fundamental aspects of implementing 

this into practice. 

Chapter 4 contains the majority of the results obtained from this research. This section 

presents the results obtained from all the algorithms that participated in the study. 

The fifth chapter of the research showcases the societal ramifications of the investigation. 

This section primarily illustrates the importance of this study and its potential for sustained 

relevance in the respective field. 

Chapter 6 provides a discussion and conclusion regarding the findings of the study. 

Furthermore, the present section encompasses an analysis of the extent of forthcoming 

research and the limitations of the current study. 
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CHAPTER 2 

BACKGROUND 
2.1 Introduction 
Conducting background research is a crucial component of any research endeavor, including 

investigations pertaining to the identification of potato leaf disease. It facilitates researchers 

in acquiring a more profound comprehension of the ailment, encompassing its etiology, 

clinical manifestations, and incidence. This data has the potential to assist researchers in 

devising more effective detection techniques and suitable strategies for management. The 

utilization of background investigation outcomes can serve as a means to direct subsequent 

research endeavors and guarantee the relevance and applicability of the findings. 

2.2 Related Works 

Recent research has made significant progress in the categorization of leaf diseases. The 

present study scrutinizes the diverse methodologies for disease detection that have been 

explored by scholars in the domain. The present investigation ascertained the proportion of 

the solar spectrum that is assimilated by the leaf architecture employed for the identification 

of potato mold. Automated segmentation of images utilizing deep neural networks. Following 

the development of models capable of distinguishing between bays and spectra, greenhouse 

studies employed spectra to independently assess the severity of diseases. The precision of 

foliage is augmented to 92% through the incorporation of an analysis of three discrete 

patterns of wound growth that are induced by blight. The algorithm's accuracy was evaluated 

on datasets comprising of pre-annotated artificial leaves, simulated healthy trees, and 

simulated black-crowned trees, yielding a precision rate of 74.6% [6].  

Ferentinos et al. conducted a study in which they evaluated the performance of five distinct 

CNN architectures. Their findings indicated that the VGG architecture exhibited the highest 

level of accuracy, achieving a rate of 99.53%, in the classification of 58 distinct categories. 

The study evaluated the models' performances by utilizing a subset of the dataset that was 

employed for training purposes. According to a study, the model's performance significantly 

deteriorates when trained on simulated data and subsequently assessed on real-world data [7]. 

Kamal et al. [8] developed two models, namely Modified MobileNet and Simplified 

MobileNet, for the identification of plant foliage diseases by replacing the convolution layer 

of MobileNet with depth-wise separable convolution. The proposed model was trained 
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utilizing data from the Plant Village dataset, which comprises images of plant leaves obtained 

from a limited geographical range of fields. 

This study outlines the systematic approach employed in the identification and classification 

of potato leaf diseases through the utilization of a combination of traditional methods and 

machine learning-based systems for the purpose of automation. The present study presents 

the results of a comprehensive picture categorization task that involved collecting 450 

photographs of Potato leaves, both healthy and diseased, from publicly accessible plant 

repositories. The images were subjected to recognition and classification procedures utilizing 

databases and seven distinct techniques. The Irregular Forest Classifier yielded the highest 

level of accuracy, reaching 97% [9]. 

The application of various machine learning techniques such as support vector machines, 

RGB image analysis, and other related methods have been extensively employed in 

agricultural disease forecasting research. Islam et al. employed a Support Vector Machine-

based multi-class model to detect tuber diseases. The subject of the photographs amounted to 

a total of 300 images. The performance of the model investigator has been evaluated based on 

practical qualities such as sensitivity, accuracy, F1-score, and recall. A deep Convolutional 

Neural Networks model was developed by Sladojevic et al. with the ability to differentiate 

between apple and tomato plants. The method employed by scientists involved the analysis of 

healthy and diseased leaves to distinguish among 13 distinct illnesses [10]. Ferentinos et al. 

successfully differentiated 25 unique disorders by utilizing AlexNetOWTBn and VGG, which 

are deep learning systems. By employing a Region-based fully convolutional network, 

Regions integrated with deep neural networks, and a Solid-State Drive, we successfully 

achieved real-time identification of diseases in tomato plants. 

According to Khalifa et al., Convolutional Neural Networks (CNNs) exhibit the ability to 

differentiate between healthy plants and those that are affected by early and late blight. The 

algorithm's predictive capabilities are limited to the success of products manufactured in 

particular regions, as it was exclusively trained on the Plant Village dataset. Rozaqi and 

Sunyoto proposed a convolutional neural network (CNN) architecture for the purpose of 

diagnosing illnesses in potatoes. The Plant Village dataset was utilized to train models for the 

purpose of detecting prevalent diseases in the region [11]. Sanjeev et al. have presented a 

Feed-Forward Neural Network (FFNN) that is capable of distinguishing between healthy and 
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diseased foliage. The Plant Village dataset was employed for both the training and testing 

phases of the proposed method. Barman and colleagues developed a self-constructed 

convolutional neural network (SBCNN) model to classify images of potato leaves into three 

categories: early blight, late blight, or healthy, as reported in their study [12]. 

2.3 Scope of the problem 

The focus of this study pertains to the identification of diseases in potato leaves at an early 

stage. The intricacy of the matter stems from the diverse array of crop varieties, 

manifestations of agricultural diseases, and ecological elements that can impact the 

identification of diseases. The issue pertains to the difficulties encountered by farmers in 

precisely detecting diseases during their nascent stages. This is because a delayed or 

erroneous diagnosis can lead to significant economic setbacks. The study centers on the 

utilization of machine learning methodologies, particularly image processing and 

convolutional neural network (CNN) models, to create an effective approach for identifying 

diseases in potato leaf populations. The scope of this study involves the evaluation of the 

model's performance on potato leaves that are both typical and deformed. Additionally, the 

study aims to assess the generalizability of the model across various geographical regions. 

The research endeavors to offer a comprehensive solution that can enhance disease 

management practices in potato farming by addressing these aspects. 

2.4 Challenges 

▪ To get the model accuracy above 90% 

▪ Implementation with good accuracy 

▪ Making literature review 

▪ Finding other works research gap 
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CHAPTER 3 

RESEARCH METHODOLOGY 

3.1 Introduction 

This section provides a succinct overview of our research aims and the methodology utilized 

to achieve these objectives. The provided information and strategies are comprehensive and 

applicable. From our perspective, this can be interpreted as a focused execution strategy. The 

reliability of our data collection methods will undergo a similar outcome. The forthcoming 

discussion will elucidate the methodology we intend to employ in the application of said 

criteria towards the categorization of maladies affecting potato foliage. This section will 

expound on the methodologies and materials that can be employed in a research 

investigation. 

3.2 Research Subject and Instrumentation 

We are currently investigating a more reliable approach for classifying diseases in potato 

foliage. We opted to conduct a more thorough analysis of certain images to ascertain whether 

any modifications had been made to the vegetation. There has been an increase in the 

quantity of potatoes harvested in Bangladesh. The majority of farms in the United States lack 

individuals with college degrees. The identification of diseases that afflict potatoes is widely 

recognized as a challenging task. Due to the similarity of symptoms among different diseases, 

visual inspection alone is insufficient to differentiate a diseased potato leaf from a healthy 

one. The efficacy of any treatment modality is contingent upon the availability of an accurate 

prognosis. The implementation of an alternative therapeutic approach for a particular ailment 

may potentially result in adverse impacts on the surrounding environment, including the 

agricultural produce and the land. The decline in soil fertility may result in crop failure, 

leading to substantial economic losses for producers. These factors led us to conclude that 

this location would be the most suitable area to concentrate our research efforts. 

Convolutional neural networks (CNNs) can be utilized to construct a neural model that 

eliminates superfluous information from images and subsequently converts the residual data 

into correlations with quality scores. A specialized environment is provided for the 

construction of diverse neural networks that can effectively address the critical challenges 
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that emerge in the request process. Prioritizing their resolution before comparing them to 

conventional techniques can facilitate systematic dispatch and enhance the effectiveness of 

their implementation. In order to prevent potato disease, we have experimented with several 

rigorous reading formats. 

3.3 Data Description 

In order to properly carry out research, it is required to collect a significant amount of data. In 

this particular circumstance, a legitimate data gathering would be of great use. We went out 

and shot some pictures of the potato fields in the hamlet so that we could supplement the 

information that we were able to gain from the publicly available statistics.  The database had 

around 2158 photographs that were divided into three groups. Every image you've ever 

acquired has been saved as a JPG after being compressed, and its colors have been modified 

so that they conform to the RGB standard. The percentage of late blight, early blight, and 

healthy data that is present in potato samples is shown in Fig. 3.1. 

 

Fig. 3.1. Data Ratio 

The quality of these pictures isn't very high across the board. This indicated that the audio 

was not altered in any manner prior to being sent over the air. As a result of the photos in the 

database being scaled down to a resolution of 60 pixels by 60 pixels, the training exercise 

may be finished in a shorter amount of time. You may be able to acquire new information 

more quickly by using this method to evaluate relevant or crucial metrics. The formal 

standing of the growth problem is enhanced in order to reach this goal. Confirmation was 

750

393

1015

Potato___Early_blight Potato___healthy Potato___Late_blight
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given to several inaccurate hypotheses regarding the beginning and the finish of the narrative. 

The fundamental purpose of this investigation is to determine all pixel respects that have 

equal access by employing conventional repercussions and modifications to image ratings. In 

the field of artificial intelligence, this metric is most typically referred to by its more familiar 

name, the Z-score. Figures 3.2–3.4 show an example image of the obtained dataset, which 

may be found further down in this section.   

 

Fig. 3.2. Leaf of Potato Early Blight 
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Fig. 3.3. Leaf of Potato Late Blight 

 

Fig. 3.4. Healthy Potato Leaf 
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3.4 Data Pre-Processing 

As part of our data preparation, we employed a standardization approach. When image pixels 

are projected to a new area, usually (0,1) or (-1, 1), this is known as rescaling. Because of its 

widespread application, we standardize several data types to ensure uniform processing. This 

guarantees that every image is given the same weight. If the images are all scaled to the same 

range, say [0,1] or [-1,1], then the loss is shared equally among them. Rescaling guarantees 

that all photos improve at the same rate, as lower learning rates are necessary for higher-

quality photographs and vice versa. 

After that, a grayscaling process was applied, which turned the color photos into black and 

white. In order to reduce computational complexity, it is extensively used in machine learning 

processes (like SVM in the current work) [17]. Grayscale images are preferred over color 

ones when shade identification is not needed since they have fewer pixels and hence need 

fewer calculations. When images are standardized, the height and width are scaled to the 

same proportions rather than just the height. The data are normalized with a mean of zero and 

a standard deviation of one. variation per unit. This approach has the potential to increase 

data consistency and trustworthiness. 

3.5 Proposed Methodology 

A computer model can be developed through the utilization of a convolutional neural network 

(CNN) to filter out irrelevant visual data and establish associations with output scores. Each 

of the numerous brain structures possesses a distinct compartment, facilitating personalized 

focus on the particular concerns involved in a given inquiry. Prioritizing the establishment of 

control over the subject matter is crucial in order to facilitate a systematic delivery that can 

produce superior outcomes compared to traditional methods. Several methods have been 

attempted to gain a comprehensive understanding of the tomato environment, utilizing 

bottom-up learning approaches to achieve clarity in the image obtained. The process of 

categorizing images is facilitated by a CNN sequential model, which employs a sequence of 

convolutional, pooling, and dense layers to extract relevant features from incoming images. 

The training of the model involves the utilization of a set of annotated images of potato 

leaves that exhibit both healthy and diseased states, specifically for the purpose of detecting 

diseases in the leaves. During the course of its training, the model acquires discernible signals 
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from the images that signify the presence of a healthy or diseased subject. Upon input of a 

novel image for prognostication, the model undergoes processing via identical layers utilized 

during its training phase, albeit with pre-learned weights. The final softmax activation layer 

produces the probabilities of the image aligning with each class. An image is deemed to be 

afflicted if the probability of it belonging to the diseased category exceeds a pre-established 

threshold, usually set at 0.5. The CNN sequential model demonstrates efficacy in detecting 

intricate patterns in image data, rendering it a valuable tool for detecting potato leaf diseases 

in agricultural settings. 

 

Fig. 3.5. CNN architecture 

The utilization of the convolutional layer, which is capable of removing highlights, is 

employed in this context. As the ascent progresses from initiation to culmination, the 

exceptional caliber of the segments intensifies. Although there has been a significant surge in 

Long-Term Ecological Research (LTER) conducted across various regions, the size of the 

channel area has remained constant at 2 by 2. The maximum Long-Term Ecological Research 

(LTER) identifier within the vicinity is 66, while the remaining numerical values have 

remained constant. The utilization of aggregate levels across all squares results in an 

extensive array of entities, however, augmenting the quantity of Long-Term Ecological 

Research sites can potentially mitigate this issue [13]. Upon the application of the 

convolution technique to an image, the resultant object mappings are superimposed with zero 

values to preserve the initial dimensions of the image. By utilizing the uppermost integration 
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layer, it is possible to reduce the dimensions of object representations, expedite preparedness, 

and enhance the precision of data modifications. The pieces utilized for maximum-pooling 

are of a spherical shape and possess a dimension of 22. The ReLU activation function is 

utilized as the execution layer for all blocks within a detached introduction. Furthermore, a 

Dropout production methodology was devised, which has the capability to conserve 0.5, 

while retaining an equivalent tactical separation from the railway. Engaging in a random act 

of dumping can alleviate concerns within an organization amidst a period of heightened focus 

on mitigating model disparities and streamlining the structure to prevent overcrowding. The 

amalgamation of a dual structure block has been fully integrated by the 500-nerve and 10-

nerve cerebral formations. 

3.6 Proposed Model Workflow 

The identification of a disease that affects potato leaves needs many approaches. Following 

the presentation of Fig. 3.6. comes the presentation of the block diagram that depicts the 

proposed model method for this investigation. 

 

Fig. 3.6. Proposed Model Workflow 
3.7 CNN 

The full name of this structure is the Convolutional Neural Network. In the field of computer 

vision, this type of neural network is widely used for tasks including object detection, 

segmentation, and the classification of images. The idea upon which CNNs are built is that 

they can execute visual tasks as well as the human brain. There are several tiers of connected 
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nodes in this network, and they all handle the data in their own special way. The first layer of 

a convolutional neural network (CNN) is often used to extract features (such as edges, angles, 

and patterns) from an incoming image. The layer's output is fed into a non-linear activation 

function, such as ReLU (Rectified Linear Unit), which introduces non-linearity to the model. 

Following the first convolutional and activation layers, pooling layers are commonly used to 

lower the feature maps' dimensionality. The result is then sent into one or more fully 

connected layers, which provide the predictions. During training, a CNN's weights are 

adjusted so as to minimize a loss function that measures the amount of error between the 

predicted values and the ground truth labels. For this aim, gradient-based optimization 

techniques like Adam and Stochastic Gradient Descent are frequently employed. 

3.8 Implementation Requirements 

• Windows 10 
• Internet Connection 
• Google Colab 
• Photoshop 
• Python 
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CHAPTER 4 

EXPERIMENTAL RESULTS AND DISCUSSION 

4.1 Introduction 

The primary focus of the fourth chapter centers on a descriptive analysis of the research data 

and testing outcomes obtained from our project. It is imperative to provide equal opportunity 

to every strategy and idea. Demonstrating the validity of one's reasoning through evidence is 

an effective means of enhancing its quality. The efficacy of our vision could be evaluated 

through the implementation of the dynamic framework outlined in my suggested approach. 

This section addresses the significance of the report, both internally and externally. This 

section additionally demonstrates the external and internal limits of the construction of the 

casing. 

                        

4.2 Experimental Results 

A diverse range of metrics were employed by us to evaluate the efficacy of their models. The 

majority of research endeavors employed a set of multiple indicators to assess efficacy, while 

a minority relied on a singular indicator. This study's quality is evaluated based on the 

precision of the data, the graphical representation of the findings, and the degree of 

uncertainty reflected in the index. In this study, a CNN successor model consisting of seven 

steps was developed. By utilizing the Adam optimizer and implementing error monitoring 

techniques, along with strategic adjustments to the cross-entropy function, optimal 

performance can be achieved. The utilization of transfer learning is employed to accomplish 

the task of model completion. The Keras library [14], along with its associated applications, 

offers pre-trained weights that are essential for this objective. Fig. 4.1 shows the training 

accuracy vs validation accuracy and Fig. 4.2 shows the training loss vs validation loss. 

©Daffodil International University            16



According to the results of the evaluation of the model, this effort has been successful. CNN 

has managed to acquire a model accuracy of 92.58%. The results of this study are 

summarized in Table 2. Fig 4.3 shows the accuracy result of this work. 

 

Fig. 4.3. Accuracy vs Data Loss 

4.3 Discussion 
The use of confusion matrices to characterize a categorization method's performance has 

grown in recent years. Classification precision alone may be misleading if your dataset 

contains more than two classes or if there is a large disparity between the number of samples 

in each class. The benefits and flaws of your classification model can be better understood by 

computing a confusion matrix [15]. The confusion matrix serves as a visual depiction of an 

algorithm's results. We compare and contrast the right and incorrect beliefs. Model equation 

accuracy and classification rate equation precision are illustrated by the accompanying 

instances. 

 

Fig. 4.1. Training AUC vs Validation AUC 

 

          Fig. 4.2. Training Loss vs Validation 

Loss 
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                                                        (1) 

Here, TP= True Positive, TN= True Negative, FN= False 

Negative, FP= False Positive. 

 

Fig. 4.4. Confusion Matrix 

A confusion matrix depicting our categorization model can be seen in Fig. 4.5. This is due to 

Row 1 having the highest cross-gain. This means that the technique we present will be as 

accurate as feasible. 

The Google collaborative notepad acts as a central archive for all phases of the work. The 

first stage involved computing several images of infected potato leaves for classification. The 

photos are selected from the dataset's collection. Once the images have been submitted, the 

prediction can be viewed. 

Accuracy =
TP + TN

TP + FP + TN + FN
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Fig. 4.5. Predicting leaf disease 

As we can see in figure 4.5 our model can predict the disease perfectly. Here actual label is 

potato_early_blight, and our model have predicted potato_early_blight also. 

 
Fig. 4.6. (a) Early Blight, (b) Late Blight, and (c) Healthy 

Similar observations can be made as depicted in Figure 4.6 (a).  The manifestation of Early 

Blight on the leaf is evident. Frequently, the dots will enlarge and transform into a circular 

shape that exhibits a golden or brilliant green-yellow hue. The occurrence of extensive 
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spotting may lead to the yellowing and subsequent death of entire leaves. Once the scores 

reach a certain threshold, this phenomenon may manifest. The impact of late blight on foliage 

is evident in Figure 4.6. (b). The presence of diminutive and asymmetrical verdant markings 

exhibiting varying degrees of luminosity indicates the incipient phases of foliage fragments. 

During cold and wet weather conditions, the small specks exhibit a rapid expansion and 

transform into extensive, polychromatic regions spanning a spectrum of colors from brown to 

deep purple. The complete ingestion of leaflets or the gradual spread of the disease from 

branchlets to the stalk can result in the fatality of the plant. Figure 4.6 (c) depicts a sturdy 

leaf. Thus, this approach can be utilized to precisely differentiate between images portraying 

health and those portraying sickness. 

The objective of this research was to identify the particular disease that affects the leaves of 

potatoes. The incorporation of CNN techniques into the sequence model resulted in a 

commendable performance of the model on the given dataset. The present study exhibits a 

higher level of efficacy compared to certain works referenced in the literature review. 
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CHAPTER 5 

IMPACT ON SOCIETY, ENVIRONMENT, AND SUSTAINABILITY 

5.1 Impact on Society 

Potatoes are a widely consumed dietary staple across various regions of the world. While this 

particular cuisine may be perceived as a supplementary dish in Western culture, it holds an 

essential status in Bangladesh. Historically, the cost of Bangladeshi rice was relatively high. 

The economically disadvantaged individuals were unable to avert their predicament due to 

their inability to procure rice at the escalated market rate. During that period, potatoes were 

priced at such a low rate that they were deemed irresistible to the impoverished population. In 

the event that such a circumstance arises, potatoes may serve as a means of sustenance for 

survival. Potatoes were utilized as a cost-saving measure in lieu of rice. The abundant harvest 

of potatoes that year had a direct correlation with the low market price of this commodity. 

Potatoes are utilized for a diverse range of applications. Potatoes are utilized in the 

production of various types of alcoholic beverages. Potato starch is a widely utilized agent for 

thickening and binding in the food sector, particularly in the preparation of stews and 

condiments. Potatoes are a frequently utilized component in the culinary traditions of 

numerous Asian nations, and are extensively relished by their respective populations. The 

capacity to predict the occurrence of potato leaf disease, as demonstrated in this study, holds 

significant implications for the field of agriculture. 

5.2 Impact on Environment 

The investigation of potato leaf disease detection has the potential to yield favorable 

environmental outcomes by mitigating the employment of pesticides and fungicides, which 

are detrimental to both ecological and human health. The timely detection of diseases in 

potato plants enables producers to implement specific measures to contain the spread of the 

disease, including the removal of infected plants or the use of natural predators to manage 

pests. Furthermore, timely identification can mitigate crop damage caused by pathogenic 

agents, leading to increased agricultural output and reduced food spoilage. The reduction of 

resources required for sustenance production can have a positive impact on the environment. 
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On the other hand, in cases where the research entails the utilization of dangerous substances 

or methodologies that have an impact on the soil or water systems, it may result in adverse 

environmental consequences. 

5.3 Ethical Aspects 

This study has taken into account the safety and privacy of all users. The material has been 

manually collected by our team of researchers. The present investigation did not utilize any 

pre-existing materials. The presented data is precise and reliable. The study has been purged 

of inaccuracies. The research conducted did not entail the utilization of any non-human 

organisms. All members of the group contributed equally, and our leader took charge as we 

walked. 

5.4 Sustainability Plan 

The detection of leaf disease is a crucial aspect of national security, as we are acutely aware. 

This may potentially offer utility in combatting illnesses within the agricultural sector. The 

process has the potential to perpetuate indefinitely. The potato is a widely-consumed culinary 

item with global popularity. This study is expected to be beneficial in aiding growers in their 

efforts to prevent potato leaf disease. The enduring impact of this research on the domain of 

technology is expected to persist for numerous years. It is anticipated that forthcoming 

iterations will enhance both precision and coverage. In the future, we intend to employ 

supplementary techniques to juxtapose and differentiate them in order to determine the most 

precise one. 
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CHAPTER 6 

CONCLUSION AND FUTURE WORK 

6.1 Summary of the study 

Upon the completion of the research, it was determined that the production of sufficient 

goods is of paramount importance for individuals. Access to nutritious food is crucial for 

maintaining a healthy lifestyle, as sustenance is a basic human need and adequate 

nourishment is essential for optimal health. Potatoes provide a plethora of beneficial 

minerals. Furthermore, it has the potential to generate a significant amount of energy. This 

implies that there exists a noteworthy demand for potatoes among individuals. Additionally, it 

is utilized in the preparation of various dehydrated meals that possess an extended shelf life 

without succumbing to spoilage. Moreover, it has gained immense popularity among the 

younger generation. Consequently, an increase in potato production could potentially lead to 

a significant alteration in our dietary patterns. The CNN algorithm was utilized to forecast the 

occurrence of diseased leaves. The research yielded a model accuracy of 92.58% upon 

running the model. 

6.2 Conclusions 

The primary aim of this study is to develop a machine learning methodology for the 

identification of diseases in potatoes that is not dependent on the surface characteristics of the 

potato. (CNN). The results of this study indicate that CNN is the most efficacious method for 

object recognition of this nature. Nevertheless, this particular model attains a higher level of 

confirmation accuracy, specifically 92.58%. This study employs both contemporary and 

archival datasets. A project of this nature holds significant potential for the agricultural 

industries worldwide. The majority of farmers residing in this rural settlement of Bangladesh 

lack formal education, rendering them vulnerable to the affliction. It is imperative that one 

refrains from disclosing their capacity to diagnose ailments to others. The potato crop is 

experiencing significant reduction due to insect infestation, with the agricultural sector being 

the most affected. The present study holds promise in improving the standard of living for 

potato cultivators in Bangladesh. The primary issues are inaccuracies present in the model 
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and the information utilized for the development of the product. The improvement of 

accuracy can be achieved through the acquisition of additional data. The ultimate objective is 

to develop an Android application that can effectively identify problems in a given product 

and suggest suitable solutions. Enhancement of precision is a prospective outcome as the 

expansion of this collection ensues. The present study involves the creation of an Android 

application that will expand upon prior endeavors. Furthermore, a system will be established 

to facilitate convenient accessibility of disease diagnosis, advice, and assistance to affected 

farmers in Bangladesh. 

6.3 Implication for further study 

• To do this, we plan to: Apply further machine learning methods to enhance this model's 

accuracy. 

• In the near future, we plan to use a deep learning technique to implement this model. 

• In the future, we plan to: collect even more data in bulk; develop real-time detection 

methods. 
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