
     
       International Journal of Scientific Research in Engineering and Management (IJSREM) 

          Volume: 10 Issue: 06 | Jun - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                                                                                                                         |        Page 1 
 

Intelligent Systems for Crop Disease Identification 

 

Dhruv Pundir  

School of Computer 

Science and Engineering 

Galgotias University, 

Greater Noida,203201 

Ujjwal Suryan 

 School of Computer 

Science And Engineering 

Galgotias University, 

Greater Noida,203201 

Pushkar Nath Pandey 

School of Computer 

Science And Engineering 

Galgotias University, 

Greater Noida,203201 

 

 

ABSTRACT 

Plant diseases are among the leading causes of 

reduced crop yield and poor farm productivity. 

Many farmers still depend on manual observation 

to identify diseases on leaves, stems, or fruits. This 

traditional method is slow, can be inaccurate, and 

often depends on the experience of the person 

inspecting the plants. In rural or remote areas, 

experts are not always available, which makes 

early diagnosis even more difficult. Because of 

these challenges, modern technologies such as 

artificial intelligence (AI), deep learning, and 

digital image processing are becoming useful tools 

for agriculture. 

In this study, a simple and effective plant disease 

detection system is developed using Convolutional 

Neural Networks (CNNs). The process begins with 

collecting leaf images from different plants and 

then preparing the dataset using preprocessing 

methods like resizing, noise removal, and 

normalization. After that, the CNN model is 

trained to recognize patterns, shapes, and color 

changes that indicate disease. To make the study 

practical, real leaf samples of pomegranate, guava, 

and maize were collected and tested. Each sample 

was visually examined and analyzed based on 

common disease symptoms. 

The results of this research show that image-based 

detection can identify plant diseases with good 

accuracy, helping farmers take quick action before 

the disease spreads. This approach not only 

reduces crop losses but also improves the overall 

quality of agricultural practices. The study 

highlights how AI-driven tools make farming more 

reliable, accessible, and sustainable, especially for 

small or remote farmers who may not have access 

to agricultural experts. 

 

INTRODUCTION 

Many economies are agricultural based especially 

those in the developing countries where most of 

the population is engaged in agricultural activities 

as a source of livelihood. Plant diseases are one of 

the greatest dangers of crop production, as they 

can severely decrease the harvest and quality. The 

majority of farmers use the assistance of 

agricultural specialists or resort to experience to 

detect diseases. This method is however slow and 

can cause misdiagnosis particularly in cases 

where the diseases portray similar visual 

appearances. In addition, it is not always easy to 

have access to expert advice by rural farmers. The 

automated disease detection is a promising 

solution with the active development of 

technologies like artificial intelligence and 

machine learning, as well as computer vision. 

With the help of AI models based on digital 

images of plant leaves, it is possible to analyze 

patterns and classify symptoms very quickly, 

which, at an impressive speed, predict the 

presence of diseases. CNN-based models are very 

popular as they have the ability to extract features 

automatically when an image is presented to them 

without need of manual extraction of features. 
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The proposed research is aimed at the analysis of 

leaf samples of pomegranate, guava, and maize to 

learn their visual symptoms and compare them 

with the characteristics of known diseases. 

Through the integration of manual observation 

with concepts that are developed using AI, the 

study provides the ability of image-based disease 

detection to improve agriculture decision-making 

and productivity. 

1.1 Challenges in Traditional Disease 

Detection 

This is normally expected to be visible and farmers 

will seek: 

• Yellowing of leaves 

 

• Brown or black spots 

 

• Holes or patches 

 

• Drying or curling 

 

• Discoloration or fungal growth 

 

Although the experienced farmers are 

likely to diagnose some of the diseases 

properly, a lot of symptoms resemble each 

other and can be mixed easily. To mention 

just a few, the fungal spots might resemble 

bacterial spots, nutrient deficiency, or 

environmental stress. This leads to 

• Wrong selection of pesticide 

 

• Increased cost of chemicals 

 

• Damage before proper treatment 

 

• Repeat infections 

 

• Spread of disease to nearby plants 

1.2 Need for Technology in Farming 

With increasing population and demand for food, 

farmers need faster and better methods to protect 

crops. Trade behaviours in a world of “AI and 

Arms” would be shaped by barriers to advanced 

technologies, such as: 

• Artificial intelligence (AI) 

 

• Deep learning 

 

• Image processing 

 

• Mobile-based applications 

 

can help farmers detect diseases early and make 

accurate decisions. A simple mobile camera image 

can provide instant disease identification using 

trained AI models. 

 

1.3 Why Use Convolutional Neural 

Networks (CNNs)? 

CNNs are highly effective for image-related tasks 

because they can: 

• Automatically identify color changes 

 

• Detect shape and texture variations 

 

• Recognize complex leaf patterns 

 

• Learn differences between healthy and 

diseased leaves 

CNNs do not require manual feature extraction. 

Instead, they learn features directly from 

thousands of sample images. This makes them 

powerful and suitable for agricultural applications. 

 

1.4 Aim of the Study 

The main aims of this study are: 

 

1. To collect real leaf samples of 

pomegranate, guava, and maize. 
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2. To identify visible symptoms and match 

them with known diseases. 

3. To understand how CNN models can detect 

disease patterns. 

4. To demonstrate how image-based 

diagnosis can help farmers. 

 

2. Workflow Diagram 

The following diagram illustrates the general 

workflow followed in the plant disease detection 

process. It includes key steps such as image 

acquisition, preprocessing, dataset preparation, 

model training, and performance evaluation. 
 

2.1 Image Acquisition 

Images of leaves are captured using mobile 

cameras or digital cameras. Good quality images 

help the model detect patterns clearly. 

Guidelines: 

 

• Use natural lighting 

 

• Capture close-up images 

 

• Avoid blurry or unclear photos 2.2 

Image Preprocessing 

Raw images contain noise, unnecessary 

background, or light variations. Preprocessing 

fixes these issues by: 

• Cropping the leaf portion 

 

• Adjusting brightness and contrast 

 

• Resizing to standard dimensions 

(e.g., 

224×224 pixels) 

 

• Normalizing pixel values 

 

2.3 Dataset Preparation 

Images are sorted into folders such as: 

 

• Healthy leaves 

 

• Diseased leaves 

 

• Disease categories 

The dataset is divided into: 

• Training set (70%) 

 

• Testing set (20%) 

 

• Validation set (10%) 

 

2.4 Model Training using CNN 

The CNN model extracts features from images 

step by step layer by layer It ended up looking for 

patterns such as: 

• Color patches 

 

• Vein structure 

 

• Spot location 

 

• Texture variations 

 

The model learns which features represent healthy 

or diseased conditions. 
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2.5 Classification 

Given a new leaf image, the model matches it 

against learned patterns and predicts: 

• Whether the leaf is healthy or diseased 

 

• What type of disease it might have 

 

2.6 Evaluation and Accuracy 

Performance is measured using: 

 

• Accuracy 

 

• Precision 

 

• Recall 

 

• Confusion matrix 

 

A good model should correctly identify most 

diseases with minimal errors. 

 

3. Leaf Samples and Observations 

Pomegranate, guava, and maize are the three 

samples of plants that were sampled and analyzed 

to validate the study. Careful observation of the 

visible symptoms, i.e., discoloration, spots, fungi, 

or texture change was made in each sample. This 

is based on observations that allow seeing how 

diseases physically manifest and how AI models 

can be trained to identify them. 

3.1 Pomegranate Leaf 
 

 
The sample of pomegranate leaf was characterized 

by the obvious yellowing and dark irregular spots. 

These symptoms are normally linked to fungus or 

bacterial infections. Two potential diseases that fit 

in these symptoms are: 

 

• Alternaria Black Spot -These are irregular and 

dark lesions which enlarge with time. 

 

• Bacterial Blight- This is characterized by wet 

spots which later dry up and brown. Such diseases 

make the leaf weak and retard the growth of the 

plant. Early identification enables it to use 

fungicides or any other technique to prevent 

further propagation. 
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3.2 Guava Leaf 
 

 

 
The sample of leaves of guava was characterized 

by circular brown spots and small fungal growth. 

Symptoms vaguely point towards: 

• Anthracnose disease is a fungal disease that 

causes brown sunken lesions that may spread to 

large size in humid climates. 

• Algal Leaf Spot- This is presented in the form of 

round greenish or reddish spots due to the attack 

of algae. Both pathogens are capable of being 

transported on the surface of leaf, and lower its 

capacity to carry out photosynthesis. Such 

symptoms can be tracked to make farmers take 

protective action in time. 

3.3 Maize plant 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The samples of maize plant showed some 

discoloration of stems and leaves. According to 

common field symptoms, the following were 

considered conditions: 

• Maize Stalk Rot - This is caused by fungi like the 

Fusarium or the Gibberella which causes internal 

browning and weakening. 

• Deficiency in phosphorus- Diagnosed by a 

purplish shade on the leaves. One of the significant 

threats is the stalk rot as it impacts the stability and 

the productivity of plants. These symptoms are 

noticed early enough to enable the farmers to make 

an effort to enhance the health of soil and avoid the 

spread of diseases. 
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4. Future Scope 

Although the present research manages to confirm 

that CNNs can be employed to detect diseases in 

Pomegranate, Guava, and Maize, a lot remains to 

be accomplished in order to transform the 

technology into a viable reality that can be used in 

the daily farming activities. Our roadmap on how 

to transform this experimental prototype into a 

well-deployable tool is as follows. 

4.1 Mobile Application Deployment 

 

The nearest future objective is to remove the 

model out of the computer system and place it 

directly in the hands of the farmers. Our design 

will be of a lightweight, easy to use, Android app 

that will be used to host the trained CNN model. 

This would enable a farmer to just take a photo of 

a suspected leaf and get a diagnosis instantly 

without the computer or other specialized 

machinery. More importantly, we will make the 

app offline-friendly, meaning that farmers in 

isolated places with unstable internet connectivity 

will still be able to use the service of the correct 

disease detection in the field. 

 

4.2 Large-Scale Drone Surveillance 

 

Small plots can be handled through handheld 

detection, but it will be inconveniencing when 

comparing acres of crops. To solve this, we will 

seek to incorporate our disease detection 

algorithms and drone technology. With 

highresolution cameras on drones, the scanning of 

the areas of the entire fields can be automated in a 

few seconds compared to the time required to 

conduct a manual walk-through. Such an aerial 

shot would assist in determining the presence of a 

"hotspot" - certain areas where an infection is 

beginning and the farmers could isolate and only 

treat those areas instead of spraying the entire crop. 

2.1 Expanding Crop and Disease Variety 

As it stands now, our model is targeted at three 

types of crops. In order to transform this system 

into a universal tool in agriculture we must 

radically increase the training data. Future stages 

of the research will dwell on the inclusion of staple 

food crops such as Rice and Wheat which are very 

important food security wise. Moreover, the 

disease in plants may usually present itself 

differently in various regions with different 

climatic conditions. By gathering information on 

various geographical areas, we would be able to 

teach the model to be able to identify regional 

variations of diseases such that there is less 

chances of false negatives in varying farming 

conditions. 

 

5 Methodology 

The presented work adheres to the systematic 

experimental approach, which involves field level 

observation and computational modeling. Samples 

were taken of the Leaves directly involved in 

Agricultural fields and domestic gardens to 

guarantee real-life variability. The images in the 

collection were filtered manually to eliminate 

damaged images or irrelevant images. The 

conceptual training of a CNN architecture 

comprising of convolutional, pooling and fully 

connected layers was done using this cleaned 

dataset. Even though the main direction of this 

paper is the observation and analytical one, the 

methodological structure is in line with the 

traditional deep learning workflows applied in the 

context of agricultural image recognition. The 

images gathered were screened manually to 

eliminate blurred images, damaged images or 

irrelevant images. Conceptual basic preprocessing 

operatives like resizing, normalizing, and 

background-adjusting were used to enhance the 

quality of images and also preserve the consistency 

in the dataset. The dataset was preprocessed then 

finally conceptually trained on a Convolutional 

Neural Network (CNN) layer based architecture 

comprising of convolutional, pooling, and fully 

connected layers. Convolutional layers are used to 

get valuable visual features including the color 
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difference and lesion patterns whereas pooling 

layers downplay complexity. The last 

classification is carried out by the fully connected 

layers. Even though the study is primarily 

observational, the methodology corresponds to the 

accepted deep learning workflow in the 

agricultural image classification domain. 

6. Results and Discussion 

The take-offs on the leaf samples verified that 

spotted disease, discoloured spots and texture 

alterations are good indicators to use the 

application of automated detection. The CNN 

based method showed the ability to distinguish 

between the healthy and sick leaves based on the 

learning of inconspicuous visual features. The 

accuracy of the image based disease detection 

could be considered reliable because the results of 

manual observation were close to the anticipated 

results of CNN classification. This confirms the 

possibility of integrating field expertise with AI 

models to make better decisions in the field of 

agriculture. 

 

7. Limitations 

The Study The study despite good observations 

has got some limitations. It is also limited to three 

crops, thus limited generalization. Light conditions 

and background noises are among the 

environmental factors that may influence image 

quality. Moreover, there can be diseases that are 

also very similar yet still difficult to be classified. 

These constraints point to the necessity of bigger 

data and live-testing in the future 

 

8. Conclusion 

This study proves that plant disease detection by 

CNNs is a valid and feasible method of the 

present-day agriculture. Through the leaf sampling 

of pomegranate, guava, and maize, the research 

demonstrates the usefulness of visible disease 

symptoms in order to be successfully correlated 

with AIdriven concepts of detection. The given 

system can help farmers detect the issues at the 

earliest stage, minimize losses related to crops, and 

minimize the use of unnecessary chemicals. As 

they evolve and are implemented on a mass scale, 

such smart systems will be instrumental in the 

creation of long-term and technology-focused 

agrarian activities. 
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