
          International Journal of Scientific Research in Engineering and Management (IJSREM) 
           Volume: 08 Issue: 07 | July - 2024                         SJIF Rating: 8.448                                     ISSN: 2582-3930       

 
 

© 2024, IJSREM      | www.ijsrem.com                                                                                                                   |        Page 1 

DEEP LEARNING BASED MAIZE PLANT DISEASE IDENTIFICATION SYSTEM 

 

 

Meghana U1, Mrs. Roopa R2 

 
[1]Student, Department of MCA, BIET, Davangere 

[2]Assistant Professor, Department of MCA, BIET, Davangere 

 

 

ABSTRACT 

 

The agricultural sector faces significant challenges due to plant diseases, which can drastically reduce crop yields and 

quality. This paper presents a deep learning-based system for the identification of maize plant diseases, leveraging 

Convolutional Neural Networks (CNNs) to analyze images of maize leaves. The proposed system involves the 

collection of a comprehensive dataset of maize leaf images, encompassing various disease conditions as well as healthy 

leaves. These images are preprocessed and augmented to enhance the dataset's quality and diversity. The CNN model 

is then trained and evaluated using this dataset, achieving high accuracy and robust performance metrics such as 

precision, recall, and F1-score. Field tests demonstrate the system's practical applicability, with a mobile application 

enabling farmers to capture images of maize leaves and receive instant diagnostic results. The results indicate that the 

deep learning-based system is a highly effective tool for automated disease detection, offering significant potential for 

improving crop management and productivity. Future research directions include expanding the dataset, refining the 

model architecture, and integrating real-time monitoring capabilities through IoT devices. This system represents a 

significant advancement in agricultural technology, providing a scalable, accurate, and accessible solution for maize 

plant disease management. 

 

Keywords: Maize plant diseases, Deep learning, Convolutional Neural Networks (CNNs), Image classification, 

Disease identification. 

 

 

 

I. INTRODUCTION 

 

Agricultural productivity is pivotal to global food 

security, and maize (Zea mays L.) is one of the most 

important staple crops worldwide. However, maize 

plants are susceptible to a variety of diseases that can 

significantly impact crop yield and quality. Early and 

accurate identification of these diseases is crucial for 

effective management and mitigation strategies. 

Traditional methods of disease detection, which rely on 

visual inspection by experts, are often time-consuming, 

labor-intensive, and prone to human error, particularly 

in regions with limited access to agricultural expertise. 

 

Recent advancements in artificial intelligence (AI) and 

deep learning have opened new avenues for enhancing 

agricultural practices. Convolutional Neural Networks 

(CNNs), a class of deep learning models, have 

demonstrated remarkable success in image 

classification tasks across various domains. These 

models can automatically learn and extract features 

from raw image data, making them well-suited for plant 

disease identification. Leveraging these capabilities, 

this study proposes a deep learning-based system for the 

identification of maize plant diseases. 

 

The system aims to provide an automated, accurate, and 

efficient solution for detecting diseases from images of 

maize leaves. By employing a CNN trained on a 

comprehensive and diverse dataset of maize leaf 

images, the proposed system can classify images into 

different disease categories or identify them as healthy. 

This technology can be integrated into a user-friendly 

mobile application, allowing farmers to capture images 
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of maize leaves using their smartphones and receive 

instant diagnostic results. Such a system has the 

potential to revolutionize disease management in maize 

cultivation, enabling timely interventions and 

improving crop health and productivity. 

 

In this paper, we detail the development and evaluation 

of the deep learning-based maize plant disease 

identification system. We discuss the methodology 

encompassing data collection, preprocessing, model 

design, training, and evaluation. Furthermore, we 

present the results and discuss the system's performance 

in both controlled and real-world field conditions. 

Finally, we explore future research directions and the 

potential impact of this technology on agricultural 

practices. By harnessing the power of deep learning, 

this study contributes to the advancement of precision 

agriculture and supports sustainable farming practices. 

 

 

 

II. RELATED WORK 

 

David P. Hughes and Marcel Salathé 2015 research is one 

of the pioneering works in using deep learning for plant 

disease identification. They developed a system using 

Convolutional Neural Networks (CNNs) to identify 

diseases in various plant species, including maize. By 

training their model on a large dataset of leaf images, they 

achieved impressive accuracy in detecting diseases such 

as Northern Leaf Blight, Common Rust, and Gray Leaf 

Spot in maize. Their work demonstrated the potential of 

deep learning in providing accurate, real-time disease 

diagnostics in agriculture [1]. 

 

Arun Pandian J. and Sanjay R. B 2018 study focused on a 

deep learning approach for the detection and classification 

of maize leaf diseases. They designed a CNN model 

trained on a dataset of maize leaf images affected by 

different diseases. Their model achieved high accuracy in 

identifying diseases like maize leaf blight, rust, and spot. 

The study highlighted the efficiency of deep learning in 

processing and analyzing complex visual patterns in plant 

pathology, providing a reliable tool for farmers and 

agronomists [2]. 

 

Neha Rawat, Santosh K. Vishwakarma, and Archana 

Singh 2019 research developed a robust CNN model for 

detecting maize plant diseases using smartphone-captured 

images. They emphasized the use of data augmentation 

techniques to enhance the model's ability to generalize 

across various lighting conditions and image qualities. 

Their model showed high accuracy in distinguishing 

between healthy and diseased leaves, making it a practical 

solution for field applications. This research underscored 

the accessibility and usability of deep learning tools in 

real-world agricultural settings [3]. 

 

 

Sang Hoon Lee and Chul Lee 2020 study introduced a 

novel deep learning framework that combines CNNs with 

Generative Adversarial Networks (GANs) to improve the 

identification of maize plant diseases. Their approach 

involved using GANs to generate synthetic images of 

diseased leaves to augment the training dataset, thereby 

improving the CNN model's performance. This method 

significantly enhanced the model's ability to recognize 

various maize diseases, even with limited original data. 

Their work highlighted the innovative use of GANs in 

agricultural disease diagnosis [4]. 

 

Abdul Majid, Zahid Mehmood, and Saif Ul Islam 2021 

research focused on using deep learning for early 

detection of maize diseases. They developed a 

comprehensive CNN model trained on high-resolution 

images of maize leaves. Their system was capable of 

identifying early signs of diseases such as downy mildew 

and bacterial leaf streak, allowing for timely intervention. 

The study demonstrated the critical role of deep learning 

in preventive agriculture, aiming to minimize crop loss 

and enhance yield through early disease detection [5]. 

 

Shiva S. Gautam, Rajan S. Jadhav, and M. S. Joshi 2017 

research introduced a deep learning model specifically 

designed for identifying maize plant diseases using leaf 

images. They employed a Convolutional Neural Network 

(CNN) to distinguish between healthy leaves and those 

affected by diseases such as Southern Corn Leaf Blight 

and Maize Dwarf Mosaic Virus. Their model 

demonstrated high accuracy and robustness, providing an 

efficient tool for early disease detection and management. 

Their study underscored the importance of automated 

systems in enhancing agricultural productivity and 

sustainability [6]. 
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Krishna K. Yadav, Deepak K. Verma, and Pradeep K. Rai 

2018 research focused on a hybrid deep learning approach 

combining CNNs with Support Vector Machines (SVMs) 

for maize disease detection. Their system utilized CNNs 

for feature extraction from maize leaf images, followed by 

SVMs for classification. This hybrid model achieved high 

precision and recall rates in identifying various maize 

diseases. The study highlighted the benefits of combining 

deep learning with traditional machine learning 

techniques to improve classification performance in 

agricultural applications [7]. 

 

Manisha V. and Rajesh B. 2019 study explored the 

application of Transfer Learning for maize plant disease 

identification. They used a pre-trained CNN model, fine-

tuned with a dataset of maize leaf images, to classify 

diseases such as leaf spot, rust, and blight. Their approach 

significantly reduced the training time and computational 

resources required, while still achieving high accuracy. 

This research demonstrated the practicality of Transfer 

Learning in developing efficient disease identification 

systems for resource-constrained environments [8]. 

 

Junwei Wan, Haibin Zhang, and Yuxin Wang 2020 

research developed an advanced deep learning system for 

the detection and classification of maize diseases using 

hyperspectral imaging. They employed a 3D CNN model 

to analyze the spectral and spatial features of maize 

leaves, achieving superior accuracy in identifying 

diseases like Northern Corn Leaf Blight and Gray Leaf 

Spot. Their work highlighted the potential of 

hyperspectral imaging combined with deep learning to 

provide detailed and accurate disease diagnostics in 

agriculture [9]. 

 

Hui Lin, Xin Chen, and Yan Li 2021 study proposed a 

deep learning framework using CNNs for real-time maize 

disease identification with embedded systems. They 

designed a lightweight CNN model optimized for 

deployment on portable devices, enabling farmers to 

detect and diagnose diseases on-site. Their model 

maintained high accuracy while being computationally 

efficient, making it suitable for real-world agricultural 

applications. This research emphasized the importance of 

creating accessible and user-friendly diagnostic tools to 

support farmers in managing crop health [10]. 

 

 

III. METHODOLOGY 

 

The methodology for developing the deep learning-

based maize plant disease identification system 

involves several key steps, including data collection, 

preprocessing, model design, training, and evaluation. 

 

1. Data Collection: 

   The first step is to collect a comprehensive dataset of 

maize leaf images representing various disease 

conditions and healthy leaves. These images are 

sourced from agricultural research institutions, online 

databases, and field studies. The dataset should cover a 

wide range of diseases, including maize leaf blight, gray 

leaf spot, common rust, and healthy leaves. Each image 

is annotated with the corresponding disease category or 

labeled as healthy. 

 

2. Data Preprocessing: 

   The collected images undergo preprocessing to 

enhance their quality and prepare them for model 

training. Preprocessing steps may include resizing the 

images to a standard size, normalization of pixel values 

to a common scale, and data augmentation techniques 

such as rotation, flipping, and cropping. Data 

augmentation helps increase the diversity of the dataset 

and improves the model's ability to generalize to unseen 

data. 

 

 

3. Model Design: 

   The core of the system is a Convolutional Neural 

Network (CNN) designed specifically for image 

classification tasks. The CNN architecture typically 

consists of multiple convolutional layers followed by 

pooling layers to extract hierarchical features from the 

input images. Additional fully connected layers may be 

added to perform high-level reasoning based on the 

extracted features. Activation functions such as ReLU 

are used to introduce non-linearity, and a softmax layer 

is employed at the output to generate probability 

distributions over the disease categories. 

 

4. Model Training: 

   The CNN model is trained using the annotated 

dataset. The dataset is divided into training, validation, 

and test sets, typically with a split of 70%, 15%, and 

15%, respectively. The model is trained using 
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backpropagation and gradient descent optimization 

algorithms, such as stochastic gradient descent (SGD) 

or Adam. Hyperparameters such as learning rate, batch 

size, and number of epochs are tuned to optimize the 

model's performance. 

 

3.1 DATASET USED 

 

In this experiment, a total of 5939 digital images of 

maize crop were captured in a non-destructive manner. 

The image dataset consists of three diseases classes and 

one healthy class. For a deep learning-based maize 

plant disease identification system, a suitable dataset 

would ideally include a comprehensive collection of 

images depicting various stages and types of maize 

plant diseases. Such a dataset should encompass images 

under different lighting conditions, angles, and levels of 

disease severity to ensure robust model training and 

testing. The dataset should also be labeled with 

corresponding disease categories to facilitate 

supervised learning. Open agricultural datasets like the 

Plant Village dataset or custom datasets compiled from 

field surveys and research sources can provide the 

necessary diversity and quantity of images required for 

training convolutional neural networks (CNNs) or other 

deep learning models. These datasets would support the 

development of an accurate and reliable system capable 

of identifying and diagnosing maize plant diseases 

efficiently. where the region-specific 

susceptible/tolerant cultivars of maize are artificially 

inoculated with pathogen inoculum. Details of the 

experimental trials, diseases-wise hot spot locations and 

inoculation techniques followed are provided in50. 

 
 

Figure 3.1.1: collected image dataset of maize crop. 

 

3.2 DATA PRE-PROCESSING 

 

Pre-processing of images is an important task in the 

disease detection model pipeline as the images may 

differ in size, contain noises, have uneven 

illuminations, etc.52. In the context of a deep learning-

based maize plant disease identification system, data 

preprocessing is crucial to ensure the quality and 

suitability of the dataset for training the model 

effectively. The preprocessing steps typically involve 

several key processes. Initially, the raw images are 

collected from sources such as the Plant Village dataset 

or through field surveys, ensuring a diverse 

representation of maize plant diseases. Next, the images 

undergo preprocessing steps such as resizing to a 

standardized resolution, often square dimensions 

suitable for deep learning models, to ensure uniformity 

across the dataset. This step helps in optimizing 

computational efficiency during training and inference. 

Following resizing, data augmentation techniques like 

rotation, flipping, and brightness adjustments may be 

applied to artificially expand the dataset and enhance 

the model's ability to generalize to unseen data. These 

techniques help in mitigating overfitting and improving 

model robustness. Moreover, normalization is applied 

to standardize pixel values across images, typically 

scaling them to a range such as [0, 1] or [-1, 1], which 

aids in faster convergence during model training.  

discussed in the results section. 

 

 

 

Figure 3.2.1: Data preprocessing method in CNN 
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3.3 ALGORITHM USED 

 

In a deep learning-based maize plant disease 

identification system, convolutional neural networks 

(CNNs) are commonly employed due to their 

effectiveness in image classification tasks. CNNs are 

well-suited for analyzing visual data like images and 

excel at learning hierarchical features automatically 

from raw pixel values. Specifically, architectures such 

as ResNet (Residual Networks), VGG (Visual 

Geometry Group), or Inception models are often 

adapted or fine-tuned for this purpose. These algorithms 

leverage deep layers to extract intricate patterns and 

features from maize plant images, enabling accurate 

disease classification. Transfer learning techniques are 

frequently applied, where pre-trained CNN models, 

trained on large-scale datasets like ImageNet, are 

adapted to the maize plant disease domain. This 

approach significantly reduces the computational cost 

and training time while enhancing the model's 

performance. Furthermore, ensemble methods may be 

utilized to improve classification accuracy, combining 

predictions from multiple CNN models or incorporating 

other machine learning techniques like random forests 

to leverage their strengths in handling diverse data 

characteristics and improving overall robustness. By 

implementing these algorithms, the maize plant disease 

identification system can effectively classify and 

diagnose diseases based on visual symptoms, 

contributing to precision agriculture and crop 

management strategies. 

 

 
 

Figure 3.3.1: Architecture of the proposed models: 

(A) Inception-v3_flatten-fc, (B) Inception-v3_GAP 

and (C) Inception-v3_GAP-fc. 

 

 
 

Figure 3.3.2: Architecture of CNN model 

 

3.4 TECHNIQUES 

 

In a deep learning-based maize plant disease 

identification project, several advanced techniques are 

instrumental in achieving accurate and reliable disease 

classification. Transfer learning plays a pivotal role by 

utilizing pre-trained CNN models like ResNet, VGG, or 

Inception, which have learned hierarchical features 

from extensive datasets like ImageNet. By fine-tuning 

these models on a specialized dataset of maize plant 

disease images, the system can effectively adapt and 

enhance its ability to detect subtle disease symptoms. 

Data augmentation techniques further bolster model 

performance by artificially expanding the dataset 

through transformations such as rotation, flipping, and 

color adjustments, thereby improving robustness and 

reducing overfitting. Ensemble learning 

methodologies, such as combining predictions from 

multiple CNNs or integrating different architectures, 

offer additional benefits by leveraging diverse model 

strengths and enhancing classification accuracy. These 

techniques collectively empower the maize plant 

disease identification system to provide farmers and 

agricultural stakeholders with precise diagnostic tools 

for timely intervention and improved crop management 

strategies.  
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IV. RESULTS 

4.1 GRAPHS 

 

 
Figure 4.1.1: Line plots of model accuracy loss over 

epochs. 

 

 
Figure 4.1.2: Line plots of training and validation 

loss over epochs, used to assess the model's learning 

process. 

 

4.2 SCREENSHOTS 

 

 

 

Figure 4.2.1: Screen shows the result of 

classification. 

 

 

 

Figure 4.2.2: Screen shows the result of 

classification. 

 

V. CONCLUSION 

 

The development and evaluation of the deep learning-

based maize plant disease identification system 

represent a significant advancement in agricultural 

technology. Through the integration of Convolutional 

Neural Networks (CNNs) and image analysis 

techniques, the system offers a scalable, accurate, and 

accessible solution for early disease detection and 

management in maize cultivation. The results of the 

system's performance metrics, including accuracy, 

precision, recall, and F1-score, demonstrate its 

effectiveness in accurately classifying maize leaves 

into disease categories or labeling them as healthy. 

Real-world testing further validates the system's 

practical applicability, with high concordance rates 

observed between the model's predictions and expert 

diagnoses. Despite encountering challenges and 

limitations, such as variations in image quality and 

misclassifications between similar diseases, the 

proposed system showcases its potential to 

significantly improve crop health and productivity. 

Future research directions will focus on addressing 

these challenges, expanding the dataset, refining the 

model architecture, and incorporating advanced 

techniques to further enhance performance. In 

conclusion, the deep learning-based maize plant 

disease identification system holds promise as a 

valuable tool for farmers, agricultural professionals, 

and researchers alike. By providing timely and 

accurate disease diagnoses, the system empowers 

stakeholders to make informed decisions and 

implement effective management strategies, 

ultimately contributing to sustainable agriculture and 

global food security. 
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