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ABSTRACT 

As we belong to a developing country, the agricultural importance is a known criterion. Majority of the Indians 

depend on agriculture for their basic living. It also serves as the backbone of the Indian economy. Therefore 

this sector should be considered important and taken care of. Diseases affecting the plants and pest are the 

two major threats of agriculture production. Naked eye observation followed by the addition of chemical 

fertilizers is the traditional method adopted by most of the farmers to avoid plant diseases. But the main 

limitation to this method is that it works only in the case of small scale farming. In order to tackle this issue 

many automatic plant disease detection systems have been developed from the early 70s. This paper is 

intended to survey some of the existing works in plant disease recognition that include various procedures, 

materials and approaches. They use different machine learning algorithms, image processing techniques and 

deep learning methods for disease detection. This paper also compares and suggests novel methods to 

recognize and classify the various kinds of infections affecting agricultural plants. 

 

ABSTRACT  

 ഇന്ത്യയിൽവളരെയധികംപ്രാധാന്യമർഹിക്കുന്നഒെുമമഖലയാണ്കാർഷികമമഖല. 

രകുതിയിലധികംവെുന്നൊജ്യരെരൗെന്മാർഇന്നുംകാർഷികമമഖലരയആപ്രയിച്ചാ

ണ്ജ്ീവിക്കുന്നത്. 

അതുരകാണ്ട്തരന്നഈവിഭാഗംമന്െിടുന്നഎല്ലാവിധരവല്ലുവിളികളുംപ്രാധാന്യമർഹിക്കു

ന്നതുംഗൗെവമൊരടകാമണണ്ടതുമാണ്. 

കാർഷികവിളകരളബാധിക്കുന്നമൊഗങ്ങൾഒെുപ്രധാന്രവല്ലുവിളിതരന്നയാണ്. 

ഇവമൂലംഉണ്ടാവുന്നന്ഷ്ടങ്ങളുംവളരെകൂടുതലാണ്. അതിന്ാൽ 70 

കൾമുതൽഇതിന്ുപ്രതിവിധിരയമന്നാണംരലമൊഗന്ിർണ്ണയ applications ഉംന്ിലവിൽവന്നു. 

Machine learning 

ഉരമയാഗിച്ചുള്ളരലരുതിയമൊഗന്ിർണയെീതികളുംഅവയുരടപ്രാധാന്യവുമാണ്ഈരഠ

ന്െിലൂരടവയക്തമാക്കുന്നത്. 

 

INTRODUCTION 

 A developing country like India depends on the agricultural sector to a large extent. Around 70% of its 

population relay upon agriculture for food and livelihood. Also, this sector has a vital role in contributing to the 

Indian Economy. Recent studies show that several types of diseases and pest infections are causing serious 

yield losses across the farmlands. Therefore, it requires great care and attention during the whole cultivation 

process. Naked eye observation followed by the addition of chemical fertilizers is the traditional method 

adopted and practiced by most of the farmers. The main limitation to this method is that it works only in small 

scale farming. Also many farmers are unaware of the different diseases affecting the agricultural crops and 

their respective control measures.  
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Manually observing plants and expertise in plant diseases is a time consuming, tedious process. For 

these reasons, it has become important to automatically detect diseases and classify them accordingly.  

 Hence, this paper gives an idea about the latest methods and techniques introduced in the plant 

disease detection and classification. Also the established existing techniques such as image processing, 

MATLAB, Machine learning algorithms, Neural networks etc. are studied and compared accordingly. Image 

processing is a vast and highly recommended area. This approach includes many steps such as data 

collection, image pre-processing, image segmentation, selected feature extraction and disease classification. 

Pre-processing is nothing but improving the input image data by suppressing the unwanted noises or 

distortions and also enhancing the image features that are necessary for further processing. After pre-

processing the image is segmented or simplified into something that is easier for the system to analyze. 

Further, the features are extracted, so that when an unknown image is given, the system can identify whether 

it is a diseased or healthy image. There are many classification techniques to classify the various diseases 

affecting the plants. These techniques are compared, analyzed and discussed in this paper in terms of its 

performance level and accuracy. 

  

RELATED WORKS 

  This area of study deals with some of the works associated with the plant disease recognition and 

classification using machine learning techniques and they are presented below. 

Azim et al., (2021), developed a feature extracting method for the rice plant leaf disease classification. 

In this work, 3 types of diseases affecting the rice leaves are detected. The unwanted parts of the image are 

separated using saturation threshold and the diseased areas are segmented using hue threshold. Extreme 

gradient boosting decision tree ensemble is used in this system for its better performance. This system shows 

an accuracy of 86.58% for the rice leaf image dataset collected from UCI. Bisen D., (2021), developed a plant 

species recognition system using deep convolutional neural network. The CNN classifier used here study the 

features of leaves through hidden layers such as convolutional layer, max pooling layer, dropout layers and 

fully connected layers. This system makes use of the extracted features from the leaves for the species 

detection process. The features are collected using Swedish leaf dataset which consist of 15 tree classes and 

results in 97% accuracy. Andhare et al., (2020), compared several machine learning techniques namely 

clustering, classification, regression etc. in their work and a detailed study on different plant disease detection 

systems are also done. Data collection using real time images and wireless sensor networks are also 

discussed in this work. Hassan et al., (2021), developed a deep convolutional neural network system for the 

recognition of plant species utilizing the plant leaf images. Due to the similarity in the morphological features 

of plant species, it is difficult to classify using the traditional techniques. Features such as shape, size, color 

etc. are considered in this work to recognize the leaf species. Poonguzhali et al., (2019), developed a crop 

assessment system using machine learning. It stresses on the assessment of the crop condition with the help 

of its leaves. In this work, K-means clustering is used for segmentation. TensorFlow and machine learning 

algorithms are the techniques adopted in classification. The images of diseased and healthy leaves are taken 

directly from the real time environment in order to assess the crops. Badage. A., (2018), suggested a plant 

disease recognition model using machine learning algorithms. The aim of this work is early detection of 

diseases. The identification of crop diseases is done using the canny edge detection algorithm. Goel et al., 

(2021), outlined a system to automate farming by interconnecting agricultural systems with Big Data and 

Internet of Things, which can also provide rapid data analysis. Study of different technologies and models are 

also done in this work for areas such as yield estimation, crop sowing dates etc. 

Singh V. et al., (2017), developed an algorithm for image segmentation technique. The proposed 

algorithm is tested on 10 species such as sapota, banana, jackfruit, tomato, lemon, potato, beans and mango. 

Singh T. et al., (2021), discussed various algorithms such as ANN and image processing tools that are used 

by researchers in plant disease detection. Vashisht et al., (2021), analyzed different machine learning 

approaches that are adopted in the plant disease detection. This paper also explains the functioning and 

comparative measures of many algorithms with other technologies. Singh. A et al., (2021), proposed a method 

for the recognition of potato leaf diseases. In this paper, the classification of diseases is done using SVM and 

grey-level co-occurrence matrix. Kadoli V. et al., (2021), developed a dissimilar disease recognition system 

using machine learning tools by taking the leaf images as the input data. This approach aims at the early 

detection of plant diseases. Classification is done using the two machine learning algorithms, K-means 

clustering and support vector machine.  
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Rahman et al., (2020), developed a rice disease detection system based on the image processing 

techniques such as data segmentation, feature extraction and classification using the convolutional neural 

networks. Kumar R. et al., (2021), introduced a model to locate the fungal blast disease in rice seed using the 

classifiers such as random forest, SVM, decision tree, logistic regression and Naïve Bayes. Here, the results 

from the traditional classifiers are taken and compared using transfer learning. Mohapatra et al., (2021), 

developed a rice disease detection system using the Naïve Bayes algorithm. This system uses both machine 

learning and image processing technologies. In this work, the classification is done using Convolutional neural 

networks. 

Aliyu. M. A et al., (2020), in their work used large diseased plant leaf image datasets to compare 

support vector machine, a machine learning technique with deep learning. Factors such as architecture, the 

amount of training data and computational power are considered to evaluate the two. Sethy P.K et al., (2020), 

displayed a study on the development of the rice plant disease detection using image processing techniques 

by referring various research papers. This work also discusses the limitations, achievements and suggestions 

for future work in this area. Karthik R. et al., (2020), developed a tomato leaves disease detection system 

based on deep residual network. Two different deep architectures are used for the disease recognition and 

classification. Sharma P. et al., (2020), proposed a solution to the fatal flaw of the deep learning models that 

when tested once on the unseen dataset, their performance diminishes. This problem can be rectified using 

segmented images to train the convolutional neural network models. Singh V. et al., (2020), illustrated a study 

on various computer vision approaches and imaging tools utilized in the plant disease detection. This paper 

also discusses the challenges and current trends in this field. Panigrahi et al., (2020) focused on supervised 

machine learning techniques to develop a disease detection system for the diseases affecting maize leaves. 

Decision Tree, Naïve Bayes, KNN, Random Forest and SVM are the classification techniques analyzed and 

compared here. Also it concluded that RF algorithm shows an accuracy of 79.2% when compared with the 

other classification methods. 

Iniyan S. et al., (2020), developed a model to detect and classify the diseases using machine learning 

algorithms such as SVM and artificial neural network. This paper also discusses on the pros and cons of 

methods used. Sreehari R. et al., (2020), illustrated a system in which the work is done on a web portal. 

Traditional wholesale services are discussed in this work. The plant disease identification is done using image 

processing tools and machine learning. Sujatha R. et al., (2021), compared the performance of deep learning 

and machine learning in terms of citrus plant leaf diseases. This paper also discusses the advantages and 

disadvantages of machine learning over deep learning. Ganatra N. et al., (2020), developed a multi class 

disease recognition system. Plant leaf images of various classes are taken and two different datasets are being 

used here. Many classification techniques are taken for comparison and Random Forest gives the highest 

accuracy. Wei et al., (2020), used Random forest algorithm to build a carrot yield mapping system. The 

databases used in this model are satellite spectral data and carrot ground-truth yield sampling. Abdullahi et 

al., (2017), developed a plant image recognition and classification system with an accuracy of 99.58%. Here 

the datasets are collected using remote sensing techniques. Features are extracted and segmented using the 

image processing techniques. Classification techniques such as SVM, CNN, fuzzy logic and neural networks 

are compared and evaluated. Deepalakshmi P. et al., (2021), introduced a plant disease detection model. The 

feature extraction and classification is done using DCNN. The model produced an accuracy of 94.5%. Oo Y.M 

et al., (2018), developed a model to classify diseases such as Powdery Mildew, Bacterial Blight, Cercospora 

leaf spot and Rust. The major algorithms used in this system are Local binary pattern, SVM and KNN. In this 

work, Histogram Equalization is done to enhance the image context. K-means clustering is utilized to segment 

the leaf images. GLCM and LBP features are extracted after applying K-means clustering. Dhingra. G et al., 

(2018), did a comprehensive study on image processing techniques such as segmentation, feature extraction 

of the dataset and classification in the field of plant disease detection. An analysis of previously proposed 

works is also done in this paper. Sambasivam G et al., (2021), developed a model using CNN and Rectifier 

Linear Unit to detect and validate the diseases affecting Cassava with an imbalanced dataset. The system 

provides an accuracy of 93%. Huang. Z. et al., (2020), developed a system to identify and classify grape leaf 

disease by using four modified deep learning models. Based on 3 pre-trained machine models VGG-16, 

AlexNet and MobileNet, transfer learning technique has been used here. Dahiya S. et al., (2020), reviewed the 

recent studies in which machine learning has been applied to detect and classify various plant diseases. They 

had also discussed about CNN and its various parameters, transfer learning and factors that can affect the 

performance level of the deep learning model. Sivasangari et al., (2021), used Standard Area Diagrams 

(SADs) to show the seriousness of the plant disease in terms of percentage using image processing and neural 
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networks. This model is based on TensorFlow and MobileNet architectures. Vashisht et al., (2021), analyzed 

the predictive measures for the better understanding of existing architectures of commonly used artificial neural 

networks in the recognition and classification of plant diseases. In this work, they had proposed a Gaussian 

filter as a predictive measure or value to improve the efficiency of trained model at minimal computational 

costs. 

Ferentinos K.P., (2018), used 90 thousand images as datasets and 58 classes of plant varieties in his 

Plant disease detection and diagnosis system. DCNN is used to build this model. Türkoğlu M. et al., (2019), 

proposed a system which utilizes transfer learning and deep feature extraction methods. The system is built 

using 9 architectures of deep neural networks. The classification is done using KNN, SVM and extreme 

learning machine. Ramcharan et al., (2017), trained a deep convolutional neural network model by applying 

transfer learning to identify the three commonly occurring diseases and 2 types of pest damage. In order to 

avoid the complex feature extraction step, transfer learning from CNN inception V3 is used here. 

Francis J. et al., (2016), developed a pepper plant leaf disease identification system by applying image 

processing tools and MATLAB. The proposed system identifies and informs the user if any variation from the 

characteristic features of the plant parts is observed. Ngugi. L.C. et al., (2021), reviewed the recent 

development achieved in the area of crop pest and disease identification utilizing both image processing and 

machine learning tools. This work is narrowed to those methods designed for pest and disease identification 

using visible light images (RGB). They conducted an experiment to study about ten commonly used CNN 

architectures and concluded that ResNet-101, DenseNet201 and VGG16 are the high accuracy performers 

when compared to the other deep learning models. Shruthi U et al., (2019), through their work concluded that 

Convolutional Neural Networks provides better accuracy than the other techniques and detects large number 

of diseases. This paper gives an insight about the various stages of plant disease detection and their 

comparative studies. Vishnoi V.K et al., (2020), used image processing tools such as segmentation, image 

preprocessing, feature extraction and classification to detect the diseases affecting the agricultural crops. This 

paper also summarizes the difficulties during the feature extraction module. Golhani et al., (2018), studied and 

compared the varieties of artificial neural networks that are applied in the plant disease recognition using hyper 

spectral data. This work gives a detailed review on the different mechanisms, types and many other features 

of the neural networks. Giraddi S. et al., (2020), proposed an automated system to detect the fungal diseases 

affecting the maize leaves. This model uses the image processing techniques for extracting features and 

segmenting. Deep learning algorithms are followed in the disease classification. 

Ashok S. et al., (2020), reviewed about the different levels of plant disease identification system and 

did a comparison between various machine learning classification algorithms. This paper also concludes that 

CNN provides better accuracy than others and detects a large number of diseases. Venkataramanan A. et al., 

(2019), introduced a model that uses multi stage classification in order to provide better accuracy. Here, a leaf 

from the input image set is extracted using a YOLOv3 object detector. Many ResNet18 layers which are trained 

using the transfer learning are used to analyze the extracted leaf. One of the layers detects the disease type 

and the rest classify the leaf type. Singh V. et al., (2015), developed a system to detect the unhealthy region 

of plant leaves. In this work, the image segmentation is done using generic algorithm. Mukhopadhyay S. et al., 

(2021), developed a system that utilizes the image clustering algorithm NSGA-II to detect the diseased area 

in the tea leaves. 

Patidar S. et al., (2020), introduced a rice leaf disease recognition model. Deep residual learning is 

the algorithm used here to detect the 3 common rice plant diseases. Ramya R. et al., (2020), used MATLAB 

and cloud computing for the fruit disease detection and classification. K-means clustering and support vector 

machine are the techniques used for the disease classification. Geetharamani et al., (2019), implemented a 

system that uses 6 data augmentation methods and deep CNN model with thirty nine varieties of plant leaves 

classes and their background images. Data augmentation is used in order to improve the conduction of the 

model. Nandhini et al., (2021), focused on the diseases affecting tomato, corn and apple leaf diseases. The 

implemented CNN architecture consists of 5 layers. Shrestha G. et al., (2020), illustrated a simulation study 

and analysis in terms of the area of infected region and time complexity. Around 15 diseases are identified and 

classified using the image processing. Bedi P et al., (2021), proposed a model using the deep learning 

architecture LeNet -5. Peach plant leaves are considered in this paper. Discussions on many CNN 

architectures such as AlexNet etc. are also done here. Goncharov P. et al., (2018), used deep Siamese 

convolutional neural network, a deep learning tool to detect three main types of diseases that infect the grape 

leaves. Hussein M.A et al., (2019), developed a computer based model to detect the diseases affecting the 

plant leaves.  
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Here the preprocessing is done using the cropping, filtering and histogram equalization techniques. 

The classification process of the diseases is done using SVM. Gunasekaran S. et al., (2021), introduced delta 

tributary network, a novel deep learning technique that can replace the bottleneck DCNN architectures for 

plant disease detection and classification. Nihar V. et al., (2021) proposed a novel neural network ModCNN 

that produces an accuracy of 97.69% in finding the common diseases affecting the plant leaves.  

Ghorai A.K. et al., (2021), illustrated a model to detect the nutritional deficiencies and diseases 

affecting the plant leaves. In this paper, pre-processing is done using color space models. The major filtering 

techniques followed here are Gaussian, Mean, Rank, Laplacian and Bilateral. Selvaraj M.G. et al., (2019), 

introduced a DCNN based detection system to detect the diseases and pests infecting banana plants. A deep 

transfer learning is used here to develop a network that can make accurate predictions. ResNet50, InceptionV2 

and MobileNetV1 are the three architectures used in this system.  

Lin H. et al., (2021), developed a model that can process the leaf disease image using the color 

features compositing and detection method for the lesion segmentation. PCA method is used to remove the 

features and simplify them. Afzaal. H et al., (2021), explained a system to investigate the Early Blight disease 

in potato plant throughout its growing stages. Deep Learning models mainly GoogLeNet, VGGNet and 

EfficientNet are trained using the PyTorch framework. Brenes et al., (2021), proposed a system to detect the 

diseases infecting horticultural crops. Tomato and bell pepper leaves are taken to perform the experiment. In 

order to classify the diseases a custom created model classifier along with a pre trained DenseNet-161 

classifier is implemented. Gargade A. et al., (2021) introduced an automated computer based model to detect 

the nutritional deficiencies and some of the leaf diseases in custard apple plant. The algorithms applied for the 

classification are SVM and K Nearest neighbor. Supervised machine learning is adopted in this work using 

image processing tools. Kartikeyan P. et al., (2021), reviewed some of the emerging trends in the area of plant 

disease identification and classification. This paper discusses the established techniques used for the 

extraction of features and image segmentation. Some classification techniques such as SVM, ANN, and KNN 

are studied and compared based on the accuracy and performance. Patel A. et al., (2021), made a brief report 

on the image processing tools and machine learning algorithms that are used to identify the variety diseases 

affecting the banana plant. The other methods and technologies used in the detection and classification 

processes are also analyzed and discussed. 

Patil A. et al., (2021), developed a system that uses SVM and KNN algorithms for the classification of 

diseases. The feature extraction technique used here is GLCM (5). Comparison with the existing traditional 

methods is also done in this paper so as to prove the high efficiency of the proposed system. Dalal T. et al., 

(2021), illustrated a study of leaf disease recognition and classification using multiple CNN algorithms. A 

comparative study on various training methods and feature extraction techniques are also done in this work. 

Xiao et al., (2021), introduced a CNN based model to identify the diseases affecting strawberry plant leaves. 

The architecture of this model is based on ResNet50. Anagnostis et al., (2021), proposed a system that can 

detect and classify anthracnose infected trees from the walnut orchards. A deep learning methodology is 

followed and achieved an accuracy of 87%. Shah et al., (2021), illustrated a model utilizing image processing 

techniques such as segmentation, feature extraction and disease classification to detect the infections affecting 

the plants. Cotton leaves images are considered for the process. Maheshwari K. et al., (2021), introduced a 

model to analyze the performance of diseases affecting the mango leaves using machine learning techniques. 

This model is based on the LeNet architecture. Here the classification is done using KNN and CNN algorithms. 

Nandhini et al., (2021), developed a model that utilizes CNN approach to classify bacterial spot, Septoria leaf 

spot, late blight, and Tomato mosaic virus, four types of diseases affecting the tomato leaves without any 

manual intervention. The model achieved an accuracy of 99%. Hasan M.Z. et al., (2021), proposed a system 

that is able to detect and classify the diseases affecting the Betel Vine leaves by applying machine learning 

tools. Various computer vision and machine learning approaches are compared here. Yadav S. et al., (2021), 

developed a bacteriosis detection and evaluation system in peach leaves. Here the image processing 

technique, segmentation of the leaves images is done automatically. This model achieved an accuracy of 

98.75% on 240 testing images. 

Islam M.A. et al., (2021) introduced a paddy leaf disease recognition system using deep convolutional 

neural networks. This system detected four different types of diseases affecting the paddy leaves. Four 

architecture models VGG-19, Inception- ResNet –V2, ResNet-101, Xception are analyzed and computed in 

this paper. Inception – ResNet – V2 gives an accuracy of 92.68%, which is the highest. Tiwari et al., (2021) 

illustrated a plant disease detection system that uses deep convolutional neural networks to classify the 

diseases.  
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In this work, six crops of twenty seven categories are considered to check laboratory and on field 

conditions. Pandey C. et al., (2021), developed a system that consists of fully automatic segmentation of plant 

leaves which is followed by spatial domain feature extraction and SVM to predict the diseases. Bhargavi K. et 

al., (2021), reviewed the common CNN architectures that are used for plant disease recognition such as 

AlexNet, ZFnet, VGGNet, ResNet, GoogleNet, and LeNet. They are compared using the design and 

advantages. In terms of accuracy and error rate ResNet and ZFnet gives higher efficiencies.  

Hu G. et al., (2021), proposed a tea leaf blight identification system that uses a deep learning technology 

also called faster region based convolutional neural network. It improves the recognition performance of the 

blurred images. The severity of the TLB is accurately classified using the VGG16 deep learning model.  

 

RESULTS AND DISCUSSIONS 

 This survey provides an overview of the latest works done in the plant disease recognition and 

classification field using machine learning techniques. We have taken 80 research papers that used various 

machine learning techniques for the comparison study. Articles (Bisen D., 2021; Badage, 2018; Singh. V., 

2017; Kadoli V., 2021; Singh V., 2020; Ganatra N., 2020; Abdullahi H.S., 2017; Deepalakshmi P., 2021; Oo, 

Y.M., 2018; Geetharamani, 2019; Nandhini S., 2021; Shrestha G., 2020; Gunasekaran S., 2021) have taken 

many varieties of plant leaves as the input data (Table1). The performances of these models are studied with 

the other papers that are focusing on some particular plants and diseases. Also the accuracy rates of these 

models are very high. Convolutional neural network, Support vector machine, K-means clustering and random 

forest are the common architectures followed in most of the recent works. 

 Among these architectures, VGG16, ResNet50 and LeNet5 of Convolutional Neural Network provide 

high efficiency systems. This is described in article Huang Z., (2020); Ngugi. L.C, (2020); Bedi P., (2021); Lin 

H., (2021); Xiao, (2021); Islam M.A, (2020); Bhargavi, (2021). In most of the papers, we can see that the crop 

leaf images are used as the input dataset. This should be rectified in the future research works by including 

other plant part images also as the datasets. The crops considered for disease detection in these 80 research 

papers are listed in Fig 1. From this graph we can say that only few works have been done in some plants 

(Xiao et al., 2021; Anagnostis et al., 2021).  Equal care and importance should be given to all plants so that 

we can improve the agricultural sector. 

Table 1 

Summary of the review papers in terms of Architecture and Accuracy 

Article       Architecture and Validation Leaf type Accuracy 

[7] Extreme gradient boosting decision tree (XGBOOST) Rice Leaf 86.58% 

[11] CNN 

15 classes of leaves are 

considered. 97% 

[53] TensorFlow, ANN Paddy leaf images  

[8] Canny Edge Detection Wheat, Cotton  

[64] Grey level Co-occurrence, SVM Potato 95.99% 

[35] K-Means Clustering, SVM many varieties 85%-88% 

[38] 

SVM, Logistic Regression, Decision Tree, Naïve Bayes, 

Random Forest. Rice Leaf 90% 

[54] CNN Rice Leaf 90% 

[60] Deep Residual Neural Network Tomato 98% 

[67] CNN many varieties 98.60% 

[49] Naïve Bayes, Decision Tree, KNN, SVM, Random Forest Maize 79.23% 

[19] DCNN many varieties 88.80% 

[1] ANN, SVM, Fuzzy logic, CNN many varieties 99.58% 

[15] CNN many varieties 94.50% 

[47] K-Means Clustering, SVM, Local Binary Pattern many varieties 89% 

[57] CNN, ReLU Cassava 93% 

[55] DCNN Cassava 93% 

[21] DCNN 39 Leaf varieties 96.46% 

[44] CNN Tomato, corn, apple 96%- 98% 

[62] CNN many varieties 88.80% 

[9] LeNet-5 Peach 90% 
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Table 1 

(continuation) 

[26] Deep Siamese CNN Grape 90% 

[27] Delta Tributary Network many varieties 96% 

[39] PCA and Machine Learning Pumpkin 97.30% 

[20] KNN, SVM Custard 99.50% 

[30] VGG16, Faster Region based CNN Tea leaf 95.74% 

 

 
 

Fig. 1 -Agricultural crops considered for the computer based automated plant detection system 

 
 

 

CONCLUSIONS 

 This survey gives an idea about the importance of the plant disease detection and also about the 

adverse effects if it is not done on time. Early recognition of the disease and subsequent treatment is the best 

solution to adopt in such cases. For this, we need accurate automated plant disease detection systems. With 

the help of such technologies the plant disease detection system automatically detects the symptoms that are 

visible on leaves and stem of the plant and helps in nurturing healthy plants of the farmland. Thus increases 

the yield and quality of the agricultural products. In this paper, study on the existing systems have been done 

and compared in terms of the time and accuracy. The architectures that are used to build the models are also 

studied and analyzed based on the performance and accuracy. 

 

ACKNOWLEDGEMENT 

 I would like to thank my Supervisor, Dr.P.J. Arul Leena Rose, for her support and guidance throughout 

this work. 

 

REFERENCES 

[1] Abdullahi, H. S., Sheriff, R., Mahieddine, F. (2017). Convolution neural network in precision agriculture 

for plant image recognition and classification. In 2017 Seventh International Conference on Innovative 

Computing Technology (INTECH, Vol. 10. IEEE. 

[2] Afzaal, H., Farooque, A. A., Schumann, A. W., Hussain, N., McKenzie-Gopsill, A., Esau, T., Acharya, 

B. (2021). Detection of a potato disease (early blight) using artificial intelligence. Remote Sensing, 13(3), 

411. 

[3] Aliyu, M. A., Mokji, M. M. M., Sheikh, U. U. U. (2020). Machine learning for plant disease detection: an 

investigative comparison between support vector machine and deep learning. IAES International 

Journal of Artificial Intelligence, 9(4), 670. 

[4] Anagnostis, A., Tagarakis, A. C., Asiminari, G., Papageorgiou, E., Kateris, D., Moshou, D., Bochtis, D. 

(2021). A deep learning approach for anthracnose infected trees classification in walnut 

orchards. Computers and Electronics in Agriculture, 182, 105998. 

[5] Andhare, S., Wankhade, S. (2020, May). Identification of Plant Diseases Using Machine Learning: A 

Survey. In International Conference on Image Processing and Capsule Networks, pp.411-421. Springer, 

Cham. 

[6] Ashok, S., Kishore, G., Rajesh, V., Suchitra, S., Sophia, S.G, and Pavithra, B., (2020, June), Tomato 

Leaf Disease Detection Using Deep Learning Techniques, in 2020 5th International Conference on 

Communication and Electronics Systems (ICCES), pp.979-983, IEEE.  

0
2
4
6
8

To
m

at
o

A
p

p
le

G
ra

p
e

P
o

ta
to

Te
a 

Le
af

P
ad

d
y 

Le
af

P
e

ac
h

B
e

te
l V

in
e

M
an

go

C
o

tt
o

n

W
al

n
u

t

St
ra

w
b

er
ry

B
an

an
a

B
e

ll 
P

ep
p

er

M
ai

ze

ci
tr

u
s

C
as

sa
va

N
o

 o
f 

P
ap

e
rs

 

Crops



Vol. 65, No. 3 / 2021 INMATEH – 

 

 369  

[7] Azim, M. A., Islam, M. K., Rahman, M. M., & Jahan, F. (2021). An effective feature extraction method 

for rice leaf disease classification. Telkomnika, 19(2), 463-470. 

[8] Badage, A. (2018). Crop disease detection using machine learning: Indian agriculture. Int. Res. J. Eng. 

Technol. (IRJET), 5(9), 866-869. 

[9] Bedi, P., Gole, P., Agarwal, S.K. (2021). 18 Using deep learning for image-based plant disease 

detection. In Internet of Things and Machine Learning in Agriculture, pp.369-402, De Gruyter. 

[10] Bhargavi, K., & Babu, B. S. (2021). Application of Convoluted Neural Network and Its Architectures for 

Fungal Plant Disease Detection. In Artificial Intelligence and IoT-Based Technologies for Sustainable 

Farming and Smart Agriculture, pp. 314-324, IGI Global. 

[11] Bisen, D. (2021). Deep convolutional neural network based plant species recognition through features 

of leaf. Multimedia Tools and Applications, 80(4), 6443-6456.  

[12] Brenes, J. A., Eger, M., & Marín-Raventós, G. (2021). Early Detection of Diseases in Precision 

Agriculture Processes Supported by Technology. Sustainable Intelligent Systems, 11. 

[13] Dahiya, S., Gulati, T. (2020). An Application of Machine Learning in Plant Leaves Disease Detection 

and Classification. Journal of Computational and Theoretical Nanoscience, 17(6), 2645-2652. 

[14] Dalal, T., Singh, M. (2021). Review Paper on Leaf Diseases Detection and Classification Using Various 

CNN Techniques. In Mobile Radio Communications and 5G Networks, pp.153-162. Springer, 

Singapore. 

[15] Deepalakshmi, P., Lavanya, K., Srinivasu, P. N. (2021). Plant Leaf Disease Detection Using CNN 

Algorithm. International Journal of Information System Modeling and Design (IJISMD), 12(1), 1-21. 

[16] Dhingra, G., Kumar, V., Joshi, H.D. (2018). Study of digital image processing techniques for leaf disease 

detection and classification. Multimedia Tools and Applications, 77(15), 19951-20000. 

[17] Ferentinos, K. P. (2018). Deep learning models for plant disease detection and diagnosis. Computers 

and Electronics in Agriculture, 145, 311-318. 

[18] Francis, J., & Anoop, B. K. (2016, March). Identification of leaf diseases in pepper plants using soft 

computing techniques. In 2016 conference on emerging devices and smart systems (ICEDSS), pp.168-

173. IEEE. 

[19] Ganatra, N., Patel, A. (2020). A multiclass plant leaf disease detection using image processing and 

machine learning techniques. Int. J. Emerg. Technol, 11(2), 388421. 

[20] Gargade, A., Khandekar, S. (2021). Custard Apple Leaf Parameter Analysis, Leaf Diseases, and 

Nutritional Deficiencies Detection Using Machine Learning. In Advances in Signal and Data Processing, 

pp. 57-74. Springer, Singapore. 

[21] Geetharamani, G., Pandian, A. (2019). Identification of plant leaf diseases using a nine-layer deep 

convolutional neural network. Computers & Electrical Engineering, 76, 323-338. 

[22] Ghorai, A.K., Mukhopadhyay, S., Kundu, S., Mandal, S. N., Barman, A.R., De Roy, M., Dutta, S. (2021), 

Image Processing Based Detection of Diseases and Nutrient Deficiencies in Plants. Research Gate 

[23] Giraddi, S., Desai, S., Deshpande, A. (2020). Deep Learning for Agricultural Plant Disease Detection. 

In ICDSMLA 2019, pp.864-871. Springer, Singapore. 

[24] Goel, R. K., Yadav, C. S., Vishnoi, S., Rastogi, R. (2021). Smart agriculture–Urgent need of the day in 

developing countries. Sustainable Computing: Informatics and Systems, 30, 100512. 

[25] Golhani, K., Balasundram, S. K., Vadamalai, G., Pradhan, B. (2018). A review of neural networks in 

plant disease detection using hyperspectral data. Information Processing in Agriculture, 5(3), 354-371. 

[26] Goncharov, P., Ososkov, G., Nechaevskiy, A., Uzhinskiy, A., Nestsiarenia, I. (2018). Disease detection 

on the plant leaves by deep learning. In International Conference on Neuroinformatics, pp.151-159. 

Springer, Cham. 

[27] Gunasekaran, S., Gunavathi, K. (2021). Delta tributary network—An efficient alternate approach for 

bottleneck layers in CNN for plant disease classification. IET Image Processing. 

[28] Hassan, S.M., Maji, A.K. (2021). Identification of Plant Species Using Deep Learning. In Proceedings of 

International Conference on Frontiers in Computing and Systems, pp.115-125. Springer, Singapore. 

[29] Hasan, M.Z., Zeba, N., Malek, M.A., Reya, S.S. (2021). A Leaf Disease Classification Model in Betel 

Vine Using Machine Learning Techniques. In 2021 2nd International Conference on Robotics, Electrical 

and Signal Processing Techniques (ICREST), pp.362-366. IEEE. 

[30] Hu, G., Wang, H., Zhang, Y., Wan, M. (2021). Detection and severity analysis of tea leaf blight based 

on deep learning. Computers & Electrical Engineering, 90, 107023. 



Vol. 65, No. 3 / 2021 INMATEH – 

 

 370  

[31] Huang, Z., Qin, A., Lu, J., Menon, A., Gao, J. (2020, November). Grape Leaf Disease Detection and 

Classification Using Machine Learning. In 2020 International Conferences on Internet of Things 

(iThings) and IEEE Green Computing and Communications (GreenCom) and IEEE Cyber, Physical and 

Social Computing (CPSCom) and IEEE Smart Data (SmartData) and IEEE Congress on Cybermatics 

(Cybermatics), pp.870-877. IEEE. 

[32] Hussein, M.A., Abbas, A.H. (2019). Plant Leaf Disease Detection Using Support Vector Machine. Al-

Mustansiriyah Journal of Science, 30(1), 105-110. 

[33] Iniyan, S., Jebakumar, R., Mangalraj, P., Mohit, M., Nanda, A. (2020). Plant Disease Identification and 

Detection Using Support Vector Machines and Artificial Neural Networks. In Artificial Intelligence and 

Evolutionary Computations in Engineering Systems, pp.15-27. Springer, Singapore. 

[34] Islam, M., Shuvo, M., Rahman, N., Shamsojjaman, M., Hasan, S., Hossain, M., Khatun, T. (2021). An 

Automated Convolutional Neural Network Based Approach for Paddy Leaf Disease Detection. 

DOI:10.14569/IJACSA.2021.0120134 

[35] Kadoli, V., Gull, K. C., Gull, S. C. (2021). Dissimilar Disease Detection Using Machine Learning 

Techniques for Variety of Leaves. In Sustainable Communication Networks and Application, pp.57-71. 

Springer, Singapore. 

[36] Karthik, R., Hariharan, M., Anand, S., Mathikshara, P., Johnson, A., Menaka, R. (2020). Attention 

embedded residual CNN for disease detection in tomato leaves. Applied Soft Computing, 86, 105933. 

[37] Kartikeyan, P., Shrivastava, G. (2021). Review on emerging trends in detection of plant diseases using 

image processing with machine learning. International Journal of Computer Applications, 975, 8887. 

[38] Kumar, R., Baloch, G., Pankaj, A. B. B., Bhatti, J. Fungal Blast Disease Detection in Rice Seed using 

Machine Learning. 

[39] Lin, H., Sheng, H., Sun, G., Li, Y., Xiao, M., Wang, X. (2021). Identification of pumpkin powdery mildew 

based on image processing PCA and machine learning. Multimedia Tools and Applications, 80(14), 

21085-21099. 

[40] Maheshwari, K., Choure, P.K., Birchha, V. Performance Analysis of Mango Leaf Disease using Machine 

Learning Technique. International Journal for Research in Applied Science & Engineering Technology. 

Volume 9, Issue I, 856-862. 

[41] Mohapatra, D., Tripathy, J., & Patra, T. K. (2021). Rice Disease Detection and Monitoring Using CNN 

and Naive Bayes Classification. In Soft Computing Techniques and Applications, pp.11-29. Springer, 

Singapore. 

[42] Mukhopadhyay, S., Paul, M., Pal, R., De, D. (2021). Tea leaf disease detection using multi-objective 

image segmentation. Multimedia Tools and Applications, 80(1), 753-771. 

[43] Nandhini, S., Ashokkumar, K. (2021). Improved crossover based monarch butterfly optimization for 

tomato leaf disease classification using convolutional neural network. Multimedia Tools and 

Applications, 80(12), 18583-18610. 

[44] Nandhini, S., Suganya, R., Nandhana, K., Varsha, S., Deivalakshmi, S., Thangavel, S.K. (2021). 

Automatic Detection of Leaf Disease Using CNN Algorithm. In Machine Learning for Predictive Analysis, 

pp. 237-244. Springer, Singapore. 

[45] Ngugi, L. C., Abelwahab, M., & Abo-Zahhad, M. (2021). Recent advances in image processing 

techniques for automated leaf pest and disease recognition–A review. Information processing in 

agriculture, 8(1), 27-51. 

[46] Nihar, F., Khanom, N. N., Hassan, S. S., Das, A. K. (2021). Plant Disease Detection through the 

Implementation of Diversified and Modified Neural Network Algorithms. Journal of Engineering 

Advancements, 2(01), 48-57. doi:10.38032/jea.2021.01.007 

[47] Oo, Y. M., Htun, N.C. (2018). Plant leaf disease detection and classification using image 

processing. International Journal of Research and Engineering, 5(9), 516-523. 

[48] Pandey, C., Baghel, N., Dutta, M. K., Srivastava, A., Choudhary, N. (2021). Machine learning approach 

for automatic diagnosis of Chlorosis in Vigna mungo leaves. Multimedia Tools and Applications, 80(9), 

13407-13427. 

[49] Panigrahi, K.P., Das, H., Sahoo, A.K., Moharana, S.C. (2020). Maize leaf disease detection and 

classification using machine learning algorithms. In Progress in Computing, Analytics and Networking, 

pp.659-669. Springer, Singapore. 

[50] Patel, A., Agravat, S. (2021). Banana Leaves Diseases and Techniques: A Survey. In Data Science and 

Intelligent Applications, pp.209-215. Springer, Singapore. 



Vol. 65, No. 3 / 2021 INMATEH – 

 

 371  

[51] Patil, A., Lad, K. (2021). Chili Plant Leaf Disease Detection Using SVM and KNN Classification. In Rising 

Threats in Expert Applications and Solutions, pp.223-231. Springer, Singapore. 

[52] Patidar, S., Pandey, A., Shirish, B.A., and Sriram, A., (2020), Rice plant disease detection and 

classification using deep residual learning, In International Conference on Machine Learning, Image 

Processing, Network Security and Data Sciences, pp.278-293. Springer, Singapore. 

[53] Poonguzhali, R., Vijayabhanu, A. (2019) Crop Condition Assessment using Machine Learning., 

International Journal of Recent Technology and Engineering (IJRTE). Volume 7, Issue-6S2. 

[54] Rahman, M.A., Shoumik, M.S.N., Rahman, M.M., Hena, M.H. (2021). Rice Disease Detection Based on 

Image Processing Technique. In Smart Trends in Computing and Communications: Proceedings of 

SmartCom 2020, pp.135-145. Springer, Singapore. 

[55] Ramcharan, A., Baranowski, K., McCloskey, P., Ahmed, B., Legg, J., Hughes, D.P. (2017). Deep 

learning for image-based cassava disease detection. Frontiers in plant science, 8, 1852. 

[56] Ramya, R., Kumar, P., Sivanandam, K., Babykala, M. (2020). Detection and Classification of Fruit 

Diseases Using Image Processing & Cloud Computing. In 2020 International Conference on Computer 

Communication and Informatics (ICCCI), pp.1-6. IEEE. 

[57] Sambasivam, G., Opiyo, G.D. (2021). A predictive machine learning application in agriculture: Cassava 

disease detection and classification with imbalanced dataset using convolutional neural 

networks. Egyptian Informatics Journal, 22(1), 27-34. 

[58] Selvaraj, M.G., Vergara, A., Ruiz, H., Safari, N., Elayabalan, S., Ocimati, W., Blomme, G. (2019). AI-

powered banana diseases and pest detection. Plant Methods, 15(1), 1-11. 

[59] Sethy, P.K., Barpanda, N.K., Rath, A.K., Behera, S.K. (2020). Image Processing Techniques for 

Diagnosing Rice Plant Disease: A Survey. Procedia Computer Science, 167, 516-530. 

[60] Sharma, P., Berwal, Y.P.S., Ghai, W. (2020). Performance analysis of deep learning CNN models for 

disease detection in plants using image segmentation. Information Processing in Agriculture, 7(4), 566-

574. 

[61] Shah, Z., Vania, R., Vegad, S. (2021). Disease Prediction in Plants: An Application of Machine Learning 

in Agriculture Sector. In Data Science and Intelligent Applications, pp.105-111. Springer, Singapore. 

[62] Shrestha, G., Das, M., Dey, N. (2020). Plant Disease Detection Using CNN. In 2020 IEEE Applied Signal 

Processing Conference (ASPCON), pp.109-113. IEEE. 

[63] Shruthi, U., Nagaveni, V., Raghavendra, B.K. (2019). A review on machine learning classification 

techniques for plant disease detection. In 2019 5th International Conference on Advanced Computing 

& Communication Systems (ICACCS), pp.281-284. IEEE. 

[64] Singh, A., Kaur, H. (2021). Potato Plant Leaves Disease Detection and Classification using Machine 

Learning Methodologies. In IOP Conference Series: Materials Science and Engineering, Vol.1022, 

No.1, p.012121). IOP Publishing. 

[65] Singh, V., Misra, A.K. (2017). Detection of plant leaf diseases using image segmentation and soft 

computing techniques. Information processing in Agriculture, 4(1), 41-49. 

[66] Singh, V., Misra, A.K. (2015). Detection of unhealthy region of plant leaves using image processing and 

genetic algorithm. In 2015 International Conference on Advances in Computer Engineering and 

Applications, pp.1028-1032. IEEE. 

[67] Singh, V., Sharma, N., Singh, S. (2020). A review of imaging techniques for plant disease 

detection. Artificial Intelligence in Agriculture. 

[68] Singh, T., Kumar, K., Bedi, S.S. (2021). A Review on Artificial Intelligence Techniques for Disease 

Recognition in Plants. In IOP Conference Series: Materials Science and Engineering, Vol.1022, No.1, 

p. 012032. IOP Publishing. 

[69] Sivasangari, A., Kishore, M.S., Poornesh, M., Gomathi, R.M., Deepa, D. (2020). Plant Disease Detection 

and Classification Using Image Processing and Neural Networks. Journal of Computational and 

Theoretical Nanoscience, 17(11), 4920-4924. 

[70] Sreehari. R., and Mahalakshmi. B., (2020), Plant disease detection using machine 

learning. International Educational Applied Research Journal, 4(4), pp.17-21. 

[71] Sujatha, R., Chatterjee, J.M., Jhanjhi, N.Z., Brohi, S.N. (2021). Performance of deep learning vs 

machine learning in plant leaf disease detection. Microprocessors and Microsystems, 80, 103615. 

[72] Türkoğlu, M., Hanbay, D. (2019). Plant disease and pest detection using deep learning-based 

features. Turkish Journal of Electrical Engineering & Computer Sciences, 27(3), 1636-1651. 



Vol. 65, No. 3 / 2021 INMATEH – 

 

 372  

[73] Tiwari, V., Joshi, R.C., Dutta, M.K. (2021). Dense convolutional neural networks based multiclass plant 

disease detection and classification using leaf images. Ecological Informatics, 63, 101289. 

[74] Vashisht, S., Kumar, P., Trivedi, M.C. (2021). Design of a Predictive Measure to Enhance Neural 

Network Architecture for Plant Disease Detection. In Proceedings of International Conference on Big 

Data, Machine Learning and their Applications, pp.137-150. Springer, Singapore. 

[75] Vashisht, S., Kumar, P., Trivedi, M.C. (2021). Machine Learning Approaches for Accurate Image 

Recognition and Detection for Plant Disease. In Smart Innovations in Communication and 

Computational Sciences, pp.157-165. Springer, Singapore. 

[76] Venkataramanan. A., Honakeri D.K.P. and Agarwal. P., (2019) Plant disease detection and classification 

using deep neural networks, International Journal on Computer Science and Engineering 

(IJCSE), 11(08), pp.40-46. 

[77] Vishnoi. V.K., Kumar. K., Kumar. B., (2020). Plant disease detection using computational intelligence 

and image processing, Journal of Plant Diseases and Protection, pp.1-35. 

[78] Wei, M.C.F., Maldaner, L.F., Ottoni, P.M.N., Molin, J.P. (2020). Carrot Yield Mapping: A Precision 

Agriculture Approach Based on Machine Learning. AI, 1(2), 229-241. 

[79] Xiao, J.R., Chung, P.C., Wu, H.Y., Phan, Q.H., Yeh, J.L.A., Hou, M.T.K. (2021). Detection of Strawberry 

Diseases Using a Convolutional Neural Network. Plants, 10(1), 31. 

[80] Yadav, S., Sengar, N., Singh, A., Singh, A., Dutta, M.K. (2021). Identification of disease using deep 

learning and evaluation of bacteriosis in peach leaf. Ecological Informatics, 61, 101247. 

 

 
 


