
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     Volume 10, Special Issue 2, December 2021 
 
 
 
 
 

Impact Factor: 7.569 



International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

                                      || e-ISSN: 2319-8753, p-ISSN: 2320-6710| www.ijirset.com | Impact Factor: 7.569|   || Volume 10, Special Issue 2, December 2021 ||  

                               4th International Conference on Emerging Trends in Science, Technology and Mathematics [ICETSTM ‘2021] 

15th & 16th September 2021 

 Organized by 

  Department of Computer Science, Parvathy's Arts and Science College, Dindigul, Tamilnadu, India  

IJIRSET © 2021                                                      |     An ISO 9001:2008 Certified Journal   |                                                   168 
 

 

Rice Leaf Disease Detection Using Image 
Processing based on GLCM Feature 

Extraction and Hybrid Classifier 
 

G.Archana1, Mr.S.Prabhu2 

PG Student, Parvathy’s Arts and Science College, Dindigul, TamilNadu, India 

 Assistant Professor, Parvathy’s Arts and Science College, Dindigul, TamilNadu, India
 

 

ABSTRACT: An automatic evaluate method for the determination of the quality of rice leaf. The quality of rice 

leaf samples is to be determined with the help of colors and geometric features. A model of quality grade testing and 

the identification is built which is based on appearance features such as area, major axis length, minor axis length, 

aspect ratio, the morphological and colors with technology of computer image processing and Hybrid Classifier. The 

color and morphological features are presented to the hybrid learning network for training purposes. The trained 

network is then used to identify the unknown grain types and its quality. This proposed method gives good results in 

evaluation of rice leaf quality and also classifying types of defects like Rice bacterial blight, Rice blast, and Rice brown 

spot. The system which found reasons for defects in rice leaf such as Soil PH, Temperature, Sunshine, Soil moisture, 

Soil conductivity and Leaf wetness. 
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I. INTRODUCTION 

The request for quality of food products, we are consuming food day by day, it is increasing gradually. As the literacy 

rate is increasing in India so it is the need for quality of food products is increasing. India is the second largest producer 

of rice leaf, now first being China. As the production of rice leaf is increasing so is the demand for its quality. This 

demand for quality of food leaf is increasing because some of the traders cheat the shopkeepers by selling poor quality 

food leaf which contains the particles like stones, sand, leaf, broken and damaged seeds etc. Therefore it will be a 

problem for both consumers and sellers.  

Now a day we are using the chemical methods for the identification of rice leaf seed varieties and quality. These can be 

avoided by using a machine vision or the image processing system. This method is a non destructive, very fast and 

cheap compared to the chemical methods and also an attempt to overcome the inconvenience of manual process. An 

image processing technique is applied to extract various features of rice leaf and classifies the leaf based on 

morphological features. The images have been properly enhanced to reduce noises and blurring in image. Finally the 

image segmented by applying proper segmentation methods so that edges may be detected effectively and thus rectifies 

of the image has been done. 

II. DISEASE SYMPTOMS 

 Rice Bacterial Blight(RBB) 

Rice Bacterial Blight causes a serious blight of rice, other grasses and sedges. The growth stage contains angular 

lesions, which begin as small yellow to brown spots on the leaves. The center of the spots will turn a dark reddish 

brown and dry out. Shown in Fig.1 (a) 
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 Rice Blast (RB) 
 

It is appear as a white to gray-green lesion or dots, with pitch-dark green borders. The injury leaves are spindles-shaped 

and whitish to gray center with red to brownish or necrotic borders. It reduces leaf area for grain fill and grain yield. 

Shown in Fig.1 (b) 

 Rice Brown Spot (RBS) 

The Rice Brown Spot is a fungal disease.It is infected seedlings have circular, small, yellowish brown or brownish 

lesions that may girdle the coleoptiles and caused by the toxin produced by the fungi. Brown Spot causes both quantity 

and quality losses. Shown in Fig.1 (c) 

 
 

(a) 

 

 

 

 

(b) 
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(c) 

 

Fig.1 Rice leaf disease signs (a) RBB, 
(b) RB and (c) RBS 

 

III. PROPOSED METHODOLOGY 

 

These proposed works are more focus on Detection of defects on the Rice leaf using Matlab. Firstly capture the image 

from digital camera (mobile camera). Most probably the camera with some limitations and criterias will be considered. 

The captured images will be considered for further feature extraction, using one of the above algorithms. There are 

many features of images that are to be extracted, but we in our proposed method are going to consider some of them.  

The main focus of this proposed work is to help the farmers, suffering from loss due to incomplete knowledge of many 

diseases. The below system architecture shows the actual work flow of the concept that we are working on. 
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 Rice leaf Input Image 

 

In this work, we have taken some images of plant in real time. We took some other pictures in internet to make up for 

this situation that has various sizes compared to collected pictures. It collects a total of 125 pictures of diseased rice 

leaves. 

 

 Pre-processing 

 

In this work, Pre-processing is used to enhance of the image data. To remove noise, sharpening, brightness and 

darkness of an image. 

 

 Segmentation 

 

 It is the process of partitioned an image into various subgroups and it work becomes more purposeful and easily while 

processing the image. 

 

 Feature Extraction 

 

After the rice leaves being identified with illness, the rice leaf color changes and various sizes spots are produced on the 

leaves. It is used to detect the spots, colors and shapes geometry of the unhealthy leaves is selected to define the 

diseases. 

 

 Classification of diseases 

 

Two classifiers such as Multi-class Support Vector Machine and Minimum Distance Classifier are used to classify the 

disease. The aim of our project work is to classify and detect the image of rice leaf disease and identify the reason for 

occurring diseases of rice leaf. Disease can be identifying based on the changes in soil PH, soil moisture, soil 

conductivity, leaf wetness, temperature, sunshine. Owing to easy usage and taking some small amount of output time. 

 

IV. THE EXPERIMENTAL RESULTS 
 

Fig.2 Original Image (Disease) 
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Fig.3 Segmented Image 

 

 
 

Fig.4 Histogram 

 

 
 

Fig.5 Result 

 

 
 

Fig.6 Affected Range Values 

 

 
(a) 
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(b) 

 

Fig.7 Original Image (Good Leaf) 

 

 
 

Fig.8 Histogram 

 

 
 

Fig.9 Result 

 

 
 

 

V. RESULT 
 
An automatic evaluate method for the determination of the quality of rice leaf. Using a novel dataset of 120 rice leaf 

disease images and 5 rice good leaf images, the hybrid classifier for trained to indentify three common rice leaf 
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diseases and The system which found reasons for defects in rice leaf such as Soil PH, Temperature, Sunshine, Soil 

moisture, Soil conductivity and Leaf wetness. The proposed model achieves the highest accuracy of 98.09%. 

 

VI. CONCLUSION AND FUTURE SCOPE 
 

Quality of a grain is an important requirement for today’s market, to protect consumers from substandard products. 

There are so many inferior quality leaves arriving to the market day by day. Today in rice leaf trade, rice leaf of low 

quality is sold without being noticed. However, there is no convenient method to identify this inferior quality leafs in 

the market. Therefore, this has become a serious issue for both the consumers and the governments. The proposed 

system identifies the quality of leaf which is based on appearance features such as the shape and color, with technology 

of image processing and neural network consumption. An efficient method is proposed for classification of food leaf 

which requires limited features and thus overcoming the disadvantages like tediousness and time. A lot of research 

work can be further explored for significant feature subset selection and optimization of classifiers for further 

enhancing the performance of rice leaf disease detection. In Future, we can also consider various features of the leaves 

and can extend our work. Other rice illnesses are discussed in this project except of three mentioned diseases. Some 

other rice diseases may be covered by future work. With few changes, this work should be extended to classify the 

disease affected leaves using the same methods that can be applied to fruits, vegetables, commercial crops etc. 

 

REFERENCES 

 

[1] T. Islam, M. Sah, S. Baral, and R. RoyChoudhury, “A faster technique on rice disease detection using image 

processing of affected area in agro-field,” in 2018 Second International Conference on Inventive Communication and 

Computational Technologies (ICICCT), pp. 62–66, IEEE, 2018. 

[2] T. Akter, M. T. Parvin, F. A. Mila, and A. Nahar, “Factors determining the profitability of rice farming in 

bangladesh,” Journal of the Bangladesh Agricultural University, vol. 17, no. 1, pp. 86–91, 2019.  

[3] H. B. Prajapati, J. P. Shah, and V. K. Dabhi, “Detection and classification of rice plant diseases,” Intelligent 

DecisionTechnologies, vol. 11, no. 3, pp. 357–373, 2017. 

[4] S. Miah, A. Shahjahan, M. Hossain, and N. Sharma, “A survey of rice diseases in bangladesh,” International 

Journal of Pest Management, vol. 31, no. 3, pp. 208–213, 1985.  

[5] S. Sladojevic, M. Arsenovic, A. Anderla, D. Culibrk, and D. Stefanovic, “Deep neural networks based recognition 

of plant diseases by leaf image classification,” Computational intelligence and neuroscience, vol. 2016, 2016. 

[6] Manoj Mukherjee, Titan Pal, Debabrata Samanta, "Damaged Paddy Leaf Detection using Image Processing", 

Journal of Global Research in Computer Science, Volume 3, No. 10, October 2012. [7] M.N. Abu Bakar, A.H. 

Abdullah, N. Abdul Rahim, H. Yazid, S.N. Misman, M.J. Masnan, "Rice Leaf Blast Disease Detection Using 

MultiLevel Colour Image Thresholding", Journal of Telecommunication, Electronic and Computer Engineering, 

Volume 10, No. 1-15.  

[8] Sowmya G.M, Chandan V, Sampath Kini, "Disease Detection in Pomegranate Leaf, using Image Processing 

Technique", International Journal of Science, Engineering and Technology Research (IJSETR), Volume 6, Issue 3, 

March 2017.  

[9] Pranjali B. Padol, Prof. Anjali A. Yadav, "SVM Classifier Based Grape Leaf Disease Detection", 2016 Conference 

on Advances in Signal Processing (CASP), Cummins College of Engineering for Women, Pune, June 9-11, 2016.  

[10] Saradhambal G, Dhivya R, Latha S, R. Rajesh, "Plant Disease Detection and Its Solution Using Image 

Classification", International Journal of Pure and Applied Mathematics, Volume 119, No. 14, 2018. 

[11] Padol, P. B., & Yadav, A. A. (2016, June). “SVM classifier based grape leaf disease detection”. In Advances in 

Signal Processing (CASP), Conference on (pp. 175-179). IEEE. 

[12] Zhang, S. W., Shang, Y. J., & Wang, L. (2015). “Plant disease recognition based on plant leaf image”. Journal of 

Animal & Plant Sciences, 25(3), 42-45. 

[13] Arivazhagan, S., Shebiah, R. N., Ananthi, S., & Varthini, S. V. (2013). “Detection of unhealthy region of plant 

leaves and classification of plant leaf diseases using texture features”. Agricultural Engineering International: CIGR 

Journal, 15(1), 211-217. 

[14] Pinto, L. S., Ray, A., Reddy, M. U., Perumal, P., & Aishwarya, P. (2016, May). “Crop disease classification using 

texture analysis”. In Recent Trends in Electronics, Information & Communication Technology (RTEICT), IEEE 

International Conference on  (pp. 825-828). IEEE 

[15] . Kulkarni, A. H., & Patil, A. (2012). “Applying image processing technique to detect plant diseases”. International 

Journal of Modern Engineering Research, 2(5), 3661-3664. 

http://www.ijirset.com/


International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

                                      || e-ISSN: 2319-8753, p-ISSN: 2320-6710| www.ijirset.com | Impact Factor: 7.569|   || Volume 10, Special Issue 2, December 2021 ||  

                               4th International Conference on Emerging Trends in Science, Technology and Mathematics [ICETSTM ‘2021] 

15th & 16th September 2021 

 Organized by 

  Department of Computer Science, Parvathy's Arts and Science College, Dindigul, Tamilnadu, India  

IJIRSET © 2021                                                      |     An ISO 9001:2008 Certified Journal   |                                                   175 
 

 

[16] Bashir, S., & Sharma, N. (2012). “Remote area plant disease detection using image processing”. IOSR Journal of 

Electronics and Communication Engineering, 1(6), 31-34.  

[17] Sannakki, S. S., Rajpurohit, V. S., Nargund, V. B., & Kulkarni, P. (2013, July). “Diagnosis and classification of 

grape leaf diseases using neural networks”. In Computing, Communications and Networking Technologies (ICCCNT), 

2013 Fourth International Conference on (pp. 1-5). IEEE. 

[18] . Gebejes, A., & Huertas, R. (2013, March). “Texture characterization based on grey-level co-occurrence matrix”. 

In Proceedings in Conference of Informatics and Management Sciences (No. 1). 

[19] Muthukannan, K., Latha, P., Selvi, R. P., & Nisha, P. (2015). “Classification of diseased plant leaves using neural 

Network algorithms”. 

[20] 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.  

[21] Barbedo, J. G. A. (2013). “Digital image processing techniques for detecting, quantifying and classifying plant 

diseases”. SpringerPlus, 2(1), 660. 

[22] Singh, V., & Misra, A. K. (2015, March). Detection of unhealthy region of plant leaves using Image Processing 

and Genetic Algorithm. In Computer Engineering and Applications (ICACEA), 2015 International Conference on 

Advances in (pp. 1028-1032) . IEEE.  

[23] Khan, A., Yadav, M. S., & Ahmad, S. (2017). Image Processing Based Disease Detection for Sugarcane Leaves. 

[24]. Sethy, P., Negi, B., & Bhoi, N. (2017). Detection of Healthy & Defected Diseased Leaf of Rice Crop Using K-

Means Clustering Technique. International Journal of Computer Applications, 157(1), 0975-8887. 

 

 

 

http://www.ijirset.com/



