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Abstract 

Brinjal is the most popular tropical vegetable in agriculture. It is an essential process 

We would like to encourage for separating various types of brinjals. Since it is grown in 

large quantities which varies in size, form and color. In countries such as U.S.A, Asian 

and many African countries this is the major vegetable crop. Estimation of brinjal 

cultivation is projected to be 32 million tons worldwide. Farmer’s most popular approach 

for identifying the form of brinjal is to examine the plant or vegetable with their previous 

experience with plant development. To classify and recognize the brinjal types, the GLCM 

feature extraction technique is used with MSVM classifier. The most important factor in 

the production of automated brinjal sorting machines is to minimize the human labor and 

save time. This algorithm aids in improving the classification accuracy and performance. 

It is necessary to utilize the most advanced image processing technique to classify the 

brinjals. 

 

Keywords: Brinjal Classification, Feature extraction, Gray-level-co-occurrence 

matrices (GLCM), Multi class Support vector machine (MLSVM) 

 

1. Introduction 

Brinjal (Solanum melongena), is a member of the Solanaceae family, which is the most 

common, widespread, and important vegetable crop, known for the form, size, and colour 

of its fruits. The crop's high productivity, wide adaptability, and ease of availability make 

it a poor man's crop. It's a good source of calcium, phosphorus, iron, and vitamins, 

particularly those in the B group. The presence of more poly-unsaturated fatty acids in the 

pulp and seeds of eggplant makes it a cholesterol-lowering food. It's a warm-season crop 

that needs a long growing season with plenty of sunlight and a comfortable day 

temperature. It can be grown in a variety of soils, but well-drained fertile silt or clay loam 

soils with plenty of organic matter are preferable. It is a flexible yield that can be grown 

consistently and is adapted to different agro-climatic regions. In India, a variety of 

cultivars are grown, with customer preference based on fruit colour, size, and shape. 

Eggplant can be divisive. The spongy texture and small, bitter seeds of the notorious 

nightshade are both adored and despised. Brinjal export from India entails a number of 

measures, including paperwork, health and safety precautions, and so on. There are 

several varieties of Brinjals around the world. Here are some major varieties of Brinjals 

used in India. The Pusa Ankur brinjals are oval round in shape and small sized. The fruits 

are shiny and appealing, weighing between 60 and 80 grammes each. This brinjal variety 

bears fruit early in the season. Around 45 days after transplanting, it is ready for the first 

picking. Even if picked later, the colour and tenderness of these fruits does not deteriorate. 

Brinjal of the Manjri Gota variety has a dwarf and spreading growth habit. 
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2. Literature Survey 

The classification of citrus fruits using image processing – GLCM parameters[3] is 

based on Gray level co-occurrence matrix classification of selected citrus fruits such as 

orange, sweet lime, and lemon. The method used a single view fruit picture, which means 

that only one side of the fruit was captured. The ISH colour model is used, and the hue 

colour is used to generate decision guidelines. The paper Gender identification of 

imperfect flowers using image classification[9] defined two methods for classifying 

images of imperfect flowers into gender categories based on their RGB values. To 

classify photographs of imperfect flowers into gender categories, two approaches were 

used. The current paper examines the evolution of conventional fruit sorting and grading 

techniques, with a special emphasis on citrus fruits, and the subsequent machine vision-

based method with improved fruit handling and improved techniques for inspecting the 

fruits for various quality parameters such as scale, shape, colour, defect, and so on. 

Pure-CNN: A system for fruit image classification[2] suggested a Pure 

Convolutional Neural Network with a small number of parameters that could better 

identify multiple fruits. The proposed fruit recognition method is based on a PCNN 

system with a GAP layer. PCNN is made up of two partly related layers, stride 2 and 

GAP layer. The fruit fly function automatic extraction classification system was 

created using a convolutional neural network algorithm[13]. It offers efficient 

classification and eliminates the classification issues caused by the conventional 

classification method's manual design features. The proposed model will 

automatically extract fruit fly pest features for successful classification and solve 

the classification problem. 

A genetic algorithm for identifying nitrogen and potassium deficient tomatoes 

using colour leaf images[6]. This paper proposes a computer vision-based diagnosis 

method for tomato plant disease in nutrient deficiency. It also offers theory and 

technology support for future online nutrient supply supervision and long-distance 

nutrient deficiency diagnosis. Nutrient deficiency disease in tomatoes is common, 

and a new efficient method for diagnosis is urgently needed. Some tools, such as the 

percentage strength histogram, percent differential histogram, Fourier transform, 

and wavelet packet, are used to remove colour and texture features from leaves. 

 

3. Proposed System 

In order to get the region of interest in the brinjal photographs, manual cropping 

is performed. After manual cropping, the images are resized. Shade is a term used to 

describe the uneven lighting seen in certain photographs taken with cameras. Some 

regions are lighter and others are darker than the mean value for the entire picture 

due to variations in outdoor lighting conditions.  

 
                                         Gray = 0.299 * R + 0.578 * G + 0.114 * B                                                 (1) 

 

Where R (Red), G (Green) and B (Blue) correspond to the color of the pixel.  

 

3.1. RGB to HSI 

 
   The HIS model depicts colours in a way that is close to how the human eye 

perceives them. RGB is a colour system that describes colour as a mixture of 

primary colours. The colour is represented by ‘Hue,' ‘Saturation,' and ‘Intensity,' 

with ‘Hue' representing the amount of that colour mixed with white and ‘Intensity,' 

with the amount of that colour mixed with black. is the angle formed by each axis. 
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Figure 1. Flow chart of Proposed system 

 

3.2. Otsu Segmentation 

     In general, one of the most challenging tasks in digital image processing is 

autonomous segmentation. The threshold for Otsu's thresholding is chosen to reduce the 

intraclass variation of the thresholder black and white pixels. It is a global thresholding 

technique that searches for a threshold using the image's histogram. The segmentation 

would optimise the segmented groups' "between class variation." Otsu shows that 

minimising "within class variance" is equivalent to optimising "within class variance," 

and that "within class variance" is less computationally costly than "within class 

variance." 

3.3. k-means Clustering 

     Clustering is a method of dividing a collection of data into a certain number of 

categories. K-means clustering is one of the most common methods. The k-means 

clustering algorithm divides a collection of data into k number groups. As shown in Fig 1, 

it divides a given set of data into k number of disjoint clusters. In order to recognise 

artefacts, feature extraction is necessary. After segmentation, texture attributes are 

extracted. Texture is the distribution of colour, roughness, and hardness in an image. 

Before applying the GLCM method to input images, we must ensure that we can get 

texture features for eggplant.  

As a result, we use mask to convert all pixels outside the leaf to (NaN) “Not a 

Number,” which will be ignored during the GLCM calculation. After that, GLCM was 

determined using the angles (0, 45, 90, 135 degrees). As a result, we have 4 GLCM. 
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Multiclass classification should not be confused with multi-label classification, in which 

each instance is expected to have several labels. Although some classification methods 

allow for multiple classes to be used, others are binary estimations by nature; however, 

these can be converted into multinomial classifiers using a variety of strategies. This 

method entails training a single classifier per class, with positive samples from that class 

and negative samples from other classes. This procedure necessitates the base classifiers 

producing a genuine esteemed trust score for their choice, rather than just a class name; 

distinct class labels alone can cause uncertainty when multiple classes are required for a 

single sample. SVM is a two-class classifier in general. In practise, we must deal with 

problems involving k > 2 groups. 

4. Result  

    The captured image is used as a sample to determine the Brinjal variety. Contrast is 

defined as the difference between an image's maximum and minimum pixel intensity. The 

HIS model depicts colours in a way that is close to how the human eye perceives them. 

The k-means algorithm is divided into two stages. It calculates the k centroid in the first 

phase and then moves each point to the cluster with the closest centroid to the data point 

in the second phase. From the cluster of images, the appropriate image is chosen. Figure 4 

depicts the chosen image (c). Texture is a picture that has identical structures replicated 

over and over again with some degree of randomness and obeys some statistical 

properties. Those texture features are extracted in the manner depicted. When the 

extracted features are compared to the database, the effect is PUSA Purple. 

      

             Figure 2. Input image                                Figure 3. RGB to HSI image 

 

       

            Figure 3. Cluster of images                             Figure 5. Result Obtained 

 

Figure 6. Extracted Features 
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5. Conclusion 
     The collected image is provided as input in this paper and is used for further 

processing. The pre-processing portion removes noise from the input images, which may 

be of various sizes and colour combinations. The k-means algorithm will be used to 

calculate the distance between each centroid and points on a grid after pre-processing. It's 

also used to find groups that haven't been labelled specifically in the results. From the 

cluster of images, the appropriate cluster will be chosen, and its texture features will be 

extracted. The algorithm can then be used to define and classify different types of brinjal. 

The images will be processed with the SVM classification of brinjal with the trained Data 

set provided to the algorithm once the useful clusters have been determined with texture 

feature extraction. 
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