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ABSTRACT 
Machine learning techniques are now widely used to determine the quality of the fruit. Image processing is often the first step in determining the 
quality of the fruit. The process begins by capturing the fruit from the internet or the camera then, the image is transferred to a processing phase 
where we can extract the characteristics of the fruit such as shape, size and color. These processes are performed using image processing. It 
helps to identify and compare fruit shape, size and color with trained data sets. This is done during training and testing. Different ways of 
separating fruit automatically are developed. The Artificial Neural Network helps to distinguish fruit based on quality as good, medium and 
rotten fruit. The current system can distinguish good and rotten fruit with 87.4% accuracy but our proposed system is able to distinguish good, 
ripe and rotten fruit with 94.12% accuracy. 
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1. INTRODUCTION 
 
In many countries, such as India, the use of calcium carbide in fruit ripening is illegal. India can speed up the ripening process through the use of 
ethylene. The ripe fruit of Calcium Carbide is harmful to human health and can cause the production of acetylene gas as a known carcinogen. 
They cause headaches, stomach ailments, or very serious cancer. Distinguishing between natural and man-made bananas is extremely difficult. 
Identifying such a ripe fruit requires skill and expensive and complex research. The use of a reading machine helps us to see these fruits with 
high accuracy through image analysis and machine learning 
The process of fruit ripening improves digestion, flavor, taste, texture, color, and consistency of the fruit. Ethylene is extracted for ripening the 
fruit. This happens naturally when the fruit absorbs ethylene gas which causes the fruit to ripen and can be achieved by chemical reactions to 
speed up the process. Fruit ripening, however, can be accelerated by the use of chemical substances such as ethylene, single ethphon, and 
Calcium Carbide (CaC2, respectively), by synthetic ripening. Bananas are the world's most widely consumed fruit. Thus, there is a need for the 
supply of bananas. 
To see, if fruits is unhealthy or healthy, certain means methods be followed. i.e., Pre-preparing, Feature extraction, segmentation and 
Classification. Pre-handling of image is bringing all pictures size to a decreased uniform size. At that point comes removing highlights of a pre-
prepared picture which is finished with the assistance of HOG. In the Feature extraction GLCM matrix are calculated to give the better results 
.In segmentation module the fruit shape with edges are detected with ROI method. In the classification part, we are going to identify how much 
poison is presented in the fruits and show the hoe much percentage affect the human body and side effects of the human body if we eat that 
fruits. 
Pre-preparation, Feature releasing, separation and separation. Pre-image management brings the size of all images into the same reduced size. At 
that point the outstanding pre-prepared image will be removed with the help of HOG. The GLCM matrix output factor is calculated to give the 
best results. In the split fruit composition the shape is obtained by means of ROI. a large percentage affects the human body and the harmful 
effects of the human body when we eat those fruits. 

 
2. LITERATURE 

 
Three basic elements are included. In the first part, the researcher tries to include a natural review of haricot beans, production, food content 
compared to other food content. The second part of this chapter was reviewed with the basic steps of image processing and the process, 
application area, image processing function as (pre-processing, classification, feature extraction and classification) included. The third and final 
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part of this chapter was the work related to our research and the observed gap was placed on the researcher. 
 
Haricot beans (Phaseolus vulgaris L.) belong to the legume family (Leguminosae) [2]. It is widely grown and represented in one of the largest 
dietary supplements in Latin America and Africa with its high content of protein and micronutrients such as iron and folic acid [2]. It is one of 
the most important economic crops in Latin America and is a source of income for smallholder farmers [2]. Beans are considered to be the 
warmest season crop, most sensitive to high temperatures. Lower temperatures slow down plant growth while higher temperatures accelerate. 
Generally, the plants adapt to the conditions during the short days; they are very soft and require very low soil temperature (18 ° C) to germinate 
well [2]. Most bean varieties require a dry growing period of 85 to 120 days [2]. Consistent with that maize-related nutritional composition is 
high in content especially carbohydrates, proteins, fats, fiber and minerals with 57.8%, 22.9%, 1.6%, 4.0% and 3.6% respectively and some 
water-based [3]. 
Haricot beans (especially white peas and red kidney beans) are widely exported to overseas markets. The Ethiopian Commodity Exchange was 
started to benefit and be modern, the way Ethiopia traded its most valuable assets and assets. Ethiopia needs a change in common trade patterns 
to better support the needs of all stakeholders in trade and production [20]. 
 
According to the official website of ECX (http://www.ecx.com.et), the market participants in the Haricot bean market include producers, 
retailers, retailers, temporary farmers - retailers, brokers, agents, distributors, and -processor, cooperatives, and clients. On the ECX exchange it 
is held in various agricultural products collected from farmers in different rural districts. Most of the time the products are coffee, soy, 
chickpeas, corn, haricot beans, kidney sesame and other related spices. There are many varieties of haricot beans grown in Ethiopia, including 
the spotted, red, white, and black varieties. The best-selling varieties are pure white and red and white beans and the most widely grown 
varieties with a growing market demand are all listed on the basis of extracted and tested quality [3]. 
In this review of books and related activities, we try to incorporate the concept of digital photography, the way the process works and the 
application environment in the real world. In addition we have included related work on image processing in agricultural production. In some 
parts of the world, Haricot bean is considered to be a small, oval, creamy, and creamy white with a soft, creamy texture [1]. 
In the US, they are known as navy beans and are an ancient ingredient in Boston baked beans [4]. Haricot beans are widely used in various 
countries such as France, Spain, Portugal and South America. With their minimal taste, they easily absorb some of the aromas and flavors, 
making them a popular bean to use in bean salads, vegetable soups, and cooked dishes such as bean purees [4]. Haricot beans (especially white 
peas and red kidney beans) are widely exported to overseas markets. The Ethiopian Commodity Exchange was started to benefit and be modern, 
the way Ethiopia traded its most valuable assets and assets. Ethiopia needs a change in common trade patterns to better support the needs of all 
stakeholders in trade and production [3]. 
 

3. THE PROPOSED APPROACH – STEP- BY-STEP DETAILS 
 

The complete concept that is the framework of any algorithm related to the concept of image classification is almost identical. First, digital 
photos are captured locally using a digital camera. Then image processing techniques used in the obtained images are used to extract useful 
features needed for further analysis. After that, many discriminatory analytical methods are used to classify image. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Algorithm 1:  
 

 

1 RGB image acquisition 
2 Image preprocessing 

3 Image Segmentation   
(It show black and white formats) 
4 Hereunder show the step followed in        morphological feature extraction. 
5 Color based Feature extraction. 
6 Classification. 

         Image Acquisition 

         Image Pre-procession  

        Image Segmentation  

        Image Classification 
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                         Process of Fruits and Vegetables quality detection  

 
3.1 IMAGE ACQUISITION 

 
The first step or important step in processing digital images. Under image capture the image is rendered in digital format. Typically, image 
acquisition involves pre-processing, such as image enhancement and sound filtering. The image can be inserted with a certain type of scanner, 
digital cameras or with the help of aerial cameras [6]. 
Images are produced by a combination of light source and exposure or absorption of energy by parts of a scene considered as an image [7]. 
Lighting can be started by radar, infrared power source, computer-generated power pattern, ultrasound power source, X-ray power source etc. In 
order to hear the image, we use a sensor in accordance with the nature of light [7]. The process of image perception is called image detection. 
For sensation, light energy is converted into a digital image [7]. The idea is that incoming light energy is converted into a voltage by the 
combination of electrical input and sensor equipment that responds to specific receiving power. Output waveform is a sensory response and this 
response is digitized to obtain a digital image. The image represents a 2-D function f (x, y). In fact the image should not be zero and have a 
limited value [7]. 
 

     3.2 IMAGE PREPROCESSING  
 

Pre-image processing is the process of enhancing and removing the noise generated by a photographic landscape. This process helps to develop 
image separation algorithms. In this process noise removal and enhancement are tasks performed in pre-processing [8]. Some pre-processing 
functions need to be done in the included image. The purpose of the pre-processing techniques is to improve image data to suppress unwanted 
distortions and to improve certain features of the input image [4]. Digital image processing can be divided into several categories [2]: image 
enhancement, image restoration, image analysis, and image compression. In image development, the image is altered, especially with heuristic 
techniques, so that the human viewer can extract useful information from it. Image restoration techniques are intended to process damaged 
images where there is a mathematical or mathematical explanation of the damage for retrieval [5]. When processing high resolution images, the 
image size is required to be reduced due to the fact that the processing of high resolution images takes longer. The color image should be 
converted to a gray scale image, as less information is needed to provide each pixel [5]. Image deformity or transformation or transfer of the 
image often involves the destruction of the image quality that results in the image needing to be improved, enhanced or restored. Image 
restoration is often defined as the measurement of image reconstruction to correct image damage and free image deformation as distorted as 
possible [9]. Image enhancement involves performance that enhances the image's appearance to the human viewer or converts the image to a 
format better suited to machine processing [9]. There are two ways to remove the sound of an image; local filtering method and modifying 
domain filtering method. 
 

        
       SPITAL FILTERING METHOD 
 

Location filtering is optional in cases where there is only additional noise. It can also be divided into two categories: Linear Filters and Non-
Line Filters [10]. 
 
       1. Linear Filters 
 
Definition filter is a local filter for the sliding window that replaces the center value of a window by the ratio or the sum of all the pixel values in 
the window [11]. The window, or kernel, is usually square but can be of any shape. The linear filter includes the Mean filter and Wiener filter 
[12]. The middle filter is the middle filter. The Mean filter is a complete Gaussian audio line in the sense of a square error. Shrinks sharp edges; 
break down lines and other good aspects of the image. The Mean filter calculates the average amount of sound image in the predefined area and 
the average pixel intensity is then changed by the average number of pixels in the area [13]. This process is repeated for all pixel values 
throughout the image. The main disadvantage is that the way to save the edge is poor with a central filter. The Wiener filter is the most 
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important way to remove blurry from images due to direct movement or indirect light is a Wiener filter [10]. From the signal processing point of 
view, softening due to line movement in the image is the result of poor sampling. Each pixel in digital image representation must represent the 
thickness of one vertical position in front of the camera. Unfortunately, if the shutter speed is slow and the camera is moving, a given pixel will 
have mailgrams of intensities from points corresponding to the camera's line of movement [10]. 
 
  2. Non-Linear Filters 
 
In recent years, various indirect median type filters such as rank conditioned, relaxed median, weighted median and standard selection have been 
developed to overcome line filter deficiencies. With a lineless filter, the sound is removed without any effort to identify it explicitly. It is a 
method of choice in situations where repetitive sound and function are present. In this case, the median of the neighboring pixels determines the 
amount of pixel output. The middle filter is for the indirect filter category. Medium filtering is done by first calculating the average value for the 
whole window, and then changing each input in the window by the average pixel value. Median filter is the best-order, non-line filter, whose 
response is based on the pixel values based on the level of content contained under the filter area [10]. The middle filter gives a nice sound 
effect of salt and pepper. These filters are very smooth for image processing, as well as signal processing. The advantage of a median filter over 
line filters is that the median filter can remove the effect of input sound values with greater magnitude [12]. 
 
 
 

 
 

3.2 IMAGE SEGMENTATION 
 

Segmentation is a common term for those techniques that involve taking and extracting information that corresponds to the segments of a 
particular image, such as lines, regions and objects, and their interrelationships [9]. It is basically a process of compressing data by pixel 
splitting, in which the image is subdivided into smaller sets by assigning individual pixels to specific classes [9]. There are three most 
commonly used forms of separation. That is regional based, integration based on integration, Edge-based classification [13]. 
 
 1. REGIONAL BASED CLASSIFICATION 
 
This method is based on classifying an image on the basis of similar pixel characteristics. The regional-based classification approach is further 
divided into two phases [14]: Regional Augmentation and Threshold Segmentation. Regional-based classification methods are methods that 
divide an image into different regions based on seed growth (early pixels) [14]. These seeds can be selected manually (based on prior 
knowledge) or automatically (based on a specific application). Seed growth is then controlled by the interaction between pixels and with the 
help of prior knowledge of the problem, this can be stopped [14]. Threshold segmentation is an easy way to separate images and is one of the 
most common methods of parallel segmentation. It is a common classification algorithm that directly separates the processing of gray scale 
information based on the gray number of different target objects. Threshold classification can be categorized by the local threshold method and 
the global threshold method. The global threshold method divides the image into two target regions and the background by one threshold [13]. 
The local threshold method requires selecting multiple segment thresholds and splitting the image into multiple target regions and domains by 
multiple thresholds. The advantage of the threshold method is that the calculation is easy and the operating speed is faster. In particular, when 
the target and the background have a higher brightness, the effect of separation can be obtained [14]. The downside is that it is difficult to get 
accurate results for image classification problems where there is no significant gray matter difference or significant variation in gray scale values 
in the image. The various advantages of the threshold method are: Easy to use and Fast.In threshold dividing Pixels are divided into categories 
according to the range of values in which the pixel lies. Threshold segmentation is an easy way to separate images and is one of the most 
common methods of parallel segmentation. It is a common classification algorithm that directly separates the processing of gray scale 
information based on the gray number of different target objects. Threshold classification can be categorized by the local threshold method and 
the global threshold method. The global threshold method divides the haricot image into two target regions and the background by one 
threshold. Global threshold is based on selecting the appropriate threshold value. The threshold image haricot q (x, y) is defined as p (x, y) p (x, 
y) = {1ifundefined (x, y)> T0ifundefined (x, y) ≤T. The effect of the threshold is a dual image, in which the pixels have a solid value of 1 
corresponding to objects, while the pixels have a value of 0 corresponding to the background. i.e. T. This T is a static and outgoing image based 
on the number T. 
 
 
EDGE BASED SEGMENTATION 
 
The connected pixel found at the regional boundary is called the edge. Thus these edge pixels are known as edge points [14]. Edge can be 
calculated by finding the output of one image function. Some edges are very easy to find. These are: Ramp Edge, Step Edge, Roof Edge, Spike 
Edge. The edge of the step is a sudden change in level of intensity [15]. Ramp edge is a slight change in strength. Spike edge is a rapid change in 
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strength and after that it quickly returns to its original strength. The roof edge is not fast enough for a short distance. The boundary-based image 
classification method falls under structural techniques. 

 
 

 

 
 
 
 
 
 

3.4 IMAGE FEATURE EXTRACTION 
 

Feature and representation is an important step in multimedia processing. How to extract the best features that can show content within an image 
. An image element is an old dividing element or an image field attributes . Some features are natural in the sense that such features are defined 
by the physical appearance of the image while other so-called synthetic features are caused by certain illusions or image dimensions. Natural 
features include light pixel region, object frame, and gray scale text region. There are many ways to extract an element basically mathematical 
morphology and to extract a basic element of color [15]. 
 
 

3.5 COLOUR BASED FEATURE EXTRACTION 
 
One of the most important requirements for image retrieval, identification, classification, merging and other extraction features that work well in 
an image. The color feature is one of the most widely used visual elements. The use of color histogram is a common way to represent a color 
factor [17]. The features of the picture patterns vary from place to place. Changes to image structure or a few structures at a time are usually 
affected, although they do not need to be localized directly to these changes. There are three common factors - thickness, color, and texture [18] 
Usually, the color of the image is represented by a specific color model. There are various color models to explain color details [37]. The color 
model is defined according to the 3-D integration system and the sub-space in that system where each color is represented by a single point. The 
most widely used color models are RGB (red, green, blue), HSV (color, space filling, value) and Y, Cb, Cr (light and chrominance). So color 
content is reflected by 3 channels from a particular color model. One of the color content of the image is to use a color histogram. 
Mathematically, it means the combined probability of hardening of three color channels. Color is seen by humans as a combination of three 
dynamic colors: Red, Green, Blue, which creates a color space (Fig. 2.1). RGB colors are called primary colors and are add-ons. By exchanging 
their combinations, other colors can be obtained [17]. As the filling of the space changes from 0.0 to 1.0, the colors vary from incomplete (gray) 
to full (no white part). Color ranges from 0 to 360 degrees, with variations ranging from red, then yellow, green, blue, blue and magenta and 
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then red. These color gaps are in line with the RGB model [17]. 
 
 
Figure 2. 1 The RGB color space (a) and the HSV color space (b) 
 
Regional texture can be defined by complexity and softness. Different regions in one image can be built from the worst to the worst. 
Statistically, there are a few ways to define texture. One of these methods is texture features based on the gray co-occurrence matrix (GLCM) 
extracted in the area of the same pixels. This method produces a measure of the entire area where the texture is tested. Another method is to 
measure the spectral range of texture based on the Furrier spectrum [19]. This spectrum describes the patterns of two or more times in a picture. 
The Furrier spectrum performs spectral measurements in the polar coordinate system (i.e., based on radius and angles), as spectral structures are 
interpreted by defining the spectrum in polar connections as a simple S function (r, ϴ). In this function S is the spectral function and r and _ are 
the variables of the polar system. Therefore, the S (r, ϴ) function can be considered as two dimensional functions of S ϴ (r) and Sr (ϴ) for each 
direction _ and each frequency r. The S ϴ (r) of fixed values shows the behavior of the spectrum near the width, while the Sr (ϴ) of the fixed 
values r shows the behavior of the spectrum near the center circle of origin [19]. 
 
3.6 CLASSIFICATION 
 
To separate the image we can use different types of machine learning algorithm. In terms of stages machine learning divides into two parts. 
Those are the algorithms for learning the supervised and unsupervised machine. Supervised machine learning is a search of algorithms based on 
the conditions provided externally to produce general predictions, which then predict future conditions. In other words, the goal of supervised 
learning is to create a shorter model for the distribution of class labels according to predictable features [20]. The resulting separator is then used 
to assign class labels in test cases where the values of predictive factors are known, but the class label value is unknown or labeled and allows 
the algorithm to work on that information without supervision. Here the function of the machine is to collect unfiltered information on 
similarities, patterns and differences without prior data training. Unlike supervised learning, no teacher is provided which means no training will 
be provided by the machine. The machine is therefore restricted to accessing a hidden structure in non-labeled data ourselves [21].In this review 
of the study we look at the study of the monitored machine. From the study of the surveillance machine we discussed the following types of 
differentiation algorithms such as the naïve Bayes classifier, the closest k and neural network, the vector support mechanism shown below. 
 
NAIVE BYES CLASSIFIER 
 
The Naïve Bayes classifier is a classification based on the Bayes' Theorem assumed independence among predictors [40]. In simple terms, the 
Naive Bayes class assumes that the presence of a particular element in a class does not correspond to the presence of any other element. Even if 
these factors depend on one or more of the other factors, all of these factors contribute independently to the possibilities. The Naive Bayes 
model is easy to build and is especially useful for very large data sets. As well as simplicity, the Naive Bayes are known for performing well 
beyond the most sophisticated separation methods. Creating a Bayesian model is easy and especially effective in the event of large data sets.As 
well as simplicity, the Naive Bayes are known for going through complex separation systems. The Bayes theorem provides a way to calculate 
backward P (c | x) from P (c), P (x) and P (x | c). The phrase Background Opportunities is as follows [20]. 

Here,  
 

• P (c | x) class opportunities (targeted) given prediction (attribute). 
• P (c) pre-class opportunities. 
• P (x | c) is the probability of a class predicted. 
• P (x) predictor probability. 

 
 
      NEURAL NETWORK 
 
A neural network consists of units (neurons), arranged in phases, which convert the input vector into an outgoing object [22]. Each unit picks up 
the input, applies the function (usually non-line) to it and transfers the output to the next layer. Networks are often described as relaying: the unit 
feeds the output to all units of the next layer, but there is no response to the previous layer. Weights are applied to signals that go from one unit 
to another, and it is these instruments that are tuned to the training phase to adapt to the neural network in a particular nearby problem. The right 
or left layer contains the output neurons, or, as in this case, a single outgoing neuron. The middle layer is called the hidden layer, as the neurons 
in this layer are not input or output [22]. 
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Figure: 1 sample screenshot for fc1000 feature extraction  
 

 
Figure: 2 Sample screenshot for add-16 feature extraction 
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4. CONCLUSION AND FURTHER WORK 
 

Haricot bean is a commercial commodity that plays a major role in earning foreign currency among export commodities of Ethiopia. Countries 
including Ethiopia produce haricot bean for both domestic and export consumptions. Even if the experts are highly skilled, they may get tired 
and exposed to bias. As far as the researcher’s knowledge is concerned no effort has been made by research to support the grading process of 
Ethiopian haricot bean. In this study, an attempt has been made to construct a model for the classification and grading of Ethiopian haricot bean. 
The research follows experimental research methodology and techniques. On this phase of experimental test the researcher use images of haricot 
bean. Once the image of haricot beans was captured median filtering techniques is used to reduce the effect of noise in the image. After the 
noise was removed the researcher try to apply binarization to convert to binary image, which makes easy image segmentation into sub-regions 
by watershed segmentation algorithm. Once the segmentation process completed, feature extraction is done to represent the image. This process 
is done via convolutional neural network (CNN). Which is a well-defined and good image classifier.to classify grade of haricot beans are by 
using add-16 and fc1000 as compression on classification. 

 
These researches attempt the grade classification of haricot beans by using digital image processing. From the experimental result and based on 
the findings of this study, the following recommendations are forwarded for further research works. 
The need for improve the accuracy of the classification by increasing dataset size of the haricot bean with different out layers like dirty and 
mixed components. 
By changing classification and feature extraction algorithm ,we recommend researchers to perform and design prototype for collection of 
product which detect the grade classification haricot bean ,coffee bean, maze ,seamen grain which is exchanged in Ethiopian market. 
 

REFERENCES 
 
[1]. Lemu, E. T. "Ethiopia, review of haricot bean value Chain ." International Journal of African and Asian Studies, 216: 65. 
 
[2]. B. Chitradev, P.Srimathi, ""An Overview on Image Processing Techniqueq"," International Journal of Innovative Research in Computer, 
vol. 2, no. 11, pp. 6466-6472, November 214. 
 
[3]. Rafael C. Gonzalez,Richard E. Woods, Digital Image processing, second edition ed., V. O. M. David A. George, Ed., Prentice Hall: Tom 
Robbins, 201. 
 
[4]. J. M. Salcedo, common bean, 210. 
 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 09 Issue 06, June 2022  

ISSN (Online) 2348 – 7968 | Impact Factor – 6.72 

www.ijiset.com  

184 

[5]. ecx, "Ethiopian comedity exchange," ECX, 210. [Online]. Available: http://www.ecx.com.et/Pages/AboutUs.aspx. [Accessed 06 march 
219]. 
 
[6]. BBC, "british broadcating corporation," british broadcating corporation, 219. [Online]. Available: https://www.bbc.com/food/haricot_bean. 
[Accessed 06 march 219]. 
 
[7]. A. yadav, P. Yadav, Digital Image Processing, University Science Press,, 209. 
 
 [8]. s. kumar, "importance of and pplication of image processing," internationl journal of computer scinece and enginneering technology , vol. 
7, no. 07, pp. 316-32, july 216. 
 
[9]. A. K. Jain, A handbook of Fundamentals of Digital Image Processing, Prentice Hall of India, 1989. 
 
[10]. Madhuri A. Joshi, Digital Image Processing - An Algorithmic Approach”,, 3rd ed., india, 210. 
 
[11]. Ana Cernea , J. L. Fern´ and ez-Mart´ınez, "Image Processing Methods for Biometric application," in University of Oviedo, 214. 
 
[12]. Vikash Kumar Mishra,Shobhit Kumar, "Image Acquisition and Techniques to Perform Image Acquisition," in researchgate , Ambedkar 
Nagar,India., july 217. 
 
[13]. P. Canuma, "Towards Data Science," Towards Data Science , 11 October 218. [Online]. Available: https://towardsdatascience.com/image-
pre-processing-c1aec0be3edf. [Accessed 04 05 
22]. 
[14]. V. Shah, "Image Processing and its Military Applications," Defence Scinece, vol. 37, no. 4, pp. 457- 
468, October 1987. 
 
[15]. Rajniand Anutam, "Image Denoising Techniques-An Overview," International Journal of Computer Applications, p. 0975 – 8887). 
 
[16]. G. Gupta, "Algorithm for Image Processing using Improved Median Filter and Comparison of Mean, Median and Improved Median 
Filter," International Journal of Soft Computing and Engineering (IJSCE), vol. 1, no. 5,, pp. 304-311, November 211. 
 
[17]. Mary Sruthy Pious,M.Azath, "Study on Noise and Its Removal Techniques," International Journal of Computer Sciences and Engineering, 
vol. 3(3), pp. 46-50, Mar 215. 
 
[18]. Song Yuheng, Yan Hao, "Image Segmentation Algorithms Overview," in SiChuan University, SiChuan, ChengDu, 217. 
 
[19]. Er. Anjna,Er.Rajandeep Kaur, "Review of Image Segmentation Technique," International Journal of Advanced Research in Computer 
Science, vol. 8, no. 4, pp. 36-39, may 217. 
 
[20]. D. p. Tian, "A Review on Image Feature Extraction and Representation Techniques," International Journal of Multimedia and Ubiquitous 
Engineering, vol. 8, no. 4, pp. 385-396, july, 213. 
 
[21]. Marcin Iwanowski, Sławomir Skoneczny, Jaroslaw Szostakowski, "Image features extraction using mathematical morphology," in 
Institute of Control and Industrial Electronics, Warsaw University of Technology, california ,USA, 210. 
 
[22]. R. S. Chora´s, "Image Feature Extraction Techniques and Their Applications for CBIR and Biometrics Systems," International Journal of 
Biomedical Engineering, vol. 1, no. 1, pp. 1-11, 207. 
 
[23]. D. p. Tian, "A Review on Image Feature Extraction and Representation Techniques," International Journal of Multimedia and Ubiquitous 
Engineering, vol. 8, no. 4, pp. 385-396, July, 213. 
 
[24]. S. Saha, "to wards data science," to wards data science, 15 December 218. [Online]. Available: 
https://towardsdatascience.com/a-comprehensive-guide-to-convolutional-neural-networks-the-eli5- way-3bd2b1164a53. [Accessed 19 june 
219]. 
 
[25]. K.Abdelouahab, M.Pelcat, J.Serot, F.Berry, C.Bourrasset, and J.C.Quinton, Institut Pascal,Clermont Ferrand,, France, 217. 
 
[26]. R. Pupale, "Towards datascince," Towards datascince , 16 June 218. [Online]. Available: https://towardsdatascience.com/https-medium-
com-pupalerushikesh-svm-f4b42800e989. [Accessed 2 04 22]. 
 
[27]. Saurabh Agrawal,Nishchal K Verma,Prateek Tamrakar and Pradip Sircar, "Content Based Color Image Classification using SVM," in 
Eighth International Conference on Information Technology: New Generations, Kanpur,India 
 
 

http://www.ijiset.com/
http://www.ecx.com.et/Pages/AboutUs.aspx
http://www.bbc.com/food/haricot_bean
http://www.bbc.com/food/haricot_bean

	Narendran.E1, Mr. B.Rajakumar2, Dr.P.Subramanian3
	Machine learning techniques are now widely used to determine the quality of the fruit. Image processing is often the first step in determining the quality of the fruit. The process begins by capturing the fruit from the internet or the camera then, th...
	General Terms
	Keywords
	1. INTRODUCTION
	2. LITERATURE
	3. THE PROPOSED APPROACH – STEP- BY-STEP DETAILS
	3.1 IMAGE ACQUISITION
	3.2 IMAGE PREPROCESSING
	Pre-image processing is the process of enhancing and removing the noise generated by a photographic landscape. This process helps to develop image separation algorithms. In this process noise removal and enhancement are tasks performed in pre-processi...
	SPITAL FILTERING METHOD
	Location filtering is optional in cases where there is only additional noise. It can also be divided into two categories: Linear Filters and Non-Line Filters [10].
	1. Linear Filters
	Definition filter is a local filter for the sliding window that replaces the center value of a window by the ratio or the sum of all the pixel values in the window [11]. The window, or kernel, is usually square but can be of any shape. The linear fi...
	2. Non-Linear Filters
	In recent years, various indirect median type filters such as rank conditioned, relaxed median, weighted median and standard selection have been developed to overcome line filter deficiencies. With a lineless filter, the sound is removed without any e...
	3.2 IMAGE SEGMENTATION
	3.4 IMAGE FEATURE EXTRACTION
	3.5 COLOUR BASED FEATURE EXTRACTION
	3.6 CLASSIFICATION
	4. CONCLUSION AND FURTHER WORK
	REFERENCES

