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Abstract: To process information which is in the form of pixels is stored, the image processing method is used. this work
process is associated with the orange fruit nature or quality evaluation .The orange fruit nature or quality evaluation have the
numerous phases e.g. pre-processing, feature extraction and classification. Navie bayes classifier is used in the existing
approach that gives cheap accuracy and execution time for the quality and nature of the orange fruit evaluation. In this work
process, the navie bayes classification approach is changes with support vector machine for quality and nature of orange fruit
evaluation .The current approach is compared with previous approach in the form of accuracy, execution time, specificity &
sensitivity .After the analization, it is observe that the execution time is low as it is comparing with the previous approach and
another parameters like- accuracy, specificity & sensitivity of current approach is high for the orange fruit nature evaluation .The
gray level co-occurrence matrix algorithm is used for feature extraction.
Keywords: Support vector machine classifier, Navie bayes classifier, gray level co-occurrence matrix algorithm. Region based
segmentation.
————————————————————

I. INTRODUCTION
The image processing is the technique which is used for
analyze the input image and to improve the quality of the
orange fruit assessment. The number of pictures are
captured for various purposes in the daily cycle. The
collection of images can be acquired from the cameras and
setup on jet, satellites and space shuttles. In the some few
previous years the number of image processing techniques
have been advanced. The numerous techniques are
researched for image processing and are captured from
army field, scout flights and skyrockets. In the popularity of
image
processing
approach
graphic
software,
uncomplicated approachability of prevalent organization
processors and immense dimensional equipments play a
essential role. The image processing technique find out its
usefulness in different areas like for publish business, film
industry, article consignment, army field, non deadly
evaluation. In image processing the various phases are
include like image development or advancement, image
storing, image examination and image clarification or
illustration. [2]. The technique of digital image processing
involves various functions. This technology is becoming
very popular these days. This technology is very important
in daily life. This technology has shown vast growth in the
generation of graphic data for special research purposes
and processing of future data for independent system
analysis. Remote sensing, image and data storage in
manufacturing fields, medicinal imaging, audio imaging,
forensic science, etc are some of the areas in which
technology is used. The images captured by satellite are
used to track the earth resources, environmental mapping,
and analysis of agricultural production, urban population
calculation, weather forecasting, flood and other natural
disasters. It includes one more application called space
imaging is included in digital image processing as well. The
objects having images obtained from the space probes are
detected and analyzed by the space imaging technique Xrays, ultrasonic scanning, electron micrographs, MRI, NMR

etc. are some of the medical applications in which these
techniques are very important. [3].
In evaluation of agriculture production, meeting quality or
nature standard and growing market price the classification
of fruit is essential. It is also very applicable in various
phases like in planning, bundling, transportation and
marketing activity. The procedure will be slow and
sometime will be error porn if the arrangement and classify
by manual approaches. The labors classify fruits based on
colour, size, etc. if these quality measures are mapped into
automated system by using suitable programming language
then the work will be faster and error free. In recent years,
computer machine vision and image processing techniques
have been found increasingly useful in the fruit industry,
especially for applications in quality inspection and shape
sorting. However, different fruit images may have similar or
identical colour and shape values. Hence, using colour or
shape features analysis methods are still not effective
enough to identify and distinguish fruits images. Therefore,
we used a method to increase the accuracy of the fruit
quality detection by using colour, shape, and size based.
Identifying good and bad quality fruits in industries manually
is the main obstacle as it is time consuming and for high
labor cost .Therefore it is very important to identify the
quality of fruits for the purpose of its usage by an automatic
sorting machine for various necessities in industries. [4].
To overcome this problem, image processing method in
industries has become a major issue in recent years. Using
MATLAB software as a tool in image processing, we can
find the quality of Fruits using various algorithms. Finally
after collecting lot of trained data bases, we have proposed
certain range. [5]. The scheme of fruit recognition can also
be implemented in grocery stores so that consumers can
tag their purchase with the help of computerized fruit
detection system. [6] The fruit recognition system can also
be implemented in supermarket so that customers buy fruits
with the help of computerized detection of fruit scheme.
Numeral matter have to be succeed for permissive the
system to implement computerized detection like fruit and
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vegetable images appropriated from the camera. The
scheme of fruit recognition, convinced elements like
uncertain and irregular brightness resources in the field
background, odd and various awning structure and
uncertain shade, integer, quality of the fruit affects the
correctness of fruit classifying and localization[7]. SVM
classifier is a machine learning algorithm. It is supervised
method. It is develop predicative model that is based on
input and output work and due to the higher plane SVM
classifier is the best classifier. In SVM classifier at the time
data classified into two classes that is called minion SVM
classifier and the data is classified into more classes that is
called multi-SVM classifier.[8] K-means clustering is
considered an inclusive unsupervised classification method
. As a learning algorithm, K-means clustering divides the
key information sample into dissimilar clusters on the basis
of their intrinsic detachment amid one another. This
approach also reduces the sum of distance amid entities
and particular cluster hubs. This approach causes the
movement of entities amid clusters till the minimization of
sum. Therefore, this approach is considered iterative.[9]
Bayesian classifier is considered a probabilistic classifier
which relies on Bayesian theorem. This approach creates
arithmetical explanation on the basis of previous
information. Several factors like minimization of Bayesian
risk, minimization of probability error, or maximization of
posteriori probability are the base of Bayesian classifier
approach. The Bayesian classifier uses a priori prospect . In
this approach, mean and covariance values of red, green,
blue (RGB) colors and backdrop pixels are used for
classification.[10] KNN clustering: As a supervised learning
method, KNN clustering is extensively utilized in
categorization and deterioration phenomena. This approach
is utilized for the classification of unidentified characteristic
vector to the level which consist most frequent assets,
various K number of nearest neighbor is utilized. A number
of investigators have used and are using KNN clustering
approach for the classification of oranges.[11]. Artificial
Neural Network is a supervised learning approach. In this
algorithm, an iterative training procedure is used for the
learning of surroundings. ANN approach performs better.
This approach employs interlinks for transferring
information from one area of network to the other for the
computation of outcomes from key input. On the basis of
network difficulty, the layers of input or output neurons are
utilized in neural network for identifying the oranges based
on the basis of color textures.

II. RELATED WORK
SimranBhagat, (2016): stated that the diseases within the
fruits were detected by the image processing techniques.
On the other hand, neural network pattern restructuring
toolbox in MATLAB was used to classify the fruit diseases
[24]. The K-means clustering algorithm for image
segmentation and Speeded up Robust Features (SURF)
approach for feature extraction was used by the projected
technique. In this work, different image processing
techniques were analyzed. In order to do clustering, the Kmeans clustering algorithm was the common choice. One
more clustering algorithm called Fuzzy c-means also
showed good performance. EmnyHarnaYossy, et.al
(2017):proposed a mango sorting scheme for the prediction
of mango maturity level. ―HarumManis‖, ―Apple‖, ―Gincu‖
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are certain mango breeds [27]. In the presented work,
―Gincu‖ class of mango was considered due to its highquality shade allocation. The tested outcomes depicted that
the proposed approach showed an accuracy rate of 94% for
the detection of matured or immature mango. Yuzhen Lu,
et.al (2017): Studied nine histogram relied computerized
thresholding techniques for the segmentation of contusions
from the SIRI apple images [28]. These thresholing
approaches techniques were projected in order to detect
bruise, thresholding techniques demonstrated a better
precision of 97% for the recognition of unnaturally shaped
contusions. In future, the projected approach can also be
used for the identification of other kinds of fruit
imperfections. M.A. Momin, et.al (2017): proposed a novel
image acquisition and processing system for automating
the mangos‘ grading. The proposed scheme was used for
the extraction of plumpness characteristics, outskirts and
anticipated region [29]. In the proposed approach, a XGA
format color camera of 8-bit gray level was used for the
acquisition of pictures. A combination of morphological
analysis, median filter and an image processing algorithm
was applied for the classification of mangos ranking in
terms of large, medium, and small. The tested results
demonstrated that the proposed approach showed the
precision rate of 97% predictable area, 79% for feret width
and 36% for plumpness. KavehMollazade, et.al (2017):
explored the probability of non-destructive apple meatiness
classification with the help of spatially-resolved luminosity
dispersion imaging method [30]. Dispersion descriptions of
‗Fuji‘ apples were obtained at 650 and 980 nm for the
fulfillment of this objective. Various approaches were used
for the investigation of dispersion outlines.. The outcomes
of this research demonstrated the prospect of
monochromatic imaging applications which were based on
spatially-resolved method for apple crumble categorization,
though; better recitals would be probable in the scenario of
increased wavelengths. Yue Wang, et.al (2017): developed
a method for image detection and color grading of red and
black grape samples, which uses vision computing
technology to extract the effective color features of red and
black grape samples [31].The experimental results show
that the effective region extraction and color detection
algorithms are feasible for color detection of grape. The
experimental results show that the effective region
extraction and color detection algorithms are feasible for
color detection of grape. Dian Rong, et.al (2017): The
proposed approach was implemented on mobile fruit
surfaces and hence avoided fault recognition. The
proposed approach was experimented on on-line and
stationary faulty orange descriptions in dissimilar
illumination circumstances. The tested results depicted that
the proposed approach performed well in comparison with
other existing approaches. Prof. S.M.Shirsath, et.al
(2017):presented a review of fruit quality detection system
using image processing.These systems were speedy, costeffective, hygienic, and reliable and goal oriented. The
recent development was seen in automatic vision and
computer vision for the farming and food business. Though,
this extremely competition oriented and changing industry
required the accuracy and quality necessities. Jason Sun,
et.al (2018): analyzed two visual geometries and five trial
orientations for enhancing the recognition of vascular
browning (VAB) in ‗Braeburn‘ apples with the help of NIRS
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(near-infrared spectroscopy) [37]. The tested results
depicted that visual geometry was decisive for escalating
the light trail span. The recognition accuracy of little and
spatially dispersed faults could enhance with the usage of
longer light path lengths.
Sashuang Sun, et.al (2018):
presented a research work for resolving the issues related
to differentiation of green apples in analogous backdrop
regions like leaves [38]. In this study, a combination of
fuzzy set theory and the manifold ranking algorithm (FSMR)
was used. In the initial phase, the authentic pictures were
improved in a rough manner for making the apple objective
more important in HSI shade space. In the second phase.
The tested outcomes demonstrated that projected
technique could efficiently remove the genuine curve and
achieved excellent fluke with the border lines representing
that the detection outcomes were quite precise.
SajadSabzi, et.al (2018): proposed a fresh technique of fruit
recognition in mechanical manner. The proposed approach
was applied on three different mango breeds such as
Thomson, Payvandi and Bam [39] After this, three
dissimilar classification approaches were compared. The
investigational results show that the hybrid methods
outperformed the outcomes of other approaches. Kun
Zhang, et.al (2018): presented that with the computer vision
technology in the image processing has been widely used,
which for the automatic classification of fruit provides a
research space [41]? This paper mainly uses the method of
computer vision, combined with the problem of grade
quality detection of agricultural products in agricultural
research hotspots. Taking tropical fruit of Hainan as the
research object, taking mango as the experimental object,
extracting the characteristics of fruit image, explore the
differences in the external size and color of different types
of fruits, and establish a visual quality inspection technology
for tropical fruits based on computer vision.

III. SUBSTANCE AND TECHNIQUES
The research work is depend on orange quality of fruit
assessment. The orange quality of fruit assessment can be
implement by the local segmentation process. In the local
segmentation method two types of segmentation used, one
is region based segmentation and another is threshold
segmentation. It consist of background removal,
binarization, image morphological modification, image
subtraction. In this work SVM classifier is used. SVM
classifier find the defective area in the percentage form that
means how much area can be defective in percentage and
also detect or classify defective and non defective regions.
3.1 Pre-processing
In this process, input image (RGB) is applied and remove
the background. In this process input image will be cleaned
using the de-noising method. After this process the image
will be further prepared for the local segmentation method.
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3.2.1 Threshold Segmentation
The threshold segmentation is always be applied to gray
level image. Threshold segmentation calculate the image
pixel intensity values. The threshold segmentation is always
used for fixed values. In threshold segmentation suppose
fixed value is 20 then the value is always below or above
from the fixed value. After that ROI selection is used. If the
ROI is increased then detect the defective increased part
area.
3.2.2 Texture features
In the research work, the third phase is the texture
features. In texture features Gray Level Co-occurence
Matrix (GLCM) algorithm is used. GLCM algorithm is used
because it calculate the texture features of the image.
Texture features like contrast, energy, mean, standard
deviation, RMS, smoothness etc. GLCM algorithm essence
the 13 features of the image.
Energy =√∑
Where, Pi, j - is the probability of the colour intensity at
point ( i, j)
N-1 - The total no.of pixels in the image is N and we have
executed loop N-1 because starting value is 0.
Entropy= ∑
pi- is the pixel no. whose log is taken to calculate the
entropy value.
Contrast=
Imax - Maximum pixel intensity of the image
Imin - Minimum pixel intensity of the image.
3.2.3 Region based segmentation
In this research work, region based segmentation is used to
applied for ROI (Region of Interest) selection. After the ROI
selection feature extraction is done using GLCM algorithm.
In this process, the Outh's segmentation method is applied
for the segmentation. Region based segmentation will be
applied which will segment the defective and non defective
regions from the RGB examine image.
3.2.4 Support Vector Machine Classification: This
classification will be applied, which will classify the similar
and dis-similar area. The SVM classifier also detect the
defective area in the form of percentage i.e. how much area
is defected that is show in percentage. Basically in this
research work SVM minieon classification is used. Minieon
SVM classifier classified the data at a time into two classes.
SVM classifier is better as compared to navie bayes
classification because of due to the highper plan. SVM
classifier work on higher plan that perform exact
classification.

3.2 Description and Procedure
The RGB (red, green, blue) picture is converted into the
HIS model to do segmentation. In this process two
techniques are generally used to detect the diseased part of
the fruit, that techniques are called edge detection and stain
detection, in which eight connectivity of the pixels are used
for the boundary detection. After the boundary detection
implement the algorithm.
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10. End Process: To get the end results.
3.2.5 Bilateral filter used : It is non- linear filter.To
remove impulsive noise from an image and to reduce
blurring images.
Ready
Process

IV. SIMULATION RESULTS
The current research is implemented in MATLAB and figure
out the results by comparing current and previous methods
with respect to absolute performance parameters. In this
research work, implement the process step by step,
following are 5 steps:
Step:1.Take the input or original image of orange fruit into
the data set and run in matlab, this research work is
relevant to quality assertion of the orange fruit.

Take diseased based input image of orange
fruit for damage fruit assertion
Pre-processing
Region based segmentation applied
to segment image
No
GLCM Algorithm used for extract features
To classify
images into
Yes similar and disHyper plane is defined as
similar defective
used for the classification

SVM classification is applied
to classify the image
Final result shows to create
classified data in rate of orange
fruit defective or not defective
End
Process
:

Figure 1: Current Flowchart

Figure 2 :Input Image

Following steps:
1. Ready Process: To ready the process .
2. Take Input Image Take the diseased input
image of orange fruit.
3. Pre-processing: In this process input image will
be cleaned using the de-noising method. After this
process the image will be further prepared for the
local segmentation method.
4. Region based segmentation is applied to
segment image:Region based segmentation is
used to applied for ROI (Region of Interest)
selection. In this process, the Outh's segmentation
method is applied for the segmentation. Region
based segmentation will be applied which will
segment the defective and non defective regions
from the RGB examine image.
5. GLCM Algorithm : In texture features Gray Level
Co-occurrence Matrix (GLCM) algorithm is used.
GLCM algorithm is used because it calculate the
texture features of the image.
6. Data classification : To classify images into
similar and disimilar defective area.
7. hyper-plane: Hyperplane is defined as,used for
the classification.
8. SVM Classification: SVM Classification is
applied for to classified the image.
9. Final Results: Final result shows to create
classified data in rate of orange fruit defective or
not defective.

As shown in figure this is the input defective diseased
image of the orange fruit in which we want to detect the
orange quality using RGB colour space.
Step 2 : The second step is remove the background
because of background area is not detectable.

Figure 3: Remove Background
In these process region based segmentation take no. of
segments in input you want to form that is called K-mean
segmentation.
Step3: The third step is gray level image binarization is
used. The threshold segmentation is always be applied to
gray level image. Threshold segmentation calculate the
image pixel intensity values. The threshold segmentation is
always used for fixed values.
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Figure 4 : Gray level image
In threshold segmentation suppose fixed value is 20 then
the value is always below or above from the fixed value.
After that ROI selection is used. If the ROI is increased then
detect the defective increased part area.
Step 4: Again take the input image of orange fruit to detect
the disease portion.

In the above figures support vector machine classifier is
used. This research work is about to nature forecast of the
orange fruit.

Figure 5: Original Image
Step:5 Final step,In this process to find out how much
portion of orange fruit is damaged.

RGB colour space is used to detect the quality or nature of
the diseased input image of the orange fruit. RGB colour
space is also used for to appear the coloured image. The
region based segmentation is also known as k-mean
segmentation.
Figure 6 : Disease Image
The defective disease portion is shown in the form of
percentage.In which ROI selected and find out defective or
non defective orange fruit.
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Figure 9 :Execution Analysis

It is used for to segment the image and it take the input as
number of segments. This procedure is achieved by using
gray level binarization.
Figure 7: dissimilar stages of the current segmentation
process.(1)Input image (2) Remove background.(3) Gray
level binary image.(4) Original image.(5) resultant diseases
image.

It is define, as distinction of last time when algorithm end
performing and begin time when algorithm begin performing
as shown in formula:
Execution time = End time of algorithm- start of the
algorithm
The execution time of the current technique is low as
compared to previous technique because the complication
of the previous classification is relatively high. In the current
technique execution time is low which quickly decrease
execution time .

Figure 10: Sensitivity Analysis
Figure 8: Accuracy Analysis
It is define, as the amount of points perfectly classified
separated by total amount of points multiplied by 100, as
shown
Accuracy =
*100
Because of SVM classification is used in current technique
so, the current technique is high as compared to previous
technique for the defective area detection.

Sensitivity: In pattern recognition data recover and binary
classification, precision (also known as positive predictive
value) is the portion of applicable instances along with the
recoverd instances.
Because of SVM classification is used in current technique
so, the current technique is high as compared to previous
technique for the defective area detection.
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Figure 11 : Specificity Analysis
Specificity: It is the portion of applicable instances that have
been retrieved above the sum amount of applicable
instances.

Because of SVM classification is used in current technique
so, the current technique is high as compared to previous
technique for the defective area detection.

V. CONCLUSION
In image acquisition is convert visual images into a set of
arithmetical data. This data can be generated on a
processor. In image acquisition process generally three
steps there are following: first step is region based
segmentation is used in image segmentation that is called
K- mean segmentation. Second step is Gray level cooccurrence matrix algorithm is used for to calculate the
textual features. Third step is that support vector machine
classifier is apply for quality assessment of fruits. In this
work, the current classifier parameters is compared to
previous parameters. Parameters like- accuracy, execution
time, sensitivity & specificity . So using SVM classifier, it is
analyzed that current classifier is get better to previous
classifier 8-10% improved.
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