International Journal of Innovative Research in Computer Science & Technology (IJIRCST)

ISSN: 2347-5552, Volume-9, Issue-6, November 2021
https://doi.org/10.55524/ijircst.2021.9.6.70

Article ID IRPS120381, Pages 320-325
www.ijircst.org

Diabetic Retinopathy Early Detection Using Bag of Features
Point Dependent Image Processing Methods

Indu Sharma

RIMT University, Mandi Gobindgarh, Punjab, India
Correspondence should be addressed to Indu Sharma; indusharma@rimt.ac.in

Copyright © 2021 Indu Sharma. This is an open-access article distributed under the Creative Commons Attribution License, which permits

unrestricted use, distribution, and reproduction in

ABSTRACT- Diabetic Retinopathy (DR) is a major
problem that impairs anthropological eyesight. It is usually
formed at the rear side of the eye retina, when light-
sensitive tissues' blood vessels are damaged. Based on
symptoms or diseases in the eye, such as mild visual
difficulties, vision loss, blindness, damage to blood vessels
in the retina caused by high blood sugar levels, etc.,
attention is required. Investigators have confronted a
crucial test for the early identification of eye illness using
image recognition methods for many years. A method for
automatically identifying diabetic retinopathy based on
topographies such as point-based from retinal pictures
utilizing SVM and basket of topographies techniques.
There are four steps in this procedure: The input eye retina
picture is pre-processed in the first step. We smear re-
scaling geometric changes like revolution for picture
enhancement in the second phase. In the third stage, we
present an automated technique based on point-based
features and a list of pictures for first diabetes or non-
diabetic diagnosis utilizing SVM and a basket of
topographies such as Haar modification image processing
methods. Lastly, we liken the measurements like RMSE,
PSNR, Elapsed Time and Accuracy utilizing this future
method.

KEYWORDS- Diabetic Retinopathy (DR), Elapsed
Time (ET), Haar Transformation, Peak Signal Noise Ratio
(PSNR), Root Mean Square Error (RMSE), Support
Vector Machine (SVM).

I. INTRODUCTION

Diabetic Retinopathy (DR) finding is a fascinating task in
anthropological form for investigators worldwide.
Diabetics in patients may be detected from inadequate
indicators in anthropology comparable minor vision
glitches, vision damage, sightlessness, and harm to blood
vessels in the retina owing to tall sugar levels, etc., warn
anthropologists with diabetes. Diabetic patients are
ignorant of their fitness state before their eyesight is
compromised, according to instruction from an early age
[1-4]. Surgeons utilize a retinal screening technique and
computer-aided analysis to evaluate the severity of a
human eye's retinal damage. Diabetic Retinopathy (DR) is
a major problem that impairs anthropological eyesight. It is
usually formed at the rear side of the eye retina, when
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light-sensitive tissues' blood vessels are damaged. Based
on symptoms of diseases in the eyes such as minor visual
problems, vision loss, blindness, and damage to blood
vessels in the retina caused by high blood sugar levels,
careful anthropological with diabetes [5-7].

Investigators have confronted a crucial test for the early
identification of eye illness using image recognition
methods for many years. A method for automatically
identifying diabetic retinopathy based on topographies
such as point-based from retinal pictures utilizing SVM
and basket of topographies techniques[8-10]. There are
four steps in this procedure: The first step includes pre-
processing of the input ocular retina picture. We smear re-
scaling geometric changes like revolution for picture
enhancement in the second phase[11-12]. In the third
stage, we propose utilizing SVM and a basket of
topographies such Haar modification image processing
methods to suggest an automated method point-based
function and list the picture for first identification of
diabetes or non-diabetic. Finally, we compare measures
like as RMSE, PSNR, Elapsed Time, and Accuracy
utilizing this future method. The Figure 1 demonstrates the
sample diabetic retinopathy fundus image [13]:

Figure 1: Retina Image with Diabetic Retinopathy

Non-Proliferative Diabetic Retinopathy (NPDR) and
Proliferative Diabetic Retinopathy (PDR) are two phases
of diabetic eye disease that may be detected early (PDR).
NDPR is used to detect early stages of eye diseases in
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humans, including symptoms such as a bulge in the retina,
blood vessels in the retina walls drying up, and contact
vision. PDR is a stage of diabetic eye illness that develops
in the human body, with symptoms such as the growth of
new blood vessels in the retina, bleeding near new blood
vessels in the retina, and vision loss [2][14-16].

Il. LITERATURE SURVEY

Diabetic Retinopathy has been a fascinating illness for a
long time, based on phases like NPDR and PDR, which are
based on three strictures: minor, modest, and split
discovery topographies for the examination of the eye
retina [3]. Numerous investigators planned actual means,
machine education tactics, involuntary discovery of red
lesions fundus using Fuzzy C-Means, Support Vector
Machines (SVM) examination for diabetic retinopathy
discovery, and K-nearest neighbor (KNN) technique for
cataloguing of pixels of vessels and red lesions of retina
based on literature review [4]. Despite being focused on
distinguishing landscapes such as minor and modest,
accuracy outcomes of blood vessels were not as fulfilled
by investigation of diabetics' premature detection. The
mechanical arrangement for primary finding and
cataloguing of diabetic retina eye structures was then
projected to achieve pertinent correctness outcomes and
expanded by means of Nave Bayes, KNN approaches, but
the authors do not demonstrate mathematical outcomes and
address the problem of distinguishing between extreme
and rational structures [5]. Then, using an adaptive
intensity thresholding uncovering method based on
successful finding [6], additional research is accepted for
pre-processing of retinal fundus images. Additional writers
derived up with retina image scrutiny by means of
electronic conclusion provision structure for finding of
diabetic machine education classifiers [17]. Nevertheless,
to overcome limited limits, we question our intended
structure inspection for first identification of diabetes by
means of basket of feature point-based image processing
methods in future segment.

The hardware includes the mechanical gripper, DC servo
motor, wireless camera, Bluetooth device, and ultrasonic
sensor. Single individual ultrasonic sensor is robotic to
pursue the object, and comprehensive the item localization.
A human-machine edge is manufactured to at all switch
the movable automaton. Over wireless message and
camera, the inspection of a tiny and disciplinary milieu is
carried out. Hardware clarifying linguistic is used in the
organizer initiative and the marginal 1/O circuit. Human-
machine edge is proficient by C language. The entire
switch is integrated in with the microcontroller. In addition
to  this, tripwire  acknowledgment,  makeover
acknowledgement and cannon activation regulations are
provided. In this, the automaton path across the rocky
surfaces. The changeover of the automaton from
inaccessible position is done using a processer or any other
keen computer-based methods.

We overwhelmed with a mechanical method for early
diabetes investigation utilizing SVM [8] and basket of
landscapes point-based Haar transformation techniques in
this anticipated methodology. There are four stages in this
mechanical scheme: In the first stage, we take eye retina

pictures at various periods and conduct pre-processing on
the input eye retina image to enhance the quality of the
recorded image [18]. In the next step, we perform pre-
processing, which involves re-scaling an image using
routine alterations similar to revolution for image division
and improved diabetic disease detection [10]. In the third
stage, we suggest an automated technique based on a
point-based function and a list of pictures for initial
diabetes or non-diabetic diagnosis utilizing SVM and a
basket of landscapes, similar to Haar modification image
processing methods. Lastly, we connect the methods like
RMSE, PSNR, Elapsed Time and Accuracy by use of this
planned approach for achieving enhanced precise results
[19].

A computer-generated realism method is created to
anticipate the automaton's character and the terrain over
the employed atmosphere; henceforward, the automaton is
effectively tele-operated by a functioning. The article
provides the automaton's structure and switch, and it
explains the used development of the rubble smoothing
reinforced by the automaton. Furthermore, the
performance of the automaton is acknowledged above the
preliminary outcomes in subsea. The employed quickness
of the automaton is faster than that of an anthropology
aquanaut, and the automaton work longer than the
aquanaut who labor for a limited time to avoid diabetes
illness.

I1. METHODOLOGY

The proposed system levies Viola Jones algorithm for
appearance recognition which levies modified Haar
Cascade for discovery. Raspberry Pi is main component
in system which utilizes USB webcam to arrest pictures.
The connection to the Raspberry Pi's console may be
done through SSH in a laptop or via a keyboard and
mouse with a display system such as a TV attached to the
Pi. To train the Haar cascades classifier, the method
needs a large number of positive and negative pictures.
Images with vivid appearances are good, whereas images
with no appearances are negative [20].

A. Design

Separately, the captured image's attribute is specified as a
single value derived by subtracting the number of pixels
in the white rectangle from the sum of all pixels in the
black rectangle. For the design of appropriate landscapes,
all different potential measures and positions of classifier
are utilized. The mathematical equations tend to take
longer as the number of classifiers grows. The concept of
Integral Picture is used to avoid this. Integral image is a
data structure that consists of a summation extent table
and an algorithm for rapidly and correctly generating a
large number of values in a rectangular grid subset of
image processing. The formulation gives birth to an
integral picture [21].

To solve the issue of the vast number of classifiers
accessible for planning to eliminate the idleness of the
classifiers, an ad boost mechanism learning method is
employed, which is essential in the Open CV public
library's cascade classifier. Feeble classifiers are ones
that have a fifty percent or greater chance of being
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detected. The aggregate of all weak classifiers produces a
strong classifier, which marks the discovery deduction.
Although classifying with a single robust classifier is
challenging, a cascade of classifiers is employed.
Cataloguing is done in stages, and if an item fails in the
first step, it is discarded. On the portion that isn't utilized,
the classifiers aren't included. The spotted arrival is the
part that passes all phases, i.e. completely vigorous
classifiers. The Appearance Recognition method allows
for Spotted Appearances [22].

B. Sample

Non-Proliferative  Diabetic  Retinopathy (NPDR),
Proliferative Diabetic Retinopathy (PDR), Diabetic
Retinopathy (DR). The objective of the NDPR is to
identify early indications of human eye illness, such as a
bulge in the retina, shutting blood vessels in the retina
walls, and contact vision. PDR is a stage of diabetic eye
illness that develops in the human body, with symptoms
such as the development of new blood vessels in the
retina, bleeding near new blood vessels in the retina, and
vision loss [23].

We overwhelmed with an automated method for primary
identification of diabetics utilizing SVM and basket of
landscapes point-based Haar transformation approaches
in this intended procedure. There are four stages to this
automated system: In the first stage, we capture eye
retina pictures at various periods and conduct pre-
processing on the input eye retina image to enhance the
quality of the seized image. In a second phase, we
conduct pre-processing, which includes re-scaling a
picture utilizing daily changes similar to revolution for
image division and better diabetes illness diagnosis. In
the third stage, we suggest an automated technique based
on a point-based function and a list of pictures for initial
diabetes or non-diabetic diagnosis utilizing SVM and a
basket of landscapes, similar to Haar modification image
processing methods. Finally, we utilize this intended
method to link processes such as RMSE, PSNR, Elapsed
Time, and Accuracy in order to obtain more exact
findings. The block diagram of the suggested approach is
given in Figure 2 below [24]:

Input image
!
v .
Apply Geometric
Image Pre-processing % transformation like rotation
" for rescaling of image

v

Bag of features using
point-based VM & Haar
transformation methods
Detection of point-hased

features for detection of
DR

!

Comparison of measures like

RMSE, PSNR, ET, Accuracy

Figure 2: Block Diagram of Proposed Method
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Diabetic Retinopathy (DR) finding is a fascinating task
in anthropological form for investigators worldwide.
Diabetics in patients may be detected from inadequate
indicators in anthropology comparable minor vision
glitches, vision damage, sightlessness, and harm to blood
vessels in retina owing to tall sugar levels, etc., warn
anthropologists with diabetes. Diabetic patients are
ignorant of their fitness state before their eyesight is
compromised, according to instruction from an early age.
Surgeons utilize a retinal screening technique and
computer-aided analysis to evaluate the severity of a
human eye's retinal damage.

C. Instrument

In the examination using image processing methods in
the article, it is completed the investigational education
lead based on the future strategy as well as reach ninety-
eight % exact outcomes for initial identification of
diabetics. In real requests, automated discovery methods
are genuine helpful for identification of early phase
diabetic retinopathy in accurate and well-organized
manner. We detect our basket of topographies utilizing
point-based SVM as well as Haar transformation are
execution healthier for discovery of diabetics as well as
throughout examination it is found opinion-founded Haar
transformation approaches stretches decent correctness in
fewer gone period in instants than SVM. We further
persist this research by capturing additional topographies
and phases alike tiny, reasonable diabetes stages by
scheming events alike entropy, sensitivity by means of
picture processing methods.

From past limited ages, Diabetic Retinopathy is
acquiring a stimulating sickness based on phases like
NPDR and PDR founded on three strictures: small,
modest and split discovery topographies for the
inspection of ocular retina. Numerous investigators
intended actual means, computer education tactics,
involuntary discovery of red lesions fundus using Fuzzy
C-Means, Support Vector Machines (SVM) inspection
for diabetic retinopathy detection, and K-Nearest
Neighbor (KNN) technique for cataloguing of pixels of
vessels and red lesions of retina based on literature
analysis. Nonetheless based on the differentiating
landscapes like small, modest, accurateness results of
blood vessels were not as satisfied through research of
early discovery of diabetics. Then the mechanical
arrangement for primary finding and cataloguing of eye
structures of diabetic retina was projected to realize
pertinent correctness consequences and prolonged by
means of Naive Bayes, KNN approaches, nevertheless
the writers do not demonstration mathematical outcomes
and tackled problematic on discernment among sever and
reasonable structures. Then, utilizing an adaptive
intensity thresholding uncovering technique based on
successful discovery, further research is approved for
pre-processing of retinal fundus pictures. Additional
authors came up with retina image scrutiny by way of
electronic conclusion supply structure for discovery of
diabetic machine education classifiers. Nevertheless, to
overcome limited limits, we question our intended
structure inspection for first identification of diabetes by
means of basket of feature point-based image processing
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methods in future segment.

D. Data Collection

Diabetic Retinopathy (DR) is a major concern that
affects human eyes. It is usually formed at the rear side
of the eye retina, when light-sensitive tissues' blood
vessels are damaged. Observant anthropological with
diabetes was based on the hints or illness in the eye, such
as small vision glitches, vision loss, sightlessness, injury
to blood vessels in the retina owing to high sugar levels,
and so on. Investigators have confronted a crucial test for
the early identification of eye illness using image
recognition methods for many years. An automated
method for identifying diabetic retinopathy based on
topographies such as point-based from retinal pictures
and basket of topographies approaches. There are four
steps in this procedure: Pre-processing is done on the
input ocular retina picture in the first step. In a following
stage, we use re-scaling geometric changes such as
revolution to enhance picture quality. In the third stage,
we propose utilizing SVM and a basket of topographies
such Haar modification image processing methods to
suggest an automated method point-based function and
list the picture for first identification of diabetes or non-
diabetic. Finally, we utilize this future approach to
compare measures like as RMSE, PSNR, Elapsed Time,
and Precision.

E. Data Analysis

The presentation compares the impacts of RMSE, PSNR,
ET, and Precision for both methods in our suggested
system. Using the Point-based Haar transformation
technique on the input eye retina picture, less RMSE is
obtained and the accuracy value is increased in less
spells than using the point-based SVM approach. The
anticipated method by misleading RMSE, PSNR, ET,
and Accuracy for uncovering diabetic retinopathy in
anthropology eye retina is able to identify diabetic
retinopathy at the location x-axis: 2009.0228 and y-axis:
6245.3044.

IV. RESULTS AND DISCUSSION

The examination and comparison of the findings utilizing
MATLAB software is carried out in this suggested
method. The results of a data collection of diabetic eye
retinas were compared using point-based SVM and the
Haar transformation method. Diabetic Retinopathy (DR)
is a major problem that impairs anthropological eyesight.
It is usually formed at the rear side of the eye retina,
when light-sensitive tissues' blood vessels are damaged.
Based on symptoms of diseases in the eyes such as minor
visual problems, vision loss, blindness, and damage to
blood vessels in the retina caused by high blood sugar
levels, careful anthropological with  diabetes.
Investigators have confronted a crucial test for the early
identification of eye illness using image recognition
methods for many years. A method for automatically
identifying diabetic retinopathy based on topographies
such as point-based from retinal pictures utilizing SVM
and basket of topographies techniques.

There are four steps in this procedure: The input eye
retina picture is initially pre-processed in the first step.
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We smear re-scaling geometric operations like revolution
for picture enhancement in the following phase. In the
third stage, we propose utilizing SVM and a basket of
topographies such Haar modification image processing
methods to suggest an automated method point-based
function and list the picture for first identification of
diabetes or non-diabetic. In the examination utilizing
image processing methods in this article, the
experimental education led based on our future technique
and achieve ninety-eight % exact outcomes for early
detection of diabetics is completed. In real requests,
automated discovery methods are genuine helpful for
identification of early phase diabetic retinopathy in
accurate and well-organized manner. The basket of
topographies is identified using point-based SVM, and
Haar transformation is superior for diabetes diagnosis.
During study, we found that opinion-based Haar
transformation methods extend decent accuracy in less
time than SVM. Additional this research endures by
capturing additional topographies and phases alike
minor, acceptable diabetic stages by scheming
occurrences alike entropy, sensitivity by means of picture
processing methods. Finally, we utilize this future
approach to compare measures like as RMSE, PSNR,
Elapsed Time, and Precision. Figure 3 shows the
consequences of the comparison:

SVM Method with Haar Transformation
Points Approach based on
Points

Uploaded reference
image

Input Reference Image

Image-1

Photo that has been
pre-processed

Photo that has been pre-
processed
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Ragistarad [mags

Image that has been
registered

Image that has been
registered

Image-2

Method of SVM Method of Haar

Transformation

Diabetic Identification
Using Points

Diabetic Identification
Using Points

Figure 3: Proposed Method Using Image Processing
Methods

The presentation tests RMSE, PSNR, ET, and Accuracy
comparison results for both methods in our proposed
scheme are shown in Table 1 below:

Table 1: Comparison Results of SVM approach and
Haar transformation approach

RMSE PSNR ET Accuracy
SVM approach 0.00055 99.6489 [1.20 95%
based on points
Haar
transformation 0.00001 [105.3457 [0.57 98%

approach based
on points

Using the Point-based Haar transformation technigue on the
input eye retina picture, less RMSE is obtained and the

accuracy value is increased in less spells than using the
point-based SVM approach. The intended technique by
deceptive RMSE, PSNR, ET, and Accuracy for uncovering
diabetic retinopathy in anthropological eye retina is able to
detect diabetic at the point x-axis: 2009.0228 and y-axis:
6245.3044.

V. CONCLUSION

In this work, we utilize image processing methods to finish
our experimental education, which is centered on our
future methodology, and we achieve 98 percent correct
findings for the first identification of diabetes. In real
requests, automated discovery methods are genuine helpful
for identification of early phase diabetic retinopathy in
accurate and well-organized manner. We utilize point-
based SVM to identify our basket of topographies, and
Haar transformation is more efficient for detecting
diabetes. During our study, we found that opinion-based
Haar transformation methods offer decent accuracy in less
time than SVM. We further persist this research by
capturing additional topographies and phases alike tiny,
reasonable diabetes stages by scheming events alike
entropy, sensitivity by means of picture processing
methods.
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