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Abstract:

In order to keep up with the ever-increasing demand for content-based image retrieval (CBIR), which is
employed in the diagnosis of brain tumours, numerous different methods of soft computing are used
during image processing. Techniques such as edge identification and compression are possible to
shorten the amount of time required for processing CBIR activities. However, the quality loss that
results from the compression process is a problem. After image compression has been performed, the
quality of the picture is the primary focus of the research being done at the moment. In the subject of
image analysis, one of the most important topics of research is the effect that the processing has on the
overall picture quality. In addition to this, research into lossless compression techniques that keep the
image quality intact is essential. The present study is looking at the many methods that are used in the
most recent research piece, as well as its functioning mechanism, advantages, and disadvantages. Image
processing is being investigated as a means of extracting data from photographs for use in a broad
range of settings and purposes. The CBIR is playing a vital role in the areas of commercial and
educational sectors as well as the healthcare sector. Previous research focused on increasing the speed
of the picture processing, but they paid little attention to the quality of the images. The need of
preserving picture quality throughout the CBIR procedures does not go away. In order to make the
CBIR system more effective, an integration of edge detection and compression technology has been
completed as part of an effort to develop a hybrid approach to soft computing. A lossless picture
compression technique has been developed using Canny-based edge detection. Huffman is the process
for lossless compression that is used in order to keep the quality of the picture after it has been
compressed. In the suggested research, compression and edge detection mechanisms have been
integrated with DWT. As a result, a hybrid technique has been used to overcome the problem of
standard CBIR systems' lacklustre performance. In addition, noise reduction procedures have been
used in order to improve the quality of the brain picture.
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identification of brain tumours. Image
processing is a technology that is being
researched as a way to extract data from photos
and integrate it so that it may be used in a
variety of settings. Image processing software
might prove to be quite useful in a wide variety

[1] Introduction

Magnetic resonance imaging is often the first
test that is performed while trying to diagnose a
brain tumour (MRI). After an MRI has confirmed
the presence of a tumour in the brain, the
findings of a tissue sample obtained by either a

biopsy or surgery are often analyzed in order to
identify the specific kind of brain tumour that is
present. The methods of image processing are
now being used in research work for the

of situations. Imaging in medicine is only one
example; there are many applications in
industry. In addition to their applications on
Earth and other planets, we also consider the
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ways in which they may be used in the military,
in space, and for remote sensing. Because of the
application of computer vision methods to the
issue of visual content retrieval, it is difficult to
discover digital photographs in huge datasets.
Previous research has focused on improving
image processing while maintaining picture
quality as a primary objective. Additionally,
there has been an increase in the dependability
of one's own judgments. During all stages of the
CBIR process, the researchers have decided to
maintain the image's high quality [1, 2]. The
importance of images cannot be overstated in
many different sectors, including health, space
exploration, and others. If this data is carefully
evaluated, it may provide the user with a great
deal of information that is helpful to them. Image
processing techniques assist in evaluating and
manipulating snapshot visual information,
which is necessary for the production of vectors
for the function. Further investigation is being
carried out in the realm of image processing in
order to guarantee that the visible picture
content will be converted to its specialized
vectors using as few feature vectors as is
humanly possible in a manner that is speedier,
more appealing, better, and more efficient.

1.1 IMAGE PROCESSING

The term "Image Processing" refers to a
methodology that involves performing a number
of operations on an image in order to achieve
the goal of recovering a better picture or
isolating a few key components. Image
Processing is a methodology in which input is
offered and outcomes are emphasised or shown.
This is a technology that is making its way into
an increasing number of subsets of the industrial
industry. CBIR [1] is gaining more and more
attention, and various deep learning algorithms
[2] are being used to put it into practise as it
does so. Characterization from a semantic
perspective has been the focus of research in a
few different studies [3]. The present research is
concentrating on three different image
processing methods.

Image compression requires a reduction in the
overall size of the image. A number of people
have referred to it as an image compression
method. The quantity of space that may be
stored must be reduced in order to accomplish
this goal. When the image size is reduced,
processing speeds are significantly improved. It

is feasible to utilise the lossless compression
approach. [13]

Edge detection is a technology that is used to
locate edges in a photograph, and its name
comes from the term itself. Edge detection is one
technique that may be used during the process
of choosing features from a picture. This can
assist reduce the amount of data that is not
essential. The process of selecting features may
be sped up with the aid of edge detection, which
works by deleting unimportant sections of an
image. In order to hasten the procedure and
save time, the approach of edge detection was
used before the feature selection step. It is also
true that photos can be compressed in order to
make them smaller, but this process may take a
significant amount of time. [14]

Identifying a pattern begins with identifying
elements that are pertinent to that pattern. It is a
method for selecting the appropriate
characteristics from among a vast pool. Because
of the influence it has on accuracy, feature
selection has taken on an increasingly vital role
in recent years. [15]

In the work that has been suggested, the
Huffman algorithm has been used for image
compression, the canny edge detector has been
used for edge detection, and the DWT algorithm
has been used for feature selection.

1.2 CONTENT-BASED IMAGE RETRIEVAL

Because of CBIR, photos stored in a vast
database may be located by searching for their
picture content. CBIR looks through a large
collection of photographs to find the ones that
are most similar to the picture that was
requested. The subject of CBIR research is
becoming more popular right now. People will
be able to browse video and picture archives
from all around the globe and evaluate them
when internet accessibility improves and
becomes more widespread. Private content-
based image retrieval, also known as PCBIR, is a
method that does not reveal the information that
is gleaned from an image query in a database.
This method has become an important area of
research due to the abundance of digital video
and picture content. [1, 2]
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Fig 1 CBIR Block Diagram

1.3 NEED OF CBIR

Looking for a certain photograph in a large
archive may be a daunting undertaking. Perhaps
manually labelling files might fix the problem.
However, there are limited uses because to its
high cost, high complexity, and low efficiency.
Labeling is performed based on how well the
picture is represented semantically. Many
different approaches for retrieving low-level
functions for representing pictures depending
on their content have been developed as a
consequence. A typical content-based retrieval
system comprises of offline function extraction
and on-line image retrieval. During the off-line
phase, the system gathers pixel value-based
visual attributes from each image in the
database and saves them in a database inside the
system referred to as a function database. CBIR
has sometimes used K-NN and Bayes Net [4] to
boost performance.

1.4 IMAGE PROCEEDING

As part of a process is called "Image
Proceeding," raw photos that are captured by
cameras or sensors are sent to satellites. For
spacecraft and aeroplanes specifically, better
visualization tools have been created. Over the
years, several image processing methods have
been created. Several of these methods have
been used to improve the aesthetic appeal of
spaceships. It's possible that these kind of
images are also taken by spacecraft and military
aircraft with a mission to monitor the skies. This
kind of visual analysis tool has become more
popular as more powerful personal computers
have been widely available to the general public.
In addition, graphics software and high-capacity
memory devices each have their own distinct set
of obstacles and possibilities.

‘ Image acquisition Gray level image Image enhancement
4 1 1
v v

Edge detection Image segmentation

Fig 2 Process flow of Image proceeding

v
Noise removal

1.6 USE OF IMAGE IN PREDICTION

Images captured by the system's sensors serve
to preserve the image. Both the Portable
Network File Format and the Joint Picture
Expert Graphic Format are used to store these
raster images. Image processing methods may
vary widely. These pictures would next undergo
edge detection to remove any extraneous details,
& CNN process would be used to train network
for prediction based on the learned dataset.

1.7 VARIOUS ALGORITHMS FOR IMAGE
PROCEEDING TECHNOLOGY

When it comes to modifying visual content,
image processing technologies are commonly
applied to resize, compare, and change the
pictures. A CNN model might be used often to
identify masking patterns in a photo library..
However, there are a number of issues that arise
when trying to categories data using CNN.

1.8 SENSOR FOR IMAGE PROCEEDING
TECHNOLOGY

All digital cameras have a lens and a sensor. A
lens projects an image onto the sensor plane.
The image sensor is made up of a number of
light-sensitive pixels, each of which generates a
digital value representing the number of
photons it has captured during the exposure.
CMOS and CCD are the two most important and
common technologies for the image sensor
market. CMOS sensors have high speed, low
sensitivity, and high, fixed-pattern noise. A CCD
sensor is a “charged coupled device.” Just like a
CMOS sensor, it converts light into electrons.
Unlike a CMOS sensor, it is an analog device. It is
a silicon chip that contains an array of
photosensitive sites. The camera's image sensor
is responsible for converting the light and color
spectrum into electrical signals for the camera to
convert into zeros and ones.

1.9 IMAGE PROCESSING MECHANISM

Studies focus on various aspects of the
processing processes. Before implementing CNN
during CBIR operations, researchers are
considering picture reduction and edge
detection. [13, 14, 15, 18, 21].

a) Image compression [24, 25]: The image's
size must be reduced. Compressing a picture has
always been thought of as a way to reduce its
overall file size. In order to save storage space,
picture compression is used. Because the picture
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is smaller, the subsequent processing may be
done more quickly. It's possible to employ a
lossless compression method. Lossy or lossless
compression methods are used to compress
images. Huffman coding has been used for
lossless compression to maintain the quality of
images. [23]

b) Edge detection [28, 29, 30, 31, 32]: Edge
detection refers to the procedure of identifying
the boundaries of a picture. Edge detection is
necessary for feature selection to occur with less
picture data. Edge detection helps speed up the
feature selection process by removing irrelevant
parts of a picture. To speed things up, an edge
detection approach has been implemented
before feature selection. Moreover the
employment of compression process will lower
the size of picture.

c) Feature selection: Features are picked in
order to detect the pattern. It is a technique
through which relevant characteristics are
picked from all the available features. Feature
selection is vital in these days since it plays a big
part in accuracy.

d) Noise removal: In order to improve the
quality of image different noise removal
mechanisms are applied. These noise removal
mechanism improve the visibility and quality of
graphical contents.

[2] Literature Review

A fuzzy-based method to feature selection has
been used in a number of CBIR-related research
projects. In addition, this article provides an
overview of research that was carried out in the
fields of image compression and edge detection.

In a world in which the best possible solutions to
every search query are actively pursued, it was
suggested by H. Abdel-Nabi et al.[1] that a
trustworthy and lawful information retrieval
framework is required. A CBIR system has a
number of obstacles as a result of the well-
known semantic gap problem associated with
image representation. These issues are directly
related to the system's dependency on derived
picture characteristics for a similarity search
between query visuals and database graphics.

CBIR is a tool that was first published by R.R.
Saritha et al.[2], and it is used to identify and
retrieve digital photographs from a vast
database based on the content properties of the
photos. In order to achieve the ultimate state of
the quest, many different approaches to the

extraction of visual features were used. Because
of constraints on the amount of time available
for computing, more sophisticated algorithms
could not be used. It was discovered that the
precision with which features were represented
and similarity metrics were computed had a
significant impact on the retrieval performance
of a content-based image search engine.

L. Yan and colleagues [3] have finished their
study on semantic characterization. Because
individuals search for information on various
forms of media based on its underlying
semantics, it is necessary to create semantic
characterisations before developing intelligent
multimedia databases. Researchers wanted to
show how layered intelligent search systems
might be constructed, therefore they used
structures and "digital keywords" in their
investigation.

Research on the processing of multimedia
photographs was carried out by M. Kumar and
colleagues [4]. The proliferation of the internet
and other forms of mass media has resulted in
the production and consumption of an
enormous number of photographs. Despite this,
the problem of effectively preserving such a
large and complicated database and making it
accessible to the public continues to be a
pressing one.

K. Konstantinidis and his colleagues have
undertaken research on CBIR[5]. Images may be
retrieved based on a number of criteria, such as
colour, texture, and form, all of which go under
the umbrella term "content-related image
retrieval." Images can also be retrieved using
keywords (CBIR). Histograms of colour images
are used often and well in CBIR analysis.
According to the findings of the tests that were
conducted, this approach of creating a histogram
proved to be more resistant to changes in the
picture than its rivals.

The approach of constructing fuzzed-out colour
histograms was suggested by O. Kucuktunc and
colleagues[6] for the aim of doing content-based
photo retrieval. An algorithm for colour
histogram mapping was developed by using a
fuzzy inference method modelled after
Mamdani's approach. This method divides the
colours that exist in the L*a*b* colour space into
a number of fuzzy categories. As a first step, we
investigated the L*a*b* colour space to
determine which colours might result in a
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blurring of the colour histogram bins. This
ultimately resulted in the clarification of
membership functions and fuzzy rules.

Clustering is a method that was proposed by
Timoén et al. [7] to attempt to group together
patterns that are similar to one another. The
results suggest that the availability of computer
resources is now the most significant barrier to
the processing of massive datasets.

The purpose of content-based image retrieval, as
described by V. Yadaiah et al. [8], is to recover
semantically-relevant pictures from a picture
collection with the assistance of automatically-
derived image selections (CBIR). Many CBIR
systems could only offer the most fundamental
of descriptions of visible characteristics. Because
of the subjective character of people's opinions
and experiences, these indicators were nothing
more than objective statistics. Because of this,
there is a disparity between what something
seems to be and what it really means.

According to the findings that Rahul Kher et
al.[9] reported, methods from the field of soft
computing may be used in a wide range of
contexts, including image recognition and
machine vision. The purpose of this study was to
investigate the application of a wide variety of
soft computing approaches to many distinct
types of image processing.

The ubiquitous usage of smartphones and other
digital devices was a factor that was considered
by S.Sindu et al. [10] over the course of their
research. They came to the conclusion that
humans generate a great deal of visual imagery
on a daily basis. These images were taken and
then archived in various databases so that they
may be used at a later time. It is crucial to
discover the proper picture since there are a
growing number of digital photos that have been
saved. CBIR was a piece of computer vision
software that was used to recover pictures from
big datasets. It was used to do this by searching
through the datasets.

The research that Amruta Rudrawar et al. [11]
conducted on image retrieval was helpful in a
wide variety of fields, including therapeutic
determination and biometrics, to name just two
of those fields. It considered information from a
diverse assortment of sources, such as geological
data, satellite frames, online searches, and in-
depth investigations. Applications that relied on

photographs faced brand new challenges and
obstacles in the form of problems and issues
with indexing, learning, and retrieval as a result
of the significant growth in the size of the
database.

There has been a rise in the total number of
digital picture databases, as reported by ALI
AHMED et al.[12]. [Citation needed] It was
brought to the attention of many users that it
was a challenging endeavour to search for and
retrieve important photos from vast collections.
In order to achieve this goal, a variety of
retrieval methods that are both effective and
efficient have been devised. The great majority
of CBIR tactics depend on visual qualities in
addition to other indirect methods in order to
search through databases for photographs that
are relevant to their inquiries.

[3] Challenges

CBIR has been incorporated into the diagnostic
procedures of several studies for brain tumours
that have been conducted in the fields of
engineering and medicine. However, these
investigations are being hampered by the high
storage and processing requirements of big
pictures, which are causing a significant backlog.
When making a call, having pictures that have
been compressed and edges that have been
recognised might be helpful. According to the
findings, the amount of time spent deliberating
increases significantly with the size of the image.
The removal of a picture's unnecessary
components necessitates the use of several
image processing methods, such as cropping,
compression, edge detection, and others. On the
other hand, the system might arrive at the
incorrect conclusion if the visual data it is
relying on is either faulty or no longer current.
Therefore, it is very necessary to enhance the
image quality during CBIR operations.

[4] Proposed Work

The current study that is being done on image
processing and CBIR for the identification of
brain tumours is being studied, and as part of
the research process, the obstacles and anxieties
that are brought by technology are being
thought through. In addition, the purpose of this
study is to investigate whether or not certain
aspects of image processing might have an effect
on the final picture's quality. Experimentation is
going to be done using the technique suggested
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here. Following the selection of a picture to be
processed, the image would next be compressed.
Following this step, the method of edge
detection would be used to the compressed
picture. Noise reduction filters are applied to
images in order to help enhance their overall
quality. The current study takes picture datasets
into consideration and resizes the images. Then
several mechanisms for eliminating noise such
as bilateral, median, blur, Guassian, and

anisotropic
| Input images Ihmin dataset |

v
| Resize image and set dimension |
¥
| Noise filtering using filter |

'

I Find PSNR SSIM

| Evaluating PSNR and SSIM ‘

Fig 3 Flow chart to improve and evaluate the
quality of brain image

.[5] Result and Discussion
Simulation result for quality enhancement

Different noise removal filters have been applied
over images and PSNR and SSIM has been
calculated. Following figure is showing output
after noise removal.

Calculation of PSNR and SSIM has been
performed in order to compare the filters

Table 1 Comparison of PSNR and SSIM

Bilateral Blur
PSNR=37.45435

PSNR=35.33453

Median Guassian Anisotropic
PSNR=35.45533 PSNR=37.10000189 | PSNR=34.9604009
86

Fig 4 PSNR after filtering Image

Filter PSNR SSIM
Bilateral 35.33453 0.82376
Guassian 37.1000018986 0.89607
Median 35.45533 0.85736
Blur 37.45435 0.85332
Anisotropic 34.9604009 0.88307
PSNR
Anisotropic 7—
1 ® Bilateral
élur I = Guassian
Median ._ & Median
Guassian I = Blur
Bilateral |

H Anisotropic

33 34 35 36 37 38

Fig 5 Comparison of PSNR

Anisotropic
o Bilateral
Blur

e ——
I

Median |
|
|

m Guassian
® Median

uassian
G u Blur

Bilateral ® Anisotropic

0.75 0.8 0.85 0.9 0.95

Fig 6 Comparison of SSIM

[6] Conclusion

The term "content-based imaging" refers to a
kind of imaging technology used to locate and
retrieve digital pictures based on their content,
such as their hue, texture, or shape. In this study,
we review some recent publications dealing
with CBIR. Simulation results during quality
enhancement shows that Guassian filter is
providing better PSNR and SSIM.

[7] Future Scope

After preprocessing the quality of brain image is
enhanced and such image could be trained and
tested using CNN model in future work. Present
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work is supposed to improve the accuracy of

brain tumor detection.
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