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ABSTRACT: - Researchers have recently expressed a great deal of interest in machine learning (ML) techniques that
aim to create information representations using computational modules. ML techniques acquired popularity in the last
decade because of their capacity to improve the efficiency of many automation processes with promising prospects for
further research. The advancements in medical image processing gave rise to an original way to diagnose the human
body with greater accuracy and precision. This paper provides an in-depth analysis of current approaches that produce
the best outcomes in their respective fields. To get effective feature extraction pictures from MRI brain scans, a variety
of classifiers are available. The primary phase in these methods entails a few actions that must be carried out while
employing various techniques in order to define the aberrant developments in brain MRI scans. Most currently used
methods extract significant information from MRI brain scans using different models related to feature extraction
framework in ML.
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I. INTRODUCTION

Image processing is an attractive technique for advancement of human perception. Interest in image processing
methods stems from two principal application areas: improvement of pictorial information for human interpretation and
processing of image data for storage, transmission, and representation for autonomous machine. It can be applied to
analyzed images in a large number of domains. The influence and impact of digital images on modern society are
tremendous, and image processing is now a critical component in science and technology. The fastest method in the
segmentation process was depends upon the computerized methods which is progressive in the field of scientific
imaging. Medical image processing has experienced dramatic expansion, and has been an interdisciplinary research
field attracting expertise from applied mathematics, computer sciences, engineering, statistics, physics, biology and
medicine. Computer-aided diagnostic processing has already become an important part of clinical routine.
Accompanied by a rush of new development of high technology and use of various imaging modalities, more
challenges arise. For instance, how the process and analyze of a significant volume of images, so that high quality
information can be produced for disease diagnosis and treatment. It is a very broad field and covers medical signal
gathering, image forming, picture processing, and image display to medical diagnosis based on features extracted from
images. There are many areas in medical image processing, of which some emphasize general applicable theory while
some focus on specific applications. The objective is to provide a computational output as a second opinion in order to
assist physicians in the disease diagnosis and also for the early medication. The imaging technique was mainly used to
diagnose the diseases. The are several other medical imaging techniques are there which includes magnetic resonance
imaging, computer tomography, spectrophotography, ultrasound scanning, positron emission tomography, X- rays etc.
Among all of them MRI can gave better results when compared to the other techniques. Generally it will having the
strong magnetic fields which can strongly monitor the electric pulses generated due to the abnormality structure. For
getting a quality image for detection of the brain tumor MRI imaging was preferred. The human brain is one of the
most important parts of human body, but sometimes unwanted growth of brain cells causes massive damage to the
brain. Brain is a multipart organ which is composed or else connection of neurons that can form a huge network.
Cancer is an uncontrolled growth of tissue in any part of the body which is of different types having different
characteristics and different treatments. Nowadays, the number of brain tumor patients is increasing considerably. Brain
tumors affect the humans badly because of the abnormal growth of cells within the brain. It can disrupt proper brain
function and tumors are life threatening. Two types of brain tumors have been identified namely, benign tumors and
malignant tumors. Benign tumors are less harmful than malignant tumors, as malignant are faster than benign tumors in
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growth. Brain tumor develops because of unusual cell growth within the brain. A primary brain tumor originates in the
brain. In the secondary type of brain tumor, the tumor expansion in the brain results from other parts of the body.
Imaging tumors with more accuracy plays pivotal role in the diagnosis of tumors. A benign brain tumor grows step by
step, has specific boundaries, and at times spreads. In spite of the fact that its cells are not malignant, this tumor made
out of benign cells and situated in indispensable ranges can be considered life debilitating. A malignant brain tumor
develops rapidly, has unpredictable boundaries, and spreads to adjacent brain zones. Despite the fact that they are now
and again called brain cancer, malignant brain tumors don't fit the meaning of cancer since they don't spread to organs
outside the brain and spinal string. Metastatic (optional) brain tumors start as cancer elsewhere in the body and spread
to the brain. They shape when cancer cells are passed on into the circulatory framework to the brain. The most
generally perceived cancers that spread to the brain are lung cancer and breast cancer. Ametastatic brain tumor is a
cancer that spreads from elsewhere in the body to the brain. MRI is widely used because it gives better quality images
of the brain and cancerous tissues, compared with other medical imaging techniques such as X-Ray or Computed
Tomography (CT). As being a non-invasive technique, MRI is majorly used. The basic principle behind MRI is to
generate images from MRI scan using strong magnetic field and radio waves of the body, which helps in investigating
the anatomy of the body. The brain images are obtained using Magnetic Resonance Imaging (MRI), which are prone to
noise and artifacts such as labels and intensity variations during acquisition. In addition, there are many structures in
the brain image such as cerebrospinal fluid, grey matter, and white matter and skull tissues apart from the tumor.

II. LITERATURE REVIEW

S. Karpakam et al. [1], a mind cancer is the development of synapses that are strange, some of which might advance
into disease. The most common method for detecting brain tumors is a magnetic resonance imaging (MRI) scan. The
cerebrum's strange tissue development should be visible on the X-ray pictures, which uncover. Profound learning and
Al strategies are utilized to distinguish cerebrum growths in various exploration distributions. It just takes an
exceptionally short measure of time to foresee a mind cancer when these calculations are applied to X-ray pictures, and
the expanded precision simplifies patient therapy. The radiologist is able to quickly make decisions thanks to these
forecasts. Deep learning, a convolution neural network (CNN), an artificial neural network (ANN), a self-defined
neural network, and the existence of a brain tumor are utilized in the proposed strategy.

Monisha Barakala et al. [2], the humanoid system's most important component is the human brain. Mind cancers are
brought about by cells that develop and isolate in the cerebrum in manners that shouldn't. As mind cancers develop,
they can transform into cerebrum disease. PC vision is vital to human wellbeing since it removes the requirement for
individuals to pursue precise choices. The most common and safest ways to get an image using magnetic resonance
imaging (MRI) are CT scans, X-rays, and MRI scans. Small things can be found using MRI. We want to discuss the
various ways that brain MRI can be used to find brain cancer in our paper. In this study, we removed noises from an
MR image prior to processing with the bilateral filter (BF). The binary thresholding and Convolution Neural Network
(CNN) segmentation methods were then used to locate the tumor region. Training datasets, test datasets, and validation
datasets are all available. Our machine will be able to determine whether or not the subject has a brain tumor. A few
proportions of execution, like exactness, responsiveness, and particularity, will be utilized to check the outcomes out.
These thick layers separate highlights and all elements are passed to a completely associated layer. Brain MRI features
are extracted more effectively by dense networks. Because MRI provides additional details about the structure and
functions of cells, this work is conducted using MRI. It is hoped that the proposed work will perform better than other
works of a similar nature.

N. N P. Patil et al. [3], the idea behind the proposed work is to use image segmentation to automatically detect autism.
CNN is the most remarkable strategy for biomedical picture division where a few variations are proposed. The
modified UNet segmentation method for image segmentation and classification known as Alpha-Beta Pruned UNet,
which is a UNet dimensionality reduction technique, is the primary focus of the proposed work. Along with the results
of the experiments, a metric is also used to compare UNet and the proposed algorithm.

Fatih Ozyurta et al. [4], one of the recent hot topics is super-resolution, which raises the resolution of images to new
heights. A brain magnetic resonance image (MRI)'s important information is made more visible and clear by increasing
the image's resolution in terms of the information it contains. As a result, the associated image's tumor borders will be
more easily identified. Brain tumor detection using super-resolution convolutional neural networks and extreme
learning machine algorithms (SR-FCM-CNN) has been proposed in this study. Using the Super Resolution Fuzzy-C-
Means (SR-FCM) method for tumor detection from brain MR images, this study aimed to efficiently segment tumors.
Following that, extreme learning machine (ELM) classification and feature extraction using the pretrained SqueezeNet
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architecture from convolutional neural network (CNN) architectures were carried out. In the trial studies, it has been
resolved that mind cancers have been exceptional divided and eliminated utilizing SR-FCM technique. A smaller, with
fewer parameters, neural network model was used to extract features using the SqueezeeNet architecture. Using SR-
FCM, a diagnosis of segmented brain tumors has been made with an accuracy rate of 98.33% using the proposed
approach. This rate is more prominent 10% than the pace of acknowledgment of mind growths portioned with fluffy C-
implies (FCM) without SR.

A. M. Hasan et al. [5], advances in the space of man-made reasoning, Al, and clinical imaging innovations have
permitted the improvement of the clinical picture handling field for certain shocking outcomes over the most recent
twenty years. These developments empowered the clinicians to see the human body in high-goal or three-layered cross-
sectional cuts, which brought about an expansion in the precision of the conclusion and the assessment of patients in a
harmless way. The ability of magnetic resonance imaging (MRI) brain scan classifiers to extract meaningful features is
the fundamental step. Accordingly, many works have proposed various strategies for highlights extraction to order the
unusual developments in the mind X-ray examines. In recent times, the application of deep learning algorithms to
medical imaging has resulted in remarkable performance gains in the classification and diagnosis of complex
pathologies like brain tumors. In this paper, a profound learning highlight extraction calculation is proposed to extricate
the pertinent elements from X-ray mind examines. The modified gray level co-occurrence matrix (MGLCM) method is
used to extract handcrafted features simultaneously. The support vector machine (SVM) is used as a classifier to
enhance the MRI brain scan classification process by combining the extracted relevant features with handcrafted
features. The acquired outcomes demonstrated that the mix of the profound learning approach and the high quality
elements removed by MGLCM works on the precision of grouping of the SVM classifier up to 99.30%.

A. Gumaei et al. [6], classification of brain cancer is an essential step that relies on the physician's expertise and
knowledge. In order to assist physicians and radiologists in identifying brain tumors, an automated tumor classification
system is absolutely necessary. However, for appropriate treatments, the accuracy of current systems needs to be
improved. In order to develop a method for accurately classifying brain tumors, we present a hybrid feature extraction
and regularized extreme learning machine (RELM) approach. Preprocessing the brain images with a min-max
normalization rule to increase contrast between brain regions and edges is the first step in this strategy. The features of
the brain tumor are then extracted using a hybrid feature extraction strategy. Last but not least, a RELM is used to
classify the kind of brain tumor. To assess and look at the proposed approach, a bunch of trials is directed on another
public dataset of cerebrum pictures. The experiment's performance in terms of classification accuracy improved from
91.51 percent to 94.233% for the random holdout technique experiment, demonstrating that the method is more
effective than the current state-of-the-art methods.

HT . Zaw et al. [7], mind malignant growth is brought about by the number of inhabitants in strange cells called glial
cells that happens in the cerebrum. A worldwide health issue, the prevalence of brain cancer has been rising in tandem
with the aging population over time. This paper aims to develop a method for identifying cancer-affected brain tissues,
particularly Glioblastoma multiforme (GBM), a grade-4 tumor. GBM is one of the most dangerous types of brain
cancer because it grows quickly and is more likely to spread to other brain regions. In this paper, Guileless Bayes
grouping is used for acknowledgment of a growth locale precisely that contains all spreading destructive tissues. This
study makes use of the Naive Bayes classifier-based prediction algorithm, a brain MRI database, preprocessing,
morphological operations, pixel subtraction, maximum entropy threshold, statistical features extraction, and others.
Using a variety of brain MRI images, this method seeks to identify the tumor area and determine whether or not it is a
tumor. When contrasted with different strategies, this strategy can appropriately recognize the growth situated in
various districts of the cerebrum including the center area (lined up with eye level) which is the critical benefit of this
technique. At the point when tried on 50 X-ray pictures, this strategy creates 81.25% discovery rate on growth pictures
and 100 percent recognition rate on non-cancer pictures with the general precision 94%.

In ref. [8], growth in mind is a significant reason for death in people. It has a high risk of developing cancer if it is not
treated promptly and appropriately. As a result, early detection of brain tumors is a crucial requirement. In the
beginning of this work, the brain surface extraction (BSE) method is used to remove the skull. The skull eliminated
picture is then taken care of to molecule swarm advancement (PSO) to accomplish better division. Local binary
patterns (LBP) and deep features of segmented images are extracted in the subsequent step, and a genetic algorithm
(GA) is used to select the best features. Finally, the tumor grades are categorized using an artificial neural network
(ANN) and other classifiers. The method is evaluated using the publicly available complex brain datasets RIDER and
BRATS 2018 Challenge, which achieved maximum accuracy of 99 percent. The outcomes are likewise contrasted and
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existing strategies which apparent that the introduced strategy gave further developed results which are obvious
evidence of its viability and oddity.

Problem Identification:-

*  One of the most crucial tasks in any brain tumor detection system is the isolation of abnormal tissues from normal
brain tissues.

* Interestingly, domain of brain tumor analysis has effectively utilized the concepts of medical image processing,
particularly on MR images, to automate the core steps, i.e. extraction, segmentation, classification for proximate
detection of tumor.

*  The past works of many researchers under medical image processing and soft computing have made noteworthy
review analysis on automatic brain tumor detection techniques focusing segmentation as well as classification and
their combinations.

III. BRAIN TUMOR USING MACHINE LEARNING

The malignant and benign are two main categories of the brain tumor. The skull is pressurized to enlarge from inside in
case of growth of any benign or malignant tumor. This tumor leads to cerebrum lesion and that could be dangerous to
existence also. The brain tumor is divided into two kinds - primary or secondary. The tumor which happens in the
cerebrum is known as primary brain cancer. Various gray matters are gentle. An optional cerebrum tumor is
additionally metastatic mind tumor. This tumor starts because of spreading of disease cells spread in the cerebral matter
as of an additional limb in which lung or bosom is included. The encephalon could start inside the brain or it spread to
from the rest of the organs of anatomy. It can broaden to the cerebrum. The growth rate and the position of a brain
tumor investigate its impacts on the function of nervous system. The kind of brain tumor and also its size and location
have assisted in prescribing the treatment options of brain tumor.

Machine Learning

Machine Learning is a subset of Artificial Intelligence concerned with “teaching” computers how to act without being
explicitly programmed for every possible scenario. The central concept in Machine Learning is developing algorithms
that can self-learn by training on a massive number of inputs. Machine learning algorithms are used in various
applications, such as email filtering and computer vision, where it is difficult or infeasible to develop conventional
algorithms to perform the needed tasks [4]. Machine learning enables the analysis of vast amounts of information.
While it usually delivers faster, more precise results to identify profitable prospects or dangerous risks, it may also
require additional time and assets to train it appropriately. Merging machine learning with Al and perceptive
technologies can make it even more effective in processing vast volumes of information. Machine learning is closely
associated with computational statistics, which focuses on making predictions using computers. Machine learning
approaches are conventionally divided into three broad categories, namely Supervised Learning, Unsupervised
Learning & Semi-supervised Learning, depending on the nature of the "signal" or "feedback" available to the learning
system.

Face anti-spoofing (FAS) has lately attracted increasing attention due to its vital role in securing face recognition
systems from presentation attacks (PAs). As more and more realistic PAs with novel types spring up, traditional FAS
methods based on handcrafted features become unreliable due to their limited representation capacity. With the
emergence of large-scale academic datasets in the recent decade, machine learning based FAS achieve remarkable
performance and dominate this area.

Supervised Learning

A model is trained through a process of learning in which predictions must be made and corrected if those predictions
are wrong. The training process continues until a desired degree of accuracy is reached on the training data. Input data
is called training data and has a known spam / not-spam label or result at one time.

Unsupervised Learning

By deducting the structures present in the input data, a model is prepared. This may be for general rules to be extracted.
It may be through a mathematical process that redundancy can be systematically reduced, or similar data can be
organized. There is no labeling of input data, and there is no known result.
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Semi-Supervised Learning

Semi-supervised learning fell between unsupervised learning (without any labeled training data) and supervised
learning (with completely labeled training data). There is a desired problem of prediction, but the model needs to learn
the structures and make predictions to organize the data. Input data is a combination of instances that are marked and
unlabeled.

IV. CONCLUSION

Medical image processing gains popularity due to various types of disease detection, prediction and classification. The
processing and evaluation of normal as well as abnormal images is the major objective of medical image processing
which helps in diagnosing the tumor affected regions from brain image dataset. It enables the automated processing to
challenging scenarios without human intervention. But how accurately and effectively it is diagnosing the tumor
images, it depends on the techniques we are using in various phases of cancer recognition. Detecting the brain cancer
from MRI pictures is the major aim of this study.
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