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Abstract: MRI plays a significant role in brain tumor analysis, diagnosis and treatment planning. It’s useful to doctor to
determine the preceding steps of a brain tumor. Brain tumor detection and analysis by using MRI images is a challenging task
because of the complex structure of the brain. Abnormal growth of tissues in the brain which affect proper brain functions is
considered as a brain tumor. CT-scan is not always preferred method for detection. MRI images provide greater result than CT-
scan and X-rays. In this numerous pre-processing, post-processing, and methods like contrast enhancement, Filtering, Edge
detection, and post-processing techniques like Threshold, Segmentation, Histogram, Morphological operation through image
processing (IP) tool, and image segmentation techniques is available in MATLAB for detection of brain tumor images (MRI-
Images) are discussed
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L. INTRODUCTION

A human body consists of cells and a brain tumor is a mass or growth of abnormal cells in your brain. Brain tumors are the most
common solid tumor in children and adolescents, affecting around 308,102 people and they were diagnosed with a primary brain or
spinal cord tumor in 2020. Many different types of brain tumors exist. Brain tumors can be malignant (cancerous cells) or benign
(noncancerous cells). Medical imaging techniques are used to create visual representations of the interior of the human body for
medical and research purposes and noninvasive possibilities can be diagnosed by this technology. The various types of medical
imaging technologies are based on noninvasive approaches, like MRI, Ultrasound, CT scan, SPECT, PET, and X-ray. When
compared to other medical imaging techniques, like CT scan, and CAT scan, Magnetic Resonance Imaging (MRI) is majorly used
and it provides greater contrast images of the Brain cancerous tissues. Brain tumor detection is able to see through MRI images. In
image processing, image enhancement tools are used for medical image processing to improve the quality of images. Contrast
adjustment, noise filtering, and threshold techniques are used for highlighting the features of MRI images. The Histogram, Edge
detection, Segmentation, and Morphological operations play a vital role in the classification and detection of the tumor in the brain.
This paper focuses on the detection of brain tumors using image processing techniques.

1. LITERATURE SURVEY

In Rabia ljaz et al. [7], the system's goal is to detect brain tumors from MRI images, but it also takes their size into account. Tumors
can be detected in the image. By applying further MATLAB algorithms, they can detect the size of this tumor. Since the intensity of
the tumor is much greater than the background of the image and that’s the only reason tumors can be detected in MRI (Mancas,
Gosselin, et al.2005). This system can precisely locate a tumor in an image. The algorithms used in the system are MATLAB
watershed algorithms. Additionally, some of the brain tumor MRI images were taken for testing the proposed methodology using
the hybrid approach for image segmentation that involves the combination of a top-hat filter and watershed algorithm (Patil and
Bhalchandra 2012). However, their example images are simple cases of MRI scans. However, for more complicated images, their
proposed algorithm failed to generate good results. In contrast, their proposed method shows promising results in more complicated
cases.
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1. METHODOLOGY
The various steps of MR imaging like preprocessing, feature extraction, segmentation, post-processing, etc. which is used for
finding the tumor area of MRI images. The figure-1 shows the basic structure of feature extraction through digital image processing

Input (MRI Image)

Pre-Processing

Image Segmentation

Feature Extraction

Classification

Fig. 1 Block diagram of feature extraction through Digital

Image processing

Some of the Image Processing Techniques are:

A. Median Filtering for Noise Removal
The median filter is a nonlinear filter that is used for removing noise from the images. It is very effective at removing impetus noise,
the “salt, and pepper” noise, in the image. The principle of the median filter is to substitute the gray level of each pixel with the
median of the gray levels in a neighborhood of the pixels, instead of using the average operation. The median filter used for
removing salt and pepper noise from MRI images is shown in figure 2

(<)

(d)

Fig 2. (@) And (c) original images and (b) and (d) after noise removal by median filter
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Noise removal techniques have become a necessary practice in medical imaging applications for the study of anatomical structure
and image processing of MRI medical images. To report these issues, many de-noising algorithms have been developed like the
Gaussian filter, Weiner filter, median filter, etc. The most commonly affected noises in medical MRI images are Speckle, Salt and
Pepper, Gaussian, and Poisson noise. The medical images taken for comparison include MRI images, in grayscale as well as RGB.

B. Image Enhancement
Image enhancement techniques improve the quality of an image used in various fields. A variety of techniques are used for
improving image quality. Contrast stretch edge enhancement, density slicing, and spatial filtering are the more commonly used
techniques. Image enhancement helps to improve suitable and efficient treatment by improving images Image enhancement is
attempted after the image is corrected for radiometric and geometric distortions. Image enhancement methods are applied
individually to each band of a multispectral image. Image enhancement techniques are used in the medical field, especially in MRI
images, because of the precision and wide variety of digital processes.

Fig 3 image (A) without image Enhancement and image (B) with images enhancement

C. Threshold

Threshold Image threshold is an effective, simple, way of partitioning an image into a foreground and background. This image
analysis technique is also a type of image segmentation that isolates objects by converting grayscale images into binary images.
Image threshold is most effective in images with high levels of contrast. The threshold technique is applied on input of the MRI
image by changing the threshold value and the result is shown in Figures 3 and 4.

Fig 3Threshold applied image

D. Feature Extraction.

Accurate tumor extraction is a critical task in the case of brain tumors due to the complex structure of the brain. There are some
criteria that are being considered to extract features such as configuration, size, form (shape), and image location. With respect to
the results retrieved from extract features the process of tumor classification is performed.

E. Edge Detection

Edge detection is used for image segmentation in areas such as image processing, machine vision, and computer vision. Common
edge detection algorithms include methods like Canny, Sobel, Prewitt, and Robert. Edge detection is an image processing technique
for finding the boundaries of objects within images. It works by detecting discontinuities in brightness.
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F. Histogram

The histogram of an image generally refers to a histogram of the pixel intensity values. This histogram is a graph that shows the
number of pixels in an image at each different intensity value found in that image. The histogram of a digital image with gray levels
in the range of [0, L-1] is a discrete function. The histogram technique used on an image mostly represents the comparative
frequency of the many gray levels in the image. A histogram is a common tool for improving contrast in medical imaging and other
various imaging fields. It recovers the lost contrast by redistributing the image brightness values that unfortunately may generate
undesirable artifacts. T histogram techniques apply on input MRI image and result shown in figure

2000
1600
1600
1400
1200
1000

800
600
400
200

(©) (d)
Fig 5 (a) Original image (b) Histogram graph of Fig. 4 (a)
(c) Histogram of original images (d) histogram image of fig 4(c)

G. Bounding box

[4]The bounding box of an element is the smallest possible rectangle (aligned with the axes of that element's user coordinate
system) that entirely encloses it and it is descendants. [5]When used in medical imaging, the bounding box refers to the border
coordinates that enclose an image. They are often used to or identify bind a target and serve as a reference point for object detection
and create a collision box for that object.

Bounding Box

Fig 8 bounding box applied on MRI images

H. Morphological Operation

The morphological operation is used as an image-processing tool for sharpening the regions. Morphological image processing is a
collection of non-linear operations related to the morphology or shape of features in an image. [3]The erosion and dilation methods
are used for morphological operation. There are two main functions erosion and dilation. The dilation of an image f by a structuring
element (denoted f s) produces a new binary image g = f s with ones in all locations (x,y) of a structuring element’s origin at which
that structuring element hits the input image of the f, i.e. let’s suppose g(x,y) = 1 if s hits f and 0 otherwise, repeating for all pixel
coordinates (x,y). Dilation has the opposite effect of erosion. It also adds a layer of pixels to both the inner and outer boundaries of
regions.
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tumor alone

Fig 7 Morphological operation applied MRI images

I.  Image Segmentation

[6]Image segmentation is a method or technique in which a digital image is broken down into various subgroups called Image
segments which help in reducing the complexity of the image to make further analysis or processing of the image simpler.
Segmentation is simply a way of assigning labels to pixels we used Edge-Based Segmentation, Threshold-Based Segmentation, and
Region-Based Segmentation.

V. CONCLUSION
MRI images are best suitable for brain tumor detection and analysis. In this study, Digital Image Processing Techniques are
essential for brain tumor detection by MRI images. The preprocessing techniques include different methods like Filtering, Edge
detection, and Contrast enhancement; anisotropic diffusion is used for image smoothing. The preprocessed images are used for post-
processing operations like; threshold, histogram, morphological and segmentation, and anisotropic diffusion which are used to
enhance the images.

Input image Filtered image Bounding Box
n
tumor alone Tumor Outline Detected Tumor

Figure 9. Steps of Brain tumor detection
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