Advancing Tumor Diagnosis: The Contribution of Deep Learning to Brain Tumour Segmentation

Abstract 
Around the world, cancer has emerged as an insidious killer, and it seems that the occurrence of brain and lung tumors keeps increasing. Results are much better with the right step taken at the right time, but MRI scans as a primary step are unwieldy, long-winded, and two-dimensional at best. The number of reported cases of lung cancer in India alone is over 70,000. The figure for people suffering from brain tumors stands at around 50,000. This survey examines the importance of accurate segmentation and associated markers along with different classification and deep learning-based methods making segmentation models will be compared with how it performed effceitvely over older techniques. Moreover, effective identification of is an significant element in making the analysis and the treatment planning as well as prognosis determination much better. Manual segmentation approaches are always error prone, much slower, and subject to inter-observer variability which makes automated approaches a necessity in clinical practice. Deep learning approaches have recently shown much better results for tumor segmentation with CAD systems depends on convolutional neural networks (CNNs) and other deep neural networks. These architectures capture the complex spatial and contextual patterns of the images, which is not possible with traditional image processing methods. Therefore, automated seperation of tumor is much more feasible, exact, and robust.
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1. Introduction 

CT scans and MRIs are the most widely used imaging techniques. The imaging techniques helped the radiotherapist and physicians in formulating a treatment strategy. For further analysis, the images from the MRI scan or CT scan are processed to obtain the Region of Interest (ROI). In this context, the ROI refers to the tumor affected part of a head MRI image. In the earlier days, the estimation of ROI was done manually. The process of auto labeling of ROI is very tedious and time consuming along with being prone to errors. The solution to this problem is computer aided segmentation of the ROI using artificial intelligence. The extraction of the ROI is done using numerous tools. There are many tools that have been created for the automatic processing of an MRI scan of a head. These processes figure out which of the particular parts of the body is going to be examined.  While taking the CT or MRI images the mistake or artifact which may occur depends on the body part is to be analysed. The prominent artifact is the partial volume effect for brain MRI imaging, but in the thorax, a motion is the dominating artifact.                                 
2.Related Studies 
   a.Brain tumour and its types

Brain Tumour is a disease in which millions of people are suffering across the world. Li Hong Juang  and Ming Ni Wub (2010) [1] describes  clustering technique which is used to detect the location of the tumour accurately and determines the area of the tumour with fast implementation in minimal time. The accumulation of abnormal cells in a brain is called as a brain tumour as shown in Fig. 1 Our human body has many cells; it can die automatically because of aging. This dead cell must be replaced by new cells.  The abnormal or tumour cells grow rapidly when it is needed by the human body and unlike normal old cells, they don't die. This process is continued and the growth of the tumour cells will be high. Gliomas and astrocytic tumours where the most common tumours which  are found in adults. Meningeal tumours are one type of tumour, mostly which affect adults. Treatment given to the tumour affected patient depends on the size, location and how much it spreads to other cells. The other important consideration for tumour treatment is patient age and grade or types of tumour. Earlier detection of tumour will help the patient to increase the lifetime.
[image: Image result for images of mri brain images before and after skull removal]
Fig. 1 Example of Brain tumour images
             	(Source name: https://www.webmd.com/brain/picture-of-the-brain#1)

  b. Definitions of Brain Tumour and its Types 

When uncontrolled cell growth within the head happens, it is referred to as a brain tumor. The brain tumor can be classified into two categories: cancerous or non cancerous. [2] Alexandros et al. (2012) have provided information on a brain tumor and its two types Primary brain tumor and Secondary brain tumor.
A primary brain tumor is defined as an abnormal mass of cells. The process starts within the brain, and it has no ability to metastasize to other areas of the body. A benign brain tumor lacks malignant cells. The increase in cells occurs markedly towards the end of the tumor, and it is easily resectable. This lesion, when reaching a certain size, will compress the area of the brain producing serious problems. Depending on the location of the tumor, it can have an impact on the patient’s longevity.

Madhukumar and Santhiyakumari, (2015) provide an example on the most prevalent type of tumors which might be classified as “Other” types are Secondary brain tumors or malignant brain tumors. It is composed of neoplastic cells. The cancer is called secondary because it starts from the primary site in the skin, lung, breast, kidney and spreads to the brain. It may be benign or malignant but all are harmful to health. The abnormal increase in cells in a tumor is called neoplasia, and there is no space in the brain to house such an excessively growing mass, brain tumors. Tumours are associated with swelling or edema. It involves different grades of increase and decrease because of the increase in blood supply.


This type of tumor compresses and disrupts brain tissues. Cerebrospinal fluid (CSF) is a liquid that surrounds the brain. Some types of tumors compress the CSF cavity and in people with intracranial hypertension, certain brain tumors may cause increased swelling (edema). The grading of the tumors is based on how abnormal or normal the cells appear. This grading of the tumor will assist the physician in determining the treatment options.

The tumor grading is determined by the pattern of growth of the cancerous cells and the rate of their invasion into the adjacent tissues.

Grade 1: Tumor cells in this category show the characteristics of low grade, normal differentiated cells that are relatively slow growing. With appropriate treatment, the patient life expectancy can be improved.

Grade 2: This cell type is neoplasm and demonstrates abnormal appearance and a moderately slow rate of growth. The tumor cells invade the surrounding soft tissue. This is a very aggressive cancer and shortens the life of the affected person.

Grade 3: This cell type has an altered appearance, exhibits aggressive growth, and considerable invasiveness into the adjacent brain tissue.

Grade 4: Highly aggressive neoplasm in the form of malignant cancer cells that invasively infiltrate other tissues and organs.

[bookmark: _Hlk191121387] infiltrate other tissues and organs.The following reasons are the main causes of the brain tumour for example, when we continually exposed to pesticides, industrial solvents, and some chemicals. [4] Bjoern et al. (2016) discusses a brain tumour is also a genetic disease, such as neurofibromatosis. When the brain is affected by the tumour cells, it automatically kills the normal brain cells and also increases the intracranial pressure. Indications of brain tumour based on the position of the tumour, the category of the tumour and also the dimension of the tumour.
Symptoms of brain tumour include the following like headaches in the morning, Seizures, giddiness, hesitant, trouble with walking, communication problem (Difficult to find the suitable word), Vision problems, unfamiliar eye activities and Faintness on one side of the body. The treatment for the brain tumour based on the following
· The nature and location of a brain tumour.
· The tumour shape and size
· The patient age and health
2.1 Medical imaging modalities
[5] Yezzi et al. (1997) Having the precise and clear visual representation of our internal organs is made possible by various imaging techniques such as CT scan and MRI. These techniques can also be used to visualize the internal structure of bones and skin. Complex human conditions need to be diagnosed with the use of medical imaging. It is possible to create a real representation of a human body in order to find out the abnormalities. Examples of these medical imaging techniques are MRI, CT, and ultrasound, as well as other scans such as positron emission tomography (PET). The different kinds of Medical Imaging techniques are listed below.
· Computed Tomography (CT)
· Magnetic Resonance Imaging (MRI)
· Flow Sensitive MRI (FS MRI)
· Functional MRI (FMRI)
· Dynamic CT or Dynamic MRI
· Angiography and MRI Angiography (MRA)
· Magnetic Resonance Spectroscopy (MRS)
· Positron Emission Tomography (PET)
· Single Photon Emission Computerized Tomography (SPECT)
· Magneto Encephalo Graphic (MEG)
Different medical imaging techniques, as shown in Fig. 2, can be employed in the capturing of brain images. It is noted that for Medical Image Processing, the CT and MRI imaging techniques are the most widely used. This study carries out the segmentation step in the MRI brain images.
[image: Image result for flow diagram of fuzzy c means  algorithm for brain tumour detection]
Fig. 2 Diagnostic methods
(Source name:  https://www.google.co.in)
2.2  Computed Tomography (CT)
[6] Fuyong Xing et al. (2016) demonstrates CT utilizes X-rays to reproduce the internal organization of the human body. After CT imaging, the reconstruction of an image depends on the X-ray absorption profile. X-rays are electromagnetic waves which are used to provide useful information about the human body.
For every tissue, the X-ray absorption profile differs. On a CT film, dense tissue appears white, while soft tissue appears gray. The lungs appear black during CT imaging because the hollow spaces within them are filled with air. CT imaging is a highly effective medical technique that does not use harmful radiation. It helps in diagnosing diseases in various parts of the body, including the brain, pelvis, liver, chest, abdomen, and spine.
 
a. Brain Imaging

Researchers and physicians utilize brain imaging techniques to identify anomalies within the brain. Among the various imaging methods, CT and MRI are two important, non-invasive, and safe imaging techniques
b. Brain CT Imaging
 Abhirup Banerjee and Pradipta Maji (2015) proposed one of the latest technology used to capture the problem inside of the brain during head injuries. The problem in the brain was like bleeding, Skull damage, and blood clot due to stroke and brain tumours. This imaging method very fast and provides accurate, detailed information of brain anatomy. The main advantages includes like
· It is a non-invasive method
· It requires less scan time
·  Cost effective, it gives a great spatial resolution	
The disadvantage is the patient is exposed to Radiation
2.3 Magnetic Resonance Imaging (MRI)

MRI is the most active and flexible radio imaging technique. A person’s internal organ is captured using electromagnetic radiation. It is a non-invasive methodology which assist the physicians to identify the abnormality with internal structures of the body such as bone and soft tissues. The MRI imaging technique, Unlike in X-ray, does not utilize harmful radiation. When radio frequency signals are fed into the human body, it can arrange the hydrogen atoms within the body. Using MRI technique, the images can be produced with diverse strengths interchanging the imaging parameters associated with, longitudinal relaxation time (T1) and transverse relaxation time (T2). MRI can also help to produce the structure of brain, chest abdomen, and pelvis which helps in diagnosis of different diseases. In early diagnosis of brain infection, brain tumors, MRI is essential and a rapid diagnostic image in medicine. MRI is the most popular technique to complex white matter disease which cannot be identified using CT imaging. The intensity and contrast of MRI images mainly depend on the T1 and T2 relaxation time.

3.Digital Image Processing
This following topic is discussed, how the image processing is helping for diagnosis and segmentation of brain tumour. Before discussing segmentation some, fundamentals in image processing are to be known necessarily.
Image – To represent each level of an image, a two-dimensional function f(x,y) is used, where x  and y are the spatial coordinates. Each point in the image is represented by an intensity value, which is a function of f at the corresponding coordinates (x,y)
Digital image- The image is mainly composed of a group of pixels, when the amplitude of pixel is finite and discrete in nature, hence it is called digital image
Digital Image Processing- It means the dealing out of acquired digital images by using digital computers
Pixel - The image is composed of many pixels. Each pixel has the different value, for an 8-bit image, the pixel value varies between 0 to 255. The intensity of a pixel at an instant depends on a number of light photons striking at that instant
 Uses of Image Processing 
Applications in Image Processing 
It finds many applications in the medical field. After acquiring MRI or CT images of various body parts. The captured images have undergone for various operations like Image Enrichment to recover the quality of an image. The lesion (tumour affected area) can be separated from an MRI image using segmentation algorithm. The secured information from remote areas can also be collected using image processing techniques.
3.1 Need for segmentation
· The stage of dividing an image into smaller regions is referred to as segmentation, which can be classified based on gray level, color, texture, brightness, and contrast. The main purposes of segmentation for medical images are:
• The estimation of the ROI (Region Of Interest)
• The investigation of the anatomical structure of chosen body areas
• The determination of the dimensions of a tumor
• It also helps the radiologist to estimate the radiation dose before the radiation therapy.
Different automatic segmentation of the tumor has been analyzed and compared using different techniques and incorporating new factors like:
• Partial volume effect;
• Intensity inhomogeneity;
• Existence of artifact;
• Different soft tissue.
As for some basic measures of tumor segmentation performance, accuracy, time, and number of iterations can be improved if artifacts created in motion are removed by applying filters that are known to be effective where there are non sharp edges of the image. Motion artifacts can be removed by employing a proper restoration technique. These days, the preferred approaches for segmentation are based on texture and the gray level. An artificial neural network is a valuable instrument for users of segmentation tools because it further enhances the scope and potential of the algorithms. So far discussions have been done here and now an issue on the different types of segmentation will be discussed next.
· Threshold-based separation
· Edge based segmentation
· Region based segmentation 
· The edges are classified as follows
· Horizontal edges
· Vertical edges
· Diagonal edges
3.1 Purpose to detect edges
The shape of an image basically depends on the edges. To estimate the size or shape of the tumour it is necessary to identify the edges. The noise on the edges can be removed by using filters. The edges can be detected by using different edge detection operators. "The horizontal and vertical edges are recognized by the Prewitt operator. The Sobel operator uses a derivative mask to detect both horizontal and vertical edges. Robinson Compass Mask operator uses a derivative mask that rotates in all directions to analyze edges throughout the entire image. Kirsch Compass Mask uses  This derivative mask is used to detect edges in all directions. A second-order derivative mask is used by the Laplacian operator to detect edges in all directions



3.2 Region based segmentation
 During segmentation, it is necessary to find the affected portion of certain body parts. The affected portion is also called as Region of interest. The ROI is the tumour portion for MRI brain tumour images . This can be extracted by using region splitting or merging algorithm.
 a. Region Merging
 Region merging is the method used to combine the different regions of an image based on certain features. The merging process starts with the selection of seed pixel. The seed may be a region or single pixel. Once the seed selection was over all the pixels were compared with seed pixel based on the uniformity criterion. This process is continuous and it requires more time when the fine detail is needed. Because of the merging of two regions will cause the change in the property being measured.
b.Region Splitting 
The original image is divided into sub-regions till the entire sub-region is uniform. The necessary or sufficient condition for the splitting algorithms was, the property of the recently split region do not change from those of the original region. Another drawback of this method was where to start the partitioning procedure.
4.Artificial Neural Networks
[7] Shan Shen et al. (2005) be tell, after the segmentation of tumour or cancer portion, the performance of the algorithms should be optimized with the support of the ANN (Artificial Neural Network) tool. The optimization can be done with the different learning algorithms. Basically, there are two learning algorithms, namely supervised and unsupervised algorithms. The supervised algorithms require the operator wants to be involved throughout the segmentation process, but the unsupervised technique needs the operator to be involved after segmentation process.. Clustering is the process of a grouping of pixels based on specific features. K- means and fuzzy c means are the some of the examples of clustering technique. K- means algorithms are used to create a decision boundary based on labelled training data. Fuzzy c means are an alternative method for classifying the collection of the data point with different degrees of membership. Many textures-based ANN algorithms are also available with greater accuracy. The performance of the algorithms purely depends on what kind of data used to train the ANN. Further, the image segmentation needs the following features 
· Accuracy
· Less dependency on the operator
· Repeatability and Reliability
· Robustness
· AI based classification of tumour  

· The classification and detection of brain and lung tumors has improved significantly due to the advancements in medical imaging deep learning and machine learning. Suryani et al. achieved an accuracy of 98.51% for lung tumor localization using a segmentation-based deep fusion network with class activation mapping.\10\ Amin et al. reported that multimedial data is effectively operated on by CNNs, and non-small cell lung cancer in particular had a classification accuracy of 96.79%.[11] Chen et al. introduced a hybrid segmentation network to detect small cell lung cancer with 2D and 3D CNNs. Their result had a mean Dice score of 0.888.[12]Lin et al. increased the accuracy of the controlling measures for CT based lung tumor classification to 89.55% with Taguchi based optimization of adversarial learning models.[13] Further, Grazia et al have recently enhanced the accuracy of lung tumor detection by combining topological data analysis with machine learning to enhance segmentation and classification.[14]
· 
Improved techniques in deep learning have assisted in detecting brain tumors. For example, Majib et al. used a stacked classifier, VGG-SCNet, that allowed them to achieve scores of F1 greater than 99% in MRI brain tumor classification. Nayak et al. achieved a hundred percent accuracy by employing advanced optimization techniques on the CNN architecture. Rasool et al. created a hybrid CNN model with GoogleNet and SVM, to obtain 98.1% accuracy on tumor detection using MRIs. Then, with SqueezeNet and SVM, the classification accuracy was improved to 98.7%. Other hybrid methods, such as low-rank tensor decomposition with machine learning and cross-transformer methods, have also shown added efficacy in brain tumor detection. Hamd et al., for instance, have claimed the use of machine learning in analyzing MRI images for brain tumor detection in children, which is one of the most effective applications in the field Machine learning models have also been trained to automatically segment brain tumors from MRI scans. Sofar, attempts using CNN alone crafted the dual-model approach which integrates Explanatory Artificial Intelligence (XAI) for addressing the challenge of trust and interpretability. LIME and SHAP are examples of XAI methods that aid in making autonomous disease prediction systems more interpretable. A review of 91 studies conducted between 2018 and 2022 confirmed that the use of XAI can, at the least, improve transparency and aid decision making in healthcare, manufacturing and even transportation.

· Saliency Maps (SMs) are particularly effective in visualizing decision-making processes, improving clinician trust and interpretability, especially in high-stakes applications like ophthalmology. With the boom of DL in medical image analysis, Explainable AI is important for ensuring reliability and trustworthiness in clinical settings.
· This survey synthesize progress in Machine learning, Deep Learning, and Explainable AI , exhibit  their potential for progressive impact on medical imaging and in the areas of transparency and model reliability.
5. Fundamental processes involved in image Segmentation 
The following Fig.3 represents the various stages of operation of image segmentation. During segmenting the ROI of an image the following steps are used.
a. Image acquisition 
 Image acquisition refers the processing to generate medical images of body parts using various imaging modalities. The various modalities include CT, MRI, PET. But the research work mainly uses the MRI brain image to detect tumour portion. This exact detection requires a high-resolution MRI brain image.
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Fig. 3 Flow diagram of image segmentation


b.MRI imaging technique

  An MRI technique uses a magnet, radio waves and a computer to produce the internal structure of body parts. The patient is located on the bed that is connected to the magnet. The hydrogen atoms of the human body are aligned with the help of the strong magnetic field produced by the magnet. Further, this atom can be exposed to a beam of radio waves, and it rotates the photons of a human body and it produces a weak signal. It must be detected by the receiver of the MRI. Next, the signal from the receiver is sent to the computer in order to produce the image. Finally, the MRI method relatively produces complete organization of body parts.
Neurosurgeons or doctors mostly prefer MRI imaging technique, because of its high accuracy in disease detection for the entire body. Neurosurgeons use MRI technique shown in Fig.3  to diagnose the abnormalities in the head like stroke, brain tumours, and inflammation of the spine. Neurosurgeon uses the MRI not only for the study of brain anatomy, but for the reliability of the spinal cord after trauma. MRI scanners generate 1500 images/second. With the help of MRI imaging, it generates high contrast images for studying soft tissue anatomy. After doing many kinds of literature on brain tumour segmentation, MRI images are mostly used by researchers.

[image: Image result for diagram of patient with MRI]
Fig.3 Schematic diagram of MRI
c. Preprocessing 
 Preprocessing is the most important and challenging task in computer-aided segmentation. Before applying any algorithm on the image it is necessary to perform the preprocessing for every image. Because the same tissue type occurs in different scale of intensities. This is due to atmospheric noise, sensor regularities. This noise degrades the accuracy of detection of abnormalities. Particularly in tumour detection preprocessing is the most required step so that the segmentation algorithm works properly. Basically the preprocessing can be performed in two steps. The first step removes the film artifact with the help of median filter and tracking algorithm. The second step uses morphological operation is used to remove the unwanted skull, ribcage portion. This process decreases the false positive in the result.

d. Need for preprocessing
[7] Shan Shen et al. (2005) describes the  compulsory process that can be performed on CT, MRI images. This process basically reduces the artifact, noises present in the acquired image. Hence the image quality should be improved before the segmentation process. While removing noise and artifact it is necessary to preserve its images without degradation of the original image. The filter helps to perform the preprocessing operation. It is achieved in two ways. The first step includes removing of film artifacts from an MRI brain image; the second step includes removing of skull portions.
The film artifacts are referred patient name, age, labels can be separated by using a median filter. The main advantage of this filter is it removes the noise without affecting the edge information from an image. The edges or boundary information is very important in calculating the tumour portion from an MRI - image. The removal of noise and artifacts increase the quality of an image and also increases the quality of tumour diagnosis and detection.
e. Skull removal 
 From the MRI and CT images, it is necessary to remove the non-brain tissue like fat, skull or neck. The intensities of these parts overlapping with intensities of brain tissues. This skull removal process is basically used to classify the voxel as brain or non-brain tissues. As a result of the new image with the new voxels this has the value of ‘1’ for brain voxels and ‘0’ for remaining pixels. The gray matter, white matter, cerebral spinal fluids are the brain voxels. The scalp, Dura matter, fat, skin, muscle, edges, and bones are named as non-brain tissue. The skull removal can be performed by using tracking algorithm, Morhological operator. The two techniques used for both CT and MRI image. 
The tracking algorithm helps to remove the skull portions from the brain image. It will use the threshold value 200-255, to extract the unwanted skull portions. But this algorithm removes the required data from the region of interest. This will reduce the accuracy of brain tumour detection. The limitation is overcome by using Morphological operator. The next topic will discuss morphological operations.
f. Morphological operator 
 Basically, mathematical morphology depends on set theory. The operator performs the operations by preserving the desired shape information and can eliminate unwanted objects. It has two operations Erosion and Dilation
Dilation is the process which fills the holes and smoothens boundaries. Erosion is the operation used to separate the small objects and removes the objects joined by a small bridge. The main advantage of morphological operation is, it preserves the shape information, but in the Gaussian filter blurs the image.
g. Image Enhancement 
[8] Atiq Islam et al. (2013) discussed image enhancement is used to improve the appearance of the image by sharpening the edges, corners, and lines. Many filters are available to perform the enhancement operation, but median filtering is mostly used in image processing to decrease the salt and pepper noise. The enhancement operations can be performed using the following filters
· Median filter
· Weighted median filter
· Adaptive filter
· Spatial filter
h. Feature extraction
Basically, feature extraction refers transforming the input data into a set of features is called feature extraction. Image feature refers the unique characteristics to an image structure. The features can be calculated by arithmetical measurement, numerical calculations which help to discriminate the region of interest from their background. The segmentation is mainly based on the suitable feature selection and exact feature extraction.
Normally statistical or arithmetical approach is used for feature extraction of MRI brain image. The statistical features help in the classification of texture, pattern recognition and also feature are represented in multidimensional space. Extracted statistical features mostly depend on the first and second order statistics of gray level intensities in the image. First order statistical features are constructed by calculating the histogram for the intensity value of pixels. The first order features include the intensity, mean, median and standard deviation of the pixel values.
The above features are not related to spatial distribution. Hence it can combine with the second order features to obtain the spatial relationship between pixels. The texture features of an image are called as second-order features. These two features generally related to the appearance of the images. The second order features are computed using gray level co-occurrence matrix. The appearance of the Region of interest mainly depends on the pixel or voxel intensities and the 3-dimensional relationship between the intensities of an image.
6. 6. Important features for Image segmentation
Edges are the most important features for segmentation. Edges are generally referring boundaries or borders of an object. The intensity variations on the edges are high compared to other parts. This type of intensity changes can be detected by using thresholding. This method is sensitive to noise. For thresholding method, the region of interest is calculated by comparing each pixel with the threshold value. The value of the threshold is calculated from the overall intensity distribution of the image. But in the presence of noise, this method does not provide a spatial relationship between the intensity values of a pixel.
The accuracy of the diagnosis and segmentation system is improved using GLCM technique(Gray Level Co-occurrence Matrix)
. Using this method feature is extracted in two steps. The first step includes calculation of GLCM matrix. Based on the GLCM matrix, the texture features are calculated. Due to the complex structure of the brain, it is necessary to obtain the features which have the capability to classify Gray matter, white matter, cerebral spinal fluid. Some of the features are listed as follows
    6.1 Classification of segmentation
This topic briefly gives the various segmentation methods. And provides how the segmentation is performed on MRI brain image. MRI brain image segmentation is a challenging job since the captured image is affected by magnetic noise and other image artifacts. Hence, many segmentation methods are implemented for processing MRI images. But there is no one method is not suitable for every image. Each method are suitable for certain specific images. For example, the texture features provide the spatial information associated with an image. But the intensity-based approach basically depends on the gray level histogram, which does not provide spatial information. But the segmentation based on the theory of graph cuts is applied to any type of images like gray or binary images. An unsupervised fuzzy clustering finds many applications like sensing of remote areas, geology, biomedical, molecular or biological imaging.
Watershed segmentation is a gradient-based segmentation. The method is highly recommended for the images have a higher intensity. The segmentation technique is applied after the detection of background and foreground of the processed image. The main advantages of this process to capture the weak edges. During this process, the image appears like a mountaintops and dark pixel appears like a valley or basins. When any wound or lesions present in the valleys, then can be gradually combined with the water that will be poured. During this process, water originates from some other punctured that cannot permit to be mixed. Hence the dam is constructed at constant points which act as a boundary for water and objects.
Conclusion 
Cancer, especially brain and lung cancer, remains a serious worldwide health issue, with rising incidence rates calling for more efficient diagnostic tools. MRI cans, although common, are limited in accuracy, speed, and dimensionality, and thus require improved imaging analysis. Precise tumor segmentation is important for better diagnosis, treatment planning, and prognosis. Manual segmentation techniques are time-consuming and susceptible to variability, making automated methods essential.
Deep learning-based segmentation, especially using convolutional neural networks (CNNs), has become a strong contender, surpassing traditional imag.e processing methods. Such models are efficient in capturing subtle spatial and contextual information, resulting in more accurate tumor detection. The combination of deep learning with computer-aided diagnosis (CAD) systems improves medical decision-making by minimizing human error and maximizing efficiency. With ongoing research and development, AI-based segmentation can transform cancer diagnosis to become quicker, more accurate, and accessible. Optimizing deep learning models, fusing multi-modal imaging modalities, and providing clinical validation should be the direction of future efforts for large-scale adoption. By harnessing AI, medical practitioners can enhance early detection and treatment significantly, eventually saving lives. This paper entirely provides the basic idea of brain anatomy, brain tumour classification, and various tools for analysing tumour, the fundamental terms associated with the research is also mentioned. 
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