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Abstract— The brain tumors, are the most common and 

aggressive disease and it is challenging task to detect brain 
tumor in early stages of life, it leads to a very short life 

expectancy in their highest grade. Thus, treatment planning 

will be a key stage to improve the quality of life of patients. 

To evaluate the tumor in a brain used various image 

techniques such as Computed Tomography (CT), Magnetic 

Resonance Imaging (MRI) and ultrasound image etc. 

Mostly, in this work MRI images are used to diagnose tumor 

in the brain. The huge amount of data generated by MRI 

scan that helps to classify tumor vs non-tumor in a particular 

time. But it having some limitation (i.e.) accurate 

quantitative measurements will be provided for limited 

number of images. To prevent death rate of human trusted 
and automatic classification scheme are essential. The 

automatic brain tumor classification will be very challenging 

task in large spatial and structural variability of surrounding 

region of brain tumor. In this work, automatic brain tumor 

detection will be proposed by using Convolutional Neural 

Networks (CNN) classification. The deeper architecture 

design will be performed by using small kernels. The weight 

of the neuron will be given as small. 
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I. INTRODUCTION 

Brain tumor is one of the unnecessary organs in the human 

body, which consists of billions of cells. Tumor called as the 

abnormal group of cell is formed from the uncontrolled 

division of cells. There are two types of Brain tumor such as 

low grade (grade1 and grade2) and high grade (grade3 and 

grade4) tumor. Low grade brain tumor is called as benign. 

Similarly, the high grade tumor is also called as malignant. 

Benign tumor is not cancerous tumor. So it doesn’t spread 

other parts of the brains. However the malignant tumor is a 
cancerous tumor. Hence it spreads rapidly with indefinite 

boundaries to other region of the body easily. It leads to 

immediate death. Brain MRI image will be mainly used to 

detect the tumor and tumor progress modeling process. This 

information will be mainly used for tumor detection and 

treatment processes.MRI image gives more information 

about given medical image than the CT or ultrasound image. 

MRI images will provide detail information about brain 

structure and anomaly detection in brain tissue.Automated 

methods for brain tumors finding and type cataloging it uses 

brain MRI images from the time when it became possible to 
scan and transport medical images to the computer. Neural 

Networks (NN) and Support Vector Machine (SVM) are the 

usually used methods for their good enhacement over the 

most recent few years. But here Convolutional Neaural 

Network will be used. 

II. LITERATURE SURVEY 

Ghaith Husani and Omar Darwish[2] defines that medical 

images are one of the most important resources used by 

doctors to diagnose brain tumors. A tool with high accuracy 

to automate this process can be extremely valuable. 

However, because of issues related to legal liabilities, such a 

tool cannot replace the expert opinions of trained 

physicians.In this paper,they design a system to correctly 

classify new brain MRI images into images with tumor and 

images without tumor. The experiments they present in this 
work show that after preprocessing MRI images, neural 

network classification algorithm was the best. Lazy-IBk did 

very well and came in second. Na¨ıve Bayes and J48 

decision tree came in last. A much higher accuracy can be 

achieved by gaining a better dataset with high-resolution 

images taken directly from the MRI scanner.Harshini Badisa 

and Madhavi Polireddy [4] defines that tumor is the unusual 

growth of the tissues. A brain tumor is a quantity of 

unnecessary cells growing in the brain or central spine 

canal. It is an unrestrained progress of cancer cells in any 

portion of the body. Tumors are of different forms and have 
different features and different treatment. Brain tumor 

separation using MRI has been an extreme exploration area. 

Brain tumors have various dimensions and shapes and 

appear at different locations. Varying amount of tumors in 

brain magnetic resonance images (MRI) makes the 

automatic division of tumors enormously stimulating.These 

MRI Scanned images are useful in identifying and detecting 

and classifying the tumor parts of the brain easily. This 

paper has given a far reaching outline of the best in class 

MRI-based brain tumor division techniques. A significant 

number of the present cerebrum tumor division strategies 

work MRI images due to the non-intrusive and great delicate 
tissue differentiation of MRI and utilize grouping and 

bunching techniques by utilizing diverse highlights and 

considering spatial data in a nearby neighborhood. The 

motivation behind these strategies is to give a fundamental 

judgment on finding, tumor checking, and also treatment. 

And also to give strong outcomes inside sensible 

calculationtime. Vaishnavi S. Mehekare, 

Dr.S.R.Ganorkar[8] Defines that glioma is a broad category 

of brain and spinal cord tumors that come from glial cells, 

brain cells that can develop into tumors. Low-grade versions 

of gliomas can occur in children. Brain tumors are slightly 
more likely to occur in males. Prior radiation to the brain is 

a risk factor for malignant gliomas. The precise 

Segmentation of gliomas and its intratumoral structures is 

imperative for treatment arranging, as well as for follow-up 

assessments. Be that as it may, it is a testing assignment, 

since the shape, structure, and area of these anomalies are 

profoundly factor. In mind tumor division, they discover a 

few techniques that expressly build up a parametric or non-

parametric probabilistic model for the basic information. 
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Automatic and reliable segmentation methods are required; 

however, the large spatial and structural variability among 

brain tumors make automatic segmentation a challenging 
problem. In this paper, they propose an automatic 

segmentation method based on Convolutional Neural 

Networks (CNN), exploring small 3×3 kernels.Also 

investigated the use of intensity normalization as a pre-

processing step, which though   not common in CNN-based 

segmentation methods, proved together with data 

augmentation to be very effective for brain tumor 

segmentation.  

III. METHODOLOGY 

The main objective of this project is to make a software that 

can detect brain tumor from the MRI images. 

The system consists of the following components: 

The human brain will be modeled by using design 

and implementation of neural network. For vector 

quantization, approximation, pattern matching, optimization 

functions and classification techniques for this neural 

network will be used. The neural network will be divided 

into three types based on their interconnections so these 

three types neural networks are feedback, feed forward and 
recurrent network. The Feed Forward Neural network will 

be further divided into single layer network and multilayer 

network. In the single layer network, the hidden layer will 

be not presented. But it contains only input and output layer. 

The multilayer consists of input layer, hidden layer and 

output layer. The closed loop based feedback network will 

be called as recurrent network  

In the normal neural network, image cannot 

scalable. But in convolution neural network, image can 

scalable (i.e) it will take 3D input volume to 3D output 

volume (length, width, height).The Convolution Neural 

Network (CNN) consist of input layer, convolution layer, 
Rectified Linear Unit (ReLU) layer, pooling layer and fully 

connected layer. In the convolution layer, the given input 

image will be separated into various small regions. Element 

will be activation function will be carried out in ReLU layer. 

However the pooling layer will be mainly used for down 

sampling. In the final layer (i.e) fully connected layer will 

be used to generate the class score or label score value based 

on the probability in between 0 to 1.   

The block diagram of brain tumor classification 

based on convolution neural network will be shown in fig.1. 

The CNN based brain tumor classification will be divided 
into two phases such as training and testing phases. The 

number of images will be divided into different category by 

using labels name such as tumor and non-tumor brain 

image… etc.  In the training phase, preprocessing, feature 

exaction and classification with Loss function will be 

performed to make a prediction model. Initially, label the 

training image set. In the preprocessing image resizing will 

be applied to change size of the image. Finally, the 

convolution neural network will be used for automatic brain 

tumor classification. The brain image dataset will be taken 

from image net. Image net will be a one of the pre-trained 

model. If you want to train from the starting layer, have to 
train the entire layer (i.e) up to ending layer. So time 

consumption will be very high. It will affect the 

performance. To avoid this kind of problem, pre-trained 

model based brain dataset will be used for classification 

steps.  

 
Fig. 1: Block diagram of proposed brain tumor classification 

using CNN 

In this proposed CNN, we will train only last layer 

in python implementation. We don’t want to train all the 

layers. So computation time will be low meanwhile the 

performance will be high in the proposed automatic brain 

tumor classification scheme. 

A. Algorithm for CNN based Classification: 

1) Apply convolution filter in first layer 

2) The sensitivity of filter is reduced by smoothing the 

convolution filter (i.e.) subsampling. 

3) Activation layer transfers the signal from one layer to 

another layer. 

4) Fasten the training period by using rectified linear unit 
(RELU) 

5) The neurons in proceeding layer is connected to every 

neuron in subsequent layer 

6) During training Loss layer is added at the end to give a 

feedback to neural network. 

IV. OBSERVATIONS 

Classifier classifies input images as normal or infected with 

brain tumor. For training 20 images and for testing 6 images 
are used. Then applied 03 convolutional   layers, 03 times 

Relu, 02 times pooling layers. For each iterations we take 10 

epoch, steps per epoch was 800,validation steps were 

6500.So it takes 3 hours to complete the task and shows the 

accuracy Fig.2 and loss Fig.3 graph. So we get results as 

training accuracy 90% and testing accuracy 100%. 

Validation loss 5.7916`-06 
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Fig. 2: Model Accuracy 

V. CONCLUSION 

The main goal of this project is to design efficient automatic 

brain tumor classification with high accuracy, performance 

and low complexity. In the conventional brain tumor 

classification will be performed by using convolutional 

neural network (CNN), texture and shape feature extraction. 

 
Fig. 3: Model Loss 

Further to improve the accuracy and to reduce the 

computation time, a convolution neural network based 

classification will be introduced in the propose scheme. The 

classification results will give as tumor or normal brain 

images. Python language is used for implementation. Image 

net database will be used for classification. It is one of the 
pre-trained models. So the training will be performed for 

only final layer. Raw pixel value with depth, width and 

height feature values are extracted from CNN.  
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