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Brain Tumor Detection and Classification Using Artificial Intelligence





ABSTRACT
· Health is very important for human life. In particular, the health of the brain, which is the executive of the vital resource, is very important. Diagnosis for human health is provided by magnetic resonance imaging (MRI) devices, which help health decision makers in critical organs such as brain health. 
· Images from these devices are a source of big data for artificial intelligence. This big data enables high performance in image processing classification problems, which is a subfield of artificial intelligence. In this study, we aim to classify brain tumors such as glioma, meningioma, and pituitary tumor from brain MR images. 
· Convolutional Neural Network (CNN) and CNN-based inception-V3, EfficientNetB4, VGG19, transfer learning methods were used for classification. of such diseases.
· F-score, recall, imprinting and accuracy were used to evaluate these models. The best accuracy result was obtained with VGG16 with 98%, while the F-score value of the same transfer learning model was 97%, the Area Under the Curve (AUC) value was 99%, the recall value was 98%, and the precision value was 98%. 
· CNN architecture and CNN-based transfer learning models are very important for human health in early diagnosis and rapid treatment






















CHAPTER-1
INTRODUCTION
· The healthcare industry has been rapidly transformed by technological advances in recent years, and an important component of this transformation is artificial intelligence (AI) technology. AI is a computer system that simulates human-like intelligence and has many applications in medicine. One such area is the fight against brain tumors. 
· Brain tumors are a major public health problem in the healthcare sector, and accurate diagnosis, treatment, and follow-up processes are critical. AI has become an important tool for improving these processes and has great potential for early diagnosis and treatment of brain tumors.
· Brain tumors affect human health due to their location1. AI is designed to help diagnose and treat complex diseases such as brain tumors by combining technologies such as big data analytics, machine learning, and deep learning. 
· AI has the ability to detect and classify tumors by analyzing brain imaging techniques, such as Magnetic Resonance Imaging (MRI). AI algorithms can help determine the size, location, class, and aggressiveness of tumors. This helps physicians make a more accurate diagnosis and treatment plan, and helps patients better understand their health.





CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· a method that detects if there is a tumor or not and then classifies the tumor type. The proposed method was tested on 150 T1-weighted MRI brain imaging for identifying brain tumors. The supervised approach was utilized for the classification process, and the principal component analysis was employed for feature extraction. 
· They also assessed the tumor’s area and volume to determine the tumor’s levels. The findings of the experiments demonstrate that KSVM is 97 percent accurate in classifying brain tumors.

.
 
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
· Acquiring large and diverse datasets of medical images with annotated tumors can be challenging. Limited data can lead to models that are not sufficiently generalized.
· Class imbalance between tumor and non-tumor cases can affect model performance, requiring techniques like data augmentation or sampling strategies.
· Deep learning models, especially complex architectures like CNNs, can be difficult to interpret. Understanding how and why a model makes a particular prediction (e.g., identifying tumor regions) is crucial for medical acceptance and trust.
· Lack of interpretability can hinder clinical adoption as healthcare professionals may be reluctant to trust "black-box" models without understanding their decision-making process.
·  



2.2. PROPOSED SYSTEM
· Deep learning is a subset of machine learning that focuses on training artificial neural networks to perform complex tasks by learning patterns and representations directly from data. Unlike traditional machine learning approaches that require manual feature engineering, deep learning algorithms autonomously extract hierarchical features from data, leading to the creation of powerful and highly accurate models. 
· Convolutional neural networks represent a major breakthrough in deep learning and computer vision. These architectures are specifically designed to extract meaningful features from complex visual data, such as images and video. The inherent structure of the CNN, consisting of convolutional layers, pooling layers, and fully connected layers, mimics the ability of the human visual system to recognize patterns and hierarchical features. Convolutional layers use convolutional operations to detect local features, which are then progressively abstracted by pooling layers that condense the information. The resulting hierarchical representations are then fed into fully connected layers for classification or regression tasks. CNN have redefined the landscape of image recognition, achieving remarkable success in diverse domains ranging from image classification and object detection to face recognition and medical image
· 
· 

2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· EfficientNet is a family of scalable and efficient CNN models. The main goal of this series is to achieve better performance with fewer parameters. The term "EfficientNet" is a combination of the words "efficiency" and "network". The model series is mainly used in visual processing tasks such as image classification.
· EfficientNet is a family of models that delivers competitive results in both performance and computational cost. It offers variations of different size and complexity at different scales. Higher numbered models are typically larger and more complex, but require more computing power.
· 



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   


2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005










2.5 MODULE DESCRIPTION
· Input Layer
· Convolutional Layers
· Multi-layer CNN
·  Pooling Layers:
· Output Layer:


Input Layer: 
· The input to a CNN is typically a 3D array of pixel values, where the dimensionscorrespond to the width, height, and colour channels of an image (e.g., red, green,and blue channels for a colour image).
Convolutional Layers:
· Convolution Operation: The core operation of a CNN is convolution. It involves sliding a small filter (also known as a kernel) over the input image and computingthe dot product between the filter and the local region of the image. This operationhelps detect local patterns or features, like edges and textures. 
· Multiple Filters: CNNs use multiple filters in each convolutional layer, and each filter captures different features. As the network progresses through layers, these filters can learn more complex and abstract features.
· 
Multi-layer CNN
· First, we need to determine the architecture of our model. The input form of our data is 400 × 400 and has 3 channels. Since we have a total of 4 different classes, the number of output classes is set to 4. Our model has a structure that includes convolutional and pooling layers. First, there is a 3 × 3 convolutional layer with 32 filters. This is followed by a 2 × 2 max pooling layer. This reduces the size by emphasizing lower-level features. To deepen our model, this structure is repeated twice, adding convolutional layers with 64 and 128 filters, respectively, and maximum pooling layers of size 2 × 2.
· The resulting feature map is transformed into a flat vector with a flattening layer. A hidden (dense) layer of 128 neurons is then added. This layer deepens the learned features and increases generalization. Finally, the output layer has 4 neurons and calculates the probabilities between classes with the softmax activation function. To train our model, we need to determine the optimal function and metrics. In this paper, we use the Rectified Adam optimization algorithm. This algorithm dynamically adjusts the learning rate and helps to use gradients more efficiently. Also, categorical cross-entropy is used as the loss function during training, as it is widely used in multiclass classification task.
· 
. 

Pooling Layers:
· Pooling Operation: Pooling layers reduce the spatial dimensions of the feature maps while retaining the most important information. A common pooling operation is max-pooling, which selects the maximum value from a local region of the feature map. 
· Pooling helps make the network invariant to small translations or variations in theinput and reduces the number of parameters, making the network

Output Layer:
· The output layer of the CNN depends on the specific task. For image classification,it usually consists of as many neurons as there are classes in the dataset, with a SoftMax activation function to produce class probabilities. 
· For other tasks like object detection, the output layer may involve multiple neurons, each associated with a different aspect of the detected objects (e.g., class, location, size).





CHAPTER 3









CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

MODEL DIAGRAM
[image: figure 1]
















CHAPTER 5
CONCLUSION 
CONCLUSION

· CNN-based transfer learning models used in the study performed better. AI in healthcare plays an important role in the management of complex diseases such as brain tumors. AI enables faster, more accurate, and more effective diagnosis and treatment processes. However, AI technology is not intended to completely replace doctors, but to support and enhance their work. 
· To realize the full potential of AI, it is important to consider issues such as ethics, security and privacy. In the future, AI-based solutions will continue to contribute to better management of brain tumors and other health problems, and improve the quality of life for patients. As seen in this study, AI-based studies will increase their importance to human health, from early diagnosis to positive progress in the treatment process.
· Based on the results of this study, transfer learning methods should be preferred especially in image processing-based applications to support health decision makers. The data obtained from MRI or CT can be used as an early warning system to help health decision makers make quick and accurate decisions. 
· Therefore, in addition to empirical analysis, AI-based applications should take a more active role as soon as possible. To this end, the diagnosis of diseases from instant CT or MR images will be investigated in the coming years.
· 
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