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Abstract 

 
Brain imaging techniques play an important role in determining the causes of brain 

cell injury. Therefore, earlier diagnosis of these diseases can bring huge benefits in improving 

treatment possibilities and avoiding potential complications that may occur to the patient. 

Recently, brain tumor segmentation has become a common task in medical image analysis 

due to its efficacy in diagnosing the type, size, and location of the tumor in automatic 

methods. Despite deep learning-based methods have successfully improved the accuracy of 

brain tumor segmentation in MRI, some challenges remain.  

These challenges are particularly prominent in small-scale tumor regions, where 

issues arise due to their diminutive size and the substantial variation between regions 

occupied by different tumor classes. Additionally, limitations in parameters and 

computational complexity contribute to these challenges. Thus, considerable potential 

remains for enhancing these methods and increasing their efficacy. In this thesis, we develop 

two deep learning-based brain tumor segmentation methods with multimodal MRI images. 

The first method focuses on MRI brain tumor segmentation with a 2D residual neural 

network (2D ERU-Net). This method uses residual units to speed up training and 

convergence, and a deep supervision module (DSM) to address gradient-related problems 

and obtain high-resolution feature maps.   

The second method aims to present a lightweight multi-modal brain tumor 

segmentation network based on Multi-Perspective Attention (MPA) module, along with 

residual units and DSM, to enhance feature representation by recalibrating spatial, channel-

wise, and depth (inter-slice) attention information in a merged method, ensuring improved 

sensitivity to relevant tumor structures in 3D MRI image. We evaluated these proposed 

methods on public multi-modal brain tumor segmentation datasets and demonstrated the 

effectiveness of these proposed methods.  
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