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Abstract 

Understanding of the human brain structure and function in health and disease has been of 
great interest in recent years. Nowadays, imaging methods like X-ray computed tomography 
(CT) and magnetic resonance imaging (MRI) provide anatomical data while single photon 
emission computed tomography (SPECT), functional MRI (fMRI), electroencephalography 
(EEG), and magnetoencephalography (MEG) provide functional data. These modalities 
generate huge amounts of raw data that need to be efficiently processed to answer specific 
scientific questions. In this presentation, we will explain state-of-the-art anatomical and 
functional data acquisition and data analysis methods along with their specific applications in 
health and disease. In particular, we will describe signal and image processing methods 
developed in recent years to evaluate brain tissues and structures as well as its biochemistry 
and function in epilepsy and cancer. We will also present approaches proposed for fusion and 
integration of multi-modality data and information to improve evaluation of the brain structure 
and function in different applications. We will conclude the presentation with an overview of the 
problems solved by the recent methods and the challenges that remain to be solved by the 
scientific community.  
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