
  

 
 

Call for Participation 
One-day Seminar on Diffusion MRI 

 

Electronics and Communication Sciences Unit (ECSU), Indian Statistical Institute, Kolkata 
August 27, 2014 

Url: http://www.isical.ac.in/~ecsu 
 

Venue: ECSU Seminar Room, 9th Floor, S. N. Bose Bhawan (Library Building), ISI, Kolkata 
 

Speaker: Dr. Aurobrata Ghosh, Post-Doctoral Research Engineer in Diffusion MRI, INRIA Sophia Antipolis, France.   
                Url: https://sites.google.com/site/brainconnectomics2 
 
Diffusion MRI: 
 
Diffusion MRI (dMRI) is as of today the unique tool that allows a virtual dissection of the CNS white-matter in vivo and non-
invasively. It is the only method that allows us to infer the microstructure of the human brain, to trace its connectivity (the 
human connectome) and to assess its integrity. Today, since a large population grows older and many pathologies are traced to 
disorders or degeneration of the cerebral white matter, diffusion MRI is becoming an invaluable tool for diagnosis and 
prognosis. Further, it also provides a crucial means to aid our efforts in understanding and establishing the link between the 
brain's functional activity and structure. Therefore, this novel imaging modality is of great interest to a wide range of 
inquisitors -- from mathematicians, physicists computer-scientists, neuro-scientists to clinicians & medical doctors.  
 
Talk 1: Diffusion MRI I: The Basics (11:30 – 13:00) 
 
Abstract: In this first and introductory talk I will cover the basic concepts of diffusion MRI. I will begin with the three 
fundamentals ingredients of the problem -- i) diffusion and the way it is modeled classically, ii) the brain, its tissue 
microstructure and thus what can be inferred from diffusion in the cerebral white-matter and iii) how the self-diffusion of water 
can be measured non-invasively from NMR. From the descriptive physics of this introduction I will present the basic 
governing equations of the dMRI signal and develop the framework of Diffusion Tensor Imaging (DTI). DTI is as of today the 
single most popular model that is used regularly and has almost become part of day-to-day vocabulary. 
 
Talk 2: Diffusion MRI II: Advanced Models in Computational Diffusion MRI (14:30 – 15:30) 
 
Abstract: In this second and advanced talk, I will delve into important modeling and mathematical problems in computational 
dMRI. Beginning with DTI and showing how it is limited I will motivate higher order and more important models that have 
been developed in recent years. During this talk I will also present my research and contributions in the domain. I will deal 
with models that go beyond the simple assumptions of DTI and use various different mathematical aspects to recover much 
more accurate descriptions of the cerebral white-matter. I will conclude with the latest state-of-the-art models that are being 
researched as of today and which can recover concrete microstructure measures such as axon diameter distribution and 
dispersion from the dMRI signal. These promise to have immense impact on clinical and computational medical dMRI 
domains in the short future. This should give an idea of the possibilities that diffusion MRI opens up, its current limitations and 
directions for future research. 
 
To Attend: Please send your request to ecsu@isical.ac.in, cc: partha.p.mohanta@gmail.com on or before August 20, 
                    2014 with the following details. 
               

1. Name: 
2. Designation: 
3. Affiliation: 
4. Research Interest:  

 

 


