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Abstract
UNC has been awarded a Baby Connectome Project (BCP) (for which I will serve as Co-PI) for acquiring
MR images and behavioral assessments from typically developing children, from birth to five years of age. In
this one-hour talk, I will summarize some of the tools that we have developed to the processing and analysis
of infant brain MR images, related to BCP. In our study, we are particularly interested in babies from the time
of birth to when they are 12 months old. Specially, in this period of time, the human brain undergoes a very
significant growth. Understanding this period of the human brain development can tell us a lot about brain
disorders that happen in later stages of life. However, due to myelination occurring rapidly in the first year of
life, there are dynamic changes in the first year. For example, for the T1-weighted brain MRI, at 2 weeks old,
the white matter (WM) is not fully myelinated and its intensity is actually lower than gray matter (GM). At 6
months old, the signal intensity of the WM is almost the same as the GM. After 6 months old, WM-GM
contrast becomes similar to adults, with higher intensity for WM and lower intensity for GM. This
dynamically changing contrast indicates that the dedicated computational tools are need for processing these
images. So, in this talk, I will talk about some infant-centric computational tools that we have developed in
our group. I will first talk about how to improve skull stripping for infant data. Then, I will talk about how
tissue segmentation can be done for infant data to label the tissues as WM, GM, or CSF. Finally, I will also
show some results for diffusion MRI.
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