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Functional near infrared spectroscopy (fNIRS) is an optical imaging technique that uses NIR light to obtain
information about the brain. It is emerging as a popular non-invasive tool for monitoring brain activity, because it offers
more compact and portable experimental systems, and is relatively more robust to body movements, in comparison
with other common neuroimaging techniques, e.g. as fMRI and PET. However, there are intrinsic limitations in fNIRS
neuroimaging technique. It does not provide the information on the brain structure, and therefore fNIRS results cannot
be compared with the findings from brain mapping studies using other techniques, e.g., fMRI and PET. At present, the
distribution of hemodynamic signals is only partially known and involves several sources of variances, e.g. anatomical,
physiological and optical parameters that vary among subjects and among different brain regions. In addition, spatially
correlated fNIRS data often deflates the statistical inference. These limitations have challenged the statistical analysis
and interpretation of the experiments. At present, there is a general lack of literature and automated tools for analyzing
and interpreting fNIRS data, and there is a need to focus on statistical methods that can specifically deal with the above
limitations. The aim of my thesis is to examine these issues and present statistically robust and practical solutions for
analyzing fNIRS neuroimaging experiments in a statistically and functionally consistent format that is used in other

neuroimaging techniques.
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