Spatlotemporal Forward Model for Diffuse Optical Tomography
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What are the spatial maps and principal components of systemic effects? What are the transfer function models for measurable physiology?
The physiological variance in diffuse optical tomography (DOT) is caused by systemic and local effects. We pose these questions to demonstrate the utility of spatiotemporal forward modeling of DOT.

Systemic sources include cardiac pulsation, respiratory movements and Mayer waves. Local sources Our model was constructed by assembling available systemic and cerebral physiological models
include vasomotion and neurovascular coupling. We want to study these components but the effects are and biophysical models of the head for the purpose of exploring the dynamics of DOT. Here we
mixed and cannot be experimentally separated without greater prior knowledge about this physiology. analyze simulated DOT measurements to characterize the systemic physiological components.
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Spatiotemporal forward modeling of DOT reveals the systemic physiological effects.

The spatial activation maps of systemic physiological The system identification transfer functions show that while the
components show that complex spatial variation can arise ~dynamic relationships between measurable physiology and DOT
from the frequency dependence of cerebral autoregulation are generally consistent, there is considerable variation from
combined with the spatial variations in DOT measurement channel to channel. These results could be used as statistical
sensitivity to different tissue types. The striking similarities priors to improve signal separation in the analysis of real data.
between certain physiological and principal components These time-invariant models could also be evaluated against a
provides insight on the blind separability of systemic effects. ~ dynamic state-space approach to system identification.
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