Near Infrared Diffuse Optical Tomography
(近紅外光擴散光學斷層掃描)

Abstract

Near-infrared (NIR) diffuse optical tomography (DOT) is a biomedical technique for imaging biological tissue that has currently been developed since 1990s.  For its sensing mechanism, it has been widely accepted that NIR tomography offers a way to noninvasively quantify and monitor changes in tissue hemoglobin concentration and oxygen saturation simultaneously, as well as several other chromophores, such as water, lipids, and cytochrome-c-oxidase.  The ability to noninvasively quantify these chromophores as a functional image is important for understanding physiological function and pathophysiological changes within tissues, especially for the diagnosis of malignant tumors.

In this talk, we will introduce the work done at the Institute of Biomedical Engineering, NCU, to investigate and develop the NIR DOT imaging system in the past six years. Two generations of NIR DOT scanning and measurement devices, direct current and intensity modulation, using single rotating-source/detector mechanism have been developed. To reconstruct optical-coefficient (absorption and scattering) images, both forward and inverse computation schemes have been coded, and further enhanced for rapid computation and edge preservation. Experiments on the influencing factors such as the off-boundary, the contrast of inclusion, and the size ratio of inclusions (tumors) to background for one or two inclusions in a heterogeneous phantom were conducted and investigated. Recently, a dual-modality technique based on X-ray mammography is being developed for enhancing the spatial resolution of functional DOT images.
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