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This paper introduced a way to reduce a noise signal from multi-spectral images in fluorescence endoscopy using Principal Component Analysis (PCA). The white light endoscopy has been widely used for diagnosing colorectal cancer. However, this conventional endoscopy in morphology were insufficient to differentiate colorectal cancer. Multi-wavelength molecular fluorescence imaging techniques could provide the detection of specific fluorescence targeted molecules on cells in cancer pathogenesis. Recently, a fluorescence endoscopy with a function of multi-wavelength molecular fluorescence imaging has been reported to detect lesions in a colon [1]. However, autofluorescence regarded as a noise signal caused a problem to decrease imaging resolution in fluorescence image of a tissue. Autofluorescence is the light that naturally occurred when specific wavelengths were absorbed in intrinsic fluorescent molecules of a tissue. This autofluorescence reduces the detection accuracy of the actual fluorescence information in a tissue since this was spectrally overlapped with the fluorescence signal which we want to detect [2]. In order to overcome the problem, we studied on removing a noise signal like autofluorescence from the fluorescence signal of a tissue. We designed the optical system for multi-spectral fluorescence imaging that makes it possible to discriminate autofluorescence of a tissue. We utilized PCA method for more accurate multi-spectral unmixing to reduce autofluorescence [3]. PCA is a well-known multivariate statistical analysis and is commonly used as feature extraction method in data science. Traditional methods such as linear spectral unmixing [3] was difficult to perform multi-spectral unmixing because the method requires to know not only the spectral characteristics of each fluorescence element, but also the relative proportion of each element in spectral image. However, PCA can discriminate each element by extracting principal components with dimensional reduction though the characteristics of fluorescence elements is not given. Our experiment is performed on two samples, i.e. fluorescein sample and no fluorescein sample to prove the reduction of a noise signal considered as autofluorescence in the fluorescence endoscopy. We observed that multi-spectral unmixing using PCA could effectively discriminate autofluorescence in fluorescence endoscopy images. We believe that PCA could be a good unmixing technique to be applied in multi-spectral fluorescence endoscopy in the sense that PCA can identify sample fluorescence information in the fluorescence imaging.
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