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Recent Advances of Hyperspectral Imaging Application in Biomedicine
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Abstract Hyperspectral imaging (HSI) combines spectroscopy and imaging technology, and can acquire multi-
dimensional information that includes two-dimensional spatial information and one-dimensional spectral information.
The space-resolved spectral images obtained by HSI can provide diagnostic information about histophysiology,
morphology, and composition of tissues. HSI is an emerging medical imaging modality and has broad potential
applications in the field of biomedicine, especially in disease diagnosis and image-guided surgery. We introduce the
basic principles of HSI, the configuration and characteristics of HSI system, and review the recent developments of
HSI in biomedical field and its applications in disease diagnosis and surgical guidance. The future research direction
and development prospects of HSI are also analyzed and forecasted.
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Fig. 1 3D HSI images and spectra
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Fig. 2 Schematic of a pushbroom HSI system'®
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Fig. 4 Image processing by hyperspectral camera”™ . (a) Esophagogastroduodenoscopy image of a gastric adenoma of

the anterior wall of the stomach; (b) hyperspectral camera image before image processing; (c) image processed on

the basis of the SR at the 770 nm wavelength with a two-color gradation; (d) image processed on the basis of the SR

at the 770 nm wavelength with a 20-color gradation by hyperspectral data analyzer
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Fig. 5 Classification result of a pathology slide based on wide-gap second derivative analysis
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(a) The mean transmittance curves of two different regional organizations; (b) corresponding wide-gap

SDT spectra; (c) the cancer tissue of the H& E-stained histological slide; (d) classification result

according to wide-gap SDT method combined with segmentation algorithm
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