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Abstract

spectrum differences of different tissues, which has a significant application value. However, the current sampling speed of

Surgical guidance based on spectral imaging can effectively identify various tissue types by analyzing the

spectral imaging and the presentation of spectral images severely limit its clinical applications. This paper proposes an
augmented reality (AR) computational spectral imaging system for facilitating surgical guidance. High-quality spectral
reconstruction is achieved in a single detection using RGB imaging devices and multispectral single-pixel detectors, which
greatly improves the imaging speed and reconstruction efficiency. Principal component analysis and spectral angle mapping

are adopted to extract the effective information of the spectral images, which are then used to highlight the characteristic
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tissue area. The image enhancement effect based on the fusion of the spectral image and actual surgical area is

demonstrated in the head-mounted AR display device.
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Fig. 1 Schematic of data transmission process of augmented

reality computational spectral imaging system
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Fig. 2 Figures and the normalized spectral responses for the detectors. (a) Figures of the multispectral single-pixel sensor AS7341 and

AS7265X; (b) normalized spectral responses for the RGB imager sensor CS895CU; (¢) normalized spectral responses for the

multispectral single-pixel sensor AS7341; (d) normalized spectral responses for the multispectral single-pixel sensor AS7265X
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Fig. 3 Reconstructed hyperspectral human brain image and its implementation with AR. (a) RGB image of human brain; (b) VNIR

reference image of human brain; (¢) reconstructed VNIR image of human brain; (d) point spectrum reconstruction result of

spatial point d indicated in Fig. 3 (a); (e) spectral image enhanced by PCA; (f) spec‘[ral image enhanced by SAM with the average

value; (g) spectral image enhanced by SAM with the value of blood vessel;

h) HMD AR of the implementation of Fig. 3 (g
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Fig. 4 Reconstructed hyperspectral human brain images in the visible range
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Fig. 5 Reconstructed hyperspectral human brain images. (a) RGB image of human brain; (b) VNIR reference image of human brain;

(c) reconstructed VNIR image of human brain; (d) point spectrum reconstruction result of corresponding point indicated in Fig. 5 (a)
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