5.2 Methods for spectral imaging
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Spectral imaging device using interference filter
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Spectral imaging device using Fourier transform
spectroscopy

/\Zi
— M2

Michelson interferometer
@ I Sensor output oc _[ ){1+ cos(— AZ)YdA
f(}\,) BS M1

Polarization interferometer using liquid crystal

Liquid crystal device modulates
optical path difference Az
M Interference
I Stacking multiple layers for
Phase dmerence of S- narrow-band transmission

incident

light
’ $

Polarizer ﬁ% Analizer
Liquid crystal

and P- polarizations characteristics

Liquid Crystal Tunable Filter: CRi Inc., http://www.cri-inc.com/

Spectral imaging device using hybrid method
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5.3 Multispectral imaging for color reproduction
Why RGB Imaging is not enough?

* RGB does not represent the color attribute of an object.

» Spectral sensitivity of conventional color imaging device is not
equivalent to human vision

» Color reproduction under different illumination environment
* |s not "Quantitative" information for image analysis
* The color gamut of display does not cover all the existent colors

* Observer Metamerism: Color matching for different observers
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5.4 Applications of multispectral imaging

Medicine

— Dermatology, Pathology, Endoscopy (ex. Narrow band imaging),

— Dentistry, Telemedicine, Surgery, Ophthalmology

Printing

— Image acquisition for merchandize catalog printing

Electronic commerce

— Textile: Hi-fi color reproduction, expanded color gamut

— Virtual prototyping by multispectral BRDF measurement and
multispectral rendering

Digital archive, digital museum

— Multispectral image archive of artworks and cultural heritage

— Reproduction of woodprints by Shiko Munakata

— Capture and reproduction of natural scene, ex., Aurora

CG

— New expression in computer graphics

— Spectral rendering



