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@ Hyperspectral images for the determination of material
abundances

® General objective
@ Limitations of existing approaches
® Optically measuring material abundances
@ Spectral filters
@ Mathematical background
® Design methods for spectral filters
® Experimental evaluation
@ Summary
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Hyperspectral images for the determination of ﬂ(IT
material abundances = ety

® Hyperspectral image
@ Stack of up to several hundreds
intensity images
@ Spatial information x, y
@ Spectral information &
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® Sample of three yellow materials
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Mean spectra
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Hyperspectral images for the determination of
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material abundances

® Linear mixing model

Y =MA + N

Hyperspectral image Y & RAX7

Matrix of p material spectra M € RAXP
Matrix of material abundances A ¢ RP*"
Matrix of model error N € RAXn
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Hyperspectral images for the determination of \‘(IT
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® Limitations
® Need for acquisition of complete hyperspectral image
@ Costly hardware
@ Large amount of storage
@ High computational load
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Optically measuring material abundances

® Spectral filters

® Acquiring hyperspectral images and processing
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Optically measuring material abundances

® Spectral filters
® Acquiring hyperspectral images and processing
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Optically measuring material abundances

® Mathematical background
® For each pixel spectrumy
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s; € R« filter vector for material j
a; € R :abundance of material j

Normalized filter s ]

I
[ —

Wavelength

06.04.2017 Wolfgang Krippner i Optical measurement of material abundances in mixtures incorporating Institute of Industrial Information Technology

preprocessing to mitigate spectral variability



Optically measuring material abundances -\-\J(IT

® Design methods for spectral filters f;
® Degree of freedom for the calculation of f;
@ Starting point: Moore-Penrose pseudoinverse

[£PS, . fPS]T = (MTM) ™' MT
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Experimental evaluation ﬂ(".

| Setup

EMCCD camera /

Spectral filter (AOTF)

lHlumination:

Mirror
Xenon lamp
Scene
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® Samples of material mixtures

® Mixtures of four color powders

® Exhibit deviations from linear
mixing model

Mixing scheme color powders
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® Samples of material mixtures

® Printed mixtures
® Fulfill linear mixing model

Mixing scheme printed mixtures

Magnified pixel of one mixture
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