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Analysis and Extension of the Concentration Limitation
in Kubelka-Munk Model

M. Safi; S. H. Amirshahi and M. Amani Tehran

ABSTRACT

The concept of scalability of Kubelka-Munk fuction is defined and and quantitatively evaluated in
different concentrations through visible spectrum using R2as well as PF/3 statistical tools. By this analysis,
the suitable wavelengths that the reflectance function still exhibit linear behavior with concentration
variation are extracted. In fact, the validity of Kubelka-Munk function, which originates from the linearity of
reflectance function against concentration, could be extended to higher amount of dye concentrations.
Results from extended Kubelka-Munk model are compared with those obtained by using classical Beer-
Lambert method and indicate to equal outputs in selective wavelengths.

KEYWORDS
Scalability, Kubelka-Munk Theory, Concentration Estimation.
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* System

¥ Analytical Calibration Curve

¥ Scalability

¢ Normalized form

° Scalar

* Fully-Scalable

¥ Scattering Index (S.1.)

* Regression

* Performance Factor (PF/3)

¥ Summation

" Weighted Linear Least Squares (WLLS)
‘Y Linear Least Square (LLS)

\* Principal Component Analysis (PCA)
't Pattern

‘* Eigenvalue

" Cumulative Covariance

W The Coefficient of Variation (CV %)
" Additivity

* Noisy

¥ Inconsistency
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