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The chromatic monitoring (Jones et al 2008) of optical signals produced by the skin
tissue of a neonate is based upon addressing the complicated spectrum of polychromatic light reflected
and scattered by the tissue using three sensors (R, G, B) having overlapping wavelength responses.
Typical optical spectra of normal and jaundiced tissues are shown on figure 1 along with the responses
of three processors R, G, B superimposed. The B processor addresses the short wavelength range, G
the medium wavelengths and R the longer wavelengths. The outputs from the three sensors are
transformed as in colour science into signal features defining parameters such as, for example, the
signal strength (L) and the relative magnitudes of the short, medium and long wavelength components
(Z,Y, X) (Jones et al 2008).

L=((R+G+B)/3 (1)
X=R/3L; Y=G/3L; Z=B/3L (2)

This enables features of complicated spectra to be defined and quantified in terms of a limited number
of parameters whilst remaining sensitive to the growth of unexpected spectral features and events.
Sensor responses and chromatic parameters may be selected for highlighting required information as
illustrated by the monitoring of high voltage transformer oil (Elzagzoug et al 2014, Lo et al 2017),
alcoholic liquors (Jones et al 2009a), urine samples (Deakin et al 2014).
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Figure 1. Optical spectra of neonate’s forehead tissue with Jaundice & Non-Jaundice
and wavelength responses of a typical electronic camera

The chromatic parameters X, Y, Z may be represented on a two dimensional chromatic map which in
the present work is chosen as a graph of Y against Z and which emphasises variations at short /
medium wavelengths, but with X also represented by virtue of

X+Y+7Z=1
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