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ABSTRACT

Color image analysis allows new applications. A procedure is
presented for color image segmentation. It implies measurement
of pixels associated with different image colors and a stepwise
discrimant analysis. It is illustrated on immunoenzymatic
labelings.
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INTRODUCTION

Nowadays, recent developments in image analysis allow true color
analysis of histological sections, cellular smears or imprints.
True color analysis provides more information about specimens,
and increases the possible applications of image analysis. It
allows objects with different color values, but matching grey
tones to be detected. For example, pink and pale blue cytoplasms
on a Papanicolaou specimen can be separated, as yellow—brown and
red—purple markers on double immunoenzymatical labeled
(PAP/APAAP) specimens. With monochrome images, it would be
difficult, and even impossible without color filters.
Color trichromatic theory implies that any color can be matched
by a vectorially additive combination of three primaries — red,
green and blue —. In image analysis, a color image is
automatically split into red, green and blue spectral bands, and
stored into three separated numerical “grey—tones" images (Levine
MD, 1985, Ballard DH, 1982). Grey operations and transformations
can be performed on all of the three images.
Monochrome segmentation algorithm, as thresholding — the simplest
one —, can be applied on any of the three images and on every
possible combination of images for better color discrimination.
For instance, the red, green and blue images (Charpin, 1988) or
the hue, luminance or saturation images (Cohen, 1988), which can
be easily obtained from true color images in most commercial
image analyzers, were used in the estrogen receptors application.
Moreover, many other images resulting from linear (addition,
subtraction, division, multiplication) and non linear (minimum
or maximum) grey image operations, or from image transformations
with filters, such as a median filter or a morphological one, can
be employed. For instance, Mac Auley et al (1989) used the linear














