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Dimensionality reduction in color IC images
based on image segmentation and weighted Fisher criterion

GUO Ruo-shan, PENG Si-long
( National ASIC Design Engineering Center, Institute of Automation, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: In order to reduce the complexity of processing of color IC images, a color image is usually transformed into a
gray one before further processing. The idea in data dimensionality reduction that the optimal projection direction can be
obtained by optimizing a criterion was induced into color to gray transformation in this paper. In order to get the optimal
direction, a criterion to evaluate the quality of a gray image obtained by different directions was needed. A new criterion called
Weighted Fisher Criterion was proposed. After a color image was segmented into different regions, the new criterion evaluated
the quality of an image by encouraging inner-region smoothness and inter-region contrast, especially the contrast between the
neighboring regions which could be controlled by weights in the criterion. Thus the transformation from color to gray was
divided into four steps, including selecting a color sample image firstly, segmenting it into regions based on Gaussian Mixture

Model, and maximizing the Weighted Fisher Criterion to get an optimal direction to transform a color image into a gray one.
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