[image: image1.jpg]Ratio-Based Decisions And The
Quantitative Analysis of cDNA Microarray
Images

Yidong Chen, Edward R. Dougherty, and Michael L. Bittner

Journal of Biomedical Optics , pp. 364-374, October 1997
1. Introduction

2. Image Processing and Mann-Whitney Segmentation
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Because the number of pixels in the target site is limited, both smoothing
and sharpening filters need to be avoided.




[image: image2.jpg]Conventional adaptive thresholding segmentation techniques are
unsatisfactory when the signal is weak because there is no marked transition
between foreground and background for weak signals there is no consistent
shape information for the target area.

To overcome these difficulties, we propose a pixel selection method based
on the Mann-Whitney test. Assume that X;, X,,...,X; and Y,, Y,....Y,, are
independent samples arising from two random variables X and Y possessing
means p, and p,, respectively.
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Target mask is used to identify a portion of the target patch that contains
the target site. The target mask is obtained by finding all strong targets, aligning
them together, averaging, and then thresholding.

We randomly pick 8 sample pixels from the background (outside the target
mask) as Yy, Y»,...,Yn * and select the lowest 8 samples from within the target
mask as X, Xy,...,X,. If the null hypothesis is not rejected, then we discard
some predetermined number (perhaps only 1) of the 8 samples from the
potential target region and select the lowest 8 remaining samples from the region.
The Mann-Whitney test is repeated until the null hypothesis is rejected.

When H, is rejected, the target is taken to be the 8 pixels causing the
rejection, together with all pixels in the target mask whose value are greater then
or equal to the minimum value of the eight. The resulting site is said to be a
target site of significance level a. If the null hypothesis is never rejected, then it
is concluded that there is no appreciable probe at the target site.
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