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Adaptive thresholding for eliminating noises in 2-DE image
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Abstract

One of the problems for implementing the spot detection phase in the 2-DE gel image analysis program is
the eliminating noises in the image. Remained noises after the preprocessing phase cause the over-segmented
regions by the segmentation phase. To identify and exclude the over-segmented background regions, if we use
the fixed thresholding method that is choosing an intensity value for the threshold, the spots that is invisible
by the eyes but mean a very small amount proteins which have important role in the biological samples could
be eliminated. This paper propose an adaptive thresholding method that come from an idea that is got on
statistical analysing for the prominences of the peaks. The adaptive thresholding method works as following.
Firstly we calculate an average prominence value curve and fit it to exponential function curve, as a result we
get parameters for the exponential function. And then we calculate a threshold value by using the parameters
and probability distribution of errors. Lastly we apply the threshold value to the region for determining the
region is a noise or not. According to the probability distribution of errors, the reliability is 99.85% and we
show the correctness of the proposed method by representing experiment results.
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Table 1. Gel image for experiment

Gel image . NO of
identified spot

1 | Arabidopsis 79
2 | Dictyslug 25
3 | Ecolid-5 70
4 | Ecolid.5-55 97
5 | Ecoli5-6 106
6 | Ecoli5.5-6.7 16
7 | Ecoli6-9 2
8 | Ecoli6-11 34
9 | Ecoli 206
10 | Elc_human 35
11 | HI60_human 26
12 | Kidney_human 44
13 | Lymphoma_human 60
14 | Nuclei_liver_human 27
15 | Nucleoli_hela_2D_human 51
16 | Platelet_human 41
17 | Staphylococcus 250
18 | U937_human 42
19 | Yeast 101
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