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中文摘要 

 
    微陣列技術是利用 cDNA 或寡核苷酸(oligonucleotide)的探針進行雜交

反應(hybridization)去偵測 RNA 在樣本內的表現水準。藉由雷射掃描器可檢測探針

與目標染料的雜交對所放出的螢光量。因此，一台掃描器發現的螢光量與 RNA 的表

現水準有關。所以微陣列影像的強度分析對於測量 RNA 的表現水準是重要的步驟。  

在此研究中，我們將考慮雙色微陣列，如紅色或綠色影像即是分別用 Cy5 或

Cy3 染劑於控制組與對照組樣本上。具體而言，我們將應用混合模型去分割出訊號

值及背景值。這是因為混合模型可以靈活地使用不同的參數，例如位置及尺度參數，

去建構訊號值及背景值的分配。  

我們透過微陣列影像上己知 Cy5 和 Cy3 目標比率的 spike genes，來比較混

合模型與 GenePix 6.0 軟體的切割成效。計算 spike genes 的平均測量比率與標地

比率之間的相對均誤差來衡量影像切割的成效。我們在本研究中發現，由混合模型

的切割方法可以降低其相對均誤差及改善測量比率的準確性。 



Abstract 

Microarray  technique uses the hybridization of complementary DNA or 

oligonucleotide segments of probes and targets to detect the expression level of RNAs 

in samples.  The hybridized pairs of probes and targets with dyes will emit 

fluorescence during the scanning process of a laser scanner.  Thus, the fluorescence 

detected by a laser scanner is related to the expression level of RNAs in samples.  

Hence, it is important to analysis the intensities of microarray images to measure the 

detected fluorescence for expression levels of RNAs.   

In this study, we will consider the image analysis of two-channel cDNA 

microarrays that have red and green images for Cy5 and Cy3 dyes in control and 

experiment samples.  Specifically, we will apply mixture models to segment the 

foreground and background images because the mixture models are flexible to model 

the distributions of foreground and background intensities with different parameters 

that include location and scale parameters.   

We will compare the performance of segmentations by mixture models with 

those by the software of GenePix 6.0 through microarray images with spike genes that 

have target ratios between Cy5 and Cy3.  Sums of square of relative errors between 

average estimated ratios and target ratios of spike genes are used to evaluate the 

performance of segmentation results.  The segmentation methods by mixture models 

can reduce the sums of square of relative errors and improve the accuracy of 

estimated ratios. 
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