


	第4届TCCT随机系统与控制论坛 

	  2016年11月5-7日


研究生论坛

中文题目
作者序
二级单位，单位

摘   要
It is a difficult problem to denoise the function optical imaging datum under low Signal Noise Ratio (SNR). The traditional method is filtering denoising. As the noise is wide-band, there remains strong noise in the filtering signal. To resolve this problem, the signal and the noise are regarded as different independent sources, and the independent component analysis (ICA) method is used to separate these independent sources. With the prior information of the signal, we can extract it from the independent sources, so the noise can be sharply reduced. The simulation results show that the ICA denoising performance is obviously superior to the filtering under low SNR.
I  引言
Assembly algorithms are greatly challenged by the following several reasons[1][2], such as: Complex repeat structure of genomes, The fundamental limitations of the NGS technologies are the NGS itself because the reads are much shorter, even shorter than the smallest genome. sequencing error makes repeats resolution more difficult.

Non-uniform coverage of the genomes in sequencing process is another obstacle of whole genome assembly. The computational of complexity of processing large volume of data sets is also difficult to deal with, such as human genome, Metagenomics. Among these assemblies, most of them cannot deal well with repeats longer than the reads, even for the high similarity repeats with variations, furthermore, the assembling results are not stable especially confounding identical repeats and high similarity repeats. In this perspective, we proposed a new genome assembly method based on dynamic overlap called DOAssembler(Dynamic Overlap Assembly). DOAssembler can resolve high similarity repeats up to 99% similarity  with read length 100bp and get the unique assembly result from different beginning reads by using single-end data.
II  ICA去噪方法 

We assume one signal and 
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 noise sources, denoted by 
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 as well as 
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 independent observed series, denoted by 
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. The observed series can therefore be modeled in a matrix form
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where 
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 is the mixing matrix. Now the problem is how to extract the signal 
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 under low SNR with the prior knowledge that 
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 are independent each other. The following ICA denoising method can resolve this problem.

Description of the ICA denoising method [2]:

Step 1: Whiten
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to give
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;

Get the whiten data 
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 from 
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 by following formulas
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where 
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 is the covariance matrix of 
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, 
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 is eigenvalue matrix of 
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Step2: Obtain the estimated sources 
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 with the fast fixed-point algorithm;

Suppose that 
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 is the unmixing matrix of 
(2)

, that is  GOTOBUTTON ZEqnNum805840  \* MERGEFORMAT . Use formula 
(4)

 get the unmixing  GOTOBUTTON ZEqnNum437108  \* MERGEFORMAT .
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where 
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 gives the estimated sources.

Step3: With the prior knowledge of the signal 
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, the estimated signal 
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 can be extracted from the estimated sources.

Assume that the independent sources 
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 have been normalized (mean is 0, variance is 1), so the SNR of the ith observation, which is 
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, follows
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Output SNR can be defined as following
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where 
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is total number of discrete sampling, 
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 is the original signal, 
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 is the estimation of 
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. 
III  实验和讨论

Three mixtures 
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 are shown in Fig.1. Fig.2 presents the three estimated sources 
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 reconstructed by the ICA denoising method under. Fig.3 shows that ICA denoising performance is obviously superior to the filtering in the setting input SNR, meanwhile, the ICA denoising performance improves more rapidly than the filtering with the input SNR increased.
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Figure 1. Three mixtures 
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Figure 2. Three estimated sources 
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Figure 3. Denoising performance of the two methods
IV  结论
In this paper, we present a new ICA denoising method for intrinsic signals, and compare it with the traditional filtering denoising method utilizing the simulated function optical data, the simulation results show that our ICA denoising method is better than the filtering denoising method.
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