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Introduction
With the human Genome project successfully completed, by using 

physical or mathematical method to obtain a wealth of biological 
information from a large number of DNA sequences have important 
theoretical significance and practical value in many aspects, such as: 
biology, medicine, pharmacy, etc. Gene Prediction is currently a hot 
research topic in the field of bioinformatics.

DNA is the carrier of genetic information, and its chemical name is 
Deoxyribonucleic acid, abbreviations for DNA. The DNA molecule is a 
long chain polymer, the DNA sequence consists of the four nucleotides 
adenine (A), guanine (G), cytosine (C), thymine (T). This nucleotide 
connected in a certain order. Wherein, the DNA fragment with the 
genetic information is called a gene. The DNA sequence fragments, 
some directly play a role in its own structure, and others involved in 
the regulation of the performance of the genetic message. As for the 
analysis of large and complex gene sequence, the traditional biology 
way to solve this problem is the experimental approach which based on 
the molecule, but its costly. In 1991 Nobel laureate W. Gilbert (Walter 
Gilbert, 1932 -; [the United States], first prepared by mixing DNA 
scientist) once pointed out: Now, based on the entire gene sequence 
will be known and electronic operational reside in the database, the 
starting point of the new biology research is the mode theory. Scientists 
from theoretical speculation starting, and then return to the exper 
iment to track or verify these theoretical assumptions.

Thus, in the study of gene prediction, signal processing and 
analysis methods to discover the gene coding sequences have also 
been extensive attention. Firstly, as for the DNA Sequence, we need to 
calculate the power spectra, the former specialists using the Discrete 
Fourier algorithm (DFT) to implement it. But, for the long DNA 
Sequence, the Discrete Fourier algorithm (DFT) need much time and 
could not afford it. Secondly, in regard to select the threshold, the 
experience threshold could solve most problems, but for some complex 
species, the older method brings inaccurate results. Here introduce 
bootlace-based sampling algorithm model to accomplish. Thirdly, 
for gene identification, random noise can interfere with the Fourier 

analysis, so we lead Wavelet Transform into it to filter the random 
noise. Therefore, the former statements indicate that we need for more 
investigation to continue the present study. Here, we use Fast Fourier 
Transform (FFT) to improve the operation efficiency, by doing this, 
the Operational efficiency enhance 200 times. Get help from two-way 
clustering algorithm model to select the represent genes. Use bootlace-
based sampling algorithm model to select the proper threshold, the 
classification of genes coding interval 90% of the validity and accuracy 
of 88%, and increased by 50% compared to the experience threshold 
algorithm. As for the random noise covering part of intron fluctuations, 
interfere with gene identification, the wavelet transform function is 
introduced into the DNA coding region prediction to filter the genes 
noise. [1-3] Therefore, In order to solve drawbacks of coding region 
prediction imprecise, we establish a DNA sequence coding region 
prediction model based on wavelet transform. Using this model, the 
detection rate reached to 81%, 27% increase from the neural network 
method, the prediction accuracy reached to75%, 36% higher than the 
Fourier analysis.

Materials and Methods
Digital mapping and spectrum 3 – periodicity

As for the given DNA sequence, how to identify the coding 
sequence (exon), also known as gene prediction, the problem which  
not completely solved, but it is the most basic and most important 
problem in  bioinformatics.

The problem of gene prediction method is based on statistics. 
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Abstract
For the identification of the gene sequences of the different types of biological "key" to construct the gene sequence 

screening model based on two -way clustering algorithm. First, the establishment of the FCM algorithm based on the 
primary model solution similar to clustering samples using two-way clustering algorithm optimized to filter out the "key" 
gene sequence. The problem of inaccurate forecasts for the experience of the threshold, the introduction of boots with 
a sampling algorithm based threshold model obtained cluster of clusters. Confidence level α = 0.05 under the highest 
confidence, in order to solve the species optimal threshold value selected. Checksum achieve the classification of 
genes coding interval 90% of the validity and accuracy of 88%, a 50% increase compared to the experience threshold 
algorithm. As for the random noise covering part of intron fluctuations, interfere with gene identification, the wavelet 
transform function is introduced into the DNA coding region prediction to filter the genes noise. Therefore, In order to 
solve drawbacks of coding region prediction imprecise, we establish a DNA sequence coding region prediction model 
based on wavelet transform. Using this model, the detection rate reached to 81%, 27% increase from the neural network 
method, the prediction accuracy reached to75%, 36% higher than the Fourier analysis.
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spectrum， and additive, get the whole DNA sequence of power 
spectrum sequence {P[k ]} ：

2 2 2 2[ ] | [ ] | | [ ] | | [ ] | | [ ] | , k 0,1,... 1= + + + = −A T G CP k U k U k U k U k N      (4)

For the same sequence of DNA, its exon and introns sequence 
fragment of power spectrum are usually show different characteristics 
(Figure 1).

Figure 1 Number BK006948.2 Yeast genes’DNA sequence of 
power spectrum (Because of symmetry, the actual given only half of 
the power spectrum). Figure 1 is genetically period exon (interval 
[81787,82920],length 1192 bp) corresponding power spectrum indicate 
sequence mapping, it has a 3 - cyclical; Figure 1 The following diagram 
is a gene on a period within the power spectrum of the intron (interval 
[96361,97551], length 1191 bp) indicates the sequence, it does not have 
a 3 - periodically. 

It is can be seen: the exon sequence of the power spectrum curve 
at the frequency, with a larger Peak Value, whereas the intron has 
no similar peak. This statistical phenomenon is called the 3 -base 
Periodicity. As for the Long DNA sequences, the calculation of the 
power spectrum and signal-to-noise  ratio, the overall amount of 
computation of the discrete Fourier transform (DFT) is large, it will 
affect the efficiency of gene identification algorithm design.  Currently, 
DFT is an important transformation  in signal  analysis  and processing. 
The drawback is the direct calculation of the DFT calculation amount 
is too large, and proportional to the square of the the transformation 
interval length of N, when N is large (greater than 210), the spectral 
analysis and real-time processing of the  signal directly using the DFT 
algorithm is impractical.

Therefore, for the large calculation of directly use of the DFT, 
we introduce a optimization of fast algorithm, the DFT computation 
efficiency is improved by 1-2 orders  of magnitude,  creating  the 
conditions  for the digital  signal  processing technique is applied to 
real-time processing of the various signals. So, we optimized DFT 
algorithm speed, try to establish a Voss mapping analytical model, 
which based on optimized FFT algorithm to significantly improve the 
computing efficiency.

Gene sequence screening and threshold to determine

Set the total power of the DNA sequence spectrum of mean value 
for

Many international biological data on the site “gene identification 
algorithm”. Such as the well-known data  site  which  providing  the 
gene recognition  software  such  as GENSCAN (developed by Stanford 
University researchers, free use of gene prediction software), is mainly 
based on a hidden Markov chain (HMM) method. However, it is 
predicted 45,000 genes in the human genome, which is equivalent 
to twice the number of which is now widely recognized. In addition, 
statistical forecasting methods usually require the DNA sequence of 
the coding sequence information known as the training data set to 
determine the model parameters, thereby increasing the level of model 
predictions. But, in most case, we do not know much about the genetic 
information, gene recognition accuracy will be significantly decreased. 
Therefore, in the study of gene prediction, signal processing and analysis 
methods have given extensive attention in the way of discovering the 
gene coding sequences. In the study of the DNA sequence, at first, we 
should sequence the symbols of the four nucleotides A, T, G, C, based 
on certain rules mapped into the corresponding numeric sequence, 
order as on their digital processing.

I = {A,T,G,C},  Base Pair is bp for N any DNA sequence which is

S = {S[n] | S[n] ∈ I, n = 0,1,2,---N −1}                            (1)

1, S[n] b
[ ] , 0,1,2,... 1

0, S[n] b
=

= = − ≠
bu n n N

                  
(2)

It is called Voss mapping, in this way creating  the 0-1 sequence 
binary sequence

{ub [n]}： ub [0], ub [1], ….., ub [N-1] (b∈ I)°
For example, if some given DNA sequence tags is S = ATCGTACTG, 

the 0-1 sequence will be：

{uA[n]}:{1,0,0,0,0,1,0,0,0}；{uG[n]}:{0,0,0,1,0,0,0,0,1}；

{uC [n]}: {0, 0,1, 0, 0, 0,1, 0, 0};  {uT [n]}: {0,1,0,0,1,0,0,1,0};

So,the four DNA digital sequence is also called DNA indicator 
Sequence.

To study the DNA coding sequences (exon) characteristics, The 
sequence of instructions were discrete Fourier transform (DFT):

21

0
[ ] [ ] , k 0,1,... 1

π− −

=

= = −∑
nkN j

N
b b

n
U k u k e N

                               
(3)

This can get four length are N of the complex sequence {Ub[k ]}, 
b ∈ I 。Calculation every complex sequence {Ub[k]} of square power 

Figure 1: Number BK006948.2 Yeast genes’DNA sequence of power spectrum.
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And in a particular position of the DNA sequence, the place of 
power spectrum value, and the entire sequence of total power spectrum 
of the Ratio of average is called Signal Noise Ratio, “SNR”.

[ ]
3=

NP
R

E                        
(6)

The value of the size of the DNA sequence of the signal -to-noise 
ratio, represents both the relative height of Peak Value and reflect the 
coding or non-coding sequences 3 - periodically strength. SNR greater 
than a properly selected threshold value (for instance R0 = 2), is usually 
to meet the characteristics of the DNA sequence coding sequence 
fragments (exons), the intron is generally not having this property 
[4,5].

Two-way clustering algorithm model: On the type of DNA 
sequence of the particular gene, the judging threshold SNR is taken as 
2 with a certain degree of subjectivity and empirical. As for different 
genetic types, the selected judging threshold may be different. Therefore, 
select a representative gene sequences is particularly important.

The selection of the general characteristics  of gene sequences 
has a priori knowledge as a guide, that is known in the case of 
sample classification, the selection of characteristics contribute to the 
classification, there are some limitations for the selected gene sequences 
of different species characteristics. Due to lack of knowledge of the gene 
sequences of different species arranged characteristics, so we need a 
way to select represent genes; in the case of unsupervised represent the 
gene sequences of different species samples discriminate [6]. Therefore, 
the gene clustering function, related gene sequences classified by the 
expression pattern of similarity helps to study the sequence of genes of 
unknown function. We use the clustering algorithm model selected the 
representative gene sequence, that is, the direction of first characterized 
gene clustering, feature genes and then selected sample clustering of 
gene sequences. According to the representative entropy the size 
judgments gene clustering quality is good or bad, the introduction of 
the fluctuation coefficient selected to represent genes in the class. This 
algorithm is applied to gene expression data, the results show that the 
algorithm of this method, improving the accuracy of the gene selection 
under the lack of a priori knowledge [7].

Two-way clustering algorithm model solving steps:

(1) Network initialization: make sure SOM network initial neuron 
number, set the iterative times and Learning rate.

(2) The SOM gene clustering: genes as inputs, the similar expression 
patterns of genes classified as a class.

(3) The calculated fluctuation coefficient F: put F value calculation 
of the genes in each cluster respectively, singled out the gene of 
each cluster F value as the cluster on behalf of the Group.

(4) Calculate representative entropy H R: calculate average 
entropy of each gene cluster on behalf of the entropy HR and 
representatives of these clusters, calculate and Pick out the total 
characteristics of the genome represents entropy H S .

(5) Record HR and S R H of each neuron change: if the S R H is 
large and the HR is  minimum, the neuron number is the best 
number of The SOM gene clustering, so do step 6. Otherwise, 

change the number of The SOM gene clustering (in case the 
number is 200), go back to step 2.

(6) The sample clustering: according to the characteristics of 
selected genetic makeup the new data sets of FCM clustering 
and get the sample parting results.

Bootlace-based sampling algorithm model: The value of the size 
of the DNA sequence of the signal-to-noise ratio, not only stand for 
Peak Value of the relative height, but also reflects the strength of the 
coding or non-coding sequences 3 - periodically. SNR greater than a 
properly selected threshold value R0 (such as R0 = 2), this is generally 
characteristics of the DNA sequence coding sequence fragments 
(exons) ,the intron is generally not having this property.

Voss mapping and Z-curve mapping described above, such as 
power spectrum analysis, regardless of the above analysis of the power 
spectrum, gene prediction accuracy is another important factor - the 
threshold. The setting of the threshold used to distinguish between 
a DNA sequence for the protein coding region and the non-coding 
region.

After performing a large number of simulation experiments, 
traditional experience threshold P = 4 does not apply to all biological, 
the experience threshold lack of versatility, and choose the same 
threshold for all kinds of different organisms lack of rationality, 
because different organisms have different gene structure characteristic 
of certain biological, if P = 4 election is too high, the predicted results 
with higher accuracy, and the detection rate is bound to decline, so the 
prediction accuracy is reduced. Conversely, as for some creature, select 
P = 4 may too low, a higher detection rate but low accuracy rate may 
occur, it also makes the prediction precision [8-10].

In addition to the factors of the different biological characteristics 
of its gene structure, the traditional experience threshold P = 4 does 
not have the versatility of other factors: power spectrum analysis of 
different window sizes, different power spectrum density calculating 
method will produce power spectral prediction change the amplitude 
of the curve, the apparent experience threshold will bring significant 
prediction error. Therefore, to solve the threshold selection problem 
in the power spectrum analysis method is crucial. Due to the empirical 
threshold will bring the prediction error, here select boots with a 
sampling-based algorithm, to establish Based boots with a sampling 
algorithm for the threshold model; use the Welch method of power 
spectral analysis method, predicted to the optimal threshold of 
distribution characteristics, and then use boots with a sampling 
algorithm, the optimal threshold within a certain confidence interval. 
Bootlace-based sampling algorithm to infer gene prediction threshold 
algorithm Flowchart follows (Figure 2).

Gene identification by Wavelet transform mod el

The purpose of identification of the gene is: to detect, to forecast 
not yet been annotated, the complete DNA sequence of the gene coding 
sequences (exons). The majority of gene identification algorithm 
results is not sufficient. For example, Fourier transform analysis of gene 
identification algorithm, due to the impact of the DNA sequence of the 
random noise, it is difficult to precisely determine the two endpoints of 
the interval exon [11-13].

Fast Fourier Transform algorithm model is the premise of Voss 
map using DFT algorithm to achieve the predicted sequence of the 
gene coding region; However, due to the random fluctuations of the 
Fourier technique, it will bring high -frequency noise, so it is difficult 
on the DNA sequence the coding region to achieve high -precision 
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prediction. Therefore, according to the Fourier analysis of the results, 
it is difficult for the DNA sequence coding region to achieve the high-
precision prediction. So we base on Fourier transform, then rely on 
wavelet transform random fluctuations and separated from the useful 
signal, the wavelet transform can effectively remove high frequency 
noise caused by random fluctuations in the filter scale, so here we 
present a simple, quickly predict the DNA sequence of the coding 
region of the new method, and to improve prediction accuracy [14-17]. 

The wavelet transform is a new transformation analysis method; it is 
characterized by the transformation to fully highlight the characteristics 
of certain aspects of the problem, so the wavelet transform has been 
successfully applied in many fields. Wavelet function space satisfy the 
following conditions a function or signalψ( x)

2| ( ) |'
| |ψ

ψ ω ω
ω

= < ∞∫C R d
                                   

(7)

As for every couple of real number (a,b), acquirability

( , )
1( )
| |

ψ ψ − =  
 

a b
x ax

aa                                     
(8)

Wavelet transforms has the of the characteristics of resolution 
analysis, known as the analysis of signal microscope. Wavelet Transform 
In some filtering scale, can effectively remove the random fluctuations 
which caused by high -frequency noise. The predicting model based 
on wavelet transform DNA sequence coding region, Following model 
diagram as follows (Figure 3).

Results
Two-way clustering algorithm model screening gene sequence

As for specific gene sequences for several species selected gene 
sequence data, use two-way clustering model algorithm model, using 
Matlab2012a data processing, and then apply on FCM algorithm 
represent different biological as follows:

(1) AB304259.1Gene sequences representative of the 

(Saccharomyces cerevisia e ATP1a, ATP1b F1F0-ATP enzyme 
complex complete CD ATP1c gene) is located at [23867 bp, 
26398 bp].

(2) AF100306.1 Gene sequence of (elegans cosmid T24C4, complete 
sequence) representative in [17856 bp, 19963 bp].

(3) CP002688.1 (Arabidopsis chromosome 5, SEQ 1 -21000) 
representative of the gene sequence located 10396 bp 12626 
bp].

(4) NC_012920_1 (Human mitochondrial genome-wide) 
representative gene Sequences located 14568 bp 14862 bp].

Representative gene sequences of different species as follows (Table 
1)

Optimal threshold based on the bootstrap sampling algorithm

The nucleotide sequence of Saccharomyces cerevisiae contains 
seven chromosomes (A-G) for the study of chromosome B sequence 
in the bio-data website, we find the serial number: CR3821314 of 
Saccharomyces cerevisiae. First, we perform optimal threshold 
inference method in Step 1 and Step 2 of the  biological sequence to 
obtain the raw sample data, n = 10, experimental results are shown in 
the table below (Table 2).

As the optimum threshold value to obtain a 95% confidence interval 
(1.31, 1.65), the confidence level = 0.05. Take B = 1000 experiment from 
the optimal threshold distribution characteristics shown in Figure 4.

By implementing prediction method based on the power spectrum 
of the Welch method and set the prediction threshold of P = 1.48, the 
prediction accuracy is 0.90.

Similarly, using the same method can be achieved nematodes 
cosmid, Arabidopsis thaliana and Rodents, the prediction accuracy of 
the threshold value of human beings as well as on various genes are as 
follows (Table 3).

Analyte gene      Welch model 

Get Threshold     Get Optimal threshold 

      Threshold parameter 
estimates 

Threshold Sort 
      Thershod parameter 

     Yes     no  

Optimal threshold     match   
     

Figure 2: Welch algorithm to obtain the optimal threshold model.
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From the above analysis:

(1) Different threshold has an important impact on the prediction 
accuracy.

(2) The threshold selection is accurate or not directly determines 
the level of forecast accuracy.

(3) Thus, the gene of the spectrum or signal-to-noise ratio 
characteristics has great effectiveness on the classification of 
the coding and non -coding interval has intuitive.

Gene identification model based on wavelet transform

Firstly, from a famous website, one DNA sequence (M90075) of 
the selected ASYRVISP as experimental subjects. Known to the DNA 
sequence of the coding region, located at:522 -624,745-1041,1166-
1334,1419-1584,1676-1915 and 2015-2113 respectively. Predict the 
coding region of the DNA sequence,using our method, the experimental 
results are shown in Figure 4

We can see from the Figure 5, Using Figure 5c corresponding to the 
filtering scale of a DNA sequence coding region of ASYRTlISP higher 
accuracy can be achieved in prediction and preliminary positioning. 
Using Figure 5c filtering scale, we predict that the coding region of The 
ASYRTlISP the gene DNA sequence (accession number), the results as 
shown in Table 4.

Discussions
From the research and experiments above,  we  believe  that:  Firstly,  

the computation speed of our method (FFT) is faster 200 times than 
the old method (DFT). Secondly, our model for select the threshold 
is much more exactly than the experience threshold. Thirdly, with the 
help of wavelet transform, our degree of accuracy for gen identification 
increased 27% from the neural network method.

For the first problem, the introduction of the fast Fourier 
transform to reduce the amount of computation, the mapping model 
based on optimized FFT algorithm; map the sequence of numbers 
under the power spectrum and the signal -to-noise ratio of the fast 
algorithm for mapping DNA sequence (when N = 1000, the optimal 
rate20,000% increase). For the second, with the help of Matlab2012a 

Any DNA Sequence   Calculate the power 
spectrum of the window 

 
 
 

 Analysis window   Get a function of position 

Coding region Non-coding region  Continuous wavelet transform 

 

Figure 3: Coding region prediction model.

Name Gene sequence position
Saccharomyces cerevisiae [23867 bp, 26398 bp]

elegans cosmid [17856 bp,19963 bp]
Arabidopsis chromosome [10396 bp,12626 bp]

Human [14568 bp,14862 bp]

Table 1: Representative gene sequences of different species.

bp Optimal 
threshold Specificity Sensitivity Prediction 

accuracy
Jan-00 P=1.5 0.94 0.87 0.91

6001-13500 P=2.0 0.76 0.87 0.82
13501-21000 P=1.1 0.42 1 0.71
21001-27300 P=1.6 0.94 0.88 0.91
27301-33900 P=1.1 0.55 0.89 0.72
33901-39300 P=1.5 0.86 0.87 0.87
39301-46200 P=1.8 0.97 0.94 0.96
46201-52500 P=1.6 0.95 0.76 0.86
52501-56400 P=1.4 0.91 0.94 0.93
56401-63300 P=1.2 0.93 0.87 0.9

Table 2: Saccharomyces cerevisiae original sample of experimental results 
obtained from the DNA sequence of the gene has been marked.

Figure 4: Optimal threshold distribution characteristics Figure.
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in bioinformatics toolbox, we ca n get the most representative of the 
several different  biological  gene  sequence respectively, they are as 
follows (Figure 6).

Figure 6 shows:  the representative of the Saccharomyces cerevisiae  
gene sequence located at [23981 bp 26437 bp], with two-way clustering 
model algorithm selected   the   most   representative   gene   sequence   
located   at   [23867 bp 26398 bp] ,essentially coincident the coincidence 
rate reached 98.6%; Therefore, the selection of the most representative 
gene sequence of two -way clustering model is more accurate. Similarly, 

several other creatures with the same method can be obtained:

(1) Elegans cosmid gene sequences representative located in [17926 
bp, 19854 bp], the coincidence rate of 98.7%;

(2) Arabidopsis chromosome representative gene sequence is 
located [10368 bp, 12672 bp], the coincidence rate of 99.3%;

(3) The human mitochondrial genome gene sequences 
representative located [14302 bp, 14904 bp], the coincidence 
rate of 99.6%;

As for the last problem, For the identification of the gene sequences 
of th e different types of biological "key" to construct the gene sequence 
screening model based on two-way clustering algorithm. First, the 
establishment of the FCM algorithm based on the primary model 
solution similar to clustering samples using two -way clustering 
algorithm optimized to filter out the "key" gene sequence. The 
problem of inaccurate forecasts for the experience of the threshold, 

name Threshold Prediction accuracy
human 1.03 0.78

nematodes cosmid 2.32 0.74
Arabidopsis thaliana 1.06 0.76

Rodents 1.16 0.81

Table 3: Several gene threshold prediction accuracy.

（a） 

（b） 

（c） a=80 
Figure 5: ASYRVISP a DNA sequence coding region of the experimental results.
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the introduction of boots with a sampling algorithm based threshold 
model obtained cluster of clusters. Confidence level α = 0.05 under the 
highest confidence, in order to solve the species optimal threshold value 
selected. Checksum achieve the classification of genes coding interval 
90% of the validity and accuracy of 88%, a 50% increase compared to 
the experience threshold algorithm.

Therefore, the two-way clustering model selection of representative 
gene sequence is more accurate.

Therefore, in order to improve the prediction of the correct rate, 
we can set a

Threshold value C = 5, that is only to be considered greater than 
or equal to 5 peak. This can improve the accuracy of the prediction, of 
course, sometimes sacrificing detection rate price.

In the case of not set threshold and set threshold, the predicted 
sequence ASYRVISP  DNA sequence (accession  number:  M90075) 
coding region of the predicted results shown in Figure 7, the prediction 
performance of the new method in both cases the following table 
(Figure 7) (Table 5 and 6).

From Figure 7, we know that the DNA sequence has 6 of known 
coding region, and with the doors method can accurately predict 
5 of them. Near 2000 bp coding region of the predicted four clutter 
interference. Therefore, if set threshold,it is possible to predict the 10 
segments of the coding region. The prediction performance in both 

cases as shown in Tables 5 and 6. From the table we can see, setting 
a threshold can effectively improve the correct rate of forecasting 
methods to reduce the error rate of prediction. In order to further 
evaluate the effectiveness of the predicted DNA sequence of the coding 
region, the application of this method ASYRVISP entire data, after 
some strict  standard screening and sorting out part of the data as 
follows (Table 7).

From the above table shows that:

(1) The DNA sequence of the coding region based on wavelet 
transform prediction model, the predicted DNA sequence of 
the coding region of the detection rate was 81%.

(2) The DNA sequence coding region prediction model based on 
wavelet transform to predict the correct DNA sequence coding 
region was 75%.

As for the random noise covering part of intron fluctuations, 
interfere with gene identification, the wavelet transform function 
is introduced into the DNA coding region prediction to filter the 
genes noise. Therefore, In order to solve drawbacks of coding region 
prediction imprecise, we establish a DNA sequence coding region 
prediction model based on wavelet transform. Using this model, the 
detection rate reached to 81%, 27% increase from the neural network 
method, the prediction accuracy reached to75%, 36% higher than the 
Fourier analysis.

Known coding 
sequence

The correct detection of the 
number of coding sequences

Erroneous detection of the 
number of coding sequences

The number of the coding 
sequence deletion

Detection n 
rates Miss rate Correct rate

6 6 1 0 1 0 0.86

Table 4: The predicted results of the coding region of accession number: M90075.

Figure 6: Representative of the Saccharomyces cerevisiae gene sequence diagram and Enlargement.
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（a）the figure of PM (j) 

    

（b）Filtering results of a=80 

Figure 7: Prediction ASYRVISP sequence of the coding region of experimental results.

Known coding sequence The correct detection of the 
number of coding sequences

Erroneous detection of the 
number of coding sequences

The number of the coding 
sequence of the deletion detection rates Miss rate Correct rate

6 6 4 0 1 0 0.6

Table 5: Not set threshold M90075 sequence coding region of the predicted result table.

Known coding 
sequence

The correct detection of the 
number of coding sequences

Erroneous detection of the 
number of coding sequences

The number of the coding 
sequence of the deletion detection rates Miss rate Correct rate

6 5 0 0 1 0 1

Table 6: Set the threshold M90075 sequence coding region of the predicted result table.

Known coding 
sequence

The number of probe to 
the coding region

The number of probe to the coding
region（C≥5）

Erroneous detection of the number
of the coding region. detection rates Correct rate

193 177 157 53 0.81 0.75

Table 7: Forecast ASYRVISP partial sequence results table.
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