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Abstract: There are problems in the process of biomedical literature data 
mining, such as high data noise, low mining accuracy, and long-time 
consumption. Therefore, a biomedical literature data mining method based on 
association rule algorithm was designed. First, set up the extraction process of 
biomedical literature data, introduce the factor graph decomposition global 
extraction function, and establish a probabilistic database to speed up the 
extraction. Secondly, wavelet transform is used to denoise the data, improve the 
effectiveness of the extracted data, and classify it based on its importance. 
Finally, by setting association rules for biomedical literature data mining and 
introducing pre pruning methods on this basis, the time cost of calculating 
support is reduced, mining efficiency is improved, and combining confidence 
and dependency, a biomedical literature data mining model based on 
association rules is constructed to achieve the final mining. The results show 
that this method improves the accuracy of literature mining, reaching 99%, and 
effectively reduces the mining time, with a maximum time consumption of  
1.7 seconds. It has strong application performance. 

Keywords: association rules; biomedical literature; data mining; wavelet 
transform; vector space; classification basis. 
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1 Introduction 

Biomedical literature contains a lot of key information such as medical biological genes, 
which is important information summarised through hundreds of millions of clinical and 
other practical experiences (Karatzas et al., 2022). In recent years, the data volume of 
biomedical literature has been expanding, and the published biomedical literature data 
has gradually become an important medical knowledge base. The application of 
biomedical literature data has benefited mankind and provided strong support for the 
treatment of human difficult and miscellaneous diseases (Cox et al., 2020). Therefore, the 
effective mining of biomedical literature data has become an important research direction 
in the biomedical community. By using certain technologies to mine and analyse medical 
literature data, the new discovery of literature knowledge is finally realised (Feng and 
Gao, 2022). However, with the increasing amount of medical literature, the credibility of 
research results needs to be measured, and the effective mining of biomedical literature 
data is increasingly difficult (Li et al., 2021). In order to mine more effective knowledge 
and information, researchers in this field have studied many methods for document data 
mining, and made some achievements. 

Momeni et al. (2020) proposed a data mining method based on feature discretisation. 
Use wavelet packet transform to extract data features, and preprocess the extracted 
features. Secondly, use supervised discretisation technology to convert continuous 
features into finite interval features, so as to realise data mining. However, this method 
did not handle too much data noise during the mining process, which has certain 
drawbacks. Wu et al. (2021) proposed a feature association data mining method based on 
machine learning algorithms, which is used for feature association and discretises 
continuous data feature attributes. The binary representation of data features is extended 
to ensure the diversity of data feature attributes. Finally, a heuristic feature mining 
method with minimum support is adopted to achieve data mining. This method 
effectively improves the accuracy of data mining, but it requires a longer sample cost and 
has certain limitations. Wu and Chen (2021) designed a data mining method for  
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structures with uncertainty of design variables. Based on the joint probability distribution 
of engineering design variables, a new uncertain data decision tree (DTUD) method is 
developed. And nine datasets are selected from the available repositories and compared 
with the traditional decision tree to verify its high accuracy and effectively generate the 
design with expected performance. The uncertain structure decision tree is used to 
complete the document data mining, and the research on the implementation method is 
based on the main components of the data. This method has good data decomposition 
effect in the process of document mining, but it takes a long time and has some 
limitations. 

Therefore, in order to solve the problems of high data noise, low mining accuracy, 
and long-time consumption in the mining process of existing data mining methods, and 
improve the mining efficiency of biomedical literature data, a biomedical literature data 
mining method based on association rule algorithm is proposed. 

The main steps of this method research are as follows: 

Step 1 First, determine the distribution law of biomedical literature data by setting the 
extraction process of biomedical literature data, introduce the factor graph 
decomposition global extraction function, and establish a probabilistic database 
to reduce the difficulty of biomedical literature data extraction, accelerate the 
extraction speed, and achieve the extraction of biomedical literature data. 

Step 2 Secondly, based on the above, analyse the data noise level in the extracted 
biomedical literature dataset, and achieve denoising of biomedical literature data 
through wavelet transform to improve the effectiveness of the extracted data, 
and place the noise reduced literature data in different dimensional feature 
vector spaces, complete the literature data classification, achieve the biomedical 
literature data preprocessing, lay the foundation for subsequent data mining, and 
improve the mining accuracy and mining speed. 

Step 3 Finally, by setting association rules for biomedical literature data mining and 
introducing a pre pruning method on this basis, the number of candidate data 
items is reduced, and the frequency of calculating their support is avoided, 
thereby reducing time overhead and improving mining efficiency. And 
combining confidence and dependency, construct a biomedical literature data 
mining model based on association rules to achieve the final mining. Then, 
based on the support results, the confidence level of the literature data items is 
calculated, and by determining the dependencies between the data in the project, 
a biomedical literature data mining model based on association rules is 
established to achieve the final mining. 

Step 4 By setting the experimental environment, parameters and indicators, and by 
means of comparative experiments, the proposed method, Wu et al. (2021) and 
Wu and Chen (2021) methods are compared in terms of data noise, mining 
accuracy and mining time to verify the feasibility of the proposed method. 
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2 Research on biomedical literature data extraction and preprocessing 

2.1 Biomedical literature data extraction research 

In order to realise biomedical literature mining, its data needs to be preprocessed to lay 
the foundation for subsequent mining. Before data preprocessing, the data needs to be 
extracted first. In the mining process, due to the large number and variety of biomedical 
literature data, the process of biomedical literature data extraction is more complex (Du  
et al., 2021). In order to simplify the process and improve the mining effect of biomedical 
literature data, this paper uses a factor graph to extract relevant biomedical literature data. 

In biomedical literature data, gene protein and other key data are the most critical 
data, and also the most in-depth research field in the medical field. Therefore, the role of 
relevant data extracted from biomedical literature is of great significance (Carrasco et al., 
2021). Among them, biomedical literature data needs to be extracted from entity 
recognition, knowledge discovery, data visualisation and other methods. The general 
process of biomedical literature data extraction is shown in Figure 1. 

Figure 1 Schematic diagram of biomedical literature data extraction process 

 

In the biomedical literature data extraction, it is mainly aimed at the identification and 
extraction of key professional terms such as biological genes and proteins in the medical 
field. In this extraction process, there are some difficulties in the extraction rules and 
description of literature data. Therefore, in order to reduce the difficulty of biomedical 
literature data extraction and accelerate the extraction speed, this paper uses factor graph 
to effectively extract biomedical literature data. Factor graph (Ali et al., 2021) is a vector 
graph that factorises a function. 
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In the process of factorisation, two key vocabulary nodes, document data variable 
nodes and function nodes are set. It is an extraction method that decomposes a global 
function into the product of multiple local functions through the formula, and then 
reflects these factor functions and corresponding variables on the factor graph. The 
functional relationship between all points and edges of all medical biological data in the 
image is shown in Figure 2. 

According to the relationship function set in Figure 2, set the factorisation equation 
expression of a global function in biomedical literature data extraction as: 

( ) ( ) ( ) ( ) ( )1 2 31 2 1 2 1 2 3 1 2 31 , ...,, , ..., , , , , , , ...,nn ng y y y yx x x x x x x x x x x xx=  (1) 

In formula (1), g(x1, x2, …, xn) represents the global function of the biomedical literature 
data extraction, y1, y2, y3, …, yn represents each data edge of the biomedical literature,  
x1, x2, x3, …, xn represents each data point of the biomedical literature. 

Figure 2 Functional relationship between medical biological literature data points and sidelines 

 

Since the global extraction of biomedical literature data is more complex in factor 
decomposition (Trieu et al., 2021), in order to simplify its decomposition process, the 
global function is expressed as: 

( )( ) n nx Y
g X Y X

∈
= ∏  (2) 

In formula (2), g(X) represents the simplified extracted global function expression, Yn 
represents the collection of edges, and Xn represents the collection of biomedical 
literature data points. 

In the extraction of biomedical literature data, the most important thing is to separate 
data according to the changes of random variables in the factor graph. Generally, a 
probabilistic (Krawczyk et al., 2021) database is constructed based on the association 
between biomedical literature data. The constructed probabilistic database of biomedical 
literature data can be expressed as: 

( ) { , }A X D R=  (3) 
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In formula (3), A(X) represents the probabilistic database of biomedical literature data, D 
represents the association mode of biological data literature data, and R represents the 
user mode of biological data literature. 

During document data extraction, the data in the intersection process will be captured. 
Therefore, the document data captured in the process of biomedical document data 
interchange is defined as: 

{ }{ }( ) | ,i n nc X a fid X y= ∈  (4) 

In formula (4), ci(X) represents the captured literature data in the intersection, and a 
represents the random variable. 

On this basis, the whole process of biomedical literature data extraction is realised, 
and the results are as follows: 

{ },( ) exp ( ) n n
i x

X yP x v X
a=

  =     
  (5) 

In formula (5), P(x) represents the global data of the extracted biomedical literature, 
exp{} represents the data allocation coefficient, and v(X) represents the partition function. 

In the process of biomedical literature data extraction, the distribution rule of 
biomedical literature data is determined by setting the process of biomedical literature 
data extraction, the factor graph decomposition global extraction function is introduced, 
and a probabilistic database is constructed to finally achieve biomedical literature data 
extraction. Next, preprocess the extracted data to lay a foundation for subsequent mining 
and improve the mining precision and speed. 

2.2 Biomedical literature data preprocessing research 

In the process of implementing biomedical literature data mining, due to the interference 
of noise and other factors, the effectiveness of the above globally extracted biomedical 
literature data mining cannot be improved (Chen et al., 2020), resulting in low data 
precision. Therefore, this chapter needs to preprocess the above extracted data. In this 
preprocessing, the whole preprocessing process is realised mainly through document data 
noise reduction and classification. 

The dataset of biomedical literature data extraction is determined as: 

{ }1 2, , ...,i mH h h h=  (6) 

In formula (6), Hi represents the extracted dataset of biomedical literature data, and  
{h1, h2, …, hm} represents the literature data composition in the set. 

Analyse the noise level of all data in the biomedical literature dataset, namely: 

1

1

i

i
i

i

i

u
Hz
u
H

 >
=
 <





 (7) 

In formula (7), zi represents the noise degree of the data, and ui represents the noise 
coefficient in the dataset extracted from biomedical literature data. 
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When the data is greater than 1, it means that the data noise is high at this time, so 
denoising is required. When it is less than 1, it is regarded as normal medical literature 
data with no denoising processing. 

According to the determined noise level of biomedical literature data, denoise the 
noisy data, and denoise the noisy data by wavelet transform (Hillenmeyer et al., 2021; 
Sokhangoee and Rezapour, 2022) to remove the interference in the data. The noise 
reduction results are as follows: 

( )
2

0.252 1
3

i
i

m

uρ π ez
h

 −=  
 
  (8) 

In formula (8), ρ(zi) represents the biomedical literature data after noise reduction, and e 
represents the wavelet base. 

The change diagram of noise reduction curve of biological literature data after 
wavelet transform is shown in Figure 3. 

Figure 3 Schematic diagram of changes in noise reduction curve of biomedical literature data 
after wavelet transform 

 

Next, in order to facilitate the mining process, the biomedical literature data after the 
above denoising is classified and processed to speed up its mining speed. Put the 
literature data in the vector space, and express different objects in different dimensional 
feature spaces (Gu et al., 2022), namely: 

( )1 2, , ...,i i i nid D D D=  (9) 

In formula (9), di represents different dimensional feature vector space description,  
(D1i, D2i, …, Dni) represents different types of biomedical literature data vector values. 

In this vector space, calculate the importance of each biomedical literature data vector 
(Guo et al., 2020) as the basis for its literature data classification, namely: 

i
ii k

σL
d

∈

=


 (10) 
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In formula (10), Li represents the importance result of the biomedical literature data 
vector, σi represents the word frequency of the biomedical literature data vector, and k 
represents the number of total spatial dimensions. 

On the basis of the above analysis, the classification of biomedical literature data is 
finally realised through reverse file frequency (Li and Li, 2021), and the classification 
formula is: 

( ) { }log i
i

i

σ
f d

L
=

∈α
 (11) 

In formula (11), f(di) represents the classification results of biomedical literature data, and 
α represents the data model of expanding medical literature in the vector space. 

In the biomedical literature data pre-processing, analyse the data noise level in the 
biomedical literature dataset, realise the biomedical literature data denoising through 
wavelet transform, place the denoised literature data in different dimensional feature 
vector spaces, set the literature data classification benchmark, and achieve the biomedical 
literature data pre-processing. 

3 Implementation of biomedical literature data mining based on 
association rule algorithm 

Based on the biomedical literature data determined in the above chapters, in order to 
improve the effect of biomedical literature data mining, this paper introduces association 
rules algorithm to achieve data mining. Association rule algorithm is an algorithm that 
determines the relationship between large-scale data, finds the association between data 
items in different relationships, determines the closeness of different data, and then 
implements data mining. This algorithm has the advantage of processing large-scale data 
(Xu and Luo, 2021). Therefore, this method is used in this study. The schematic diagram 
of the relationship between the data mined by the algorithm is shown in Figure 4. 

Figure 4 Schematic diagram of association rules mining data relationships 
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Therefore, this method is adopted for the mining of biomedical literature data. Before 
mining, prepare the data and use the biomedical literature data in MYSQL data as an 
example to represent D. The factor graph decomposition global extraction function is 
introduced to establish a probabilistic database and complete the extraction of biomedical 
literature data D. Then, wavelet transform is used to denoise the data, and it is classified 
based on its importance to obtain the final set of biomedical literature data items W, 
which completes the preparation work before mining. Next, use the proposed method to 
mine the prepared data. Next, use the proposed method to mine the prepared data, and the 
key steps for mining are as follows: 

Step 1 Determine the form of association rules for biomedical literature data. Set the 
project set of biomedical literature data, represent all the fields in the data, T 
represents each item set in the literature data object set, the dataset is in W. The 
identification code of each medical literature data thing is single, as shown in 
Table 1. 

Table 1 Setting details of identification codes of medical literature data 

Object identification code Item Object identification code Item 
1 I1, I2, I5, I6, I9 6 I2, I3, I6, I9 
2 I2, I4, I8 7 I1, I3, I6, I7 
3 I2, I3, I7, I9 8 I1, I3, I4, I6 
4 I1, I2, I4 9 I2, I3, I7 
5 I1, I3, I4, I6, I8 10 I1, I5, I6, I9 

Then the expression form of association rules for biomedical literature data is: 

K T Q T∈ → ∈  (12) 

In formula (12), K / Q represents different arbitrary medical literature data 
things included in T. 

Step 2 Determine the support of biomedical literature data items (Zhang et al., 2020). 
This value is mainly used to determine the frequency of occurrence of 
biomedical literature data objects based on the rules set in step 1, that is, its 
activity range is used to measure the importance or scope of application of 
association rules, reflecting the universality of rules. The calculation formula is: 

( )
( )

| |
T X Y

S X
T
∪

=  (13) 

In formula (13), S(X) represents the support results of the biomedical literature 
data and things project, and X and Y respectively represent items in biomedical 
literature data. 

However, due to the large number of candidate itemsets generated by the 
connection of various data item items, the time cost of calculating the support of 
candidate data item items is high, which reduces the efficiency of mining. 
Therefore, the method of pre pruning is introduced to calculate the number of 
occurrences of each item in the set of item items T in the literature data. Before 
generating the candidate itemset, it is determined that some itemsets are not 



   

 

   

   
 

   

   

 

   

   10 X. Shi et al.    
 

    
 
 

   

   
 

   

   

 

   

       
 

frequent. This part of the itemset is pre pruned to reduce the number of 
candidate data item items and avoid calculating their support frequency, thereby 
reducing time overhead and improving mining efficiency. 

Step 3 Calculate the confidence level of the association rules for biomedical literature 
data. The reliability of association rules of this data mining is calculated by the 
determined support results, which is used to measure the accuracy of the 
association rules. It reflects the probability of the results also being true when 
the premise of the association rules is true. The calculation formula is: 

( )
( )

( )
S X

C X
T X

=  (14) 

In formula (14), C(X) represents the confidence results of the item correlation 
rules for biomedical literature data. 

Step 4 Based on the above, determine the degree of dependence between the data in the 
biomedical literature data item. Through the determination of this dependency, 
the correlation between biomedical literature data is clarified (Zhang et al., 
2020), in order to improve the effectiveness of subsequent data mining models 
and further improve the accuracy of data mining results, and the determination 
formula is expressed as: 

( )( , )
( ) ( )

u X YU X Y
u X u B

∪=  (15) 

In formula (15), U(X, Y) represents the degree of dependence between the data 
in the biomedical literature data project, and u represents the degree of 
dependence coefficient. 

Step 5 Based on the above obtained credibility and the degree of dependence between 
data in the biomedical literature data item, build a biomedical literature data 
mining model based on association rules. The final biomedical literature data 
mining is realised through this model, and the results are as follows: 

[ ]2
2 ( )( ) ( ) ( )
( , ) ( , )

( ) ( )
C Xu X u B u X Y

τ X Y U X Y
u X u B

− ∪
=

∩
 (16) 

In formula (16), τ2(X, Y) represents the biomedical literature data mining results. 

The implementation process of biomedical literature data association rule mining is 
shown in Figure 5. 

In the biomedical literature data association rule mining, by setting the association 
rules of biomedical literature data mining, calculate the support and confidence of the 
literature data item, and by determining the dependency between the data in the item, 
finally build a biomedical literature data mining model based on the association rules to 
achieve data mining. 
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Figure 5 Implementation process of biomedical literature data association rule mining 
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4 Experimental analysis 

4.1 Experimental scheme design 

Biomedical literature data in MYSQL data were selected as the experimental object in the 
experimental test. In the test, 2 GB medical literature data was selected for data mining, 
and Windows 10 system was used for data mining. The operating memory of this system 
is 16 GB, which can support the whole process of data mining experiment. The 
parameters of the specific experimental settings are shown in Table 2. 
Table 2 Test parameter setting 

Parameter Content 
Types of medical literature data mining/species 5 
Sample medical literature data/type/article 1,000 
Mining result processing software Spss9.0 
Medical literature data noise range/dB [0, 1] 
Collection of items in mining/piece 5 
Mining iterations/time 100 
Mining data support/% >90 
Data confidence/% >90 

According to the set experimental scheme, the sample medical literature is mined, and 
Wu et al. (2021) and Wu and Chen (2021) methods are used as comparison methods to 
compare with the proposed methods. In order to ensure the effectiveness of experimental 
mining, the experimental environment set by the three methods in the experiment is 
relatively consistent, and the data obtained have been processed for many times. The 
experimental indicators tested in the test include the following three types: 

1 Biomedical literature data noise: this indicator mainly reflects the data processing 
before data mining by different methods to ensure the cleanliness of data 

2 Precision analysis of biomedical literature data mining. This index reflects the 
overall effectiveness of different mining algorithms. The closer the value is to 100%, 
the better the mining effect; 

3 Time consuming analysis of biomedical literature data mining: this indicator reflects 
the speed of data mining and is one of the key indicators. 

4.2 Analysis of experimental results 

4.2.1 Comparison of biomedical literature data noise results 
In the experimental test, the proposed method, Wu et al. (2021) method and Wu and 
Chen (2021) method first tested and analysed the noise reduction results of the sample 
literature data before conducting the sample biomedical literature data. In the experiment, 
2000 pieces of sample medical literature data of different types were selected, and the 
noise reduction research was carried out for these 2000 pieces of data. The results are 
shown in Figure 6. 



   

 

   

   
 

   

   

 

   

    A data mining method for biomedical literature based on association rules 13    
 

    
 
 

   

   
 

   

   

 

   

       
 

The analysis of six experimental results shows that there are some differences in the 
proposed method, Wu et al. (2021) method and Wu and Chen (2021) method for noise 
reduction of sample biomedical literature data. It can be seen from the curve trend in the 
figure that the noise of the three methods changes to a certain extent with the change of 
sample literature data. Among them, the noise change curve of Wu et al. (2021) method 
and Wu and Chen (2021) method is the most prominent, and fluctuates greatly. In 
contrast, the fluctuation of the proposed method is small, and the noise is controlled 
below 0.4 dB. It can be seen that the noise reduction effect of the proposed method is 
better. This is because the proposed method realises biomedical literature data denoising 
through wavelet transform in data processing, and places the denoised literature data in 
different dimensional feature vector spaces, thus effectively improving the effect of noise 
reduction. 

Figure 6 Comparison of biomedical literature data noise results 

 

4.2.2 Comparison of precision results of biomedical literature data mining 
Next, the experiment tests the mining accuracy of the proposed method, Wu et al. (2021) 
method and Wu and Chen (2021) method in the sample biomedical literature data mining, 
and analyses the results in detail. The precision mining of 2,000 selected medical 
literature sample data is shown in Figure 7:. 

By analysing the experimental results in Figure 7, we can see that there are some 
differences in the accuracy of the proposed method, Wu et al. (2021) method and Wu and 
Chen (2021) method in data mining of sample biomedical literature. Among them, the 
proposed method has the highest accuracy of about 99% for sample biomedical literature 
data mining, while the mining accuracy of the methods in Wu et al. (2021) and [Wu and 
Chen (2021) is below 82%, which is lower than the accuracy of the proposed method’s 
data mining. This is because the proposed method uses wavelet transform for noise 
reduction, which effectively improves the effectiveness of the extracted data and 
improves the accuracy of subsequent data mining. Based on the calculation of 
confidence, the degree of dependence between data in biomedical literature data items is 
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determined to improve the effectiveness of subsequent data mining models and further 
improve the accuracy of data mining results. It can be seen that the mining effect of the 
proposed method is more significant. 

Figure 7 Comparison of precision results of biomedical literature data mining 

 

4.2.3 Comparison of time-consuming results of biomedical literature data 
mining 

At the end of the experiment, the time consuming of the proposed method, Wu et al. 
(2021) method and Wu and Chen (2021) method in sample biomedical literature data 
mining is tested. 2000 selected medical literature sample data, and the mining time is 
shown in Table 3: 
Table 3 Comparison of time-consuming results of biomedical literature data mining (s) 

Document data 
volume/piece 

The proposed  
method 

Wu et al. (2021) 
methods 

Wu and Chen (2021) 
methods 

500 1.2 1.6 1.9 
750 1.3 1.8 2.1 
1,000 1.5 1.9 2.3 
1,250 1.5 2.3 2.4 
1,500 1.6 2.6 2.6 
1,750 1.7 2.9 2.9 
2,000 1.7 3.0 3.2 

Analysing the experimental results in Table 3, it can be seen that the proposed method, 
Wu et al. (2021) method and Wu and Chen (2021) method have a large difference in the 
time consumption of sample biomedical literature data mining. When the sample 
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biomedical literature data volume is 1,000, the proposed method, Wu et al. (2021) 
method and Wu and Chen (2021) method take 1.5 s, 1.9 s and 2.3 s to mine the sample 
biomedical literature data respectively. When the sample biomedical literature data 
volume is 1,500, the proposed method, Wu et al. (2021) method and Wu and Chen (2021) 
method take 1.6 s, 2.6 s and 2.6 s to mine the sample biomedical literature data 
respectively. When the sample biomedical literature data volume is 2,000, the proposed 
method, Wu et al. (2021) method and Wu and Chen (2021) method take 1.7 s, 3.0 s and 
3.2 s to mine the sample biomedical literature data, respectively. It can be seen from the 
comparison of data results that the mining time of the proposed method is shorter, which 
is due to the classification preprocessing of the extracted biomedical literature data by the 
proposed method, and before constructing the biomedical literature data mining model 
based on association rules, the method of pre pruning is introduced to calculate the 
number of occurrences of each item in the collection T of literature data items. Before 
generating the candidate itemset, it is determined that certain itemsets are not frequent. 
This part of the itemset is pruned in advance to reduce the number of candidate data item 
items, avoid calculating their support frequency, reduce time overhead, improve mining 
efficiency, and achieve fast mining research. 

5 Conclusions 

1 In order to solve the problems of low precision and long time consuming in 
biomedical literature data mining, a biomedical literature data mining method based 
on association rule algorithm is designed. This method has the characteristics of high 
mining precision and fast speed, and can effectively implement data mining. 

2 The proposed method realises data extraction by setting the process of biomedical 
literature data extraction and introducing the factor graph decomposition global 
extraction function; Then, wavelet transform is used to reduce the noise of 
biomedical literature data, complete the classification of literature data, and achieve 
data preprocessing; Finally, by setting association rules for biomedical literature data 
mining and introducing pre pruning methods, the time cost of calculating support is 
reduced, and mining efficiency is improved. Combining confidence and dependency, 
a biomedical literature data mining model based on association rules is constructed 
to achieve mining. 

3 The proposed method is verified from three aspects of noise control, mining 
accuracy and mining time consumption in biomedical literature data. Compared with 
the methods in Wu et al. (2021) and Wu and Chen (2021), the proposed method has 
significant data mining effects, which can effectively control noise and make the 
noise in data fluctuate less. It is controlled below 0.4 dB, with high mining accuracy 
of about 99%, and short mining time, with the maximum time consumption of 1.7 s. 
It has high excavation speed. 

4 Biomedical literature data mining method based on association rule algorithm can 
effectively realise efficient and accurate mining of biomedical literature data, and has 
broad application prospects. 
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