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Abstract: The fast mining method for intelligence data in library database occupies an important 
position in the field of data processing. With traditional algorithm to dig intelligence, when 
encounter the interference of characteristic similarity, fuzzy rules are utilized to establish mining 
association rules, however, during the establishment of fuzzy rules, once characteristics are too 
close, a lot of constraints need to be added to establish rules, which leads to complicated rules and 
strong limitations, the calculation process is complicated, thus, the information data mining speed is 
reduced. For this, library database intelligence data mining method based on improved fuzzy 
genetic algorithm is proposed. Information characteristics model of intelligence data of library 
database is constructed, the update smoothing is conducted for data training samples under iterative 
genetic state, based on the rule of smaller square difference function value to update the central 
point of clusters, to obtain the power spectral density function of intelligence data as feature, with 
the improved fuzzy genetic algorithm to select intelligence data features, and compute fuzzy 
clustering center of intelligence data flow information focused on the multi space, associate the 
training set and the category to obtain the attribute set classification and information gain of 
intelligence data, so as to improve the mining performance for intelligence data in a library database. 
Simulation results show that intelligence data mining method based on the improved fuzzy genetic 
algorithm has high efficiency and precision. 

1 Introduction 
With the continuous development of database technology, usage scope of database is gradually 

expanded. How to obtain and search intelligence data from the library database, is the problem need 
to be solved [1.2.3]. In view of this problem, mining method for intelligence data in a library 
database is proposed [4.5.6]. At present, the mainstream of intelligence data mining methods in 
library database includes intelligence data mining method in library database based on genetic 
algorithm, intelligence data mining method in library database based on ant colony algorithm and 
intelligence data mining method in library database based on multi-level data analysis algorithm 
[7,8,9]. Among them, the most commonly used method is the intelligence data mining method in 
library database based on genetic algorithm [10]. As the intelligence data mining method in library 
database has a very broad space for developing in the data processing field, therefore, attracts a lot 
of attention from the experts, and has become a hot issue for expert to research, have great potential 
of development. 

2 The principle of the method for mining intelligence data in library database 
2.1 The relevant principles of improved fuzzy genetic algorithm 
The improved fuzzy genetic algorithm is utilized for intelligence data mining in database, an 

algorithm is described as: 
Fitness function and genetic operation of a population is designed, , including the crossover, 

mutation and convergence condition etc.. Assuming the intelligence data training set constituted 
by n  samples in library database is : 

( ){ }cmnixwL im ,...,2,1,,...,2,1, ===
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 (1) Assuming that the corresponding samples classes mω of c  category is known, the variable 
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need to be solved is set as Q, Xi is solution of variable Q in the space, there is a function 
corresponding to each Xi, fi is the fitness function of Xi, the calculated optimal solution is the value 
making maximum(or minimum) Xm and function value fm. 
The chromosome in improved fuzzy genetic algorithm is decomposed into three sub modules, first, 
the principle of PMX is utilized, with evenly random algorithm distribution to generate two cross 
points ( )sw u , the region included by the cross points is setting as matching region, as: 
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For the fuzzy genetic iterative process, genetic execution operator data ( )S t  is added as spread 
control variable of genetic variation: 
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In order to get dispersion coefficient of the genetic variation, it is defined as: 
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The improved fuzzy genetic algorithm is utilized to calculate the fuzzy clustering center in multi 
space, j  is the activator of i , then: 
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Associating the training set with the categories they belong to acquire attribute set classification 
of intelligence data, so as to obtain gain expression: 
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It can be seen from the above formula that improved fuzzy genetic algorithm used for feature 

mining of intelligence data, can change random variation into transposition operation, two alleles 
are exchanged, data chromosome can skip repair process after  crossing, the selection gene and 
semi connected gene of the copy have adopted the uniform crossover algorithm, which is beneficial 
to improve the performance of the intelligence data mining. 

2.2 The establishment of the intelligence data mining model 
Based on improved fuzzy genetic algorithm to construct library database intelligence data 

mining model, according to the above method to acquire a lot of library data as input, the input 
intelligence data is ( ) ( )1 Nw t w t , through a genetic fitness function to calculate fitness of each 
feature value in groups, the size of population M, the maximum iteration N, the crossover 
probability Pc and mutation probability Pm, are selected, based on the generalized likelihood ratio 
test (GLRT) method, the maximum likelihood estimation 0ˆ MLs , 0ˆ MLτ of 0s , 0τ  are used to detect, i.e.: 
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Setting the extraction ratio parameter of each sample as BL , and class number of all sample are 
acquired. If the membership degree of ( )j j N∈  class which (i i p∈ ） samples corresponding to is 

largest, the tap coefficients ( ) ( )
~ ~

1 ng t g t  of library database intelligence data mining is obtained. 
The difference between maximum membership degree ijF  of samples and ( 1,2, , )jE j N=  is 
calculated, according to the value of difference to do ascending order, pervious ( 1,2, , )jBL K j N× =   
samples are extracted as training samples of the categories. As the intelligence data feature have an 
large impact on LSSVM performance, less influence on other features, so normalization is needed 
to eliminate the negative impacts, in particular as: 
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In the formula, n represents the number of training samples, stdx  represents standard deviation. 
Finally, using the improved fuzzy genetic algorithm to identify intelligence data in  library 

database, the training process of improved fuzzy genetic algorithm for intelligence data in library 
database as shown in figure 1. 

 

 
Figure 1 the fuzzy genetic iterative training process of intelligence data 

3 Verification of the experiment by simulation 
In order to prove the validity of mining method proposed in this paper for intelligence data in the 

database library based on improved fuzzy genetic algorithm, there is the need for an experiment. 
The standard genetic algorithm, big mutation genetic algorithm, adaptive genetic algorithm and 

improved fuzzy genetic algorithm were carried out in the experiment, results were obtained as 
follows. The parameters of the standard genetic algorithm are: 100N = , string length is 32, the 
maximum iteration is 450. 
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Table 1 Comparison of performance of different genetic algorithm 
Algorithm  Evenly 

distributed 
iteration from 

stability to 
overall 

optimal point  

Maximum 
iteration from 

stability to 
overall optimal 

point 

Minimum 
iteration from 

stability to 
overall optimal 

point 

Number from 
stability to partial 
best point of all  

Standard genetic 
algorithm 

278 397 240 5 

Fuzzy big mutation 
operation 

199 264 138 1 

Adaptive genetic 
algorithm 

165 198 144 0 

Improved fuzzy 
genetic algorithm 

134 139 122 0 

It can be seen from table 1, the improved fuzzy genetic algorithm in independent 30 times 
operation, not only can get the optimal solution, and have faster convergence speed than other 
algorithms, and strong stability. 

The XOR problem is a typical linear inseparable problem, also called the decision problem of 
parity. Considering a relatively simple three bit XOR problem, that is, the input three bit binary has 
odd numbers of "1", "1" is output; otherwise, the output is "0". The traditional genetic algorithm 
and improved fuzzy genetic algorithm are respectively adopted for simulation, then the intelligence 
data mining error comparison results as shown in Figure 2. 

 
Figure 2 Comparison of mining error curve of different algorithms 

It can be known from the above experiments that the improved fuzzy genetic algorithm have strong 
convergence and high accuracy in the field of intelligence data mining. 

4 Conclusion 
Considering the problems of the traditional algorithm, like large limitation and low accuracy, 

library database intelligence data mining method based on improved fuzzy genetic algorithm is 
proposed in the paper. Information characteristics model of intelligence data of library database is 
constructed, the update smoothing is conducted for data training samples under iterative genetic 
state, based on the rule of smaller square difference function value to update the central point of 
clusters, to obtain the power spectral density function of intelligence data as feature, with the 
improved fuzzy genetic algorithm to select intelligence data features, and compute fuzzy clustering 
center of intelligence data flow information focused on the multi space, associate the training set 
and the category to obtain the attribute set classification and information gain of intelligence data, 
so as to improve the mining performance for intelligence data in a library database. Simulation 
results show that intelligence data mining method based on the improved fuzzy genetic algorithm 
has high efficiency and precision. 
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