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Abstract. In order to improve the ability of data retrieval in cloud computing
environment, a reduced dimension classification algorithm of complex attribute
big data in cloud computing based on deep neural network learning is proposed.
The complex attribute big data under cloud computing is constructed by low
dimensional feature set, and the complex attribute big data under cloud com-
puting is analyzed by linear programming and fitting using grid clustering
method. Big data samples of all complex attributes are sampled and trained to
extract the associated features of big data, which is a complex attribute under
cloud computing. The feature extraction results of complex attribute big data
under cloud computing are inputted into the deep neural network learner for data
classification, and the complex attribute big data dimensionality reduction
classification under cloud computing is realized by combining big data fusion
clustering method. The simulation results show that the accuracy of big data
dimension reduction classification for complex attributes in cloud computing is
high and the error rate is small.

Keywords: Cloud computing � Complex attribute big data � Dimensionality
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1 Introduction

With the development of cloud computing technology, the stability of cloud computing
database becomes higher and higher. In the process of data transmission using cloud
computing, it is affected by the interference of transmission channel and inter-symbol
characteristic disturbance, which results in complex attributes of cloud computing [1].
It reduces the output accuracy of cloud computing database, and needs to effectively
mine and classify complex attributes under cloud computing, and carries out intelligent
dimensionality reduction classification combined with the categories of complex
attributes in cloud computing to improve the ability of intelligent dimension reduction
classification of cloud computing. In order to ensure the security, stability and trans-
mission efficiency of cloud computing, it is of great significance to study the classi-
fication algorithm of cloud computing complex attribute data in order to reduce the
dimension of intelligent complex attributes in cloud computing database [2].

The classification of complex attribute big data under cloud computing is realized
by data mining and feature extraction, and the associated feature quantity of complex
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attribute big data under cloud computing is extracted, and the anti-jamming algorithm
is used to filter and detect [3]. Combined with complex attribute data classification,
intelligent dimensionality reduction classification is carried out to improve the stability
of cloud computing database communication and ensure communication quality. In
traditional methods, the classification method of complex attribute big data under cloud
computing mainly includes Reverse KNN method. Fuzzy C-means classification
method, support vector machine classification method and BP neural network classi-
fication method were used to classify data using deep neural network learning, expert
system, statistics and other classification models. The classification and prediction
ability of complex attributes was improved. In references [4], a complex attribute big
data classification algorithm based on ART model and Kohonen prediction in cloud
computing was proposed. Big data, a complex attribute to be classified in cloud
computing, was used to extract association rule features and big data to mine, and fuzzy
clustering method was combined to classify complex attribute data under cloud com-
puting to improve the accuracy of classification. However, the real-time classification
of this method was not good. The efficiency of data retrieval in cloud computing
environment was not high. In reference [5], a technology of complex attribute big data
classification based on fuzzy C-means mathematical classification method was pro-
posed. The distributed storage design of complex attribute large database under cloud
computing was carried out by using grid topology. The semantic autocorrelation
function analysis method was used to cluster the nearest neighbor points of complex
attribute big data in cloud computing. This method had poor anti-interference ability in
large-scale cloud computing database data classification [6].

In view of the disadvantages of traditional methods, this paper proposes a reduced
dimension classification algorithm for complex attribute big data in cloud computing
based on deep neural network learning. Firstly, big data, a complex attribute collected
in cloud computing, is constructed with a low-dimensional feature set, and a large
database of complex attribute distribution under cloud computing is constructed. Then
the grid clustering method is used to fit the complex attribute big data in cloud com-
puting, and the disturbance of data clustering center is analyzed by combining K-means
algorithm and nearest neighbor algorithm. The feature extraction results of big data, a
complex attribute under cloud computing, are classified. Finally, simulation experi-
ments are carried out to demonstrate the superior performance of the proposed method
in improving the ability of dimensionality reduction of big data, a complex attribute in
cloud computing.

2 Data Preprocessing

2.1 Large Database Construction with Complex Attribute Distribution

In order to realize the dimensionality reduction classification of complex attribute big
data in cloud computing, the fuzzy rough clustering method is used to construct cloud
computing distributed large database model, and the nearest neighbor priority dis-
tributed information mining method is used to mine complex attribute big data in cloud
computing. The adaptive association rule scheduling method is used to detect and filter
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complex attribute data in cloud computing, and a distributed large database model of
complex attribute big data under cloud computing is constructed by integrating cor-
relation detection method. The data set is vectorized and the frequent itemsets of
complex attribute data under cloud computing are calculated under the uncertain data
frequent itemsets pattern. The fusion analysis method of expected frequent term
(EFI) and probabilistic frequent item (PFI) is adopted [7]. The scheduling set function
of big data, a complex attribute distribution under cloud computing, is obtained as
follows:

Ri
dðtþ 1Þ ¼ min Rs;max 0;Ri

dðtÞ þ bðnt � jNiðtÞj)
� �� � ð1Þ

NðtÞ ¼ j :k xjðtÞ � xiðtÞ k \Ri
d; liðtÞ\ljðtÞ

� � ð2Þ

Where, xjðtÞ represents the classification information entropy in data set D,
describes the sample subset of the ljðtÞ cluster center, and t represents the sample set of
the generation learning in the process of complex attribute data classification. The
output label attributes of complex attribute data in the cluster center are calculated
under cloud computing. The statistical characteristic quantity of complex attribute data
under cloud computing is analyzed by using split information detection method. The
storage sample database model of complex attribute data is obtained by using scalar
sequence analysis method:

AVGX ¼ 1
m� n

Xn
x¼1

Xm
y¼1

GXðx; yÞj j ð3Þ

Where, m, n are the category number and sampling node of sample samples of
complex attribute data in cloud computing respectively. Let pi be the uncertain data-
base and S be the classification element of complex attribute data under cloud com-
puting. The statistical distribution probability of massive cloud computing data
sampling is H, and the distribution width of complex attribute data under cloud
computing is obtained by mining frequent itemsets:

sgnðz2RðkÞ � RMDMMA RÞ ¼ sgnðz2RðkÞ � ê2RðkÞÞ ð4Þ

sgnðz2I ðkÞ � RMDMMA IÞ ¼ sgnðz2I ðkÞ � ê2I ðkÞÞ ð5Þ

According to the above analysis, the distributed storage design of complex attribute
large database under cloud computing is carried out by using grid topology, and the
vector quantization feature coding model of complex attribute big data under cloud
computing is constructed. The feature distribution gradient map of complex attribute
big data under massive cloud computing is extracted, and the complex attribute data
classification is carried out by combining sample statistical average analysis and depth
neural network learning algorithm [8].
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2.2 Data Sample Regression Analysis and Fusion Processing

On the basis of constructing the large database model of complex attribute distribution
under cloud computing, a small amount of sample class data is taken as test set, and the
complex attribute big data under cloud computing is analyzed by linear programming
fitting method with grid clustering method. In the fuzzy grid clustering center, the
expected support degree esupðDÞ of the data element t is greater than the threshold H,
then the attribute element of the complex attribute big data classification under cloud
computing is called a frequent term, that is, The classified attribute elements of all
complex attribute data that satisfy the constraints satisfy:

esuptðDÞ[ h ð6Þ

The clustering result of complex attribute big data in cloud computing is modulated
adaptively. If the element t of complex attribute category satisfies the finite scheduling
mode, it is called probability frequent term.

X
x2PW ;CtðxÞ�minsup

P x½ �[ d ð7Þ

According to the sequence of information gain ratio values from large to small, the
method of frequent item mining is used to analyze the threshold value of d, when the
probability of complex attributes is maximum, and then randomly find a point to repeat
the above steps [9]. Considering the probability that an element is a frequent item
throughout the possible instance space, the cluster center point summary output is as
follows:

xiðkþ 1Þ ¼ xiðkÞþ sð xjðkÞ � xiðkÞ
xjðkÞ � xiðkÞ

�� ��Þ ð8Þ

Where: ~xk k denotes the norm of ~x. Thus, the statistical regression analysis and
sample test of complex attribute data are realized.

3 Dimensionality Reduction Classification of Complex
Attribute Big Data in Cloud Computing

3.1 Cloud Computing Complex Attribute Big Data Grid Clustering
Method

In this paper, we propose a dimensionality reduction classification algorithm for
complex attribute big data in cloud computing based on deep neural network learning.

Deep neural network (DNN) is a kind of software developed by Microsoft, whose
main purpose is to imitate the way of human thinking, with fast classification ability
and high accuracy. Its main structure is shown in Fig. 1:
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As can be seen from Fig. 1, the deep neural network consists of three parts: input
layer, multi-hidden layer and input layer. Compared with traditional neural network,
deep neural network (DNN) has many hidden structures. X represents the network
input, including the column vector value of dimension m, and ðW ;BÞ represents the
matrix formed by the weight and threshold between the hidden layers. The deep neural
network USES the vector value obtained from the previous layer of each hidden layer
to carry out the nonlinear transformation of function activation, and then transfers the
obtained value to the next neuron, which iterates successively, and finally transfers it to
the network output y. Compared with traditional neural network, DNN has significantly
higher depth of multiple hidden layers, which can make up for the shortcomings of
traditional neural network.

The correlation layer of the deep neural network contains a storage module that is
favorable to the historical information of the storage layer. The storage unit reserves the
historical information of the current time point as the input value of the hidden layer of
the first layer in the next time period. The prediction model based on the deep neural
network makes the internal structure and state of the network at the best level, and the
final output is not only related to the current time period, but also related to the
historical information within the time period, which promotes the prediction model to
have better dynamic memory ability.

In order to calculate the probability of frequent items, the complex attribute big data
under cloud computing is analyzed by linear programming using grid clustering
method. This paper introduces the concept of complex attribute occurrence probability
of complex attribute big data under cloud computing and clustering frequency distri-
bution of complex attribute data. t is used to represent the probability of different
frequency of element in large database of complex attribute under cloud computing,
which is called suptðDÞ. Then the fuzzy iterative inequality of complex attribute big
data’s complex attribute grid clustering in cloud computing can be transformed into:

XnumtðDÞ

i¼minsup

suptðDÞ[ d ð9Þ

Fig. 1. Deep neural network structure
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Wherein, numtðDÞ is the maximum number of cluster analysis elements of complex
attribute big data in the complex attribute big data sample distribution database under
cloud computing. For the calculation of suptðDÞ, big data’s reduced dimension clas-
sification global search method is used to carry out the dynamic programming of
complex attribute data classification. The calculation formula is expressed as follows:

Pt
i;j ¼

Pt
i�1;j�1 � pi þ Pt

i�1;j � ð1 � piÞ; vi ¼ t
Pt
i�1;j; vi 6¼ t

�
ð10Þ

The probability of all possible instances in the current complex attribute big data’s
dimensionality reduction classification window is calculated. The fuzzy learning iter-
ation of big data’s dimension reduction classification is as follows:

ridðkþ 1Þ ¼ minfrS;maxf0; ridðkÞþ bðni � NiðkÞj jÞgg ð11Þ

Wherein: b denotes the associated feature quantity of global search in big data’s
reduced dimension classification, and the first part of the complex attribute big data
sample set indicates that element t appears on the H element. That is, in the first i� 1
complex attributes big data reduced dimension classification attribute element j� 1
only appears the statistical probability of S times, taking a small amount of sample
class data as test set, the fuzzy random number analysis of complex attribute big data
under cloud computing is carried out by grid clustering method, and the fuzzy random
number of complex attribute big data under cloud computing is analyzed by grid
clustering method. The cloud computing under complex attributes big data grid clus-
tering is realized [10] (Fig. 2).

3.2 Deep Neural Network Learning and the Optimization of Big Data’s
Dimensionality Reduction Classification Steps for Complex Attribute

The feature extraction results of complex attribute big data under cloud computing are
inputted into the deep neural network learner for data classification, and the complex
attribute big data dimension reduction classification under cloud computing is realized
by combining big data fusion clustering method. Set the following algorithm steps
based on the above ideas:

Input: under the cloud computing complex attribute big data uncertain data flow
DS, cloud computing complex attribute big data association sample threshold d, sta-
tistical distribution probability threshold minsup, cloud computing complex attribute
big data sampling window length W ;

Output: frequent item sets for support vector machine learning D

1. Parameter of initialization machine and classification coefficient of complex attri-
bute data: SWF ¼ null;D ¼ null;Pij ¼ 0; supkiðxÞ ¼ 0.

2. for Xij , a random point is found and the central point of all clusters of the complex
attribute big data’s dimension reduction classification is obtained.

3. Calculate the probability of cluster crossing Pij ;
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4. if (the current window is not full), the nearest neighbor priority absorption method
is used to reconstruct complex attribute features.

5. Update the sample of complex attribute big data under cloud computing in the
current window and calculate the probability distribution value of complex attri-
bute category supkiðxÞ;

6. From the complex attribute big data sample set which exceeds the frequency
threshold in the data set, the statistical characteristic quantity is obtained by

combining the cumulative probability distribution method Q ¼ PnumtðDÞ

i¼minsup
suptðDÞ;

7. if Q� d
8. Big data samples of complex attributes under cloud computing based on deep

neural network learning are added to the set of frequent items D;

Start

Grid clustering

Big data linear 
programming

Cluster frequency 
distribution

Fuzzy iterative inequality 
transformation

Fuzzy learning iteration of 
dimensionality reduction 
classification of big data

Cloud computing big data 
grid clustering

End

Fig. 2. Algorithm flow
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9. Sample regression analysis to store complex attribute data in window set SWF;
10. Find out-of-date sample elements and delete;
11. All the complex attribute big data samples are sampled and trained to update the

probability distribution value of the window supkiðxÞ.

4 Simulation Experiment and Result Analysis

In order to test the performance of this method in the reduced dimension classification
of complex attribute big data under cloud computing, the simulation experiment is
carried out. The experiment adopts Matlab 7 and C joint simulation design, and the
sample size of big data, a complex attribute of cloud computing database, is 1000 Mbit.
The training sample set is 1024, the time width of data sampling is 10 s, and the time
domain waveform of data sampling is shown in Fig. 3.

Set W ¼ 1000, minsup ¼ 100, set the frequency threshold of complex attribute big
data collection under cloud computing: minsup ¼ 2, when the probability threshold of
complex attribute big data distribution is d ¼ 0:3, the mining results of association rule
feature of complex attribute category element 4 and frequent item can be found in
Table 1.

According to the association rule mining results of complex attribute big data under
cloud computing, the complex attribute big data dimension reduction classification
under cloud computing is carried out, and the classification probability is calculated as
shown in Table 2.
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Fig. 3. Sample of complex attribute big data research objects under cloud computing
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The results of Tables 1 and 2 show that the method proposed in this paper can
effectively realize the dimensionality reduction classification of complex attributes big
data under cloud computing, and the accurate probability of dimension reduction
classification detection for complex attributes big data is high. The accuracy of data
classification of sample sets D1 and D2 is tested, and the comparison results are shown
in Fig. 4.

Table 1. Mining results of complex attribute big data association rules in cloud computing

Instance P Instance P

{} 0.0653 {D2} 0.0435
{D1} 0.0454 {D2, D3} 0.0675
{D1, D2} 0.0664 {D2, D4} 0.0654
{D1, D3} 0.2434 {D2, D3, D4} 0.0376
{D1, D4} 0.0564 {D3} 0.1564
{D1, D2, D4} 0.0433 {D3, D4} 0.0646
{D1, D3, D4} 0.0456 {D1, D2, D3, D4} 0.0356
{D1, D2, D3} 0.1564 {D4} 0.0686

Table 2. Reduced dimension classification probability of complex attribute big data in cloud
computing

Frequency Complex attribute probability distribution

0 0.765
1 0.873
2 0.297
3 0.554
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Fig. 4. Comparison of accuracy of big data dimension reduction classification for complex
attributes in cloud computing
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The analysis of Fig. 4 shows that the accuracy of big data dimension reduction
classification of complex attributes under cloud computing is high and the error rate
is low.

5 Conclusions

In this paper, a reduced dimension classification algorithm of complex attribute big data
in cloud computing based on deep neural network learning is proposed. The complex
attribute big data under cloud computing is constructed by low dimensional feature set,
and the complex attribute big data under cloud computing is analyzed by linear pro-
gramming and fitting using grid clustering method. Big data samples of all complex
attributes are sampled and trained to extract the associated features of big data, which is
a complex attribute under cloud computing. The feature extraction results of complex
attribute big data under cloud computing are inputted into the deep neural network
learner for data classification, and the complex attribute big data dimensionality
reduction classification under cloud computing is realized by combining big data fusion
clustering method. The simulation results show that the accuracy of big data dimension
reduction classification for complex attributes in cloud computing is high and the error
rate is small. The method presented in this paper has a good application value in the
reduced dimension classification of big data in cloud computing.
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