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Abstract. In order to improve the database management and scheduling ability
of smartphone terminal, it is necessary to optimize the information extraction of
smartphone terminal database in lock screen mode. through the dynamic mining
of smartphone terminal database data, the optimal processing of smart phone
terminal database data information is realized, and this paper proposes an
algorithm to extract the resource information of the smartphone terminal data-
base under the lock screen mode based on the Internet. Using distributed
wireless sensor to form the Internet model of smart phone database collection,
and the optimal deployment design of data acquisition Internet of things node is
carried out. The spectrum analysis method is used to detect the abnormal
resource information of smart phone terminal database in lock screen mode, and
the detection results are fuzzy clustering to realize the extraction of smart phone
terminal database resource information in locked screen mode under the envi-
ronment of Internet of things. The simulation results show that the algorithm has
high accuracy, good recall, strong anti-interference ability and good adaptive
ability to collect the resource information of smart phone terminal database in
lock screen mode.

Keywords: Lock screen mode � Smartphone � Terminal database � Resource
information � Extraction

1 Introduction

The smart phone terminal database resource information collection system in the lock
screen mode continuously provides the security information service for the smart phone
transmission, including automatic crash alarm, road aid, remote unlock service, hands-
free telephone, and road navigation, etc. [1, 2].

In the design of smart phone terminal database resource information collection
algorithm and system design in the locked screen mode, The key is to establish the
communication network system of relevant workshop. Based on the Internet of Things,
the smart phone terminal database information networking between vehicles and roads
is constructed [3]. At present, in the locked screen mode, the resource information
acquisition method of smartphone terminal database is mainly used for domain feature

© ICST Institute for Computer Sciences, Social Informatics and Telecommunications Engineering 2020
Published by Springer Nature Switzerland AG 2020. All Rights Reserved
Y.-D. Zhang et al. (Eds.): ICMTEL 2020, LNICST 326, pp. 28–40, 2020.
https://doi.org/10.1007/978-3-030-51100-5_3

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-51100-5_3&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-51100-5_3&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-51100-5_3&amp;domain=pdf
https://doi.org/10.1007/978-3-030-51100-5_3


analysis method, etc. In addition, the feature sampling of smartphone terminal database
resource information in the locked screen mode is carried out. In reference [4], a
resource information extraction method for smart phone terminal database in QoS
constrained lock screen mode is proposed, which merges the sampled data sparsely,
and carries on the classification and repair after dynamic data acquisition combined
with autocorrelation feature matching method, in order to make data collection more
accurate but this method is easy to be interfered by dynamic disturbance features,
which leads to the poor accuracy of acquisition, which reduces the extraction effect. In
reference [5], a dynamic data acquisition algorithm for smart phone terminal database
Internet of things network in the physical layer network coding method is proposed in
the cloud computing environment is used for quantitative coding of data, the data of
encoded data are processed blindly by CPM, and the ability of collecting and balancing
the resource information of smartphone terminal database in locked screen mode is
improved. However, the computational overhead of the algorithm is too large and the
real-time performance of data acquisition is not good [6].

In order to solve the above problems, this paper proposes a resource information
extraction algorithm for smart phone terminal database based on Internet of things lock
screen mode. The adaptive weighting algorithm is used to fuse the resource information
of smart phone terminal database in lock screen mode, and the spectral characteristic
quantity of smart phone terminal database resource information in lock screen mode is
extracted. The spectrum analysis method is used to detect the abnormal resource
information of smart phone terminal database in lock screen mode, and the detection
results to realize the extraction of smart phone terminal database resource information
in locked screen mode in a network environment. Finally, the method of simulation
experiment is used to verify its application performance in improving intelligence and
accuracy of smart phone terminal database information in lock screen mode [7].

2 Internet of Things Node Distribution and Data
Pre-processing of the Database Resource Information
of the Smart Phone Terminal

2.1 Optimal Deployment of Internet of Things Node for Resource
Information Collection of Smart Phone Terminal Database in Lock
Screen Mode

In order to collect the resource information of smart phone terminal database accurately
in lock screen mode, the method is used to design the node distribution of Internet of
things, in the lock screen mode, the statistical feature analysis method is used to extract
the resource information of the smartphone terminal database and the node distribution
model of Internet of things of smart phone terminal database information distribution in
lock screen mode is constructed [8]. The omni-directional node tree model of FP-tree
microcell is used to construct the distributed node model of smart phone terminal
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database resource information distribution Internet of things in lock screen mode, as
shown in Fig. 1.

In the node communication graph of the database resource information distribution
of the smart phone terminal database in the lock screen mode shown in Fig. 1, the sink
node of the network of the intelligent mobile phone terminal database resource
information collection object networking network in the lock screen mode is repre-
sented by four-tuple fS1; S2; � � � ; SLg, obtaining the interrupt node of the database
resource information distribution network of the smart phone terminal database in the
lock screen mode as nodej , and performing the sparse characteristic reconstruction by
the transmission information fusion method in the neighbor information table, con-
structing a state transition matrix of a network transmission channel of a database
resource information distribution object of a smart phone terminal in a lock screen
mode, which comprises the following steps of:

xðkþ 1Þ ¼ AðkÞxðkÞþCðkÞwðkÞ ð1Þ

ziðkÞ ¼ HiðkÞxðkÞþ uiðkÞ; i ¼ 1; 2; � � � ;N ð2Þ

The method comprises the following steps of: carrying out self-correlation char-
acteristic sampling on transmission data in a database resource information distribution
network channel of a smart phone terminal database in a lock screen mode, the loop
iteration and loop iteration process in the database resource information acquisition
process of the smart phone terminal in the lock screen mode are carried out by adopting
a fuzzy directional clustering method, as shown in Fig. 2.
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Fig. 1. Node communication graph model of database resource information distribution
network of smart phone terminal
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According to the iterative process of data acquisition given in Fig. 2, set xðtÞ,
t ¼ 0; 1; � � �; n� 1, is made as a training sequence, and the initialization pointer count G
in the process of collecting resource information of smartphone terminal database in lock
screen mode is counted. The number of data scale samples of smartphone terminal
database in the input Internet of things is N, in which the training vector mode is based on
the analysis. Using distributed wireless sensor to build data collection model of smart-
phone, and the optimal deployment design of data acquisition node is carried out [9–11].

2.2 Information Fusion Processing of Smartphone Terminal Database
Resources in Lock Screen Mode

On the basis of designing and optimizing the deployment of Internet of things nodes
collected by smart phone terminal database information in lock screen mode, the fusion
processing of smart phone terminal database resource information in lock screen mode
is carried out, and the distance between the distributed search result of smartphone
terminal database data Internet of things xðtÞ and the connection weight vector xj of
smart phone terminal database resource information clustering center in all lock screen
mode is calculated. Represented as Euclidean distance

dj ¼
Xk�1

i¼0

ðxiðtÞ � xijðtÞÞ2; j ¼ 0; 1; � � �;N � 1 ð3Þ

In the node connection diagram of smart phone terminal database resource infor-
mation distribution Internet of things in lock screen mode, the sampling amplitude of
the node transmission data of smart phone terminal database resource information
distribution Internet of things in lock screen mode is obtained:

aidesira ¼ a1 � DensityiP
i
Densityi

þ a2
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ð4Þ
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Fig. 2. Cyclic iterative process of resource information collection in smartphone terminal
database in lock screen mode
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Wherein the weighting coefficient of the data self-adaptive fusion of the smart
phone terminal database data is met:

a1 þ a2 ¼ 1; a1; a2 2 ½0; 1�

a2 ¼
max

i
ðAPiÞ �min

i
ðAPiÞ

APinit

8><
>: ð5Þ

Under different transmission medium attenuation modes, the information fusion
support vector set of smart phone terminal database resource information under lock
screen mode is as follows: under the mode of Internet of things breakpoint locking
screen, the information fusion support vector set of smart phone terminal database
resource information is as follows:

xidðtþ 1Þ ¼ wxidðtÞþ c1r1½rt0 [T0
3 pid � xidðtÞ�

þ c2r2½rtg [ Tg
4 pgd � xidðtÞ�

ð6Þ

Thereby realizing the data sampling of the nodes connected with the database
resource information distribution network of the smart phone terminal in the lock
screen mode, under the routing mechanism, and obtaining the confidence probability of
the data acquisition accuracy distribution as follows:

Kwpgðx; y;wiÞ ¼
1 dðxi; kÞ� r � ru

uð�a1hb1
h2b2

Þþ a2Þ r � ru\dðxi; kÞ\rþ ru
0 else

8<
: ð7Þ

In the above formula, ruð0\ ru \ rÞ represents the adaptive weighting operator
of static routing sub-node, and a1; a2; b1; b2 respectively corresponds tounclear logic
control detection coefficient of Internet of Things routing in smart phone terminal
database [12]. After n jump, the probability of accurate transmission between the
middle layer and the layer of the link layer of the Internet of Things collected by the
database resource information of the smartphone terminal in the lock screen mode is:

Pgraph ¼ 1� 1� 1� Peð Þ2 1� Pdð Þ
h imn on

ð8Þ

The detection method is used to design the routing of smart phone terminal data-
base resource information in lock screen mode. The optimal distribution probability of
smart phone terminal database resource information fusion in n-hop lock screen mode
is obtained by PAOMDV:

PAOMDV ¼ 1� Pdð Þ2 1� 1� 1� Peð Þn 1� Pdð Þn�1
h imn o

ð9Þ

In that lock screenmode, the information flow of the database resource information of
the smart phone terminal in the lock screenmode is partitioned by a sparse fusionmethod,
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so that the data information fusion process of the database of the smart phone terminal is
realized, and the anti-interference capability of the output acquisition is improved.

3 Optimal Implementation of Resource Information
Extraction Algorithm

3.1 Extraction of Spectral Feature Quantity from Database Information
of Smart Phone Terminal in Lock Screen Mode

The feature decomposition method is used to reconstruct the neighbor cluster head of
the Sink node of the linearly, and the output feature quantity is expressed as

RiðkÞ ¼ E½v^iðkÞv^T
i ðkÞ�. In combination with the following repair methods suitable for

routing, the forwarding protocol of the digital fusion link layer for the resource
information collection of the smart phone terminal database in the lock screen mode is
obtained as follows:
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In the above formula, C1, C2, C3 represent the distributed frequency band of
resource information extraction, according to the correlation degree of the data fusion
center, carries on the autocorrelation matching, obtains the data sampling frequency
band interval:

c ¼ z � x0
2

j k
¼ ðqpðzÞpþ rpðzÞÞ � x0

2

j k

¼ qpðzÞp � x0
2

j k
þ rpðzÞ � x0

2

j k ð11Þ

According to the sampling time interval and beam distribution interval of smart
phone terminal database resource information in lock screen mode, the adaptive fusion
and optimal channel allocation of resource information extraction are carried out. On
this basis, the spectral features of smart phone terminal database resource information
in locked screen mode are extracted, and the results of frequency feature extraction of
transmission data are explained, database information distribution in locked screen
mode are described as follows:

Sb ¼
Xe

i¼1

p xið Þ ui � uð Þ ui � uð ÞT ð12Þ

Sx ¼
Xe

i¼1

p xið ÞE ui � uð Þ ui � uð ÞT
xi

" #
ð13Þ

Si ¼ Sb þ Sx ð14Þ
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And carrying out normalization processing on the information flow reorganization
model XðtÞ of the database resource information of the smart phone terminal in the lock
screen mode, and improving the accuracy of the feature extraction.

3.2 Collection and Output of Resource Information of Smart Phone
Terminal Database in Lock Screen Mode

By adopting the spectrum analysis method, the abnormal detection of the database
resource information of the smart phone terminal database in the lock screen mode is
carried out, and the sparse random sampling mode function of the database resource
information of the smart phone terminal in the lock screen mode is met:

X 0ðtÞ ¼ XðtÞ= XðtÞk k ð15Þ

The anti-interference processing is carried out by the data filtering method, and
sþ 1 samples are randomly sampled in the node of the resource information extraction
to obtain the data transmission key of the database of the smart phone terminal.

pk ¼ hx0; x1; . . .; xsi ð16Þ

The distribution model of smartphone data transmission that terminal database
information distribution Internet of things in lock screen mode is constructed, and the
output number acquisition sequence x0; x1; . . .; xs, is obviously:

parityðrpðzÞÞ ¼ Decryptðsk; cÞ ð17Þ

parityðqpðzÞÞ ¼ parityðrpðzÞÞ � parityðzÞ ð18Þ

The fuzzy clustering is carried out on the detection result, the data clustering is
carried out by adopting the fuzzy clustering method, and the acquisition result of the
database resource information of the smart phone terminal database under the output
lock screen mode is as follows:
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The autoregression linear equilibrium method is used to decompose the resource
information of smart phone terminal database in locked screen mode linearly in the link
layer.

2 2 ... 2 ...
8

1
3

2
21 === = = = −

i
i rr rrn ð20Þ

The construction test statistics are as follows:

Q ¼ Vn � 2np 1� pð Þ
2

ffiffiffi
n

p
p 1� pð Þ ð21Þ

According to the test statistics, the sampling decision is carried out to improve the
accuracy of extracting resource information from smartphone terminal database in lock
screen mode [13], the specific process is as follows (Fig. 3):

Fig. 3. Resource information extraction process of smartphone terminal database

Method for Extracting Information of Database of Smart Phone Terminal 35



4 Simulation Experiment and Performance Analysis

In order to verify the application performance of this method in the realization of smart
phone terminal database resource information collection in lock screen mode, the
simulation experiment is carried out. This experiment is carried out in Matlab envi-
ronment. The experimental results are as follows: IntelCore4-530 1G memory, oper-
ating system Windows 7, distributed Internet of things transmission link capacity of
smart phone terminal database resource information collection in lock screen mode is
120 Mbps. The time delay of resource information extraction is 18 ms, the initial data
length is 1024. The frequency is f1 ¼ 1:25 Hz, of smartphone terminal database
resource information in lock screen mode is terminated by using frequency GHz, lock
screen mode. The energy attenuation coefficient of resource information distribution
Internet of things node is k = 0.56, the distribution grid unit from resource information
is 200 � 200, and the packet size is 1200 Bps. The inertia weight of data filtering is
1.25. The channel attenuation intensity of smartphone terminal database resource
information transmission link layer in lock screen mode is 295 pJ/(bit �m4). The
transmission frequency is 10 kHz, 16 kHz, 26 kHz and 32 kHz. According to the
above simulation environment and parameter setting, the simulation experiment of
smart phone terminal database resource information collection in lock screen mode is
carried out. The output time domain waveform diagram of smart phone terminal
database information collected by each frequency point in lock screen mode is shown
in Fig. 4.

The results of Fig. 4 show that the data of smartphone terminal database with
different frequency points can be accurately extracted by using this method to collect
the resource information of smartphone terminal database in lock screen mode. The
change of signal amplitude has significant positive correlation with the increase of
distance, which indicates that the dynamic acquisition and tracking performance of
smartphone terminal database number is better. In order to compare the performance,
the signal-to-noise ratio (SNR) of 10000 Monte Carlo experiments is set to −20–20 dB,
and the curve of accurate data acquisition is shown in Fig. 5.

Analysis of Fig. 5 shows that the accuracy rate of the method in this paper reaches
the highest when the number of iterations is 80, the accuracy rate of the method in
literature [5] is the highest when the number of iterations is 100, and the accuracy rate
of the method in literature [4] is only 96%. It shows that the method of this paper has
high accuracy of resource information extraction, good data recall performance, strong
anti-interference ability of smart phone terminal, strong database information extraction
process, and good adaptive ability.
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Fig. 4. Output time domain waveform of smartphone terminal database information acquisition
in lock screen mode
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In order to verify this method, the data collection accuracy of the smartphone
terminal database of the method in this paper, the method in literature [4] and the
method in literature [5] are compared and analyzed, and the comparison results are
shown in Fig. 6.

According to Fig. 6, the collection precision of the smartphone terminal database
information of the method in this paper presents a stable state with the growth of time,
and the collection precision can reach 92%, while the collection precision of the
smartphone terminal database information of the methods in literature [4] and literature
[5] is only 77% and 46% when the time is 20 min. The method in this paper is more
accurate than the literature method, which shows that this method can extract the
information of smartphone terminal database accurately.

Fig. 5. Comparison of the accuracy of the information extraction of the database of the smart
phone terminal

Literature
[5] method

Article
method

Literature
[4] method

Fig. 6. Comparison results of information collection accuracy of smartphone terminal database
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5 Conclusions

Due to the low precision of extracting resource information from smartphone database
in the traditional lock screen mode, an algorithm of extracting resource information
from smartphone terminal database based on the Internet of things is proposed. Car-
rying out fusion processing of the database resource information of the smart phone
terminal database under the lock screen mode by adopting an adaptive weighting
algorithm, and extracting the spectral characteristic quantity of the database resource
information of the smart phone terminal database in the lock screen mode, By adopting
the spectrum analysis method, the abnormal detection of the database resource infor-
mation of the smart phone terminal in the lock screen mode is carried out, and the
detection result is subjected to fuzzy clustering, and the information extraction of the
database resources of the smart phone terminal in the lock screen mode under the
Internet of Things environment is realized. The experimental results show that under
the lock screen mode of this method, the accuracy of resource information extraction of
smartphone terminal database is better, the anti-interference is strong, and the intelli-
gent mobile phone terminal database information dynamic management has good
application value in the dynamic management of the database information of the smart
phone terminal. Because the problem of extraction time is not considered when
extracting the resource information of smart phone terminal database in lock screen
mode, in the future research, we will compare the extraction time of the resource
information of smart phone terminal database to further verify the reliability of this
method.
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