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Abstract. Wireless sensor routing protocol affects the retrieval work of the sys-
tem. The traditional intelligent retrieval system of network public opinion informa-
tion is difficult to obtain the event probability due to the selected technology, which
leads to the weak ability of the system to retrieve massive data. This paper designs
an intelligent retrieval system of network public opinion information based on
wireless network technology. In terms of hardware, Lucene search engine archi-
tecture and rs323 bus circuit are designed; in terms of software design, network
public opinion information similarity calculation model is designed, wireless sen-
sor routing protocol is set based on wireless network technology, and network
public opinion information intelligent retrieval logic is established. In the experi-
ment, the amount of public opinion information to be retrieved is 100, 5000 and
100000 respectively. In the same test period, when the amount of network public
opinion information to be retrieved is large, the retrieval system based on wireless
network technology can obtain the target information, while the amount of target
information obtained by traditional system is far less than expected.

Keywords: Wireless network technology - Network public opinion
information - Intelligence - Retrieval system

1 Introduction

In the face of the rapid growth of Internet public opinion information, some schol-
ars refer to the content of [1] and design a Python based retrieval system. However,
according to the practical application of other systems, it is found that the correspon-
dence between the retrieval algorithms and models of most traditional systems is weak.
Therefore, taking the Python based retrieval system as a reference, this paper studies
the intelligent retrieval system of network public opinion information based on wireless
network technology [1]. The so-called wireless network refers to the network that can
realize the interconnection of various communication devices without wiring. Wireless
network technology covers a wide range, including not only global voice and data net-
works that allow users to establish long-distance wireless connections, but also infrared
and RF technologies that optimize short-distance wireless connections. Literature [2]
Designing a public opinion information search system for Baidu search engine, relying
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on Baidu search engine, mainly researching crawler, search engine, text information
mining and other technologies, should develop a complete solution for the application
needs of network public opinion monitoring work. It can greatly improve the speed of
searching public opinion information on Baidu website and Baidu Tieba and the accu-
racy of obtaining information. However, the target information acquisition volume of
the system is far from expected.

Based on this, this article starts with wireless network technology and designs an
intelligent retrieval system for network public opinion information that is more in line
with expectations.

2 Hardware Design of Network Public Opinion Information
Intelligent Retrieval System

2.1 Design Lucene Search Engine Architecture

Lucene, as a full-text search engine architecture, needs to be developed twice on the basis
of Lucene if it is to be fully applied to intelligent retrieval of network public opinion
information. Lucene is known to provide the analysis interface, index engine, storage
management and query engine to the retrieval system. According to the above basic
modules, Lucene core logic architecture is constructed, as shown in Fig. 1 below.
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Fig. 1. Lucene search engine architecture

Through the basic components of the logical structure, we can see that there is a
calling relationship between the various modules when Lucene is running. The interface
module uses the parser to analyze the index text, and writes the analyzed data into
the index file through the infrastructure common module. When users query, the query
statements are sent to the index core module through the interface module, and the
query results are read through the interface module Take the data in the index file, get
the retrieval results, and execute the feedback operation [3].
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2.2 Design rs323 Bus Circuit

When the system receives network public opinion information, there are synchronous
transmission data and asynchronous transmission data. It needs to design rs323 bus
circuit to ensure that the system can receive all kinds of information. The rs323 interface
has 9 pins or 25 pins. The rs323 with 25 pins is selected in the design. Under the
transmission rates of 50, 100, 600, 1200, 2400, 4800, 9600 and 19200 baud respectively,
it is tested whether the rs323 allows 2500pf capacitive load. On the basis of expanding
the communication distance, it is ensured that the hardware has the ability to suppress
noise and other interference information. The bus design is shown in Fig. 2 below Circuit
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Y1 8
0SC32_ IN
2 9
I} 0SC32 OUT
1|
cl ©
—— 32.843kHz ——
10pF 10pF
Y2
— 0SC_IN
GND IDI 0SC_OUT
c3 C4
P— 8kHz
20pF 20pF
U8 AMSI117-3.3
0U
— IN
- 3 T |2
[a)
4
G
1
C27 C28 ==
—‘7 10uF 22uF
GND

Fig. 2. Bus circuit design

Considering that the system is connected with the computer, MAX3232 chip is used
as the transceiver chip of rs323 bus circuit. The MAX3232 chip has two channels, and
it has a dedicated low-voltage transmitter output stage. Through two receivers and two
drivers, it can realize the data receiving and sending with the data rate of 240kps, and
ensure the efficiency of the retrieval system in processing massive network public opinion
data. So far, the hardware design of the library and information resources integration
system is completed.
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3 Software Design of Network Public Opinion Information
Intelligent Retrieval System Based on Wireless Network
Technology

3.1 Design the Similarity Calculation Model of Public Opinion Information
on the Network

When retrieving network public opinion information, we need to perform the retrieval
task according to semantic similarity. The common semantic feature of two concepts
is the similarity between semantics. This index can be represented by sim(x, y), and
x and y represent the conceptual elements between the two information. In the form
of calculation, similarity is required to meet the following calculation requirements:
make similarity index between, so sim(x,y) € [0, 1]. When the two information are
completely similar, sim(x, y) = 1; when the two information is completely different, then
sim(x,y) = 0. The similarity index is symmetrical. Therefore, according to the above
calculation requirements, combined with the influence of retrieval semantic distance on
similarity index, according to the decreasing function relationship, assuming the degree
of change between similarity index and semantic distance is k=) the influence of
network public opinion information on similarity index can be described by the following
formula:
Cx+CH

,¥) = 1
T =160 —coi+1 M

In the formula, C(x) and C(y) represent the content level of information x and y
respectively. When f(x,y) > 1, the range of similarity index is not met. Therefore,
divide f by 2 times the depth of layer d, so that the influence of hierarchy factors on
conceptual similarity is kept within the range, and a new calculation result is obtained:

Cx) + C(y)
2d[|C(x) — C)| + 1]

fly) = 2)

According to the above calculation formula, with the increase of concept level, the
similarity between them is also increasing. At the same time, with the expansion of
the difference between the two concept levels, the similarity between retrieval elements
is gradually decreasing [5]. Therefore, the change degree between the two elements is
obtained

dis(x,y) = C(x) + C(y) — 2F (f (x, y)) 3)

In the formula: dis(x,y) represents the semantic distance between two concepts;
F(f (x, y)) represents the level of the minimum classification of two concepts. By quanti-
fying the influence of semantic distance and hierarchical factors on the similarity index,
we get the following results:

k—dis(x,y) Gy

(i “4)
- (dis(x,y)+ 1)

Zi(x,y) =
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In the formula: gy y is the sum of levels C(x) + C(y). At the same time, the logarith-
mic function is introduced and the nonlinear function is used to evaluate the semantic
similarity:

®)

Z(x,y) = 10g2<1 + M)

|s(x) Us(y)l

In order to avoid infinite values of x and y, 1 is added to the true part of logarithmic
function to make its value 0. Through the above calculation process, the semantic simi-
larity calculation model is designed, and parameters w; and wy are added to adjust the
similarity index:

wiZi +waZp x #y
1 x#y

According to the above calculation formula, the design of network public opinion
information similarity calculation model is realized [6].

sim(x, y) = { (6)

3.2 Wireless Sensor Routing Protocol Based on Wireless Network Technology

When wireless sensor networks transmit data, there are a lot of uncertainties among the
cloud security situation elements, so wireless network technology is used to determine
the uncertainty of cloud security situation elements. Wireless network technology uses
credibility function H to calculate the uncertainty relationship between various elements
of cloud security situation:

HU,V)=WU,V)-YU,V) @)

In the formula: U represents the result caused by uncertain reasons; V represents the
uncertain reasons between cloud security elements; W and Y represent the growth of
trust and distrust respectively. The parameter calculation equations of the two functions
are as follows:

1,ifP(U) = 1

W(U,V)= max(P(%),P(U)—P(V)) )
PO
1,ifP(U) =0

Y(U,V)= min(P(%),P(U)—P(V)) 9
PU)

In the formula, P(U) is the prior probability of the result; P(%) is the conditional proba-
bility of X when the uncertainty occurs. When 7 different security events cause a security
event, iftheeventisni, na, . . ., n,, then n credibility can be obtained by wireless network
technology. The uncertainty relationship between cloud security situation elements can
be measured by using the results obtained. The comprehensive trust value is calculated
according to the direct trust value, indirect trust value and energy trust value. According
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to the actual number of packets received and sent, the direct trust value between nodes
is predicted:

Xnow(l) — M(a)lsl +w2S2)pr€ + (1 _ /JL)(SI _|_ Sz)n()W (10)

In the formula,  represents the weight of historical trust value; (1 — u) represents
the weight of current trust value; @ and w, represent different volatile factors; S; and
S respectively table send and receive packets, accounting for the proportion of total
packets. Direct trust value is used to calculate indirect trust value between different
nodes. Suppose A, = (A1, Az, ..., Ap) is a set of neighbor nodes, where m is the actual
number of public nodes, so the calculation result of indirect trust value is as follows:

n
Xnaw(Z) _ 1 Z (szow(l) _anw(l)) (an

n ia aj
acA,

In the formula, Xl.zow(l) and X : ow(1) represent the direct trust values between node i and
node a, node a and node j respectively. Calculate the energy trust value, the formula is:
S|E;
E =25 (12)
Ey
In the formula, S1E; is the residual energy value; Ey is the initial energy value. The
comprehensive trust value is calculated according to the above three formulas:

X = Hix""D 4 Hx"" 4 H3E; (13)

In the formula: H1, H> and H3 are the prediction weights of wireless network technology.
According to the basic definition of compressed sensing theory, if the dimension of
measurement matrix is M x N, then the column vector of N x 1 dimension can be
represented by b, then:

] o e oy by
) o - ooy by
y=®=43 . . . : (14)

QM1 M2 - OMN by
N

Vi = Z(X,’jbj (15)
j=1

In the formula: ® represents sparse matrix; ayy represents transformation coefficient
in M x N dimension; o;; represents transformation quantity in row i and column j.
By multiplying and adding N nodes b;, M measurement results are obtained. The row
elements of the sparse matrix are used as the transmission path projection of WSN, and
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the matrix is divided into M sub regions:

ai; 0 a2 0 -+ 0 oy O ®
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0 ap; 0 O O N 0 0 (02

M

00 0Oay--0 0 0 @3 ]
®=10 0 0 0 0 0 0 (~) & (16)

@

000 0 0 0 ayy M

According to the data in the formula, the matrix contains multiple regions and many
0 elements [7, 8]. The non-zero elements in the block matrix are multiplied by the
corresponding data, and then the data is transmitted to reduce the energy consumption.
According to the above process, ant colony algorithm divides cluster tree wireless sensor
network into zones, and executes the routing protocol according to the established search
method.

3.3 Establishing Intelligent Retrieval Logic of Network Public Opinion
Information

In order to implement the search routing protocol designed above, it is necessary to
formulate a verification search logic matching with it. Based on the characteristics of
character type data, the verification retrieval logic was developed by stage selection.
The occurrence frequency of known characters has certain deviation. For example, the
occurrence probability of data in ordinary text may be greater than the occurrence prob-
ability of data. Therefore, after the index is generated, the character value is mapped
to the corresponding bucket number according to the frequency hiding operation of
region division, and then the order of all bucket numbers is straightened out to extract
the frequency information characteristics of hidden characters [9]. According to the data
obtained in the research process, the frequency order of English letters is given, as shown
in Table 1 below.

Table 1. English alphabet frequency sorting table/%

Letter Frequency Letter Frequency Letter Frequency
A 8.17 J 0.15 S 6.33
B 1.49 K 0.77 T 9.06
C 2.78 L 4.03 U 2.76
D 4.25 M 241 v 0.98
E 12.7 N 6.75 W 2.36
F 2.23 o 7.50 X 0.15

(continued)
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Table 1. (continued)

Letter Frequency Letter Frequency Letter Frequency
G 2.02 P 1.93 Y 1.97

H 6.10 Q 0.10 zZ 0.07

1 6.97 R 5.99 - -

In the process of hiding frequency operation, the characters are assigned to each
bucket according to the frequency of characters, and then converted into the correspond-
ing bucket number, so that users can infer the corresponding relationship between the
bucket number and characters according to the number of buckets and character fre-
quency. Combined with the letter frequency in Table 1, the basic verification process
of the verification algorithm is designed. In the first step of verification, input the letter
frequency and the number of buckets in Table 1, and calculate the frequency value that
each bucket can hold

r= %(1 + 10%) (17)

In the formula: n represents the number of buckets; (1 £ 10%) represents the floating
range of splitting the same character into different buckets in the subsequent allocation
process. The second step is to ensure that there is a corresponding mapping relationship
between characters and bucket numbers according to the following restrictions: first,
assign characters to each bucket in order until the end of allocation; second, when a
character with the highest frequency cannot be placed in the remaining space in the
bucket, it is proved that the bucket can end the allocation task and start to allocate the
next bucket. In the third step, hash function is used to capture the random value of bucket
number. The verification process of the function is controlled by the following formula:

hash(x) = spkeymod1(0, 1) (18)

In the formula: s represents the hash table size; hash(x) represents the downward round-
ing of the expression by the multiplication hash function, and the value range of param-
eter ¢ is (0, 1); pkeymod 1 represents the fractional part of the numerical product of key
multiplied by (0, 1) interval [10]. In order to make the verification mode and encryp-
tion mode have a matching relationship, the default parameter ¢ = 0.618, through the
above calculation and analysis process, the network public opinion information intelli-
gent retrieval logic is established, and the network public opinion information intelligent
retrieval system based on wireless network technology is realized.

4 Experimental Study

4.1 Purpose of the Experiment

Taking the retrieval system designed in this paper as the test object, find out the parts
of the system that have conflicts, and then adjust for such problems to ensure the use
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of the system in the actual work. Test whether the hardware of the system can connect
stably and whether the redesigned hardware is compatible with the software. Finally,
the system is applied to the actual working environment. Under different test conditions,
the differences between the designed retrieval system and the traditional system are
compared.

4.2 System Stability and Reliability Test

In order to ensure that the designed system has more powerful retrieval function and
test the stability of the system, the test results of the system stability are shown in Fig. 3
below.
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Fig. 3. System stability test results

According to the distribution state of the curve in the figure, the stability index test
results of the system fluctuate evenly between —0.5-0.5, and there is no big difference
between the stability indexes in each test stage. It can be seen that the designed system
meets the stability test requirements. Set up system test data sets, use different data sets to
record different scales of network public opinion information, test the retrieval efficiency
of the system. The following Table 2 is the setting table for data sets of different sizes.
The size of each small field is required to be between 2.5 and 3.0 mb.
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Table 2. System test data set

Serial number | Number of files | Total dataset size
1 100 234.35 MB
2 500 1.86 GB
3 1000 343 GB
4 5000 17.75 GB
5 10000 38.43 GB

The design of the retrieval system as the experimental group, set up the general
retrieval target of the retrieval system. The data in Table 3 below are the comparison
results between the expected value and the actual retrieval time of the system.

Table 3. Comparison of retrieval time of Internet public opinion information

Number of files | Expected value | Actual value of the
designed system
100 115 ms 115.7 ms
500 630 ms 663.2 ms
1000 1345 ms 1399.8 ms
5000 5750 ms 5884.1 ms
10000 13280 ms 13497.5 ms

In order to further illustrate the above comparison test results, the relationship curve
between the actual value and the expected value of the system is drawn, as shown in
Fig. 4 below.
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Fig. 4. Search result curve
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According to the test results shown in Fig. 4, under the control of wireless network
technology, the designed system achieves the retrieval efficiency which is highly similar
to the expected value.

4.3 System Retrieval Ability Test

Taking the designed retrieval system as the experimental group, the traditional system
1 and the traditional system 2 designed by the traditional method as the control group
A and the control group B respectively, the three groups of systems are applied to the
actual network public opinion information retrieval work. The experiment set up three
retrieval information quantity, which were 100, 5000 and 100000. Test the ability of the
system to retrieve network public opinion information under different volumes, and the
results are shown in Fig. 5 below.

According to the test results shown in Fig. 5, when the number of network public
opinion information to be retrieved is 100, the three groups of systems have better
retrieval effect; when the number of network public opinion information to be retrieved
is 5000, the amount of retrieval data obtained by the two traditional systems in the
same test period is less than 4000, while the designed system can retrieve 5000 public
opinion information; when the number of network public opinion information to be
retrieved is 5000, the number of retrieval data obtained by the two traditional systems is
less than 4000 When the number of public opinion information is 100000, the retrieval
results of the two traditional systems drop sharply again. In the same test period, the
public opinion information obtained by the two systems is less than 80000. However,
the system designed in this paper obtains 100000 complete network public opinion
information at the same time. According to the above test results, the system designed
in this paper also has excellent data retrieval effect in the face of huge network public
opinion information.
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Fig. 5. System retrieval effect test

S Concluding Remarks

This research is based on the shortcomings of the traditional retrieval system, through the
wireless network technology to make up for the shortcomings of the traditional system,
and further obtain more satisfactory retrieval results. But combined with the design of
the system software, the calculation of software design is more complex, prone to system
crash. In the future, we can design a set of intelligent control algorithm to realize the



86

Q. Sheng

operation of the software with a simpler calculation process, and provide more accurate
test results for the intelligent retrieval of network public opinion information.
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