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Abstract: With the popularity of mobile communication, GSM system has become the most mature mobile
communication system, most of the world's mobile operators have adopted this system. With the opening
and vigorous development of GPRS,GSM network has been smooth transition to 3G mobile
communication system, and it is estimated that the vast majority of mobile operators choose GSM - GPRS
- 4G development ideas. The purpose of this paper is to make full use of the existing network resources,
improve the network quality, service level, and ensure the important work of communication quality, so
as to make the operation and management of photovoltaic power station staff more convenient and
intelligent. This paper analyzes in detail the practical problems that wireless network optimization can
solve to improve network quality through specific cases. On the basis of the whole GSM network
optimization exposition, according to the author's existing optimization experience, the paper finally
discusses the wireless network optimization of dual-frequency network, GPRS and 4G, so as to highlight
the importance of GSM wireless network optimization in the wireless network optimization of mobile
communications. The experimental results show that the development and operation of this system has
established an efficient GSM wireless performance monitoring center for local network, which not only
avoids human errors and omissions in system monitoring, but also greatly improves the work efficiency
of wireless network optimization. 90% of the solutions and Suggestions provided to mobile operators
through practical work are adopted.

Keywords: Wireless Communication Network, Photovoltaic Power Station, Monitoring System, GSM
Theory

1. Introduction

Mobile wireless communication is the most dynamic and promising communication mode in the field
of communication, as well as the most personalized communication mode in the information society. In
contrast to the traditional static fixed communication, moths in mobile communication are characterized
by dynamic mobile communication, which introduces the mobility of users on the basis of wireless
communication, that is, the dynamics of the second user on the basis of the dynamics of the first channel.
Wireless communication. It is this dual power that guides the development of mobile communication
technology. The development of mobile communication technology also focuses on how to adapt to the
dual dynamics of channel and user. The third generation mobile communication technology introduces
the third dynamic and the service dynamic on the basis of the dual dynamic, which greatly increases the
complexity of the system.

As for China, it is a vast country with a very wide area of solar radiation. Moreover, the geographical
environment in China is quite different from each other. There are plains, basins, mountains, islands,
deserts and other landforms. Therefore, in order to solve the power supply problem in these areas, the
research on solar photovoltaic power generation is of great significance, which is one of the best power
supply methods under the current situation. Various typical solar photovoltaic power generation system
research has matured, but the use of solar energy to reasonably and effectively, also to all parameters of
the photovoltaic real-time monitoring, monitoring and control system to realize unattended, and meet the
long-distance monitoring and can work under the bad environment stable, which requires a reasonable
set of photovoltaic monitoring system. Therefore, it is very important to develop a high stability
photovoltaic monitoring system to achieve real-time acquisition of its parameters and to effectively
maintain the photovoltaic system.

Fugiang Yao proposed a clut-based collaborative spectrum awareness (CSS) scheme for cognitive
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wireless communication networks (eh-cwcn) for energy acquisition. In CSS schemes, time resources are
limited and Shared by energy capture, spectrum awareness, and data transfer. The purpose of this paper
is to maximize the average throughput of eh-cwcn by determining the optimal set of parameters,
including the duration of energy acquisition and spectrum sensing, local detection thresholds, and the
number of CNs. In addition, it is difficult to determine the optimal local detection threshold in CNs with
different receiving power. By constructing a virtual perception node (FCN) and assuming that the
perception node has the same perception performance as the sink node, the process of finding the optimal
local detection threshold is transformed into the process of finding the optimal SNR. Then, the general
optimization problem under collision constraint and energy constraint is given. Based on this, Fugiang
Yao demonstrated the existence and uniqueness of time fractions for energy acquisition and spectrum
sensing. The optimal parameter set is obtained by using the 50-50 method and the simplified linear search
method. Finally, the influence of theoretical analysis and optimization parameters on system performance
is verified through numerical simulation [1]. Improving the quality of the wireless experience is a key
issue. Much of the accepted work centers on intracellular scheduling. They have shown that when the
opportunistic scheduling approach takes account of channel damage, it can achieve higher throughput
and, for the most efficient approach, higher fairness. However, if some of these efforts provide near-
optimal results, considering a unit, a high QoE does not guarantee cell overload in the scenario. Cedric
Gueguen has proposed a new intercellular scheduler that helps overloaded cells with dynamic cellular
bandwidth allocation. Cedric Gueguen's resource allocation technique is based on an appropriate
emergency parameter called average packet late downtime (MCPDOR). The performance evaluation
shows that the proposed scheduler performs far better than the existing solution in various situations.
Cedric Gueguen also proposed and evaluated a variant of the solution that does not consider MCPDOR
[2]. Broadcast is the process of sending information from one node to all the other nodes in the network.
Simple flooding is the simplest form of broadcasting in wireless networks. Simple flooding provides
important control, routing discovery and network information update functions for unicast and multicast
protocols. However, simple flooding can produce excessive duplication of broadcast messages over
wireless networks. Minimum spanning tree (MST) -based flooding has been used in networks to reduce
broadcast duplication by using global topology information to determine the broadcast tree. However,
mst-based flooding still results in significant duplication of broadcast traffic. Nguyen Xuan Tien
proposed an effective flooding, called "minimal retransmission” (MRT), to significantly reduce the
duplication of broadcasts. The purpose of MRT is to minimize the number of forwarding nodes in the
wireless network based on link-state information of the network. This advantage of minimizing the
number of forwarding nodes greatly reduces the duplication of broadcast messages in wireless networks.
The performance of MRT is analyzed [3].

In this paper, the research background and significance of this topic are explained, and the
photovoltaic monitoring system at home and abroad is briefly introduced. Finally, the main content of
this paper and the planning of each chapter are described. Secondly, the overall design framework of the
monitoring system of photovoltaic power station is presented. The overall idea and design principle of
this topic are emphatically elaborated. Then, the design method and sensor selection of each monitoring
module are specified. Finally using GSM monitoring system hardware design, the overall structure of
the hardware system was given, and then a detailed analysis of every circuit module design, and then
expounds the arm-based software configuration, in MDK programming environment using C language
programming, the program runs in the control chip STM32F100, this is a hardware circuit can realize
data acquisition, data processing and data transmission (RS485 communication protocol) function of the
important steps. At last, the content of this paper is summarized.

2. Proposed Method
2.1 Theoretical Basis of GSM

As shown in Figure 1, it can be seen from the system structure diagram that GSM network consists
of MS (mobile station), MSS (mobile switched network subsystem), BSS (base station subsystem) and
OSS (operation and maintenance subsystem). The BSS base station subsystem provides relay for both
the fixed and wireless parts of the PLMN network. On the one hand, BSS communicates directly with
the mobile station through the wireless interface; BSS, on the other hand, is connected to MSC, the
mobile switching center of the mobile switching subsystem MSS. BSS can be divided into two parts. A
base station transceiver station (BTS) connected to a mobile station via a wireless interface and a base
station controller (BSC) connected to a mobile switching center. BTS is responsible for wireless
transmission and BSC is responsible for controlling and managing ports. A BSS system consists of a
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BSC and one or more BTS, and the BSS subsystem can be composed of multiple BSC and BTS. Base
station controller BSC can control dozens of BTS according to traffic demand. BTS can be connected
directly to BSC or to remote BSC via base station interface device BIE. The base station subsystem
should also include a transcoder (TC) and a submultiplexer (SM)[4].
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Figure 1: Network structure of GSM system
2.2 GSM Wireless Communication Foundation

Mobile communications use radio waves to transmit information, known as wireless channels. And
the moving station is always in constant motion, so the amplitude and phase of the received signal will
vary with time and place. In particular, GSM and other terrestrial mobile communication methods are
heavily influenced by topography and function. Therefore, it is necessary to study the wireless
environment in which the network is located. Because of using GSM mobile communication system, the
mobile station antenna on the ground is low, the influence of the terrain and the artificial environment,
direct wave often blocked, studies have shown that the frequency of the wave propagation characteristics
and wave, the propagation distance, antenna polarization mode, antenna height, more importantly, the
ground wave propagation path and terrain objects and the performance parameters of the "gas", over time,
reasonable factors, such as seasonal change place investigation and determine the planning area of the
comprehensive environmental conditions is very important to network planning[5-6].

(1) Radio wave propagation characteristics of GSM

The purpose of studying radio wave propagation is to predict the field intensity of mobile
communication, estimate the loss of radio path, and formulate the networking and optimization scheme
of wireless network equipment according to various characteristics of radio wave propagation. According
to the classical theory of electromagnetic fields, a more accurate method of computing in free space
approximates the propagation characteristics and radio wave losses on a smooth surface or sphere.
However, as can be seen from the above discussion, the propagation of non-smooth surfaces and mobile
environments and conditions is complex and difficult to deduce theoretically. In addition, in landmobile
communications, because the mobile body (pedestrians and cars) need to talk while moving, and the
antenna height of the mobile station is very low, usually 1-4 meters above the ground, it has important
distinguishing features. It comes from other wireless communications: as the movement proceeds, the
strength of the received signal field produces two kinds of fading, multipath fading and topographical
fading, due to the continuous change of buildings, trees, topographical undulations, and other man-made
and natural obstacles. The former is a rapid change in the small, also known as fast decline; The latter is
a slow macro change, also known as slow fading or shadow effect[7-8].

(2) Optimization of GSM mobile communication network

The optimization and planning of cellular mobile communication network are two inseparable parts.
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The optimization of wireless network has many uncertain factors, which have a great influence on the
wireless network. Of course, problems not considered in the planning stage of wireless networks, such
as the uncertainty of radio wave propagation, changes in infrastructure, traffic loads depending on
location and time, traffic requirements, and users' increasing requirements for service quality, all involve
network optimization. Figure 2 shows the wireless network optimization process[9-10].
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Figure 2: Wireless network optimization process

The network optimization process includes the following steps: preparation (optional), spectrum
scanning (optional), calibration testing, network data acquisition, data analysis, parameter verification
(optional), problem location, optimization plan formulation, optimization plan implementation,
optimization verification, optimization project acceptance and data archiving.

2.3 Monitoring System of Photovoltaic Power Station

(1) Introduction of photovoltaic power generation system

A photovoltaic system is a system that converts solar energy into electrical energy. It consists of
different parts: photovoltaic cells, electrical connections, mechanical devices, and methods of converting
to electrical energy output. The resulting electricity can be stored in a separate system, stored in batteries
or fed to a larger grid[11-12].

In general, photovoltaic power generation system can be divided into independent photovoltaic power
generation system and grid-connected photovoltaic power generation system. The independent
photovoltaic power generation system, also known as off-grid photovoltaic power generation system,
USES photovoltaic modules to directly convert the solar radiation light energy into the power needed by
the load to supply the load, and the remaining power can be stored in the battery through the charging
controller. This kind of photovoltaic power generation system is more suitable for use in remote areas[13-
14]. But it also has some disadvantages: for example, its stability is relatively poor, when night or rainy
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weather cannot or very little power generation, once the photovoltaic power generation system cannot
provide to meet the needs of the load, will produce a series of problems. In contrast, grid-connected
photovoltaic power generation system can overcome the related shortcomings of off-grid photovoltaic
power generation system, which is composed of photovoltaic cell phalanx, controller and grid-connected
inverter, because it can directly input power to the public grid through grid-connected inverter without
passing through the battery. This avoids the energy loss caused by the storage and release of the
battery[15-16].

(2) Overall scheme of photovoltaic monitoring system

The monitoring system of 3kW photovoltaic power station mainly includes two modules: upper
computer and lower computer. The module of the lower machine is responsible for monitoring relevant
parameters such as photovoltaic voltage, photovoltaic current, output voltage of the inverter, output
current of the inverter, ambient temperature and irradiance, and sending the collected physical quantities
to the upper computer in the form of data through the bus. The main functions of the upper computer are
to display the monitoring parameters in real time, process the related monitoring data, and communicate
and control with the lower computer. The serial communication mode of RS485 bus to RS232 bus is
adopted for data transmission and real-time communication between the upper computer and the lower
computer[17-18].

2.4 Design of Monitoring System Modules

(1) Solar irradiance monitoring module

Solar irradiance refers to the radiant energy per unit time per unit area on a solid surface, in watts per
square meter, after solar radiation is absorbed, scattered and reflected by the atmosphere. There are two
factors that affect solar irradiance. First, the attenuation of solar radiation as it passes through the
atmosphere, including scattering, absorption and reflection, is limited by climatic and meteorological
factors. Secondly, solar irradiance is obviously controlled by solar altitude Angle, which affects the
propagation path of solar radiation and is therefore related to regional latitude, seasonal change (earth
revolution) and the rise and fall of the sun during the day (earth rotation). Solar radiation plays an
important role in the operation of photovoltaic power stations[19-20].

(2) Environmental temperature monitoring module

The operation status of photovoltaic power stations is significantly affected by environmental factors.
There is no doubt that the environmental temperature affects the generation efficiency, generation
capacity and system security of the whole power station to a large extent, so real-time monitoring of the
environmental temperature of photovoltaic power stations is very necessary. Under normal circumstances,
temperature measurement methods are mainly divided into two categories: contact type and non-contact
type. So-called non-contact temperature measurement is through temperature measurement components
measured target objects in contact with and feel the temperature of the object, the characteristics of this
kind of sensor is measuring stability is good, structure simple and cheap, but its drawback is that require
sufficient heat exchange when measuring temperature, therefore has the obvious lag phenomenon, in
addition to the measured results can be affected by the situation of contact between the measurement and
sensor. While non-contact temperature measurement refers to judging the temperature by receiving the
thermal radiation emitted by the measured object, such as the common infrared radiation temperature
sensor. The advantage of this method is that it can just overcome the deficiency of contact temperature
measurement, but it also has the disadvantage of lower measurement accuracy[21-22].

Temperature sensor can be divided into many types, including heat resistance, semiconductor PN
section and integrated temperature sensor, etc., in the selection of sensors, in addition to consider
measuring range, accuracy of measurement, conditions of use, and other basic requirements, should also
be considered to the key factors such as cost price and auxiliary circuit is simple, eventually try to choose
high cost performance of the sensor. As far as this system is concerned, the integrated temperature sensor
is characterized by high precision, small volume, good reproducibility, good stability, convenience in
design and moderate price, etc., so the temperature detection module of this system chooses the
temperature integrated sensor.

(3) Photovoltaic current monitoring module

According to a large number of practical engineering cases, if the dc current is small (usually referred
to as a small current below 1A), the current signal is usually converted into a voltage signal using a
sampling resistor. If the dc current is large (usually greater than 1A), there are two ways to measure the
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value of the target current. The first method is to use the hall current sensor to convert the original large
current into the corresponding small current signal and then detect it. Another way is to use a cheaper
shunt to reduce the large current according to a certain proportion and then measure it. However, this
method has the disadvantage of low accuracy in measuring the current, so it is more suitable for occasions
with lower requirements for measuring accuracy. The pv current to be monitored in this system is the
input current of the 3kW pv inverter and the dc current generated by the amorphous silicon solar panel.
The maximum value is about 15A. Therefore, the method of sampling resistance obviously does not meet
the actual requirements. After comprehensive analysis according to the actual monitoring requirements,
this project adopts the hall current sensor to monitor the photovoltaic current[23].

(4) Photovoltaic voltage monitoring module

Normally, when the dc voltage is small, the dc voltage will be measured directly by means of
receiving the amplifier behind the shunt resistor. If the dc voltage is large, the hall voltage sensor is often
used for measurement. This system need to monitor the pv voltage is 3 kw photovoltaic inverter dc input
voltage, the maximum value of about 550 v, for such a few hundred volts dc high voltage measurement
with the method of partial pressure resistance obviously does not conform to the actual situation,
comprehensive analysis, the hall voltage sensor is ideal measuring scheme, and can satisfy the
requirement of accuracy and efficiency at the same time[24].

(5) Ac current monitoring module

The ac current to be monitored in this system is the output current of the 3kW photovoltaic inverter
with a frequency of 50Hz and a maximum value of about 15A. Generally speaking, there are two
measurement methods to obtain the value of the target current for a large ac current. The first method is
to use the hall current sensor to reduce the original large current to the corresponding small current in a
certain proportion and then detect it. Another way is to use the ct to reduce the original large current to
the corresponding small current in a certain proportion. As the current transformer has more advantages
in terms of price compared with the hall current sensor in the aspect of ac current detection, and the
accuracy is relatively high, which fully meets the design requirements of the system, the current
transformer is chosen in this project[25].

(6) Ac voltage monitoring module

The ac voltage to be monitored in this system is the output voltage of the 3kW photovoltaic inverter.
In this system, it is the grid-connected voltage of the photovoltaic power station. The theoretical value is
220V and the frequency is 50Hz. Similar to the ac current output by the inverter, there are usually two
ways to measure the value of the target voltage for such a large ac voltage. The first method is to use the
hall voltage sensor to reduce the original high voltage to the corresponding low voltage in a certain
proportion before the detection. Another way is to use the voltage transformer to reduce the original high
voltage to the corresponding low voltage in a certain proportion. Similarly, after comprehensive analysis,
on the premise of fully meeting the measurement accuracy, voltage transformers have more advantages
in terms of price compared with hall voltage sensors in ac voltage detection, so this topic chooses to use
voltage transformers to monitor grid-connected voltage.

3. Experiments
3.1 Components of the Experimental Photovoltaic Power Generation System
Different photovoltaic systems may differ slightly in their components, but in general, a typical

photovoltaic system typically contains the following important components:

(1) Photovoltaic cell: it is composed of small square and round semiconductor thin films that can
generate voltage and current under sunlight.

(2) Photovoltaic module: photovoltaic cells are made into sheets and placed between two packaging
layers. (the upper layer is a transparent glass overlay, and the lower layer is the encapsulating base)

(3) Panel: composed of one or more modules fixed together. (usually interchangeable with modules)

(4) Photovoltaic array: composed of one or more panels connected by cables to provide a certain
value of voltage and fixed on the bracket structure.

(5) Charging controller: equipment used to regulate the voltage of the battery.
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(6) Accumulator: a device for storing photovoltaic direct current (DC) in a chemical manner.
(7) Inverter: an electrical device that converts direct current (DC) into alternating current (AC).

(8) Load: including dc load and ac load, including devices, motors and ac-dc power generation
equipment.

3.2 Experimental Environment

The main components of ANTPILOTFORGSM wireless data collector are: portable microcomputer,
GSM special test phone, GPS global positioning system (with external antenna), high speed digital sweep
receiver, serial port extension card and interface cable, new integrated on-board power supply system
and other accessories. The above parts are all installed in a test instrument box to facilitate test engineers
to collect and test data. The portable microcomputer is designed to install ANT Pilot for GSM test
software for testing and ANT for GSM background analysis software for data processing. As a
professional test computer, its configuration is shown in Table 1:

Table 1: Test computer configuration table

Model CPU HDD RAM Ac;c;(r)dm Battery Floppy drive Interface
Basic IBM | PI11200 | More than | More than | More than | Standard (?Ipc;[ ;)%i/l g:://g necessary
series above 10g 64 MB 121 cell interchange
R;ggTBml\jn PI11866 | More than | More than | More than | Standard C]Elpot . g:\\;g necessar
. above 209 256 MB 141 cell oppy y
series interchange

3.3 Experimental Steps

The system of the utility model comprises a tracking system controller, a monitoring computer, a
communication module, a communication base station and a mobile phone. The beaded system is
connected with the monitoring computer through the controller, and the monitoring computer
communicates with the mobile phone through the communication module, a communication base station:

The tracking system controller is connected to the monitoring computer via a 485 bus. The monitoring
computer is connected to the communication module through interface 232.

Tracking station manager via mobile phone send instruction to the GSM communication module of
SMS, monitoring computer monitoring software will message read, to the text content analysis, and then
through the 485 bus to the tracking system by the controller to send corresponding instructions received
tracking system controller, and perform the instructions, and make skin feed to the monitoring software,
monitoring software after receiving the feedback, feedback information through the communication
module with skin cell phone sent to the administrator, See Figure 3.

485 232
line i

Trackin . .. o
9 Monitoring Communication Communication
system .
computer module base station
controller

Mobile
phone

Figure 3: Schematic diagram of the module structure of the utility model

4. Discussion
4.1 Debugging Data Analysis

(1) Ac voltage test results

In order to verify the accuracy of the monitoring system, the power generator is used to generate
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stable 220v ac and 200v dc and test them. 50 data are selected and compared with the actual results. See
Figure 4.
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Figure 4: Comparison diagram of ac voltage test results

In Figure 4, the blue dotted line is the 220v stable ac signal output after the photovoltaic voltage
passes through the inverter, while the red solid line represents the ac voltage curve detected by the system.
By comparison, it can be seen that the error between actual data and ac signal measured by this system
is relatively large, which may be caused by the limited accuracy of the voltage transformer adopted, or
by the defect of the algorithm for calculating the effective value of ac signal, or by the low accuracy of
the algorithm resulting from the limited amount of sampled data, resulting in a large error.

(2) Photovoltaic voltage test results

As shown in Figure 5, the dotted blue line represents the 300v stable dc signal generated by the dc
voltage generator, while the solid red line represents the dc voltage curve detected by the system. The
comparison shows that the actual data are consistent with the dc signal measured by this system.
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Figure 5: Comparison diagram of photovoltaic voltage detection results
4.2 GSM Wireless Communication Network Site Planning and Optimization

Currently, the GSMI800 is generally considered to be co-located with the existing GSM900 base
station, but additional stations should also be considered where the strong field coverage is weak and
interference is present. Station is set at 1121 in the same address in the high-density area. The GSM900
base station is close to each other, and the coverage area of the two base stations is easy to approach,
which is basically no problem. If the GSM900 station is located at a larger common site, the coverage
will be similar to concentric circles. The boundary between the inner circle of GSMI800 and the outer
circle of GSM900 will result in more switching, and the traffic absorbed by GSMI800 will also decrease
when traffic is evenly distributed. In order to make GSMI800 absorb higher traffic, it should be
considered to reduce the station distance. According to the actual situation of our country, the
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gsm900/1800 common station distance in the high-density area is best set at around 400m according to
the terminal station distance according to the long-term planning, and around 500m if there are
difficulties. According to the actual situation and the requirements of GSMI800 to absorb traffic, different
layouts can be selected. Those with the conditions should complete the network step by step so as to
achieve the best operation quality. The additional GSMI800 site to be completed should be considered in
advance for coverage prediction and interference analysis.
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Figure 6: 900m /1800M GSM wireless network coverage

See Figure 6. In a network with complete coverage, more than 80% of the switches are PBGT
switches, and the real number of switches caused by signal level or signal quality deterioration is not too
much. Therefore, ho-margin, an important parameter affecting PBGT switching, can also control the
dual-frequency switching to some extent. In addition, ho-margin is also an important parameter that
determines the order of candidate cells for switching. In the dual-frequency network with common
address construction,PBGT calculation is unfavorable to GSMI800 cell, mainly because the loss of
1800M signal is greater than that of 900M signal. Therefore, in order to increase the GSMI800 cell to
become the target cell of PBGT or to rank high in the list of switching candidate cells, the ho-margin
value of the GSMIB00 cell can be reduced or even reduced to a negative value, while the ho-margin value
of the GSM900 cell can also be increased. The switch then begins to tilt toward the GSMI800 cell. At
the same time, under certain circumstances, we can consider canceling PBGT switching between
different frequency levels. In conjunction with other parameter measures, host the phone on the GSMI800
network as much as possible.
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5. Conclusions

With the speeding up of the national economy informatization process, with the improvement of
people consumption level, the mobile communication business, the data rate and so on various aspects
have a qualitative requirements, in the next few years, with 4 g licences issued, wireless mobile
communication network optimization work is more important, there will be more people into this work.
The research and implementation of this paper has certain reference value for the optimization of mobile
communication wireless network.

This paper focuses on the optimization of GSM wireless network. In the study of wireless
communication, on the basis of principle and road test software, through the method of theory with
practice, apply theory knowledge to practice, in strict accordance with the telecommunication operators
work rules and regulations and the process of its implementation, for shenzhen mobile communication
company network quality assurance provided hardware guarantee and the increase of the users. Currently,
90% of the solutions and Suggestions provided to mobile operators through practical work have been
adopted. And provided some reasonable Suggestions.

Participated in the formulation of the optimization scheme of GSM wireless network, including the
test comparison of unicom network G, C network, mobile network G and PHS network, analyzed the
reasons for the poor network quality in detail, and proposed specific implementation measures to improve
the network quality. At the same time, the summary of network quality, network receiving field strength
and TA value of mobile G network is summarized to give a clear view of network coverage and network
quality of each area and cell of mobile company. After a series of system debugging analysis, found some
problems and defects in the system, including component performance, PCB design defects, data
processing algorithm deficiencies. On the basis of these found problems, the system is constantly
improved, and the overall performance of the system becomes better and better.

References

[1] Fugiang Yao, Hao Wu, Yong Chen. Cluster-Based Collaborative Spectrum Sensing for Energy
Harvesting Cognitive Wireless Communication Network[J]. IEEE Access, 2017, PP(99):1-1.

[2] Célric Gueguen, Mahdi Ezzaouia, Mohamad Yassin. Inter-cellular scheduler for 5G wireless
networks[J]. Physical Communication, 2015, 18(7):113-124.

[3] Nguyen Xuan Tien, Jong Myung Rhee. Minimizing Re-Transmissions (MRT) for Broadcast Traffic in
Ad Hoc Wireless Networks[J]. leice Transactions on Communications, 2016, E99-B(1):12.

[4] Mamta Agiwal, Abhishek Roy, Navrati Saxena. Next Generation 5G Wireless Networks: A
Comprehensive Survey[J]. IEEE Communications Surveys & Tutorials, 2016, 18(3):1-1.

[5] Kaisa Zhang, Gang Chuai, Weidong Gao. A new method for traffic forecasting in urban wireless
communication network[J]. EURASIP Journal on Wireless Communications and Networking, 2019,
2019(1):201-210.

[6] Syed Hashim Raza Bukhari, Mubashir Husain Rehmani, Sajid Siraj. A Survey of Channel Bonding
for Wireless Networks and Guidelines of Channel Bonding for Futuristic Cognitive Radio Sensor
Networks[J]. IEEE Communications Surveys & Tutorials, 2015, 18(2):1-1.

[7] Ing-Ray Chen, Baoshan Gu. A Comparative Cost Analysis of Degradable Location Management
Algorithms in Wireless Networks[J]. Computer Journal, 2018, 45(3):304-319.

[8] Hongzhi Guo, Jiajia Liu. Collaborative Computation Offloading for Multi-Access Edge Computing
over Fiber-Wireless Networks[J]. IEEE Transactions on Vehicular Technology, 2018, 67(5):774-780.
[9] Daojing He, Sammy Chan, Mohsen Guizani. Securing software defined wireless networks[J].
Communications Magazine IEEE, 2016, 54(1):20-25.

[10] Ayaz Ahmad, Mubashir Husain Rehmani, Hamidou Tembine. IEEE Access Special Section Editorial:
Optimization for Emerging Wireless Networks: 10T, 5G, and Smart Grid Communication Networks[J].
IEEE Access, 2017, 5(14):2096-2100.

[11] Dongfeng Fang, Yi Qian, Rose Qingyang Hu. Security for 5G Mobile Wireless Networks[J]. IEEE
Access, 2017, PP(99):1-1.

[12] Li, Qing, Sun, Yigian, Yu, Yongjun. Short-term photovoltaic power forecasting for photovoltaic
power station based on EWT-KMPMR[J]. Transactions of the Chinese Society of Agricultural
Engineering, 2017, 33(20):265-273.

[13] S Wang, X N Zhang, D D Gao. A fault diagnosis system for PV power station based on global
partitioned gradually approximation method[J]. IOP Conference Series Earth and Environmental
Science, 2016, 40(1):012030.

Published by Francis Academic Press, UK
-72-



Academic Journal of Engineering and Technology Science

ISSN 2616-5767 Vol.5, Issue 1: 63-73, DOI: 10.25236/AJETS.2022.050112

[14] Li, X. Li, S. Chen. Analysis on feasibility of damping HVDC-induced subsynchronous oscillation by
photovoltaic grid-connection[J]. Electric Power Automation Equipment, 2015, 35(3):41-46.

[15] Jiang Lihui, Gai Jingyan, Wang Weibo. Ensemble Empirical Mode Decomposition Based Event
Classification Method for the Fiber-Optic Intrusion Monitoring System[J]. Acta Optica Sinica, 2015,
35(10):1006002.

[16] Tomoyuki Konno, Ryosuke Itoh, Mikihiko Nakao. The Slow Control and Data Quality Monitoring
System for the Belle 11 Experiment[J]. IEEE Transactions on Nuclear Science, 2015, 62(3):1-6.

[17] Hobson Nicholas M, Inzlicht Michael. The mere presence of an outgroup member disrupts the
brain’s feedback-monitoring system[J]. Social Cognitive & Affective Neuroscience, 2016, 6(11):11.
[18] Stefano Bovina, Diego Michelotto. The evolution of monitoring system: the INFN-CNAF case
study[J]. Journal of Physics Conference Series, 2017, 898(9):092029.

[19] D. Barberis, S.E. C&denas Z&ate, A. Favareto. ATLAS Eventindex monitoring system using the
Kibana analytics and visualization platform[J]. Journal of Physics Conference, 2016, 762(1):012004.
[20] Woo Sung Jang, Byung Kook Jeon, Hyun Seung Son. Automatic test case generation for validating
the dynamic behaviors of the complete solar power monitoring system[J]. Multimedia Tools &
Applications, 2018, 15(4):1-37.

[21] Rajkumar Saini, Pradeep Kumar, Barjinder Kaur. Kinect sensor-based interaction monitoring
system using the BLSTM neural network in healthcare[J]. International Journal of Machine Learning
and Cybernetics, 2018, 2(15).402-412

[22] Lucio Di Matteo, Saverio Romeo, Daniel Scott Kieffer. Rock fall analysis in an Alpine area by using
a reliable integrated monitoring system: results from the Ingelsberg slope (Salzburg Land, Austria)[J].
Bulletin of Engineering Geology & the Environment, 2017, 76(2):413-420.

[23] Ce zhang, Qing Fan. Institutional application and result analysis of the monitoring system for
rational drug use in hospitals[J]. Pharmaceutical Care & Research, 2015, 15(1):14-17.

[24] Sonia R. Chandnani, C. D. Ramakrishna, Bhargav A. Dave. A Post-Marketing Surveillance Study
to Evaluate Performance of the EXIMO™ Blood Glucose Monitoring System/[J]. Journal of Clinical &
Diagnostic Research, 2017, 11(5):29-32.

[25] Shun Zhang, Yuxi Lian, Yajie Qin. Design of the Mobile ECG Monitoring System Based on Android
4.3[J]. Zhongguo yi liao qgi xie za zhi = Chinese journal of medical instrumentation, 2015, 39(4):261-
264.

Published by Francis Academic Press, UK
-73-



