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FEXRFA " HFRE AR BT L AE
(LAEFRELIRFHRESR FLFR, TR EKiE 519088;
2T LIRS AbFE, LT 100081;3. 2HE T KT AaibHF S %,
I &R M 51064134 3R R M ATIAO A RS, TR B 519075)

HHE R PR B R OGRS i R A PR AR Rl DL HUP PR 100 [ 5 24 HLU -3 B MPPT 45276
Jr BRI R B T —FhE TR I AR S B MPPT RIS B . M7 T ORI 1 S 55
ROBTRY 5 EE THET Boost AL R WU RS 1RAR RS0 R A 50t i A L B BRI ) , e S By
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FESES  TMI144 SCHRERINAY B DOI:10.19457/1.1001-2095.20180411

MPPT Control Method for Photovoltaic Power Generation Based on Fuzzy Control
LI Tianyang'”,SU Binghua'* . ZHANG Xiaofeng'"*, YIN Ning'”,SU Yu'
(1. School of information , Beifing Institute of Technology . Zhuhai , Zhuhat 519088, Guangdong , China:
2. School of Optoelectronics , Beifing Institute of Technology , Betjing 100081, China :
3. School of Automation Science and Engineering » South China University of Technology , Guangzhou 510641
Guangdong , China ;4. Seine Print Corporation , Zhuhai 519075, Guangdong . China )

Abstract: In order to maximize the generating efficiency of photovoltaic cells, aiming at the disadvantage of fixed
step conductance increment MPPT control method, an improved MPPT algorithm with variable step conductance
increment method based on fuzzy control was presented. The characteristics of photovoltaic cells were analyzed and the
equivalent model was established, a photovoliaic power generation system hased on Boost circuit was built, the fuzzy
control rules was designed according to the input and output of the system ., the appropriate membership functions were
selected, and the optimal contral of maximum power tracking was achieved. Through simulation and analysis, it is
proved that the method is better than the traditional fixed step conductance increment method. It improves the control
precision and reduces the fluctuation of output power of photovoltaic cell.

Key words: photovoltaic generation ; maximum power point tracking; fuzzy control; DC Boost chopper circuit
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BT Sk B EEANR PMSM 5 F #] 45 (i & 1 )

FEse', AR, EFAcrET, ERFA)
(1. e EEIT A% H%iGFEE, 75 ¥iF 519070; 2. BGHRNBBBBAERLE, I™F 38 519070)

i B CERHT-WHSNKERSRAETIRCEERNGSE. ZAEREXRERFENNOREE (8
EEMORMENONR), BEIRASHAEAETIAMBOAR, BENBNEERETFIIRCEE B AR
SHELLEGILMEFAENTHE AT ARNETFROHEEREOISENEFNAEE #ITHRRE
BE, RAFARHETRHARMERHLE. XTEREWZAEHRITTEREIE, XREARRIETZAENTTHENE
HiE, BAEMESR, S48 danRUSENKRRE, EEES5EM AERFHIEEANME.
(W kMELS RN SEETAREEN BTFNHREELN TEBEES
RESHEE TM351; TM341; TP273 XREARERD: A WEHES 1001-6848 (2017) 11-0060-04
DOI:10.15934/j.cnki.micromotors.2017.11.013

Initial Position Detection of PMSM Rotor Based on High Frequency

Pulse Voltage Injection

XU Qianggiang', ZHANG Xiaofeng', WANG Changkai’, WANG Lili'
. Beijing Institute of Technology, Zhuhai Guangdong, 519070, China: 2. Gree Electric Appliances
INC of Zhuhai, Zhuhai Guangdong 519070, China)

Abstract: This paper presented a novel method for rotor initial position detection of PMSM. According to the
salient p()lt‘ characteristics of permanent magnelt s_vm'ht‘nnnus motor (in('iuding structural salient p()lt‘ and sat—
urated salient pulu) , by using high frequency square wave voltage injection excitation, the detected current
that contained the rotor initial position information was approprately processed to obtain the initial value of
the current rotor position, and then used the nonlinear saturation characteristic of the motor stator core to cor—
rect the polarity of the initial rotor position , and finally determined the exact position of the rotor pole. At
the end of this paper, the experimental results show that the method is feasible and effective. The method is

simple, robust and has little dependence on the accuracy of current detection. The algorithm is easy to im—

plement and has good engineering application.

Key words: PMSM ; high frequency signal injection; rotor position detection: sensorless control
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Initial position detection of PMSM rotor based on high

frequency pulse voltage injection
XU Qiang-giang' , ZHANG Xiao-feng!, WANG Chang-kai?WANG Li-li!

(1Beijing Institute OF Technology, Zhuhai,519070,China;
2Gree Electric Appliances INC of Zhuhai,Zhuhai,519070,China)

Abstract : This paper presents a novel method for rotor initial position detection of PMSM. According to the salient pole
characteristics of permanent magnet synchronous motor (including structural salient pole and saturated salient pole), By using high
frequency square wave voltage injection excitation, the detected current that contained the rotor initial position information is
appropriately processed to obtain the initial value of the current rotor position, and then use the nonlinear saturation characteristic of
the motor stator core to correct the polarity of the initial rotor position , and finally determine the exact position of the rotor pole. At
the end of this paper, the experimental results show that the method is feasible and effective. The method is simple, robust and has
little dependence on the accuracy of current detection. The algorithm is easy to implement and has good engineering application.

Keywords: permanent magnet synchronous motor(PMSM) ; high frequency signal injection; Rotor position detection; Sensor-less
control
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Design of mechanical arm’s each joint automatic control

system under unstructured environment

ZHANG Yuannong, ZHANG Xiaofeng
(Beijing Institute of Technology (Zhuhai), Zhuhai 519088, China)

Abstract: In order to make the mechanical arm bring more benefits to industrial enterprises, a mechanical arm’s each joint
automatic control system under unstructured environment was designed to realize the intelligent, low-cost, high-quality and high-
safety purpose. According to the design criterion of system performance, the two degree of freedom (2DOF) is allocated for the
shoulder, elbow and wrist of the mechanical arm respectively, the D-H parameters of the mechanical arm are given, and the ap-
propriate motor is designed for each joint to realize the mechanical arm movements. The control algorithms are written in FPGA
of the system. The master control chip is used to integrate the different joints’ control algorithms in FPGA to determine the move-
ment scheme of mechanical arm and give the control instructions. The 2.5D environment map is constructed to perceive the un-

structured environment, and perfect the control instructions. The experimental results show that the system has strong optimiza-

tion ability of joint trajectory.

Keywords: unstructured environment; mechanical arm; joint; automatic control; system design
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MPPT Control Method for Photovoltaic Power Generation Based on Fuzzy Control
LI Tianyang"*,SU Binghua'?,ZHANG Xiaofeng'**, YIN Ning"*,SU Yu'
(1. School of information , Beijing Institute of Technology , Zhuhai , Zhuhai 519088 , Guangdong , China ;
2. School of Optoelectronics , Beijing Institute of Technology , Bejjing 100081, China ;
3. School of Automation Science and Engineering ; South China University of Technology , Guangzhou 510641
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Abstract: In order to maximize the generating efficiency of photovoltaic cells,aiming at the disadvantage of fixed
step conductance increment MPPT control method, an improved MPPT algorithm with variable step conductance
increment method based on fuzzy control was presented. The characteristics of photovoltaic cells were analyzed and the
equivalent model was established, a photovoltaic power generation system based on Boost circuit was built, the fuzzy
control rules was designed according to the input and output of the system, the appropriate membership functions were
selected, and the optimal control of maximum power tracking was achieved. Through simulation and analysis, it is
proved that the method is better than the traditional fixed step conductance increment method. It improves the control
precision and reduces the fluctuation of output power of photovoltaic cell.

Key words: photovoltaic generation ; maximum power point tracking; fuzzy control ; DC Boost chopper circuit
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Study on power quality control method of V2G system
of electric vehicle based on APF
LIANG Liang',LIU Hongyan' ,ZHANG Xiaofeng’

(LGMW Power Grid Co. ,Ltd. , Zhuhai Power Supply Bureau, Zhuhai 519000 ,China) ;
(2. Zhuhai Huadian Yingxing Intellectual Energy Research Institute , Zhuhai 519000, China)

Abstract: This paper studies the influence of V2G system on power grid, analyzes the basic principle of harmonic
pollution of V2G electrie vehicle charging motor on power grid, and puts forward the method of direct power control of
allel active power filter. To eliminate harmonics, smooth pawer and other effects. The simulation results show that
the method can guarantee both the charging effect and the power quality.

Key words: electric vehicles; V2G; power quality ; active filter; harmonic
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Researchon 3 level IGBT module in solar inverter application

GONG Xin'?,SU Yu'?,ZHANG Xiao-feng'*, HUANG Xiang-jie'
(1.School of Information , Zhuhai Campus of Beijing Institute of Technology, Zhuhai 519088, China;
2.Zhuhai Key Laboratory of Smart Grid and New Energy Technology ,Zhuhai 519088, China)

Abstract: This article introduces the present situation of solar inverter, and briefly explains the basic
principle of solar inverter. In particular, the two types of 3—level topology structures of IGBT module are
compared.Then introduces 3—level IGBT modules of two different IGBT manufacture of IGBT modules in
details, and emphatically from three aspects of module size, internal chip layout, commutation paths and
so on, carried on the very detailed comparison and test analysis, the lower inner stray inductance of SK
module lead to the lower turn—off gate resistance and the faster swithing speed, so it can decrease the
power loss and get higher switching off current at the same turn—off resistance, what’s more, the DC bus
bar voltage is higher, at this condition, throught lower stray inductance, the efficiency of the equipment
can get 98%. The lower di/dt of IFX lead to the lower gate turn—on resistance and ther faster switching
speed, so it can decrease power loss, at this condition, the efficiency of the equipment can get 98%. So
it can provide valuable reference for solar inverter hardware design from the conclusion.

Key words: solar inverter; 3 level; IGBT; chip layout; commutation path
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HIGHLIGHTS

® Phase transformation kinetics and thermodynamic models established with ultrasonic.
® Ultrasonic enhances the phase transformation energy barrier through energy flow.
® Continuous ultrasonic vibration should adopt in the first two stages of frost.

ARTICLE INFO

ABSTRACT

Keywords:

Ultrasonic influence mechanism
Cold surface frosting
Heterogeneous nucleation
Thermodynamic model

Ultrasonic defrosting optimisation

Frost formation on a cold surface is a complicated heat-and mass-transfer process, which is unsteady, nonlinear,
and simultaneously accompanied with phase transformation and moving boundaries. A thorough understanding
of the influence of ultrasonic vibration on the cold surface frosting process and frosting regularity forms the basis
for developing a high-efficiency, energy-saving defrosting strategy. However, traditional research on the cold
surface frosting process focuses on analysing the environmental parameters influencing the frost layer thickness
and density; the ultrasonic influence at different stages of the process has not been comprehensively and
thoroughly studied. Therefore, we begin by investigating the characteristics of the cold surface frosting process
at different stages, based on the heterogeneous nucleation theory on a cold surface and thermodynamics theory
of frost layer growth. A phase transformation kinetics model of heterogeneous nucleation and a thermodynamic
model of frost growth on a cold surface are established under ultrasonic excitation. By combining the theoretical
model of frosting and the experimental results of microscopic visualisation, the ultrasonic influence mechanism
at different frosting stages is revealed and pertinence ultrasonic defrosting and frost suppression strategies are
developed. Finally, the environmental influence on frosting characteristic under ultrasonic excitation is ana-
lysed, which lays a theoretical foundation for the subsequent study on the optimisation of the ultrasonic de-
frosting effect.

1. Introduction

performance [1,2]. However, as frost formation cannot be completely
prevented, deeply understanding and interpreting the frosting phe-

When a humid airflow sweeps a cold surface whose temperature is
below the freezing and dew points of the humid air, frost may form on
the surface. Frost is an inevitable, but common phenomenon, in aero-
space, cryogenic engineering, and refrigeration fields. A frost layer with
porous structures tremendously increases the heat-transfer resistance
and acts as a heat resistant for most industrial applications such as air
conditioners and refrigerators; thus various techniques have been in-
vestigated for preventing frost formation and improving defrosting

= Corresponding author.

nomenon on a cold surface is a prerequisite for defrosting mechanism
analysis and defrosting effect optimisation. In particular, an effective
defrosting method can suppress the frost layer growth behaviour under
various conditions at lower cost [3]. Therefore, if the ultrasonic influ-
ence mechanism at different frosting stages can be revealed, ultrasonic
vibration is applied at the critical moment to destroy the growth con-
ditions of the frost crystal, the frosting phenomenon on the cold surface
can be effectively restrained, and the pertinence frosting suppression
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Appendix A. Supplementary material

Supplementary data to this article can be found online at https://

doi.org/10.1016/j.applthermaleng.2019.01.094.
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Abstract. To maximize the photoelectric conversion efficiency of photovoltaic (PV) cells in

photovoltaic power generation system, targeting the shortcomings of the fixed step length
_ conductance increment MPPT control method, a variable step-size conductance incremental

modified MPPT algorithm based on fuzzy control has been put forward. The characteristics of the
photovoltaic cells have been analyzed and an equivalent model has been built, a photovoltaic power
generation system based on the boost circuit has been built, the corresponding fuzzy control rules
are set based on the system input and output, an appropriate subordinating degree function was
chosen, the optimization of maximum power tracking control has been realized. Through simulation
and analysis, this method was proven to be better than traditional fixed-step conductance increment
method, which can improve the control accuracy and reduce the fluctuation of output power of
photovoltaic cells.

1. Introduction

Solar energy is one of the new energies that have been rapidly developed in recent years, it has
many advantages such as inexhaustibility, cleanness and so on, but limited by a relatively high cost,
and a low energy conversion efficiency, the cost of photovoltaic power, compared with the
traditional fossil energy, is relatively high, therefore, the maximum power point tracking (MPPT)

. technique of PV cells has been an important topic in the study of solar power. Commt_mly used
. MPPT technology [1] includes the fixed voltage method, disturbance observation method and
" incremental conductance method, etc, and the disturbance observation method and hlgmn}ental
" conductance method may induce problems because of a fixed step size-—- if the step size is too

small, the tracking time will be long, making it impossible 1o track the maximum power point ina

real-time manner: If the step size is too big, the output fluctuation will be i:}creased, fhus the
. conversion efficiency will be reduced. In this paper, the method of fuzzy contpol is used to improve
" the conductance increment method, so that the control step-size can change with different situations,

reducing the fluctuation of power output, and achieving a higher energy conversion efficiency.

2. Model of PV power generation system

2.1 Principle and system of PV MPPT
The basic photovoltaic power generation system

978-1-61275-536-6/$25.00 ©2017 IERT 5

includes solar panel, DC-DC converter circuit,
PES 2017

based on fuzzy
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ithm has been improved with a fuzzy control. The input of fuzzy control is the variation of the
gput voltage and output power of the photovoltaic cell, and the output is the adjustment amount of
ity ratio of the boost circuit. The simulation results show that algorithm added with fuzzy control
@ track the maximum power in a real-time manner under different external conditions, and it also
m adjust step size according to the circumstance, it gradually reduces the step size when
pproaching the maximum power point, and finally stabilize the duty ratio at a fixed value, reducing
e fluctuation of output power of the photovoltaic cell and achieving a higher photoelectric
ersion efficiency.
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Direct Power Control of Three-phase PWM Converter
Based on Novel Switch Table
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ABSTRACT

The traditional direct power control of three-phase voltage source PWM rectifier is designed based
on the 12 sector division of voltage vector space, and the reactive power will mutate at the beginning of
odd sectors. In this paper, the voltage vector space is uniformly divided into 18 sectors. A new switch
list is designed by analyzing the influence of the switching vector on the AC side output reactive power
and active power of the power control system in different sectors. Through the simulation and analysis
can prove that, based on the new direct power switch table control method has good control effect and
can improve the power factor and the grid side power quality, reduce the harmonic content of the grid
current, and to overcome the traditional switching table defects on reactive power control, reactive
power changes more smooth and stable. To get a better static and dynamic control effect.

Keywords: PWM rectifier, instantaneous power, direct power control, switching table, harmonic

INTRODUCTION

Three phase voltage source PWM rectifier is widely used, and its current control strategy and
nonlinear control strategy have been explored in depth among direct power control (DPC) strategy
[1-2]. The DPC system of PWM rectifier, which has the advantages of simple frame and algorithms,
fast dynamic response, unaffected by coordinate transformation and so on, can realize control the
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CONCLUSION

This paper studies the direct power control of applying the new switch table. The new switch

table design is based on voltage space vector divided into 18 sectors. The voltage vector space,

divided into 18 sectors evenly, is better than vector analysis method based on 12 vector divisions for
the adjustment of reactive power. It is beneficial to improve the quality of the power factor and the

grid current, reduce the grid current harmonic content, and the change of reactive power is more

gradual. Through the simulation experiment can prove that the method has good control effect,
which can be in all sectors of active power and reactive power control smoothly. It also can further

optimize the grid current waveform, eliminate harmonic in order to get a better control effect.

REFERENCES

Chaoui A, Gaubert J P, Krim F, et al. Direct power control of shunt active filter[C]. European Conference on
Power Electronics and Applications, Denmark, 2007.

Zhang Xiaofeng, Wang Xiaohong, Zhang Haixia, et al. Direct power fuzzy control of shunt APF[J].Electric Power
Automation Equipment, 2012, 12(12):10-15.

YuKun Tao, Qinghua Wu, Lei Wang, et al. Voltage sensorless predictive direct power control of three-phase PWM
converters[J]. IET Power Electronics, 2016, 9(5):1009-1018.

Azziddin M. Razali,M. A. Rahman, Glyn George, et al. Analysis and Design of New Switching Lookup Table for
Virtual Flux Direct Power Control of Grid-Connected Three-Phase PWM AC-DC Converter[J]. IEEE
Transactions on Industry Applications, 2015, 51(2):1189-1200.

Apratim P Ambade; Sunitha Premakumar; Rini Patel, et al. Direct power control PWM rectifier using switching
table for series resonant converter capacitor charging pulsed power supply[C]. 2016 IEEE International
Conference on Recent Trends in Electronics, Information & Communication Technology (RTEICT), 2016:
758-762.

Wang Jiuhe, Li Huade, Wang Liming. Direct power control system of three phase boost type PWM
rectifiers[J]. Proceedings of the CSEE, 2006, 26(18): 54-60.

Chen Wei, Zou Xu-dong, Tang Jian, et al. DPC Modulation Mechanism of Three-phase Voltage Source PWM
Rectifiers[J]. Proceedings of the CSEE. 2010, 30(3):35-41.

Wensheng Song, Nie Hou, Mingyi Wu. Virtual Direct Power Control Scheme of Dual Active Bridge DC-DC
Converters for Fast Dynamic Response[J]. IEEE Transactions on Power Electronics, 2018, 33(2):1750-1759.
Chenwen Cheng, Heng Nian, Xiaohe Wang, et al. Dead-beat predictive direct power control of voltage source
inverters with optimised switching patterns[J]. IET Power Electronics, 2017, 10(12): 1438-1451.

Yongchang Zhang, Jihao Gao, Changgi Qu. Relationship Between Two Direct Power Control Methods for PWM
Rectifiers Under Unbalanced Network[J].IEEE Transactions on Power Electronics, 2017, 32(5):4084-4094.

393

107



108



Proceedings of the 2019 International Conference on Advancad Mechatronic Systems, Kusatzu, Shiga, Japan. August 26 - August 28_ 2019

Transmission Line Abnormal Target Detection Based
on Machine Learning Yolo V3
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Abstract— The power video sarveillance system must be able
1o quickly detect abnormal targets of power lines, detect and
alarm suspicious external intrusions, focusing on the detection of
off-line operations of large construction vehicles such as cranes
and excavators, so as to prevent the damage or failure of power
lines caused by external intrusions of power lines. Based on
mamchine learning Yolo V3 algorithm, this paper trains and learns
the routine intrusion iargets of power lines, realizes the detection
of intrusion targets of power lines in real time, discovers
abnormalities in time and protects the safety and normal
operation of power lines.

Keywords— machine learning, convolutional mewral network,
Yalo V3 wigorithm, power monitoring, anomaly detection

L INTRODUCTION

With the acceleration of power system scale and urban
construction, the security of power transmission of high-
vollage long-distance overhead lines is becoming more and
more prominent. Among them, the damage of transmission
lines caused by external forces has become a major factor
affecting the safety and stability of transmission lines (power
grids), seriously threatening the safety of people’s lives and
property and the stability of the entire power system. Therefore,
it is necessary to monitor both sides of transmission line
intelligently, grasp the operation environment of both sides of
transmission line in real time, find out the hidden dangers in
time and accurately, and ensure the safe and reliable operation
of transmission line.

In-depth learning is a data-driven method. In order to train
a network model that can predict the tvpe and location of the
target to be detected, it is necessary to "feed" a large amount of
image data to the network, so thai the computer can
automatically learn the characteristics of the image, and get a
good result by continuously reducing the gap between the
predicted value and the real value of the model. Fitting the
model weight of training data, Aiming at the special needs of
transmission line video surveillance system. the task of image
detection technology is mainly to detect objects that may cause
potential damage or influence o high-voltage lines or
underground cables within the surveillance field of vision of
the camera located on the wwer, so as to alert and prevent
abnormal situations. The detection targets mainly include some
large engineering vehicles which are easy to touch high-voltage
wires, such as tower cranes, pumping trucks, excavators, cranes,
or floating objects such as mountain fires, bird's nests and
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balloons, which are suitable for the peripheral safety
monitoring of various transmission lines and have broad
application prospects.

Al present, deep learning technology 15 widely used in the
field of wideo and image target detection. Region-based
convolutional neural network target recognition methods
(FasterR-CNN, MaskR-CNN, ete.) are effective in small target
detection, but because the detection process is divided into two
steps, i.e. extraction of candidate frames and recognition, the
detection speed is very fast. Slow, difficult to apply to the daily
monitoring  system. Regression-based target recognition
methods (S5D, Yolo, ete.) adopt end-to-end target detection
and recognition, which is one-stage method. Compared with
region-based farget recognition methods, the speed and
efficiency have been greatly improved, and the real-time
requirement has been met under GPU. Considering the image
transmission mechanism of transmission line monitoring
system, it 18 necessary to reduce the image processing time as
much as possible and improve the detection efficiency.
Because the video surveillance field of transmission line is
wide and the abnormal targets are mostly small, the Yolo V3
algorithm is the most suitable one for this project. Yolo V3
algorithm is developed based on Darknet framework. The
development language is C language. It relies less on third-
party libraries and is easy to transplant to other platforms. It
has very high detection speed and accuracy. Its evaluation
performance index on data sets can reach 57.6,

Based on the Yolo V3 model of deep convolution neural
network based on regression target recognition method, aiming
at the different sizes of targets under transmission line
monitoring, through the training of targets, the abnormal target
detection model of transimssion line is finally obtained. The
detection accuracy of the test set has been greatly improved
and the detection speed is full. Full real-time requirements.

I,  ABNORMAL TARGET DETECTION OF TRANSMISSION LINE

BASED ON YOLO V3 ALGORITHM

A Yolo I3 algorithm privciple

Yolo algorithm was originally proposed by Joseph Redmon
of Washington University and others on CVPR2016. The core
idea of Yolo algorithm is to transform target detection into
regression problem solving, and complete the input from
original image to the output of object location and category.
The emergence of Yolo algorithm has made o great

Transmission Line Abnormal Target Detection Based on Machine Learning
Yolo V3
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IV. CONCLUSION

The power video surveillance system must be able to
quickly detect abnormal targets of power lines, detect and
alarm suspicious external intrusions, and focus on the detection
of off-line operation behavior of large construction vehicles
such as cranes and excavators, so as to prevent the damage or
failure of power lines caused by external intrusions of power
lines. Based on machine learning Yolo V3 algorithm, this
paper trains and learns the routine intrusion targets of power
lines, realizes the detection of intrusion targets of power lines
in real time, discovers abnormalities in time and protects the
safety and normal operation of power lines.
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Fuzzy-Based Direct Power Control on Elevator System with Energy
Feedback

Fuzzy-Based Direct Power Control on Elevator
System with Energy Feedback

Xiaofeng Zhang!, Xiaohong Wang?, Quanxue Guan3, Lianfang Tian®, Haixia
Zhang‘5

Abstract. In order to save the regenerated power energy and improve the power
quality of the traditional variable voltage variable frequency (VVVF) elevator, a
new energy feedback elevator system was presented in this paper. The shunt con-
verter was used here to offer a feedback path for the regenerative energy and to
eliminate the harmonics. This paper proposed a novel direct power control (DPC)
based on fuzzy-logic to control the shunt-converter that appending to the elevator.
In terms of the instantaneous power theory, the novel DPC scheme regulated the
instantaneous active and reactive power simultaneously by tracking the power er-
rors. Without hysteresis comparators, the proper switching states of the converter
were selected according to the fuzzy logic rules, according to the input fuzzy va-
riables and the voltage sector numbers. The simulation results verified that the re-
generated energy could be fed back to the mains, and as the same time, sinusoidal
grid current and unit power factor could be achieved. The new energy feedback
elevator system had excellent steady and dynamic performance while the power
quality was enhanced.

Keywords: energy feedback; harmonic elimination; direct power control; fuzzy
logic; instantaneous power

1 Introduction

Traditionally, VVVF elevator systems often employ power converters with diode-
bridge rectifiers for frequency conversion. However, this configuration brings
about an enormous amount of problems, e.g. harmonic disturbance and low power
factor. Besides, a parallel braking resistor is commonly utilized to protect the DC-
link capacitor, which unfortunately introduces extra energy waste and undesirable
volume/weight cost. In order to feed back the regenerative power energy and im-

! Xiaofeng Zhang , > Xiaohong Wang (<), * Quanxue Guan, * Lianfang Tian
South China University of Technology, Guangzhou, China
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Fig.12 Active Power and Reactive Power of Grid

5 Conclusions

In this paper, a shunt-converter was used in energy feedback elevator system to
improve the performance of traditional VVVF elevators, without much changes
and modifications, reducing energy loss. A novel control technique using DPC al-
gorithm based on fuzzy-logic was presented. Simulation results substantiated that
the novel direct power control based on fuzzy-logic was effective for the elevator
system. The results also showed that the grid currents were sinusoidal waveforms,
the dc-bus voltage was well regulated, while as the same time, the power quality
was improved.
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monitoring

Panoramic image mosaic technology based on SIFT

algorithm and its application in power monitoring

Xiaofeng Zhang
Beijing Institution of Technology . Zhuhai
Caollege of Information
Zhuhai China

Abstraci—Pamoramic image mosalc Is the key technology to
realize panoramic monitoring of electric power monitoring. In
this paper, the feature peint matching method based on SIFT
alporithm is wsed to realize the mosaic of multiple images. The
computer simalation resalts alse prove that the image mosaic can
be effectively completed in realizing the panoramic monitoring of
power enviromment, which provides operators with a more
comprehensive way to understand the surrounding environment
of power transmission lnes.

Keywords-Image mosaic; SIFT Algorithm; Power monitoring;

INTRODUCTION (HEADING 1)

In arder to provide the surmrounding environment of power
transmission lines for operation and mamicnance personnel
more comprehensively, the need for panoramic images with
larger horizons in the field of power monitoring is becoming
more and more urgent. Panoramic image mosaic is a high-
quality panorama obtained by mosuic multiple images with
overlapping regions.

At present, the main image mosaic methods are region-
based method and feature-based method. The feature-based
method mainly establishes the mapping and transfonmation
relationship through the feature mailching relationship between
images, which has less computational complexity and strong
robustness and flexibility to various changes. In this paper. a
method of image mosaic based on SIFT feature matching
algorithm is used. By extracting and matching feature points,
image registration, image copy, image fusion, crack removal
and other steps, one or more images of video surveillance gun
or several images on preset position of ball machine can be
synthesized inlo a panoramic image. Or video, which 15 then
pushed 1o the user's mobile phone via Wechat Users can get
panoramic images through image mosaic synthesis technology,
which can have a complete understanding of the ommni-
directional environment around power monitonng objects
(poles, wowers, lines, transformers). and provide operators with

or floating objects such as mountain fires, bird's nests and

OTE-1-TIR]-24TO-6/ 1953 00 ©2019 IEEE

a more comprehensive understanding of the sumounding
envinonment of power transmission lines.

1 Principle of image mosaic based on SIFT

feature matching algorithm
Panoramic mosaic is to correct. denoise, maich and fuse
multi-angle images of the same scene to form new high-quality
images. The image mosaic process mainly includes image
and image fusion steps, as shown in Figure 1.
irage | Tervagre J inae

| Ciocmetin | Pregpoces Repateaii
Uerrecinon | | sy I n

| Image | Pirwes BT
Fasimn || lowige

gl
Emma

Figure | Image mosaic process

Firstly, the feature points in all the images to be stitched
are extracted by feature point extraction and description And
the feature matching 1S to find the same feature pomts of the
two images and perform point-lo-point matching Secondly, the
mapping between the two images is completed by calculating
the transformation matrix between the images. Determine the
positional relationship between the two images: sttch the
image onlo the mapped image, transform the image projection
into the same coordinate system. and complete the stilching
and fusion,
1.1 SIFT algonithm for scale-space extremum detection

Feature point extraction and matching is mainly the
mechanism detection of advanced scale space. This paper is
based on Scale-nvariant feature transformation (SIFT)
algorithm. This algorithm searches for extreme points in spatial
scale. extracts location, scale, rotation invariants and other
information, and then fAnds similar feature points of two

images.

The emcrgt:.‘n:e of Yolo algurihqm has made a I;re;l

Panoramic image mosaic technology based on SIFT algorithm in power
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Research on Power Quality Control Method of V2G
System of Electric Vehicle Based on APF

Li Zhang
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Abstract— This paper studies the influence of electric vehicle
V2G system on the power grid after it is connected to the power
grid, analyzes the basic principle of harmonic pollution caused by
the charging and discharging machine of V21G electric vehicle on
the power grid, and puts forward a parallel active power filter
with direct power control method for active control, so as to
achieve the effect of eliminating harmonics and smoothing power.
Simulation results show that this method can guarantee both
charging effect and power gquality.

Keywords— Electric vehicle, V2G, Power quality, Active filter,
Harmonic

L INTRODUCTION

The electric vehicle (EV) Vehicle to Grnid (V2G) system
refers to that as a distributed energy storage umt, EV
participates in the regulation of power Grid m the form of
charging and discharging and conducts two-way power
conversion with the power Grid to maintain the stability of the
Gnid. The charging and discharging equipment of electric
vehicles based on V2G technology belongs to nonlinear power
electronic equipment. Disordered charging and discharging of
electric vehicles will produce harmonic pollution to the power
grid, bring adverse impact to the power quality of the gnd,
cause voltage distortion, power factor will be decline, and thus
affect the normal operation and life of capacitors, transformers
and other equpment. Studies on the influence of electnic
vehicle charging station on power quality and harmonic
suppression methods can provide gmdance for the construction
of large-scale charging stations [1-5].

At present, many scholars have studied the power quality
and harmonic suppression of the V2G charge-discharge system,
50 as to reduce the harmonie and improve the operation quality
of the power grid some scholars [6] studies the harmonic
characteristics of multi-chargers 1n charging stations.
Researchers [7] studies the causes of harmonic generation and
characteristics of harmonic m V2G system. Researchers [8]
uses APF for harmonic suppression and reactive power
compensation of V2G system, which has obvious effects, but

Xiaofeng Zhang
Zhuhai Institute
Beijing institute of technology

adopts direct current control method. The Direct current
Control method 1s a linear Control method. In order to achieve
a better compensation effect and in view of the nonlinear
charactenistics of Power electronic circuits, this paper adopts
the Direct Power Control (DPC) method for Control.

This paper mamly studies the impact of electric vehicles on
the power quality of the grid. Through active power filter, the
power quality 1s improved to achieve harmonic suppression of
the V2G charge-discharge machine connected to the grid, so as
to ensure that the access of the charger to the grid does not
affect the power quality of the grid. The overall model of V2G
charge-discharge machine 15 established by
MATLAB/Sinmlink. The experiment proves that this method
1s reasonable and effective, which can improve the network
access quality of V2G system and smooth the voltage
disturbance of the network access.

II. ELECTRIC VEHICLE V2G SYSTEM AND CHARGE-
DISCHARGE MACHINE
Two-way energy flow of the electric car V2G system 1s
shown in figure 1, i the system is the core of V2G power

bidirectional conversion of charge and discharge machine parts,

electric cars and gnd mteractive interface, but its nonlinear
power electronic structure 1s to the main reason for the power
erid harmmonic injection, must analyze charge-discharge
principle of charging and discharging machine and the mmpact
of harmonie, and then through the active filter to improve the
V2G system of power quality.

e “Theee phase Euduemnwd Blecwr
G‘: Transfonmer Voltage Sousce - ': ;“
PWM Rectufies Lnu\ enter -

Traditional |
Load

Fig.1 Structure block diagram of V2G system with two-way energy
flow

Research on Power Quality Control Method of V2G System of Electric
Vehicle Based on APF
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Optimal Bidding Strategy of a Electric Vehicle Aggregator in Electricity Market
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(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, Hubei Province, Cluna,

2. School of Information, Zhuhai Campus of Beijing Institute of Technology. Zhuhai 519085, Guangdong Provinee, China)

ABSTRACT: With 1apid development of electricity market
and electric vehiele (EV), EV aggregator can help EV users to
decrease charging costs by bidding m electneity market.
Bidding model of an aggregator participating in day-ahead and
real-time electricity market was proposed with objective of
minimizing charging costs while satisfying EVs' flexible
demand. The aggregator was assuined to potentially influence
prices in day-ahead and real-timme markel. Bidding strategy of
the aggregator was fornmlated as a bi-level model, with the
upper level model representing charging cost minimization of
the aggregator, whereas the lower level model representing
market cleanng providing market price and energy for the
upper level model. Bids of other market participants and EV
driving pattern were not known to the aggregator in advance.
They were seen as fiizzy variables and random variables.
Uncertainty theory was used to solve this random-fuzzy
programming problem. A numerical example was used to
illustrate feasibility of the proposed method The results
indicate that the bidding strategy can deciease EVs® charging
costs effectively.

KEY WORDS: LEV. bidding strategy. electricity market;
uncertainty varable
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