PROCEEDINGS OF SPIE

5th International Conference on
Information Science, Electrical,
and Automation Engineering

(ISEAE 2023)

Tao Lei
Editor

24-26 March 2023
Wuhan, China

Organized by

Huazhong University of Science and Technology (China)
Institute of New Energy, Wuhan (China)

Global Scientific Research Association (China)

Co-organized by
Wuhan University (China)

Published by
SPIE

Volume 12748
Part One of Two Parts

Proceedings of SPIE 0277-786X, V. 12748

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.



The papers in this volume were part of the tfechnical conference cited on the cover and title page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitallibrary.org.

The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon.

Please use the following format to cite material from these proceedings:

Author(s), "Title of Paper," in 5th International Conference on Information Science, Electrical, and
Automation Engineering (ISEAE 2023), edited by Tao Lei, Proc. of SPIE 12748, Seven-digit Article CID
Number (DD/MM/YYYY); (DOI URL).

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510667440
ISBN: 9781510667457 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2023 Society of Photo-Opfical Instrumentation Engineers (SPIE).

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of fees. To obtain permission to use and share articles in this volume, visit
Copyright Clearance Center at copyright.com. Other copying for republication, resale, advertising
or promotion, or any form of systematic or multiple reproduction of any material in this book is
prohibited except with permission in writing from the publisher.

Printed in the United States of America by Curran Associates, Inc., under license from SPIE.
Publication of record for individual papers is online in the SPIE Digital Library.

SPIEDigitallibrary.org

Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the
Proceedings of SPIE at the time of publication. Utilization of CIDs allows articles to be fully citable as
soon as they are published online, and connects the same identifier to all online and print versions
of the publication. SPIE uses a seven-digit CID article numbering system structured as follows:
= The first five digits correspond to the SPIE volume number.
= The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.



Contents

Xiii Conference Committee
XV Preface
Part One

INFORMATION RECOGNITION AND DIGITAL SIGNAL PROCESSING

12748 02 Research on a processing scheme of weak photoelectric signal based on FPGA [12748-15]

12748 03 Tracking moving targets of interest-based deep learning [12748-167]

12748 04 TFF-CNN: time-frequency fusion-based CNN for DOA estimation of underwater acoustic array
signal [12748-168]

12748 05 Research on image recognition system based on artificial intelligence [12748-190]

12748 06 Design of image recognition system based on deep learning hybrid model [12748-181]

12748 07 Research on power text information system based on image detection and recognition under
MVC framework [12748-191]

12748 08 Behavior recognition algorithm based on motion capture and enhancement [12748-122]

12748 09 Track association based on the empirical mode decomposition in passive localization
[12748-95]

12748 OA Based on reverse mirror research on lossless fransmission technology of modulated signal in
wireless spread spectrum communication [12748-92]

12748 0B Edge processing mechanism for high-frequency information acquisition in low-voltage
distribution grid [12748-31]

12748 0C Communication resource allocation optimization method for high-frequency information
acquisition in low-voltage transparent substation area [12748-42]

12748 0D Electrical insulator identification method in multiple images based on two stage CNN network
[12748-25]

12748 OE A simulation study on photon-counting denoising based on subspace decomposition
[12748-59]

12748 OF A study on low-dose CT image denoising method based on similar block learning [12748-70]



12748 0G

12748 OH

12748 QI

12748 0J

12748 OK

12748 OL

12748 OM

12748 ON

12748 00

12748 OP

12748 0Q

12748 OR

12748 0S

12748 OT

12748 OU

12748 OV

12748 OW

12748 OX

12748 OY

Denoising method of explosion vibration signal by deep learning [12748-96]

Blurred image recognition based on GLCM [12748-57]

Hybrid positioning solution combining 5G, bluetooth, and terminal motion sensor [12748-9]
Wind turbine bearing defect identification method based on improved SOLOv2 [12748-149]

Research on image feature point exiraction and matching algorithm based on Key.Net
[12748-120]

Direct position determination of non-circular signals based on off-grid sparse reconstruction
[12748-146]

Image deblurring based on double blur kernel [12748-173]

A method of broadband signal power spectrum analysis and its FPGA implementation
[12748-150]

Three-dimensional space phantom target generation using cross-eye jamming [12748-33]
A sea cucumber recognition network based on improved YOLOv5 [12748-43]

Two-sided fairness-aware recommendation method under many-to-many relation schema
[12748-64]

Application of two-dimensional linear piecewise full mapping function in chaotic image
encryption [12748-106]

A swin transformer-based asymmetrical network for light field salient object detection
[12748-147)

Research on algorithm of finger vein recognition technology for scene demand application
[12748-116]

Sequential pre-filter assisted cooperative scheme for localization in wireless sensor networks
[12748-81]

A radar data compression method based on autoencoder neural network and range
encoding [12748-145]

Fast assessment method of power grid risk based on Huffman code and state identification
[12748-126]

Speaker recognition based on improved ECAPA-TDNN network [12748-80]

Enhanced radar for object recognition based on GANs [12748-160]



12748 07 Characteristics analysis of positive DC corona audible noise of copper wire with different
diameter in high altitude [12748-83]

SCIENTIFIC ALGORITHM AND DATABASE MANAGEMENT

12748 10 Research on DEMATEL method based on three-parameter interval grey number and its
application [12748-11]

12748 11 Induced continuous ordered weighted averaging aggregation operator to interval numbers
based on set pair potentials [12748-22]

12748 12 Evaluation model based on periphery theory and interval-valued vague set [12748-34]

12748 13 Research and application of algorithm for stitching panoramic images of external pipeline
welds [12748-143]

12748 14 Integrated profile of EV user behavior and value based on charging data mining [12748-72]
12748 15 Research on the improved bat algorithms [12748-17]
12748 16 Forecasting method for photovoltaic power based on data preprocessing and temporal

convolutional network [12748-163]

12748 17 ViBe algorithm based on background fusion and channel calculation [12748-84]

12748 18 5G network security and data encryption for hybrid power service scenarios [12748-68]

12748 19 Air quality index prediction model integrating multi-head self-attention mechanism [12748-18]
12748 1A Optimal scheduling method of virtual power plant based on improved particle swarm

algorithm [12748-74]

12748 1B Research on stray parameter exiraction method of inverter based on least square data fitting
[12748-138]

12748 1C PM2.5 concentration prediction based on CNN-GRU model fused with Luong attention
[12748-13]

12748 1D A heterogeneous ultra-dense 5G network selection algorithm based on fuzzy-gray ideal

solution [12748-93]

12748 1E Research on data processing module of electro-hydraulic control system based on motion
control card [12748-198]

12748 1F Multidimensional Manhattan distance-based elimination fireworks algorithm for optimal
multicore multitask scheduling [12748-108]

12748 1G Data generation strategy of power flow calculation for AC/DC hybrid system [12748-158]



Vi

12748 1H

12748 11

12748 1)

12748 1K

12748 1L

12748 1M

12748 1N

12748 10

12748 1P

12748 1Q

12748 1R

12748 1§

12748 17

12748 1U

12748 1V

12748 1W

12748 1X

12748 1Y

A constrained-time-based algorithm for vehicle maintain prediction [12748-166]

Research on fire prediction model based on improved Harris hawk optimization algorithm
[12748-76]

Application experiment and partial improvement of fraditional muon scattering imaging
algorithm [12748-127]

Research on filtering method of telemetry data based on whale optimization and wavelet
transform [12748-101]

Extraction of maize planting area based on transformer and remote sensing data [12748-51]

Research on redundant transmission method of distribution network protection data based on
device direct connection [12748-137]

Composite PV MPPT algorithm based on improved grey wolf optimization algorithm with
perturbation observation algorithm [12748-40]

Multi-controller deployment strategy for LEO satellite based on affinity propagation algorithm
[12748-159]

A low-complexity algorithm for maximizing the weighted sum-rate of intelligent reflecting
surface aided wireless communication [12748-177]

Unmanned cart path planning based on improved A* algorithm [12748-97]

NPB-DTDMA: a node priority-based dynamic TDMA algorithm based on the usage proportion of
sending queue [12748-161]

Research on the equalization algorithm of indoor visible light communication [12748-61]

Deep spatial-constraints networks for unsupervised anomaly detection in multivariate time
series data [12748-35]

Image dehazing algorithm based on improved dark channel prior and heterogeneous
optimization [12748-154]

FPGA-based gigabit ethernet multi-channel data acquisition system [12748-199]
Mine-using research of PWM rectifier control algorithm based on L filter [12748-60]
A wind vector prediction method based on LSTM algorithm [12748-77]

Adaptive harmonic prediction algorithm for power system based on LSSVM [12748-195]



MACHINE LEARNING AND SYSTEM LOGIC OPTIMIZATION

12748 11

12748 20

12748 21

12748 22

12748 23

12748 24

12748 25

12748 26

12748 27

12748 28

12748 29

12748 2A

12748 2B

12748 2C

12748 2D

Design of cloud-based conversion of MODBUS RTU to IEC461850 [12748-16]
A design method of ship radiated noise simulation software [12748-29]

Risk prediction for 10-kV electric power distribution grid with neural network based on
low-code plafform [12748-176]

Remote sensing image scene classification based on a dual attention dense network
[12748-41]

Study on influence of ambient temperature on passive intermodulation performance of
communication connectors [12748-24]

The leveraging of a VGGNet-19 and a K-means cluster in visual loop closure detection tasks
[12748-75]

Multi-view consistency for multi-hop knowledge base question answering [12748-136]
Multi-feature short-term load forecasting based on stacking ensemble learning [12748-30]
Design of portable EEG signal acquisition hardware system based on ADS1299 [12748-52]

Intervention effect of physical activity on mental fatigue: from the view of autonomic nervous
pattern analysis [12748-26]

Multi-objective quintuple polynomial trajectory optimization for unmanned underwater
vehicles based on waypoint navigation [12748-78]

Design and implementation of push up action evaluation system based on Kinect [12748-100]
Characteristics prediction on SiC MOSFET implemented with BP neural network [12748-132]

Synchronous phasor phase correction method based on particle swarm optimization and
extend Kalman filter frequency tracking [12748-8]

Broadband multifunctional metasurface based on voltage-tunable VO2 [12748-141]

vii



viii

Part Two

12748 2E

12748 2F

12748 2G
12748 2H

12748 2|

12748 2)

12748 2K

12748 2L

12748 2M

12748 2N

12748 20

12748 2P
12748 2Q
12748 2R
12748 25
12748 2T

12748 2U

Sequence-to-subsequence learning with 1D-CNN for behind-the-meter solar generation
disaggregation [12748-91]

Design of low-power acceleration processor for convolutional neural networks based on
RISC-V [12748-3]

Deep learning-based detection of insulator defects in power grids [12748-10]
Design of civil aircraft ground function test system based on DDS communication [12748-148]

A new spaceborne/airborne bistatic synthetic aperture radar time synchronization method
based on fractional Fourier transform [12748-130]

Research on the optimization construction of communication backbone network [12748-185]

Estimation about service time of flight ground support based on deep neural network
[12748-21]

GOGCN: using deep learning to support insertion of new concepts into gene ontology
[12748-82]

Research and development of distribution monitoring configuration software based on network
[12748-178]

Design of high-speed optical protection switch mechanism in optical fiber communication
system [12748-73]

Research on path tracking control of mobile storage robot based on model predictive control
and linear quadratic regulator [12748-32]

News recommendation model based on user implicit feedback noise processing [12748-165]
Supervised reinforcement learning for recommending treatment sirategies in sepsis [12748-144]
Machine-learning-based network sparsification modeling for loTs security analysis [12748-188]
Online evaluation of power system inertia based on LSTM deep-learning network [12748-87]
Deep neural network for MIMO-SCMA detection [12748-157]

Application of robot in handling electric field short-circuit fault of electrostatic precipitator
without stopping [12748-109]



POWER SYSTEM AND ELECTRICAL AUTOMATION MODELING

12748 2V

12748 2W

12748 2X

12748 2Y

12748 21

12748 30

12748 31

12748 32

12748 33

12748 34

12748 35

12748 36

12748 37

12748 38

12748 39

12748 3A

12748 3B

12748 3C

Research on the early-warning model of power OPGW cable operating status based on joint
judgment [12748-162]

Multi-target points path planning for fixed-wing unmanned aerial vehicle performing
reconnaissance missions [12748-27]

A combination of XGBoost and Focalloss-based cable aging state assessment method
[12748-142]

EV aggregation modeling based on improved K-means [12748-45]

Fault recovery strategy of active distribution network based on source-network-charge-
storage coordination optimization [12748-62]

Parameter monitoring of electric energy metering system based on Internet of Things
technology [12748-184]

5G interface and access control technology for massive device connection in electric hybrid
service scenario [12748-56]

SDN and NFV-based multi-scenario electric 5G network slice management [12748-63]

A new power system power planning method based on demand response and energy storage
capacity [12748-194]

Design of distributed feedback fiber laser sensing system for power transformers vibration
monitoring [12748-105]

Optimal power system dispatch model considering carbon emission accounting and
source-load uncertainty [12748-125]

Design of YOLOv2-tiny accelerator based on PYNQ-Z2 platform [12748-98]

Dynamic reconfiguration of active distribution network considering electric vehicle charging
demand under real-time electricity price [12748-7]

Topography optimization of battery upper box based on OptiStruct [12748-192]

Impedance characteristics of loop closing device based on improved phase shifting
transformer [12748-172]

Optimal configuration of cooling heating and power integrated energy storage for commercial
buildings [12748-5]

SOC estimation of lithium battery based on fractional order model [12748-53]

Transient voltage stability assessment of grid-connected wind power systems based on the
grcforest model [12748-164]



12748 3D

12748 3E

12748 3F

12748 3G

12748 3H

12748 3l

12748 3J

12748 3K

12748 3L

12748 3M

12748 3N

12748 30

12748 3P

12748 3Q

12748 3R

12748 3S

12748 3T

12748 3U

Study on negative corona characteristics at different altitudes [12748-66]

Rolling bearing fault feature extraction based on maximum correlated kurtosis deconvolution
and improved autocorrelation spectral kurtograph [12748-115]

Muilti-direction prediction based on SALSTM model for ship motion [12748-201]

Research on load aggregator optimal scheduling based on demand response potential
evaluation [12748-135]

Simulation on electrical resistance of sliding electrical contact in pantograph-catenary system
[12748-200]

Weather radar emulator based on DDS technology [12748-123]

Ultra-short term wind power prediction based on an error correction stacking method
[12748-37]

Research on intelligent monitoring of roof distributed photovoltaics based on high-reliable
power line and wireless communication [12748-47]

A new three voltage level space vector modulation for high-frequency link matrix converter
[12748-129]

Distribution network reliability evaluation [12748-124]

Reasoning simulation of substation power grid fault events based on knowledge map
technology [12748-186]

Study on the eleciromagnetic ring network in bilateral power supply mode of electrified
railway [12748-99]

Improved Mersenne Twister random number generator based on FPGA [12748-180]

Power flow management in multi-receiver wireless power transfer systems for electric vehicles
free from real-time communication [12748-54]

Optimization of ferrites structure based on integrated coil design for wireless EV charger
[12748-48]

Robust optimization of double-sided LCC compensation topology based on NSGA II algorithm
[12748-131]

Analysis of the current research status of electrochemical energy storage technologies
participating in auxiliary services for new power systems [12748-189]

Design of fault line selection for small current grounding system in distribution network
[12748-65]



12748 3V Fault diagnosis of nuclear power plant based on phase-mode transformation approach
[12748-175]

INTELLIGENT SENSING AND FUZZY SYSTEM CONTROL

12748 3W Application of half-boundary method in the study of thermal characteristics of lighting arrester
[12748-118]

12748 3X Occluded pedestrian detection based on improved YOLOv5n [12748-20]

12748 3Y Reliability improvement method of wind turbine gearbox [12748-171]

12748 37 Research on failure and prevention of wind turbine gearbox [12748-170]

12748 40 Finite-time control for the lateral dynamics of intelligent car: a sliding mode event triggering

approach [12748-104]

12748 41 Study on heart disease prediction based on SVM-GBDT hybrid model [12748-151]

12748 42 A smart brain controlled wheelchair based on TGAM [12748-55]

12748 43 Access planning method for industrial large users based on access risk [12748-19]

12748 44 Test and precision analysis of projectile motion attitude in the semi-constrained period
[12748-85]

12748 45 Research on photovoltaic power prediction method based on improved extreme learning

machine [12748-28]

12748 46 Study on the detection of viscose filament defects based on improved YOLOvVS5 [12748-44]
12748 47 Drone path planning for 500KV transmission tower inspection [12748-153]
12748 48 Microservice-based manufacturing execution system for space optical remote sensor in

electrical assembly workshop [12748-119]

12748 49 Research on stamped character detection system based on TexiBoxes [12748-182]

12748 4A Design of intelligent wheelchair control system based on speed planning [12748-187]
12748 4B Cubic variance negative feedback chaos control for the buck-boost converter [12748-86]
12748 4C Research on pitch control system based on dual-motor synchronous control [12748-174]
12748 4D Vibration simulation analysis and structural optimization of used power battery transmission

system [12748-107]

Xi



Xii

12748 4E

12748 4F

12748 4G

12748 4H

12748 41

12748 4]

12748 4K

12748 4L

12748 4M

12748 4N

12748 40

12748 4P

12748 4Q

12748 4R

12748 43

12748 47

Comparative analysis of two overmodulation methods based on simulation [12748-71]

Research on the adjustable potential of flexible loads based on storage electric heating
[12748-117]

Multi-electric springs coordinated control method for grid voltage optimization [12748-156]

Research on time-invariant virtual inertia control strategy for controllable rectifier load
[12748-67]

Cluster partition method of high-penetration distributed photovoltaics for autonomous
operation and control of distribution network [12748-139]

Control optimization strategy of DAB converter [12748-14]

Research on preview control based on unknown input observer [12748-94]

Design and implementation of ergonomic evaluation system based on fuzzy theory [12748-2]
Research on trajectory planning method of the collaborative manipulator [12748-39]
High-precision detection of laser spot based on Gaussian spot model [12748-183]

Model-free super-twisting sliding mode control of permanent magnet synchronous linear motor
based on super-twisting sliding mode observer [12748-69]

A probabilistic amplitude shaping scheme on amplitude and phase shift keying modulation
[12748-155]

Validation of FCS-MPC control strategy based on CHIL [12748-193]
Inverter current control strategy under three-phase voltage unbalance condition [12748-196]

Research on single-phase grounding fault detection method based on vision transformer
[12748-112]

A control method for a larger speed range of permanent magnet synchronous motor
controlled without speed sensor [12748-121]



