PROCEEDINGS OF SPIE

Third International Conference

on Artificial Intelligence and
Electromechanical Automation
(AIEA 2022)

Shuangming Yang
Editor

8-10 April 2022
Changsha, China

Organized by
State Key Laboratory of Power Transmission Equipment & System Security and New Technology
(China)

Sponsored by
Guangzhou Computer Society (China)

Published by
SPIE

Volume 12329
Part One of Two Parts

Proceedings of SPIE 0277-786X, V. 12329

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

Third International Conference on Atrtificial Intelligence and Electromechanical Automation
(AIEA 2022), edited by Shuangming Yang, Proc. of SPIE Vol. 12329, 1232901
© 2022 SPIE - 0277-786X - doi: 10.1117/12.2655649

Proc. of SPIE Vol. 12329 1232901-1



The papers in this volume were part of the technical 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 Third International Conference on Artificial Inteligence and
Electromechanical Automation (AIEA 2022), edited by Shuangming Yang, Proc. of SPIE 12329,
Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL).

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

ISBN: 9781510657281
ISBN: 9781510657298 (electronic)

Published by

SPIE

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

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2022 Society of Photo-Optical 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.

SPIE. Csrary

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 arficles 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 sefts 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 manuscripf.

Proc. of SPIE Vol. 12329 1232901-2



Contents

xiii Conference Committee

Part One

ARTIFICIAL INTELLIGENCE APPLICATION AND MODEL RECOGNITION PREDICTION

12329 02 Modeling and control strategy of hybrid electric vehicle system [12329-178]

12329 03 Intelligent flower recognition system based on deep learning [12329-86]

12329 04 Research status of autism spectrum disorders related to virtual reality technology in China
[12329-36]

12329 05 Attention-guided cross-modality person re-identification [12329-180]

12329 06 Sequential recommendation method integrating item relationship and user preference

[12329-105]

12329 07 An improved naive Bayesian classification method based on symmetric uncertainty
[12329-168]

12329 08 Research on modeling the information model of industrial robots for intelligent KPI evaluation
[12329-26]

12329 09 A dynamic spatial-temporal attention ensemble model for traffic flow prediction [12329-58]

12329 0A Pose guided adaptive graph convolutional network based on pose for obscured pedestrian

re-identification [12329-79]

12329 0B Application of mathematical thinking in artificial intelligence [12329-141]

12329 0C Design of smart charging station and research on load prediction of charging station based on
LSTM [12329-133]

12329 0D Parameters identification of solar cell models using LSHADE hybrid with TSO [12329-116]

12329 OE Acronym identification based on SpanBERT-CRF [12329-16]

12329 OF An adaptive model of manufacturing service composition based on conflict detection
[12329-175]

12329 0G Research on data-driven anomaly detection model based on Bi-LSTM [12329-24]

Proc. of SPIE Vol. 12329 1232901-3



12329 OH

12329 0l

12329 0J

12329 0K

12329 OL

12329 OM

12329 ON

12329 00

12329 OP

12329 0Q

12329 OR

12329 0S

12329 OT

12329 0U

12329 OV

12329 OW

12329 0X

12329 0Y

12329 0z

12329 10

Deep learning stock price prediction system based on feedforward neural network [12329-59]

Research on the application of artificial emotional intelligence in the border: take iBorderCitrl
as an example [12329-123]

An improved method to D-S evidence theory based on the reward and punishment factors
[12329-135]

Port speech control system based on artificial intelligence semantic analysis [12329-145]

Capture and analysis of dynamic characteristics of students' eyes in assisted online teaching
[12329-65]

PMSM vector control based on improved grey predictive fuzzy PID [12329-30]

A liver tumor segmentation method based on cascaded fully convolutional neural networks
and 3D conditional random fields [12329-44]

The performance of improved XLNet on text classification [12329-29]

Thickness regression model of ultra-thin amorphous alloy based on improved PSO-GRNN
[12329-132]

Multi-agent simulation model of grassland land use change [12329-43]

Research on subjective evaluation of vibration comfort based on psychological model
[12329-167]

Research on self-optimization of water-coal ratio in thermal supercritical power units based on
VAR model [12329-15]

Research on a data driven vehicle obstacle avoidance control model [12329-1]

Short-term load forecasting method considering user load component characteristics
[12329-48]

Distributed coordination of integrated distribution network based on new energy uncertainty
model [12329-126]

Reliable transmission strategy based on channel access in WSN [12329-94]

Person re-identification based on attention of fine-grained features [12329-9]

Joint extraction of Chinese cybersecurity events based on bidirectional TCN and attention
[12329-18]

Simulation of magnetoplasmadynamic thruster with a fluid model [12329-88]

CSI gesture recognition method based on lightweight deep network [12329-52]

Proc. of SPIE Vol. 12329 1232901-4



12329 11 The use of VR technology in counselling and therapy [12329-35]

12329 12 Optimizing sitting recognition models using preprocessing methods and improved ResNet
[12329-11]

12329 13 A document-level summary extraction model based on BigBird [12329-118]

12329 14 The construction and application of collaborative development environment based on
integrated management and sharing platform of design resources [12329-81]

12329 15 Research on sentiment analysis of hotel reviews based on Word2vec method [12329-143]

12329 16 The current state of research on the application of virtual reality technology to university
teaching [12329-19]

12329 17 Review of visual SLAM [12329-61]

12329 18 A comprehensive analysis method for short track speed skating state performance [12329-128]

12329 19 Research on trustworthiness assessment technology of intelligent decision-making system
[12329-78]

12329 1A Chinese relation extraction based on characters and words fusion [12329-31]

12329 1B Construction of self-learning platform for English reading based on artificial intelligence
[12329-131]

12329 1C Research on intelligent vehicle application scenarios [12329-83]

12329 1D Research on electric vehicle users' participation in demand side response model [12329-155]

12329 1E Study on the calculation of new energy subsidies based on multiple linear regression
[12329-160]
ELECTRIC POWER ALGORITHM DETECTION APPLICATION AND IMAGE RECOGNITION

12329 1F Defect detection method of high-speed rail catenary based on few-shot learning [12329-121]

12329 1G Real time video pedestrian detection based on improved SSD in edge environment [12329-108]

12329 1H Attention-based semi-supervised partial label learning on web image classification [12329-76]

12329 1i Application of improved immune algorithm in flow shop scheduling [12329-92]

Proc. of SPIE Vol. 12329 1232901-5



vi

12329 1J

12329 1K

12329 1L

12329 1M

12329 1N

12329 10

12329 1P

12329 1Q

12329 1R

12329 1S

12329 1T

12329 1U

12329 1V

12329 1W

12329 1X

12329 1Y

12329 17

12329 20

12329 21

12329 22

Object detection method based on improved cascade R-CNN for antacid bacilli [12329-150]

Fraud web page detection based on bidirectional LSTM and attention mechanism [12329-100]

Dehazing method for transmittance correction [12329-183]

Dense pedestrian detection based on improved YOLO-v5 [12329-69]

Grayscale image colorization based on multi-scale input adversarial generative networks
[12329-74]

Improved Bi-LSTM short-term power load forecasting considering multi-meteorological factors
[12329-66]

Open space cooperative multi-lane centimeter-level precise highway network identification
and generation algorithm [12329-174]

Research on space occupation recognition method of fuel vehicles in charging station based
on license plate recognition algorithm [12329-158]

Reinforcement learning based path planning in flow fields [12329-41]

Global path planning for unmanned vehicles based on improved A* algorithm [12329-55]

Lane malicious intrusion detection based on recurrent neural network [12329-156]

Comprehensive evaluation of power quality based on combination of minibatch K-means
algorithm and random forest algorithm [12329-53]

Pretraining binarization encoders for recommendation acceleration [12329-113]

Research on key performance indicator evaluation system of production logistics oriented to
industry 4.0 [12329-57]

3D target detection based on monocular ranging [12329-161]

Online broad learning system for dynamic data flow [12329-148]

Application of multi-strategy improved genetic algorithm in distribution network planning
[12329-93]

High-resilience urban regional energy interconnection architecture [12329-13]

Optimal dispatch based on multi-station integration scenarios [12329-166]

Algorithm design and implementation of simulation operation evaluation system based on
UHVDC system state logic [12329-42]

Proc. of SPIE Vol. 12329 1232901-6



12329 23 Research on human fall detection technology based on improved SSD_MobileNet_v2
[12329-10]

12329 24 Autonomous precise navigation algorithm and experimental verification for intelligent robot in
high-speed service area [12329-64]

Part Two

12329 25 Application of artificial intelligence image recognition technology in power system [12329-172]

12329 26 Evaluating fake news detection models and associated biases in loT [12329-117]

12329 27 Person re-identification from text to image based on mutual teaching [12329-87]

12329 28 A sleep scoring application of ensemble learning algorithms in sleep patient scenario
[12329-179]

12329 29 Brushless DC motor control research based on extended Kalman filter algorithm [12329-91]
MACHINERY MANUFACTURING TECHNOLOGY AND CONTROL AUTOMATION

12329 2A Finite element analysis of wind turbine foundation anchored by prestressed rock bolt [12329-3]

12329 2B Estimation on operating range of airborne infrared warning system in low altitude [12329-63]

12329 2C Analysis and solution of quality control problems in single and small-batch discrete
manufacturing [12329-40]

12329 2D High resistance grounding fault identification of distribution network based on improved
residual network [12329-62]

12329 2E Research on 3D visualization simulation deformation analysis technology for hoisting of
ultra-thin plate hull segments [12329-147]

12329 2F Research on vacuum cold welding resistant technology of connector for extravehicular
operation by astronaut [12329-99]

12329 2G A new type of photovoltaic monitoring system based on cloud platform [12329-102]

12329 2H Intelligent photoelectric detection and identification system based on space-earth integrated
communication [12329-85]

12329 2| Research on automatic opening tunnel fire door method by patrol robot in dark environment
[12329-101]

12329 2J Research on automatic construction method of interval value rules for the abrasive media

based on hierarchical classification [12329-75]

vii

Proc. of SPIE Vol. 12329 1232901-7



viii

12329 2K

12329 2L

12329 2M

12329 2N

12329 20

12329 2P

12329 2Q

12329 2R

12329 2S

12329 2T

12329 2U

12329 2v

12329 2w

12329 2X

12329 2Y

12329 27

12329 30

12329 31

12329 32

Research on side channel attack based on bagging ensemble strategy [12329-163]

Reactive power optimization of power system based on particle swarm optimization [12329-21]

Study on strategy and method of special vehicle priority service in high-speed door area
[12329-162]

Head-steering path planning method for ultra-redundant manipulator in confined spaces
[12329-22]

Research on passenger behavior monitoring system in elevator based on Android [12329-96]

Research on a plug and play power quality test system for charging pile [12329-112]

Research on detection and tracking of ship's superelevation based on single-line LiDAR
[12329-90]

A predictive control method designed for antenna control system [12329-39]

Few-shot fault diagnosis for pitch system of wind turbines based on prototypical network with
Mahalanobis distance [12329-159]

YOLOvV5-based automatic targeting system for police [12329-28]

Research on EMB control strategy considering braking gap [12329-106]

Research on closed-loop control of friction stir welding robot based on ultrasonic positioning
[12329-45]

An effective approach for indoor mobile robot SLAM with multi-sensor fusion [12329-165]

Review of distributed drive electric vehicle technology [12329-107]

Recent advances of research on power supply restoration of distribution network under
extreme events [12329-27]

Research on CCHP hydrogen production system coupled with wind and solar renewable
energy [12329-25]

Research on intelligent information construction strategy of governor control system in
hydropower station [12329-8]

Hosting capacity analysis of distribution network considering photovoltaic uncertainties
[12329-120]

Research on user-oriented energy storage technology [12329-125]

Proc. of SPIE Vol. 12329 1232901-8



12329 33 Research on strategies of reducing loss of distribution network under the interaction of source,
charge, and storage [12329-14]

12329 34 Preliminary study on siltation promoting effect of submarine flexible protective facilities
[12329-177]

12329 35 Distributed drive electric bus torque allocation control strategy analysis with MOEA/D [12329-7]

12329 36 Research on stability control of multi-axle special vehicle based on active steering [12329-17]

12329 37 Design of stadium lighting energy control system based on intelligent technology [12329-111]

12329 38 Application study of distributed wind power generation technology on typical inland port
[12329-5]

12329 39 Influence factors of battery energy storage system on short circuit current under AC fault
[12329-119]

12329 3A Multi-point wireless temperature monitoring system based on NRF24L01 [12329-109]

12329 3B An improved method for object detection in raining and foggy conditions for self-driving cars
[12329-164]

12329 3C Research on abnormal power loss identification method of distribution transformer based on BP
neural network [12329-20]

12329 3D Fault analysis of explosion-proof indicator lights based on Weibull distribution and fault tree
[12329-171]
MECHANICAL EQUIPMENT STRUCTURE AND INTELLIGENT DEVICE DESIGN

12329 3E Influence of constant through-hole structure on low-speed characteristics of vehicle shock
absorber [12329-184]

12329 3F Synthesis and optical properties of a chlorinated small-molecule acceptor for organic
photovoltaic cells [12329-77]

12329 3G Development of adjustable fast hole spacing positioning device for substation maintenance
[12329-137]

12329 3H Design of super-computer system for automatic production line [12329-130]

12329 3| Research on double-side output super-low speed high torque compound motor [12329-73]

12329 3J Design of a high performance radar countermeasure reconnaissance receiver [12329-67]

12329 3K Design of speed measuring device for escalator handrail [12329-169]

Proc. of SPIE Vol. 12329 1232901-9



12329 3L

12329 3M

12329 3N

12329 30

12329 3P

12329 3Q

12329 3R

12329 3§

12329 37

12329 3U

12329 3V

12329 3W

12329 3X

12329 3Y

12329 32

12329 40

12329 41

12329 42

12329 43

Design of automatic scanning device for phased array ultrasonic testing of butt welds of gas
insulated switchgear shell [12329-151]

Design of the passenger flow collection device of the intelligent scheduling system of public
traffic vehicles [12329-33]

Design of signal distortion measurement device based on MSP430F149 [12329-71]

Multi-scale structure aware network for salient object detection [12329-95]

Design and test of a cylinder motion actuator [12329-89]

The study on the detent torque and holding torque of micro-claw pole stepper motor
[12329-104]

Performance evaluation of FOGs based on improved Bayes method [12329-80]

A giant magnetoimpedance angle sensor for measuring angle of stepped motor shaft
[12329-127]

Research on stability and economic benefits of tubular turbine runner in a power plant before
and after reconstruction [12329-23]

Insulation structure optimization of 1100kV UHV oil-gas bushing under all working conditions
[12329-181]

Research on full condition and long-term performance assessment of UHVAC bushing
[12329-37]

Effect of installation positions on the mixing performance of submersible mixers in wastewater
treatment [12329-157]

Study on vibration characteristics of marine diesel engine fueled by biodiesel [12329-146]

Research on design of intersection signal light based on artificial intelligence algorithm
[12329-176]

Research on intelligent charging and maintenance system of lead-acid battery for vehicle
[12329-54]

Structural improvement and thermal stress analysis of high-pressure turbine vane [12329-136]

Design and research of rubber wheel tractor for mine rail-car [12329-47]

Study on the influence of SG structure on the natural circulation characteristics of PWR units
[12329-115]

Experimental study on noise characteristics of tower surface under blade tower interaction
[12329-6]

Proc. of SPIE Vol. 12329 1232901-10



12329 44

12329 45

12329 46

12329 47

12329 48

12329 49

12329 4A

12329 4B

12329 4C

12329 4D

12329 4E

12329 4F

Research on heat transfer characteristics of concave-convex plate evaporative condenser for
exhausted steam of air-cooled unit [12329-2]

Energy consumption analysis of weather radar system in China [12329-4]

Optimization and application analysis of lattice towers on small and medium wind turbines
[12329-34]

Research on the design of outdoor space smart trash bin based on the concept of carbon
neutrality [12329-129]

Analysis and optimization of tracked vehicle ride comfort based on particle swarm
optimization [12329-82]

Research on force analysis for locating detent under overload in JYH connector for
extravehicular operation by astronaut [12329-98]

Analysis and optimization design of K & C characteristics based on ADAMS [12329-142]

Sensor arrangement of ship structure monitoring based on finite element analysis [12329-144]

Design of firmware upgrade system of intelligent vehicle terminal based on CCP protocol
[12329-97]

Intelligent PCB welding robot based on delta parallel manipulator [12329-149]

Design of supercharger visual platform based on Django framework [12329-56]

Simulation analysis of six-wheel vehicle under differential steering [12329-12]

Xi

Proc. of SPIE Vol. 12329 1232901-11



Proc. of SPIE Vol. 12329 1232901-12



Conference Committee

Conference Chair
Guanglei Wu, Dalian University of Technology (China)

Conference Editor
Shuangming Yang, Tianjin University (China)

Publication Chairs
Kannimuthu Subramanian, Karpagam College of Engineering (India)
Technical Program Committee Chairs

Quanxin Zhu, Hunan Normal University (China)
Arun Balodi, Visvesvaraya Technical University (India)

Technical Program Committee

Jiang Zhu, Tokyo Institute of Technology (Japan)

Nirmalya Thakur, University of Cincinnati (United States)

Sahil Verma, Lovely Professional University (India)

Rajeev Tiwari, University of Petroleum and Energy Studies (India)
Saman Abdanan Mehdizadeh, University of Khuzestan (Iran)

Md Mozasser Rahman, Universiti Tun Hussein Onn Malaysia (Malaysia)
Saleh Mobayen, University of Tabriz (Iran)

Sharifah Sakinah Syed Ahmad, Universiti Teknikal Malaysia (Malaysial)
Tian Soon Lee, Multimedia University (Malaysia)

Dimitrios Kollias, University of Greenwich (United Kingdom)

Srimanti Roychoudhury, Adamas University (India)

Muhammad Aslam, Wuhan University (China)

Marina Yusoff, Universiti Teknologi Mara (Malaysia)

Aslina Baharum, Universiti Malaysia Sabah (Malaysia)

Ariffin Nor Hapiza, Universiti Teknologi Mara (Malaysia)

xiii

Proc. of SPIE Vol. 12329 1232901-13



Proc. of SPIE Vol. 12329 1232901-14



