PROCEEDINGS OF SPIE

Tenth International Conference on
Electromechanical Control
Technology and Transportation
(ICECTT 2025)

Hui Hwang Goh
Jinsong Wu
Editors

6-8 June 2025
Guilin, China

Organized by
Guilin University of Electronic Technology (China)

Sponsored by
Nanning University (China)
AEIC—Academic Exchange Information Centre (China)

Published by
SPIE

Volume 13781
Part One of Two Parts

Proceedings of SPIE 0277-786X, V. 13781

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 Tenth International Conference on Electromechanical Control
Technology and Transportation (ICECTT 2025), edited by Hui Hwang Goh, Jinsong Wu, Proc. of SPIE
13781, Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL).

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

ISBN: 9781510694385
ISBN: 9781510694392 (electronic)

Published by

SPIE

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

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2025 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

xii Conference Committee
Part One

OPTICAL AND VISION TECHNOLOGIES

13781 02 Three-dimensional space calculation method for tunnel lighting quality [13781-59]

13781 03  Study on the identification of aerodynamic and other noise spectrum characteristics of
electric kettles [13781-208]

13781 04 Preliminary orbit assessment prior to SVOM's handover to scientific users [13781-82]

13781 05 A method of fransportation situation deduction for urban rail transit under train delay
scenarios [13781-212]

13781 06 Analysis of the impact of alignment errors on press-fitting displacement curves [13781-7]

13781 07 Simulation analysis of tire viscous hydroplaning on wet pavement [13781-193]

13781 08 SSP-YOLO: a small object segmentation algorithm for road scenes in autonomous driving
[13781-138]

13781 09 Rotor profile optimization for aerodynamic noise suppression in dry twin-screw air
compressors [13781-36]

13781 OA  Analysis of influencing factors on injury characteristics in highway traffic accidents
[13781-232]

13781 0B Application of grouting lifting plate technology in the emergency repair of airport runway
subsidence: a case study on the mitigation of subsidence issues on airport runways
[13781-91]

13781 0C Evaluation of the comprehensive effectiveness of specific new combination of sight-
guiding facilities at tunnel exit sections [13781-104]

13781 0D Study on the installation technique of highway guardrails for photovoltaic facilities in
roadside slopes areas [13781-67]

13781 OE Effects of edge-rate markings on driving behavior in the middle section of a freeway tunnel
[13781-201]

13781 OF Modeling and verification of ZC switching scenario in overlapping area [13781-99]



13781 0G

13781 OH

13781 0l

13781 0J

13781 OK

13781 0L

13781 OM

13781 ON

13781 00

13781 0P

13781 0Q

13781 OR

13781 0S

13781 0T

13781 0U

13781 OW

13781 0X

13781 0Y

Research on harmonic current optimization control based on the dead zone control in dual
motor hybrid system [13781-101]

Evaluation of the effect of edge rate marking within tunnel clusters based on the VIKOR
method [13781-23]

Dynamical analysis of wideband coaxial switch reed structure [13781-102]
Elastic aperiodic traffic adaptive signal control method based on rolling horizon [13781-14]

Edge-accelerated model predictive control with heterogeneous sensor fusion for energy-
efficient robotic manipulation [13781-245]

Study on preliminary rapid prediction method for adaptability of pantograph parameters
under overhead conductor rail conditions [13781-86]

Modelling and validation of RBC handover for high-speed train control system based on
CPN [13781-95]

Research on the coupling control and optimization of heat-oxygen environment for high-
speed train under extreme tunnel conditions [13781-241]

Application of unsupervised optical flow method based on CamLiRAFT for vehicle relative
pose estimation [13781-74]

Integrated evaluation of driver takeover strategies in SAE level 3 automation [13781-3]

Research on abnormal vehicle behavior monitoring system in road and bridge scenarios
based on deep learning target detection model [13781-56]

The application of machine learning in the identification of casualties in road traffic
accidents [13781-167]

Resilience analysis of port operation system based on transshipment mechanisms
[13781-72]

IGWO-optimized CNN-BiLSTM model for short-term traffic prediction incorporating
environmental factors [13781-5]

Analysis of the impact of non-cooperative lane-changing behavior of vehicles on
autonomous driving decision-making in basic sections of freeway [13781-105]

Design and optimization of operating system architecture for intelligent and connected
vehicles [13781-24]

LSTM-attention-based thermal management for electric vehicles [13781-153]

Trajectory prediction based on Monte Carlo BiGRU-attention model [13781-164]



13781 0Z Lane-changing decision-making model for autonomous vehicles in dense traffic scenarios:
integrating game-theoretic framework with social force modeling [13781-126]

13781 10 Reduced-order modeling approaches for the fluid dynamics model of aerostatic bearings
[13781-125]

13781 11 Dyadic-enhancement network for navigable region and obstacle segmentation of
unmanned surface vehicles [13781-234]

13781 12  Trajectory and driving intention prediction method based on joint data-knowledge-driven
[13781-60]

13781 13  Scramble crossing applicability study considering e-bike crossing [13781-132]

13781 14  Abnormal elastic vibration analysis of car body for power-concentrated electric multiple
units [13781-159]
TRANSPORTATION ELECTROMECHANICAL CONTROL AND OPTIMIZATION

13781 15 Calculation and simulation design of a forced air cooling heat dissipation method for the
testing device [13781-199]

13781 16 Reinforcement learning control of interior pressure variations in high-speed trains traversing
tunnels [13781-194]

13781 17 Experimental investigation of tunnel pressure wave simulation system for high-speed trains
[13781-196]

13781 18  Structural design and numerical simulation of a novel low wind resistance antenna array
for massive MIMO systems [13781-21]

13781 19  Research on mileage error correction methods for track irregularities [13781-62]

13781 1A Research and improvement on enhancing the navigation efficiency of navigation aids in
frozen ports [13781-84]

13781 1B A subsection measurement method of closed NURBS curve of blade section [13781-209]

13781 1C  Design and application of a UAV system for dropping tobacco stiff Aphidius gifuensis
Ashmead [13781-190]

13781 1D A novel PSFB converter for diode voltage oscillation suppression and efficiency
enhancement [13781-166]

13781 1E  Simulation analysis on the mechanical environmental adaptability of secondary power

supply products [13781-179]



13781 1F

13781 1G

13781 1H
13781 11
13781 1J
13781 1K
13781 1L
13781 1M
13781 1IN
13781 10
13781 1P
13781 1Q
13781 1R
13781 1S
13781 17
13781 1U
13781 1V
13781 1W

Vi

Analysis of the dynamic characteristics of a spur gear transmission system with
consideration of hydrodynamic lubrication [13781-85]

Application of polymer film and aerogel composites in thermal protection of power
batteries [13781-69]

Research on comprehensive performance optimization of switched reluctance generator
[13781-222]

Active disturbance rejection control for automatic driving of high-speed train [13781-61]

Research on the optimization of patrolling route of law enforcement boat based on ant
colony algorithm [13781-15]

Position tracking control of permanent magnet synchronous motor based on improved
active disturbance rejection [13781-34]

Study on the transfer scheme of urban rail tfransit considering the utilization of line
transmission capacity [13781-54]

Motion control of automatic parking system based on vehicle kinematics model and
model predictive control (MPC) [13781-228]

Considering the maintenance strategy for train control system on-board equipment under
random shocks and imperfect maintenance [13781-48]

Design of tile type launch component scheme [13781-152]

Design of a self-charging intelligent connected vehicle conirol system based on DSP
[13781-158]

Design of T-type dynamic impedance matching network for piezoelectric transducer
[13781-27]

Research on motor mode control based on the motor frequency control in dual motor
hybrid system [13781-2]

Optimization design and application study of electric vehicle gear fransmission system
based on microshaping technology and firefly algorithm [13781-169]

Electric heating furnace temperature control via dung beetle optimization-enhanced fuzzy
PID [13781-57]

Research on vector control of permanent magnet synchronous motor based on MTPA and
flux-weakening control [13781-4]

Design method for wind-disturbance rejection controller of UAVs based on geometric
control theory [13781-137]

Genetic algorithm-based model predictive control for train operation optimization
[13781-29]



13781 1X

A low-noise, high-precision operational ampilifier [13781-90]

13781 1Y  Radil corrugation damage detection based on vibration frequency domain signals
[13781-244]

13781 1Z Research on interaction technology of vehicle virtual maintenance system [13781-191]

13781 20 The finite element analysis and optimization of the turntable in the connector intelligent
assembly system [13781-204]

13781 21  Dynamic analysis and optimization of the folding ferry plate mechanism for carrier carts
[13781-79]

13781 22 Design of an electrobrush plating machine tool for remanufacturing hydraulic cylinders in
construction machinery [13781-136]

13781 23 Integrated automatic refueling device and method for nuclear power plants [13781-146]

13781 24 Design of engraving and milling machine control system based on path planning
[13781-122]

13781 25 Adaptive microscopic positioning control using a magnetostrictive microgripper based on
multimodal visual-force fusion [13781-139]

13781 26  Kinematic modeling and simulation of a dual-arm robot for intelligent cockpit testing
[13781-51]

13781 27 Animproved A* algorithm strategy and its application in UAV threat avoidance problem
[13781-235]

Part Two

TRAFFIC FLOW MODELING AND SMART MANAGEMENT

13781 28 Research on the benefit distribution of road freight industry transportation unit pooling and
sharing system [13781-115]

13781 29 Research on delayed traffic flow prediction based on continuous bidirectional
spatiotemporal graph neural differential equations [13781-58]

13781 2A  Traffic network design model with highway maintenance factors under uncertainty
[13781-93]

13781 2B  Optimisation of shared bicycle parking site location based on improved particle swarm

algorithm [13781-236]

vii



13781 2C

13781 2D

13781 2E

13781 2F

13781 2G

13781 2H

13781 2I

13781 2]

13781 2K

13781 2L

13781 2M

13781 2N

13781 20

13781 2P

13781 2Q

13781 2R

13781 28

13781 2T

viii

Study on traffic warning and dynamic speed limit methods for highways under the foggy
conditions [13781-18]

Research on the prediction of the number of charging piles in residential areas based on
deep learning combination model [13781-133]

Lattice modeling and simulation of traffic flow in speed-limited and free-flowing regions
considering speed limit coefficients [13781-180]

A traffic simulation method based on a multi-task travel time estimation model [13781-71]

Analysis of passenger flow characteristics of Lanzhou Metro Line 1 [13781-20]

Water level prediction model for river channels based on CNN-BIiLSTM-ABKDE [13781-162]

Fuzzy multi-attribute group decision method for equipment maintenance in urban rail
transit [13781-75]

Design of an intelligent dimming control system for highway tunnel lighting [13781-181]

Optimization of RGV dwell point in planar mobile stereo garage [13781-41]

Optimized CNN-LSTM model for urban traffic flow prediction using dung beetle algorithm
[13781-202]

Research on the road transportation network structure of urban agglomerations based on
supply-demand matching [13781-111]

Research and application of large models in the field of traffic management: a
technological and status view [13781-65]

Predicting operating carbon emissions in Jiaxing's iram system based on scenario analysis
[13781-198]

Traffic state identification method based on GA-EWFCM [13781-197]

Visual characteristics of drivers with different myopia degree on expressway [13781-186]

Comparative analysis of the effects of sight-inducing facilities on drivers' visual behavior at
the entrance road of tunnel clusters [13781-184]

Interactive scheduling strategy of charging pile considering uncertainty and flexibility
clustering [13781-220]

Analysis of electric vehicles regulation potential under incentive-based demand response
[13781-223]



13781 2U

13781 2V

13781 2W

13781 2X

13781 2Y

13781 21

13781 30

13781 31

13781 32

13781 33

13781 34

13781 35

13781 36

13781 37

13781 38

13781 39

13781 3A

Carbon reduction and energy flexibility assessment of low-carbon parks: a review
[13781-55]

An optimization scheme for signalized intersection traffic passage based on cyber-physical
system by combining reinforcement learning and MPC [13781-11§]

Research on the optimization of public transportation networks: the big data and NetworkX
framework [13781-233]

Boarding station inference from bus card data using reinforcement learning-based
clustering and commuter spatiotemporal stability [13781-64]

OD prediction for Baltimore City's fransportation network based on the gravity model
[13781-178]

Urban congestion and carbon emission management: a road reservation cum incentive
scheme [13781-94]

A dynamic multifactor risk assessment model for arctic navigation safety [13781-219]

Ship traffic flow prediction model integrating linear attention mechanism and
spatiotemporal graph convolutional network [13781-210]

Effects of speed limits value and traffic volume on carbon emission characteristics in
highway expansion [13781-213]

Modeling driver risk perception and response mechanism based on psychological field
theory [13781-188]

Optimization of energy scheduling for tunnel lighting consumption [13781-120]

Research on traffic simulation and cooperative control of narrow road and dense network
based on cloud-edge collaboration [13781-183]

Performance evaluation strategy of autonomous driving algorithms based on driving
simulator [13781-187]

Risk assessment of short-distance maritime transport by UAV [13781-121]

Study on axle box load spectrum construction method based on damage consistency
[13781-218]

Feedback control scheme for traffic jam based on a modified coupled map car-following
model considering communication delay under V2X environment [13781-63]

Research and analysis of the dynamic weighing system for aggregates in cement
stabilized soil mixing plant based on machine learning [13781-243]



INTELLIGENT INFRASTRUCTURE INSPECTION

13781 3B

13781 3C

13781 3D

13781 3E

13781 3F

13781 3G

13781 3H

13781 3l

13781 3J

13781 3K

13781 3L

13781 3M

13781 3N

13781 30

13781 3P

13781 3Q

13781 3R

Research progress overview of intelligent identification technology and defect detection
technology for power cables [13781-88]

Ultrasonic phased array testing technology for large curved honeycomb sandwich
structures with thick envelope for spacecraft [13781-238]

Research on the development and application of railway flaw detection technology
[13781-173]

Dynamic and static error identification method for 5-axis CNC machine tools based on
feature extraction [13781-53]

Research on target detection algorithm for unmanned vehicle [13781-182]

Research and application of tunnel cable lifting device based on intelligent control and
new energy drive [13781-19]

Research on autonomous vehicle path planning based on an improved A* algorithm
[13781-66]

Research and application of intelligent monitoring and early warning technology for high
altitude highway guardrails [13781-26]

Tower tilt monitoring terminal based on multimode communication fusion [13781-22]

Fault diagnosis of switch machine based on EMD and Transformer-LSTM [13781-47]

Research on the decision-making of emergency lane activation on expressways based on
random forest model [13781-215]

Research on improved bidirectional Dijkstra shortest path based on heap structures
[13781-157]

Research and engineering practice of intelligent upgrading and transformation scheme of
substation [13781-97]

High-risk test road selection method in open road test scenarios for autonomous vehicles
[13781-10]

Integration of loT-based electromechanical control charts for real-time quality monitoring
in asphalt pavement construction [13781-77]

Application of multimodal large model in railway foreign object detection scene
[13781-81]

Research on the application of cellular V2X and 6G technology in in-vehicle networks
[13781-185]



13781 3S

13781 3T

13781 3U

13781 3V

13781 3W

13781 3X

13781 3Y

13781 3%

13781 40

13781 41

13781 42

13781 43

13781 44

13781 45

13781 46

13781 47

13781 48

A review of fault diagnosis technology for temperature measuring instruments based on
simulation [13781-28]

Research on detection of illegal personnel intrusion into railway yard based on YOLOv8
[13781-141]

Traffic accident disability level assessment method based on hybrid prompt learning
[13781-25]

Research on magnetic leakage signal detection method for defects in steel wire rope of
ship lock bridge crane [13781-49]

Research on detection technology of monorail beam section using laser scanner
[13781-118]

Design of a tool-less quick-installation device for real-time monitoring and control of drilling
wells [13781-168]

Research on defect detection method of rail fasteners based on deep learning [13781-109]

Research on fault detection of railway track fasteners with improved YOLOv8n algorithm
[13781-33]

Research on foreign object intrusion detection on railway tracks with complicated weather
[13781-130]

A LiDAR/IMU integrated localization method using dual iterative extended Kalman filter
[13781-189]

Real-time foreign object detection method integrating dynamic track modeling and
lightweight YOLOv8s [13781-155]

Design and performance verification of an emergency communication system for deep-
buried long-distance urban rail transit tunnels under extreme disasters [13781-226]

Knowledge representation of train air conditioning faults based on k-order neighborhood
perception and graph attention [13781-30]

Research on optimization of license plate location algorithm based on transformer
[13781-237]

Rail corrugation maintenance limit based on axle-box vibration spectrum [13781-239]

Wheel polygon detection method based on fiber grating research [13781-127]

Analysis of railway operational safety risk events based on an enhanced TPLinker joint
extraction model [13781-46]

Xi



13781 49 Intelligent cockpit touch testing system based on multimodal large models: design and
validation [13781-12]

13781 4A  Applications of deep learning in fault early warning of industrial automation production line
[13781-160]

13781 4B Condition-dependent RoBERTa-TextCNN multilabel classification method for track circuit
fault diagnosis [13781-170]

13781 4C Improved multiscale fusion traffic sign detection algorithm based on YOLO11n [13781-165]

Xii



