PROCEEDINGS OF SPIE

Fourth International Conference on
Advances in Modern Physics
Sciences and Engineering
Technology (PSET 2025)

Roberto Zivieri
Beddiaf Zaidi
Editors

15-17 August 2025
Wuhan, China

Organized by
Wuhan Textile University (China)

Sponsored by
Nankai University (China)
Rongzhi Sciences and Technology Center (China)

Published by
SPIE

Volume 13989

Proceedings of SPIE 0277-786X, V. 13989

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 technical conference cited on the cover and fitle 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 Fourth International Conference on Advances in Modern Physics
Sciences and Engineering Technology (PSET 2025), edited by Roberto Zivieri, Beddiaf Zaidi, Proc. of
SPIE 13989, Seven-digit Arficle CID Number (DD/MM/YYYY); (DOI URL).

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

ISBN: 9781510699250
ISBN: 9781510699267 (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-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 arficles 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. Csriry

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

vii  Conference Committee

OPTICAL INSTRUMENTATION AND IMAGING

13989 02 Bidirectional modulation of conductance through radical injection [13989-64]

13989 03 Research on bullet rifing mark identification based on Siamese network [13989-40]

13989 04 Shared frequency-time index-based routing and spectrum allocation algorithm in elastic
optical networks [13989-62]

13989 05 Dual-wavelength full Stokes division-of-space polarimeter [13989-39]

13989 06 Deep learning approach for photovoltaic fault diagnosis using DINOv2 and infrared
imaging [13989-71]
COMPUTATIONAL MODELING AND ARTIFICIAL INTELLIGENCE

13989 07 A cable quality rating method based on entropy weight calculation [13989-8]

13989 08 Research on reliability evaluation method of real-time meteorological-electrical coupling
adaptive power system [13989-17]

13989 09  Study of dynamic prediction techniques for adjustable potential of virtual power plants
[13989-21]

13989 OA A variational Hamilton-Jacobi framework for asymptotic propagation dynamics in a field-
road system with unidirectional advection under Wentzell-type boundary condition in the
upper half-plane [13989-27]

13989 0B Optimization method for gas well boosting system based on fuzzy evaluation and MILP
[13989-69]

13989 OC Modeling of primary frequency regulation characteristics of thermal power units based on
Improved Dingo Optimization Algorithm for optimizing exireme learning machine
[13989-65]

13989 0D Outlet SO2 concentration prediction method based on variable selection and improved

grey wolf optimizer-optimized LSTM network [13989-67]



POWER ELECTRONICS AND INTELLIGENT EQUIPMENT

13989 OE Design and realization of a wireless induction heating soldering iron [13989-22]
13989 OF Development of ice-clearing robots for distribution line [1398%-19]
13989 0G  Mechanical system design of new large cross-section conductor load transfer tool
[13989-31]
13989 OH Research on ultra-high-voltage intelligent on-site gas handling equipment at high altitudes
[13989-25]
13989 OI  Structural design and motion analysis of the eight-legged bionic drilling rig [13989-7]
13989 0J Enhanced control strategies for robust and rapid response in buck circuits under grid
fluctuations and load switching [13989-23]
MATERIALS DIAGNOSTICS AND FAILURE ANALYSIS
13989 OK  Research and analysis of shaft fracture mechanism of large induced draft fan unit under
varying load of motor [13989-9]
13989 OL  Failure analysis of cracks generated in 380-cylinder block water jacket [13989-73]
13989 OM  Correlation analysis of natural gas pipeline corrosion and anticorrosion countermeasures
research under coexistence of H2S and CO2 [13989-53]
13989 ON  Failure analysis of stainless steel pipes due to pitting corrosion from chloride ions [13989-52]
13989 0O Orthogonal test analysis of injection molding process parameters for mouse lower shells
[13989-72]
13989 OP  Analysis of pigging products of shale gas pipelines and research on pigging schemes
[13989-57]
AERODYNAMICS AND FLUID DYNAMICS
13989 0Q Research on aerodynamic performance based on geometric dimensions of mining
counter-rotating axial flow fan [13989-20]
13989 OR  Mechanism of air cushion vehicle sideslip out-of-control and its solution [13989-34]
13989 0S  Research on the femur assembly clearance for overload protection cable of aPLl based on

3 and 4 quasi-static test [13989-18]



13989 OT

Study on the adaptability of supersonic atomization process in low-pressure gas gathering
pipelines [13989-29]

13989 OU  Detection of transverse asymmetric weak disturbance waves and disturbance source
localization method in high-speed wind tunnels [13989-41]

13989 OV Research on modeling of wind tunnel model support technology based on distributed
flexible support [13989-44]
ACOUSTICS, THERMAL AND ENERGY SYSTEMS

13989 OW Integrated solar-wind powered atmospheric water harvesting system for arid regions:
design and experimental validation [13989-14]

13989 0X  Analysis of the causes of liquid accumulation and freezing blockage in the spiral-wound
gas-to-gas heat exchanger of a certain gas field [13989-10]

13989 0Y Research on the operational optimization of refrigeration systems in natural gas processing
systems under large temperature differential environments [13989-33]

13989 0Z Research on design method of complex structure noise barrier based on BIM technology
[13989-63]

13989 10  Analysis of multipoint temperature rise characteristics and thermal management
optimization for electric vehicle charging stations [13989-51]

13989 11 Analysis of airborne sound transmission in high-speed railway waiting halls based on

measured data [13989-70]





