
PROCEEDINGS OF SPIE 
 

 

Volume 13705 

Proceedings of SPIE 0277-786X, V. 13705 

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

 

International Conference  
on Signal Processing, 
Communication, and Control 
Systems (SPCCS 2025) 
 
 
 
Paolo Mercorelli 
Yi-Zeng Hsieh 
Editors   

 
 
28–30 March 2025 
Hangzhou, China 
 
 
Organized by 
Communication University of Zhejiang (China) 
 
Sponsored by 
AEIC—Academic Exchange Information Centre (China) 
 
Published by  
SPIE 
                                       
 



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 International Conference on Signal Processing, Communication,  
and Control Systems (SPCCS 2025), edited by Paolo Mercorelli, Yi-Zeng Hsieh, Proc. of SPIE 13705, 
Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510693623 
ISBN: 9781510693630 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, 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 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, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript. 

 



Contents 

 ix Conference Committee 
  
   

ADVANCED SIGNAL PROCESSING AND DATA ANALYSIS FOR COMMUNICATION SYSTEMS 

  
13705 02 A study of data processing and analysis in airspeed calibration using the tower flypast 

method [13705-48] 
  

13705 03 Research on excess noise ratio calibration algorithm based on high-speed analog-to-
digital converter acquisition system [13705-127] 

  
13705 04 Analysis and application of the recursive comparative compensation method [13705-23] 

  
13705 05 Simulation analysis of coverage performance of LEO satellite communication system  

based on STK [13705-7] 
  

13705 06 Bit error rate’s simulation of BFSK signal transmission in different channels based on mworks 
[13705-6] 

  
13705 07 Research on on-site automatic calibration technology for strain data acquisition system 

based on resistance increment ratio network [13705-40] 
  

13705 08 A reconfigurable CT ∑ Δ modulator with two modes for wireless applications [13705-133] 

  
13705 09 LLRF system design for HUST ultrafast electron diffraction [13705-83] 

  
13705 0A Time management technology of communication satellites [13705-56] 

  
13705 0B Design methodology of space-based AIS receiver for multimessage reception [13705-47] 

  
13705 0C Communication and remote monitoring of substation access and locks control based on 

trusted WLAN technology [13705-122] 
  

13705 0D Research and design of spaceborne 100G high-capacity switching hardware platform 
[13705-94] 

  
13705 0E Fault feature extraction of rolling bearing based on VMD-SVD and time-frequency analysis 

[13705-25] 
  

13705 0F Extended hole-free coprime array with increased DOF for DOA estimation [13705-10] 

  
13705 0G A 14-bit SAR ADC with a low-power comparator [13705-131] 

  

iii



13705 0H Research on proficiency testing methods for radiated spurious emissions of wireless 
communication devices [13705-34] 

  
13705 0I Implementation of improved congestion control algorithm based on FPGA [13705-85] 

  
13705 0J Design and implementation of software-based radar signal processing components using 

RadarLab [13705-61] 
  

13705 0K Efficient graph stream summarization method for heavy hitter flows and heavy changer 
flows [13705-128] 

  
13705 0L Key point detection of mice pose based on feature fusion [13705-46] 

  
13705 0M Improved binocular stereo matching algorithm based on AD-Census [13705-45] 

  
13705 0N Electromagnetic situation presenting method in the complex electromagnetic environment 

based on parabolic equation [13705-65] 
  

13705 0O Research on DAS probing performance evaluation technology and its application  
[13705-108] 

  
13705 0P Research on the evaluation method of AIS base station reception performance [13705-109] 

  
  

INTELLIGENT SENSING AND LOCALIZATION TECHNOLOGIES FOR COMPLEX ENVIRONMENTS 

  
13705 0Q Multichannel aircraft cable testing system based on WiFi+ZigBee communication  

[13705-99] 
  

13705 0R Awareness and early warning technology of underwater positioning sensor for channel 
regulating structure and underwater geological hazard body based on underwater 
acoustic communication [13705-124] 

  
13705 0S Mine wireless signal detection based on self-normalization neural network [13705-17] 

  
13705 0T GNSS indoor positioning with multiantenna frequency-division repeater [13705-91] 

  
13705 0U Mine wireless channel estimation algorithm based on recursive residual network  

[13705-104] 
  

13705 0V Research on navigation and localization of ground penetrating radar robot based on 
multisensor fusion [13705-21] 

  
13705 0W The four-point localization algorithm based on extended Kalman filter [13705-125] 

  
13705 0X Improved indoor localization algorithm based on CDCOOT-RBFNN and OPTICS-KF [13705-5] 

  

iv



13705 0Y Enhanced complex environment perception via acousto-optic fusion and adaptive 
Kalman filtering for autonomous systems [13705-107] 

  
13705 0Z Research on the preprocessing of vibration signals of rotating blades and the identification 

of asynchronous vibration oriented to blade tip timing vibration measurement [13705-41] 
  

13705 10 Rapid measurement of video-amplified microvibration signals based on stagewise weak 
orthogonal sparse representation [13705-32] 

  
13705 11 An eye movement recognition algorithm for ocular occlusion scenarios [13705-80] 

  
13705 12 Single-class radar feature extraction and sorting algorithm based on attention U-Net 

[13705-98] 
  

13705 13 Mobile phone positioning technology based on multisource information fusion in urban 
environments [13705-101] 

  
13705 14 Dynamic task offloading method for low-energy UAV in SAGIN [13705-118] 

  
13705 15 Simulation study on collaborative lane changing of intelligent connected vehicles at 

intersections [13705-27] 
  

13705 16 Research on structure design and dynamic characteristics of contact wheel out-of-
roundness testing system [13705-134] 

  
13705 17 Self-adaptive phase rotation compensation for 16-APSK signals [13705-130] 

  
13705 18 Joint direction-of-arrival and frequency estimation based on multiple-delay method and 

two-dimensional composite uniform array [13705-12] 
  

13705 19 Research and application of substation digital twin technology based on panoramic state 
monitoring [13705-72] 

  
13705 1A A trace-before-detect algorithm based on expectation-maximization [13705-16] 

  
13705 1B Design of a stair-climbing robot based on STM32 [13705-117] 

  
13705 1C LSMR equalization algorithm based on dynamic confidence interval detection in 

FBMC/OQAM systems [13705-73] 
  

13705 1D An unmanned vehicle localization method based on YOLOv5s [13705-22] 

  
  

MACHINE LEARNING AND DATA ANALYTICS FOR COMMUNICATION, CONTROL,  
AND OPTIMIZATION 

  
13705 1E The interacting multiple model particle filter algorithm based on time-varying transition 

probability matrix [13705-86] 
  

v



13705 1F Network optimization algorithm based on adversarial variational graph autoencoder 
[13705-105] 

  
13705 1G The XGBoost-based improved implicit authentication algorithm using sensors [13705-19] 

  
13705 1H Study of transition methods for timing schemes considering real-time flow rates [13705-55] 

  
13705 1I Enhancing the transmission capacity of long-distance power transmission channels using 

neural networks [13705-44] 
  

13705 1J Research on state feedback guidance method based on H-V standard trajectory  
[13705-119] 

  
13705 1K An AI adaptive coding transmission method for large-scale passive random access  

[13705-110] 
  

13705 1L Decentralized modular network during the climax of narrative stages based on EEG signal 
processing [13705-35] 

  
13705 1M Evaluation of VLF electromagnetic background noise based on ground-based observations 

in middle and low latitudes of China [13705-8] 
  

13705 1N Research on control strategy and economy of intelligent start stop system for automobile 
[13705-116] 

  
13705 1O Block diagonal subspace clustering based on local linear expression [13705-60] 

  
13705 1P Application of artificial intelligence technology in batch development of satellites  

[13705-57] 
  

13705 1Q Research on a fishbone warehouse path optimization algorithm based on access 
collaboration [13705-14] 

  
13705 1R Fisheye image unfolding based on spherical perspective projection model [13705-115] 

  
13705 1S A power control method for UAV data links based on propagation loss model [13705-64] 

  
13705 1T Optimization and performance evaluation of indoor positioning algorithms in intelligent 

power systems [13705-84] 
  

13705 1U Research on pear picking path planning based on deep reinforcement learning [13705-96] 

  
13705 1V Design of remote calibration system for high-temperature and constant temperature 

equipment [13705-136] 
  

13705 1W Dynamic modeling and evaluation method for efficient information transmission in 
multilayer spatial information network [13705-78] 

  

vi



13705 1X Comparative analysis of Kalman filtering methods in tightly-coupled GNSS-INS integration 
for UAV navigation systems [13705-102] 

  
13705 1Y ACLSTM integrated navigation method based on multimodal fusion under GPS interruption 

[13705-36] 
  

13705 1Z Two dimensional monopulse angle estimator by joint iteration [13705-103] 

  
13705 20 Research on assembly line balancing for large cruise ship cabin modules [13705-63] 

  
13705 21 Research on the improved YOLOv5 object detection algorithm for autonomous driving 

scenarios [13705-137] 
  
  

NETWORK OPTIMIZATION AND SECURITY MECHANISMS FOR INTELLIGENT SYSTEMS 

  
13705 22 Research on the design of RobotStudio virtual assembly workstation and its communication 

with PLC based on OPC UA [13705-2] 
  

13705 23 Relay selection with physical layer security for over-the-air computation [13705-129] 

  
13705 24 Towards a unified framework of transient quantum dynamics: integrating graviton models 

with cosmic phase transitions and observational verifications [13705-15] 
  

13705 25 Electrical modeling and characterization of shield double differential through silicon vias 
(SDDTSVs) [13705-123] 

  
13705 26 Multistrategy optimization of SDN network scheduling based on consistency algorithm 

[13705-81] 
  

13705 27 A lightweight and continuous authentication protocol for VANETs based on PUF and CSI 
[13705-4] 

  
13705 28 EEG microstate analysis of PD+ and PD-: a multiband fusion approach [13705-114] 

  
13705 29 Simulation analysis of trajectory planning strategy for collaborative lane changing of 

intelligent connected vehicles [13705-31] 
  

13705 2A An improved Banker’s algorithm based on sorted resource arrays [13705-54] 

  
13705 2B Research on the identification of external breakage types of long-distance optical fibre 

cable based on multilevel processing [13705-3] 
  

13705 2C Reliable operation risk identification algorithm of power communication network based on 
knowledge graph [13705-77] 

  
13705 2D Hyperspectral image segmentation of cholangiocarcinoma based on cross-layer non-

local attention and multiscale feature extraction [13705-20] 
  

vii



13705 2E An unsupervised method for clustering of unknown emitter signals [13705-97] 

  
13705 2F Simulink model for 16-bit 1 kHz sigma-delta ADC [13705-24] 

  
13705 2G Research on dynamic resource allocation optimization in 6G networks based on deep 

reinforcement learning [13705-42] 
  

13705 2H MIMO magnetic induction communication with optimized power allocation algorithm 
[13705-43] 

  
13705 2I Physical layer features based mobile encrypted traffic classification [13705-88] 

  
13705 2J Research on the state assessment system based on digital twin technology [13705-75] 

  
13705 2K Deadlock-free multievader pursuit using obstacle-aware buffered Voronoi cells [13705-49] 

  
13705 2L Discussion on the design of drone defense systems for nuclear power plants [13705-52] 

  
13705 2M Research and application of communication engineering industry analysis and decision 

platform based on the integration of AI and big data [13705-58] 
  

13705 2N Research and application of IoT-AI dual drive dam material transport vehicle automatic 
water control platform [13705-74] 

  
13705 2O Research and application of paper mill production and operation platform based on AI 

and IoT technology [13705-76] 
  

13705 2P Research on rolling bearing fault diagnosis method based on improved SSA-VMD  
[13705-39] 

  
  

 

viii


