
PROCEEDINGS OF SPIE 
 
 
 
 
 

Volume 13250 
 
 

Proceedings of SPIE 0277-786X, V. 13250 

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

 

Fourth International Conference  
on Image Processing and 
Intelligent Control (IPIC 2024) 
 
 
 
Kelin Du 
Azlan bin Mohd Zain 
Editors   

 
 
10–12 May 2024 
Kuala Lumpur, Malaysia 
 
 
Organized by 
Universiti Teknologi Malaysia (Malaysia) 
 
Sponsored by 
AEIC—Academic Exchange Information Centre (China) 
 
Published by  
SPIE  
 

Fourth International Conference on Image Processing and Intelligent Control (IPIC 2024), 
edited by Kelin Du, Azlan bin Mohd Zain, Proc. of SPIE Vol. 13250, 1325001 

© 2024 SPIE · 0277-786X · doi: 10.1117/12.3048915

Proc. of SPIE Vol. 13250  1325001-1



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 Fourth International Conference on Image Processing and Intelligent 
Control (IPIC 2024), edited by Kelin Du, Azlan bin Mohd Zain, Proc. of SPIE 13250, Seven-digit Article 
CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510682313 
ISBN: 9781510682320 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2024 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. 

 

Proc. of SPIE Vol. 13250  1325001-2



Contents 

ix Conference Committee 
  
   

MACHINE VISION AND IMAGE PROCESSING TECHNOLOGY 
  
13250 02 RSFormer: medical image segmentation based on dual model channel merging  

[13250-78] 
  
13250 03 Technical application of virtual reality 3D image reconstruction technology in 

archaeology [13250-50] 
  
13250 04 A data allocation strategy for deduplication backup systems in disk arrays [13250-7] 

  
13250 05 Research on berthing information perception of unmanned ship based on UAV vision 

[13250-145] 
  
13250 06 No-reference image quality assessment using a deep residual network [13250-28] 

  
13250 07 Holographic visualization of neuronal volume images based on layered angular spectrum 

theory [13250-45] 
  
13250 08 Enhancing the capability of registration networks in multimodal remote sensing image 

registration using synthetic data [13250-81] 
  
13250 09 Coded aperture compressive snapshot imaging for moving objects location [13250-58] 

  
13250 0A Motion correction combining Unet++ and swin transformer for magnetic resonance image 

[13250-85] 
  
13250 0B Tensorial restoration neural network for digital textual image inpainting [13250-68] 

  
13250 0C An algorithm of ship image classification based on improved ResNet [13250-126] 

  
13250 0D Improved Deeplabv3+-based multi-class segmentation model of oral cancer using 

histopathology images [13250-22] 
  
13250 0E Feature denoising distillation for medical image segmentation [13250-42] 

  
13250 0F Increasing depth of field system based on image clarity [13250-72] 

  
13250 0G LSRNet: lightweight Siamese attention remote sensing building image change detection 

[13250-84] 
  
13250 0H Enhancing adversarial robustness in image classification models through frequency 

mutual information [13250-91] 
  
13250 0I Research on image description algorithms with integrated attention mechanism  

[13250-118] 
  

iii

Proc. of SPIE Vol. 13250  1325001-3



13250 0J Image encryption application based on three-dimensional discrete hyperchaotic system 
[13250-137] 

  
13250 0K Data augmentation for individual bamboo detection based on UAV images [13250-12] 

  
13250 0L Metadata-P2T-Net: a skin lesion classification network integrating dermoscopic metadata 

and image data [13250-136] 
  
13250 0M Study on denoising and enhancement of crane bolt images based on UAV acquisition 

[13250-44] 
  
13250 0N Remote sensing image change detection method based on hybrid trunk and high and 

low-frequency attention [13250-110] 
  
13250 0O Mediastinal image detection and segmentation based on MedSAM [13250-46] 

  
13250 0P Image restoration employing cross-ViT combined generative adversarial networks  

[13250-43] 
  
13250 0Q Improved ViT model for geomagnetic index prediction by feature quantification of 

coronal hole images [13250-88] 
  
13250 0R LSGDM: shadow generation for composite image with latent diffusion model [13250-69] 

  
  
 INTELLIGENT TARGET RECOGNITION AND INFORMATION EXTRACTION 
  
13250 0S LKF-YOLO: target detection model of lightweight road traffic based on YOLOv8 [13250-38] 

  
13250 0T Real-time object detection of traffic signs using SSDNet: a case study in Shanghai  

[13250-141] 
  
13250 0U End-to-end industrial small-scale defect recognition based on real-time detection 

transformer [13250-53] 
  
13250 0V Rainy weather weak target recognition over water: an enhanced de-raining approach for 

QSNet networks [13250-125] 
  
13250 0W Autonomous exploration driven by dual-target points through multi-agent deep 

reinforcement learning [13250-122] 
  
13250 0X Asphalt pavement raveling identification based on machine learning [13250-143] 

  
13250 0Y Remote tiny object detection based on improved YOLOv7 [13250-26] 

  
13250 0Z Target detection algorithm with wide field of view in foggy weather based on improved 

CSLBP operator [13250-75] 
  
13250 10 SMDC-YOLOv4: an improved lightweight target detection model for soybean seed 

detection and counting [13250-5] 
  
13250 11 Pedestrian and vehicle image recognition method based on deep learning [13250-20] 

  
13250 12 Research on x-ray film identification information recognition algorithm based on adaptive 

spatial feature fusion [13250-94] 
  

iv

Proc. of SPIE Vol. 13250  1325001-4



13250 13 Image recognition of personnel hazard sources in electric power aerial work scenarios 
considering masking effects [13250-112] 

  
13250 14 Research and implementation of Chinese resume named entity recognition method 

based on BLDC [13250-15] 
  
13250 15 Remote sensing image object detection based on improved YOLOv8 [13250-62] 

  
13250 16 A lightweight YOLOv8 for small target defect detection on printed circuit boards [13250-98] 

  
13250 17 Improved YOLOv7 transmission line warning ball and bolt visual recognition [13250-57] 

  
13250 18 Small target detection based on improved YOLOv8s aerial images [13250-132] 

  
13250 19 Small traffic sign recognition based on MND-YOLOv5 [13250-131] 

  
13250 1A UAV image object detection based on improved YOLOv8 [13250-95] 

  
13250 1B Research on UAV path planning and object detection based on deep learning [13250-135] 

  
13250 1C Damage identification of simply supported beam based on autocorrelation standard 

deviation vectors with BP neural network and fiber optic sensing [13250-13] 
  
13250 1D An apple recognition method based on color space [13250-17] 

  
13250 1E Research on vehicle target detection in blizzard scene based on improved YOLOv5s 

[13250-14] 
  
13250 1F Traffic sign recognition based on improved YOLOv8 algorithm in severe weather [13250-4] 

  
13250 1G Face recognition based on convolutional neural network fusion with inception module 

[13250-21] 
  
13250 1H Two-stage relationship modeling algorithm for student classroom behavior recognition 

[13250-48] 
  
13250 1I Object pose estimation for RGB-D based on asymmetric geometric feature extraction 

fusion [13250-146] 
  
13250 1J Research on intelligent recognition technology of visible light inspection images of power 

transmission drones based on faster RCNN [13250-8] 
  
13250 1K Automatic emotion recognition based on expression and two-stream deep learning 

model [13250-133] 
  
13250 1L A novel sonar image target detection model based on fast large kernel attention network 

[13250-130] 
  
  
 INTELLIGENT PHOTOVOLTAIC EQUIPMENT AND SYSTEM REGULATION 
  
13250 1M Research on the method of noise interference in brain information perception system 

[13250-111] 
  
  

v

Proc. of SPIE Vol. 13250  1325001-5



13250 1N Low noise super-resolution reconstruction algorithm based on network integration  
[13250-80] 

  
13250 1O PMSM flux-linkage identification for model predictive current control [13250-117] 

  
13250 1P Research on the measurement device for inner distance of standard wheelsets in rail 

transit [13250-108] 
  
13250 1Q A fast tree obstacle small target location algorithm for electric power operation scene 

based on self-supervised vision transformer [13250-113] 
  
13250 1R Research on machine vision-based beef grading method [13250-104] 

  
13250 1S DSnet: x-ray weld defect segmentation method based on deep separable convolution 

structure [13250-93] 
  
13250 1T Design of product visual defect detection system based on computer vision with AI  

[13250-144] 
  
13250 1U Research on trajectory tracking control algorithms for autonomous vehicles [13250-65] 

  
13250 1V Optimization of tilt-shift lens camera calibration parameters based on genetic algorithm 

and artificial neural network [13250-6] 
  
13250 1W Research on optical fiber distribution system based on machine vision [13250-100] 

  
13250 1X Pipeline crack defect inspection robot design [13250-32] 

  
13250 1Y Research on online tracking and monitoring system based on infrared temperature field 

for probing of moving liquid metal clad refractory materials [13250-18] 
  
13250 1Z Edge-based combined super-resolution point cloud video streaming [13250-119] 

  
13250 20 Research on the control of overloading of muck vehicles based on morphological feature 

extraction from the perspective of deep learning [13250-64] 
  
13250 21 Multi-organ segmentation using TransUNet with improved multi-dimensional multi-layer 

perceptron [13250-56] 
  
13250 22 Designed key components of an automated examination marking system [13250-115] 

  
13250 23 In-building 3D navigation scheme based on ultra wide-band localization [13250-77] 

  
13250 24 Fault diagnosis of bearings based on 1D-CNN and XGBoost algorithm integration  

[13250-116] 
  
13250 25 Research on lane-changing decision-making model for autonomous driving cars based 

on game theory [13250-96] 
  
13250 26 Adaptive fusion super-resolution based on parallel scoring [13250-82] 

  
13250 27 Thermal infrared radiation traffic detection based on improved YOLOv8 detector  

[13250-134] 
  

vi

Proc. of SPIE Vol. 13250  1325001-6



13250 28 Multiple UAVs reconnaissance task allocation based on improved wolf pack algorithm 
[13250-120] 

  
13250 29 Research and exploration on unmanned inspection system for underground cable and 

pipeline [13250-142] 
  
13250 2A Trajectory forecasting based on distilled transformer networks [13250-86] 

  
13250 2B Research on electronic speed control system of single-cylinder diesel engine for 

generator set based on CPO-PID algorithm [13250-90] 
  
13250 2C Surface segmentation method based on multi-feature fusion for regionally grown 

workpiece point clouds [13250-33] 
  
  
 DEEP LEARNING AND ANOMALY DETECTION TECHNOLOGY 
  
13250 2D Design of online detection algorithm for bolt fastening state in substation based on deep 

learning [13250-103] 
  
13250 2E Detecting container box numbers based on improved YOLOv5 network [13250-47] 

  
13250 2F GEI-YOLOv9-based leather defect detection algorithm research [13250-99] 

  
13250 2G An adaptive weighted least squares method for indoor scene reconstruction [13250-70] 

  
13250 2H Surface defect detection of burr cylinder liner based on 3D vision [13250-73] 

  
13250 2I A PVT-based wheat detection method [13250-79] 

  
13250 2J Cigarette strip defect detection based on Canny edge detection algorithm [13250-9] 

  
13250 2K Research on steel profiles surface defect detection algorithm based on machine vision 

[13250-83] 
  
13250 2L Dynamic YOLOv8n: a vehicle detection network model based on YOLOv8n [13250-3] 

  
13250 2M Table tennis ball detection based on YOLOv5 and frameSORT [13250-76] 

  
13250 2N P-YOWO: attention-based spatiotemporal action detection method [13250-34] 

  
13250 2O Research on twist detection of electroplated diamond wire saw based on machine vision 

[13250-102] 
  
13250 2P Pavement defect detection based on multiscale image fusion [13250-16] 

  
13250 2Q An improved YOLOv7-tiny algorithm for dense pedestrian detection [13250-66] 

  
13250 2R Integrated adaptive weighted vehicle-road cooperative foreign object detection model 

[13250-37] 
  
13250 2S Highway vehicle detection based on ridge-LASSO regression [13250-54] 

  

vii

Proc. of SPIE Vol. 13250  1325001-7



13250 2T Millimeter-level concrete crack detection network with layer aggregation capability 
[13250-36] 

  
13250 2U Obstacle detection based on improved YOLOV8 [13250-11] 

  
13250 2V Pedestrian behavior detection and traffic violation recognition based on YOLOv5  

[13250-97] 
  
13250 2W YOLOv8 garbage occlusion detection algorithm combining dynamic convolution and 

attention mechanism [13250-51] 
  
13250 2X Research on fire detection based on deformable multi-scale attention [13250-27] 

  
13250 2Y Research on track personnel intrusion detection algorithm based on YOLOv5 [13250-55] 

  
13250 2Z Federated contrastive self-supervised pre-training for photovoltaic panels defect 

detection [13250-101] 
  
13250 30 An improved neural network intrusion detection method built upon support vector 

machines [13250-89] 
  
13250 31 Research on human abnormal behavior detection method based on improved slowfast 

network [13250-124] 
  
13250 32 Express packaging defects detection model based on YOLOv8 [13250-39] 

  
13250 33 Enhancing YOLOv8 with deformable attention for efficient and accurate pig detection 

[13250-35] 
  
13250 34 Substation foreign object intrusion detection algorithm based on YOLOv5 [13250-63] 

  
13250 35 Research on insulator fault detection based on deep learning [13250-67] 

  
13250 36 Lane detection algorithm based on improved UFLD [13250-23] 

  
13250 37 Non-destructive infrared detection technology for wings based on frequent subgraph 

mining algorithm [13250-139] 
  
  
 

viii

Proc. of SPIE Vol. 13250  1325001-8



Conference Committee 
 
 
Conference Chairs 

Abdel-Hamid Soliman, Staffordshire University (United Kingdom) 
Amr Ahmed, Edge Hill University (United Kingdom) 

 
Technical Program Chair 

Iman Yi Liao, University of Nottingham (Malaysia) 
 
Organizing Chair 

Mahmud Iwan Solihin, UCSI University (Malaysia) 
 
Publication Chairs 

Kelin Du, Concordia University (Canada) 
Azlan bin Mohd Zain, Universiti Teknologi Malaysia (Malaysia) 

 
Organizing Committee 

Ajune Wanis Binti Ismail, Universiti Teknologi Malaysia (Malaysia) 
Badrul Hisham bin Ahmad, Universiti Teknikal Malaysia Melaka (Malaysia) 
Nor Hapiza Ariffin, Universiti Teknologi Mara (Malaysia) 
Sin-Guan Kong, Universiti Tunku Abdul Rahman (Malaysia) 
Marina Yusoff, Universiti Teknologi Mara (Malaysia) 
Azim Zaliha Abd Aziz, Universiti Sultan Zainal Abidin (Malaysia) 
Wan Nor Shuhadan Wan Nik, Universiti Sultan Zainal Abidin (Malaysia) 
Mohd Shakir Bin Md Saat, Albukhary International University (Malaysia) 
Jing Yang, Universiti Malaya (Malaysia) 

 
Technical Program Committee 

Sin-Guan Kong, Universiti Tunku Abdul Rahman (Malaysia) 
Babu George, Fort Hays State University (United States) 
Michal Feckan, Comenius University in Bratislava (Slovakia) 
Shuanghua Yang, Southern University of Science and Technology (China) 
Tao Wang, Sun Yat-Sen University (China) 
Wei Wei, Xi’an University of Technology (China) 
Yuanzhu Chen, Queen’s University (Canada) 
Ayush Dogra, CSIR-NPDF at CSIR-CSIO (Research Lab-Government of 

India) (India) 
Hamid R. Ghaeini, CISPA – Helmholtz Center for Information Security 

(Germany) 
Julia Qing Zheng, California Baptist University (United States) 
Santhosh Krishna B. V., New Horizon College of Engineering (India) 
Guohua Qu, Dalian University of Technology (China) 

ix

Proc. of SPIE Vol. 13250  1325001-9



Ke-Jun Li, Shandong University (China) 
Mohamed Said Mahmoud, China National Pulp and Paper Research 

Institute (China) 
Rahul Vishwanath Dandage, Rajendra Mane College of Engineering and 

Technology (India) 
Surej Rajan C., Toc H Institute of Science and Technology (India) 
Shivani Dhall, DAV College (India) 
Zhiliang Qin, Nanyang Technological University (Singapore) 

x

Proc. of SPIE Vol. 13250  1325001-10


