
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 12969 
 
 

Proceedings of SPIE 0277-786X, V. 12969 
 

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

 

 

International Conference on 
Algorithm, Imaging Processing, 
and Machine Vision (AIPMV 2023) 
 
 
 
Huiyu Zhou 
Qinmin Yang 
Editors   

 
 
15–17 September 2023 
Qingdao, China 
 
 
Organized by 
Xiamen University (China) 
Shandong University (China) 
 
Sponsored by 
AEIC—Academic Exchange Information Centre (China) 
 
Published by  
SPIE 
                                       
 

International Conference on Algorithm, Imaging Processing, and Machine Vision (AIPMV 2023), 
edited by Huiyu Zhou, Qinmin Yang, Proc. of SPIE Vol. 12969, 1296901 

© 2024 SPIE · 0277-786X · doi: 10.1117/12.3021644

Proc. of SPIE Vol. 12969  1296901-1



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 International Conference on Algorithm, Imaging Processing, and 
Machine Vision (AIPMV 2023), edited by Huiyu Zhou, Qinmin Yang, Proc. of SPIE 12969, Seven-digit 
Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510672444 
ISBN: 9781510672451 (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. 12969  1296901-2



  Contents 
 
 
  ix Conference Committee 

  

   HIGH PERFORMANCE ALGORITHM AND INTELLIGENT DATA FUSION 

     
 12969 02  Three-dimensional target detection algorithm for dangerous goods in CT security inspection 

[12969-2] 
     
 12969 03  Design of automatic identification algorithm for double-feature fault signal waveform of  

power equipment [12969-16] 
     
 12969 04  A dual population constrained multiobjective evolutionary algorithm with a feasible  

archive set [12969-49] 
     
 12969 05  Research on YOLOV7-tiny fruit detection algorithm improved by α-IoU [12969-127] 

     
 12969 06  Anti aliasing algorithm based on sub aperture stitching [12969-46] 

     
 12969 07  Research on brocade defect detection algorithm based on deep learning [12969-108] 

     
 12969 08  Microexpression recognition algorithm based on multi feature fusion [12969-70] 

     
 12969 09  A self-adaptive tampering detection algorithm based on image segmentation and feature 

point matching [12969-54] 
     
 12969 0A  Image segmentation of rail surface defects based on fractional order particle swarm 

optimization 2D-Otsu algorithm [12969-62] 
     
 12969 0B  Research on intelligent design algorithm of indoor space based on hybrid recommendation 

model [12969-125] 
     
 12969 0C  Research on rule engine optimization algorithm in Internet of Things teaching platform 

[12969-115] 
     
 12969 0D  Target allocation method based on multi-objective particle swarm optimization algorithm 

[12969-47] 
     
 12969 0E  Pedestrian object detection algorithm based on lightweight YOLOv7 in complex street 

scenarios [12969-97] 
     
 12969 0F  Safety risk assessment method of key personnel in infrastructure projects based on image  

data coupling identification [12969-32] 
     
 12969 0G  Detection algorithm for diabetic retinopathy based on ResNet and transfer learning [12969-38] 

iii

Proc. of SPIE Vol. 12969  1296901-3



     
 12969 0H  Research and implementation of efficient retrieval algorithm in big data environment  

[12969-60] 
     
 12969 0I  Research on UAV path planning based on snake optimization algorithm [12969-131] 

     
 12969 0J  Research on collaborative and integrated resource scheduling algorithm in heterogeneous 

cloud environment [12969-30] 
     
 12969 0K  Research on target detection algorithm based on vehicle detection [12969-22] 

     
 12969 0L  Research on 3D reconstruction algorithms for small scenes with weak texture [12969-14] 

     
 12969 0M  Research on system capability assessment algorithms [12969-112] 

     
 12969 0N  Energy consumption and carbon emission measurement online detection method based  

on hybrid particle swarm optimization algorithm [12969-19] 
     
 12969 0O  Research on face recognition algorithm based on FaceNet and coordinate attention  

[12969-92] 
     
 12969 0P  Towards Huanglongbing in-field detection system with AI edge computing [12969-56] 

     
 12969 0Q  The application of target tracking algorithm in intelligent video system to flight support  

[12969-18] 
     
 12969 0R  Reversible data hiding in encrypted image based on adaptive difference prediction  

and block subdivision [12969-79] 
     
 12969 0S  FBS_YOLO3 vehicle detection algorithm based on viewpoint information [12969-45] 

     
 12969 0T  Research on automatic scoring algorithm for English composition based on machine  

learning [12969-80] 
     
 12969 0U  Research on automatic identification algorithm of invoice information [12969-85] 

     
 12969 0V  Deep learning-based 3D target detection algorithm [12969-21] 

     
 12969 0W  Design and realization of cross-border e-commerce logistics intelligent monitoring and  

early warning system based on improved genetic algorithm [12969-123] 
     
 12969 0X  Improved ant colony algorithm based on artificial gravity field for adaptive dynamic path 

planning [12969-110] 
     
 12969 0Y  Multi-dimensional situation prediction of digital twin active power grid based on LSTM  

algorithm [12969-33] 
     
 12969 0Z  Comparative research on path planning algorithms for autonomous mobile robots  

based on ROS [12969-126] 
     

iv

Proc. of SPIE Vol. 12969  1296901-4



     

   IMAGE DETECTION AND DIGITAL SIGNAL PROCESSING 

     
 12969 10  Experimental study on vortex-induced motion of spar-type floating offshore wind turbine  

based on image processing technology [12969-102] 
     
 12969 11  Research on 3D monitoring method of tree barrier based on satellite remote sensing  

fusion of transmission tower features [12969-48] 
     
 12969 12  Research on obstacle distance measurement method of UAV based on image processing 

technology [12969-23] 
     
 12969 13  Coal gangue sorting based on deep learning [12969-4] 

     
 12969 14  Unsupervised deep learning image stitching model assisted with infrared images [12969-6] 

     
 12969 15  Image recognition method for dangerous behavior of non-stop construction personnel  

in large airports [12969-113] 
     
 12969 16  Research on dark level correction method for CMOS image sensors [12969-25] 

     
 12969 17  A grammar-based layout method for graph models [12969-11] 

     
 12969 18  Multi-level image detail enhancement based on guided filtering [12969-26] 

     
 12969 19  Research on Chinese news text classification method based on deep neural network  

[12969-94] 
     
 12969 1A  Iterative segmentation and propagation based interactive video object segmentation  

[12969-84] 
     
 12969 1B  Intelligent road boundary identification method based on image segmentation and edge 

features [12969-63] 
     
 12969 1C  Research on Green glass of Cantonese colored windows based on color model [12969-88] 

     
 12969 1D  Naming conventions-based multi-label and multi-task learning for fine-grained classification 

[12969-114] 
     
 12969 1E  A deep learning approach for fruit detection: YOLO-GF [12969-58] 

     
 12969 1F  The ship classification and detection method of optical remote sensing image based on 

improved YOLOv7-tiny [12969-15] 
     
 12969 1G  Research on the simplification of building complex model under multi-factor constraints 

[12969-27] 
     
 12969 1H  The automated segmentation and enhancement of cracks on airport pavements using  

three-dimensional imaging techniques [12969-73] 

v

Proc. of SPIE Vol. 12969  1296901-5



     
 12969 1I  Airlight estimation in underwater image restoration [12969-8] 

     
 12969 1J  Rapid magnetic resonance imaging based on one dimensional under-sampling [12969-111] 

     
 12969 1K  Research on surface defect classification method of hot rolled strip steel based on 

comparative learning [12969-78] 
     
 12969 1L  Rice extraction from Sentinel-2A image based on feature optimization and UPerNet:Swin 

Transformer model [12969-43] 
     
 12969 1M  Multimodel ensemble-based Pneumonia x-ray image classification [12969-41] 

     
 12969 1N  Ship and course detection in remote sensing images based on key-point extraction  

[12969-105] 
     
 12969 1O  Encryption and return method of inspection image of UAV converter station based on  

chaotic sequence [12969-87] 
     
 12969 1P  Embroidery style generation with machine learning [12969-90] 

     
 12969 1Q  Construction and application of aircraft turnaround time research based on the video  

analysis platform [12969-74] 
     
 12969 1R  Application of binocular structured light 3D measurement technology in refrigerator  

volume measurement [12969-51] 
     
 12969 1S  Application analysis of three-dimensional laser scanning technology in the protection  

of dong drum tower in Sanjiang county [12969-106] 
     
 12969 1T  A music generation model based on Bi-LSTM [12969-12] 

     
 12969 1U  Collaborative filtering recommendation method based on graph convolutional neural 

networks [12969-44] 
     
 12969 1V  An illumination adaptive underwater image enhancement method [12969-17] 

     
 12969 1W  Research on selective disassembly sequence planning based on graph model [12969-98] 

     
 12969 1X  Jamming detection based on phase feature for SAR images [12969-119] 

     
 12969 1Y  A deep learning-based method for multiorgan functional tissue units segmentation [12969-132] 

     
 12969 1Z  Enhancing audio perception in augmented reality: a dynamic vocal information processing 

framework [12969-61] 
     
 12969 20  Research on digital remodeling of structural features of cigarette filter rod based on  

3D digital twin technology [12969-55] 
     

vi

Proc. of SPIE Vol. 12969  1296901-6



     

   COMPUTER VISION AND TARGET RECOGNITION 

     
 12969 21  Visual recognition and comparison system and method of intelligent watt hour meter chip 

based on convolutional neural network [12969-75] 
     
 12969 22  Design of intelligent security robot based on machine vision [12969-35] 

     
 12969 23  Health assessment of marine gas turbine propulsion system under cross-working conditions 

based on transfer learning [12969-67] 
     
 12969 24  A feasibility study of computer vision-based deformation monitoring for RC columns [12969-37] 

     
 12969 25  Concrete crack identification and detection method based on improved CNN and DoG 

operator [12969-64] 
     
 12969 26  Research on mine moving target detection method based on deep learning [12969-36] 

     
 12969 27  Multitarget detection of assembly parts based on improved YOLOv7 [12969-69] 

     
 12969 28  Improved YOLOv5s recognition of cotton top buds with fusion of attention and feature 

weighting [12969-117] 
     
 12969 29  3D pipeline reconstruction and diameter measurement method based on target segmentation 

[12969-40] 
     
 12969 2A  Design and implementation of an online length detection device for reconstituted cut  

tobacco based on machine vision [12969-118] 
     
 12969 2B  Research on object detection for small objects in agriculture: taking red bayberry as an 

example [12969-65] 
     
 12969 2C  Multi-objective vehicle routing problem with time windows under uncertain conditions  

[12969-39] 
     
 12969 2D  Box-driven coarse-grained segmentation for stroke rehabilitation scenarios [12969-57] 

     
 12969 2E  Detection and recongnition of pulmonary nodules based on convolution neural network  

[12969-77] 
     
 12969 2F  Fast and high quality neural radiance fields reconstruction based on depth regularization 

[12969-104] 
     
 12969 2G  Face detection based on Yolov5 [12969-96] 

     
 12969 2H  Development and application of virtual synchronization system for live working robots  

based on binocular vision [12969-120] 
     
 12969 2I  One-shot deformed face recognition via Siamese neural network [12969-34] 

vii

Proc. of SPIE Vol. 12969  1296901-7



     
 12969 2J  Rapid identification of adulterated rice using fusion of near-infrared spectroscopy and 

machine vision data: the combination of feature optimization and nonlinear modeling  
[12969-20] 

     
 12969 2K  Optimization research on pedestrian multiobjects tracking model based on TBD strategy 

[12969-7] 
     
 12969 2L  A new method for the extraction of shoreline based on point cloud distribution characteristics 

[12969-29] 
     
 12969 2M  Identification of customer electricity usage anomalies based on random matrix theory  

[12969-42] 
     
 12969 2N  RGB-D visual SLAM for point association local edge features [12969-5] 

     
 12969 2O  Lightweight person re-identification model employing symmetrical combination units  

[12969-28] 
     
 12969 2P  Research on collaborative positioning of intelligent vehicle aided navigation based on 

computer vision technology [12969-52] 
     
 12969 2Q  Moisture detection of oil-immersed bushing insulation based on color level analysis [12969-128] 

     
 12969 2R  A prediction model for grain yield in Henan province based on BP neural network [12969-91] 

     
 12969 2S  UAV transmission line transfer-acceptance technology based on vision [12969-31] 

     
 12969 2T  Research on electrical contact performance based on machine vision [12969-3] 

     
 12969 2U  Research on infrared point target recognition method based on space-based early  

warning system [12969-68] 
     
 12969 2V  An improved dung beetle optimizer [12969-72] 

     
 12969 2W  Combinatorial action recognition based on causal segment intervention [12969-66] 

     
 12969 2X  Simulation study of brushless DC motor speed control system based on GA-PID [12969-81] 

     
     

 

viii

Proc. of SPIE Vol. 12969  1296901-8



Conference Committee 
 
 
General Conference Chairs 

Hongzhi Wang, Harbin Institute of Technology (China) 
Xiangjie Kong, Zhejiang University of Technology (China) 

 
Publication Chairs 

Badrul Hisham Bin Ahmad, Universiti Teknikal Malaysia Melaka 
(Malaysia) 

Shiling Zhang, Chongqing Electric Power Research Institute (China) 
 
Technical Program Committee Chair 

Ming Jiang, Sun Yat-sen University (China) 
 
Organizing Committee Members 

Xaingjie Kong, Zhejiang University of Technology (China) 
Qingyang Song, Chongqing University of Posts and 

Telecommunications (China) 
Liangtian Wan, Dalian University of Technology (China) 
Yuanni Liu, Chongqing University of Posts and Telecommunications 

(China) 
Xuanrui Xiong, Chongqing University of Posts and 

Telecommunications (China) 
Raj Mani Shukla, Anglia Ruskin University (United Kingdom) 
Mir Sajjad Hussain Talpur, Information Technology Centre (Pakistan) 

 
Technical Program Committee 

Amr Tolba, King Saud University (Saudi Arabia) 
Yejun Liu, Chongqing University of Posts and Telecommunications 

(China) 
Lu Sun, Daliann Maritime University (China) 
Pengxing Guo, Chongqing University of Posts and 

Telecommunications (China) 
Xu Zhang, Chongqing University of Posts and Telecommunications 

(China) 
Sharyar Wani, International Islamic University Malaysia (Malaysia) 

Yousef Abubaker El-Ebiary, University Sultan Zainal Abidin (Malaysia) 
Azim Zaliha Abd Aziz, Universiti Sultan Zainal Abidin (Malaysia) 
Hamid R. Ghaeini, CISPA - Helmholtz Center for Information Security 

(Germany) 
 

ix

Proc. of SPIE Vol. 12969  1296901-9



Proc. of SPIE Vol. 12969  1296901-10


