
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 13230 
 
 

Proceedings of SPIE 0277-786X, V. 13230 

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

 

Third International Conference  
on Machine Vision, Automatic 
Identification, and Detection 
(MVAID 2024) 
 
 
 
Renchao Jin 
Editor   

 
 
26–28 April 2024 
Kunming, China 
 
 
Organized by 
Hangzhou Dianzi University (China) 
Global Scientific Research Association (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 Third International Conference on Machine Vision, Automatic 
Identification, and Detection (MVAID 2024), edited by Renchao Jin, Proc. of SPIE 13230, Seven-digit 
Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510681880 
ISBN: 9781510681897 (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. 

 



Contents 

ix Conference Committee 
  
   

COMPUTER INFORMATION CLASSIFICATION AND MACHINE VISION APPLICATION 
  

13230 02 Research on pipeline signal noise reduction method based on improved INGO-VMD  
[13230-52] 

  
13230 03 Multimodal aneurysm rupture prediction analysis [13230-13] 

  
13230 04 An RCG-based study of aspect-level sentiment analysis for hybrid attention [13230-88] 

  
13230 05 Biformer and NAM attention integrated YOLOv5-OBB model for innovative research in UAV 

vehicle detection in images [13230-21] 
  

13230 06 Image-point cloud registration method based on image matching [13230-39] 
  

13230 07 Intelligent recognition and tracking algorithm based on battlefield environment [13230-18] 
  

13230 08 Designing drones for privacy and security: a focus on visual salience [13230-75] 
  

13230 09 Digital illustration and cultural creative design of Wudang Mountain style based on graphic 
style transfer algorithm [13230-1] 

  
13230 0A Detection of defects on the end face of small motor bearings based on machine vision 

[13230-98] 
  

13230 0B A concise and visual computational interpretation of emotional expression in hand-drawn 
lines [13230-76] 

  
13230 0C Research on sample transfer robot of cold storage based on visual SLAM [13230-57] 

  
13230 0D ORB image feature extraction algorithm based on fuzzy control [13230-92] 

  
13230 0E Nondestructive automatic detection of bregma and lambda points in rodent skull anatomy 

images [13230-56] 
  

13230 0F JoAt: to dynamically aggregate visual queries in transformer for visual question answering 
[13230-62] 

  
13230 0G Efficient vision transformer for dynamic embedding of multiscale features [13230-24] 

  
13230 0H A fast and efficient approach to human animation generation via frame difference  

[13230-77] 
  

13230 0I 3D surface reconstruction of transparent objects using structured light with PMP-LIF method 
[13230-85] 

iii



  
13230 0J Swin UNet: a memory-efficient and accurate deep learning model for medical image 

segmentation [13230-74] 
  

13230 0K Research on visual recognition and localization based on K-means and OTSU [13230-51] 
  

13230 0L Detection method of submarine cable laying surface damage based on computer vision 
and pixel enhancement [13230-32] 

  
13230 0M Research on welding trajectory tracking against strong interference based on laser vision 

and model predictive control [13230-90] 
  

13230 0N Exploration and research on acoustic imaging technology in gas leakage detection  
[13230-27] 

  
13230 0O Classification of Sina Web popularity topics based on LDA model [13230-119] 

  
13230 0P Building extraction method in complex scenes of remote sensing based on transformer 

[13230-130] 
  

13230 0Q Attention fusion sentiment analysis with cross-modal sentiment augmentation [13230-106] 
  

13230 0R Analysis of influencing factors for ultrasonic flaw detection based on deep learning  
[13230-105] 

  
13230 0S Optimizing semantic segmentation tasks for soccer robots: an empirical study on deep 

learning model selection and hyperparameter tunings [13230-108] 
  

13230 0T SDY-YOLOV8n: research on improved small target detection algorithm based on UAV 
images [13230-116] 

  
13230 0U Symmetric structure for teacher-student home acoustic scene domain adaptation  

[13230-114] 
  

13230 0V FMAR Net: 3D reconstruction of flame temperature and soot volume fraction [13230-121] 
  
  

AUTOMATIC IDENTIFICATION AND INTELLIGENT DETECTION TECHNOLOGY 
  

13230 0W Drilling risk named entity recognition based on RoBERTa-BiLSTM-CRF [13230-40] 
  

13230 0X A method for measuring the structure volume of large objects based on LiDAR [13230-23] 
  

13230 0Y The application of UAV remote sensing technology in the monitoring of downslope slag 
[13230-33] 

  
13230 0Z Surface deformation testing of aluminum alloy sheet based on DIC [13230-3] 

  
13230 10 Conveyor belt tear detection algorithm based on improved YOLOv5s [13230-11] 

  
13230 11 Analysis and research on acceleration measurement methods for indoor large length 

standard devices [13230-20] 

iv



13230 12 EfficientDet-based surface defect detection algorithm for large rotor room ring parts  
[13230-8] 

  
13230 13 Research on surface defect detection of photovoltaic floats based on improved RT-DETR 

[13230-9] 
  

13230 14 Research on bridge crack detection based on improved UNet [13230-87] 
  

13230 15 Detection and classification of plant diseases based on spatially kernelized FCM and 
support vector machine [13230-58] 

  
13230 16 A study on duck eggshell crack detection method [13230-55] 

  
13230 17 A multiobject detection algorithm in complex traffic environments [13230-50] 

  
13230 18 Research on facial expression recognition based on improved YOLOv8 [13230-54] 

  
13230 19 Improved smoking behavior detection algorithm based on YOLOv5s [13230-83] 

  
13230 1A Improved YOLOv5s-based surface defect detection method for steel [13230-109] 

  
13230 1B Research on bridge crack identification based on improved YOLO v8 [13230-82] 

  
13230 1C Continuous casting billet defect detection based on improved YOLOv5 [13230-99] 

  
13230 1D Application of anlogic infotech EG4D20 FPGA in wafer and chip defect observation  

[13230-81] 
  

13230 1E A needle insulator inspection method based on bipolar detection algorithm [13230-91] 
  

13230 1F Lane detection method based on row and column guidance [13230-71] 
  

13230 1G Lightweight improved transmission line insulator defect detection algorithm of YOLOv8 
[13230-96] 

  
13230 1H Lightweight YOLOv7-tiny for PCB defects small object detection [13230-38] 

  
13230 1I GANomaly-HRNet-based disease detection and classification of chest radiographs  

[13230-35] 
  

13230 1J Research on printed circuit boards defect detection based on fusion dynamic convolutional 
DiffusionDet [13230-60] 

  
13230 1K Sea surface small target detection based on convolutional attention [13230-84] 

  
13230 1L An InceptionNet-based object detection algorithm for wind turbine inspection robot  

[13230-41] 
  

13230 1M Assessment of deformation variation of pile-treated loess subgrade using nondestructive 
testing [13230-22] 
 

  

v



13230 1N Identification of late rice farmland based on long-term remote sensing phenology 
information in Dongting Lake Plain [13230-117] 

  
13230 1O Privacy-preserving vulnerability detection scheme for smart contracts [13230-126] 

  
13230 1P Detection of cyber terrorist communities and topic mining of tweets [13230-132] 

  
13230 1Q Local adversarial attack of time series forecasting based on mutual information [13230-127] 

  
13230 1R Early detection technology of PVC high voltage cables fire based on gas sensors  

[13230-124] 
  

13230 1S Water quality PH prediction study based on t-CAOA-BiLSTM-attention modeling [13230-107] 
  

13230 1T Nondestructive testing of fiber content dependency with cotton-bicomponent fiber 
materials [13230-113] 

  
13230 1U CR-FOD: foreign object detection based on contrastive analysis of key regions [13230-115] 

  
13230 1V Video extensometry measurement method for materials with large deformations [13230-125] 

  
13230 1W Moth-flame optimization for critical node detection [13230-122] 

  
13230 1X YOLOv5-based defect recognition for aluminum profile surface [13230-112] 

  
13230 1Y Face detection technology based on skin color features in MATLAB [13230-103] 

  
  

INTELLIGENT MONITORING SYSTEM AND EQUIPMENT SIMULATION 
  

13230 1Z A predictive and priority-based resource allocation strategy for OpenStack cloud platform 
[13230-15] 

  
13230 20 Research on matching algorithm for automatic testing of automotive instruments [13230-94] 

  
13230 21 Attentional SoftLexicon for Chinese named entity recognition [13230-65] 

  
13230 22 An autonomous navigation method based on improved convolutional neural network for a 

quadrupedal robot for cable tunnel inspection task [13230-66] 
  

13230 23 Design of a new in situ monitoring device for aquaculture [13230-14] 
  

13230 24 Research on semiglobal stereo matching algorithm based on multicost [13230-5] 
  

13230 25 Research on remote sensing image recognition and intelligent decision support system for 
unplanned power grid operations [13230-10] 

  
13230 26 The performance study of an odor gas monitor [13230-19] 

  
13230 27 Autonomous target detection system based on embedded platform and cloud computing 

[13230-17] 
  

vi



13230 28 YOLOv9-SMN: YOLOv9 with spatial multifusion network [13230-49] 
  

13230 29 An edge computing-based security monitoring method for cross-domain circulation of 
mobile surveillance data [13230-97] 

  
13230 2A Research on improved LSTM power transformer oil temperature prediction based on  

spatio-temporal fusion [13230-4] 
  

13230 2B Research on vehicle license plate detection and recognition system based on threshold 
segmentation [13230-34] 

  
13230 2C Application of spatial moment subpixel edge algorithm in chip localization mark extraction 

[13230-37] 
  

13230 2D YOLOvis: a YOLO style object detection network for drone vision [13230-72] 
  

13230 2E Analytical solution of axial detection coil for reinforced concrete based on pulsed eddy 
current [13230-67] 

  
13230 2F Design and realization of open wagon hook removal object recognition and positioning 

system based on machine vision [13230-64] 
  

13230 2G Distance-aware multilayer aggregation transformer for image captioning [13230-53] 
  

13230 2H Research on the geometric position error characteristics of the nanometer time-grating 
displacement sensor [13230-101] 

  
13230 2I Head translation tolerant gaze tracking: a 2D mapping-based system using a single camera 

and light source [13230-25] 
  

13230 2J Infrared lights-based monocular pose measurement for autonomous rendezvous of dual-
motion platforms [13230-48] 

  
13230 2K Vision-guided autonomous landing technology for noncooperative target [13230-46] 

  
13230 2L Research on error analysis and correction methods for binocular ranging in water-rich 

environments based on backpropagation neural network [13230-78] 
  

13230 2M Analysis of measuring performance of 10 kPa gas piston manometer [13230-73] 
  

13230 2N A new double-cylinder metering pump with high precision and high sensitivity [13230-69] 
  

13230 2O Integrated home gas detection system based on Internet of Things technology [13230-12] 
  

13230 2P Applicability research of microwave radiometer in sea fog in Qingdao [13230-7] 
  

13230 2Q Research on scene partition optimization and local adaptive rejection methods [13230-111] 
  

13230 2R Automatic sorting system based on image classification [13230-110] 
  

13230 2S Multiscale hard mining distillation for multiorgan segmentation [13230-102] 
  

vii



13230 2T Intelligent patrol wheeled robot based on image recognition [13230-104] 
  

13230 2U Local probabilistic terrain estimation for navigation in unstructured environments [13230-120] 
  

13230 2V A method for integrating operation and maintenance data of power information systems 
based on artificial intelligence technology [13230-118] 

  
13230 2W Design of inclinometer calibration data acquisition system based on LabVIEW [13230-129] 

  
13230 2X HyperMGA: momentum gradient attack of hypergraph neural networks [13230-131] 

  
13230 2Y Floating debris detection algorithm based on modified YOLOv8 network [13230-133] 

  
  
 

viii




