
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 12153 
 
 

Proceedings of SPIE 0277-786X, V. 12153 

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

International Conference on 
Artificial Intelligence, Virtual 
Reality, and Visualization 
(AIVRV 2021) 
 
 
 
Tiantai Li 
Guowang Gao 
Editors   

 
 
19–21 November 2021 
Sanya, China 
 
 
Organized by 
Xi’an Shiyou University (China) 
 
Sponsored by 
AEIC Academic Exchange Information Center (China) 
Guangzhou Computer Society (China) 
 
Published by  
SPIE 
                                       
 

International Conference on Artificial Intelligence, Virtual Reality, and Visualization (AIVRV 2021)
edited by Tiantai Li, Guowang Gao, Proc. of SPIE Vol. 12153, 1215301

© 2021 SPIE · 0277-786X · doi: 10.1117/12.2627053

Proc. of SPIE Vol. 12153  1215301-1



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 Artificial Intelligence, Virtual Reality, and 

Visualization (AIVRV 2021), edited by Tiantai Li, Guowang Gao, Proc. of SPIE  12153, Seven-digit 

Article CID Number (DD/MM/YYYY); (DOI URL). 

 

ISSN: 0277-786X 

ISSN: 1996-756X (electronic) 

 

ISBN: 9781510651821 

ISBN: 9781510651838 (electronic) 

 

Published by 

SPIE 

P.O. Box 10, Bellingham, Washington 98227-0010 USA 

Telephone +1 360 676 3290 (Pacific Time) 

SPIE.org 

Copyright © 2021 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. 12153  1215301-2



  Contents 
 
   ARTIFICIAL INTELLIGENCE AND DEEP LEARNING MODEL RECOGNITION 
     
 12153 02  Research and application of interactive teaching music intelligent system based on artificial 

intelligence [12153-50] 
     
 12153 03  Object detection based on deep learning [12153-26] 

     
 12153 04  Optimal design of "FAST" active reflector adjustment based on regular optimization model 

[12153-35] 
     
 12153 05  Ceramic product copyright transaction model based on blockchain smart contracts [12153-11] 

     
 12153 06  Full-time sequence cost and benefit calculation model based on panoramic simulation 

technology of power grid [12153-4] 
     
 12153 07  Intelligent unmanned offshore plastic waste efficient recovery and cracking oil refining 

platform applied to the open sea [12153-5] 
     
 12153 08  Temporal and spatial changes of habitat quality in the area around Hangzhou Bay based on 

InVEST model [12153-6] 
     
 12153 09  Double echo state network with multiple reservoirs for time-series prediction [12153-25] 

     
 12153 0A  Action recognition system for security monitoring [12153-29] 

     
 12153 0B  Speaker recognition method based on deep residual network and improved power 

normalized Cepstral coefficients features [12153-22] 
     
 12153 0C  Study on flood management of the middle reach of Huaihe River based on SOBEK [12153-9] 

     
 12153 0D  Research on radar target recognition method based on deep learning [12153-13] 

     
 12153 0E  Insulator defect detection in power inspection image using focal loss based on YOLO v4 

[12153-30] 
     
 12153 0F  Classifying types of victims in a traffic accident using machine learning methods [12153-47] 

     
 12153 0G  Research on the application of BIM + GIS + artificial intelligence in smart transportation 

[12153-54] 
     
 12153 0H  Research on automatic driving technology architecture based on cooperative vehicle-

infrastructure system [12153-41] 
     

iii

Proc. of SPIE Vol. 12153  1215301-3



 12153 0I  Application and trend analysis of artificial intelligence technology in electronic component 
manufacturing [12153-44] 

     
     

   VIRTUAL REALITY TECHNOLOGY AND HUMAN-COMPUTER INTERACTION DESIGN 
     
 12153 0J  Application of virtual reality technology in industrial heritage protection [12153-37] 

     
 12153 0K  Innovative design of visual art based on VR technology [12153-27] 

     
 12153 0L  Research on minimizing VR motion sickness in VRChat [12153-21] 

     
 12153 0M  Development of a simulation system platform for the practical operation of shuttle kiln ceramic 

firing based on VR technology [12153-15] 
     
 12153 0N  Performance evaluation of VR/MR missile virtual hoisting training [12153-55] 

     
 12153 0O  VR technology is auxiliary to the mentality adjustment of piano performance [12153-48] 

     
 12153 0P  Application of AI technology in sports competitions [12153-38] 

     
 12153 0Q  VR means are applied to explore in the field of preschool education [12153-31] 

     
 12153 0R  Research on building operation and maintenance management based on BIM and IoT 

technology [12153-2] 
     
 12153 0S  Design of supply schemes of firefighting mediums for firefighting robot in transformer substation 

[12153-8] 
     
 12153 0T  Research on image design of Chinese characters in virtual reality [12153-10] 

     
 12153 0U  Invasive BCI and noninvasive BCI with VR/AR technology [12153-12] 

     
 12153 0V  Soft robotics application in manufacturing [12153-34] 

     
 12153 0W  Ancient ceramic restoration platform based on virtual reality technology [12153-19] 

     
 12153 0X  Analyze the application of virtual reality in interior design [12153-28] 

     
 12153 0Y  Living in a virtual world: how VR helps disabled people to explore the world [12153-18] 

     
 12153 0Z  Research on the effectiveness of VR technology in assisted rehabilitation of PTSD patients 

[12153-16] 
     
 12153 10  Public sculpture manufacturing system based on virtual reality and 3D printing technology 

[12153-58] 

iv

Proc. of SPIE Vol. 12153  1215301-4



     
 12153 11  Design of three-dimensional animation display system of cultural and creative products based 

on VR technology [12153-43] 
     
 12153 12  The development and implementation of intelligent wearable product design system based on 

virtual reality technology [12153-36] 
     
 12153 13  Research on the application of BIM+FM in construction project [12153-49] 

     
 12153 14  Design and implementation of technical management system for dangerous goods 

transportation vehicles [12153-42] 
     
 12153 15  New face recognition technologies based on 3DMM [12153-53] 

     
 12153 16  Development on robot installation using quad spacer damper [12153-52] 

     
     

   INTELLIGENT DATA PROCESSING AND VISUAL ANALYSIS 
     
 12153 17  A study on the dynamic evolution method of spatio-temporal field data based on tensor 

decomposition [12153-1] 
     
 12153 18  Analysis of domestic mine ecological restoration based on CiteSpace scientific knowledge 

map [12153-3] 
     
 12153 19  The research status and prospect of "Song of the Wanderer": visual analysis based on CNKI 

journals [12153-17] 
     
 12153 1A  Visual analysis of the digital spectrum signal extraction and image processing of different 

versions of Chopin's exercises (op.10 no.5) [12153-20] 
     
 12153 1B  Design and implementation of sentiment analysis system based on rough set [12153-14] 

     
 12153 1C  Research on enterprise raw material ordering scheme based on dynamic programming 

[12153-32] 
     
 12153 1D  Research on shape adjustment strategy optimization of FAST active reflector based on single 

objective optimization [12153-33] 
     
 12153 1E  Research on the data extraction method of lip shape feature based on facial motion capture 

technology [12153-40] 
     
 12153 1F  Research on visual intelligent report based on big data of electricity marketing [12153-51] 

     
     

 

v

Proc. of SPIE Vol. 12153  1215301-5



Proc. of SPIE Vol. 12153  1215301-6


