
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 12919 
 
 

Proceedings of SPIE 0277-786X, V. 12919 

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

International Conference on 
Electronic Materials and 
Information Engineering (EMIE 
2023) 
 
 
 
Wanyi Tan 
Liang Zhang 
Editors   

 
 
14–16 July 2023 
Guangzhou, China 
 
 
Organized by 
Guangdong University of Technology (China) 
 
Sponsored by 
AEIC—Academic Exchange Information Centre (China) 
 
Published by  
SPIE 
                                       
 

International Conference on Electronic Materials and Information Engineering (EMIE 2023), 
edited by Wanyi Tan, Liang Zhang, Proc. of SPIE Vol. 12919, 1291901 

© 2023 SPIE · 0277-786X · doi: 10.1117/12.3015081

Proc. of SPIE Vol. 12919  1291901-1



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 Electronic Materials and Information 
Engineering (EMIE 2023), edited by Wanyi Tan, Liang Zhang, Proc. of SPIE 12919, Seven-digit Article 
CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510671331 
ISBN: 9781510671348 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2023 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. 12919  1291901-2



  Contents 
 
 
  vii Conference Committee 
  

   ELECTRONIC MATERIAL AND INTEGRATED CIRCUIT MODELING 

     
 12919 02  Visual analysis and design of digital circuits on programmable devices by EDA tools [12919-57] 

     
 12919 03  Research on comprehensive application and experimental verification of common methods 

for linear circuit analysis [12919-3] 
     
 12919 04  Preparation and nondestructive inspection method of overhead conductors with multi-core  

rod thermoplastic carbon fiber composites [12919-39] 
     
 12919 05  Study on interface modulation effect on the resistive switching performance of HfO2-based 

memory devices [12919-69] 
     
 12919 06  An open-circuit fault diagnosis method for photovoltaic grid-connected inverter IGBT  

[12919-43] 
     
 12919 07  Primary degrees of freedom of the printed circuit board selection based on the reduced 

method [12919-42] 
     
 12919 08  Study on tensile stress-induced giant magnetoimpedance effects in flexible amorphous  

ribbon meanders [12919-17] 
     
 12919 09  The application of memristor in combinational logic circuit [12919-12] 

     
 12919 0A  Exploration of digital IC back-end low-power technology based on co-optimization [12919-5] 

     
 12919 0B  Study on charge accumulation and transient characteristics of oil paper and influence of 

resident charge on electric field [12919-28] 
     
 12919 0C  Analysis of the amorphous magnetic ring in the electrical fast transient burst test [12919-71] 

     
 12919 0D  Study on the impact of time-of-use electricity price adjustment on the electricity load 

characteristics of various industries in Hebei [12919-62] 
     
 12919 0E  Study on the precipitation behavior of strengthening phases in Al-Mg-Si alloy containing  

rare-earth elements La, Ce and Er [12919-54] 
     
 12919 0F  Design of an optically transparent broadband metasurface absorber with fan shape [12919-46] 

     
 12919 0G  Study on the performance and composition of high content gold jewelry [12919-65] 

     

iii

Proc. of SPIE Vol. 12919  1291901-3



 12919 0H  Study on the effect of polarity on the microstructure and properties of aluminum bronze 
powder plasma hardfacing layer [12919-67] 

     
 12919 0I  Molecular dynamics simulation study of insulating material for high voltage cable system 

application [12919-31] 
     
 12919 0J  Research on path planning and obstacle avoidance for unmanned platforms based on 

reinforcement learning [12919-35] 
     
 12919 0K  Design of an optimization scheme for compressed circuits in hardware implementation of  

large number multiplication [12919-49] 
     
 12919 0L  Study on surface thermal deformation of laser cladding screw based on path planning  

[12919-9] 
     
 12919 0M  Study on functional polymer materials: from preparation and modification to functionalization 

[12919-18] 
     
     

   OPTOELECTRONICS TECHNOLOGY AND ELECTRONIC SYSTEM MEASUREMENT AND CONTROL 

     
 12919 0N  Piezoelectric film-based online damage monitoring system for human occupied vehicle 

structures [12919-24] 
     
 12919 0O  Electrical properties of AlGaN/GaN HEMT under different temperatures [12919-29] 

     
 12919 0P  Blockchain storage optimization model based on remainder system [12919-61] 

     
 12919 0Q  A fixed single station bearing-only target motion parameter estimation method [12919-2] 

     
 12919 0R  Safety technical analysis of relay protection in electrical automation system [12919-1] 

     
 12919 0S  An automated flow-batch analyzer for the determination of boiler water [12919-50] 

     
 12919 0T  Load aggregator game strategy based on double layer optimization [12919-16] 

     
 12919 0U  Research on maximum power point tracking of PV systems based on perturbation and 

observation method [12919-14] 
     
 12919 0V  Simulation study on clutter distribution and suppression performance of airborne fire control 

radar [12919-37] 
     
 12919 0W  Gas data anomaly detection based on time-series ARIMA model [12919-13] 

     
 12919 0X  Inverse design prediction of metasurface based on deep learning [12919-20] 

     
 12919 0Y  Design of radar radiation source identification method based on random convolution kernel 

and XGboost [12919-70] 

iv

Proc. of SPIE Vol. 12919  1291901-4



     
 12919 0Z  Simulation study on the influence of electronic component heat generation on BGA solder  

joint thermal fatigue [12919-21] 
     
 12919 10  Design of simplifying modeling of stacked iron core transformer [12919-34] 

     
 12919 11  Research on high precision FFT pre-scan technology based on RBW adaptation [12919-36] 

     
 12919 12  Research on diameter control of czochralski silicon single crystal based on PSO parameter 

tuning for RNN-PFDL-MFAC [12919-26] 
     
 12919 13  Research on the effect of salt mist on the deterioration of auxiliary switches in circuit breaker 

operating mechanisms under different environmental temperatures [12919-53] 
     
 12919 14  Study on a simple summative attention mechanism used in BERT model for topic classification 

and sentiment analysis of car reviews [12919-45] 
     
     

   MOBILE COMMUNICATION AND DIGITAL DEVICE EVALUATION 

     
 12919 15  Collaborative SVM parameters and feature selection optimization based on improved squirrel 

search algorithm [12919-33] 
     
 12919 16  Design of a low radar cross section Fabry-Perot resonator antenna based on absorptive 

partially reflective surface [12919-19] 
     
 12919 17  An ECPS-oriented security threat situation assessment method [12919-66] 

     
 12919 18  Hard disk failure prediction based on improved WOA-BP [12919-25] 

     
 12919 19  Eddy current sensor design for eccentricity measurement of steel strip armored cables  

[12919-64] 
     
 12919 1A  Digital device modeling based on software definition [12919-44] 

     
 12919 1B  Quantitative evaluation method for software quality of smart electricity meter based on 

analytic hierarchy process [12919-27] 
     
 12919 1C  Comparison of two high-frequency injection methods with LADRC for space antenna 

deployable structures [12919-40] 
     
 12919 1D  Design and implementation of electromagnetic compatibility and antenna far field integrated 

chamber environment level compatibility [12919-58] 
     
 12919 1E  Design of program loading method for embedded device based on serial port [12919-59] 

     
 12919 1F  Visual control of green sheet drying process using infrared temperature sensor [12919-38] 

     
 12919 1G  Design of initial configuration method of peripheral chip based on DSP+FPGA board [12919-60] 

v

Proc. of SPIE Vol. 12919  1291901-5



     
 12919 1H  Design of multi-channel signal acquisition system based on LTC2325 [12919-30] 

     
 12919 1I  Design of DMA burst transmission with AES encryption function [12919-55] 

     
 12919 1J  Design of intelligent home safety protection system with STM32 [12919-51] 

     
 12919 1K  Design of a divider with the improved pre-processing module based on SRT-4 algorithm  

[12919-4] 
     
 12919 1L  Power vision edge computer device design based on AI chip atlas 200 [12919-15] 

     
 12919 1M  Research on point cloud matching algorithm based on point pair feature and improved ICP 

[12919-48] 
     
 12919 1N  A power emergency communication solution for multiple scenarios [12919-47] 

     
 12919 1O  Calculation of the internal electric field distribution which are exposed to extremely high  

x-ray radiation doses inside the CdZnTe detectors [12919-56] 
     
     

 

vi

Proc. of SPIE Vol. 12919  1291901-6



Conference Committee 
 
 
Conference General Chairs 

Yonggang Min, Guangdong University of Technology (China) 
Naresh Kumar Trivedi, Chitkara University (India) 

 

Publication Chairs 

Wanyi Tan, Guangdong University of Technology (China) 
Jiawen Kang, Guangdong University of Technology (China) 

 

Technical Program Committee Chair 

Liang Zhang, Xiamen University of Technology (China) 
 

Technical Program Committee Members 

Ziad Moumni, Shanghai Jiaotong University (China) 
Sheng-Rui Jian, I-Shou University (China) 
Seeram Ramakrishna, National University of Singapore (Singapore) 
Ming-Yang Chen, Jiangsu University (China) 
Yuwu Zhong, Institute of Chemistry, Chinese Academy of Sciences, 

China (China) 
Zujin Zhao, South China university of Technology (China) 
Wei Ai, Northwest Polytechnic University (China) 
Simon X. Yang, University of Guelph (Canada) 
Weihua Dan, Sichuan University (China) 
Xian Jia, Xi’an Siyuan University (China) 
Mohd Fadzli Bin Abdollah, Universiti Teknikal Malaysia Melaka 

(Malaysia) 
Claudio Gallicchio, Università di Pisa (Italy) 
Hao Peng, Yangtze Normal University (China) 
Abdul Talib Bin Din, Universiti Teknikal Malaysia Melaka (Malaysia) 

 

Organizing Committee Members 

Liangang Xiao, Guangdong University of Technology (China) 
Tingting Cui, Guangdong University of Technology (China) 
Chang Liu, Guangdong University of Technology (China) 
Sheng-Rui Jian, I-Shou University (China) 
Xuegong Yu, Zhejiang University (China) 
Sirong Yu, China University of Petroleum (China) 
Feng Wen, Hainan University (China) 
Liang Zhang, Jiangsu Normal University (China) 
Hao Peng, Yangtze Normal University (China) 

vii

Proc. of SPIE Vol. 12919  1291901-7


