
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 12744 
 
 

Proceedings of SPIE 0277-786X, V. 12744 
 

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

 

Second International Conference 
on Advanced Manufacturing 
Technology and Manufacturing 
Systems (ICAMTMS 2023) 
 
 
 
Bin Yu 
Yun Wang 
Editors   

 
 
26–28 May 2023 
Nanjing, China 
 
 
Organized by 
Shanghai Institute of Technology (China) 
 
Sponsored by 
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 Second International Conference on Advanced Manufacturing 
Technology and Manufacturing Systems (ICAMTMS 2023), edited by Bin Yu, Yun Wang, Proc. of SPIE 
12744, Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510667327 
ISBN: 9781510667334 (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. 

 



  Contents 
 
  ix Conference Committee 
  

   ADVANCED DESIGN AND PRECISION MACHINING TECHNOLOGY 
     
  12744 02  Research progress of wire arc additive manufacturing technology [12744-99] 

     
  12744 03  Design of servo DC flash butt welder [12744-120] 

     
  12744 04  A model-based three dimensions inspection planning system for aeroengine complex 

components production [12744-32] 
     
  12744 05  Simulation of fluctuating wind field and displacement response analysis of attached lifting 

scaffold [12744-45] 
     
  12744 06  Experimental study of Rayleigh wave detection of structural damage on manned submersibles 

[12744-20] 
     
  12744 07  An active coupled multimodal robot: design, modeling, and simulation [12744-18] 

     
  12744 08  Machining error analysis of large-size ceramic additive manufacturing based on scanning 

exposure technology [12744-11] 
     
  12744 09  Lightweight design of metro gearbox based on topology optimization [12744-51] 

     
  12744 0A  ABAQUS-based impact simulation analysis of grass square laying device with grass inserting 

blade [12744-23] 
     
  12744 0B  Study on the reliability allocation of machining centers based on data envelopment analysis 

method [12744-39] 
     
  12744 0C  Research on the design method of Bricard-like mechanism based on scissors units [12744-73] 

     
  12744 0D  Full-time 4WD Baja race design [12744-111] 

     
  12744 0E  Research on forming process of the elastic boom for deep space exploration [12744-101] 

     
  12744 0F  Study on low-power test data compression method for 3D chips [12744-36] 

     
  12744 0G  Simulation on temperature field in laser deep penetration welding of 1050/6061 aluminum alloy 

[12744-92] 
     
     

iii



12744 0H Research on the quality control method of product based on digital advanced manufacturing 
technology [12744-43] 

     
  12744 0I  Adaptive flushing technology for slotted electrode EDM based on gap discharge status 

detection [12744-95] 
     
  12744 0J  Research on the construction method of production line model based on SysML [12744-82] 

     
  12744 0K  Structural design and experimental verification of center overhead stowage bins in civil aircraft 

[12744-26] 
     
  12744 0L  Structural design and research of zero gravity sofa [12744-75] 

     
  12744 0M  Numerical simulation and parameter optimization of electric upsetting forming process for PC 

steel rod [12744-9] 
     
  12744 0N  Study on precision turning of titanium alloy thin-walled cylinder [12744-97] 

     
  12744 0O  Assistant design of passenger car for people with limited movement of lower limbs [12744-8] 

     
  12744 0P  Numerical simulation and experimental study of melt pool morphology for laser cladding of 

inclined substrates [12744-86] 
     
  12744 0Q  Friction characteristics in a spiral groove mechanical seal lubricated by magnetic fluid  

[12744-72] 
     
  12744 0R  Based on SolidWorks design of JP three-axis precision grinding and polishing machine  

[12744-50] 
     
  12744 0S  Research progress on the preparation of anode foil oxide film for aluminum electrolytic 

capacitors [12744-29] 
     
  12744 0T  Development of FPGA-based digital electronic pocket experiment board [12744-14] 

     
  12744 0U  Electrochemical machining of hole structures by using superhydrophobic tube electrode 

[12744-125] 
     
  12744 0V  Study on the effect of tungsten alloy milling process on surface roughness [12744-16] 

     
  12744 0W  Research and design of individual intelligent wearable information equipment [12744-71] 

     
  12744 0X  Study on the evaluation technology of feasibility study and control effect of overhead line 

engineering of distribution network [12744-123] 
     
  12744 0Y  Design of a convenient upper limb exoskeleton robot based on spring energy storage  

[12744-130] 
     
     
     

iv



   INTEGRATED MANUFACTURING SYSTEM AND MACHINERY OPTIMIZATION 
     
  12744 0Z  Two-stage adaptive population whale optimization algorithm for solving double flexible job 

shop scheduling problems [12744-2] 
     
  12744 10  Improved model and application of multi-objective optimization problem [12744-85] 

     
  12744 11  Construction site integrated monitoring system based on fusion of visual localization and UWB 

[12744-59] 
     
  12744 12  Data-driven optimization method for automatic shoveling trajectory of loaders [12744-25] 

     
  12744 13  Application of heavy-duty material handling robot in the transportation system of automobile 

press line [12744-61] 
     
  12744 14  Key technologies for engine measurement and geometric modelling integrated machine 

[12744-109] 
     
  12744 15  Alarm state forecasting from similar trends in historical time sequences based on Bayesian 

estimators [12744-28] 
     
  12744 16  Research and design of flame light radiation information acquisition system for converter 

[12744-44] 
     
  12744 17  Design and implementation of smart vehicle auditory perception system [12744-38] 

     
  12744 18  Investigation on the application of permanent magnet synchronous motor in geological drilling 

rig [12744-34] 
     
  12744 19  Study on the influence of screw force loading method on the finite element simulation of 

engine coaxiality [12744-103] 
     
  12744 1A  Vibration characteristics analysis and test of typical components of aero-engine [12744-119] 

     
  12744 1B  Design of tractor automatic driving system and research on path tracking [12744-113] 

     
  12744 1C  Simulation research on rotary tillage straw burying performance based on EDEM [12744-102] 

     
  12744 1D  Reliability analysis of cock valve based on FMECA [12744-10] 

     
  12744 1E  Numerical investigations on the dynamic ploughing interaction in elliptical vibration cutting 

[12744-76] 
     
  12744 1F  Research on the bactericidal effect of hydraulic cavitation on circulating water [12744-107] 

     
  12744 1G  Research on intelligent electricity meter warehouse management system based on IOT 

technology [12744-91] 
     

v



  12744 1H  Conversion and simulation method of production line SysML model to ARENA model [12744-84] 

     
  12744 1I  Optimization and experimental study of parameters of root and stem removal device of garlic 

combine harvester [12744-30] 
     
  12744 1J  Analysis and research on road garbage recognition and detection based on mobile garbage 

collection robot [12744-100] 
     
  12744 1K  Research on processing experiment and application of nickel cobalt plating copper plate 

[12744-58] 
     
  12744 1L  Buckling analysis of LNG loading arm riser [12744-98] 

     
  12744 1M  Design and implementation of industrial temperature control system [12744-42] 

     
  12744 1N  Labview inclination measurement system for vibration monitoring device based on 

photovoltaic panel structure [12744-15] 
     
  12744 1O  Research on aero-engine whole life cycle maintenance strategy based on hidden Markov 

model [12744-67] 
     
  12744 1P  Manipulator control system for bone harvesting surgery based on digital twin technology 

[12744-89] 
     
  12744 1Q  The effect of polyurea position and thickness on the resistance elastic energy of polyurea 

composite plate [12744-1] 
     
  12744 1R  Effect of calcium hydroxide on the molding and properties of polypyromelliticimide ink for 

direct writing 3D printing [12744-69] 
     
  12744 1S  Recent development in unmanned agriculture vehicle: a review [12744-7] 

     
  12744 1T  Nonlinear vibration of axially accelerating three parameter viscoelastic beams using integral 

transform approach [12744-47] 
     
  12744 1U  Research on thermal mechanical coupling damage in ultrasonic drilling of CFRP/aluminum 

alloy laminated structure robot [12744-124] 
     
  12744 1V  Principle and common fault analysis of hydraulic system of MJ-50 CNC lathe [12744-27] 

     
  12744 1W  Research on automatic maintenance method of flexible maintenance robot for heating 

defects of high voltage transmission lines [12744-4] 
     
  12744 1X  Optimisation of fine chemical control systems in the context of automation-based research 

[12744-131] 
     
     
     
     

vi



   INTELLIGENT CONTROL AND NETWORK SENSING TECHNOLOGY 
     
  12744 1Y  Research on the application of simulation technology in structural improvement of mechanical 

products [12744-46] 
     
  12744 1Z  Packet modification and utilization technology of SOHO router [12744-87] 

     
  12744 20  Design and evaluation of flexible sensors with enhanced sensitivity based on piezoresistive 

polymer composites [12744-77] 
     
  12744 21  Airworthiness compliance verification of anti-aging of aviation composite glass [12744-22] 

     
  12744 22  Design and finite element analysis of air tightness test device of vacuum tube train [12744-83] 

     
  12744 23  Research on differential anti-loosening technology of power transmission tower bolts [12744-31] 

     
  12744 24  Application of 3D printing in tire mold industry [12744-121] 

     
  12744 25  High-precision 3D printing tire mold based on mathematical modeling technology [12744-6] 

     
  12744 26  Study on the load distribution of main bearing of full-face rock tunnel boring machine under 

composite rock layer [12744-48] 
     
  12744 27  Research on junction temperature of SiC MOSFET module [12744-19] 

     
  12744 28  Intelligent design of assembly process based on digital twin [12744-65] 

     
  12744 29  Research on the method of workpieces recognition and pose estimation in scattered scene 

[12744-64] 
     
  12744 2A  Design of wearable sports monitoring equipment based on low-cost sensor [12744-63] 

     
  12744 2B  Design and implementation of traffic recording playback test tool [12744-12] 

     
  12744 2C  Experimental study on the dry running of a novel cageless bearing [12744-88] 

     
  12744 2D  Vibration hazard control of motor based on spectrum analysis and machine rebalancing 

[12744-60] 
     
  12744 2E  Simulation study of bulk particle compression moulding process based on particle discrete unit 

method [12744-52] 
     
  12744 2F  Research on host-worker tremor suppression strategy based on the Kalman filter algorithm 

[12744-57] 
     
  12744 2G  Real-time heart rate estimation using PVDF flexible piezoelectric sensor based on machine 

learning [12744-62] 
     

vii



  12744 2H  The analysis and optimization of the correlation of parameters in the process of threshing and 
re-drying [12744-79] 

     
  12744 2I  Investigation of the effect of building directions on flame resistance of FDM parts [12744-13] 

     
  12744 2J  Research on a natural gas flow sensor based on MEMS technology [12744-37] 

     
  12744 2K  Research on the destabilization of the ejector rod of cold header [12744-53] 

     
  12744 2L  Research on temperature rise test method of domestic gas cooking appliances [12744-55] 

     
  12744 2M  Shipping label generation based on VGG19 network [12744-5] 

     
  12744 2N  Movement-controllable bubble transportation in an aqueous environment on wedge-shaped 

wettability pattern [12744-106] 
     
  12744 2O  The design of embedded environmental noise real-time monitoring device [12744-68] 

     
  12744 2P  Accurate mathematical modeling and experimental verification of impact riveting [12744-115] 

     
  12744 2Q  Squeezing force-based training method for manual pneumatic percussive riveting [12744-114] 

     
  12744 2R  Comparative analysis of network security vulnerability mining methods for electric power 

systems [12744-118] 
     
  12744 2S  Coated tool stainless steel cutting simulation study [12744-54] 

     
  12744 2T  Simulation of welding thermal process and analysis of microstructure and properties of large 

structural parts [12744-96] 
     
  12744 2U  Research to build a cloud platform for intelligent connected vehicles [12744-122] 

     
     

 

viii


