
PROCEEDINGS OF SPIE 
 
 

Volume 12319 
 

Proceedings of SPIE 0277-786X, V. 12319 

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

Optical Metrology and Inspection for 
Industrial Applications IX 
 
 
Sen Han 
Gerd Ehret 
Benyong Chen 
Editors   

 
5–11 December 2022 
ONLINE, China 
 
Sponsored by  
SPIE 
COS—Chinese Optical Society 
 
Cooperating Organizations 
Tsinghua University (China) • Peking University (China) • University of Science and Technology of China 
(China) • Zhejiang University (China) • Tianjin University (China) • Beijing Institute of Technology (China) Beijing 
University of Posts and Telecommunications (China) • Nankai University (China) • Changchun University of 
Science and Technology (China) • University of Shanghai for Science and Technology (China) • Capital 
Normal University (China) • Huazhong University of Science and Technology (China) • Beijing Jiaotong 
University (China) • China Jiliang University (China) • Shanghai Institute of Optics and Fine Mechanics, CAS 
(China) • Changchun Institute of Optics, Fine Mechanics and Physics, CAS (China) • Institute of 
Semiconductors, CAS (China) Institute of Optics and Electronics, CAS (China) • Institute of Physics, CAS 
(China) Shanghai Institute of Technical Physics, CAS (China) • China Instrument and Control Society (China) 
Optical Society of Japan (Japan) • Optical Society of Korea (Republic of Korea) Australian and New Zealand 
Optical Society • Optics and Photonics Society of Singapore (Singapore) • European Optical Society 
 
Supporting Organizations  
China Association for Science and Technology (CAST) (China) 
Department of Information of National Nature Science Foundation, China (NSFC) (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 Optical Metrology and Inspection for Industrial Applications IX, edited by 
Sen Han, Gerd Ehret, Benyong Chen, Proc. of SPIE  12319, Seven-digit Article CID Number 
(DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510657045 
ISBN: 9781510657052 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2022 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 
 
   vii Symposium Committee 
    xi Conference Committee 
  

   OPTICAL METROLOGY METHODS I 
     
  12319 03  Probability-distribution-based Gamma correction method in fringe projection profilometry 

[12319-2] 
     
  12319 05  Mathematical model establishment of the rotating laser vertical error using spherical triangles 

method (Invited Paper) [12319-4] 
     
  12319 06  Variation mode-decomposition based surface recovery algorithm for white light interferometry 

[12319-5] 
     
     

   OPTICAL METROLOGY METHODS II 
     
  12319 07  High-accuracy digital volume correlation-based point cloud registration for 3D reconstruction 

(Invited Paper) [12319-6] 
     
  12319 08  FPGA enabled accurate angle-power matching method in MEMS mirrors-based structure light 

projection system [12319-7] 
     
  12319 0B  Measurement of temperature and temperature profile of nanoparticle additive liquid fuel by 

interferometry [12319-26] 
     
     

   OPTICAL METROLOGY METHODS III 
     
  12319 0D  Deep learning-enabled single-shot fringe projection profilometry with composite coding 

strategy [12319-10] 
     
  12319 0E  Evaluation of atmospheric temperature measurement uncertainty of a Rayleigh scattering lidar 

by the GUM method [12319-11] 
     
  12319 0F  An ultra-precision error estimation for a multi-axes grating encoder using quadrant 

photodetectors [12319-12] 
     
     

   OPTICAL METROLOGY METHODS IV 
     
  12319 0H  Research on contactless electroluminescence for micro-LED epitaxial wafers based on low 

power plasma discharge [12319-14] 

iii



     
  12319 0I  Modeling and test of an absolute four-degree-of-freedom (DOF) grating encoder [12319-15] 

     
  12319 0J  Towards scalable scenarios human pose estimation via two-stage hierarchical network 

[12319-16] 
     
     

   OPTICAL METROLOGY APPLICATIONS I 
     
  12319 0K  Laser line interferometric sensor for multipoint velocity and distance measurements with 

camera based 3D calibrations (Invited Paper) [12319-17] 
     
  12319 0L  Calibration of digital speckle pattern interferometry based on three-axis angle motions 

measurement theory [12319-18] 
     
  12319 0M  Voxel grid performer: efficient radiance fields generalization for human novel view synthesis 

[12319-19] 
     
  12319 0O  The influence of phase-shifting algorithms on the instrument transfer function in a Fizeau 

interferometer [12319-21] 
     
     

   OPTICAL METROLOGY APPLICATIONS II 
     
  12319 0Q  Geometric measurement error tests on multi-regular particle shapes with the use of scanning 

electron microscope (Invited Paper) [12319-23] 
     
  12319 0R  Automatic robotic trajectory planning assisted by laser projection measurement [12319-24] 

     
  12319 0S  An evaluation scheme design about the vertical rotating function of rotating laser [12319-25] 

     
  12319 0T  Non-contact surface roughness measurement with a light-field camera (Invited Paper) 

[12319-27] 
     
     

   POSTER SESSION 
     
  12319 0W  Design of optical field polarization detection system [12319-30] 

     
  12319 0Z  Deep learning profilometry for single-frame absolute 3D shape reconstruction [12319-33] 

     
  12319 10  High precision calibration method of laser projection turntable [12319-34] 

     
  12319 11  Real-time 3D measurement system based on infrared light projection [12319-35] 

     
  12319 12  Research on infrasonic directional simulation technology based on phased parametric array 

[12319-36] 

iv



     
  12319 13  Fourier ptychography transmission color imaging in the far-field based on wavelength 

multiplexing [12319-37] 
     
  12319 14  An efficient speckle matching network based on deep learning [12319-38] 

     
  12319 16  High-precision 3D sensors based on multiple infrared speckle projection modules [12319-40] 

     
  12319 17  A stereo camera self-calibration method using DIC-based planar feature matching [12319-41] 

     
  12319 18  The defect detection method for automobile surfaces based on a lighting system with light 

fields [12319-42] 
     
  12319 19  Photon flux calibration of LED in horticulture lighting [12319-43] 

     
  12319 1A  Simulation research of illumination system with coherent noise suppression [12319-44] 

     
  12319 1B  Interferometric measurement of thickness variation of double-sided polished wafer [12319-45] 

     
  12319 1C  Algorithm for local nonlinear error calibration of displacement sensor based on C2 continuous 

interpolation [12319-46] 
     
  12319 1D  Simulation verification for the cause of overlapped interference fringes in homogeneity 

measurement of quartz substrate [12319-47] 
     
  12319 1E  Research on subaperture stitching optimization algorithm for large flat mirror testing [12319-48] 

     
  12319 1F  Research on interferometric inspection of surface topography of ring elements [12319-49] 

     
  12319 1G  Design of wireless control system for dual beam interferometer [12319-50] 

     
  12319 1H  End-to-end active object tracking football game via reinforcement learning [12319-51] 

     
  12319 1I  3D human pose estimation based on multi view information fusion [12319-52] 

     
  12319 1J  3D observation of grain pile based on projection light and dual cameras [12319-53] 

     
  12319 1K  Simulation of stress deformation in 600mm flat mirror measurement with interferometer 

[12319-54] 
     
  12319 1L  Autocollimator for measuring three angular and three linear deformations of industrial 

structures [12319-55] 
     
  12319 1M  3D reconstruction of typical entities based on multi-perspective images [12319-56] 

     
  12319 1N  Modal shape reconstruction method for deflectometry based on deep learning [12319-57] 

     

v



  12319 1O  Tracking and shooting system based on trajectory prediction [12319-58] 

     
  12319 1P  A polarization adjustment module for frequency aliasing of heterodyne grating interferometer 

[12319-59] 
     
  12319 1Q  A method for multi-target human behavior recognition in small and medium scenes [12319-60] 

     
  12319 1R  Metrology and calibration system of ophthalmic optical standard models based on time-

domain OCT system [12319-61] 
     
  12319 1S  Measuring orbital angular momentum of vortex beams with double multipoint and ring slit 

interferometer [12319-62] 
     
  12319 1T  Research on field calibration device of Femto-Joule level laser energy [12319-63] 

     
  12319 1U  An inline fiber Mach-Zehnder interferometer based on core-offset and peanut-shape for 

refractive index sensing [12319-64] 
     
  12319 1X  Simulation of space environment for near Sun orbiter [12319-67] 

     
  12319 1Z  Preprocessing to improve the accuracy of recognition of radioelement components in 

automated assembly devices [12319-69] 
     
  12319 20  Algorithm for the automated identification of the accuracy requirements set in the detail 

drawing [12319-70] 
     
  12319 21  Automated measuring system for straightness and flatness deviations of extended surfaces 

[12319-71] 
     
  12319 22  Fabric image inspection using deep learning approach [12319-72] 

     
  12319 23  Development of an approach to automated design and measurement of the front surface of 

ceramic cutters with a system for modifying the original design [12319-73] 
     
  12319 24  Identification of new indicators for recognition of cutting grains and wear of the grinding wheel 

based on image recognition [12319-74] 
     
  12319 25  A new approach of modeling micromachining parts with a shaped generatrix by image 

processing of tool's cutting surface [12319-75] 
     
  12319 26  New optical imaging system for determining wear criteria for cutting inserts [12319-76] 

     
  12319 27  New image processing algorithm to recognition of the profile of micro-mills [12319-77] 

     
  12319 28  New promising approaches to the design of cutting tools based on the search for optimal 

control indicators [12319-78] 
     
     

 

vi




