
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 12282 
 
 

Proceedings of SPIE 0277-786X, V. 12282 

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

2021 International Conference on Optical 
Instruments and Technology 
Optoelectronic Measurement 
Technology and Systems 
 
 
 
Jigui Zhu 
Lijiang Zeng 
Jie Jiang 
Sen Han 
Editors   

 
 
8–10 April 2022 
Online Only, China 
 
 
Sponsored by 
CIS – China Instrument and Control Society (China) 
 
Cosponsored and 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 2021 International Conference on Optical Instruments and Technology: 
Optoelectronic Measurement Technology and Systems, edited by Jigui Zhu, Lijiang Zeng, Jie Jiang, 
Sen Han, Proc. of SPIE 12282, Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510655690 
ISBN: 9781510655706 (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 
 
                ix          Conference Committee 
 
  xi Introduction 
 

xiii           Organizers 
  

   OPTOELECTRONIC MEASUREMENT TECHNOLOGY AND SYSTEM I 
     
 12282 02  Three-dimensional measurement with stereo polarization digital image correlation method 

insensitive to ambient light [12282-59] 
     
 12282 03  Development and application of line measurement Linnik-type white light dispersive 

interferometer [12282-117] 
     
 12282 04  Heterodyne three-degree-of-freedom grating interferometer for ultra-precision positioning of 

lithography machine [12282-113] 
     
 12282 05  Simultaneous high-precision velocimetry and ranging based on beat frequency signal splitting 

via a FMCW lidar with Fabry-Pérot cavity [12282-45] 
     
     

   OPTOELECTRONIC MEASUREMENT TECHNOLOGY AND SYSTEM II 
     
 12282 06  Calibration method for frequency scanning interferometry distance measurement system using 

dispersive interferometry [12282-5] 
     
 12282 07  Vibration compensation method of frequency modulated continuous wave ranging based on 

the superposition of frequency scanning measurement signals in the opposite direction 
[12282-126] 

     
     

   OPTOELECTRONIC MEASUREMENT TECHNOLOGY AND SYSTEM III 
     
 12282 08  Autonomous discrimination method of refracted stars based on projection error [12282-64] 

     
 12282 09  A novel method for reducing the defocus error of a five-degree-of-freedom measurement 

system [12282-24] 
     
 12282 0A  An object tracking algorithm with adaptive template updating for visual tracking measurement 

system [12282-54] 
     

iii



     

   OPTOELECTRONIC MEASUREMENT TECHNOLOGY AND SYSTEM IV 
     
 12282 0B  Spectral-spatial outlier filter for image matching [12282-68] 

     
 12282 0C  Refined attention Siamese network for real-time object tracking [12282-61] 

     
 12282 0D  A visual/IMU system for head pose estimation based on non-cooperative targets [12282-3] 

     
     

   OPTOELECTRONIC MEASUREMENT TECHNOLOGY AND SYSTEM V 
     
 12282 0E  Accuracy evaluation method of laser tracking attitude measurement system based 

on homogeneous coordinate transformation [12282-77] 
     
 12282 0F  Online time-space calibration method of hybrid wMPS-IMU system [12282-15] 

     
 12282 0G  Research on automatic calibration system and measurement method of high precision 

photoelectric encoder [12282-108] 
     
     

   OPTOELECTRONIC MEASUREMENT TECHNOLOGY AND SYSTEM VI 
     
 12282 0H  Research on a simple wide-angle optical modality based on computational imaging 

technology [12282-89] 
     
 12282 0I  A survey on stereo matching and semantic matching [12282-92] 

     
 12282 0J  Deployment of road-garbage detection solution based on YOLOv5 [12282-22] 

     
 12282 0K  Calibration and measurement space inconsistency analysis for workshop measurement 

positioning system (wMPS) [12282-44] 
     
     

   POSTER SESSION 
     
 12282 0L  Design of disturbance suppression controller for optical inertial reference unit [12282-2] 

     
 12282 0M  Adaptive loosely-tightly coupled algorithm for head attitude tracking [12282-4] 

     
 12282 0N  Geometrical parameters evaluation method of aspheric micro-lens by using white light 

interferometer [12282-7] 
     
 12282 0O  A high-accuracy non-contact online measurement method of the rotor-stator axial gap based 

on frequency scanning interferometry [12282-9] 
     

iv



 12282 0P  Several improvements of traditional system calibration method for fringe projection 
profilometry [12282-16] 

     
 12282 0Q  Research on helmet integrated positioning algorithm based on vision and dual MIMU 

[12282-23] 
     
 12282 0R  Introduction of general specifications of Raman spectrometers: a new national standardization 

progress and interpretation [12282-25] 
     
 12282 0S  Dual-comb velocity measurement [12282-26] 

     
 12282 0T  A high-precision calibration method of PSD in long-distance laser auto-collimation system 

[12282-31] 
     
 12282 0U  High precision real-time non-contact measurement of rotor-stator axial gap in narrow space 

based on swept-wavelength interferometry with 1kHz speed [12282-37] 
     
 12282 0V  An ultrasound-guided diffuse fluorescence tomography for small animals [12282-41] 

     
 12282 0W  An improved method for accurately extracting feature information of robot environment 

modeling based on stereo vision [12282-47] 
     
 12282 0X  Long-range high-precision laser ranging using a joint measurement method [12282-49] 

     
 12282 0Y  Research on a laser radar measuring station layout optimization method for large civil aircraft 

components [12282-60] 
     
 12282 0Z  Generalized sidelobe canceler beamforming with an improved covariance matrix estimation 

for medical ultrasound imaging [12282-63] 
     
 12282 10  Design of optical-correlator system based on wavefront phase modulation [12282-66] 

     
 12282 11  Structure optimization for airborne multi-FOV star trackers [12282-67] 

     
 12282 12  Precision measurement method based on optimized combination of pixel-binning cameras 

[12282-70] 
     
 12282 13  Similar model assisted phase unwrapping for three-dimensional measurement based on fringe 

projection [12282-71] 
     
 12282 14  A calibration method of structural model for multi-FOV star tracker based on theodolite 

crosshair imaging [12282-72] 
     
 12282 15  Fast and nanoscale-accuracy surface recovery of white-light scanning interferometry based 

on GPU-accelerated FFT-LMA-PSI algorithm [12282-74] 
     
 12282 16  FPGA displacement calculation platform and test of two-phase grating interference encoder 

[12282-85] 
     
 12282 17  Research on the measuring method for position parameters of large rocket sled by using the 

fusion of multiple measurement systems [12282-87] 

v



     
 12282 18  Study of a static torque measurement device for composite variable pitch propeller blades 

[12282-90] 
     
 12282 19  Accuracy test method of multi-instrument cooperative measurement [12282-91] 

     
 12282 1A  A research on compact short-distance grating interferometer based on ridge prism [12282-95] 

     
 12282 1B  Photoacoustic microfluidics based on all-optical detection [12282-97] 

     
 12282 1C  Ultra-high resolution optoelectronic frequency responses measurement with doubled 

measurement range [12282-102] 
     
 12282 1D  Method and system for phase measurement of the heterodyne interference system [12282-105] 

     
 12282 1E  A study on the axial strain characteristics of extrusion in fiber winding process based on BOTDA 

[12282-106] 
     
 12282 1F  Measurement of surface shape and deformation of small-aperture mirrors based on coaxial 

normal incidence speckle deflectometry system [12282-110] 
     
 12282 1G  Preliminary research on calibration method of digital image correlation measurement system 

[12282-112] 
     
 12282 1H  Laser interference sensor for absolute shape and orthogonal vibration measurements in CNC 

machines [12282-118] 
     
 12282 1I  Research on positioning and control method of high-precision lifting platform [12282-119] 

     
 12282 1J  Phase diversity wavefront sensing based on modified sparrow search algorithm [12282-127] 

     
 12282 1K  Optical techniques for determining wax appearance temperature of waxy crude oil 

[12282-128] 
     
 12282 1L  A piston detection method for segments via convolutional neural networks and its robustness 

analysis [12282-133] 
     
 12282 1M  High precision and fast calibration method of fish-eye camera based on two-dimensional 

turntable [12282-140] 
     
 12282 1N  Non-invasive blood glucose measurement based on visible light and embedded system 

[12282-160] 
     
     

 

vi




