
PROCEEDINGS OF SPIE 
 

 

Volume 13492 

Proceedings of SPIE 0277-786X, V. 13492 

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

 

AOPC 2024: Laser Technology  
and Applications 
 
 
 
Pu Zhou 
Editor   

 
 
23–26 July 2024 
Beijing, China 
 
 
Sponsored and Organized by 
Chinese Society for Optical Engineering (CSOE) (China) 
 
Technical Cosponsor 
SPIE 
 
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 AOPC 2024: Laser Technology and Applications, edited by Pu Zhou, 
Proc. of SPIE 13492, Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510687738 
ISBN: 9781510687745 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2024 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
  

Conference Committee 
 

    

LASER TECHNOLOGY AND APPLICATIONS 
  

13492 02 Statistical properties of scattering fields and intensity fluctuation correlation function from 
rarefied randomly distributed particles [13492-3] 

  
13492 03 Continuous Chinese sign language recognition and classification based on millimeter 

wave radar [13492-4] 
  

13492 04 Optimization of thin-disk laser pump scheme for enhanced efficiency [13492-5] 

  
13492 05 A dynamic initialization method for visual inertial odometry based on deep learning  

[13492-6] 
  

13492 06 Design of high-efficiency multilayer dielectric film transmission gratings [13492-7] 

  
13492 07 An airborne terahertz ice cloud detection system [13492-8] 

  
13492 08 Infrared stealth technology based on electrochromic principle [13492-9] 

  
13492 09 Research on front end simulation for an imaging system [13492-10] 

  
13492 0A Sub-pixel image registration method based on super-resolution reconstruction [13492-11] 

  
13492 0B Research on microscanning super resolution imaging [13492-12] 

  
13492 0C Pointing, acquisition, and tracking (PAT) technology for inter-satellite laser links [13492-13] 

  
13492 0D Characteristics of atmospheric vertical structure during a freezing rain process in 

Changsha, Hunan Province based on Ka-band cloud radar [13492-15] 
  

13492 0E Agent based intelligent decision support technology for Earth observation [13492-16] 

  
13492 0F A multitype encoder interface design for different applications [13492-17] 

  
13492 0G Multisatellite radiometric consistency verification based on homogeneous regions  

[13492-18] 
  

iii



13492 0H Wideband tunable mid-infrared laser generating from near-infrared laser pumped 
BaGa4Se7 crystal [13492-20] 

  
13492 0I Status and future of low-coherence broadband laser driver: KUNWU laser facility [13492-23] 

  
13492 0J Extraction and restoration method of underwater turbulence phase distortion information 

based on holographic interference [13492-25] 
  

13492 0K Research on integrated training-inference technology for intelligent interpretation based 
on aerospace big data [13492-26] 

  
13492 0L Self-developed of test platform of vacuum system for laser thruster [13492-27] 

  
13492 0M Simulation and analysis of the aerodynamic characteristics of a rocket dropsonde  

[13492-28] 
  

13492 0N Power scaling of Raman fiber amplifiers based on spectral modulation of higher-order 
Stokes [13492-29] 

  
13492 0O Experimental investigation on optimal pump wavelength in single frequency  

erbium-ytterbium co-doped fiber amplifier [13492-31] 
  

13492 0P Experimental study on the mixing characteristics of upstream transverse injection in cavity 
based on planar laser scattering [13492-32] 

  
13492 0Q Research on the redundancy characteristics of the LASMR-COSM instrument [13492-34] 

  
13492 0R A tunable 1319 nm laser with high power and high beam quality [13492-35] 

  
13492 0S Research on high power (8+1)×1 pump-signal combiner [13492-36] 

  
13492 0T Compact high-repetition-rate Yb: YAG thin-disk regenerative amplifier [13492-38] 

  
13492 0U Analysis impact and verification of gravity on receiving optical axis of the active-passive 

multichannel LiDAR [13492-39] 
  

13492 0V Numerical simulation and experimental study of surface microstructure of aluminum alloy 
prepared by laser [13492-40] 

  
13492 0W Rapid implementation of the intracavity propagation of complex-valued lasers using 

physics-informed neural networks [13492-41] 
  

13492 0X Temperature-independent humidity sensor based on FBGs in dual-core optical fiber  
[13492-42] 

  
13492 0Y Compact laser amplifier based on SrF2 crystal [13492-43] 

  

iv



13492 0Z Study on high brightness fiber coupled diode laser through VBG (volume Bragg grating) 
beam combining [13492-44] 

  
13492 10 Design and property analysis of an ultra-low range Pirani vacuum gauge for  

rocket-sounding [13492-47] 
  

13492 11 A high dynamic range imaging method based on the digital micromirror device  
[13492-48] 

  
13492 12 2.8 μm gain-switched erbium-doped fluoride fiber laser pumped at 1.7 μm [13492-50] 

  
13492 13 An automatic search and alignment method for crystal's self-alignment based on machine 

learning on high power laser facility [13492-51] 
  

13492 14 Performance of CUDA-based FX cross correlation implementations [13492-52] 

  
13492 15 Toward terawatt tabletop laser via chirped pulse amplification with Yb3+ doped crystal 

[13492-53] 
  

13492 16 Research on supersonic flow field reconstruction using physics-informed neural networks 
[13492-54] 

  
13492 17 Estimate method of laser interference image in space background [13492-55] 

  
13492 18 X-ray image target recognition and model lightweight deployment [13492-56] 

  
13492 19 High-precision calibration measurement method for infrared spectral radiation 

characteristics of long-range target [13492-57] 
  

13492 1A Research on local excessive power reasons and optimization of chemical laser light spots 
[13492-59] 

  
13492 1B Design of LWIR athermalization optical system with large relative aperture [13492-60] 

  
13492 1C 10.2μm seven-channel-folded RF-excited waveguide CO2 laser [13492-62] 

  
13492 1D Three-dimension polarimetric correlation pattern guided satellite oriented component 

recognition [13492-63] 
  

13492 1E An attention mechanism based infrared imaging detail enhancement algorithm design 
and implementation with FPGA [13492-64] 

  
13492 1F Image quality improvement method for infrared metalens based on non-blind restoration 

[13492-65] 
  

13492 1G Applied particle-in-cell simulation in the design of excimer laser diode [13492-66] 

  

v



13492 1H Research progress in high-precision spot position detection technology based on the four-
quadrant detector [13492-67] 

  
13492 1I Research on multiaperture imaging technology with large field of view in mid-wave 

infrared [13492-68] 
  

13492 1J Advances in enhancing energy deposition efficiency and lifetime of electron-beam 
pumped excimer lasers [13492-69] 

  
13492 1K Low-orbit communication constellation configuration optimization and beam allocation 

method for regional periodic transmission missions [13492-72] 
  

13492 1L Research on anomaly detection algorithm for spacecraft payload action execution status 
[13492-76] 

  
13492 1M Wavefront sensing using a 1×19 photonic lantern [13492-77] 

  
13492 1N Design of a dropsonde system based on rocket apply to near space and experimental 

research [13492-78] 
  
  

 

vi


