
PROCEEDINGS OF SPIE 

 
 

Volume  12770 
 

Proceedings of SPIE 0277-786X, V. 12770 

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

 

Optics in Health Care and Biomedical 
Optics XIII 
 
 
Qingming Luo 
Xingde Li 
Ying Gu 
Dan Zhu 
Editors   

 
14–16 October 2023 
Beijing, 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 Optics in Health Care and Biomedical Optics XIII, edited by 
Qingming Luo, Xingde Li, Ying Gu, Dan Zhu, Proc. of SPIE 12770, Seven-digit Article CID Number 
(DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510667891 
ISBN: 9781510667907 (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 Symposium Committee 
 xiii Conference Committee 
  

   PHOTOBIOMODULATION AND MECHANISMS I 

     
 12770 04  Study on the relationship between brain temperature and cytochrome c in hyperacute phase 

of mouse traumatic brain injury [12770-3] 
     
     

   SPECTROSCOPIC DIAGNOSIS 

     
 12770 08  Development of narrow-band image imaging based on hyperspectral image conversion 

technology for capsule endoscopy [12770-8] 
     
 12770 09  Early esophageal detection using hyperspectral engineering and convolutional neural network 

[12770-9] 
     
 12770 0A  Image monitoring of femtosecond laser processing of biological hard tissue with a simple 

mobile phone camera [12770-10] 
     
     

   OCT AND APPLICATIONS I 

     
 12770 0M  Directionally dependent elasticity assessment using acoustic radiation force optical 

coherence elastography [12770-21] 
     
     

   OCT AND APPLICATIONS II 

     
 12770 0O  OCT-specific signal features for semi-automatic semantic scans annotation and segmentation 

[12770-23] 
     
 12770 0P  Fast non-contact blood viscosity measurement based on OCT [12770-25] 

     
 12770 0Q  Adaptive selection of spatial scale to estimate axial gradients of inter-frame phase variations 

for mapping strains in optical coherence elastography [12770-26] 
     
     

     

     

     

iii



   OPTICAL BIOPSY 

     
 12770 0S  Spatial differential distribution of connective cells in two different tumor-associated collagen 

signatures at the breast cancer boundary (Invited Paper) [12770-27] 
     
 12770 0V  Application of multiphoton microscopy for studying liver fibrosis [12770-30] 

     
 12770 0W  Monitoring changes of collagen fibers surrounding breast ductal carcinoma in situ using 

multiphoton microscopy [12770-31] 
     
     

   BIOSENSORS AND APPLICATIONS 

     
 12770 10  Etched SMS-based lossy mode resonance sensor for ascorbic acid detection [12770-35] 

     
 12770 11  SPAD-sensor-based near-infrared imaging and dynamic phantom platform system [12770-36] 

     
     

   DIFFUSE SPECTROSCOPY FOR DIAGNOSTICS 

     
 12770 14  Tissue optical clearing for fNIRS studies in radiotherapy [12770-38] 

     
     

   PHOTOACOUSTIC AND ULTRASOUND IMAGING 

     
 12770 18  Multiwavelength focused ultrasound-optics system for measuring concentration changes in the 

focused area [12770-42] 
     
     

   POSTER SESSION 

     
 12770 1B  Prediction of diabetic foot healing based on hyperspectral reconstruction [12770-7] 

     
 12770 1D  High performance fiber sensors based on splicing structure with different cladding parameter 

for tyramine detection [12770-45] 
     
 12770 1E  Optical resolution photoacoustic microscopy reveals VEGF-induced angiogenesis during bone 

regeneration [12770-46] 
     
 12770 1G  Label-free recombinase polymerase amplification with hyperspectral digital optofluidics 

[12770-50] 
     
 12770 1I  Blood classification method based on single-cell laser tweezers Raman spectroscopy and 

machine learning [12770-52] 
     
     

iv



 12770 1K  Functional platelet aggregation analysis using digital optofluidic scattering quantitation 
[12770-55] 

     
 12770 1L  IR780-based diffuse fluorescence tomography for cancer detection [12770-56] 

     
 12770 1N  Refractive index-based microparticle differentiation by light scattering imaging [12770-58] 

     
 12770 1O  Noise effects on label-free nanoparticles classification using light scattering imaging and 

deep-learning algorithm [12770-59] 
     
 12770 1Q  Noninvasive continuous blood pressure estimation using attention-U-Net based on 

photoplethysmography [12770-62] 
     
 12770 1R  Exploring the unique and coupled effects between birefringence and scattering via a novel 

approach [12770-63] 
     
 12770 1S  Optimal illumination selection for structured light 3D endoscopy based on hyperspectral 

projection [12770-64] 
     
 12770 1T  Elastic wave imaging for elasticity measurements using handheld optical coherence 

elastography [12770-65] 
     
 12770 1U  Fast motion correction in optical coherence tomography with image feature matching 

[12770-66] 
     
 12770 1V  Large depth-of-field and high-resolution optical coherence tomography angiography with a 

needle-shaped beam [12770-67] 
     
 12770 1X  Identification of multiple myeloma resistant cells using machine learning and laser tweezers 

Raman spectroscopy [12770-69] 
     
 12770 1Y  Rapid quantitative analysis based on Lorentzian fitting of hyperspectral stimulated Raman 

scattering imaging data [12770-70] 
     
 12770 21  Optoelectronic system development for conducting laboratory experiments on the analysis of 

animal behavior [12770-73] 
     
 12770 22  Label-free serum detection based on surface-enhanced Raman scattering for noninvasive 

screening of lung cancer [12770-74] 
     
 12770 27  Evaluation of the effect of vascular photothermal therapy based on speckle variance OCT 

[12770-79] 
     
 12770 28  Study of adaptive window space direction contrast method in transmission speckle contrast 

imaging [12770-80] 
     
 12770 29  Evaluation for Achilles tendon rupture based on Mueller matrix polarimetry [12770-81] 

     
 12770 2A  A multiparameter tissue-mimicking phantom for multispectral endoscopic imaging [12770-82] 

     
     

v



 12770 2B  Dilated-residual U-Net for optical coherence tomography noise reduction and resolution 
improvement [12770-83] 

     
 12770 2C  Long working distance fiber probes for endoscopic optical coherence tomography imaging 

[12770-84] 
     
 12770 2D  Whole-eye acoustic radiation force optical coherence elastography with an electrically 

tunable lens [12770-85] 
     
 12770 2E  Hypoxia-improving strategy based on human-derived hemoglobin-based oxygen carriers for 

breast cancer monitored in vivo by functional photoacoustic mesoscopy [12770-86] 
     
 12770 2F  Characterizing cell morphological changes based on deriving parameters from the Mueller 

matrix polarimetry [12770-87] 
     
 12770 2K  Dental caries location with line-structured light and integrated calibration method [12770-92] 

     
 12770 2L  Portable wide-filed OCT/OCTA for retinal imaging [12770-93] 

     
 12770 2N  Research on the classification of striae gravidarum based on feature enhanced U-net model 

[12770-96] 
     
 12770 2O  Exploration of the transfer standard device for rebound tonometer [12770-97] 

     
 12770 2P  Automatic recognition of tumor region in multiphoton images of hepatocellular carcinoma 

using a convolutional neural network [12770-98] 
     
 12770 2Q  Full assessment of in-stent restenosis and associated inflammation based on the integrated 

OCT-NIRF-US intravascular system [12770-99] 
     
 12770 2R  Quantification of algal cell concentration based on optical coherence tomography 

[12770-100] 
     
 12770 2S  Optimizing single photon detection based on superconducting strip photon detector (SSPD) for 

singlet oxygen luminescence detection [12770-101] 
     
 12770 2T  Analyzing the influence from oblique incidence on quantitively backscattering Mueller matrix 

polarimetry: a pilot ex-vivo tissue study [12770-102] 
     
 12770 2U  Feasibility study of quantifying size of port-wine stain (PWS) birthmarks using digital photos 

[12770-103] 
     
 12770 2V  Extracting the feature of nasopharyngeal carcinoma cell cytoskeleton with machine vision 

[12770-104] 
     
 12770 2W  Quantitative evaluation of vascular plaques based on IVUS-OCT-OCE intravascular system 

[12770-105] 
     
 12770 2Y  In vivo study of photodynamic effect induced by combination of IPL and HMME [12770-107] 

     
 12770 2Z  Spectral interferometric polarization-CARS for hyperspectral imaging [12770-108] 

vi



     
 12770 30  Ensemble learning-based multimodal data analysis improving the diagnostic accuracy of 

Alzheimer's disease [12770-109] 
     
 12770 33  Deep-learning autoencoders for unsupervised BCARS chemical imaging [12770-112] 

     
 12770 35  Evaluation of cerebral perfusion and edema after ischemic stroke utilizing SS-OCT [12770-114] 

     
 12770 36  Hyperspectral imaging applied to YOLOv5 to identify early esophageal cancer [12770-115] 

     
 12770 3B  High-throughput and label-free cell cluster monitoring based on light scattering imaging and 

microfluidic technique [12770-121] 
     
 12770 3C  Identification of lymphoma types using 2D light scattering microscopy and machine learning 

[12770-122] 
     
 12770 3D  Capillary velocity measurement using microsphere imaging in optical coherence tomography 

angiography [12770-123] 
     
 12770 3E  An optical fiber x-ray sensing array for small-field radiotherapy [12770-124] 

     
 12770 3F  Fast endoscopic OCTA imaging using proximal scanning catheter [12770-125] 

     
 12770 3G  Wavelength calibration with deep-learning using long short-term memory architectures 

[12770-126] 
     
 12770 3I  A revised inception-ResNet model-based transfer learning for cross-subject decoding of fNIRS-

BCI [12770-128] 
     
 12770 3J  Design of a 1D photonic crystal for cancer detection [12770-130] 

     
 12770 3M  Robust tissue differentiation in head and neck cancer: ex-vivo study with hyperspectral 

imaging and convolutional neural networks [12770-134] 
     
 12770 3N  Temperature distribution and near-infrared spectral characteristics of the multi-layered skin 

tissue [12770-135] 
     
     

   DIGITAL POSTER SESSION 

     
 12770 3O  Experience of using 3D-OCT for visualization of vessels in skin neoplasms [12770-47] 

     
 12770 3P  The first experience of using high-frequency ultrasound examination to diagnose the depth of 

skin damage in combination with the use of OCT [12770-48] 
     
 12770 3Q  Visualization of pathomorphological changes occurring as a result of laser exposure to the skin 

[12770-53] 
     

vii



 12770 3R  Diagnosis of structure of donor site skin in patients with burns and sepsis according to ultra-
high-frequency ultrasound [12770-60] 

     
 12770 3S  3D dense micro-block difference descriptor for gastrointestinal disease detection [12770-129] 

     
     

 

viii


