
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 11925 
 
 

Proceedings of SPIE 0277-786X, V. 11925 

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

Biomedical Imaging and Sensing 
Conference 2021 
 
 
 
Toyohiko Yatagai 
Yoshihisa Aizu 
Osamu Matoba 
Yasuhiro Awatsuji 
Yuan Luo 
Editors 
 
 
Online Only, Japan 
 
 
Published by  
SPIE 
                                       
 

Biomedical Imaging and Sensing Conference 2021, edited by Toyohiko Yatagai, Yoshihisa Aizu, Osamu Matoba, 
Yasuhiro Awatsuji, Yuan Luo, Proc. of SPIE Vol. 11925, 1192501 · © 2021 SPIE · 0277-786X · doi: 10.1117/12.2614449

Proc. of SPIE Vol. 11925  1192501-1



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 Biomedical Imaging and Sensing Conference 2021, edited by Toyohiko 
Yatagai, Yoshihisa Aizu, Osamu Matoba, Yasuhiro Awatsuji, Yuan Luo, Proc. of SPIE  11925, Seven-
digit Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510647183 
ISBN: 9781510647190 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2021 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. 

 

Proc. of SPIE Vol. 11925  1192501-2



  Contents 
 
   JOINT SESSION 
     
  11925 02  Polarized structured illumination microscopy [11925-2] 

     
     

   OPTICAL COHERENCE TOMOGRAPHY 
     
  11925 03  OCT/OCTA-guided laser ablation for tumor treatment (Invited Paper) [11925-3] 

     
     

   MEDICAL/BIOLOGICAL IMAGING INSTRUMENTATION AND TECHNIQUES 
     
  11925 04  High-speed volumetric imaging for brain (Invited Paper) [11925-4] 

     
     

   BIOIMAGING WITH NEW TECHNOLOGIES 
     
  11925 05  Photoacoustic imaging as a bridge from medical imaging to bioimaging (Invited Paper) 

[11925-5] 
     
  11925 06  Fluorescence imaging to understand the molecular mechanism of DNA damage-triggered 

cellular reprogramming in plants (Invited Paper) [11925-6] 
     
  11925 07  Focus-shift using rotating planar mirrors for light sheet microscopy [11925-7] 

     
  11925 08  Physiological modulation of a biological cell by using direct electron beam exposure   

[11925-8] 
     
  11925 09  Deep ultraviolet based serial block-face imaging for three dimensional morphological 

assessment of the rodent brains  [11925-9] 
     
     

   INFRARED AND THZ IMAGING 
     
  11925 0A  Application of infrared laser to living cells for manipulation of gene expression, and in vivo 

temperature measurement method (Invited Paper) [11925-10] 
     
  11925 0B  Estimating the dialectric parameters of water and gel using reflectance and transmission at 

1.85 to 2.07 THz  [11925-11] 
     
  11925 0C  Ceramic-based metamaterial for THz sensing applications  [11925-12] 

iii

Proc. of SPIE Vol. 11925  1192501-3



   OPTOGENETICS 
     
  11925 0D  Holographic optical probing of the computing properties of single neurons (Invited Paper) 

[11925-13] 
     
  11925 0E  Optical control of cellular signaling pathways using animal opsins (Invited Paper) [11925-14] 

     
     

   DIGITAL HOLOGRAPHY 
     
  11925 0F  High-speed planar lightwave circuit digital holographic microscope using a thin film heater for 

biological samples  [11925-15] 
     
  11925 0G  Lensless digital holographic microscope for label-free imaging  [11925-16] 

     
  11925 0H  Simultaneous three-dimensional tracking of a mother colony and a daughter colony of a 

moving Volvox by parallel phase-shifting digital holographic microscope  [11925-17] 
     
  11925 0I  Shape measurement of a droplet using phase-shifting burst digital holography  [11925-18] 

     
  11925 0J  Numerical evaluations for multiplicative algebraic reconstruction technique  [11925-19] 

     
  11925 0K  Image reconstruction of objects through diffusers with different diffusion angles  [11925-20] 

     
     

   DEEP IMAGING 
     
  11925 0M  3D imaging through Fourier lightfield microscopy (Invited Paper) [11925-22] 

     
  11925 0N  Deep tissue imaging by optical coherence tomography / microscopy at Optical Window III 

(Invited Paper) [11925-23] 
     
     

   NANO AND STRUCTURED LIGHT 
     
  11925 0P  Multicolor tracking of single biomolecules with metallic nanoparticles at microsecond time 

resolution (Invited Paper) [11925-25] 
     
  11925 0Q  Fluorescence tags using FRET networks and DNA structural change  [11925-26] 

     
     

   COMPUTATIONAL AND MULTIMODAL IMAGING 
     
  11925 0R  First photon-detection ghost imaging for weak light imaging (Invited Paper) [11925-27] 

     

iv

Proc. of SPIE Vol. 11925  1192501-4



  11925 0S  Simultaneous light-field fluorescence and TIE-based phase imaging  [11925-28] 

     
  11925 0T  Integrated optical imaging system composed of optical time-of-flight and optical coherence 

tomography  [11925-29] 
     
     

   VISUALIZATION AND PROCESSING 
     
  11925 0U  Red blood cell flow dynamics at bifurcations of the brain capillaries (Invited Paper) [11925-30] 

     
  11925 0V  Imaging microplastics consumed by water organisms using a full-Stokes polarization camera  

[11925-31] 
     
  11925 0W  Bio-optic gas visualization system (Sniff-cam) for human volatiles  [11925-32] 

     
  11925 0X  Finger region extraction using color of skin for hand-waving finger vein authentication  

[11925-33] 
     
  11925 0Y  Processing bone fracture image before and after surgery using GPU  [11925-34] 

     
     

   POSTER SESSION 
     
  11925 0Z  Quantitatively characterizing the microstructural features of collagen fiber bundles with or 

without tenocytes by Mueller imaging polarimeter  [11925-35] 
     
  11925 10  Study on the cellular-level polarization characteristics of pathological sections with different 

preparation state by Mueller matrix polarimeter  [11925-36] 
     
  11925 11  Investigation of noncontact fast-scanning internal-temperature measurement using a 

thermopile-infrared point detector  [11925-37] 
     
  11925 12  Comparison of hepatocellular carcinoma and healthy liver tissues utilizing the optical 

polarized system  [11925-38] 
     
  11925 13  Two-step curve fitting combined with a two-layered tissue model to quantify intrinsic 

fluorescence of cervical mucosal tissue in vivo  [11925-39] 
     
  11925 14  Non-invasive quantification of the photon fluence rate in the prefrontal cortex for transcranial 

photobiomodulation (tPBM) (Invited Paper) [11925-40] 
     
  11925 15  Enhancing diagnosis of gingivitis by quantifying gingival tissue functional parameters with 

diffuse reflectance spectroscopy  [11925-41] 
     
  11925 16  High-speed and wide-field endoscopic optical coherence tomography imaging of the oral 

mucosa with a micromotor imaging catheter and polarization diversity detection  [11925-42] 
     
  11925 17  Graphics Processing Unit (GPU) accelerated microvascular imaging framework with optical 

coherence tomography (OCT) and OCT angiography techniques  [11925-43] 

v

Proc. of SPIE Vol. 11925  1192501-5



  11925 18  Quantitative absorption imaging of single nanoparticles by widefield interferometric 
photothermal microscopy  [11925-44] 

     
  11925 19  Label-free imaging of cell nucleus dynamics by coherence brightfield (COBRI) microscopy  

[11925-45] 
     
  11925 1A  Mueller matrix calculation using Electric field Monte Carlo simulation  [11925-46] 

     
  11925 1B  Monitoring of pH by using stimulus responsive hydrogel and Fiber Bragg grating for bioreactor 

application [11925-47] 

       11925 1C  Carcinogenic chromium (VI) sensing using swelling characteristics of hydrogel on Fiber Bragg 
grating  [11925-48] 

     
  11925 1D  Development of a miniature imaging head combing wide-angle camera and optical 

coherence tomography for the semiautonomous laparoscope surgery procedure  [11925-49] 
     
  11925 1E  Quantification of cardiac dynamics of Zebrafish larvae using lightsheet fluorescence 

microscopy  [11925-50] 
     
  11925 1F  Investigation of position and size for lymphedema with Infrared thermal imaging technology  

[11925-51] 
     
  11925 1G  Quantification of the variation of skin properties induced by facial masks using diffuse 

reflectance spectroscopy  [11925-52] 
     
  11925 1H  Digital micro-mirror device based multi-focal confocal microscopy  [11925-53] 

     
  11925 1I  Volume holographic beam shaper for super gaussian beams  [11925-54] 

     
  11925 1J  Fast isotropic quantitative differential phase contrast microscopy using radially asymmetric 

color pupil  [11925-55] 
     
  11925 1K  Moiré lens based long axial scanning telecentric imaging system  [11925-56] 

     
  11925 1L  3D Archimedean spiral metasurface for enhances broadband optical chirality  [11925-57] 

     
  11925 1M  Investigation of laser-indued thermal effect with laser speckle contrast imaging  [11925-58] 

     
  11925 1N  Characterization of vitiligo with optical coherence tomography  [11925-59] 

     
  11925 1O  Airy light sheet microscope for in-vivo imaging of C. elegans  [11925-60] 

     
  11925 1P  Deep neural networks enabled isotropic quantitative differential phase contrast microscopy  

[11925-61] 
     
     

 

vi

Proc. of SPIE Vol. 11925  1192501-6


