PROGRESS IN BIOMEDICAL OPTICS AND IMAGING

Vol. 20 No. 33

Three-Dimensional and
Multidimensional Microscopy:
Image Acquisition and
Processing XXVI

Thomas G. Brown
Tony Wilson
Editors

5-7 February 2019
San Francisco, California, United States

Sponsored and Published by
SPIE

Volume 10883

Proceedings of SPIE, 1605-7422, V. 10883

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

Three-Dimensional and Multidimensional Microscopy: Image Acquisition and Processing XXVI, edited by Thomas G. Brown,
Tony Wilson, Proc. of SPIE Vol. 10883, 1088301 - © 2019 SPIE - CCC code: 1605-7422/19/$18 - doi: 10.1117/12.2523423

Proc. of SPIE Vol. 10883 1088301-1



The papers in this volume were part of the technical conference cited on the cover and fitle 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 Three-Dimensional and Multidimensional Microscopy: Image
Acquisition and Processing XXVI, edited by Thomas G. Brown, Tony Wilson, Proceedings of SPIE
Vol. 10883 (SPIE, Belingham, WA, 2019) Seven-digit Arficle CID Number.

ISSN: 1605-7422
ISSN: 2410-9045 (electronic)

ISBN: 9781510624085
ISBN: 9781510624092 (electronic)

Published by

SPIE

P.O. Box 10, Bellingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time) - Fax +1 360 647 1445
SPIE.org

Copyright © 2019, Society of Photo-Optical Instrumentation Engineers.

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 copying fees. The Transactional Reporting Service base fee for this
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made
electronically through CCC Online 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. The CCC fee code is 1605-
7422/19/$18.00.

Printfed 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: Proceedings of SPIE follow an e-First publication model. A unique citation
identifier (CID) number is assigned to each article 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 sfructured as follows:
= The first five digits correspond fo 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, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.

Proc. of SPIE Vol. 10883 1088301-2



Contents

v Authors
vii Conference Committee

MOLECULAR IMAGING AND TRACKING

10883 OA Fluorescence Recovery After Photobleaching (FRAP) with simultaneous Fluorescence Lifetime
and time-resolved Fluorescence Anisotropy Imaging (FLIM and tr-FAIM) [10883-8]
HIGH SPEED AND AUTOMATION IN MICROSCOPY

10883 OB Evaluation of a high speed multispectral light source for stroboscopic differential imaging for
endocardial examination of Daphnia magna [10883-9]

10883 OE Fast stimulated Raman projection tomography with iterative reconstruction from sparse
projections [10883-12]
COMPRESSIVE SENSING IN MICROSCOPY

10883 00 Model-based iterative reconstruction for spectral-domain optical coherence tomography
[10883-21]
CELL AND TISSUE IMAGING |

10883 0S Feasibility study of limited-angle reconstruction based in vivo optical projection tomography
[10883-25]
CELL AND TISSUE IMAGING I

10883 OX Refractive index properties of the retina accessed by multi-wavelength digital holographic
microscopy [10883-30]

10883 0Z Non-destructive real-time monitoring of brain tumor exception by combining high-frequency

ultrasounds with infrared speciroscopy [10883-32]

Proc. of SPIE Vol. 10883 1088301-3



ADVANCES IN INSTRUMENT DESIGN

10883 12 Enhanced spectral lighffield fusion microscopy via deep computational optics for whole-slide
pathology [10883-35]

10883 14 Wave-optical calibration of a light-field fluorescence microscopy [10883-37]
QUANTITATIVE PHASE AND HOLOGRAPHIC METHODS

10883 15 Stereo in-line holographic digital microscope [10883-38]

10883 17 Signal evaluation in chromatic confocal spectral interferometry via k-space phase equality
approach [10883-40]

10883 18 Projection multiplexing for enhanced acquisition speed in holographic tomography [10883-41]
NONLINEAR AND FLUORESCENCE MICROSCOPY

10883 1A Hyperspectral imaging fluorescence excitation scanning (HIFEX) microscopy for live cell
imaging [10883-45]

10883 1B Three-dimensional fluorescence imaging with an automated light-field microscope [10883-46]

10883 1C Temporal focusing-based multiphoton excitation fluorescence images with background noise
cancellation via Hilbert-Huang transform [10883-47]
POSTER SESSION

10883 1E Spatial encoded polarization dependent nonlinear optical analysis for local tensors imaging of
collagenous tissue [10883-49]

10883 1F Compressed ultrafast transmission electron microscopy: a simulation study [10883-50]

10883 1G A real-time driver monitoring system using a high sensitivity camera [10883-51]

10883 11 Morphological cell image analysis for real-time monitoring of stem cell culture [10883-53]

Proc. of SPIE Vol. 10883 1088301-4



Authors

Numbers in the index correspond to the last two digits of the seven-digit citation identfifier (CID) article
numbering system used in Proceedings of SPIE. The first five digits reflect the volume number. Base 36
numbering is employed for the last two digits and indicates the order of articles within the volume.
Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, OA, 0B...0Z, followed by 10-1Z, 20-2Z, etc.

Amanatiadis, Stamatios A., 0Z
Antipa, Nick, 15
Apostolidis, Georgios K., 0Z
Baczewska, Maria, 18
Bagnaninchi, Pierre O., 00
Bao, Cuiping, OE, 0S
Barroso Pefa, Alvaro, 0X
Baselt, Tobias, OB
Baumgart, M., 14, 1B
Beavil, A. J., 0A

Beavil, R. L., 0A

Bereczki, T., 14, 1B

Bianco, Simone, 15
Biswas, Sujoy, 15
Boettcher, T., 17

Bonani, Mayara, 15
Browning, Craig, TA

Cao, Chen, 1G

Chang, Chia-Yuan, 1C
Chen, Duofang, 0S

Chen, Shean-Jen, 1C
Chen, Xueli, OE, 0S

Claus, D., 17

Crnjar, A., OA

Deal, Joshua, TA

Deng, Fengyuan, 1E

Ding, Changqin, 1E

Ding, L., 17

Economou, A. M., 0A

El Haj, Alicia, 00

Einatan, Daniel, 15

Fenu, Gianni, 15

Fung, Jennifer, 15

Giger, Maryellen L., 11
Gregory, Carl A., 11
Griswold, John Robert, TA
Gunn Mayes, Samantha, 1A
Hakamata, Masashi, 1G
Harms, K., 14, 1B
Hartmann, Peter, OB
Haskell, Andrew W., 11
Heiduschka, Peter, OX
Hirvonen, L. M., OA

Hu, Yvonne Yuling, 1C
Kabardiadi, Alexander, OB
Kagawa, Keiichiro, 1G
Karagiannis, Georgios Th., 0Z
Kaunas, Roland R., 11
Kawahito, Shoji, 1G

Kazemzadeh, Farnoud, 12
Kemper, Bjorn, 0X

Kenda, A., 14, 1B
Ketelhut, Steffi, 0X
Kujawinska, Matgorzata, 18
Kus, Arkadiusz, 18
Leavesley, Silas J., TA

Le Marois, A., OA

Levitt, J. A., OA

Liang, Jimin, OE, 0OS

Liang, Jinyang, 1F
Li-Chang, Hector, 12

Lin, Chun-Yu, 1C

Liu, Xianglei, 1F

Lo, Yuan-Rong, 1C
Maitland, Kristen C., 11
Mason, Jonathan H., 00
Mayes, Sam, 1A
McAlister, Kathleen, TA
McNeill, Eoin P., 11
Molteni, C., 0A

Mota, Sakina Mohammed, 11
Murru, Alessio, 15
Nettels-Hackert, Geburg, 0X
Ortiz-Zapater, E., OA
Osten, W., 17

Parker, Marina, 1A
Parsons, M., OA

Pastore, Vito, 15

Pribosek, J., 14, 1B
Reinwald, Yvonne, 00
Rich, Thomas C., 1A
Ripper, D., 1B

Rogers, Robert E., 11
Rogler, Georg N., 0B
Schnekenburger, JUrgen, 0X
Simpson, Garth J., 1E
Steinbrener, J., 14, 1B
Suhling, K., OA

Tan, Leyi, 1G

Taphanel, M., 17
Teijeiro-Gonzalez, Y., 0A
Tortschanoff, A., 14, 1B
Tsumura, Norimichi, 1G
Ulcickas, James R. W., 1E
Waller, Laura, 15

Wang, Huiyuan, OE

Wang, Nan, 0S

Waters, Sarah, 00

Proc. of SPIE Vol. 10883 1088301-5



vi

Wittig, Marcus, 0B
Wong, Alexander, 12
Yang, Ying, 00
Yurtsever, Aycan, 1F
Zhan, Yonghua, OE
Zhang, Shian, 1F

Zhu, Shouping, OE, 0S
Ziemczonok, Michat, 18
Zimmerman, Thomas, 15

Proc. of SPIE Vol. 10883 1088301-6



Conference Committee

Symposium Chairs

James G. Fujimoto, Massachusetts Institute of Technology
(United States)

R. Rox Anderson, Wellman Center for Photomedicine, Massachusetts
General Hospital (United States) and Harvard Medical School
(United States)

Symposium Co-chairs

Jennifer K. Barton, The University of Arizona (United States)
Wolfgang Drexler, Medical University of Vienna (Austria)

Program Track Chairs

Ammasi Periasamy, University of Virginia (United States)
Daniel L. Farkas, University of Southern California (United States) and
SMI (United States)

Conference Chairs

Thomas G. Brown, University of Rochester (United States)
Tony Wilson, University of Oxford (United Kingdom)

Conference Program Committee

Martin Booth, University of Oxford (United Kingdom)

Charles A. DiMarzio, Northeastern University (United States)
Jonathan 1. C. Liv, University of Washington (United States)
Raimund J. Ober, Texas A&M University (United States)
Chrysanthe Preza, University of Memphis (United States)

Monika Ritsch-Marte, Medizinische Universitat Innsbruck (Austria)
Laura Waller, University of California, Berkeley (United States)

Session Chairs

1 Structured lllumination in Mulfidimensional Microscopy
Thomas G. Brown, University of Rochester (United States)

2  Molecular Imaging and Tracking
Martin J. Booth, University of Oxford (United Kingdom)

vii

Proc. of SPIE Vol. 10883 1088301-7



3  High Speed and Automation in Microscopy
Lei Tian, Boston University (United States)

4 Algorithms and Modeling
Thomas G. Brown, University of Rochester (United States)

5 Compressive Sensing in Microscopy
Zachary Smith, University of Science and Technology of China
(China)

6 Celland Tissue Imaging |
Martin J. Booth, University of Oxford (United Kingdom)

7 Cell and Tissue Imaging |l
Charles A. DiMarzio, Northeastern University (United States)

8 Advancesin Instrument Design
Thomas G. Brown, University of Rochester (United States)

9  Quantitative Phase and Holographic Methods
Alexander Jesacher, Medizinische Universitét Wien (Austria)

10 Nonlinear and Fluorescence Microscopy
Thomas G. Brown, University of Rochester (United States)

viii

Proc. of SPIE Vol. 10883 1088301-8



