
PROCEEDINGS OF SPIE 

 

 

 

 

 

Volume 11105 

 

 

Proceedings of SPIE 0277-786X, V. 11105 

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

Novel Optical Systems, Methods, 

and Applications XXII 
 

 

 

Cornelius F. Hahlweg 

Joseph R. Mulley 
Editors 
  

 

 

13–14 August 2019 

San Diego, California, United States 

 

 

Sponsored and Published by  

SPIE 

                                       

 

Novel Optical Systems, Methods, and Applications XXII, edited by Cornelius F. Hahlweg, 
Joseph R. Mulley, Proc. of SPIE Vol. 11105, 1110501 · © 2019 SPIE

CCC code: 0277-786X/19/$21 · doi: 10.1117/12.2551536

Proc. of SPIE Vol. 11105  1110501-1



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 Novel Optical Systems, Methods, and Applications XXII, edited by 
Cornelius F. Hahlweg, Joseph R. Mulley, Proceedings of SPIE Vol. 11105 (SPIE, Bellingham, WA, 2019) 
Seven-digit Article CID Number. 
 

ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510629035 
ISBN: 9781510629042 (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 $21.00 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 0277-
786X/19/$21.00. 
 
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: 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 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. 11105  1110501-2



  Contents 

 

 vii Authors 

 

  ix Conference Committee 

 

  xi Introduction 

 

 SESSION 1  NOVEL OPTICAL INSTRUMENTATION AND METHODS 

     

 

11105 02  Novel UV line beam system for large area processing with 248 nm [11105-1] 

     

 

11105 03  Visualization of dynamic stress conditions in elastic solids utilizing high frequency stroboscopic 

LED arrays [11105-3] 

     

 

11105 04  Simultaneous reconstruction of the initial pressure and sound speed in photoacoustic 

tomography using a deep-learning approach [11105-4] 

     
     

 SESSION 2  NOVEL OPTICAL DESIGN, OPTIMIZATION, AND MODELLING I 

     

 

11105 06  Fast and comfortable GPU-accelerated wave-optical simulation for imaging properties and 

design of highly aspheric 3D-printed freeform microlens systems (Invited Paper) [11105-6] 

     
 

11105 07  Performance enhancement of noisy distributed acoustic sensor using normalized differential 

method [11105-7] 

     

 

11105 08  Deep neural network (DNN) surrogate models for the accelerated design of optical devices 

and systems: moving beyond fully-connected feed forward architectures (Invited Paper) 

[11105-8] 

     

 

11105 09  Effects of individual particulates in optical systems using a spatially isolated contamination 

scattering method [11105-9] 

     
     

 SESSION 3  NOVEL OPTICAL DESIGN, OPTIMIZATION, AND MODELLING II 

     

 

11105 0A  General formula to design freeform collimator lens free of spherical aberration and 

astigmatism [11105-10] 

     
 

11105 0B  Automated design of optical architectures using novel encoding methods and a multi-

objective optimization framework (Invited Paper) [11105-11] 

     

 

11105 0C  Aplanatic afocal system using two GRIN lenses with spherical surfaces [11105-12] 

     

iii

Proc. of SPIE Vol. 11105  1110501-3



 

11105 0D  Software-defined laser ultrasonics: non-destructive testing [11105-57] 

     

 

11105 0E  Rendering light fields for optical system simulation (Invited Paper) [11105-13] 

     
     

 SESSION 4  HYPERSPECTRAL, THERMAL, AND POLARIZATION APPLICATIONS 

     

 

11105 0K  Design of two-focus infrared system with lens-combined modulated wavefront coding 

technology [11105-19] 

     
     

 SESSION 5  BIOMEDICAL APPLICATIONS 

     

 

11105 0N  Sensitive multi-photon nonlinear laser wave-mixing detection of cancer and heart failure 

biomarkers [11105-22] 

     

 

11105 0O  Towards a super-resolution structured illumination microscope based on an array of nanoLEDs 

[11105-23] 

     

 

11105 0P  Hybrid optical prototype for sepsis bedside diagnostics [11105-24] 

     
     

 SESSION 6  PHOTONICS I 

     

 

11105 0R  Implementation of Mach Zehnder modulator based all optical gates [11105-27] 

     

 

11105 0T  Computing complex dispersive refractive indices from thin film optical properties of materials 

[11105-29] 

     
     

 SESSION 7  PHOTONICS II 

     

 

11105 0V  Broadband SiN directional coupler at 850nm for optical coherence tomography [11105-31] 

     

 

11105 0W  High-extinction chip-scale shuttering for quantum technologies [11105-32] 

     
     

   POSTER SESSION 

     

 

11105 0Z  General formula of the refractive telescope design free spherical aberration [11105-35] 

     

 

11105 10  Novel microstructures on indium tin oxide for liquid crystal adaptive lenses [11105-36] 

     

 

11105 11  Smart optical interaction simultaneously integrated with optical touch and fingerprint sensing 

[11105-37] 

iv

Proc. of SPIE Vol. 11105  1110501-4



     

 

11105 14  Depth of field extension through polarization aberrations [11105-40] 

     

 

11105 15  Spectral and selective laser autofluorescent microscopy of blood films [11105-41] 

     

 

11105 17  Azimuthal fractalography networks of biological crystals [11105-43] 

     

 

11105 18  Fractal analysis of patterns for birefringence biological tissues in the diagnostics of 

pathological and necrotic states [11105-44] 

     

 

11105 19  Stokes-correlometry of polycrystalline films of biological fluids in the early diagnostics of 

system pathologies [11105-45] 

     

 

11105 1A  Analytical modeling of polarization transformation of laser radiation of various spectral ranges 

by birefringent structures [11105-46] 

     

 

11105 1C  RGB optoelectronic device determines the refractive index in liquid solutions [11105-48] 

     

 

11105 1D  Modeling three-dimensional transmission of a NOLM in continuous-wave and pulsed regimes 

for optical communications [11105-49] 

     

 

11105 1E  Design of a laser guide star for applications to adaptive optics [11105-50] 

     

 

11105 1F  Automated data acquisition system for the study of the characteristics of temporal-spectral 

evolution in a F8L [11105-51] 

     

 

11105 1H  Maksutov-Cassegrain inspired high object-space resolution lens for smartphone iris imaging 

[11105-53] 

     

 

11105 1I  The influence of phase mask position upon wavefront coded system: doublet imaging system 

[11105-54] 

     

 

11105 1J  Effects of light intensity on disparity for depth extraction in monochrome CMOS image sensor 

with offset pixel apertures [11105-55] 

     
     

 

v

Proc. of SPIE Vol. 11105  1110501-5



Proc. of SPIE Vol. 11105  1110501-6



Authors 
 
 
Numbers in the index correspond to the last two digits of the seven-digit citation identifier (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, 0A, 0B...0Z, followed by 10-1Z, 20-2Z, etc. 
 

 

Algorri, J. F., 10 
Alias, Mohd Sharizal, 07 
Alonso, Oscar, 0O 
Arsalan, Muhammad, 07 
Ashry, Islam, 07 
Banerjee, S., 0T 
Barrón-Zambrano, J. H., 1F 
Bennis, N., 10 
Bhatnagar, Abhinav, 0R 
Bodnar, B. B., 15 
Bodnar, G. B., 17 
Calabro, Katherine W., 09 
Canals, Joan, 0O 
Canini, Federico, 1I 
Carrillo-Delgado, C. M., 1D 
Chang, Seunghyuk, 1J 
Chiu, Po-Sheng, 1I 
Clermont, L., 1E 
Cole, J. B., 0T 
Crawford, Samantha, 0N 
Dainty, Christopher, 0C 
Delmdahl, Ralph, 02 
De Natale, Jeff, 0W 
Diéguez, Ángel, 0O 
Dong, Liquan, 0K 
Dong, Yueqi, 0K 
Dovgun, A., 17, 18 
Drin, Ya., 15 
Drozella, Johannes, 06 
Du, Haoyuan, 0K 
Dubey, Prabhat, 0R 
Dubolazov, A. V., 15, 1A 
Dubolazov, O., 17, 18, 19 
Dvorjak, V., 19 
Estudillo-Ayala, J. M., 1C, 1D, 1F 
Filoteo-Razo, J. D., 1C, 1D, 1F 
Franch, Nil, 0O 
Fu, Yifei, 11 
Galochkin, O., 17, 18 
Georges, M., 1E 
Golub, S., 17, 18 
Goncharov, Alexander V., 0C, 1H 
González Acuña, Rafael G., 0A, 0Z 
Gonzalez, Gerardo, 0D 
Gorsky, M., 15 
Grabovskis, A., 0P 
Grosso, Alessandro, 14 
Gülink, Jan, 0O 
Gutiérrez-Vega, Julio C., 0A, 0Z 

Hass, Klaus, 0D 
Hegde, Ravi S., 08 
Herkommer, Alois M., 06 
Hernandez-Garcia, J. C., 1C, 1D, 1F 
Hoshino, T., 0T 
Hui, Mei, 0K 
Hveding, Frode, 07 
Itoh, M., 0T 
Ivory, Megan, 0W 
Jaroszewicz, L. R., 10 
Jauregui-Vazquez, D., 1C, 1D, 1F 
Johari, Anoopshi, 0R 
Kaushik, Brajesh, 0R 
Kazune, S., 0P 
Kim, Sang-Hwan, 1J 
Kishor, Kamal, 0V 
Kovalchuk, M., 17, 18 
Kross, Steffen, 0W 
Lācis, M., 0P 
Languy, F., 1E 
Lauterio-Cruz, J. P., 1D, 1F 
Lee, Jimin, 1J 
Lee, Sang-Jin, 1J 
Liang, Jie, 0N 
Litvinenko, O., 17 
Liu, Ming, 0K 
Makkar, Roshan, 0V 
Mao, Yuan, 07 
Marcinkevics, Z., 0P 
Martinez-Angulo, J. R., 1D, 1F 
Mihailovich, Rob, 0W 
Morawiak, P., 10 
Moreno, Sergio, 0O 
Mori, K., 0T 
Moro, Victor, 0O 
Motrich, A. V., 1A 
Naithani, Sanjeev, 0R 
Nakamura, J., 0T 
Ng, Tien Khee, 07 
Ohrdes, Hendrik, 03 
Olson, C. C., 0B 
Ooi, Boon S., 07 
Park, JongHo, 1J 
Pavlyukovich, N., 18, 19 
Pavlyukovich, O., 18, 19 
Penteleichuk, N., 19 
Perez, Maximillian A., 0W 
Perez-Quintian, Fernando, 0D 
Pottiez, O., 1D, 1F 

vii

Proc. of SPIE Vol. 11105  1110501-7



 

 

Prades, Joan Daniel, 0O 
Prisyaznyuk, V. P., 15 
Ramirez-Serrano, Jaime, 0W 
Reyes-Ayona, J. R., 1D 
Riobo, Lucas M., 0D 
Rocha, Michelle C., 0C 
Rojas-Laguna, R., 1C, 1D, 1F 
Rubins, U., 0P 
Sakhnovskiy, M., 17, 18 
Sánchez-Pena, J. M., 10 
Santarrosa Rodriguez, S., 1F 
Schwiegerling, Jim, 0E 
Shan, Hongming, 04 
Shaplavskiy, M. V., 15 
Sharma, Bhawna, 0V 
Sharma, Sandeep, 0V 
Sheil, Conor J., 1H 
Shi, Jian, 03 
Shin, Jang-Kyoo, 1J 
Sierra-Hernández, J. M., 1C 
Sokolnyuk, S., 17 
Soltys, I., 15 
Sperling, Patrick, 02 
Suprapto, James, 0N 
Takayanagi, I., 0T 
Talakh, M., 15 
Thiele, Simon, 06 
Tomka, Yu., 15 
Tong, William G., 0N 
 

Toulouse, Andrea, 06 
Trenn, Matthias, 02 
Twiefel, Jens, 03 
Urbach, H. Paul, 1I 
Urruchi, V., 10 
Ushenko, O G., 19, 1A 
Ushenko, Yu., 17, 18 
Vanchulyak, O., 17, 19 
Veiras, Francisco E., 0D 
Vera-Duarte, O. X., 1C 
Vilà, Anna, 0O 
Vonmetz, Kurt, 1I 
Waag, Andreas, 0O 
Wang, Chengliang, 11 
Wang, Ge, 04 
Wasisto, Hutomo Suryo, 0O 
Weinstein, Michael, 03 
Wielert, Tim, 03 
Yang, Yang, 04 
Yatsko, O., 15 
Ye, Zhicheng, 11 
Yu, Xinna, 11 
Zhang, Jianquan, 11 
Zhao, Yuejin, 0K 
Zheng, Jun, 11 
Zhytaryuk, V., 19 
Zollers, Michael, 09 
 

viii

Proc. of SPIE Vol. 11105  1110501-8



Conference Committee 
 
Program Track Chair 

José Sasián, James C. Wyant College of Optical Sciences,  
The University of Arizona (United States) 

 
 

Conference Chairs 

Cornelius F. Hahlweg, bbw Hochschule (Germany) 
Joseph R. Mulley, IDEX Health & Science LLC (United States) 

 

Conference Program Committee 

Francois Callewaert, Northwestern University (United States) 
Joseph S. Choi, Raytheon Space and Airborne Systems  

(United States) 
Arthur J. Davis, ORAFOL Americas, Inc. (United States) 
Stephan Fahr, JENOPTIK Optical Systems GmbH (Germany) 
Peter I. Goldstein, Philips Color Kinetics (United States) 
G. Groot Gregory, Synopsys, Inc. (United States) 
Eric Herman, Zygo Corporation (United States) 
R. John Koshel, College of Optical Sciences, The University of Arizona 

(United States) 
Sara Madaan, The University of Southern California (United States) 
Bharathwaj Appan Narasimhan, Limbak 4PI S.L. (Spain) 
Craig Olson, L-3 Sonoma EO (United States) 
José Sasián, College of Optical Sciences, The University of Arizona 

(United States) 
R. Hamilton Shepard III, Waymo, LLC (United States) 
Haiyin Sun, ChemImage Corporation (United States) 
Udo Zölzer, Helmut-Schmidt Universität (Germany) and University of 

the Federal Armed Forces Hamburg (Germany) 
 

Session Chairs 

1      Novel Optical Instrumentation and Methods 
Joseph R. Mulley, IDEX Health & Science, LLC (United States) 

 
2      Novel Optical Design, Optimization, and Modelling I 

G. Groot Gregory, Synopsys, Inc. (United States) 
 

3      Novel Optical Design, Optimization, and Modelling II 
Stephan Fahr, JENOPTIK Optical Systems GmbH (Germany) 

 
4      Hyperspectral, Thermal, and Polarization Applications 

S. Craig Olson, L-3 Sonoma EO (United States) 

ix

Proc. of SPIE Vol. 11105  1110501-9



 
5      Biomedical Applications 

Hamilton Shepard III, Waymo, LLC (United States) 
 

6      Photonics I 
Cornelius F. Hahlweg, bbw Hochschule (Germany) 

 
7      Photonics II 

Joseph R. Mulley, IDEX Health & Science, LLC (United States) 
Cornelius F. Hahlweg, bbw Hochschule (Germany) 

 
 

 

x

Proc. of SPIE Vol. 11105  1110501-10



Introduction 
 
 
This proceedings volume features papers presented at the twenty-second annual 
conference for Novel Optical Systems, Methods, and Applications held in San 
Diego, California, this year. The conference included a two-day program with 
technical sessions dedicated to: Novel Optical Instrumentation and Methods; 
Novel Optical Design, Optimization, and Modelling; Hyperspectral, Thermal, and 
Polarization Applications; Biomedical Applications; and Photonics. In addition, 
there was a poster session. 
  
Some highlights from the two sessions on Novel Optical Design, Optimization, and 
Modelling, chaired by G. Groot Gregory (Synopsys, Inc.) and Stephan Fahr 
(JENOPTIK Optical Systems, GmbH), included an interesting invited paper on deep 
neural network models used for thin-film design and another which used differential 
evolution for optimizing optical architectures. In the Hyperspectral, Thermal, and 
Polarization Applications session, chaired by Craig Olsen (L-3 Sonoma EO), there 
was a presentation which demonstrated the benefits of applying cross-disciplinary 
principles to optical thermal modelling. R. Hamilton Shepard (Waymo, LLC) chaired 
the Biomedical Applications session which included topics featuring novel 
approaches for super resolution using nano LEDs as well as bedside sepsis 
diagnostics. Finally, there were two Photonics sessions, one of which included an 
interesting work on all-optical logic gates used for optical circuits. 
  
Our thanks go to all the speakers and authors who made this conference an 
enjoyable and interesting event. We are very grateful to those who helped make 
this conference a success, especially the SPIE staff, the program committee, and 
the interested audience members, who spared no effort to keep the discussion 
going. 
   
The program committee provided excellent assistance to ensure quality of content 
while also presiding over several sessions. Thank you for keeping our conference 
running smoothly and on time. Also, thanks to everyone else on our program 
committee who helped review the abstracts and manuscript submissions: Francois 
Callewaert, Joseph Choi, Arthur Davis, Peter Goldstein, Eric Herman, John Koshel, 
Sara Madaan, Bharathwaj Narasimhan, José Sasián, Hayin Sun and Udo Zölzer. 
  
Next year we will return for our twenty-third conference. The chairs will be Cornelius 
Hahlweg and Joseph Mulley. We look forward to seeing you in 2020! 
 
 

Cornelius F. Hahlweg 
       Joseph R. Mulley 
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