PROCEEDINGS OF SPIE

Fifth International Conference
on Optical and Photonics
Engineering

Anand Krishna Asundi
Editor

4-7 April 2017
Singapore

Sponsored by

LUX Photonics Consortium (Singapore)
Nanyang Technological University (Singapore)
International Commission of Optics

Published by
SPIE

Volume 10449

Proceedings of SPIE 0277-786X, V. 10449

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

International Conference on Optical and Photonics Engineering (icOPEN 2017), edited by Anand Krishna Asundi,
Proc. of SPIE Vol. 10449, 1044901 - © 2017 SPIE - CCC code: 0277-786X/17/$18 doi: 10.1117/12.2283417

Proc. of SPIE Vol. 10449 1044901-1



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 Fifth International Conference on Optical and Photonics Engineering,
edited by Anand Krishna Asundi, Proceedings of SPIE Vol. 10449 (SPIE, Belingham, WA, 2017)
Seven-digit Article CID Number.

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510613720
ISBN: 9781510613737 (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 © 2017, Society of Photo-Opfical Insfrumentation Engineers.

Copying of material in this book for internal or personal use, or for the infernal 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
0277-786X/17/$18.00.

Printed in the United States of America.
Publication of record for individual papers is online in the SPIE Digital Library.
s PI E DIGITAL

e 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 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 letfters. 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. 10449 1044901-2



Contents

vii Authors
[ Conference Committee
icOPEN 2017 PROCEEDINGS
10449 03 A digital holography microscopy system for DOE measurement [10449-3]
10449 06 Nondestructive identification of defects in additive manufacturing (AM) structures using
continuous phase-shifted coherent gradient sensing method [10449-6]
10449 07 Stereoscopic shadow microscopy [10449-8]
10449 08 Contact lens assisted imaging with integrate flexible handheld probe for glaucoma
diagnosis [10449-9]
10449 09 Three-dimensional shape measurement with modal phase measuring deflectometry
[10449-10]
10449 OA Stability test of the silicon Fiber Bragg Grating embroidered on textile for joint angle
measurement [10449-11]
10449 0B Geometrical approach to the design of an imaging probe to evaluate the iridocorneal
angle structures [10449-12]
10449 0C Detection of grating asymmetries by phase-structured illumination (Invited Paper)
[10449-13]
10449 0D Effect analysis of material properties of picosecond laser ablation for ABS/PVC [10449-14]
10449 0G Imaging objects behind small obstacles using axicon lens [10449-17]
10449 OH Microscopy using randomized speckle illumination [10449-18]
10449 Ol Fiber optic probe for region of interest (ROI) selective time averaged multi-fluorescence
imaging [10449-19]
10449 0J DMD based digital speckle illumination for high resolution imaging [10449-20]
10449 OL Form error compensation of on-machine noncontact measurement of precision grinding
for large and middle-diameter aspheric elements [10449-22]
10449 00 Double image encryption in Fresnel domain using wavelet fransform, gyrator transform and

spiral phase masks [10449-25]

Proc. of SPIE Vol. 10449 1044901-3



10449 OR

10449 0T

10449 OV

10449 0X

10449 0OY

10449 07

10449 10

10449 11

10449 12

10449 13

10449 15

10449 16

10449 18

10449 19

10449 1A

10449 1B

10449 1C

10449 1D

10449 1E

10449 1F

Application of adaptive optics for flexible laser induced ultrasound field generation and
uncertainty reduction in measurements (Invited Paper) [10449-28]

Full-field 3D shape measurement of specular object having discontinuous surfaces
[10449-31]

Non-uniform fringe patterns for compensating the projector distortion in absolute phase
map [10449-33]

Analysis on ultrashort-pulse laser ablation for nanoscale film of ceramics [10449-35]

Experimental study on nonlinear vibrating of aluminum foam using electronic speckle
pattern interferometry [10449-36]

Out of the lab and into the fab: Nano-alignment as an enabler for Silicon Photonics’ next
chapter [10449-37]

The research on surface characteristics of optical lens by 3D printing technique and
precise diamond turning technique [10449-38]

Calibration of areal surface topography measuring instruments (Invited Paper) [10449-39]

Intensity and contrast based surface roughness measurement approaches for rough and
shiny surfaces [10449-41]

Experimental investigations and parametric studies of surface roughness measurements
using spectrally correlated speckle images [10449-42]

Influence of partially coherent and partially polarized light on polarization imaging of an
edge object [10449-44]

Scatterometry for advanced process control in semiconductor device manufacturing
(Invited Paper) [10449-45]

A review of sensing technologies for small and large-scale touch panels [10449-47]
Multi-beam interferometric patterning in optically transparent materials [10449-48]
A new flexible calibration method for intrinsic parameters of the camera [10449-49]

A review of interferometric techniques with possible improvement in pattern resolution
using near-field patterning [10449-50]

Multi-attribute automatic optimization method for lens system design [10449-51]
Instrument transfer function for digital holography system [10449-52]
Detection method for the focusing performance of small fiber lens [10449-53]

Short-coherence in-line phase-shifting infrared digital holographic microscopy for
measurement of internal structure in silicon [10449-54]

Proc. of SPIE Vol. 10449 1044901-4



10449 1H

10449 11

10449 1K

10449 1L

10449 10

10449 1P

10449 1T

10449 1U

10449 1V

10449 1W

10449 1X

10449 20

10449 21

10449 22

10449 23

10449 25

10449 27

10449 2B

10449 2C

RONI-based steganographic method for 3D scene [10449-56]

Novel adaptive fringe projection technique for high dynamic range 3D shape
measurement [10449-57]

Non destructive inspection of aerospace composites by a fiber-coupled laser ulirasonics
system (Invited Paper) [10449-59]

A fractal image analysis methodology for heat damage inspection in carbon fiber
reinforced composites [10449-61]

Snapshot hyperspectral imaging probe with principal component analysis and confidence
ellipse for classification [10449-64]

Spatial calibration and image processing requirements of an image fiber bundle based
snapshot hyperspectral imaging probe: from raw data to datacube [10449-65]

Fractal speckle image analysis for surface characterization of aerospace structures
[10449-70]

Imaging quality analysis of computer-generated holograms using the point-based method
and slice-based method [10449-71]

Comparison between ternary and binary Gray-code based phase unwrapping methods
[10449-72]

Improvement of phase measurement accuracy and stability in dual-wavelength common-
path digital holographic microscopy [10449-73]

Photo physical properties and estimation of ground and excited state dipole moments of
acridine orange hemi zinc salt and acridine yellow G laser dyes [10449-74]

Multimodal quantitative phase and fluorescence imaging of cell apoptosis [10449-77]
Spectroscopic imaging ellipsometry for thin film detection on uniaxial crystal [10449-78]

Single-shot color fringe projection profilometry using two-step phase shifting and centerline
marker [10449-79]

A cross-scale constrained dynamic programming algorithm for stereo matching
[10449-80]

Research on fast simplification algorithm of point cloud data [10449-82]

Focusing light through strongly scattering media by a controlling binary amplitude
optimization using genetic algorithm [10449-84]

The study on surface characteristics of high transmission components by 3D printing
technique [10449-88]

Numerical study on the maximum small-signal gain coefficient in passively mode-locked
fiber lasers [10449-89]

Proc. of SPIE Vol. 10449 1044901-5



vi

10449 2H

10449 2L
10449 20

10449 2P

10449 2Q

10449 2R
10449 21

10449 2U

10449 2V

10449 2W

10449 2Y

10449 32

10449 33

10449 34
10449 35

10449 36

10449 3A

10449 3B

10449 3H

Two-dimensional wavefront reconstruction based on double-shearing and least squares
fitting [10449-95]

Camera calibration based on virtual planar targets [10449-99]
Fruit ripening using hyper spectral imaging [10449-102]

Double-wavelength optical fiber laser and its application for large step height
measurement [10449-103]

Controlled micro-wrinkling of ultrathin indium-tin-oxide films for transparency tuning
[10449-105]

Transmittance measurement using scanning LED [10449-106]
ST-LIBS for heavy element detection in complex matrices [10449-108]

Monitoring of laser material processing using machine integrated low-coherence
interferometry (Invited Paper) [10449-109]

Fabrication of micro-optical components using femtosecond oscillator pulses [10449-110]

Surface roughness measurement of additive manufactured samples using angular speckle
correlation [10449-111]

The error correction for EMD profilometry [10449-113]

Cylinder stitching interferometry: with and without overlap regions (Invited Paper)
[10449-117]

Development of intergrated laser triangulation sensor and the processing algorithm of light
spot [10449-119]

High speed 3D shape measurements with motion compensation [10449-120]
Defect detection of electronic circuit using digital holographic interfferometry [10449-121]

3D/4D multiscale imaging in acute lymphoblastic leukemia cells-visualizing dynamics of
cell death [10449-122]

High-numerical-aperture sphericity measurement based on stitching interferometry
[10449-127]

Size dependent studies of metal nanoparticles with bio-fluorophores [10449-128]

Artificial defects in CFRP composite structure for thermography and shearography
nondestructive inspection [10449-134]

Proc. of SPIE Vol. 10449 1044901-6



Avuthors

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, 0%, 0A, 0B...0Z, followed by 10-1Z, 20-2Z, etc.

Agour, Mostafa, 0Q, OR, 11
Ahmadzadeh, E., 1E

Alata, Romain, 0K

Alim, Marvin D., 0B, 0I, ON, 00
Atencia, Jesus, 17, 1U
Barada, D., TH

Beléndez, A., 0OC

Bergmann, Ralf B., 0Q, OR, 11
Bertarelli, Chiara, 0K, OL
Betin, Alexandr U., OV, OW
Bianco, Andreaq, 0K, OL, 16
Bjelkhagen, Hans 1., 05
Borisov, Evgenii, 15
Bowman, Christopher N., 04
Bruder, Friedrich-Karl, 0G
Burunkova, Julia, 1Y

Chan, Huang Tian, 0S
Chang, Chi Ching, 0S
Chemisana, Daniel, 17
Chew, Yang Kun, 0S

Chosy, Madeline B., Ol
Colella, Letizia, OK, OL
Collados, M. Victoria, 17, 1U
Csarnovics, Istvan, 1Y

Cui, Xiao-Guang, 1B, 1V
Donchenko, Sergey S., OV, OW
Dubrovin, V. D., OE
Ellabban, Mostafa A., 10
Fabrika, Sergei N., 1L
F&cke, Thomas, 0G, 16
Falldorf, Claas, 0Q, OR, 11
Fally, Martin, 10

Ferndndez, Roberto, 0C, 10
Ferrari, Marc, 1M

Fimia, A., 03, 1C

Flauger, Peter, 10

Francés, J., 0C

Freiheit, Hendrik, 11

Froese, Heinrich, 07, TA
Gallego, Sergi, 0C, 10
Gallli, Paola, OL

Garzén, Francisco, 1C
Gholami, S., 1E

Glavan, Gasper, 10

Glugla, David J., 0B, 0I, 00
Goémez-Climente, Marina, 1U
Gorelaya, Alina, 0Z

Grote, Fabian, 0G

Guo, Jinxin, 0D

Gurylev, O. A, 11

Hagen, Rainer, 0G

Han, Ying, 1J

Hanevich, Pavel, OV, OW
Hara, T., OH

Hartmann, P., 19

Healy, John J., OT, 1B, 1V
H&nel, Dennis, 0G
Horacek, M., 1G

Huang, Hoochong, OU, 1F
Hugot, Emmanuel, 1M
Hung, Cheng-Chieh, 1D
Insaustia, Maider, 1C
Ivanov, S. A., OE, OP
Jackin, B. J., TH
Jaferzadeh, K., 1E

Ju, Byeong-Kwon, 14
Kd&cik, Daniel, 1R
Kalabin, Viacheslav, 1Y
Kang, Ji-Hoon, 14

Keshri, S., OX

Khonina, S. N., 1P
Klattenhoff, Reiner, OR
Klein, Thorsten, 0Q
Klepp, Jurgen, 10

Koch, Eberhard, 0G
Kokenyesi, Sandor, 1Y
Kolarik, V., 1G
Kolyuchkin, V. V., 09
Kovalev, Mikhail, 0Z
Kowalski, Benjamin A., 04, ON
Kozlova, D. A., OP

Kratky, S., 1G

Krykova, V. A., OE

Lalitha Sridhar, Shankar, 00
Lanzoni, Patric, 0K

Le, K. V., OH

Lee, Kwang-Hoon, 13, 14
Leportier, Thibault, 14

Li, Bin, 1F

Li, Weihua, 0U
Loetgering, Lars, 07, 1A
Lushnikov, D. S., 11, 1K
Lyu, Bo-Han, 1D
Madrigal, R., 03, 1C
Malallah, Ra'ed, 0T, 1B, 1V
Malinina, Polina, 0Z

Man, Tianlong, 1J
Marin-Sdez, Julia, 17, 1U

Proc. of SPIE Vol. 10449 1044901-7

vii



Markin, V. V., 11, 1K Tarjanyi, Norbert, 1R

Mdrquez, Andrés, 0C, 10 Toal, V., 0X

Martin, S., OX Tomita, Yasuo, OA, 0D
Martinez-Guardiola, Francisco J., 10 Tsai, Chun-Wei, 1D
Mas-Abelldn, P., 03, 1C Tsuchiyama, Yasuhiro, 18
Masuiji, Shoya, 18 Tsyganov, I. K., 09
Matejka, M., 1G Tursunov, lbrohim, 15
Matsushima, Kyoji, 18 Ustinov, A. V., 1P
Mcleod, Robert R., 04, 0B, OI, ON, 0O Valyvin, Gennady G., 1L
Meluzin, P., 1G Vdzquez-Martin, Irene, 1U
Moon, I., 1E Venediktov, Dmitrii, 15
Muniraj, Inbarasan, 0T, 1B, 1V Venediktov, Viadimir, 0Z, 15
Murphy, K., 0X Verenikina, Nina M., OV
Muslimov, Eduard R., 1L, 1M Vernerey, Franck, 00
Nair, Devatha P., 04 Vijayakumar, A., 08
Naka, Y., OH Walze, Gunther, 0G
Navarro-Fuster, Victor, 0C, 10 Wan, Min, OT, 1F
Naydenova, I., 0X Wan, Yuhong, 1J

Neipp, C., 0C Wang, Chen, 1D

Nelsen, B., 19 Wang, Dayong, 0T, OU, OY, 1F, 1J
Nikonorov, N. V., OE, OP Wang, Fengpeng, 0Y
Nishimura, Naoya, OA Wang, Wei, 1X
Odinokov, Sergey B., 09, 0V, OW, 0Z, 11, 1K, 1S Wang, Yunxin, OU, OY, 1F
Odoi, Keisuke, OA Wewer, Brita, 0G
Oggioni, Luca, 0K Wilhein, Thomas, 07, TA
Orselli, E., 16 Wu, Chia Hao, 0S
Ortuno, Manuel, 0C, 10 Yamaguchi, Masahiro, 18
Oyaizu, Satoko, 0A Yamamoto, Y., OH
Pariani, Giorgio, OK Yatagai, T., TH

Park, Min-Chul, 13, 14 Zamkotsian, Frederic, OK
Pascual, Inmaculada, 0C, 10 Zanutta, Alessio, OL, 16
Pavlycheva, Nadezhda K., 1L Zhang, Xinping, 0D

Peng, Haiyan, 04 Zhao, Jie, OY

Pichugin, I. S., OP Zhao, Juan, 1X

Polyakov, M., 1S Zhao, Liang, 0T, 1B, 1V
Porfirev, A. P., 1P Zherdev, A. Y., 11, 1K
Pul'kin, Sergey, 15 Zhou, Honggiang, 1J
Resman, Amy, 00 Zhou, Xun, 1F

Rewitz, Christian, 0G Zhuk, Dmitrij, 1Y

Rong, Lu, OT, OU, OY, 1F Zlokazov, Evgenii Y., OV, OW

Rosen, Joseph, 08

Ryle, James P., 0T, 1B, 1V
Sakamoto, Yuji, 18
Salzenstein, Patrice, 1N
Sando, Y., TH

Sasaki, T., OH

Semishko, Sergey, OW
Sevryugin, Alexander, 0Z, 15
Sheridan, JohnT., 0T, 1B, 1V
Shishova, M. V., 1l

Shiu, Min Tzung, 0S

Shoeyv, Viadislav, 15

Simic, Aleksandar, 11
Smirnov, A. V., 1K

Soloviev, Maksim, 0Z

Song, Jin Dong, 14

Sonobe, Noriaki, 18
Sullivan, Amy C., 0B, 0I, ON, 00
Suslik, Lubos, 1R

Takaki, Yasuhiro, 12

viii

Proc. of SPIE Vol. 10449 1044901-8



Conference Committee

Conference Chair

Anand Krishna Asundi, Nanyang Technological University (Singapore)

Conference Co-chair

Qian Kemao, Nanyang Technological University (Singapore)

Secretary

Rosmin Elsa Mohan, Nanyang Technological University
(Singapore)

Treasurer

Zhang Yilei, Nanyang Technological University (Singapore)

Technical Chairs

Fu Yu, Nanyang Technological University (Singapore)

Quan Chenggen, National University of Singpore (Singapore)
Kim Young-lJin, Nanyang Technological University (Singapore)
V.M. Murukeshan, Nanyang Technological University (Singapore)

Educational Chair

Lim Han Leong, Ngee Ann Polytechnic (Singapore)

International Advisory Board

Agus Muhamad Hatta, Institut Teknologi Sepuluh Nopember
(Indonesial)

Armando Albertazzi, Universidade Federal de Santa Catarina (Brazil)

Byoungho Lee, Seoul National University (South Korea)

Christophe Gorecki, Le Centre National de la Recherche Scientifique
(France)

David Payne, University of Southampton, (United Kingdom)

Fernando Mendoza Santoyo, CIO (Mexico)

Hillar Aben, |OC (Estonia)

Joewono Widajaja, Suranaree University of Technology (Thailand)

Joris Dirckx, University of Antwerp (Belgium)

Jumpei Tsujiuchi, Tokyo Institute of Technology (Japan)

K. Ramesh, Tokyo Institute of Technology (Japan)

Lo Yu Lung, National Cheng Kung University (Taiwan)

Malgorzata Kujawinska, Warsaw University of Technology (Poland)

Proc. of SPIE Vol. 10449 1044901-9



Proc. of SPIE Vol. 10449 1044901-10



