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Preface

This volume contains a series of technical papers presented in 20th International
Symposium on Optomechatronic Technology, ISOT 2019, held in Resort Marinha
Dourada, Goa, India from November 11–13, 2019. ISOT 2019 was organized
jointly by University of Calcutta, Kolkata, India, and Goa University, Goa, India, in
technical support and collaboration with International Society of Optomechatronics,
ISOM, and financially assisted by Science and Engineering Research Board, SERB,
of Department of Science and Technology, DST, Government of India.

ISOT 2019 was a three-day conference consisted of plenary, invited, and con-
tributory oral and poster sessions. All contributory submissions are peer reviewed.
Interactive sessions were conducted to foster networking and formation of
well-focused collaborations among research groups and industry sessions.

In the symposium, discussion and dissemination had taken place on research
topics related to adaptive optics, optomechanics, machine vision, tracking and
control, image-based micro-/nano-manipulation, control engineering for
optomechatronics, optical metrology, optical sensors and light-based actuators,
optomechatronics for astronomy and space applications, optical-based inspection
and fault diagnosis, polarization sensing and imaging, micro-/nano-optomechanical
systems (MOEMS), optofluidics, optical assembly and packaging optical and
vision-based manufacturing, processes, monitoring, and control optomechatronics
systems in bio- and medical technologies (such as optical coherence tomography,
OCT based systems, endoscopes and optical-based medical instruments).

The editors express their sincere thanks and gratitude to Prof. Dr. Kallol
Bhattacharya, Professor, Department of Applied Optics and Photonics (AOP),
University of Calcutta, the convener and technical chair of ISOT 2019, for his
sincere effort to make this meeting possible in India for the first time as well as to
make it successful along with Dr. Sudhir Cherakulappurath., Assistant Professor, of
Department of Physics, University of Goa, India, who acted as joint convener of the
conference.
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The editors also wish to acknowledge Prof. Dr. Rajib Chakraborty Professor,
Department of AOP, University of Calcutta for his active support and Dr. Kanik
Palodhi, to render his valuable service as the treasurer and a contributor of this
book.

Sincere thanks and gratitude to very active and enthusiast students of
Department of Applied Optics and Photonics, University of Calcutta, along with the
students of the Department of Physics, Goa University for their excellent support
and cooperation to make the conference successful.

The editors wish to acknowledge and convey sincere thanks to all authors who
have contributed to this volume along with the presenters, reviewers, and session
chairs for their participation, support, and valuable contribution to make the sym-
posium successful.

Joensuu, Finland Indrani Bhattacharya
Editor

vi Preface



Contents

1 Astronomical Adaptive Optics at the Indian Institute
of Astrophysics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Sridharan Rengaswamy, Ravinder Banyal, Sreekanth Vallapureddy,
and Hemanth Pruthvi

2 Local Temperature Monitoring Method of a Rotor Using
Near-Infrared Fiber Bragg Grating . . . . . . . . . . . . . . . . . . . . . . . . 13
Rita Abboud, Hani Al Hajjar, Alejandro Ospina, Jad Abou Chaaya,
Youssef Zaatar, and Frédéric Lamarque

3 Blood Oxygenation Monitoring from Human Lips
by Using Diffuse Reflectance Spectroscopy . . . . . . . . . . . . . . . . . . . 25
Ajay Kumar and Rajesh Kanawade

4 A Photonic Crystal Ring Resonator with Circular Air Slot
to Achieve High Quality Factor . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
Akash Kumar Pradhan, Anis Kumar Kabiraj, and Mrinal Sen

5 III–V Nitrides and Graphene SPR Biosensor for Hemoglobin
Detection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
G. Mohanty and B. K. Sahoo

6 Theoretical Implications for Surface Plasmon Resonance Based
on Microstructured Optical Fiber . . . . . . . . . . . . . . . . . . . . . . . . . . 43
D. K. Sharma and S. M. Tripathi

7 Analyzing Thermal Stress Distribution in Metallic Components
Using Digital Holography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
Gaurav Dwivedi and Raj Kumar

8 Development of Chipping Inspection System of Cutting Knife
Edge Using Spatial Filtering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
Hibiki Shiga, Takanori Yazawa, Tatsuki Otsubo,
and Megumu Kuroiwa

vii



9 Fiber Optic Sensor for Acid Detection: An Efficient and Fast
Approach for Concentrated Sulphuric Acid Detection . . . . . . . . . . 71
Karvan Kaushal, Ajay Kumar, Dnyandeo Pawar, Kamlesh Kumar,
and Rajesh Kanawade

10 Optically Induced Transparency in Two Cavity System . . . . . . . . . 77
Kousik Mukherjee and Paresh Chandra Jana

11 Exhaled Breath CH4 and H2S Sensing Using Mid-IR Quantum
Cascade Laser (QCL) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
Mithun Pal and Manik Pradhan

12 Fourier Optics Analysis of Phase and Amplitude Grating
with Uniform Beam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
Prashant Povel Dwivedi

13 A Low-Cost Pathological Gait Detection System in Multi-Kinect
Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
Saikat Chakraborty, Rishabh Mishra, Anurag Dwivedi, Tania Das,
and Anup Nandy

14 Generation of Triangular Pulse by a Highly Nonlinear Normally
Dispersive Chalcogenide Fiber . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
Somen Adhikary, Binoy Krishna Ghosh, and Mousumi Basu

15 Optical Design for Directed Infrared Counter Measure with
Spiral Scanning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
Vishal Bhushan, P. K. Sharma, and Amitava Ghosh

16 Study of Increase in Temperature of Solar Modules Using
Hot Mirror . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
Arnab Panda, Joydeep Chatterjee, Tathagata Sarkar,
Anirban Jyoti Ray, and Kanik Palodhi

17 Digital Holo-Microscopy of Reflecting Surface Using In-Line
Laser Interferometry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123
Chandan Sengupta, Sanjukta Sarkar, and K. Bhattacharya

18 Theoretical Insight of Plasmonic Resonance in WS2–Graphene
Based Hetrostructure with Ag–Au Bimetal
for Optical Sensing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
Jayeta Banerjee and Mina Ray

19 Quantitative Estimation of Spatially Varying Refractive Index
in Optical Fibre Preform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137
Tania Das and Kallol Bhattacharya

20 Selective Edge Enhancement Using Walsh Filters . . . . . . . . . . . . . . 143
Joydeep Chatterjee, Semanti Chakraborty, and Kanik Palodhi

viii Contents



21 Measurement of Load on a Mobile LCD Screen Using
Moiré Pattern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151
Rajarshee Roy, Joydeep Chatterjee, Semanti Chakraborty,
and Kanik Palodhi

22 Refractive Index Measurements of Liquids Using
Moiré Pattern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157
Shruti De, Joydeep Chatterjee, Semanti Chakraborty,
and Kanik Palodhi

23 Supercontinuum Laser Based Photoacoustic Spectroscopic
Sensor for Acetylene Gas Detection . . . . . . . . . . . . . . . . . . . . . . . . 165
Bintomol Baby, Ramya Selvaraj, Nilesh J. Vasa, and Jobin K. Antony

Contents ix



Editors and Contributors

About the Editors

Indrani Bhattacharya is presently working as a
Post-doctoral researcher in Institute of Photonics,
University of Eastern Finland, Joensuu. She was previ-
ously associated with Prof. Ayan Banerjee of LightMatter
Interaction Lab, Indian Institute of Science Education and
Research, IISER, Kolkata and Prof. Vasudevan
Lakshminarayanan of School of Optometry and Vision
Science, University of Waterloo, Canada as a freelance
postdoctoral researcher. She has completed her B.Sc. with
Hons. inPhysics andM.Sc.(Tech.) inAppliedPhysicswith
specialization in Optics and Opto-electronics from
University of Calcutta, India. She came back to academia
to doherPh.D. inTechnology fromDepartment ofApplied
Optics and Photonics, University of Calcutta after a long
period of almost 20 years serving in industry working in
fibre optics. Her research areas include Diffractive Optics,
Biomimetics, Optical Tweezers, Point Spread Function
Engineering, In-Vivo and In-Vitro Biomedical
Applications, Optical Fibre Sensors. She is the current
Chair of Steering Committee members of International
Society ofOptomechatronic Technology, ISOT, amember
of Optical Society of India and serving as the Scholarship
Committee Member of SPIE. She is the Convener and
Organizer of several International Conferences in Optics
and Photonics and Editor of Springer Proceedings in
Physics of Volumes 166, 194, 233 and another in progress
and has published several research articles.

xi



Yukitoshi Otani is a professor at Department of
Optical Engineering and a vice director of Center for
Optical Research and Education (CORE), Utsunomiya
University, Japan. He received his master’s degree from
Tokyo University of Agriculture and Technology in
1990 and his doctor’s degree from the University of
Tokyo in 1995. After working for a brief period at
HOYA Corp., he was an associate professor at Tokyo
University of Agriculture and Technology until 2010.
He was a visiting professor at College of Optical
Sciences, the University of Arizona from 2004 to 2005.
He joined the CORE from April 2010. His current
interests include polarization engineering and
optomechatoronics. He is a fellow of SPIE from
2010, an associate editor of OSA continuum.

Philippe Lutz is Professor at the University of
Franche-Comté, Besancon, France. He is the Director
of the Control science and Micromechatronic Systems
Research department of the Research Institute
FEMTO-ST (www.femto-st.fr). He was the Director
of the Ph.D. graduate school of Engineering science
and Microsystems (400 Ph.D. students) from 2011 to
2017, and he is currently the head of the Doctoral
College of University of Bourgogne Franche-Comté.
His research activities are focused on the design and
control of micro-nanosystems, micro-nanogrippers and
micro-nanorobots. His main contributions for
optomechatronics is the use of micro robotic means for
realizing nanophotonic devices. Member of the
Steering Committee of ISOT, he chaired it during 2
years. He authored over 100 refereed publications (55
in high standard journals), received awards, served as
Associate/Technical Editor for the IEEE T-ASE and
IEEE/ASME TMECH, is senior editor for IEEE CASE
and IROS, and is member of the IEEE RAS Committee
on Micro-Nano Robotics.

xii Editors and Contributors

http://www.femto-st.fr


Dr. Sudhir Cherukulappurath is a UGC-Assistant
Professor in the Physics Department of Goa University,
India. He completed his M.Sc. in Physics and M.Tech.,
in Optoelectronics and Laser Technology from Cochin
University of Science and Technology. After a brief
tenure as Optical engineer in Deposition Sciences Inc.,
USA, he pursued research in the field of nonlinear
optics at the Laboratoire POMA, University of Angers,
France. He obtained Ph.D. from University of Angers,
France. He was postdoctoral fellow at the University of
Bourgogne, France and ICFO, Barcelona. He was
postdoctoral associate in the Department of Electrical
and Computer Engineering of the University of
Minnesota. He has more than 15 years of research
experience in the field of photonics, nano optics and
plasmonics. He has published more than 25 research
articles and is currently a member of the American
Chemical Society. His main research areas include
plasmonics, surface-enhanced Raman spectroscopy and
optical tweezers.

Contributors

Rita Abboud CNRS, FRE 2012 Laboratoire Roberval, Sorbonne Universités,
Université de Technologie de Compiègne (UTC), Compiègne, France;
Applied Physics Laboratory, Faculty of Science, Lebanese University, Jdeidet,
Lebanon

Somen Adhikary Department of Physics, IIEST Shibpur, Howrah, West Bengal,
India

Hani Al Hajjar CNRS, FRE 2012 Laboratoire Roberval, Sorbonne Universités,
Université de Technologie de Compiègne (UTC), Compiègne, France

Jobin K. Antony Rajagiri School of Engineering and Technology, Rajagiri
Valley, Kakkanad, Kochi, India

Bintomol Baby Rajagiri School of Engineering and Technology, Kakkanad,
Kochi, India

Jayeta Banerjee Department of Applied Optics and Photonics, Acharya Prafulla
Chandra Roy Siksha Prangan, University of Calcutta (Technology Campus), Salt
Lake, Kolkata, India

Ravinder Banyal Indian Institute of Astrophysics, Bangalore, Karnataka, India

Editors and Contributors xiii



Mousumi Basu Department of Physics, IIEST Shibpur, Howrah, West Bengal,
India

K. Bhattacharya Department of Applied Optics and Photonics, University of
Calcutta, Salt Lake, Kolkata, India

Kallol Bhattacharya Department of Applied Optics and Photonics, University of
Calcutta, Salt Lake, Kolkata, India

Vishal Bhushan Instruments Research and Development Establishment,
Dehradun, Uttarakhnad, India

Jad Abou Chaaya Applied Physics Laboratory, Faculty of Science, Lebanese
University, Jdeidet, Lebanon

Saikat Chakraborty Machine Intelligence and Bio-motion Research Lab,
Department of Computer Science and Engineering, National Institute of
Technology Rourkela, Rourkela, Odisha, India

Semanti Chakraborty Department of Electronics and Communication
Engineering, Amity University, New Town, Kolkata, India

Joydeep Chatterjee Department of Applied Optics and Photonics, University of
Calcutta, Salt Lake, Kolkata, India

Tania Das Department of Electronics and Communication Engineering, Heritage
Institute of Technology, Kolkata, West Bengal, India

Shruti De Department of Applied Optics and Photonics, University of Calcutta,
Kolkata, India

Anurag Dwivedi Department of Computer Science and Engineering, National
Institute of Technology Sikkim, Sikkim, India

Gaurav Dwivedi CSIR-Central Scientific Instruments Organisation, Chandigarh,
India;
Academy of Scientific & Innovative Research (AcSIR), CSIR-CSIO, Chandigarh,
India

Prashant Povel Dwivedi Department of Electronics and Communication
Engineering, Manipal University Jaipur, Jaipur, Rajasthan, India

Amitava Ghosh Instruments Research and Development Establishment,
Dehradun, Uttarakhnad, India

Binoy Krishna Ghosh Department of Physics, IIEST Shibpur, Howrah, West
Bengal, India

Paresh Chandra Jana Department of Physics and Technophysics, Vidyasagar
University, Midnapore, India

Anirban Jyoti Ray Greenovera India Private Limited, Taltala, Kolkata, West
Bengal, India

xiv Editors and Contributors



Anis Kumar Kabiraj Department of Electronics Engineering, IIT(ISM) Dhanbad,
Dhanbad, India

Rajesh Kanawade CSIR-Central Scientific Instruments Organisation, Sector
30-C, Chandigarh, India;
Academy of Scientific and Innovative Research (AcSIR), Ghaziabad, India

Karvan Kaushal CSIR-Central Scientific Instruments Organisation, Sector 30-C,
Chandigarh, India;
Academy of Scientific and Innovative Research (AcSIR), Ghaziabad, India

Ajay Kumar CSIR-Central Scientific Instruments Organisation, Sector 30-C,
Chandigarh, India;
Academy of Scientific and Innovative Research (AcSIR), Ghaziabad, India

Raj Kumar CSIR-Central Scientific Instruments Organisation, Chandigarh, India;
Academy of Scientific & Innovative Research (AcSIR), CSIR-CSIO, Chandigarh,
India

Kamlesh Kumar CSIR-Central Scientific Instruments Organisation, Sector 30-C,
Chandigarh, India;
Academy of Scientific and Innovative Research (AcSIR), Ghaziabad, India

Megumu Kuroiwa Graduate School of Engineering, Nagasaki University,
Nagasaki, Japan

Frédéric Lamarque CNRS, FRE 2012 Laboratoire Roberval, Sorbonne
Universités, Université de Technologie de Compiègne (UTC), Compiègne, France

Rishabh Mishra Department of Computer Science and Engineering, National
Institute of Technology Sikkim, Sikkim, India

G. Mohanty Department of Physics, Lovely Professional University, Phagwara,
Punjab, India

Kousik Mukherjee Department of Physics and Technophysics, Vidyasagar
University, Midnapore, India

Anup Nandy Machine Intelligence and Bio-motion Research Lab, Department of
Computer Science and Engineering, National Institute of Technology Rourkela,
Rourkela, Odisha, India

Alejandro Ospina CNRS, FRE 2012 Laboratoire Roberval, Sorbonne
Universités, Université de Technologie de Compiègne (UTC), Compiègne, France

Tatsuki Otsubo Graduate School of Engineering, Nagasaki University, Nagasaki,
Japan

Mithun Pal Department of Chemical, Biological and Macromolecular Sciences, S.
N. Bose National Centre for Basic Sciences, Kolkata, India

Editors and Contributors xv



Kanik Palodhi Department of Applied Optics and Photonics, University of
Calcutta, Salt Lake, Kolkata, India

Arnab Panda Department of Applied Optics and Photonics, University of
Calcutta, JD-2, Sector III, Salt Lake, Kolkata, India

Dnyandeo Pawar College of Materials Science and Engineering, Shenzhen
University, Shenzhen, China

Akash Kumar Pradhan Department of Electronics Engineering, IIT(ISM)
Dhanbad, Dhanbad, India

Manik Pradhan Department of Chemical, Biological and Macromolecular
Sciences, S. N. Bose National Centre for Basic Sciences, Salt Lake, JD Block,
Sector III, Kolkata, India;
Technical Research Centre, S. N. Bose National Centre for Basic Sciences, Salt
Lake, JD Block, Sector III, Kolkata, India

Hemanth Pruthvi Leibniz-Institut für Sonnenphysik, Freiburg, Germany

Mina Ray Department of Applied Optics and Photonics, Acharya Prafulla
Chandra Roy Siksha Prangan, University of Calcutta (Technology Campus), Salt
Lake, Kolkata, India

Sridharan Rengaswamy Indian Institute of Astrophysics, Bangalore, Karnataka,
India

Rajarshee Roy Department of Applied Optics and Photonics, University of
Calcutta, Salt Lake, Kolkata, India

B. K. Sahoo Department of Physics, National Institute of Technology, Raipur,
India

Sanjukta Sarkar Department of Electronics and Communication, TechnoIndia,
Saltlake City, Kolkata, India

Tathagata Sarkar Macquarie-Conergy Solar Platform, Singapore, Singapore

Ramya Selvaraj Department of Engineering Design, Indian Institute of
Technology Madras, Chennai, India

Mrinal Sen Department of Electronics Engineering, IIT(ISM) Dhanbad, Dhanbad,
India

Chandan Sengupta Department of Applied Optics and Photonics, University of
Calcutta, Salt Lake, Kolkata, India

D. K. Sharma Center for Lasers and Photonics, Indian Institute of Technology
Kanpur, Kanpur, India

P. K. Sharma Instruments Research and Development Establishment, Dehradun,
Uttarakhnad, India

xvi Editors and Contributors



Hibiki Shiga Graduate School of Engineering, Nagasaki University, Nagasaki,
Japan

S. M. Tripathi Center for Lasers and Photonics, Indian Institute of Technology
Kanpur, Kanpur, India;
Department of Physics, Indian Institute of Technology Kanpur, Kanpur, India

Sreekanth Vallapureddy Indian Institute of Astrophysics, Bangalore, Karnataka,
India

Nilesh J. Vasa Department of Engineering Design, Indian Institute of Technology
Madras, Chennai, India

Takanori Yazawa Graduate School of Engineering, Nagasaki University,
Nagasaki, Japan

Youssef Zaatar Applied Physics Laboratory, Faculty of Science, Lebanese
University, Jdeidet, Lebanon

Editors and Contributors xvii


	Preface
	Contents
	Editors and Contributors



