
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 10631 
 
 

Proceedings of SPIE 0277-786X, V. 10631 

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

Ocean Sensing and Monitoring X 
 
 
 
Weilin (Will) Hou 
Robert A. Arnone 
Editors   

 
 
17–18 April 2018 
Orlando, Florida, United States 
 
 
Sponsored and Published by  
SPIE 
 

Ocean Sensing and Monitoring X, edited by Weilin (Will) Hou, Robert A. Arnone, Proc. of SPIE 
Vol. 10631, 1063101 · © 2018 SPIE · CCC code: 0277-786X/18/$18 · doi: 10.1117/12.2322398

Proc. of SPIE Vol. 10631  1063101-1



S PIE ILIBRARY

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 Ocean Sensing and Monitoring X, edited by Weilin (Will) Hou, Robert A. 
Arnone, Proceedings of SPIE Vol. 10631 (SPIE, Bellingham, WA, 2018) Seven-digit Article CID Number. 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510617735 
ISBN: 9781510617742 (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 © 2018, 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 0277-
786X/18/$18.00. 
 
Printed in the United States of America. 
 

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. 10631  1063101-2



  Contents 
 
 

  vii Authors 
  ix Conference Committee 
  

 SESSION 1  REMOTE SENSING OF OCEAN ENVIRONMENT 
     
 10631 02  Seasonal trends of biophysical ocean properties and anomalies across the Mississippi Shelf 

[10631-1] 
     
 10631 03  Anomalous marine biophysical conditions due to 2016 and 2017 wind and flooding events in 

the Northeastern Gulf of Mexico [10631-2] 
     
 10631 04  Hyperspectral determination of ocean color as an ocean monitoring tool: example 

applications in the Gulf of Mexico [10631-3] 
     
 10631 05  Near real time calibration of the Ocean Land Colour Imager [10631-4] 

     
 10631 06  Comparison of aerosol models from the Ocean Color satellite sensors and AERONET-OC and 

their impact on reflectance spectra in coastal waters [10631-5] 
     
 10631 07  Ocean surface characterization using snapshot hyperspectral polarimetric imager [10631-6] 

     
     

 SESSION 3  HARMFUL ALGAL BLOOMS (HAB) 
     
 10631 09  Using observation networks to examine the impact of Lake Okeechobee discharges on the St. 

Lucie Estuary, Florida [10631-10] 
     
 10631 0A  Interannual variability in the Indian River Lagoon, Florida, measured by a network of 

environmental sensors [10631-11] 
     
 10631 0B  Seasonal and inter-annual variability in sea surface temperature and chlorophyll-a 

concentration along the West Florida Shelf: analyzing 5 years of satellite data [10631-12] 
     
 10631 0C  Individual particle measurements to monitor ecological processes in the Indian River Lagoon, 

FL [10631-13] 
     
     

 SESSION 4  OIL SPILL DETECTION 
     
 10631 0E  Infrared polarimetric sensing of oil on water [10631-15] 

     
 10631 0F  Remote measurement of thick oil spill depth using thermal imagery [10631-16] 

     

iii

Proc. of SPIE Vol. 10631  1063101-3



 10631 0G  Mapping and reconnaissance imager, night-enhanced, for sensing of contaminants, oil, and 
unseen threats (MARINE SCOUT) [10631-17] 

     
     

 SESSION 5  IN SITU SENSING 
     
 10631 0H  Analytical model to derive suspended particulate matter concentration in natural waters by 

inversion of optical attenuation and backscattering [10631-18] 
     
 10631 0I  Characterizing instabilities in the developed and transitional boundary layer [10631-19] 

     
     

 SESSION 6  UNDERWATER IMAGING 
     
 10631 0L  Beamforming receiver for underwater pulsed laser line scanning [10631-23] 

     
 10631 0M  Investigation of the compressive line sensing imaging system in a controlled hybrid scattering 

environment [10631-24] 
     
 10631 0N  Object detection and geometric profiling through dirty water media using asymmetry 

properties of backscattered signals [10631-25] 
     
 10631 0O  Image processing technique for an underwater modulated pulse laser imaging system  

[10631-26] 
     
 10631 0P  On plankton distributions and biophysical interactions in diverse coastal and limnological 

environments [10631-27] 
     
     

 SESSION 7  ORBITAL ANGULAR MOMENTUM 
     
 10631 0Q  Lidars utilizing vortex laser beams [10631-28] 

     
 10631 0R  An optical vortex transmissometer [10631-29] 

     
 10631 0S  Analysis of orbital angular momentum laser beams for applications in underwater 

communication [10631-30] 
     
     

 SESSION 8  LIDAR SENSING I 
     
 10631 0U  Development and assessment of lidar modeling to retrieve IOPs [10631-32] 

     
 10631 0W  Sea-ice detection for autonomous underwater vehicles and oceanographic Lagrangian 

platforms by continuous-wave laser polarimetry [10631-34] 
     

iv

Proc. of SPIE Vol. 10631  1063101-4



 10631 0X  Characterizing fluorescence and reflectance properties of Arctic macroalgae as future LiDAR 
targets [10631-35] 

     
 10631 0Y  Underwater object detection performance of a chaotically modulated laser rangefinder 

[10631-36] 
     
     

 SESSION 9  LIDAR SENSING II 
     
 10631 0Z  Comparing fluorescent and differential absorption LiDAR techniques for detecting algal 

biomass with applications to Arctic substrates [10631-37] 
     
 10631 10  Remote characterization of turbid water using a novel LiDAR technique [10631-38] 

     
 10631 11  Monitoring ocean water level in remote shoreline locations using GPS reflectometry [10631-39] 

     
     

 SESSION 10  BIOLUMINESCENCE 
     
 10631 13  Propagation of bioluminescent signals to near-surface from mesopelagic waters [10631-41] 

     
     

   POSTER SESSION 
     
 10631 14  Nonnegative matrix factorization based feature selection analysis for hyperspectral imagery of 

sediment-laden riverine flow [10631-7] 
     
 10631 15  Phase based statistics from direct numerically simulated imagery of sediment-laden oscillatory 

flow for Bayesian belief network analysis [10631-8] 
     
 10631 16  On-orbit polarization sensitivity evaluation of FY-3B MERSI [10631-44] 

     
 10631 17  Spectrally resolved infrared sea surface pyrometric measurements [10631-46] 

     
 10631 18  Exploration of multiple wavelength laser beams propagating underwater [10631-47] 

     
     

 

v

Proc. of SPIE Vol. 10631  1063101-5



Proc. of SPIE Vol. 10631  1063101-6



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. 
 
Ahmed, Sam, 06 
Airola, M. B., 17 
Alles, Daniel, 0Y 
Alley, Amanda, 0R 
Allik, Toomas H., 0F, 0G 
Applegate, Jeff T., 0Q 
Archambault, Philippe, 0X, 0Z 
Arnone, Robert, 02, 03, 06 
Avramov-Zamurovic, Svetlana, 18 
Ax, George, 0G 
Azeem, Irfan, 11 
Babin, Marcel, 0W 
Bowers, Jennifer, 05 
Bowles, Jeff, 07 
Britton, Walter B., 0L 
Brousseau, Denis, 0W 
Brugger, Joseph, 0S 
Cao, Danyang, 16 
Carrizo, Carlos, 07 
Chenault, David B., 0E 
Cochenour, Brandon, 0R 
Crout, Richard, 05 
Crowley, Geoffrey, 10, 11 
Dalgleish, Fraser R., 0L, 0U, 0X, 0Z 
Davis, Christopher C., 0N 
Davis, Kristen S., 0A 
Desaulniers, Pierre, 0W 
Dixon, Roberta E., 0F, 0G 
El-Habashi, Ahmed, 07 
Foster, Robert, 06, 07 
Fournier, Georges, 0W 
Gao, Lei, 16 
Gilerson, Alexander, 06, 07 
Gill, John, 0G 
Gisler, Andrew, 10, 11 
Golovin, Andrii, 07 
Goode, Wesley, 0I 
Gray, Deric, 07 
Gross, Barry, 06 
Hanisak, M. Dennis, 09, 0A 
Herrera, Eder, 06 
Hou, Weilin, 0I, 0M 
 

Hsu, Tian-Jian, 15 
Hu, Yong, 0Q 
Huo, Ran, 16 
Huot, Matthieu, 0X, 0Z 
Illig, David W., 0O 
Jamet, Cedric, 0H 
Janzen, Carol, 11 

Jarosz, Ewa, 04 
Jemison, William, 0Y 
Jolliff, Jason K., 04 
Jones, E. Brooke, 02, 03 
Jose, Felix, 0B 
Kelly, Michael, 18 
Klein, Yaron, 06 
Krueger, Erica Terese, 0B 
Ladner, Sherwin, 02, 04, 05 
Lagunas-Morales, José, 0W, 0Z 
Lambert-Girard, Simon, 0X, 0Z 
Larochelle, Patrick, 0W 
Laux, Alan, 0R 
Lawson, Adam, 04, 05 
LeClair, Lance, 0G 
Lee, Robert, 0N 
Lewis, David, 04 
Leymarie, Édouard, 0W 
Lieber, Mike, 0Q 
Loisel, Hubert, 0H 
MacDonnell, David, 0Q 
Makowski, J. K., 17 
Marec, Claudie, 0W 
Martinolich, Paul, 05 
Matt, Silvia, 0I 
Matteoli, Stefania, 0Z 
McCammon, Molly, 11 
McCarthy, Sean, 04 
McFarland, Malcolm N., 09, 0C, 0P 
Moore, Ian C., 14 
Mullen, Linda J., 0O, 0R 
Myhr, Scot, 0G 
Nayak, Aditya R., 0P 
Nelson, Charles, 0S, 18 
Ouyang, Bing, 0M 
 

Penkerc'h, Christophe, 0W 
Penko, Allison, 04 
Piché, Michel, 0X, 0Z 
Rehm, Eric, 0W, 0X, 0Z 
Reynolds, Adam, 11 
Roy, Gilles, 0W 
Rumbaugh, Luke, 0Y 
Russell, Brandon J., 13 
Scott, Nicholas V., 14, 15 
Sippel, Evan, 0G 
Smith, Travis, 04 
Soto, Inia, 02 
Stockley, Nicole D., 09, 0C 
Strait, Christopher, 0U 

vii

Proc. of SPIE Vol. 10631  1063101-7



Stromberg, Erik, 11 
Sullivan, James M., 09, 0C, 0P, 13 
Sun, Ling, 16 
Sun, Wenbo, 0Q 
Thayer, Jeffrey P., 10 
Thibault, Simon, 0W 
Thomas, M. E., 17 
Tonizzo, Alberto, 0U, 13 
Twardowski, Michael S., 0H, 0P, 0U, 13 
Vaden, Justin P., 0E 
Vuorenkoski, Anni, 0U 
Walters, Mark, 0F, 0G 
Weimer, Carl, 0Q 
Wu, Chensheng, 0N 
Zhuang, Hanqi, 0L 

 

viii

Proc. of SPIE Vol. 10631  1063101-8



Conference Committee 
 
 
Symposium Chair 

         Arthur A. Morrish, Raytheon Space and Airborne Systems  
                        (United States) 
 
Symposium Co-chair 

        Ruth Moser, Air Force Research Laboratory (United States) 
 
Conference Chairs 

Weilin (Will) Hou, U.S. Naval Research Laboratory (United States) 
Robert A. Arnone, The University of Southern Mississippi (United States) 

 
Conference Program Committee 

Samir Ahmed, The City College of New York (United States) 
Brandon Cochenour, Naval Air Warfare Center Aircraft Division 

(United States) 
Fraser R. Dalgleish, Harbor Branch Oceanographic Institute at Florida 

Atlantic University (United States) 
Chuanmin Hu, University of South Florida (United States) 
Linda J. Mullen, Naval Air Systems Command (United States) 
James Sullivan, Harbor Branch Oceanographic Institute at Florida 

Atlantic University (United States) 
Michael Twardowski, Harbor Branch Oceanographic Institute at 

Florida Atlantic University (United States) 
 
Session Chairs 

1      Remote Sensing of Ocean Environment 
Weilin (Will) Hou, U.S. Naval Research Laboratory (United States) 
Robert A. Arnone, The University of Southern Mississippi (United States) 
Chuanmin Hu, University of South Florida (United States) 

 
3      Harmful Algal Blooms (HAB) 

James M. Sullivan, Harbor Branch Oceanographic Institute at Florida 
Atlantic University (United States) 

 
4      Oil Spill Detection 

Samir Ahmed, The City College of New York (United States) 
Fraser R. Dalgleish, Harbor Branch Oceanographic Institute at Florida 

Atlantic University (United States) 

ix

Proc. of SPIE Vol. 10631  1063101-9



5      In Situ Sensing 
Michael S. Twardowski, Harbor Branch Oceanographic Institute at 

Florida Atlantic University (United States) 
Fraser R. Dalgleish, Harbor Branch Oceanographic Institute at Florida 

Atlantic University (United States) 
 

6      Underwater Imaging 
Linda Mullen, Naval Air Warfare Center Aircraft Division  

(United States) 
Weilin (Will) Hou, U.S. Naval Research Laboratory (United States) 

 
7      Orbital Angular Momentum 

Brandon Cochenour, Naval Air Warfare Center Aircraft Division 
(United States) 

Yongxiang Hu, NASA Langley Research Center (United States) 
 

8      Lidar Sensing I 
Weilin (Will) Hou, U.S. Naval Research Laboratory (United States) 
Damien B. Josset, U.S. Naval Research Laboratory (United States) 

 
9      Lidar Sensing II 

Weilin (Will) Hou, U.S. Naval Research Laboratory (United States) 
Damien B. Josset, U.S. Naval Research Laboratory (United States) 

 
10    Bioluminescence 

Michael S. Twardowski, Harbor Branch Oceanographic Institute at 
Florida Atlantic University (United States) 

Weilin (Will) Hou, U.S. Naval Research Laboratory (United States) 
 
 

 

x

Proc. of SPIE Vol. 10631  1063101-10


