
PROCEEDINGS OF SPIE 

 

 

 

 

 

Volume 11139 

 

 

Proceedings of SPIE 0277-786X, V. 11139 

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

Applications of Machine Learning 
 

 

 

Michael E. Zelinski 

Tarek M. Taha 

Jonathan Howe 

Abdul A. S. Awwal 

Khan M. Iftekharuddin 

Editors 
  

 

 

13–14 August 2019 

San Diego, California, United States 

 

 

Sponsored and Published by  

SPIE 

                                       

 



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 Applications of Machine Learning, edited by Michael E. Zelinski, Tarek 
M. Taha, Jonathan Howe, Abdul A. S. Awwal, Khan M. Iftekharuddin, Proceedings of SPIE Vol. 11139 
(SPIE, Bellingham, WA, 2019) Seven-digit Article CID Number. 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510629714 
ISBN: 9781510629721 (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. 

 



  Contents 

 

 
  vii Authors 

   ix Conference Committee 

  

   MACHINE VISION AND MANUFACTURING 

     

 

11139 04  Machine learning prediction of defect types for electroluminescence images of photovoltaic 

panels [11139-1] 

     
 

11139 05  Deep learning-based semantic segmentation for in-process monitoring in laser welding 

applications [11139-2] 

     

 

11139 06  Image classification and control of microfluidic systems [11139-3] 

     

 

11139 07  Deep learning for automated defect detection in high-reliability electronic parts [11139-4] 

     
     

   ELECTRO-OPTICS, IMAGING, AND VIDEO PROCESSING 

     

 

11139 08  Sensor networks and artificial intelligence for real time motion analysis [11139-5] 

     

 

11139 09  Semantic segmentation in egocentric video frames with deep learning for recognition of 

activities of daily living [11139-6] 

     

 

11139 0A  Image disambiguation with deep neural networks [11139-7] 

     

 

11139 0B  Restoration of turbulence-degraded images based on deep convolutional network [11139-8] 

     
     

   COMPUTING HARDWARE FOR MACHINE LEARNING 

     

 

11139 0C  Digital neuromorphic chips for deep learning inference: a comprehensive study [11139-9] 

     
 

11139 0D  Digit recognition based on programmable nanophotonic processor [11139-10] 

     
     

   REMOTE SENSING 

     

 

11139 0E  Reconstruct missing pixels of Landsat land surface temperature product using a CNN with 

partial convolution [11139-11] 

     

iii



 

11139 0G  Conditional generative adversarial networks for data augmentation and adaptation in 

remotely sensed imagery [11139-13] 

     

 

11139 0H  Unsupervised feature learning in remote sensing [11139-14] 

     

 

11139 0I  Phenomenological versus random data augmentation for hyperspectral target detection 

[11139-15] 

     

 

11139 0J  Paired neural networks for hyperspectral target detection [11139-16] 

     
     

   BIG DATA, SIMULATIONS, AND THEORY I 

     

 

11139 0O  A deep learning framework for mesh relaxation in arbitrary Lagrangian-Eulerian simulations 

[11139-21] 

     

 

11139 0P  Trade-offs between inference and learning in image segmentation [11139-22] 

     
     

   BIG DATA, SIMULATIONS, AND THEORY II 

     

 

11139 0R  ML health monitor: taking the pulse of machine learning algorithms in production [11139-24] 

     

 

11139 0S  Simple generative model for assessing feature selection based on relevance, redundancy, 

and redundancy [11139-25] 

     

 

11139 0T  Nonlinear spectral preprocessing for small-brain machine learning [11139-26] 

     
     

   MEDICAL IMAGING AND HEALTHCARE I 

     

 

11139 0U  Glaucoma diagnosis using transfer learning methods [11139-27] 

     

 

11139 0V  Cross-domain diabetic retinopathy detection using deep learning [11139-28] 

     

 

11139 0W  Performance analysis of machine learning and deep learning architectures for malaria 

detection on cell images [11139-29] 

     

 

11139 0X  Histopathological image classification with deep convolutional neural networks [11139-30] 

     
     

   MEDICAL IMAGING AND HEALTHCARE II 

     

 

11139 0Y  Automated quantification of DNA damage via deep transfer learning based analysis of comet 

assay images [11139-31] 

     

iv



 

11139 10  Feasibility of sparse contact thermometry as a method for breast cancer detection [11139-33] 

     

 

11139 11  Transfer learning approach to multiclass classification of child facial expressions [11139-34] 

     
     

   POSTER SESSION 

     

 

11139 13  Support vector machine and convolutional neural network based approaches for defect 

detection in fused filament fabrication [11139-36] 

     

 

11139 14  Crack detection of UAV concrete surface images [11139-37] 

     

 

11139 15  Visual attentiveness recognition using probabilistic neural network [11139-38] 

     

 

11139 16  Monitoring forest disturbance using change detection on synthetic aperture radar imagery 

[11139-39] 

     

 

11139 17  Road network mapping from aerial images [11139-40] 

     

 

11139 18  An efficient framework for monitoring tree cover in an area through aerial images [11139-41] 

     

 

11139 19  Weed classification in grasslands using convolutional neural networks [11139-42] 

     

 

11139 1B  Nature of distracted driving in various physiological conditions [11139-45] 

     
     

 

v


