
PROGRESS IN BIOMEDICAL OPTICS AND IMAGING 

Vol. 20 No. 54 

 

 

 

 

Volume 10956 

 

 

Proceedings of SPIE, 1605-7422, V. 10956 

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

Medical Imaging 2019 
 

Digital Pathology 
 

 

 

John E. Tomaszewski 

Aaron D. Ward 

Editors 
  

 

 

20–21 February 2019 

San Diego, California, United States 

 

 

Sponsored by  

SPIE 

 

Cooperating Organizations 

AAPM—American Association of Physicists in Medicine (United States) 

IFCARS—International Foundation for Computer Assisted Radiology and Surgery (Germany) 

MIPS—Medical Image Perception Society (United States) 

SIIM—Society for Imaging Informatics in Medicine (United States) 

WMIS—World Molecular Imaging Society 

 

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 Medical Imaging 2019: Digital Pathology, edited by John E. 
Tomaszewski, Aaron D. Ward, Proceedings of SPIE Vol. 10956 (SPIE, Bellingham, WA, 2019) Seven-digit 
Article CID Number. 
 

ISSN: 1605-7422 
ISSN: 2410-9045 (electronic) 
 
ISBN: 9781510625594 
ISBN: 9781510625600 (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 $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 1605-
7422/19/$18.00. 
 
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 

 

  xi Awards 

  

   KEYNOTE AND MICROSCOPY 

     

 

10956 04  Automatic microscopic cell counting by use of unsupervised adversarial domain adaptation 

and supervised density regression [10956-2] 

     
 

10956 05  Skeleton-based image registration of serial electron microscopy sections [10956-3] 

     
     

   DIAGNOSIS, PROGNOSIS, PREDICTIVE ANALYSIS 

     

 

10956 06  Scale embedding shared neural networks for multiscale histological analysis of prostate 

cancer [10956-4] 

     

 

10956 08  Examining structural patterns and causality in diabetic nephropathy using inter-glomerular 

distance and Bayesian graphical models [10956-6] 

     
 

10956 09  A deep learning framework for context-aware mitotic activity estimation in whole slide images 

[10956-7] 

     

 

10956 0A  High resolution whole prostate biopsy classification using streaming stochastic gradient 

descent [10956-8] 

     
     

   PRECISION MEDICINE AND GRADING 

     

 

10956 0C  Computer aided antibody screening for IHC assay development [10956-10] 

     

 

10956 0D  Automatic high-grade cancer detection on prostatectomy histopathology images [10956-11] 

     

 

10956 0E  Automatic detection of small areas of Gleason grade 5 in prostate tissue using CNN [10956-12] 

     
     
     

iii



 

10956 0F  Two-tier classifier for identifying small objects in histological tissue classification: experiments 

with colon cancer tissue mapping [10956-13] 

     

 

10956 0G  Persistent homology for the automatic classification of prostate cancer aggressiveness in 

histopathology images [10956-14] 

     
     

   MACHINE LEARNING TRENDS 

     

 

10956 0H  From patch-level to ROI-level deep feature representations for breast histopathology 

classification [10956-15] 

     

 

10956 0I  Cancer detection in mass spectrometry imaging data by dilated convolutional neural 

networks [10956-16] 

     

 

10956 0J  Automated multi-class ground-truth labeling of H&E images for deep learning using 

multiplexed fluorescence microscopy [10956-17] 

     

 

10956 0K  Detection of squamous cell carcinoma in digitized histological images from the head and 

neck using convolutional neural networks [10956-18] 

     

 

10956 0L  Automatic microscopic cell counting by use of deeply-supervised density regression model 

[10956-19] 

     
     

   SEGMENTATION AND FEATURE EXTRACTION 

     

 

10956 0M  Joint region and nucleus segmentation for characterization of tumor infiltrating lymphocytes in 

breast cancer [10956-20] 

     

 

10956 0N  Adversarial U-net with spectral normalization for histopathology image segmentation using 

synthetic data [10956-21] 

     

 

10956 0O  3D profiling of amyloid plaque-associated microglia and neuronal damage on confocal 

fluorescence images to aid drug discovery in Alzheimer's disease [10956-22] 

     

 

10956 0P  Machine learning-based approach for fully automated segmentation of muscularis propria 

from histopathology images of intestinal specimens [10956-23] 

     

 

10956 0Q  Detection of acini in histopathology slides: towards automated prediction of breast cancer risk 

[10956-24] 

     

 

10956 0R  Segmentation of follicles from CD8-stained slides of follicular lymphoma using deep learning 

[10956-25] 

     
     
     

     

     

     

iv



   POSTER SESSION 

     

 

10956 0S  Hyperspectral imaging for intraoperative diagnosis of colon cancer metastasis in a liver  

10956-26] 

     

 

10956 0T  Deep detection and classification of mitotic figures [10956-27] 

     

 

10956 0U  An investigation of aggregated transfer learning for classification in digital pathology 

[10956-28] 

     

 

10956 0V  Can ImageNet feature maps be applied to small histopathological datasets for the 

classification of breast cancer metastatic tissue in whole slide images? [10956-29] 

     

 

10956 0X  Digital pathology with hyperspectral imaging for colon and ovarian cancer [10956-32] 

     

 

10956 0Z  Generalization of tumor identification algorithms [10956-34] 

     

 

10956 11  A system for one-shot learning of cervical cancer cell classification in histopathology images 

[10956-36] 

     

 

10956 13  Fragile neural networks: the importance of image standardization for deep learning in digital 

pathology [10956-38] 

     

 

10956 14  Colorectal tumor identification by transferring knowledge from pan-cytokeratin to H&E [10956-

39] 

     

 

10956 16  Cell nuclei segmentation in divergent images using deep learning and stochastic processing 

[10956-41] 

     

 

10956 17  Computational analysis of cerebrovascular structures imaged using two-photon microscopy 

[10956-42] 

     
     

 

v


