
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP20X24-POD 
978-1-7281-7402-0 

2020 IEEE 17th International 
Symposium on Biomedical 
Imaging Workshops  
(ISBI Workshops 2020) 

Iowa City, Iowa, USA 
4 April 2020 



 
 
 
 
 
 
 
Copyright © 2020 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP20X24-POD 
ISBN (Print-On-Demand):  978-1-7281-7402-0 
ISBN (Online):   978-1-7281-7401-3 
 
 
           
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 



Technical Table of Contents 

Data Preprocessing Via Compositions Multi-Channel Mri Images to Improve Brain Tumor 
Segmentation 
Tolstokulakov, Nikolai (Novosibirsk State University), Pavlovskiy, Evgeniy (Novosibirsk State University), 
Tuchinov, Bair (Novosibirsk State University), Amelina, Evgeniya (Novosibirsk State University), Amelin, 
Mihail (FSBI "Federal Neurosurgical Center"), Letyagin, Andrey Yu. (Novosibirsk State University), 
Golushko, Sergey K. (Novosibirsk State University), GROZA, Vladimir (Median Technologies)..........1 

Lung CT Screening with 3D Convolutional Neural Network Architecture 
Lima, Thiago José Barbosa (Universidade Federal do Piauí), Ushizima, Daniela (Lawrence Berkeley 
National Laboratory), Carvalho, Antonio Oseas (Federal University of Piaui),Araujo, Flavio H D (Federal 
University of Piaui)..........5  

Topological Signal Processing in Neuroimaging Studies 
Wang, Yuan (University of South Carolina), Behroozmand, Roozbeh (University of South Carolina), 
Johnson, Lorelei Phillip (University of South Carolina), Bonilha, Leonardo (Medical University of South 
Carolina), Fridriksson, Julius (University of South Carolina).........9  

Material Decomposition Problem in Spectral CT: A Transfer Deep Learning Approach 
Perez Juste Abascal, Juan Felipe (Univ. Lyon, INSA-Lyon, Université Claude Bernard Lyon 1, UJM-Sai), 
Ducros, Nicolas (Univ. Lyon, CREATIS), Pronina, Valeriya (Univ Lyon, INSA-Lyon, Université Claude 
Bernard Lyon 1, UJM-Sain),BUSSOD, Suzanne (Univ. Lyon, INSA-Lyon, Université Claude Bernard Lyon 
1, UJM Sai), Hauptmann, Andreas (UCL), Arridge, Simon (University College London), Douek, Philippe 
(CREATIS-LRMN, Hospices Civils de Lyon), Peyrin, Francoise (Université de Lyon, CNRS UMR 5220, 
INSERM U1206, INSA Lyon).........13 

Deep Quantized Representation for Enhanced Reconstruction 
Gupta, Akash (University of California, Riverside), Aich, Abhishek (University of California, Riverside), 
Rodriguez, Kevin (University of California, Riverside),G, Venugopala Reddy (Univ of California Riverside), 
Roy-Chowdhury, Amit (University of California, Riverside).........17  

Lung Lobe Segmentation with Automated Quality Assurance Using Deep Convolutional Neural 
Networks 
Ram, Sundaresh (University of Michigan), Humphries, Stephen (National Jewish Health), Lynch, David 
(National Jewish Health),Galban, Craig (University of Michigan), Hatt, Charles (University of Michigan - 
Ann Arbor).........21  

Multi-Channel Deep Neural Network for Temporal Lobe Epilepsy Classification Using Multimodal 
MRI Data 
Torres-Velázquez, Maribel (University of Wisconsin-Madison, Madison, WI, USA), Hwang, Gyujoon 
(University of Wisconsin-Madison), Cook, Cole John (University of Wisconsin-Madison),Hermann, Bruce 
(University of Wisconsin-Madison), Prabhakaran, Vivek (University of Wisconsin, Madison), Meyerand, M. 
Elizabeth (University of Wisconsin-Madison), McMillan, Alan B. (University of Wisconsin-
Madison).........25  

Systematic Analysis and Automated Search of Hyper-Parameters for Cell Classifier Training 
Gräbel, Philipp (RWTH Aachen University), Crysandt, Martina (Klinik für Hämatologie, Onkologie, 
Hämostaseologie und Stammzell), Nickel, Gregor (RWTH Aachen University), Herwartz, Reinhilde 
(Uniklinik RWTH Aachen), Melanie, Baumann (Klinik für Hämatologie, Onkologie, Hämostaseologie und 
Stammzell), Klinkhammer, Barbara Mara (RWTH Aachen University), Boor, Peter (RWTH Aachen 
University, University Hospital Aachen), Brümmendorf, Tim Hendrik (Klinik für Hämatologie, Onkologie, 
Hämostaseologie und Stammzell), Merhof, Dorit (RWTH Aachen University).........29 



C-Algl Net: Pathological Images Generate Diagnostic Results
Lian, Zongkai (Sun Yat-sen University), Yang, Haiqiong (Dalian Dermatosis Hospital, Dalian, P. R. 
China), Wu, Fan (Sun Yat-sen University),Li, Mingxin (Dalian Dermatosis Hospital, Dalian, P. R. China), 
Jiang, Shancheng (Sun Yat-Sen University).........33

A Decision Support System for Retinal Defect Detection 
Kanakatte, Aparna (Tata Consultancy Services), Gubbi, Jayavardhana (Tata Consultancy Services), 
Ghose, Avik (TCS Research & Innovation),P, Balamuralidhar (TATA Consultancy Servicess).........37  

DP2 Block: An Improved Multi-Scale Block for Pulmonary Nodule Detection 
Zhang, Hao (Tsinghua Shenzhen International Graduate School), Wang, Haoqian (Tsinghua Shenzhen 
International Graduate School), Zhang, Yongbing (Tsinghua Shenzhen International Graduate 
School),Peng, Yanbin (Peking University Shenzhen Hospital).........41  

Investigating Heritability Across Resting State Brain Networks via Heat Kernel Smoothing on 
Persistence Diagrams 
Kulkarni, Arman (University of Wisconsin, Madison), Chung, Moo K. (University of Wisconsin-Madison), 
Bendlin, Barbara (University of Wisconsin - Madison),Prabhakaran, Vivek (University of Wisconsin, 
Madison).........45  

Pixel-Based Iris and Pupil Segmentation in Cataract Surgery Videos Using Mask R-CNN 
Sokolova, Natalia (Klagenfurt University), Taschwer, Mario (Klagenfurt University), Sarny, Stephanie 
(Klinikum Klagenfurt), Putzgruber-Adamitsch, Doris (Klinikum Klagenfurt), Schoeffmann, Klaus 
(Klagenfurt University)..........49  

Detection of Foreign Objects in Chest Radiographs Using Deep Learning 
Deshpande, Hrishikesh (Philips Research, Hamburg, Germany), Harder, Tim (Philips Research 
Laboratories Hamburg), Saalbach, Axel (Philips GmbH, Innovative Technologies), Sawarkar, Abhivyakti 
(Philips), Buelow, Thomas (Philips Technologie GmbH, Innovative Technologies, Research 
Hamb)..........53  

Sparse aNETT for Solving Inverse Problems with Deep Learning 
Markus, Haltmeier (Universität Innsbruck), Nguyen, Linh (University of Idaho), Obmann, Daniel 
(University of Innsnruck),Schwab, Johannes (University of Innsbruck)..........57  

Dual-Encoder Unet for Fast Mri Reconstruction 
JETHI, AMRIT (HTIC), Murugesan, Balamurali (Indian Institute of Technology Madras), Sirukarumbur 
Shanmugaram, Keerthi Ram (IIT Madras), Sivaprakasam, Mohanasankar (Indian Institute of Technology 
Madras).........61  

Scan-Specific Accelerated MRI Reconstruction in a Regularized Self-Consistent Framework Using 
Recurrent Neural Networks 
Hosseini, Seyed Amir Hossein (University of Minnesota), Yaman, Burhaneddin (University of Minnesota), 
Zhang, Chi (University of Minnesota), Ugurbil, Kamil (University of Minnesota), Moeller, Steen (University 
of Minnesota)..........65  

A Novel U-Like Network for the Segmentation of Thoracic Organs 
Shi, Jun (University of Science and Technology of China), Wen, Ke (USTC), Hao, Xiaoyu (University of 
Science and Technology of China), Xue, Xudong (The First Affiliated Hospital of USTC, Division of Life 
Sciences), An, Hong (USTC).........69  

Csrgan: Medical Image Super-Resolution Using a Generative Adversarial Network 
Zhu, Yongpei (Tsinghua University), Zhou, Zicong (The University of Texas at Arlington), Liao, Guojun 
(The University of Texas at Arlington),Yuan, Kehong (Tsinghua University).........73  



Low-Dose PET Image Restoration with 2D and 3D Network Prior Learning 
Gong, Yu (Northeastern University), Shan, Hongming (Rensselaer Polytechnic Institute), Teng, Yueyang 
(Northeastern University),Zheng, Hairong (Shenzhen Inst of Advanced Tech), Wang, Ge (Rensselaer 
Polytechnic Institute).........77  

Deeply-Supervised Multi-Dose Prior Learning for Low-Dose PET Imaging 
Gong, Yu (Northeastern University), Shan, Hongming (Rensselaer Polytechnic Institute), Teng, Yueyang 
(Northeastern University), Zheng, Hairong (Shenzhen Inst of Advanced Tech), Wang, Ge (Rensselaer 
Polytechnic Institute).........81  

Pneumothorax Segmentation with Effective Conditioned Post-Processing in Chest X-Ray GROZA, 
Vladimir (Median Technologies), Kuzin, Artur (Moscow Institute of Physics and Technology).........85 

A GMM Based Point-Cloud Generation Algorithm and Its Application to Neuroimaging 
Yang, Liu (University of California, Berkeley), Chakraborty, Rudrasis (University of California, 
Berkeley)..........89 

DeepSharpen: Deep-Learning Based Sharpening of 3D Reconstruction Map from Cryo-Electron 
Microscopy 
Zehni, Mona (University of Illinois at Urbana-Champaign), Do, Minh (University of Illinois at Urbana-
Champaign), Zhao, Zhizhen (University of Illinois at Urbana-Champaign).........93  

Joint Low Dose CT Denoising and Kidney Segmentation 
Eslami, Mohammad (Florida International University), Tabarestani, Solale (Florida International 
University), Adjouadi, Malek (Florida International University)..........97  

Preliminary Studies on Training and Fine-Tuning Deep Denoiser Neural Networks in Learned D-
Amp for Undersampled Real Mr Measurements 
Kim, Hanvit (Ulsan National Institute of Science and Technology), Kang, Dong Un (UNIST), Chun, Se 
Young (Ulsan National Institute of Science and Technology (UNIST).........101  

OCT Segmentation Using Convolutional Neural Network 
George, Neetha (College of Engineering, Trivandrum), Charangatt Victor, Jiji (College of 
Engineering)..........105 

Cerebral Microbleed Detection Via Fourier Descriptor with Dual Domain Distribution Modeling Liu, 
Hangfan (University of Pennsylvania), Rashid, Tanweer (Old Dominion University), Habes, Mohamad 
(Biggs Institute Neuroimaging Core (BINC), Glenn Biggs Institute)..........109  

3D Few-View CT Image Reconstruction with Deep Learning 
Xie, Huidong (Rensselaer Polytechnic Institute), Shan, Hongming (Rensselaer Polytechnic Institute), 
Wang, Ge (Rensselaer Polytechnic Institute)..........113  

Fusion of Color Bands Using Genetic Algorithm to Segment Melanoma 
Araújo, Rafael (Federal University of Piauí), Ushizima, Daniela (Lawrence Berkeley National Laboratory), 
Silva, Romuere Rodrigues Veloso (Universidade Federal do Piauí)..........117  

Deep Convolutional Neural Network for Parkinson's Disease Based Handwriting Screening 
Shaban, Mohamed (University of South Alabama)..........121  

Dynamic Topological Data Analysis for Functional Brain Signals 
Songdechakraiwut, Tananun (University of Wisconsin-Madison), Chung, Moo K. (University of 
Wisconsin-Madison)..........125  

Recent Advances in Geometrical Analysis of Topologically-Varying Shapes 
Srivastava, Anuj (Florida State University)...........129  




