PROGRESS IN BIOMEDICAL OPTICS AND IMAGING

Vol. 22 No. 2

Medical Imaging 2021
Image Processing

Ivana Isgum
Bennett A. Landman
Editors

15-19 February 2021
Online Only, United States

Sponsored by
SPIE

Cooperating Organizations

AAPM—American Association of Physicists in Medicine (United States)
MIPS—Medical Image Perception Society (United States)
SlIM—Society for Imaging Informatics in Medicine (United States)
WMIS—World Molecular Imaging Society (United States)

Published by
SPIE

Volume 11596
Part One of Two Parts

Proceedings of SPIE, 1605-7422, V. 11596

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



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 2021: Image Processing, edited by Ivana Isgum,
Bennett A. Landman, Proceedings of SPIE Vol. 11596 (SPIE, Bellingham, WA, 2021) Seven-digit Article
CID Number.

ISSN: 1605-7422
ISSN: 2410-9045 (electronic)

ISBN: 9781510640214
ISBN: 9781510640221 (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 © 2021, 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 1605-
7422/21/$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 10-17, 20-2Z, etc. The CID Number appears on each
page of the manuscript.



Contents

Part One
DEEP LEARNING

11596 05 Single MR image super-resolution via mixed self-similarity attention network [11596-1]

11596 06 Domain adaptation for organ segmentation from non-contrast to contrast enhanced CT
[11596-2]

11596 07 EMONAS: efficient multiobjective neural architecture search framework for 3D medical image
segmentation [11596-3]

11596 08 Lesion-wise evaluation for effective performance monitoring of small object segmentation
[11596-4]
DEEP DIVE

11596 OA Automated end-to-end deep learning framework for classification and tumor localization from
native non-stained pathology images [11596-6]

11596 0B Automatic whole-heart segmentation in 4D TAVI treatment planning CT [11596-7]

11596 0C G-MIND: an end-to-end multimodal imaging-genetics framework for biomarker identification
and disease classification (Image Processing Student Paper Award) [11596-8]

11596 0D Longitudinal subcortical segmentation with deep learning [11596-43]

11596 OE Unsupervised super-resolution: creating high-resolution medical images from low-resolution
anisotropic examples [11596-44]

11596 OF Learning inverse consistent 3D groupwise registration with deforming autoencoders [11596-45]
BRAIN PHENOTYPES

11596 0G A pairwise approach for fMRI group studies using the BrainSync transform [11596-9]

11596 OH Association and prediction of phenotypic traits from neuroimaging data using a multi-

component mixed model excluding the target vertex [11596-10]



11596 0l Accurate estimation of total infracranial volume in MRI using a multi-tasked image-to-image
translation network [11596-11]

11596 0J Cascaded multi-scale feature interaction for choroidal atrophy segmentation [11596-12]

11596 OK BrainTumorNet: multi-task learning for joint segmentation of high-grade glioma and brain
metastases from MR images [11596-13]
REGISTRATION AND LOCALIZATION

11596 OL Learning unbiased group-wise registration (LUGR) and joint segmentation: evaluation on
longitudinal diffusion MRI [11596-14]

11596 OM A novel unsupervised learning model for diffeomorphic image registration [11596-15]

11596 ON Deep learning for the detection of landmarks in head CT images and automatic quality
assessment [11596-16]

11596 00 Multi-agent shape models for hip landmark detection in MR scans [11596-17]

11596 OP Graph loss function for unsupervised learning-based deformable medical image registration
[11596-18]

11596 0Q DA-AR-Net: an attentive activation based deformable auto-encoder for group-wise registration
[11596-19]
MODELING AND RECON

11596 OR Joint analysis of structural connectivity and cortical surface features: correlates with mild
traumatic brain injury [11596-20]

11596 0S Automatic model-based 3D reconstruction of the teeth from five photographs with predefined
viewing directions [11596-21]

11596 OT Dynamic palatogram generation from Cine MRI for normalized speech assessment [11596-22]

11596 OU Metal artifact reduction, intra cochlear anatomy segmentation, and cochlear implant
electrodes localization in CT images with a multi-task 3D network [11596-23]

11596 OV Low-count PET image reconstruction with Bayesian inference over a deep prior [11596-24]
NEUROIMAGING

11596 OW MRI subcortical segmentation in neurodegeneration with cascaded 3D CNNs [11596-25]



11596 0X Finding atrophy patterns of grey matter through orthonormal non-negative factorization
[11596-26]

11596 OY Establishing surface correspondence for post-surgical cortical thickness changes in temporal
lobe epilepsy [11596-27]

11596 0Z Improving Tiw MRI-based brain tumor segmentation using cross-modal distillation [11596-28]

11596 11 Use of a convolutional neural network to identify infarct core using computed tomography
perfusion parameters [11596-30]
ADVERSARIAL LEARNING

11596 12 Enhancing reproductive organ segmentation in pediatric CT via adversarial learning [11596-31]

11596 13 GAN based unsupervised segmentation: should we match the exact number of objects
[11596-32]

11596 14 Improved CycleGAN with application to COVID-19 classification [11596-33]

11596 15 Adversarial robustness study of convolutional neural network for lumbar disk shape
reconstruction from MR images [11596-34]

11596 16 Self-supervised monocular depth estimation in gastroendoscopy using GAN-augmented
images [11596-35]

11596 17 SlabGAN: a method for generating efficient 3D anisotropic medical volumes using generative
adversarial networks [11596-36]

11596 18 TextureWGAN: texture preserving WGAN with MLE regularizer for inverse problems [11596-37]
ABDOMEN AND PELVIS

11596 19 Towards cascaded V-Net for automatic accurate kidney segmentation from abdominal CT
images [11596-38]

11596 1A Combined 3D super-resolution, de-noising and partial volume correction for percutaneous
ablation [11596-39]

11596 1B Automatic pancreas segmentation in abdominal CT image with conirast enhancement block
[11596-40]

11596 1C Automation of population-based recurrence map for PSMA-PET prostate cancer patients after

prostatectomy [11596-41]



Vi

11596 1D Renal cortex, medulla and pelvicaliceal system segmentation on arterial phase CT images
with random patch-based networks [11596-42]
CHEST AND CARDIAC IMAGING

11596 1E Deep multi-path network integrating incomplete biomarker and chest CT data for evaluating
lung cancer risk [11596-46]

11596 1F Combined analysis of coronary arteries and the left ventricular myocardium in cardiac CT
angiography for detection of patients with functionally significant stenosis [11596-47]

11596 1H Three-dimensional segmentation of the scoliotic spine from MRI using unsupervised volume-
based MR-CT synthesis [11596-49]

11596 1l Graph attention networks for segment labeling in coronary artery trees [11596-50]
SEGMENTATION AND MODELING

11596 1J Automatic segmentation of the olfactory bulbs in MRI [11596-51]

11596 1K Reconstruction and refinement of crossing muscle fibers in the human tongue [11596-52]

11596 1L Denoising digital breast tomosynthesis projections using convolutional neural networks
[11596-53]

11596 1M Validation of active shape model techniques for infra-cochlear anatomy segmentation in CT
images [11596-54]
ULTRASOUND IMAGE PROCESSING: JOINT SESSION WITH CONFERENCES 11596 AND 11602

11596 1N An automated framework for image classification and segmentation of fetal ultrasound images
for gestational age estimation [11596-55]

11596 10 Assessing the generalizability of temporally coherent echocardiography video segmentation
[11596-56]
EMERGING APPLICATIONS

11596 1P Floor-of-the-mouth muscle function analysis using dynamic magnetic resonance imaging

11596 1Q

[11596-57]

Correction of topological errors in automated traces of neurites [11596-58]



Part Two

11596 1R Dental microfracture detection using wavelet features and machine learning [11596-59]

11596 1S Automated zone recognition for retinopathy of prematurity using deep neural network with
attention mechanism and deep supervision strategy [11596-60]

11596 1T Construction of a multi-phase contrast computed tomography kidney atlas [11596-61]

11596 1U Random search as a neural network optimization strategy for Convolutional Neural Network
(CNN)-based noise reduction in CT [11596-62]
POSTER SESSION

11596 1V Deep learning-based 3D image generation using a single 2D projection image [11596-63]

11596 1W Joint optic disc and cup segmentation based on multi-module U-shaped network [11596-64]

11596 1X Validation of group-wise registration for surface-based functional MRI analysis [11596-65]

11596 1Y Multi-organ segmentation on head and neck dual-energy CT using deep neural networks
[11596-66]

11596 17 Chest CBCT-based synthetic CT using cycle-consistent adversarial network with histogram
matching [11596-67]

11596 20 Daily cone-beam CT multi-organ segmentation for prostate adaptive radiotherapy [11596-68]

11596 21 Segmentation of retinal detachment and retinoschisis in OCT images based on improved U-
shaped network with cross-fusion global feature module [11596-69]

11596 22 Context attention-and-fusion network for multiclass retinal fluid segmentation in OCT images
[11596-70]

11596 23 Synthetic CT-based multi-organ segmentation in cone beam CT for adaptive pancreatic
radiotherapy [11596-71]

11596 24 Automated localization and segmentation of vertebrae in the micro-CT images of rabbit
fetuses using 3D convolutional neural networks [11596-72]

11596 25 Super-resolution and deblurring enhancement for narrow band imaging bronchoscopy
[11596-73]

11596 26 Evaluation of U-net-based image segmentation model to digital mammography [11596-74]

11596 27 Improvement of inter-slice resolution based on 2D CNN with thin bone structure-aware on

head-and-neck CT images [11596-75]

vii



viii

11596 28

11596 29

11596 2A

11596 2B

11596 2C

11596 2D

11596 2E

11596 2F

11596 2G

11596 2H

11596 2|

11596 2K

11596 2L

11596 2M

11596 2N

11596 20

11596 2P

11596 2Q

11596 2R

Label super-resolution for 3D magnetic resonance images using deformable U-net [11596-76]

Enhancing Z-resolution in CT volumes with deep residual learning [11596-77]

Ring artifact removal method with generative adversarial network for the refraction-contrast
computed tomography [11596-78]

FlyBy CNN: a 3D surface segmentation framework [11596-79]

Prostate dose prediction in HDR Brachytherapy using unsupervised multi-atlas fusion [11596-80]

A generdative adversarial framework for capillary non-perfusion regions segmentation in fundus
fluorescein angiograms [11596-81]

Automated brainstem parcellation using multi-atlas segmentation and deep neural network
[11596-82]

Automatic cerebral vessel extraction in TOF-MRA using deep learning [11596-83]

lterative reconstruction anti-correlated ROF model for noise reduction in dual-energy CBCT
imaging [11596-84]

Bias field correction in 3D-MRIs using convolutional autoencoders [11596-85]

Deep learning-based deformable image registration of inter-fraction CBCT images for adaptive
radiation therapy [11596-86]

Automatic classification of benign and malignant kidney masses using radiomics. A
retrospective study exploiting the KiTS19 dataset [11596-88]

Diffusion MRI and silver standard masks to improve CNN-based thalamus segmentation
[11596-89]

Gland segmentation in pancreas histopathology images based on selective multi-scale
attention [11596-90]

A comparison study of deep learning designs for improving low-dose CT denoising [11596-91]

U-SDRC: a novel deep learning-based method for lesion enhancement in liver CT images
[11596-92]

A deformable image registration based method to assess directionality of thoracic aortic
aneurysm growth [11596-93]

Progressive medical image annotation with convolutional neural network-based interactive
segmentation method [11596-94]

ProGNet: prostate gland segmentation on MRI with deep learning [11596-95]



11596 2S

11596 2T

11596 2U

11596 2V

11596 2w

11596 2X

11596 2Y

11596 27

11596 30

11596 31

11596 32

11596 33

11596 35

11596 36

11596 37

11596 38

11596 39

11596 3A

11596 3B

Motion correction in dynamic contrast-enhanced magnetic resonance images using
pharmacokinetic modeling [11596-96]

DC-UNet: rethinking the U-Net architecture with dual channel efficient CNN for medical image
segmentation [11596-98]

Localised 3D disparity regularisation for improving contour propagation in Adaptive
Radiotherapy [11596-99]

Segmentation of RBCC disruption and myopic stretch line in retinal OCT images using an
improved U-shape network [11596-100]

Segmenting microcalcifications in mammograms and its applications [11596-101]

A latent space exploration for microscopic skin lesion augmentations with VQ-VAE-2 and
PixeISNAIL [11596-102]

SANet: a self-adaptive network for hyperreflective foci segmentation in retinal OCT images
[11596-103]

Drusen segmentation with sparse volumetric SD-OCT sampling [11596-104]

Joint cortical surface and structural connectivity analysis of Alzheimer's disease [11596-105]
Style encoding for class-specific image generation [11596-106]

Lung tumor segmentation of PET/CT using dual pyramid mask R-CNN [11596-107]

Anatomy recognition in CT images of head and neck region via precision atlases [11596-108]

Fast tissue detection in volumetric laser endomicroscopy using convolutional neural networks:
an object-detection approach [11596-110]

Interpretability of a deep learning model in the application of cardiac MRl segmentation with
an ACDC challenge dataset [11596-111]

Measure partial liver volumetric variations from paired inspiratory-expiratory chest CT scans
[11596-112]

HydraNet: a multi-branch convolutional neural network architecture for MRI denoising
[11596-113]

A vertebral level-wise data augmentation scheme for segmentation via deep learning
[11596-114]

Variational autoencoders with a structural similarity loss in time of flight MRAs [11596-115]

SGCNet: a scale-aware and global context network for linear lesion segmentation in MCSL
fundus images of high myopia [11596-116]



11596 3C

11596 3D

11596 3E

11596 3F

11596 3G

11596 3H

11596 3|

11596 3J

11596 3K

Co-locadlization of fluorescent signals using deep learning with Manders overlapping
coefficient [11596-117]

Keypoint matching networks for longitudinal fundus image affine registration [11596-118]

Noise characteristics in low to high kVp domain translation with Deep Regression Network
[11596-119]

Unsupervised segmentation of COVID-19 infected lung clinical CT volumes using image
inpainting and representation learning [11596-120]

COVID-19 detection using image analysis methods on CT images [11596-121]

Improving deformable image registration accuracy using a hybrid similarity metric for
adaptive radiation therapy [11596-122]

Generalizability of a deep learning airway segmentation algorithm to a blinded low-dose CT
dataset (Cum Laude Poster Award) [11596-123]

Deep segmentation of abdominal organs from MRI: off-the- shelf architectures and
improvements [11596-124]

Synthetic atrophy for longitudinal surface-based cortical thickness measurement [11596-125]



