PROGRESS IN BIOMEDICAL OPTICS AND IMAGING

Medical Imaging 2024

Vol. 25 No. 56

Ultrasonic Imaging and
Tomography

Christian Boehm
Nick Bottenus
Editors

19-20 February 2024
San Diego, Cdlifornia, United States

Sponsored by
SPIE

Cooperating Organizations

American Associatfion of Physicists in Medicine (United States)
Radiological Society of North America

World Molecular Imaging Society

Society for Imaging Informatics in Medicine (United States)
International Foundation for Computer Assisted Radiology and Surgery
Medical Image Perception Society (United States)

Published by
SPIE

Proceedings of SPIE, 1605-7422, V. 12932

Volume 12932

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

Medical Imaging 2024: Ultrasonic Imaging and Tomography, edited by Christian Boehm, Nick Bottenus,

Proc. of SPIE Vol. 12932, 1293201 - © 2024 SPIE - 1605-7422
doi: 10.1117/12.3031407

Proc. of SPIE Vol. 12932 1293201-1



The papers in this volume were part of the technical conference cited on the cover and fitle 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 2024: Ultrasonic Imaging and Tomography, edited by
Christian Boehm, Nick Bottenus, Proc. of SPIE 12932, Seven-digit Artficle CID Number (DD/MM/YYYY);
(DOI URL).

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

ISBN: 9781510671683
ISBN: 9781510671690 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2024 Society of Photo-Optical Instrumentation Engineers (SPIE).

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 fees. To obtain permission to use and share articles in this volume, visit
Copyright Clearance Center 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.

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.

SPIE. Csrary

SPIEDigitalLibrary.org

Paper Numbering: A unique citation identifier (CID) number is assigned to each arficle in the
Proceedings of SPIE at the fime 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, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscripf.

Proc. of SPIE Vol. 12932 1293201-2



Contents

vii Conference Committee

ULTRASOUND IMAGE PROCESSING AND ANALYSIS

12932 03 Video-level view classification in focused cardiac ulirasound [12932-1]

12932 04 Ultra-TransUNet: ultrasound segmentation framework with spatial-temporal context feature
fusion [12932-2]

12932 05 Expanding gCNR into a clinically relevant measure of lesion detectability by considering size
and spatial resolution [12932-3]

12932 06 Validating the use of three-dimensional ultrasound to detect partial flexor tendon lacerations
[12932-4]

12932 07 Deep learning for prostate and central gland segmentation on micro-ultrasound images
[12932-5]

12932 08 Swin Transformer-based affine registration of MRI and ulirasound images of the prostate
[12932-6]
ELASTOGRAPHY AND TISSUE CHARACTERIZATION

12932 0A Two-dimensional displacement estimation using mixed second-order regularization in total
variation-based ultrasound elastography [12932-8]

12932 0B Improving image quality in a new method of data-driven elastography [12932-9]

12932 0C Echocardiogram image segmentation and cardiac adipose tissue estimation using spectral
analysis and deep learning [12932-10]

12932 0D Displacement tracking reliability in muscle shear strain quantification [12932-11]

12932 OE The efficacy of an ultrasound ring-array transducer for hyperthermia generation [12932-12]
ULTRASOUND COMPUTED TOMOGRAPHY

12932 OF Reconstruction of tissue scatter characteristics using 3D ulirasound tomography [12932-13]

Proc. of SPIE Vol. 12932 1293201-3



12932 0G

A new strategy to overcome cycle skipping: frequency-difference waveform inversion
[12932-14]

12932 OH Waveform inversion with calibrated source-time functions for improving in-vivo ultrasound
computed tomography [12932-15]

12932 0l Learned measurement correction for simplified acoustic forward models in ultrasound
computed tomography [12932-16]

12932 0J Imaging stroke through the skull using ultrasound tomography [12932-17]

12932 0K Towards elastic bone characterization in transcranial ultrasound [12932-18]
ULTRASOUND BEAMFORMING, SIGNAL PROCESSING, AND NOVEL APPLICATIONS

12932 OM Using domain adaptive deep neural networks to improve transthoracic echocardiography
[12932-20]

12932 ON Improving spatial coherence of multi-line transmit imaging: effects of synthetic focusing
[12932-21]

12932 00 FLEX-RT: feasibility study of using flexible array transducer for tumor motion tracking in
pancreatic cancer radiotherapy [12932-22]

12932 OP Dual-modality bioluminescence and ultrasound 3D 360-degree imaging system for small
animal tumor imaging using homemade transducers [12932-23]

12932 0Q Three-dimensional ulirasound for assessing synovial blood flow with exercise in thumb
osteoarthritis [12932-24]
APPLICATIONS OF ML

12932 0S A deep learning framework to assess the feasibility of localizing prostate cancer on b-mode
transrectal ultrasound images [12932-26]

12932 0T Deep supervised domain adaptation for invasive pancreatic cancer diagnosis from
endoscopic ultrasound images [12932-27]

12932 0U Developing an enhanced UNet-based architecture for breast tumor segmentation in
ultrasound images [12932-28]

12932 OV BreastSAM: adapting the segmentation anything model for breast tumor segmentation in
ultrasound imaging [12932-29]

12932 OW Multiple photoacoustic sources localization using deep learning [12932-30]

12932 0X BrainPuzzle: a new data-driven method for ultrasound brain imaging [12932-31]

Proc. of SPIE Vol. 12932 1293201-4



JOINT SESSION WITH CONFERENCES 12928 AND 12932

12932 0Y An automated system for registration and fusion of 3D ultrasound images during cervical
brachytherapy procedures [12932-32]

12932 0z Mirror-based ultrasound system for hand gesture classification through convolutional neural
network and vision transformer [12932-33]

POSTER SESSION

1293210 Ultrasound computed tomography imaging technique advances in HUST [12932-34]

12932 11 Effect of different stomach-filling drinks on signal detectability in abdominal ulirasonography
[12932-35]

12932 12 ClickSAM: fine-tuning Segment Anything Model using click prompts for ultrasound image

segmentation [12932-36]

12932 13 Utilizing a mask R-CNN for segmentation of the carotid lumen in subjects with plaque
deposition [12932-37]

12932 14 Determination of a detectability index for image quality evaluation using a PVA-microcapsules
phantom [12932-38]

12932 15 Assessment of ocular injuries using high-resolution 3D ultrasound [12932-39]

12932 16 Efficient Helmholtz equation solver for frequency domain waveform inversion based on the
decomposition into one-way wave equations (Ulirasonic Imaging and Tomography Poster
Award) [12932-40]

12932 17 Readlization of automated whole breast 3D Doppler ulirasound for characterization of breast
lesions [12932-41]

12932 18 Despecking of ultrasound image using LENet-based nonlocal-means method [12932-42]

12932 19 Adaptive design of ultrasound phantoms using additive manufacturing [12932-43]

12932 1A Identifying trends in carotid artery health using strain indices [12932-44]

12932 1B Quantitative data analysis and multiparameter inversion of Biot wave data: insights from
topology and geometry [12932-45]

12932 1C Motion-based temporal interpolations of power Doppler ulirasound [12932-46]

12932 1D Realistic digital phantoms for prostate ultrasound and photoacoustic imaging [12932-47]

Proc. of SPIE Vol. 12932 1293201-5



vi

12932 1E

12932 1F

12932 1G

12932 1H

A learning-based method for compensating 3D-2D model mismatch in ring-array ultrasound
computed tomography (Ulirasonic Imaging and Tomography Poster Award) [12932-48]

Feature exiraction of ultrasound radiofrequency data for the classification of the peripheral
zone of human prostate [12932-49]

Evaluation of U-Nets for object segmentation in ultrasound images [12932-50]

Multimodality in silico imaging of dense breasts: a comparative study of ultrasound computed
tomography and digital breast tomosynthesis [12932-51]

Proc. of SPIE Vol. 12932 1293201-6



Conference Committee

Symposium Chairs

Despina Kontos, Columbia University Irving Medical Center
(United States)
Joseph Lo, Duke University School of Medicine (United States)

Conference Chairs

Christian Boehm, ETH Zurich (Switzerland)
Nick Bottenus, University of Colorado Boulder (United States)

Conference Program Committee

Mark A. Anastasio, Washingfon University in St. Louis (United States)
Johan G. Bosch, Erasmus University Rotterdam (Netherlands)
Brett C. Byram, Vanderbilt University (United States)
Marvin M. Doyley, University of Rochester (United States)
Aaron Fenster, Robarts Research Institute (Canada)
Llvis Guasch, Imperial College London (United Kingdom)
Joaquin L. Herraiz, Universidad Complutense de Madrid (Spain)
Torsten Hopp, Karlsruher Institut fUr Technologie (Germany)
Peter E. Huthwaite, Imperial College London (United Kingdom)
Michael Jaeger, Universitat Bern (Switzerland)
Jorgen Arendt Jensen, Danmarks Tekniske Universitet (Denmark)
David H. Kim, Pohang University of Science and Technology
(Korea, Republic of)
Cuiping Li, Delphinus Medical Technologies, Inc. (United States)
Bilal H. Malik, Genentech, Inc. (United States)
Stephen A. McAleavey, University of Rochester (United States)
Mohammad Mehrmohammadi, University of Rochester
(United States)
Svetoslav I. Nikolov, BK Medical (Denmark)
Olivier Roy, Barbara Ann Karmanos Cancer Institute (United States)
Nicole V. Ruiter, Karlsruher Institut for Technologie (Germany)
Daniel Sarno, National Physical Laboratory (United Kingdom)
Frangois Varray, CREATIS (France)
James W. Wiskin, QT Ultrasound LLC (United States)
Haichong Kai Zhang, Worcester Polytechnic Institute (United States)

vii

Proc. of SPIE Vol. 12932 1293201-7



Proc. of SPIE Vol. 12932 1293201-8



