PROGRESS IN BIOMEDICAL OPTICS AND IMAGING

Vol. 27 No. 58

Medical Imaging 2026

Ultrasonic Imaging
and Tomography

Christian Boehm

Mohammad Mehrmohammadi
Shawn Liangzhong Xiang
Editors

15-19 February 2026
Vancouver, BC, Canada

Sponsored and Published by
SPIE

Volume 13931

Proceedings of SPIE, 1605-7422, V. 13931

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 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 2026: Ultrasonic Imaging and Tomography, edited by
Christian Boehm, Mohammad Mehrmohammadi, Shawn Liangzhong Xiang, Proc. of SPIE 13931,
Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL).

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

ISBN: 9781510697997
ISBN: 9781510698000 (electronic)

Published by

SPIE

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

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2026 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 arficles 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. Csriry

SPIEDigitalLibrary.org

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



Contents

ix Conference Committee

IMAGING ALGORITHMS AND RECONSTRUCTION TECHNIQUES |

13931 03 Differentiable reverse-time migration for sound speed estimation and aberration correction
in medical pulse-echo ulirasound [13931-1]

13931 05 Limited-view radioacoustic imaging using parametric level sets [13931-3]

13931 06 Assessing the feasibility of brain imaging with ultrasound tomography: in-silico and in-vitro
evaluation [13931-4]
IMAGING ALGORITHMS AND RECONSTRUCTION TECHNIQUES II

13931 08 Target-following Lagrangian approach to sound speed estimation in pulse-echo ultrasound
[13931-¢]

13931 09 Multicenter adaptive cross-domain style alignment for generalizable ultrasound image
analysis [13931-7]

13931 0A  Acceleration of delay-and-sum beamforming by optimizing GPU memory hierarchy for
real-time vltrafast Doppler [13931-8]

13931 0B Beamforming one trillion points per second on a consumer GPU [13931-9]
RADIOACOUSTIC IMAGING

13931 0C Differentiating irreversible and reversible electroporation zones: a correlation library
between electroacoustic tomography and histopathology [13931-10]

13931 0D 3D dynamic x-ray-induced acoustic computed tomography (XACT) [13931-11]

13931 OE  Radiacoustic imaging (RAI) of spatially fractionated proton therapy in human torso
phantom and in vivo [13931-12]

13931 OF Electroacoustic tomography and ulirasound guided irreversible electroporation for prostate
cancer treatment [13931-13]

13931 0G 4D electroacoustic tomography (EAT) for monitoring electroporation therapy [13931-14]



ULTRASOUND COMPUTED TOMOGRAPHY

13931 0H 2D full waveform inversion for a full 3D ultrasound tomography setup [13931-15]
13931 01 Least-squares low-frequency extrapolation for full-waveform inversion without cycle
skipping [13931-16]
13931 0J Using JAX to develop cycle-skipping resistant full-waveform inversion techniques for
ultrasound tomography [13931-17]
13931 0K Automated breast boundary exiraction from reflection data in QTI breast acoustic CT
[13931-18]
13931 0L  Optimizing computational efficiency and image quality in clinical breast ulirasound
tomography through data downsampling [13931-19]
ULTRASOUND IMAGE PROCESSING AND ANALYSIS
13931 OM  Efficient ultrasound volume reconstruction from fully-sampled 2D apertures using common
offset gathers in frequency domain [13931-20]
13931 ON  Compressed Matrix-SVD (CM-SVD): optimized spatial decimation strategy for acceleration
of SVD-based clutter filtering in ultrasound localization microscopy [13931-21]
13931 0O Development of a deep learning liver segmentation model for patients with liver disease
imaged with handheld point of care ultrasound [13931-22]
13931 0P  Bayesian approach with uncertainty quantification for quantitative ultrasound-based
classification of liver steatosis in a pre-clinical animal model [13931-23]
13931 0Q Prediction of kidney function with deep learning foundation model segmentation and
radiomic echotexture quantification [13931-24]
THERAPEUTIC ULTRASOUND AND ULTRASOUND-GUIDED INTERVENTIONS
13931 OR Interstitial spectroscopic photoacoustic (IsPA) imaging towards deep brain ablation
monitoring: a preliminary study [13931-25]
13931 0S Impact of skull modeling in spectral element simulations of transcranial focused ultrasound
[13931-26]
13931 0T  Sensitivity analysis of acoustic and thermal properties and validation of hyperthermia

models using tunable PVC phantoms [13931-27]



13931 0U Development and validation of a 3D ulirasound system for renal tumor cryoablation
(Robert F. Wagner All-Conference Best Student Paper Award - Finalist) [13931-28]
13931 0V  Ultrafast activation and imaging of high-boiling-point perfluorocarbon nanodroplets with a
linear array transducer [13931-29]
APPLICATIONS OF MACHINE LEARNING IN ULTRASOUND IMAGING |
13931 OW  Multiclass view identification in rest and post-exercise stress echocardiography using deep
learning [13931-30]
13931 0X  Accounting for skin pigmentation in clinical photoacoustic imaging using data-driven
methods [13931-31]
13931 0Y A beamforming loss-guided deep-learning framework for sparse ultrasound RF interpolation
[13931-32]
13931 0Z Enhancing ultrasound frame rate by predicting ulirasound transmit data using neural
networks [13931-33]
13931 10 Improving data-driven quantitative photoacoustic imaging with transfer learning [13931-34]
APPLICATIONS OF MACHINE LEARNING IN ULTRASOUND IMAGING II
13931 11 Real-time convolutional neural network for nondestructive detection of targeted
microbubbles in ultrasound molecular imaging [13931-35]
13931 12 A novel deep-learning framework for sensorless volumetric ulirasound reconstruction
[13931-36]
13931 13 A learning-based framework for phase aberration correction in franscranial focused
ultrasound theranostics [13931-37]
13931 14 Tiger-SIREN: anatomy-aware cross-organ lesion synthesis for breast ulirasound without
tumour labels [13931-38]
13931 15 Towards low-cost wireless Al-assisted breast tumor screening and volumetric freehand
reconstruction [13931-39]
ULTRASOUND IMAGING: ADVANCED METHODS AND APPLICATIONS I
13931 16 Quantifying conjoint tendon excursion in the shoulder using a 3D-ultrasound
musculoskeletal system [13931-40]
13931 17 Real-time guidance of focused ultrasound treatment using a sparse sensor extension for

axial tissue profiling [13931-41]



13931 18 Background motion suppression in color Doppler using a high-frame-rate spread-specirum
technique [13931-42]

13931 19 Repeated evaluation of synovial inflammation in CMC-1 osteoarthritis patients via 3D
ultrasound [13931-43]

13931 TA  Augmented-reality ultrasound visualization: a compact Raspberry Pi solution [13931-44]
ULTRASOUND IMAGING: ADVANCED METHODS AND APPLICATIONS II

13931 1B Breast cancer imaging and neoadjuvant chemotherapy response prediction using the
OneTouch photoacoustic imaging system [13931-45]

13931 1C  Ullrasound and fluorescence imaging of EGFR-targeted nanodroplet binding kinetics
[13931-46]

13931 1D Motion stability guidance in robotic vascular ulirasound imaging [13931-47]

13931 1E  Multiview texture transfer for super-resolution reconstruction in murine echocardiography
[13931-48]
POSTER SESSION

13931 1G  X-ray induced acoustic (XACT) for interventional radiology [13931-51]

13931 TH Constrained and regularized quantitative ultrasound parameter estimation using ADMM
[13931-52]

13931 11 Comparison of synthetic aperture focusing and delay-and-sum compounding for 3D

ultrasound tomography of the breast (Ulirasonic Imaging and Tomography Cum Laude
Poster Award) [13931-53]

13931 1K Performance analysis of ionoacoustic signal reconstruction algorithms for proton beam
range verification in heterogeneous medium [13931-55]

13931 1M Fast Fourier beamforming for arbitrary ultrasound imaging sequences based on a k-space
implementation of reverse-time migration [13931-57]

13931 IN  Reviving and extending the mid-field phase screen model for distributed aberration
correction [13931-58]

13931 10  Full-waveform inversion for sound speed and absolute attenuation in a living mouse
[13931-59]

13931 1P An exvivo analysis of prostate cancer using shear-wave elastography and

Vi

micro-ultrasound [13931-60]



13931 1Q Characterization of patellar tendon stiffness in children with cerebral palsy with strain
elastography [13931-61]

13931 1R Evaluating detection thresholds: the impact of false positives and negatives on
super-resolution ultrasound localization microscopy [13931-62]

13931 1S Preliminary study on stromal nodule detection using b-mode ulirasound images and deep
learning [13931-63]

13931 1V Distilling knowledge for phase aberration correction using deep neural networks
(Robert F. Wagner All-Conference Best Student Paper Award - Finalist) [13931-66]

13931 TW  Spatial calibration of a 3D ultrasound tomography system [13931-67]

13931 1X Advanced 3D ultrasound volume reconstruction using 1D linear array [13931-68]

13931 1Y  Robotic ulirasound platform for ulirasound and radioacoustic imaging for monitoring
radiotherapy [13931-69]

13931 1Z  Ultrasound microvessel imaging: a step foward clinical integration in image-guided
radiotherapy [13931-70]

13931 20 Electroacoustic tomography guided nanosecond pulsed field ablation: a simulation study
[13931-71]

13931 21 X-ray induced acoustic corrected by transmission radiography [13931-72]

13931 22 A low-cost freehand ultrasound probe tracking system using multimodal sensor fusion for
3D volume reconstruction [13931-73]

13931 23  Electroacoustic tomography and intracardiac echocardiography imaging for
image-guided atrial fibrillation treatment [13931-74]

13931 24 Enhancing transcranial Doppler imaging through fracked 3D volumetric reconstructions
[13931-75]

13931 26 UltraDINO: parameter-efficient adaptation of DINOv3 for segmentation on large-scale
ultrasound datasets [13931-77]

13931 27 Comparison of matrix and tensor completion methods for cardiac ultrasound imaging
(Ultrasonic Imaging and Tomography Honorable Mention Poster Award) [13931-78]

1393128 Combined ultrasound tomography and electrical impedance tomography: feasibility
studies on breast-mimicking phantoms [13931-79]

vii



