
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP21ULT-POD 
978-1-6654-4777-5 

2021 IEEE International 
Ultrasonics Symposium  
(IUS 2021) 

Virtual Symposium 
11 – 16 September 2021 

Pages 1-591 

1/3 



 
 
 
 
 
 
 
Copyright © 2021 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:   CFP21ULT-POD 
ISBN (Print-On-Demand):  978-1-6654-4777-5 
ISBN (Online):   978-1-6654-0355-9 
ISSN:                            1948-5719 
  
          
 
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 
 

 
 



TABLE OF CONTENTS 
 
QUANTUM LEAP IN SIMULATION TECHNOLOGIES FOR RADIO FREQUENCY 
SURFACE AND BULK ACOUSTIC WAVE DEVICES GIFTED BY HIERARCHICAL 
CASCADING TECHNIQUE ............................................................................................................................... 1 

Ken-Ya Hashimoto, Yu-Po Wong, Naoto Matsuoka, Xinyi Li, Yulin Huang, Jingfu Bao 

AN ULTRASONIC ORTHOPEDIC SCALPEL BASED ON A SANDWICH PIEZOELECTRIC 
TRANSDUCER ................................................................................................................................................. 10 

Shibo Zhang, Zhirui Chen, Yongbo Wu, Jiang Zeng 

WIRELESS POWERED PROGRAMABLE SWIMMING ROBOTS DRIVEN BY LAMB WAVE 
RESONATORS .................................................................................................................................................. 14 

Yue Feng, Zhaoxun Wang, Shiyu Li, Xingchen Li, Weiwei Cui, Wei Pang 

POWER FLOW ANGLES OF GHZ PROPAGATING ACOUSTIC WAVES IN THIN-FILM 
LITHIUM NIOBATE ......................................................................................................................................... 18 

Ruochen Lu, Songbin Gong 

FABRICATION AND SPATIAL FOCUSING OF A STRETCHABLE TWO-DIMENSIONAL 
ULTRASONIC ARRAY BASED ON ROW AND COLUMN ELECTRODES ............................................... 22 

Wei Liu, Dawei Wu, Chunling Zhu 

DIRECT MODEL-BASED INVERSION FOR IMPROVED FREEHAND OPTICAL 
ULTRASOUND IMAGING .............................................................................................................................. 25 

Erwin J Alles, Eleanor C Mackle, Sacha Noimark, Adrien E Desjardins 

IDENTIFICATION OF CLOSED FATIGUE FRACTURES IN SYNTHETIC HUMAN TIBIA 
USING VIBRO-ACOUSTIC NONLINEAR TECHNIQUE: AN EXPERIMENTAL 
INVESTIGATION ............................................................................................................................................. 29 

Anurup Guha, Michael Aynardi, Parisa Shokouhi, Cliff J. Lissenden 

IMPROVING CONTRAST OF FUNDAMENTAL ULTRASOUND IMAGING USING A DEEP 
NEURAL NETWORK ....................................................................................................................................... 33 

Ali Sadeghi, Iason Apostolakis, Can Meral, Francois Vignon, Jun Seob Shin, Jean-Luc Robert 

3D CONFOCAL PHOTOACOUSTIC DERMOSCOPY USING A MULTIFUNCTIONAL SONO-
OPTO PROBE .................................................................................................................................................... 36 

Haigang Ma, Ruixin Ding, Qinghua Huang 

ASYMMETRY OF ACOUSTIC WAVE PROPAGATION IN LAYERED STRUCTURES ........................... 40 
Natalya Naumenko 

TOWARDS ULTRATHIN FIBER-OPTIC PROBE FOR SIMULTANEOUS PHOTOACOUSTIC 
AND FLUORESCENCE ENDOSCOPY ........................................................................................................... 44 

Tianrui Zhao, Michelle T. Ma, Sebastien Ourselin, Tom Vercauteren, Wenfeng Xia 

I.H.P. SAW TRANSVERSE EDGE DESIGN FOR ENERGY CONFINEMENT WITH 
SUPPRESSED SCATTERING LOSS AND TRANSVERSE MODE .............................................................. 48 

Yu-Po Wong, Yiwen He, Naoto Matsuoka, Qi Liang, Jingfu Bao, Ken-Ya Hashimoto 

3-D VOXEL-LEVEL TISSUE CLASSIFICATION OF ULTRASOUND SCATTERING USING 
A SPARSE MATRIX ARRAY TRANSDUCER .............................................................................................. 52 

Haowei Tai, Lokesh Basavarajappa, Mawia Khairalseed, Kenneth Hoyt 



PRECLINICAL ASSESSMENT OF BREAST CANCER AND EARLY RESPONSE TO 
CHEMOTHERAPY USING 3-D H-SCAN ULTRASOUND IMAGING ......................................................... 56 

Haowei Tai, Junjie Li, Jane Song, Shreya Reddy, Mawia Khairalseed, Kenneth Hoyt 

ANNOTATION WEB - AN OPEN-SOURCE WEB-BASED ANNOTATION TOOL FOR 
ULTRASOUND IMAGES ................................................................................................................................. 60 

Erik Smistad, Andreas Østvik, Lasse Løvstakken 

REAL-TIME TEMPORAL COHERENT LEFT VENTRICLE SEGMENTATION USING 
CONVOLUTIONAL LSTMS ............................................................................................................................ 64 

Erik Smistad, Ivar Mjåland Salte, Håvard Dalen, Lasse Lovstakken 

REAL-TIME 3D LEFT VENTRICLE SEGMENTATION AND EJECTION FRACTION USING 
DEEP LEARNING ............................................................................................................................................. 68 

Erik Smistad, Erik Nikolai Steinsland, Lasse Løvstakken 

IMPACT OF FREQUENCY, BANDWIDTH, FOCUS, AND ANGLE OF INCIDENCE ON 
LUNG ULTRASOUND VERTICAL ARTIFACTS' INTENSITY, IN-VITRO STUDY ................................. 71 

Federico Mento, Libertario Demi 

A MULTICENTER STUDY ASSESSING ARTIFICIAL INTELLIGENCE CAPABILITY IN 
SCORING LUNG ULTRASOUND VIDEOS OF COVID-19 PATIENTS ...................................................... 74 

Federico Mento, Tiziano Perrone, Anna Fiengo, Veronica Narvena Macioce, Francesco 
Tursi, Andrea Smargiassi, Riccardo Inchingolo, Libertario Demi 

REAL-TIME SEGMENTATION OF BLOOD VESSELS, NERVES AND BONE IN 
ULTRASOUND-GUIDED REGIONAL ANESTHESIA USING DEEP LEARNING .................................... 77 

Erik Smistad, Torgrim Lie, Kaj Fredrik Johansen 

PHOTOACOUSTIC IMAGING THE RELATIVE SIZE OF OPTICAL ABSORBING 
AGGREGATES ................................................................................................................................................. 81 

Lokesh Basavarajappa, Kenneth Hoyt 

SOFTWARE-BASED PROCESSING FOR CONTRAST-ENHANCED ULTRASOUND 
IMAGING USING PULSE-INVERSION SPECTRAL DECONVOLUTION ................................................. 85 

Mawia Khairalseed, Ipek Oezdemir, Junjie Li, Kenneth Hoyt 

FREQUENCY-SHIFTED NARROWBAND TRANSMIT PULSE SEQUENCING AND DATA 
COMPOUNDING STRATEGY FOR IMPROVED H-SCAN ULTRASOUND IMAGING AND 
TISSUE CHARACTERIZATION ..................................................................................................................... 89 

Mawia Khairalseed, Kenneth Hoyt 

EARLY DETECTION OF LIVER STEATOSIS USING MULTIPARAMETRIC ULTRASOUND 
IMAGING .......................................................................................................................................................... 93 

Lokesh Basavarajappa, Junjie Li, Haowei Tai, Jane Song, Kevin J. Parker, Kenneth Hoyt 

ACTIVE ACOUSTIC IMPEDANCE MATCHING USING CMUT STRUCTURE ........................................ 97 
Hiroki Tanaka, Shuntaro Machida, Mitsuhiko Nanri 

THEORETICAL AND EXPERIMENTAL STUDY OF PROPAGATING LAMB WAVE MODE 
CAUSED BY THE SAW IN GLASS PLATE/THIN WATER LAYER/128YX-LINBO3 
STRUCTURE ................................................................................................................................................... 100 

Jun Kondoh, Moe Tsubouchi, Ryota Mitsuyoshi, Yota Terakawa 

MODELING OF THE STRESS-STRAIN RELATIONSHIP OF ROCK BOLTS FROM 
ULTRASOUND DATA ................................................................................................................................... 103 

Johan E. Carlson, Anton Jansson 



ULTRASOUND IMAGE-GUIDED DRUG DELIVERY USING A SPHERICALLY FOCUSED 
PHASED ARRAY TRANSDUCER ................................................................................................................ 107 

Ryan Margolis, Lokesh Basavarajappa, Junjie Li, Kenneth Hoyt 

ULTRASOUND VECTOR FLOW IMAGING COMPARED WITH PHASE CONTRAST 
MAGNETIC RESONANCE IMAGING FOR ESTIMATING BLOOD FLOW VELOCITY AND 
VOLUME FLOW IN THE COMMON CAROTID ARTERY ........................................................................ 111 

Yigang Du, Haiyan Ding, Le He, Linsong Deng, Alfred C. H. Yu, Billy Y. S. Yiu, Lei Zhu 

AUTOMATIC OPTICAL FAILURE DETECTION ON LARGE ULTRASONIC ARRAYS ....................... 115 
Martin Lind Ommen, Kasper Fløng Pedersen, Erik Vilain Thomsen 

STUDY ON TOPOLOGICAL TRANSPORT EFFECT OF TWO-DIMENSIONAL CORE-SHELL 
CYLINDRICAL PHONONIC CRYSTALS .................................................................................................... 119 

Wei Luo, Wencan Chen, Linglang Yu, Fa Chen, Degang Zhao, Pan Li 

PERFORMANCE DETERIORATION TO GHZ BULK-ACOUSTIC-WAVE RESONATOR 
INDUCED BY THROUGHPUT ...................................................................................................................... 123 

Xingchen Li, Xingli Xu, Weiwei Cui, Guanyu Zhang, Mark A. Reed 

TRANSTEMPORAL ULTRASOUND HOLOGRAMS FOR THALAMIC THERAPY ............................... 127 
Diana Andrés, Noé Jiménez, Francisco Camarena 

ULTRASONIC HOLOGRAMS TO ENHANCE HYPERTHERMIA VOLUMES ........................................ 131 
Diana Andrés, Jonathan Vappou, Noé Jiménez, Francisco Camarena 

IMPACT OF ACTIVATION THRESHOLD SELECTION AND DATA AVERAGING TO 
IMPROVE PRESSURE ESTIMATION USING ULTRASOUND IMAGING AND PHASE-
CHANGE CONTRAST AGENTS ................................................................................................................... 135 

Dominique James, Darrah Merillat, Shashank Sirsi, Kenneth Hoyt 

ASSESSMENT OF CANCER PERFUSION WITH CONTRAST-ENHANCED ULTRASOUND 
IMAGING AND RELATIONSHIP TO INTRATUMORAL PRESSURE MEASURES ............................... 139 

Dominique James, Jane Song, Junjie Li, Flemming Forsberg, Kibo Nam, Kenneth Hoyt 

AIRBORNE µM-LEVEL VIBRATION MEASUREMENT WITH THERMOPHONE AND 
PHASE TRACKING METHOD ...................................................................................................................... 143 

Takaaki Asada, Shinichi Sasaki, Yuuma Watabe 

DYNAMICS AND MECHANISMS OF SINGLE BUBBLE CLEANING IN LOW-FREQUENCY 
ULTRASONIC FIELD .................................................................................................................................... 147 

Hao Wu, Yuanyuan Li, Hui Chen, Xiaogang Pang, Dachao Li, Haixia Yu 

HOW THE ULTRASONIC PARAMETERS AFFECT THE MIXING PERFORMANCE OF A 
MICROFLUIDIC MIXER BASED ON ACOUSTICALLY DRIVEN MICROBUBBLES ........................... 151 

Hao Wu, Cheng Zhou, Yufang Liu, Zhihua Pu, Dachao Li, Haixia Yu 

NON-INVASIVE INTRAVASCULAR PRESSURE GRADIENT ESTIMATION USING 
SYNTHETIC APERTURE ULTRASOUND .................................................................................................. 155 

Lars Emil Haslund, Shamal Surain Kurukuladithya, Malmindi Ariyasinghe, Matthias Bo 
Stuart, Marie Sand Traberg, Jørgen Arendt Jensen 

FINITE ELEMENT SIMULATIONS FOR PREDICTING NONLINEAR RESPONSES OF 
LAYERED SAW SYSTEMS ........................................................................................................................... 159 

Thomas Forster, Vikrant Chauhan, Markus Mayer, Elena Mayer, Andreas Mayer, Thomas 
Ebner, Karl Wagner, Amelie Hagelauer 



ANALYSIS OF INFANT TONGUE MOVEMENT DURING BREASTFEEDING IN 
ULTRASOUND VIDEOS ............................................................................................................................... 163 

Yannyk Bourquin, Ludovica Micaroni, Lucja E. Segaar, Lili-Marjan Boelens-Brockhuis 

RANDOM APERTURE OPTIMIZATION FOR SRAC IN HIGH FRAME RATE VOLUME 
IMAGING ........................................................................................................................................................ 167 

Miguel Bernal, Daniel Rohrbach, Ron Daigle 

DESPECKLING ULTRASOUND IMAGES USING QUANTUM MANY-BODY PHYSICS ..................... 171 
Sayantan Dutta, Adrian Basarab, Bertrand Georgeot, Denis Kouamé 

NONDESTRUCTIVE STATE-OF-CHARGE ASSESSMENT OF LITHIUM-ION BATTERIES 
USING QUANTITATIVE ULTRASOUND SPECTROSCOPY .................................................................... 175 

Daniel Rohrbach, Esteban Garcia-Tamayo, Jack Potter, Vladimir Martinez, Miguel Bernal 

DEEP LEARNING ULTRASOUND COMPUTED TOMOGRAPHY WITH SPARSE 
TRANSMISSIONS .......................................................................................................................................... 179 

Zhaohui Liu, Jiameng Wang, Mingyue Ding, Ming Yuchi 

MODELLING OF IN VIVO LIPUS STIMULATION OF MURINE INTESTINAL WALL ......................... 183 
Gabriele Baldi, Andrea Cafarelli, Raffaele Bisogno, Stefania Vetrano, Leonardo Ricotti 

3D CLIFFORD ANALYTIC SIGNAL FOR 3D ENVELOPE DETECTION ON ULTRASOUND 
VOLUME ......................................................................................................................................................... 186 

Liang Wang, Patrick R. Girard, Patrick Clarysse, Philippe Delachartre 

EXPERIMENTAL INVESTIGATION OF THE EFFECT OF SUBDICING ON AN 
ULTRASOUND MATRIX TRANSDUCER ................................................................................................... 190 

Djalma Simoes Dos Santos, Fabian Fool, Taehoon Kim, Emile Noothout, Hendrik J. Vos, 
Johan G. Bosch, Michiel A. P. Pertijs, Martin D. Verweij, Nico De Jong 

ULTRAWIDE-BAND SAW DEVICES USING SH0 MODE WAVE WITH INCREASED 
VELOCITY FOR 5G FRONT-ENDS .............................................................................................................. 193 

Hongyan Zhou, Shibin Zhang, Jinbo Wu, Pengcheng Zheng, Liping Zhang, Hongtao Xu, 
Zhenghua An, Tiangui You, Xin Ou 

METHOD TO EXTRACT FREQUENCY DEPENDENT MATERIAL ATTENUATION FOR 
IMPROVED TRANSDUCER MODELS ........................................................................................................ 197 

Martin Angerer, Michael Zapf, Julia Koppenhofer, Nicole V. Ruiter 

VALIDATION OF NOVEL BIOMARKERS TO ASSESS CARDIAC DIASTOLIC FUNCTION 
EXTRACTED USING A HIGH FRAME RATE SPECKLE TRACKING ALGORITHM ............................ 201 

Konstantina Papangelopoulou, Marta Orlowska, Stephanie Bézy, Aniela Petrescu, Annegret 
Werner, Alessandro Ramalli, Jens-Uwe Voigt, Jan D'Hooge 

AN INFORMATION-THEORETIC SPATIAL RESOLUTION CRITERION FOR 
QUALITATIVE IMAGES ............................................................................................................................... 205 

Dongwoon Hyun 

CHARACTERICS OF CMUT WITH MXENE (TI3C2TX) DIAPHRAGM ..................................................... 209 
Cizhu Luo, Lanjiang Song, Fengxiu Wang, Xinhua Guo 

EFFECTIVE DELIVERY OF DNA OCTAHEDRON NANOCAGES LOADING EPIRUBICIN 
BY ULTRASOUND WITH MICROBUBBLES IMPROVED THERAPEUTIC EFFECT ON 
NUDE MICE BEARING INTRACRANIAL GLIOBLASTOMA XENOGRAFTS ....................................... 213 

Yiling Chen, Weifeng Huang, Yi Ma, Xin Chen, Siping Chen, Yuanyuan Shen 



GHZ BULK ACOUSTIC-WAVE RESONATOR ARRAY ACTUATED MINIMIZED 
COLLECTOR FOR HIGH-EFFICIENT E. COLI ENRICHMENT ................................................................ 217 

Xingli Xu, Xingchen Li, Shupeng Ning, Weiwei Cui, Mark A. Reed 

PARALLEL TRAPPING AND CONTROLLABLE LYSIS OF CELLS USING ACOUSTIC 
PILLAR ARRAY CHIP ................................................................................................................................... 221 

Guanyu Zhang, Shuchang Liu, Shupeng Ning, Weiwei Cui, Mark Reed 

HIGH TEMPERATURE CHARACTERISTICS OF BI4TI3O12/ALUMINUM OXIDE 
ULTRASONIC TRANSDUCERS ................................................................................................................... 224 

Akatsuka Hiroaki, Kei Nakatsuma, Makiko Kobayashi 

MODELING AND SUPPRESSION OF SIO2 GUIDED MODE ON TC-SAW WITH A 
CANCELLING CIRCUIT ................................................................................................................................ 228 

Rei Goto, Gongbin Tang, Tetsuya Tsurunari, Hiroyuki Nakamura 

MITIGATED MOTOR FUNCTION IMPAIRMENT BY ENHANCED DELIVERY OF 
EDARAVONE VIA ULTRASOUND WITH MICROBUBBLES IN A TRANSGENIC MICE 
MODEL OF AMYOTROPHIC LATERAL SCLEROSIS............................................................................... 232 

Shuting Peng, Yingtao Liao, Mingxia Wang, Xifei Yang, Xin Chen, Siping Chen, Yuanyuan 
Shen 

ENHANCED SENSITIVITY OF SURFACE ACOUSTIC WAVE (SAW) CURRENT SENSOR 
BASED ON TBDYFE THIN FILM ................................................................................................................. 236 

Yuan Sun, Wen Wang, Lina Cheng, Yana Jia, Yong Liang, Yufeng Zhang 

PHASED ARRAY BASED ON NOVEL PZN-PT SINGLE CRYSTALS...................................................... 240 
Yi Li, Chunxiao Zou, Shilin Hou, Zhengrui Liu, Hu Tang, Siping Chen, Jue Peng 

MODELING AND EXPERIMENTAL CHARACTERIZATION OF BONDING 
DELAMINATION IN LINEAR ARRAY ULTRASONIC TRANSDUER ..................................................... 243 

Wenxiang Ding, Maxime Bavencoffe, Marc Lethiecq 

DELIVERY OF ARCTIIN VIA ULTRASOUND WITH MICROBUBBLES EXERTED 
POSITIVE EFFECTS ON MOTOR FUNCTION IN A TRANSGENIC MICE MODEL OF 
AMYOTROPHIC LATERAL SCLEROSIS .................................................................................................... 247 

Lu Xia, Lingchen Hua, Shuneng Sun, Xifei Yang, Xin Chen, Siping Chen, Yuanyuan Shen 

A NOVEL 6 MHZ PHASED ARRAY PIEZOELECTRIC MICROMACHINED ULTRASOUND 
TRANSDUCER (PMUT) WITH 128 ELEMENTS FOR MEDICAL IMAGING .......................................... 251 

Sina Sadeghpour, Ekatrina Zilonova, Jan D'Hooge, Michael Kraft 

REAL-TIME CONTROL OF THE RESONANCE FREQUENCY OF A PIEZOELECTRIC 
MICROMACHINED ULTRASONIC TRANSDUCER FOR AIRBORNE APPLICATIONS ....................... 255 

Marco Passoni, Niccolò Petrini, Stefano Sanvito, Fabio Quaglia 

A MACHINE LEARNING BASED QUANTITATIVE DATA ANALYSIS FOR SCREENING 
SKIN ABNORMALITY BASED ON OPTICAL COHERENCE TOMOGRAPHY 
ANGIOGRAPHY (OCTA) .............................................................................................................................. 259 

Yubo Ji, Shufan Yang, Kanheng Zhou, Chunhui Li, Zhihong Huang 

EMBEDDED INDUSTRIAL SYSTEM FOR CALCULATION-INTENSIVE ULTRASOUND 
APPLICATIONS .............................................................................................................................................. 263 

Valentino Meacci, Stefano Ricci 



INTENSITY VECTOR FIELD: A TOOL FOR VISUALIZATION AND CHARACTERISATION 
OF TISSUE REFLECTIONS IN HIGH FRAME RATE ULTRASOUND IMAGING .................................. 267 

Gayathri Malamal, Mahesh Raveendranatha Panicker 

POLAR COORDINATE COHERENT PASSIVE ACOUSTIC BEAMFORMING FOR THE 
MODIFIABLE IMPROVEMENT OF IMAGE QUALITY AND FIELD OF VIEW ..................................... 271 

Chunqi Li, Harry R. Clegg, Thomas M. Carpenter, Luzhen Nie, Steven Freear, David M. J. 
Cowell, James R. McLaughlan 

MUTUAL CONVOLUTION OF DUAL MODES TO ENHANCE PASSIVE ACOUSTIC 
MAPPING FOR HIGH DUTY-CYCLE HIFU EXPOSURES MONITORING ............................................. 275 

Chunqi Li, Harry R. Clegg, Thomas M. Carpenter, Luzhen Nie, Steven Freear, David M. J. 
Cowell, James R. McLaughlan 

EXPERIMENTAL STUDY ON THE ASSOCIATION AMONG FLOW PROFILE SHAPE, 
SYSTEMIC AND LOCAL HEMODYNAMICS, WAVE REFLECTIONS, BASED ON VECTOR 
DOPPLER IMAGING ...................................................................................................................................... 279 

Stefano Ricci, Carmela Morizzo, Daniele Mazierli, Piero Tortoli, Michaela Kozakova, Carlo 
Palombo 

MEASUREMENT OF SPINOUS PROCESS ANGLES ON ULTRASOUND SPINE IMAGES 
USING HR-NET METHOD ............................................................................................................................ 283 

Wenjie Shao, Hongye Zeng, Yuchong Gao, Kang Zhang, Rui Zheng 

HIGH-RESOLUTION ULTRASOUND IMAGING USING UNIFIED PIXEL-BASED AND 
FILTERED DELAY MULTIPLY AND SUM BEAMFORMING .................................................................. 287 

Hao Guo, Hui-Wen Xie, Guang-Quan Zhou, Nghia Q. Nguyen, Richard W. Prager 

SHEAR HORIZONTAL SURFACE ACOUSTIC WAVES ASSISTED GOLD 
NANOPARTICLES FOR A HIGHLY TUNABLE LOCALIZED SURFACE PLASMON 
RESONANCE SPECTRUM ............................................................................................................................ 291 

Teguh Firmasnyah, Gunawan Wibisono, Eko Tjipto Rahardjo, Jun Kondoh 

ULTRASONIC RANGING USING FREQUENCY SELECTIVE ATTENUATION .................................... 295 
Riccardo Carotenuto, Demetrio Iero, Fortunato Pezzimenti, Francesco G. Della Corte, 
Massimo Merenda 

EVALUATION OF THE OPTICAL CHARACTERISTICS OF THE LIQUID CRYSTAL LENS 
USING A SHACK-HARTMANN WAVEFRONT SENSOR ......................................................................... 299 

Jessica Onaka, Takahiro Iwase, Daisuke Koyama, Mami Matsukawa 

ANALYSIS OF THE EFFECT OF ELECTRODE THICKNESS ON QCM MASS SENSITIVITY ............. 302 
Wei Pan, Xianhe Huang 

SC0.15AL0.85N-BASED 4 GHZ COUPLED BULK ACOUSTIC RESONATORS (CBAR) AND 
FILTERS FOR THE SINGLE-CHIP DUPLEXER SOLUTION ..................................................................... 305 

Chen Liu, Yao Zhu, Bangtao Chen, Nan Wang 

A COMBINATION OF PIXEL-BASED BEAMFORMING AND WIENER FILTER TO 
IMPROVE ULTRASOUND IMAGE QUALITY ........................................................................................... 308 

Hui-Wen Xie, Hao Guo, Guang-Quan Zhou, Nghia Q. Nguyen, Richard W. Prager 

3-D SUPER-RESOLUTION ULTRASOUND IMAGING FOR MONITORING EARLY 
CHANGES IN BREAST CANCER AFTER TREATMENT WITH A VASCULAR-DISRUPTING 
AGENT ............................................................................................................................................................ 312 

Ipek Oezdemir, Junjie Li, Jane Song, Kenneth Hoyt 



DEEP LEARNING REGULARIZED ACCELERATION FOR PHOTOACOUSTIC IMAGE 
RECONSTRUCTION ...................................................................................................................................... 316 

Jiali Gong, Hengrong Lan, Feng Gao, Fei Gao 

NOVEL ULTRASONIC DATA PROCESSING TO DETECT ULTRALIGHT CEMENT 
BEHIND CASING - A FIELD STUDY FROM UTSIRA HIGH IN THE NORTH SEA ............................... 320 

Sander Bøe Thygesen, Tore Lie Sirevaag, Sven Peter Näsholm 

HIGH CONTRAST ULTRASOUND IMAGING OF VERY LOW FREQUENCY (100 KHZ) 
MODULATED MICROBUBBLES ................................................................................................................. 324 

Bowen Jing, Hohyun Lee, Pradosh Dash, Costas D. Arvanitis, Brooks D. Lindsey 

SKULL MICROSTRUCTURE AND MODE CONVERSION IN TRANSCRANIAL 
ULTRASOUND IMAGING ............................................................................................................................ 328 

Bowen Jing, Matteo Mazzotti, Massimo Ruzzene, Brooks D. Lindsey 

COMPARISON OF LONGITUDINAL AND SHEAR WAVE SPEEDS ULTRASONICALLY 
MEASURED IN AGAR-GLYCEROL PHANTOMS ..................................................................................... 332 

Naotaka Nitta, Toshikatsu Washio, Tomokazu Numano 

AN AMPLITUDE MODULATION ULTRASONIC BACKSCATTER METHOD FOR 
ESTIMATION CHARACTERIZATION OF CANCELLOUS BONES ......................................................... 336 

Boyi Li, Chengcheng Liu, Ying Li, Tho N. H. T. Tran, Dean Ta 

IN VIVO ASSESSMENT OF DIABETIC KIDNEY DISEASE USING ULTRASOUND 
LOCALIZATION MICROSCOPY .................................................................................................................. 340 

Jingke Zhang, Hong Zhang, Yi Yang, Qiong He, Lanyan Qiu, Linxue Qian, Jianwen Luo 

POLARITY CONTROL OF (0001) ORIENTED ALN FILMS BY SI DOPING AND 
APPLICATIONS TO POLARITY INVERTED SIALN/ALN FILM BULK ACOUSTIC WAVE 
RESONATORS ................................................................................................................................................ 343 

Jun Sekimoto, Masashi Suzuki, Shoji Kakio 

ULTRASOUND IMAGE RECONSTRUCTION BY SELF-SUPERVISED DEEP NEURAL 
NETWORK: A STUDY ON COHERENT COMPOUNDING STRATEGY ................................................. 346 

Jingke Zhang, Congzhi Wang, Hongen Liao, Jianwen Luo 

CHARACTERIZATION OF SECOND MEMBRANE PERFORATION BY ULTRASOUND-
DRIVEN SINGLE MICROBUBBLE .............................................................................................................. 350 

Jianmin Shi, Tao Han, Alfred C H Yu, Peng Qin 

A MIXED SEQUENCE OF DIVERGING WAVE AND FOCUSED WAVE FOR 
ULTRASOUND CARDIAC IMAGING ......................................................................................................... 353 

Jing Liu, Wei Feng, Chongchong Guo, Bo Yang, Lanxi Xiang, Weibao Qiu 

SPATIOTEMPORAL NONLOCAL MEANS BASED DENOISING FOR ULTRASOUND 
MICROVASCULAR IMAGING ..................................................................................................................... 357 

Lijie Huang, Jingke Zhang, Yayu Hao, Linkai Jing, Qiong He, Guihuai Wang, Hongen Liao, 
Jianwe Luo 

IMPROVED TCF OF LOW VELOCITY LN HAL SAW RESONATORS USING GLASS 
SUBSTRATE ................................................................................................................................................... 361 

Tzong Lin Chua, Michio Kadota, Shuji Tanaka 



CONTRAST-FREE ULTRASOUND MICROVASCULAR IMAGING FOR INTRAOPERATIVE 
DETECTION OF HUMAN SPINAL CORD TUMOR: AN IN VIVO FEASIBILITY STUDY .................... 364 

Lijie Huang, Yayu Hao, Linkai Jing, Yuanyuan Wang, Qiong He, Guihuai Wang, Jianwen 
Luo 

ULTRA-WIDEBAND SURFACE ACOUSTIC WAVE FILTERS BASED ON THE 
CU/LINBO3/SIO2/SIC STRUCTURE .............................................................................................................. 368 

Junyao Shen, Sulei Fu, Rongxuan Su, Huiping Xu, Zengtian Lu, Qiaozhen Zhang, Fei Zeng, 
Cheng Song, Weibiao Wang, Feng Pan 

AUTOMATIC SPINAL CURVATURE MEASUREMENT ON ULTRASOUND SPINE IMAGES 
USING FASTER R-CNN ................................................................................................................................. 372 

Zhichao Liu, Liyue Qian, Wenke Jing, Desen Zhou, Xuming He, Edmond Lou, Rui Zheng 

TISSUE RECOGNITION WITH DEEP ENSEMBLE LEARNING OF ULTRASOUND 
WAVELET SPECTRA .................................................................................................................................... 376 

Zhun Xie, Nan Ji, Lijun Xu, Jianguo Ma 

QUASI-MONOPOLAR ULTRASOUND PULSE BY STACK-LAYER DUAL-FREQUENCY 
ULTRASOUND TRANSDUCER ................................................................................................................... 379 

Yiqi Cai, Shuqi Song, Liiun Xu, Jianguo Ma 

LASER-MICROMACHINED, DUAL-RESONANT (17/33 MHZ) ULTRASOUND 
TRANSDUCER WITH SINGLE ELECTRICAL CONNECTION FOR FORWARD-VIEWING 
GUIDANCE OF A SUBMM, ROBOTICALLY-STEERABLE GUIDEWIRE .............................................. 382 

Graham Collins, Timothy Brumfiel, Zachary L. Bercu, Jaydev P. Desai, Brooks D. Lindsey 

VISCOELASTIC PROPERTIES OF A CORNEAL STROMAL MODEL MEASURED BY 
SURFACE ACOUSTIC WAVE OPTICAL COHERENCE ELASTOGRAPHY (SAW-OCE) ..................... 386 

Yilong Zhang, Kanheng Zhou, Zhihong Huang, Chunhui Li 

CHARACTERIZING FLOCCULATED SUSPENSIONS WITH AN ULTRASONIC VELOCITY 
PROFILER IN BACKSCATTER MODE ........................................................................................................ 390 

Serish Tanya Hussain, Jeffrey Peakall, Martyn Barnes, Timothy N. Hunter 

BOWL-SHAPED ZNO ULTRASONIC TRANSDUCER FOR 
PHOTOACOUSTIC/ULTRASONIC MULTIMODE MICROSCOPY .......................................................... 394 

Jinying Zhang, Dongdong Zhao, Defang Li, Fengshuo Tian, Weijiang Xu, Xianmei Wu 

EFFECT OF NONLINEAR WAVE PROPAGATION ON TEMPERATURE RISE IN HIGH 
FREQUENCY IMAGING ............................................................................................................................... 398 

Ehsan Jafarzadeh, Anthony N. Sinclair 

TOWARDS 3D PASSIVE SHEAR ELASTICITY IMAGING USING ROW-COLUMNS 
ARRAYS .......................................................................................................................................................... 402 

Miguel Bernal, Nicolás Benech, Ron Daigle, Javier Brum 

STUDY OF 3-GHZ-BAND THIN-FILM BULK ACOUSTIC RESONATOR OSCILLATORS 
FOR MICROFABRICATED ATOMIC CLOCKS .......................................................................................... 406 

Motoaki Hara, Yuichiro Yano, Shinsuke Hara, Akifumi Kasamatsu, Tetsuya Ido, Hiroyuki Ito 

SECOND-ORDER NONLINEARITY OF AMORPHOUS SIOF FILMS IN FBARS ................................... 410 
Taisei Irieda, Toshio Nishizawa, Shinji Taniguchi, Masanori Ueda, Ken-Ya Hashimoto 

THE MECHANICAL EFFECT OF ULTRASOUND ON PASSIVE MUSCLE FORCE BASED 
ON THE STANDARD LINEAR SOLID MODEL ......................................................................................... 414 

Xuebing Yang, Xueqing Zhang, Pan Li, Ye Tian, Jianzhong Guo 



LITHIUM NIOBATE FILM BASED ACOUSTIC WAVE RESONATOR WITH ARC SHAPED 
ELECTRODES ................................................................................................................................................ 417 

Jieyu Liu, Xin Tong, Jie Zhou, Yan Liu, Wenjuan Liu, Yao Cai, Chengliang Sun 

EXTRACTION OF THE FIRST-ARRIVING-SIGNAL AND FUNDAMENTAL FLEXURAL 
GUIDED WAVE USING A RADON TRANSFORM BASED APPROACH APPLIED TO 
ULTRASONIC CHARACTERIZATION OF CORTICAL BONE ................................................................. 420 

Feiyao Ling, Dongmei Xu, Kailiang Xu, Qi Chen, Tho N. H. T. Tran, Petro Moilanen, Jean-
Gabriel Minonzio, Dean Ta 

PLEURAL LINE AND B-LINES BASED IMAGE ANALYSIS FOR SEVERITY EVALUATION 
OF COVID-19 PNEUMONIA ......................................................................................................................... 424 

Yuanyuan Wang, Yao Zhang, Qiong He, Hongen Liao, Jianwen Luo 

AN AUTOMATICALLY THYROID NODULES FEATURE EXTRACTION AND 
DESCRIPTION NETWORK FOR ULTRASOUND IMAGES ...................................................................... 428 

Yue Zhao, Ming Tian, Jing Jin, Qiucheng Wang, Jian Song, Yi Shen 

HADAMARD-ENCODED SYNTHETIC TRANSMIT APERTURE IMAGING FOR 
IMPROVEMENT OF STRAIN ESTIMATION .............................................................................................. 432 

Yuanyuan Wang, Xia Xie, Qiong He, Hongen Liao, Huabin Zhang, Jianwen Luo 

MODELING OF END RADIATION AND LEAKAGE IN I.H.P. SAW RESONATORS ON 
LITHIUM TANTALATE WITH LOW CUT ANGLE .................................................................................... 436 

Zhaohui Wu, Keyuang Gong, Yu-Po Wong, Jingfu Bao, Ken-Ya Hashimoto 

AUTOMATIC SEGMENTATION OF MEDIAN NERVE IN ULTRASOUND IMAGE BY A 
COMBINED USE OF U-NET AND VGG16 .................................................................................................. 440 

Aiyue Huang, Qing Wang, Li Jiang, Jiangshan Zhang 

ULTRAFAST ULTRASOUND IMAGING FOR MICRO-NANOMOTORS: A PHANTOM 
STUDY ............................................................................................................................................................. 444 

Shaoyuan Yan, Jinrun Liu, Xingyi Guo, Dean Ta, Gaoshan Huang, Alexander A. Solovev, 
Yongfeng Mei, Kailiang Xu 

PARTIAL HADAMARD ENCODED SYNTHETIC TRANSMIT APERTURE FOR HIGH 
FRAME RATE IMAGING WITH MINIMAL L2-NORM LEAST SQUARE METHOD .............................. 448 

Jingke Zhang, Jing Liu, Yuanyuan Wang, Wei Fan, Weibao Qiu, Jianwen Luo 

SEMI-SUPERVISED DEEP LEARNING FOR BREAST ANATOMY DECOMPOSITION IN 
ULTRASOUND IMAGES ............................................................................................................................... 452 

Yongshuai Li, Yuan Liu, Zhili Wang, Jianwen Luo 

WEAKLY-SUPERVISED DEEP LEARNING FOR BREAST TUMOR SEGMENTATION IN 
ULTRASOUND IMAGES ............................................................................................................................... 456 

Yongshuai Li, Yuan Liu, Zhili Wang, Jianwen Luo 

AUTOMATIC SEGMENTATION OF THE OPTIC NERVE IN TRANSORBITAL 
ULTRASOUND IMAGES USING A DEEP LEARNING APPROACH ....................................................... 460 

Kristen M. Meiburger, Andrea Naldi, Piergiorgio Lochner, Francesco Marzola 

SHARED-SPARSE APERTURE FOR MATRIX ARRAY SUPER-RESOLUTION 3D IMAGING ............ 464 
Di Wang, Jingyi Yin, Jiabin Zhang, Jue Zhang 

ULTRASOUND-GUIDED IN VIVO DELIVERY OF COLD PLASMA GAS FOR CANCER 
THERAPY VIA MICROBUBBLES ................................................................................................................ 467 

Wenyu Guo, Shuo Huang, Jie Dang, Jian An, Feihong Dong, Jue Zhang 



ULTRASOUND DEEP BRAIN STIMULATION IMPROVES COGNITIVE FUNCTIONS IN 
MICE WITH ALZHEIMER'S DISEASE ........................................................................................................ 470 

Na Pang, Wen Meng, Long Meng, Lili Niu, Lisheng Xu 

A LOW-POWER ULTRA-COMPACT ULTRASONIC COMMUNICATION SYSTEM FOR 
NEURAL SPIKE EVENTS RECORDING ..................................................................................................... 473 

Qichao Ma, Yinxiao Feng, Kaisheng Ma 

MICROMACHINED HIGH FREQUENCY PMN-PT 1–3 COMPOSITE TRANSDUCER VIA 
COLD ABLATION PROCESS ........................................................................................................................ 477 

Jiabing Lv, Zhangjian Li, Yaoyao Cui, Xiaohua Jian 

SINGULAR VALUE DECOMPOSITION FILTERING FOR HIGH FRAME RATE SPECKLE 
TRACKING ECHOCARDIOGRAPHY .......................................................................................................... 480 

Marta Orlowska, Alessandro Ramalli, Stephanie Bézy, Jens-Uwe Voigt, Jan D'Hooge 

REINFORCEMENT LEARNING AND HARDWARE IN THE LOOP FOR LOCALIZED 
VIBROTACTILE FEEDBACK IN HAPTIC SURFACES ............................................................................. 484 

Camilo Hernandez-Mejia, Marc Favier, Xiaotao Ren, Paolo Germano, Yves Perriard 

COMPRESSED ULTRASOUND COMPUTED TOMOGRAPHY IN NDT .................................................. 489 
Eduardo Pérez, Sebastian Semper, Jan Kirchhof, Fabian Krieg, Florian Römer 

BREAKING THE LADDER: SYNTHESIS OF ACOUSTIC WAVE LADDER FILTERS WITH 
SERIES RESONATORS PLACING TRANSMISSION ZEROS BELOW THE PASSBAND ...................... 493 

Eloi Guerrero, Jordi Verdú, Pedro De Paco 

DEVELOPMENT OF ON-DEMAND SAMPLE LOADING OF ULTRASOUND ACOUSTIC 
LEVITATORS BY FOCUSED ACOUSTIC RADIATION ............................................................................ 497 

Michal W. Kepa, Takashi Tomizaki, Soichiro Tsujino 

FULL 3D FEM SIMULATION OF THICKNESS SHEAR BULK ACOUSTIC RESONATORS 
ON LN ASSISTED BY HIERARCHICAL CASCADING TECHNIQUE ..................................................... 500 

Yiwen He, Yu-Po Wong, Ting Wu, Jingfu Bao, Ken-Ya Hashimoto 

CREATION OF LARGE QUIET ZONES IN THE PRESENCE OF ACOUSTICAL 
LEVITATION TRAPS ..................................................................................................................................... 504 

Carl Andersson, Jens Ahrens 

HIGH RESOLUTION, HIGH FREQUENCY ULTRASONIC RANGING IN AIR WITH PMUTS ............. 508 
Yul Koh, David Sze Wai Choong, Daniel Ssu-Han Chen, Duan Jian Goh, Sagnik Ghosh, 
Jaibir Sharma, Srinivas Merugu, Fabio Quaglia, Marco Ferrera, Alessandro Stuart Savoia, 
Eldwin Jiaqiang Ng 

CONSIDERATIONS FOR DUAL-BAND RESPONSES WITH PARALLEL-CONNECTED 
ACOUSTIC WAVE LADDER FILTERS ....................................................................................................... 512 

Eloi Guerrero, Jordi Verdú, Pedro De Paco 

MODEL-BASED DEEP LEARNING ON ULTRASOUND CHANNEL DATA FOR FAST 
ULTRASOUND LOCALIZATION MICROSCOPY ...................................................................................... 516 

Jihwan Youn, Ben Luijten, Mikkel Schou, Matthias Bo Stuart, Yonina C. Eldar, Ruud J. G. 
Van Sloun, Jørgen Arendt Jensen 

EVALUATION OF BAW AND SAW PROPERTIES OF (K, NA)NBO3 THIN FILMS 
DEPOSITED BY RF SPUTTERING ............................................................................................................... 520 

Kazuma Yoshizawa, Masashi Suzuki, Shoji Kakio, Yoshiharu Ito, Akinori Tateyama, Hiroshi 
Funakubo, Tsuyoshi Wakabayashi, Kenji Shibata 



SOFT MOLD PROCESS FOR 1-3 PIEZOCOMPOSITE AND ITS APPLICATION IN HIGH 
FREQUENCY MEDICAL ULTRASOUND IMAGING ................................................................................ 523 

Xiaobing Li, Junting Tian, Dingwei Yan, Cong Tao, Jiewen Zhou, Yifan Su 

CORTICAL BONE ULTRASONIC IMAGING BASED ON ACCURATE DELAY TIMES ....................... 527 
Qinzhen Shi, Yifang Li, Lingwei Shi, Meilin Gu, Yuan Liu, Xin Liu, Dean Ta 

ULTRASOUND SUPER-RESOLUTION IMAGING ENABLES MULTIPARAMETER 
ANALYSES OF TUMOR ANGIOGENESIS DURING GROWTH ............................................................... 530 

Jingyi Yin, Feihong Dong, Jian An, Jiabin Zhang, Jue Zhang 

VOLUMETRIC SUPER-RESOLUTION ULTRASOUND WITH A 1D ARRAY PROBE: A 
SIMULATION STUDY ................................................................................................................................... 534 

Bingxue Wang, Kai Riemer, Matthieu Toulemonde, Jacob Broughton-Venner, Xiaowei Zhou, 
Meng-Xing Tang 

OPTIMISING THE MATERIALS OF A FUS TRANSDUCER SIZED FOR ROBOTIC 
DELIVERY ...................................................................................................................................................... 537 

Jack Stevenson, Alexander Cochran, Margaret Lucas 

SEMI-SUPERVISED ANNOTATION OF TRANSCRANIAL DOPPLER ULTRASOUND 
MICRO-EMBOLIC DATA .............................................................................................................................. 540 

Yamil Vindas, Emmanuel Roux, Blaise Kévin Guépié, Marilys Almar, Philippe Delachartre 

DIRECT IDENTIFICATION OF ELASTICITY FROM ATTENUATED SPECTRUM IN 
RESONANT ULTRASOUND SPECTROSCOPY .......................................................................................... 544 

Fei Shen, Fan Fan, Rui Wang, Yue Wang, Qiong Wu, Haijun Niu 

THE FEASIBILITY AND DESIGN OF MULTIFREQUENCY ACOUSTIC TRAPS .................................. 547 
Charles R. P. Courtney 

REAL-TIME ULTRASOUND OPEN PLATFORM WITH AN EXTENDABLE NUMBER OF 
CHANNELS ..................................................................................................................................................... 551 

Daniele Mazierli, Alessandro Ramalli, Enrico Boni, Francesco Guidi, Piero Tortoli 

3D PHOTOACOUSTIC SIMULATION OF HUMAN SKIN VASCULAR FOR QUANTITATIVE 
IMAGE ANALYSIS ........................................................................................................................................ 555 

Tengbo Lyu, Changchun Yang, Feng Gao, Fei Gao 

C-AXIS-TILTED SCALN FILM ON SILICON SUBSTRATE FOR SURFACE ACOUSTIC 
WAVE DEVICE .............................................................................................................................................. 558 

Takumi Tominaga, Shinji Takayanagi, Takahiko Yanagitani 

ROBUSTNESS OF GOLD NANOPARTICLES ON GOLD FILM ELECTRODE FOR SWEAT 
ANALYSIS WITH MINIATURE SONO-ELECTROANALYTICAL PLATFORM ..................................... 562 

Xiang She, Xiaohe Wang, Pengfei Niu, Menglun Zhang, Wei Pang 

AUTOMATIC CLASSIFICATION OF ARTERIAL AND VENOUS FLOW IN SUPER-
RESOLUTION ULTRASOUND IMAGES OF RAT KIDNEYS ................................................................... 566 

Iman Taghavi, Sofie Bech Andersen, Stinne Byrholdt Søgaard, Michael Bachmann Nielsen, 
Charlotte Mehlin Sørensen, Matthias Bo Stuart, Jørgen Arendt Jensen 

TRANSVERSE MODE SUPPRESSION OF THICKNESS SHEAR BULK ACOUSTIC 
RESONATORS ON LITHIUM NIOBATE USING STANDARD AND BROADBAND PISTON 
MODE DESIGNS ............................................................................................................................................ 569 

Ting Wu, Yu-Po Wong, Yiwen He, Chuan Peng, Jingfu Bao, Ken-Ya Hashimoto 



ULTRA HIGH FREQUENCY SURFACE ACOUSTIC WAVES ENABLED ELECTRODE-FREE 
DIGITAL MICROFLUIDIC CHIP .................................................................................................................. 573 

Shuchang Liu, Weiwei Cui, Wei Pang 

THE IMPACT OF THE TRANSMISSION PULSE SHAPE IN ULTRASOUND HARMONIC 
IMAGING ........................................................................................................................................................ 577 

Meiyi Zhou, Peiran Chen, Massimo Mischi, Eugenio Cantatore, Pieter Harpe 

TRANSIENT FLOW VECTOR DISTRIBUTION OF CAVITATION BUBBLES IN A VESSEL 
INDUCED BY PULSED FOCUSED ULTRASOUND THROMBOLYSIS BASED ON 
PYRAMID LK OPTICAL FLOW METHOD ................................................................................................. 581 

Ting Ding, Huizhu Jia, Zhixin Tian, Shuai Tian 

EFFECTS OF SIO2 LAYER ON THE PERFORMANCE OF A LNOI ACOUSTIC WAVE 
RESONATOR .................................................................................................................................................. 585 

Jordi Verdú, Patricia Silveira, Eloi Guerrero, Lluís Acosta, Pedro De Paco 

BATCH RENORMALIZATION ACCUMULATED RESIDUAL U-NETWORK FOR 
ARTIFACTS REMOVAL IN PHOTOACOUSTIC IMAGING ...................................................................... 588 

Husnain Shahid, Yaoting Yue, Adnan Khalid, Xin Liu, Dean Ta 

AN ANALYSIS OF SURFACE ACOUSTIC WAVE MODES OF A FINITE SOLID COVERED 
WITH ELECTRODES BY RAYLEIGH-RITZ METHOD ............................................................................. 592 

Ji Wang, Jinghui Wu, Erasmo Carrera, Honglang Li 

BAYESIAN-BASED RESONANCE ULTRASOUND SPECTROSCOPY WITH PARTICLE 
SWARM OPTIMIZATION ............................................................................................................................. 595 

Fei Shen, Fan Fan, Rui Wang, Yue Wang, Qiong Wu, Pascal Laugier, Haijun Niu 

INTRAVASCULAR ULTRASOUND (IVUS) IMAGING USING A DISTAL ROTARY 
ULTRASONIC MICRO-MOTOR ................................................................................................................... 598 

Boquan Wang, Yuchen Wang, Liyuan He, Teng Cao, Zhiyi Wen, Xiaoniu Li, Dawei Wu 

A NOVEL ULTRASOUND-TRIGGERED APPROACH TO POLOXAMER GELATION FOR 
CHRONIC VENOUS DISEASE ...................................................................................................................... 601 

Davide C. Critello, Thomas J. Matula, Antonino S. Fiorillo 

FABRICATION, CHARACTERIZATION AND MODELLING OF DELAY LINE BASED 
CMUTS ............................................................................................................................................................ 604 

Kasper Fløng Pedersen, Andreas Spandet Havreland, Erik Vilain Thomsen 

LOWERING THE COMPUTATIONAL LOAD IN HIGH FRAME RATE 2-D VECTOR FLOW 
IMAGING ........................................................................................................................................................ 608 

Stefano Rossi, Piero Tortoli, Alessandro Ramalli 

COMPARATIVE ASSESSMENT OF PLANE WAVE IMAGING WITH 256-ELEMENT CMUT 
AND SINGLE CRYSTAL PROBES ............................................................................................................... 612 

Paolo Mattesini, Alessandro Stuart Savoia, Alessandro Ramalli, Fabio Quaglia, Piero 
Tortoli, Enrico Boni 

DEVELOPMENT OF PROMISING ACOUSTIC LEVITATION TECHNIQUE BY 
ALTERNATING ACOUSTIC FOCAL SPOTS RAPIDLY ............................................................................ 615 

Fu-Sung Lin, Po-Wei Yang, Ching-Chuan Hsieh, Hsin-Yi Su, Li-Xiang Chen, Chin-Ying Li, 
Chih-Hsien Huang 

BI-PLANE IMAGING FOR A ROBUST ASSESSMENT OF FLOW MEDIATED DILATION .................. 618 
Claudio Giangrossi, Alessandro Ramalli, Carlo Palombo, Piero Tortoli 



SINGLE-SIDED ACOUSTIC LEVITATION BASED ON ARRAY OF FOCUSED 
ULTRASOUND TRANSDUCERS ................................................................................................................. 622 

Longlong Wei, Guanjun Yin, Huan Han, Jianzhong Guo 

COMPARATIVE STUDY OF TRADITIONAL AND BROADBAND PISTON MODE DESIGNS 
OF A1-MODE RESONATORS ON LITHIUM NIOBATE ............................................................................ 626 

Yawei Li, Qi Liang, Yu-Po Wong, Keyuan Gong, Zhaohui Wu, Jingfu Bao, Ken-Ya Hashimoto 

TRANSDUCER MODULE DEVELOPMENT FOR AN OPEN-SOURCE ULTRASOUND 
TOMOGRAPHY SYSTEM ............................................................................................................................. 629 

Morgan Roberts, Eleanor Martin, Michael Brown, Ben Cox, Bradley Treeby 

EVALUATION OF MUSCLE FATIGUE STATE BY ULTRASONIC ATTENUATION 
COEFFICIENT ................................................................................................................................................ 633 

Yuxi Wang, Guanjun Yin, Jianzhong Guo 

POLYSILICON ON QUARTZ SUBSTRATE FOR SILICIDE BASED ROW-COLUMN CMUTS ............. 637 
Kitty Steenberg, Erik Vilain Thomsen 

SILICON-ON-NOTHING SCALN PMUTS ................................................................................................... 641 
David Sze Wai Choong, Daniel Ssu-Han Chen, Duan Jian Goh, Jihang Liu, Sagnik Ghosh, 
Yul Koh, Jaibir Sharma, Srinivas Merugu, Fabio Quaglia, Marco Ferrera, Alessandro Stuart 
Savoia, Eldwin Jiaqiang Ng 

HIGH-FRAME-RATE COLOR FLOW IMAGING WITH ENHANCED SPATIAL 
RESOLUTION IN VIRTUAL REAL-TIME ................................................................................................... 645 

Francesco Guidi, Claudio Giangrossi, Alessandro Dallai, Alessandro Ramalli, Piero Tortoli 

DESIGN AND INVESTIGATION OF FUNNEL FOR ACOUSTIC WAVE ................................................. 649 
Guanjun Yin, Pan Li, Xuebing Yang, Jianzhong Guo 

LASER BEAM GUIDED MAGNETIC SCANNING CATHETER FOR SONOTHROMBOLYSIS 
WITH REAL-TIME CLOT DETECTION ...................................................................................................... 653 

Bohua Zhang, Huaiyu Wu, Xiaoning Jiang 

-6 DB FOCUS-STEERING REGION OF A FULLY-ELECTRONICALLY PLANAR HIFU 
PHASED ARRAY: A PRELIMINARY EXPERIMENTAL EVALUATION ................................................ 657 

Xiangda Wang, Jia Guo, Ping Li, Yan Yang, Shiguo Teng, Weijun Lin, Jianlin Li 

MODELING OF INTENSITY-MODULATED FOCUSED ULTRASOUND IN PEDIATRIC 
BRAIN TUMORS USING ACOUSTIC HOLOGRAMS ................................................................................ 661 

Sergio Jiménez-Gambín, Antonios N. Pouliopoulos, Zachary K. Englander, Noé Jiménez, 
Francisco Camarena, Elisa E. Konofagou, Stergios Zacharoulis, Cheng-Chia Wu 

VISCOELASTICITY ASSESSMENT USING QUARTZ CRYSTAL MICROBALANCE FOR 
ACCURATE LOADED CMUT MODELING ................................................................................................ 665 

Tony Merrien, Maxime Hery, Audren Boulmé, Dominique Certon 

METHOD TO MEASURE REFLECTION COEFFICIENT UNDER CW HIGH-POWER 
SIGNALS IN SAW RESONATORS ............................................................................................................... 669 

M González-Rodríguez, Carlos Collado, Jordi Mateu, J. M. González-Arbesú, Sebastian 
Huebner, Robert Aigner 

BLOOD FLOW VELOCITY AND WALL SHEAR STRESS ESTIMATION IN FORWARD-
VIEWING INTRAVASCULAR ULTRASOUND IMAGING: COMPARISON OF DOPPLER 
AND PARTICLE IMAGE VELOCIMETRY (PIV) APPROACHES ............................................................. 673 

Saeyoung Kim, Bowen Jing, Alessandro Veneziani, Brooks D. Lindsey 



REAL-TIME NON-INVASIVE CONTROL OF TISSUE TEMPERATURE USING HIGH-
FREQUENCY ULTRASONIC BACKSCATTERED ENERGY .................................................................... 677 

Elyas Shaswary, Hisham Assi, Celina Yang, J. Carl Kumaradas, Michael C. Kolios, Gholam 
Peyman, Jahangir Tavakkoli 

ASSOCIATION BETWEEN EARLY CAROTID ARTERY PLAQUE PRESENCE, VASCULAR 
STRAIN IMAGING FEATURES AND TRADITIONAL CARDIOVASCULAR RISK FACTORS 
IN HIV INFECTED INDIVIDUALS ............................................................................................................... 681 

Marie-Hélène Roy Cardinal, Madeleine Durand, Carl Chartrand-Lefebvre, Gilles Soulez, 
Cécile Tremblay, Guy Cloutier 

IMPACT OF THERMAL STRESS ON ATTACHMENT AND STABILITY OF HIGH 
TEMPERATURE STRAIN SENSORS ........................................................................................................... 684 

David Leff, Mauricio Pereira Da Cunha 

MULTI-TASK LEARNING FOR SIMULTANEOUS SPEED-OF-SOUND MAPPING AND 
IMAGE RECONSTRUCTION USING NON-CONTACT THERMOACOUSTICS ...................................... 688 

Ajay Singhvi, Max L. Wang, Aidan Fitzpatrick, Amin Arbabian 

DIFFERENTIAL TIME OF ARRIVAL ESTIMATION BY PROCESSING THE HIGHEST 
MAGNITUDE COMPONENTS OF IMPACT'S GENERATED ULTRASONIC GUIDED WAVE 
SIGNALS ......................................................................................................................................................... 693 

Lorenzo Capineri, Andrea Bulletti 

RECONSTRUCTION OF TEMPERATURE FIELDS FROM ULTRASONIC TRAVEL TIME 
MEASUREMENTS ......................................................................................................................................... 696 

Michael Schwarz, Bernhard G. Zagar 

ULTRASONIC ATTENUATION COEFFICIENT ESTIMATE OF PLACENTA IS 
CORRELATED TO MRI PROTON-DENSITY-FAT FRACTION: A PRELIMINARY EX VIVO 
STUDY ............................................................................................................................................................. 700 

Farah Deeba, Caitlin Schneider, Ricky Hu, Victoria Lessoway, Jefferson Terry, Denise 
Pugash, Jennifer A. Hutcheon, Chantal Mayer, Robert Rohling 

A QUANTITATIVE ULTRASOUND APPROACH FOR DETECTING PLACENTA-
MEDIATED DISEASES .................................................................................................................................. 704 

Farah Deeba, Ricky Hu, Victoria Lessoway, Jefferson Terry, Denise Pugash, Jennifer A. 
Hutcheon, Chantal Mayer, Robert Rohling 

ELASTIC PROPERTIES OF ABS-PLASTIC ACOUSTIC METAMATERIAL PRODUCED BY 
3D-PRINTING METHOD ............................................................................................................................... 707 

Alexey I. Kokshayskiy, Alexander B. Volodarskii, Natalia V. Shirgina, Natalia I. Odina, 
Alexander I. Korobov 

IMPROVING SIGNAL-TO-NOISE RATIO THROUGH GENERALIZED MULTIPULSE 
TRANSMIT ENCODING ................................................................................................................................ 709 

Nick Bottenus 

PRELIMINARY STUDY ON ESTIMATION OF SPEED OF SOUND IN PROPAGATION 
MEDIUM CONSIDERING TARGET SCATTERER SIZE ............................................................................ 713 

Shohei Mori, Aoi Nakayama, Keiji Onoda, Mototaka Arakawa, Hiroshi Kanai 

ELECTRO-ACTIVE DIFFRACTION GRATINGS FOR THE GENERATION OF ACOUSTIC 
VORTEX BEAMS ........................................................................................................................................... 716 

Rubén D. Muelas-Hurtado, L. Ealo C. Joao, Karen Volke-Sepúlveda 



A NOVEL BROADBAND PIEZOELECTRIC MICROMACHINED ULTRASONIC 
TRANSDUCER WITH RESONANT CAVITY .............................................................................................. 720 

Lei Wang, Wei Zhu, Zhipeng Wu, Wenjuan Liu, Chengliang Sun 

STUDY OF WAVEFORM RECOVERY BY DECONVOLUTION USING SIMULATED 
HYDROPHONE .............................................................................................................................................. 724 

Shin-Ichiro Umemura, Shin Yoshizawa 

ENTROPY BASED ON ADAPTIVELY DECOMPOSED ULTRASOUND RF ECHO SIGNALS 
FOR BREAST LESION CHARACTERIZATION .......................................................................................... 727 

Ruihan Yao, Yufeng Zhang, Zhiyao Li, Xun Lang, Zhicheng Wang, Kai Huang 

SIGNAL PROCESSING FOR STABLE CAVITATION FOCUSED ULTRASOUND BBB 
DISRUPTION CONTROL .............................................................................................................................. 731 

Sonia Khan, Michael Smith, Ibrahim Youssef, Bhavya Shah, Rajiv Chopra, Laura Curiel 

UNSUPERVISED LEARNING FOR ACOUSTIC SHADOWING ARTIFACT REMOVAL IN 
ULTRASOUND IMAGING ............................................................................................................................ 735 

Jaeyoung Huh, Shujaat Khan, Jong Chul Ye 

PIEZOELECTRIC OVER SILICON-ON-NOTHING (PSON) PROCESS ..................................................... 739 
Jaibir Sharma, Duan Jian Goh, Srinivas Merugu, Yul Koh, Sagnik Ghosh, Md Hazwani 
Khairy, Eldwin Jiaqiang Ng 

A NOVEL N79 FILTER USING SOLID-MOUNTED A1-MODE RESONATOR FOR 5G 
APPLICATIONS .............................................................................................................................................. 743 

Bohua Peng, Nianchu Hu, Bin Jia, Huilian Wang 

HIGH-FREQUENCY CONTRAST-ENHANCED ULTRASOUND IMAGING AND SUPER-
RESOLUTION IMAGING OF RAT CORONARY ARTERIES .................................................................... 747 

Feng Feng, Jian An, Jiabin Zhang, Feihong Dong, Wenyu Guo, Shuo Huang, Jue Zhang 

3D ULTRASOUND SPINE IMAGING WITH APPLICATION OF NEURAL RADIANCE 
FIELD METHOD ............................................................................................................................................. 750 

Honggen Li, Hongbo Chen, Wenke Jing, Yuwei Li, Rui Zheng 

SYNTHETIC TRANSMIT BEAMS WITH MULTI-LINE AND DIVERGING WAVE 
TRANSMISSION FOR REAL-TIME, HIGH FRAME RATE, LOW-ARTEFACT TISSUE 
DOPPLER IMAGING ...................................................................................................................................... 754 

Alessandro Ramalli, Alessandro Dallai, Francesco Guidi, Valentino Meacci, Piero Tortoli 

INDICATING LUNG MATURITY OF PRETERM BIRTHS ON LUS IMAGES USING THE 
GLCM STATISTICAL PROPERTIES --- A PILOT STUDY ......................................................................... 758 

Duo Xu, Hongye Zeng, Jiangqin Liu, Shanshan Wang, Rui Zheng 

REDUCED TCF, HIGH FREQUENCY, PIEZOELECTRIC CONTOUR-MODE RESONATORS 
WITH SILICON-ON-NOTHING .................................................................................................................... 762 

Sagnik Ghosh, Jaibir Sharma, Eldwin J. Ng, Duan Jian Goh, Srinivas Merugu, Yul Koh, Amit 
Lal 

ENABLING HIGH-SPEED ULTRASOUND COMMUNICATION THROUGH THIN PLATES 
BY REVERBERATION SUPPRESSION ....................................................................................................... 766 

Asra Ashraf, Johan E. Carlson, Fredrik Reinholdsen, Jaap Van De Beek 

HIGH SENSITIVITY PIEZOELECTRIC MEMS MICROPHONES BASED ON ALN WITH 
CAVITY-SOI ................................................................................................................................................... 770 

Bohao Hu, Binghui Lin, Wenjuan Liu, Chengliang Sun 



A NOVEL SMALL F-NUMBER ULTRASOUND TRANSDUCER WITH A DUAL-FOCUS 
STRUCTURE ................................................................................................................................................... 774 

Xiao Zhang, Zhoumo Zeng, Hui Zhang, Zhuochen Wang 

DEEP-LEARNING FRAMEWORK BASED ON A LARGE ULTRASOUND IMAGE 
DATABASE TO REALIZE COMPUTER-AIDED DIAGNOSIS FOR LIVER AND BREAST 
TUMORS ......................................................................................................................................................... 778 

Makoto Yamakawa, Tsuyoshi Shiina, Koichiro Tsugawa, Naoshi Nishida, Masatoshi Kudo 

MAN-MACHINE INTERACTIVE ULTRASONIC LEVITATION SYSTEM BASED ON 
COMBINATION OF PHASED ARRAY AND REAL-TIME PHASE CALCULATING MODULE ............ 782 

Shaozhe Zhang, Guanjun Yin, Xinlei Cheng, Jiayue Dai, Huan Han, Jianzhong Guo 

ULTRASONIC SURGICAL DEVICES DRIVEN BY PIEZOELECTRIC TUBES ....................................... 785 
Xuan Li, Nicola Giuseppe Fenu, Sandy Cochran, Margaret Lucas 

SYNTHESIS METHODOLOGY OF AW FILTERS FOR RF APPLICATIONS BASED ON 
MATRIX ROTATIONS TO OVERCOME ROUND-OFF ERRORS ............................................................. 789 

Lluís Acosta, Eloi Guerrero, Patricia Silveira, Jordi Verdú, Pedro De Paco 

COMPARISON OF PERFORMANCE OF ULTRASONIC SURGICAL CUTTING DEVICES 
INCORPORATING PZT PIEZOCERAMIC AND MN:PIN-PMN-PT PIEZOCRYSTAL ............................ 793 

Xuan Li, Nicola Giuseppe Fenu, Sandy Cochran, Margaret Lucas 

AN INTEGRATE ULTRASOUND SYSTEM FOR INTRAVASCULAR ACOUSTIC 
RADIATION FORCE IMPULSE IMAGING ................................................................................................. 797 

Can Yu, Lei Ye, Xin Xiao, Junjie Wang, Jian Li, Hui Zhang, Zhuochen Wang 

SONOVUE MICROBUBBLES AS ULTRASOUND PRESSURE SENSORS IN A DYNAMIC 
FLOW PHANTOM .......................................................................................................................................... 801 

Cameron Dockerill, Alessandro Faraci, Kirsten Christensen-Jeffries, Jordi Alastruey, Ronak 
Raiani, Pablo Lamata, Amanda Q. X. Nio 

DEVELOPMENT OF A POINT-OF-CARE ULTRASOUND DRIVER FOR APPLICATIONS 
WITH LOW POWER AND REDUCED AREA REQUIREMENTS .............................................................. 805 

Bartas Abaravicius, Alexandru Moldovan, Sandy Cochran, Srinjoy Mitra 

CHARACTERISATION OF PZTS NON-LINEAR BEHAVIOUR FOR HIGH-POWER 
SYSTEMS ........................................................................................................................................................ 809 

Jack Stevenson, Nicola Giuseppe Fenu, Jamie Chilles, Alexander Cochran 

ARRAY-BASED BEAMFORMING TO THE VERTEBRAL CANAL: DEMONSTRATION OF 
FEASIBILITY .................................................................................................................................................. 813 

Rui Xu, David Martin, Meaghan A. O'Reilly 

ELECTRICAL POWER FACTOR FOR A SINGLE CRYSTAL TONPILZ VERSUS A PLATE 
WITH MATCHING LAYERS ......................................................................................................................... 817 

Ellen Sagaas Røed, Martin Bring, Frank Tichy, Else-Marie Åsjord, Lars Hoff 

PHONONIC FREQUENCY COMBS IN MICROELECTROMECHANICAL SYSTEMS ........................... 821 
Ashwin Seshia 

RADIATION CHARACTERIZATION OF LEAKY GUIDED WAVES IN MONOLITHIC AND 
SUTURED CRANIAL BONES ....................................................................................................................... 824 

Eetu Kohtanen, Matteo Mazzotti, Massimo Ruzzene, Alper Erturk 



A SPIRAL ARCHIMEDEAN PMUT ARRAY WITH IMPROVED FOCUSING 
PERFORMANCE ............................................................................................................................................ 827 

Jianyuan Wang, Sheng Sun, Yuan Ning, Yi Gong, Menglun Zhang, Wei Pang 

VELOCITY FILTERING WITH A MEDIAN FILTER BETTER PRESERVES SMALL 
VESSELS FOR ULTRASOUND LOCALIZATION MICROSCOPY ........................................................... 830 

Stefanie Dencks, Marion Piepenbrock, Georg Schmitz 

ULTRASONIC TDOA INDOOR LOCALIZATION BASED ON PIEZOELECTRIC 
MICROMACHINED ULTRASONIC TRANSDUCERS ................................................................................ 834 

Jianyuan Wang, Sheng Sun, Yuan Ning, Menglun Zhang, Wei Pang 

HIGH PERFORMANCE COUPLED BAW/SAW RESONATOR USING SCALN/ALN THIN 
FILM HETERO ACOUSTIC LAYERED (HAL) STRUCTURE ................................................................... 837 

Hui Ling Liu, Qiao Zhen Zhang, Xiang Yong Zhao, Su Lei Fu, Wei Biao Wang 

TRANSCRANIAL ULTRASOUND IMAGING WITH ESTIMATING THE GEOMETRY, 
POSITION AND WAVE-SPEED OF TEMPORAL BONE ............................................................................ 841 

Moein Mozaffarzadeh, Martin D. Verweij, Verya Daeichin, Nico De Jong, Guillaume Renaud 

DEVELOPMENT OF FREQUENCY TUNABLE FLUID LOADED PMUTS .............................................. 845 
Kaustav Roy, Kritank Kalyan, Anuj Ashok, Vijayendra Shastri, Rudra Pratap 

DISEASE-SPECIFIC IMAGING WITH H-SCAN TRAJECTORIES AND SUPPORT VECTOR 
MACHINE TO VISUALIZE THE PROGRESSION OF LIVER DISEASES ................................................ 849 

Jihye Baek, Kevin J. Parker 

COMPARISON OF CONTRAST-ENHANCED ULTRASOUND PARAMETERS FOR 
CLASSIFICATION OF ANTI-ANGIOGENIC TUMOR TREATMENT RESPONSE .................................. 853 

Mahsa Bataghva, Danielle Johnston, Nicholas Power, Aaron Ward, Silvia Penuela, James C. 
Lacefield 

FORCE CHARACTERISTICS OF DISC-SHAPED PZT TRANSDUCER FOR THE 
UNDERWATER ACOUSTIC PROPULSION SYSTEM ............................................................................... 857 

Yuan Qian, Deqing Kong, Minoru Kuribayashi Kurosawa 

REFINEMENT OF THE ACOUSTOELASTIC THEORY IN TI QUASI-INCOMPRESSIBLE 
MEDIA FOR ROBUST MUSCLE NONLINEAR ELASTICITY QUANTIFICATION ................................ 861 

Marion Bied, Cathyanne Schott, Jean-Luc Gennisson 

ULTRASONICALLY ASSISTED CORING OF ROCKS .............................................................................. 865 
Xuan Li, Patrick Harkness 

VIRTUAL ARRAY PLANE WAVE IMAGING ............................................................................................ 868 
Guillermo Cosarinsky, Jorge Cruza, José Brizuela, Juan M. Iriarte, Jorge Camacho 

A NOVEL METHOD FOR DEPICTING THORACIC SPINE USING DIFFERENCE BETWEEN 
SCATTERING OF MUSCLE TISSUES AND REFLECTION AT BONE SURFACE.................................. 872 

Mototaka Arakawa, Takumi Hashimoto, Taiga Bando, Shohei Mori, Eiko Onishi, Masanori 
Yamauchi, Hiroshi Kanai 

NON-LOCALIZATION SUPER-RESOLUTION VELOCITY EVALUATION BASED ON THE 
TRAIL OF POINT SPREAD FUNCTIONS (TPSF) ....................................................................................... 875 

Jiabin Zhang, Jingyi Yin, Jian An, Feihong Dong, Di Wang, Feng Feng, Shuo Huang, Wenyu 
Guo, Jue Zhang 



3D CONTRAST-ENHANCED ULTRASOUND IMAGING OF THE MUSCLE USING A 
SPARSELY CONTROLLED MATRIX ARRAY PROBE ............................................................................. 879 

Jiabin Zhang, Di Wang, Jian An, Feihong Dong, Feng Feng, Jingyi Yin, Shuo Huang, Wenyu 
Guo, Jue Zhang 

30MHZ HIGH-FREQUENCY CONTRAST-ENHANCED ULTRASOUND AND SUPER-
RESOLUTION IMAGING USING LONG-LASTING MICROBUBBLES ................................................... 883 

Jiabin Zhang, Jian An, Feihong Dong, Di Wang, Feng Feng, Jingyi Yin, Wenyu Guo, Shuo 
Huang, Jue Zhang 

MATRIX ARRAY 3D CONTRAST-ENHANCED IMAGING OF RABBIT KIDNEY IN VIVO 
USING RANDOM SPARSE APERTURES .................................................................................................... 887 

Di Wang, Jiabin Zhang, Jue Zhang 

DEEP LEARNING BASED ANGULAR COMPOUNDING FOR ACCELERATED PLANE 
WAVE ULTRASOUND IMAGING ............................................................................................................... 889 

Hannah Strohm, Sven Rothlübbers, Jürgen Jenne, Matthias Günther 

H-SCAN IMAGING AND QUANTITATIVE MEASUREMENT TO DISTINGUISH 
MELANOMA METASTASIS ......................................................................................................................... 893 

Jihye Baek, Shuyang S. Qin, Peter A. Prieto, Kevin J. Parker 

COMPUTATIONAL OPTIMIZATION OF MECHANICAL ENERGY TRANSDUCTION 
(COMET) TOOLKIT ....................................................................................................................................... 896 

Eetu Kohtanen, Christopher Sugino, Ahmed Allam, Alper Erturk, Ihab El-Kady 

MAKE THE MOST OF MUST, AN OPEN-SOURCE MATLAB ULTRASOUND TOOLBOX .................. 899 
Damien Garcia 

ESTIMATION OF INTIMA-MEDIA THICKNESS OF CAROTID ARTERY BY 
ULTRASOUND RADIOFREQUENCY SIGNAL DECOMPOSITION USING MATCHING 
PURSUIT ......................................................................................................................................................... 903 

Shane Steinberg, Khoa Tran, Sreeraman Rajan, Yuu Ono 

STRATEGY IN PASSIVELY RECONSTRUCTING AND CORRECTING TRANSCRANIAL 
FOCAL BEAM VIA DUAL-MODE ULTRASOUND PHASED ARRAY .................................................... 907 

Hsiang-Ching Lin, Chih-Kuang Yeh, Hao-Li Liu 

DETACHABLE DRY-COUPLED ULTRASONIC POWER TRANSFER THROUGH 
METALLIC ENCLOSURES ........................................................................................................................... 911 

Ahmed Allam, Herit Patel, Christopher Sugino, Christian Arrington, Christopher St. John, 
Jeffrey Steinfeldt, Alper Erturk, Ihab Elkady 

THE ACOUSTIC MODEL OF BUBBLE-LIQUID TWO-PHASE FLOW AND ITS 
APPLICATION IN FLOW MEASUREMENT ............................................................................................... 914 

Xiaobo Rui, Bingpu Wang, Yu Zhang, Zhu Feng 

LEAKAGE LOCATION ON A STIFFENED STRUCTURE BASED ON ULTRASONIC 
SENSOR ARRAY ............................................................................................................................................ 917 

Xiaobo Rui, Lixin Xu, Yu Zhang, Lei Qi, Ningbo Shi 

LEARNING BASED APPROACH FOR SPEED-OF-SOUND ADAPTIVE RX BEAMFORMING ............ 920 
Young-Min Kim, Myeong-Gee Kim, Seok-Hwan Oh, Gu-Il Jung, Hyeon-Min Bae 



TOWARDS SUBJECT-SPECIFIC THERAPY PLANNING FOR NON-INVASIVE BLOOD 
BRAIN BARRIER OPENING IN MICE BY FOCUSED ULTRASOUND ................................................... 924 

Carl Gross, Torsten Hopp, Saskia Grudzenski-Theis, Stefan Heger, Marc Fatar, Nicole V. 
Ruiter 

A THIN, HIGH PENETRATION DEPTH PHASED ARRAY TRANSDUCER WITH A 
METAMATERIAL ACOUSTIC BACKING FOR CARDIAC IMAGING WITH X-RAY 
COMPUTED TOMOGRAPHY COMPATIBILITY ....................................................................................... 928 

Stephan Strassle Rojas, Srini Tridandapani, Brooks D. Lindsey 

BLOOD FLOW RECOVERY FROM SUBSAMPLED DATA IN PHOTOACOUSTIC 
MICROSCOPY ................................................................................................................................................ 932 

Sushanth G. Sathyanarayana, Zhuoying Wang, Naidi Sun, Bo Ning, Song Hu, John A. 
Hossack 

RANDOMIZED SPATIAL DOWNSAMPLING BASED ROBUST PCA CLUTTER FILTERING 
FOR ULTRAFAST ULTRASOUND IMAGING ............................................................................................ 936 

Yihui Sui, Shaoyuan Yan, Jiaqi Zang, Xin Liu, Dean Ta, Weiqi Wang, Kailiang Xu 

SIMULATION OF BULK PIEZOELECTRIC IMPLANT WITH AMPLITUDE MODULATION-
BASED BACKSCATTER COMMUNICATION FOR IMPLANT APPLICATIONS ................................... 940 

Muhammad Junaid Akhtar, Alp Timuçin Toymus, Levent Beker 

HIGH-POWER CHARACTERIZATION OF D32-MODE MN:PIN-PMN-PT PIEZOELECTRIC 
SINGLE CRYSTALS AT DIFFERENT TEMPERATURES .......................................................................... 943 

Srikanthreddy Devireddy, Jack Stevenson, Nicola Giuseppe Fenu, Nathan Giles-Donovan, 
Sandy Cochran 

A MEASURE OF ENERGY DENSITY TO QUANTIFY PROGRESS IN PB-FREE 
PIEZOELECTRIC MATERIAL DEVELOPMENT ........................................................................................ 946 

Nathan Giles-Donovan, Nicola G. Fenu, Chris Stock, Shujun Zhang, Sandy Cochran 

QUANTIFYING THE EFFECTS OF STANDING WAVES WITHIN THE SKULL FOR 
ULTRASOUND MEDIATED OPENING OF THE BLOOD-BRAIN-BARRIER ......................................... 950 

Eleanor Martin, Andrew Hurrell, James Choi, Bradley Treeby 

COMPUTATION OF THE RADIATION PATTERN OF UNIDIRECTIONAL SH WAVE 
GENERATED BY DUAL-PPM EMATS ........................................................................................................ 954 

Lucas M. Martinho, Alan C. Kubrusly, Lei Kang, Steve Dixon 

SPATIALLY VARIANT ATTENUATION AND BACKSCATTER COEFFICIENT 
ESTIMATION USING A REGULARIZED LINEAR LEAST-SQUARES APPROACH ............................. 958 

Jasleen Birdi, Jan D'Hooge, Alexander Bertrand 

A FAST AND LOW-COST “MOUSE” FOR ANALYZING THE BONDING STATE OF WALL 
COVERINGS ................................................................................................................................................... 961 

Giosue' Caliano 

REAL-TIME ULTRASONIC TRACKING OF AN INTRAOPERATIVE NEEDLE TIP WITH 
INTEGRATED FIBRE-OPTIC HYDROPHONE ........................................................................................... 964 

Christian Baker, Miguel Xochicale, Francois Joubert, Fang-Yu Lin, Sunish Mathews, 
Dzhoshkun Ismail Shakir, Sebastien Ourselin, Anna David, Brian Dromey, Adrien 
Desjardins, Edward Zhang, Paul Beard, Tom Vercauteren, Wenfeng Xia 

HIGH TEMPERATURE DURABILITY IMPROVEMENT OF PBTIO3/ PB(ZR,TI)O3 
ULTRASONIC TRANSDUCERS ................................................................................................................... 968 

Kohei Hirakawa, Makie Hidaka, Naoki Kambayashi, Makiko Kobayashi 



ANGLE-INDEPENDENT, CONTRAST-FREE FUNCTIONAL ULTRASOUND BASED ON 
SPECKLE DECORRELATION ...................................................................................................................... 971 

Jianbo Tang, Thomas L. Szabo, Dmitry D. Postnov, Kivilcim Kilic, Sefik Evren Erdener, 
Blaire Lee, John T. Giblin, David A. Boas 

DEEP LEARNING BASED REAL-TIME SEGMENTATION IN ULTRASONIC IMAGING 
FOLLOWING THE DOCTOR'S VOICE GUIDE ........................................................................................... 974 

Fei Dai, Yifang Li, Qinzhen Shi, Xiaojun Song, Xin Liu, Dean Ta 

A SYSTEMATIC APPROACH TO IMPROVE SUPPORT VECTOR MACHINE APPLIED TO 
ULTRASONIC GUIDED WAVE SPECTRUM IMAGE CLASSIFICATION .............................................. 978 

Diego Miranda, Rodrigo Olivares, Roberto Munoz, Jean-Gabriel Minonzio 

MECHANICAL CHARACTERIZATION OF CRANIAL SUTURES USING GUIDED 
ULTRASONIC WAVES .................................................................................................................................. 981 

Matteo Mazzotti, Eetu Kohtanen, Alper Erturk, Massimo Ruzzene 

4D ULTRAFAST BLOOD FLOW IMAGING COMPARISON: VECTOR DOPPLER, 
TRANSVERSE OSCILLATION AND SPECKLE TRACKING .................................................................... 984 

Raphaël Dumas, Kai Riemer, Matthieu Toulemonde, Marcelo Lerendegui, Peter D. Weinberg, 
Meng-Xing Tang, François Varray 

DOUBLE-STAGE LEAST-SQUARES REGULARISATION FOR 3D VELOCITY 
ESTIMATION: A SIMULATION STUDY ..................................................................................................... 988 

Raphaël Dumas, Sébastien Salles, François Varray 

A STUDY OF AN ANNULAR ARRAY CMUT DEVICE FOR THE MAKING OF FORWARD 
LOOKING IVUS ............................................................................................................................................. 992 

Seungmok Lee, Junji Ikeda 

REAL-TIME TRACKING THE LONG-TERM CELL FATE TREND OF DIFFERENT DEGREE 
OF SONOPORATED CELLS ......................................................................................................................... 996 

Jianmin Shi, Tao Han, Alfred C H Yu, Peng Qin 

SPATIOTEMPORAL DYNAMICS OF ACTIN CYTOSKELETON IN THE SONOPORATED 
HUVECS .......................................................................................................................................................... 999 

Caixia Jia, Tao Han, Alfred C. H. Yu, Peng Qin 

PLANE WAVE ULTRASOUND BEAMFORMING USING A NONUNIFORM FAST FOURIER 
TRANSFORM BASED ON LOW RANK APPROXIMATION ................................................................... 1003 

Bin Zhang, Zhuang Ma, Ning Li, Baozhu Guo 

TAILORING HIGH-FREQUENCY ULTRASONIC TRANSDUCERS FABRICATED BY THE 
SOFT MOLD PROCESS ............................................................................................................................... 1007 

Paul A. Günther, Holger Neubert, Alexander Michaelis, Sylvia E. Gebhardt 

NONLINEAR ULTRASONIC PHASED ARRAY IMAGING BASED ON AMPLITUDE 
MODULATION ............................................................................................................................................. 1011 

Da Teng, Zhiyong Liu, Lishuai Liu, Yanxun Xiang 

APPLICATION OF PHONONIC CRYSTAL STRUCTURE FOR SIDE LEAKAGE 
SUPPRESSION IN A1-MODE LAMB WAVE RESONATORS .................................................................. 1014 

Keyuan Gong, Zhaohui Wu, Yu-Po Wong, Jiacheng Liu, Qi Liang, Yawei Li, Jing-Fu Bao, 
Ken-Ya Hashimoto 



BIODEGRADABLE 3D-PRINTED FERROELECTRET ULTRASONIC TRANSDUCER WITH 
LARGE OUTPUT PRESSURE ..................................................................................................................... 1018 

Omar Ben Dali, Sergey Zhukov, Matthias Rutsch, Claas Hartmann, Heinz Von Seggern, 
Gerhard M. Sessler, Mario Kupnik 

RAY-TRACING SIMULATION OF SOUND DRIFT EFFECT FOR MULTI-PATH 
ULTRASONIC HIGH-VELOCITY GAS FLOW METERING .................................................................... 1022 

Claas Hartmann, Christoph Haugwitz, Gianni Allevato, Matthias Rutsch, Jan Hinrichs, 
Johannes Brötz, Dieter Bothe, Peter Pelz, Mario Kupnik 

LAMB WAVES EXCITED BY AN AIR-COUPLED ULTRASONIC PHASED ARRAY FOR 
NON-CONTACT, NON-DESTRUCTIVE DETECTION OF DISCONTINUITIES IN SHEET 
MATERIALS ................................................................................................................................................. 1026 

Jan Hinrichs, Matthias Sachsenweger, Matthias Rutsch, Gianni Allevato, William M. D. 
Wright, Mario Kupnik 

SIMULATION OF PROTECTION LAYERS FOR AIR-COUPLED WAVEGUIDED 
ULTRASONIC PHASED-ARRAYS ............................................................................................................. 1030 

Matthias Rutsch, Fabian Krauß, Gianni Allevato, Jan Hinrichs, Claas Hartmann, Mario 
Kupnik 

DESIGN, FABRICATION, CHARACTERIZATION, AND SYSTEM INTEGRATION OF A 1-D 
PMUT ARRAY FOR MEDICAL ULTRASOUND IMAGING .................................................................... 1034 

Alessandro S. Savoia, Marco Casavola, Enrico Boni, Marco Ferrera, Carlo Prelini, Piero 
Tortoli, Domenico Giusti, Fabio Quaglia 

OPTIMIZATION OF THE BACKING MATERIAL OF A LOW FREQUENCY PVDF 
DETECTOR FOR ION BEAM MONITORING DURING SMALL ANIMAL PROTON 
IRRADIATION .............................................................................................................................................. 1037 

Julie Lascaud, Rafal Kowalewski, Benjamin Wollant, Henri Carmigniani, Katrin Schnürle, 
Pratik Dash, Hans-Peter Wieser, Jonathan Bortfeldt, Ronaldo Kalunga, Rémi Rouffaud, 
Anaïs Gérard, Marie Vidal, Joël Hérault, Dominique Certon, Katia Parodi 

A FEASIBILITY STUDY OF A PMUT-BASED WEARABLE SENSOR FOR THE 
AUTOMATIC MONITORING OF CAROTID ARTERY PARAMETERS ................................................. 1041 

Alessandro Stuart Savoia, Riccardo Matera, Fabio Quaglia, Stefano Ricci 

IN-DISPLAY PROXIMITY AND GESTURE SENSOR WITH PIEZOELECTRIC POLYMER 
TECHNOLOGY ............................................................................................................................................. 1045 

Bernard Herrera, Jessica Liu Strohmann, Hrishikesh Panchawagh, Nick Buchan, Ricardo 
Bernal, Yipeng Lu, Kostadin Djordjev 

DESIGN AND SIMULATION OF HEATING TRANSDUCER ARRAYS FOR ULTRASOUND-
INDUCED THERMAL STRAIN IMAGING ................................................................................................ 1049 

Mengyue Chen, Zhiyu Sheng, Howuk Kim, Bohua Zhang, Qiyang Chen, Kang Kim, Xuecang 
Geng, Xiaoning Jiang 

EX-VIVO ULTRASONIC TOMOGRAPHY IMAGING OF CORTICAL BONE BASED ON 
VELOCITY MODEL PREDICTION ............................................................................................................ 1053 

Yifang Li, Qinzhen Shi, Yuan Liu, Lingwei Shi, Meilin Gu, Xiaojun Song, Chengcheng Liu, 
Dean Ta 

WAVENUMBER-DOMAIN ULTRASONIC IMAGING OF THE BONE CORTEX BASED ON 
VELOCITY DISTRIBUTION ESTIMATION .............................................................................................. 1057 

Yifang Li, Qinzhen Shi, Yuan Liu, Lingwei Shi, Meilin Gu, Xiaojun Song, Chengcheng Liu, 
Dean Ta 



OPTIMIZING STIMULATION PARADIGMS TO IMPROVE THE SUPPRESSION EFFECT OF 
ULTRASONIC BRAIN STIMULATION ON SEIZURES ........................................................................... 1061 

Jiaqi Xu, Xuan Han, Youta Huang, Yong Chen, Weibao Qiu, Zhenzhou Li, Guofeng Li, 
Hairong Zheng 

WATER-AIR INTERFACE DEFORMATION INDUCED BY A TRANSIENT ACOUSTIC 
RADIATION FORCE .................................................................................................................................... 1064 

Félix Sisombat, Thibaut Devaux, Lionel Haumesser, Samuel Calle 

PHENOMENON OF FLIP AND ATTRACTION OF TABULAR OBJECT BY ACOUSTIC 
RADIATION FORCE FROM RECESSED VIBRATION SURFACE ......................................................... 1068 

Kohei Aono, Manabu Aoyagi 

OBSERVATION OF THE BLOOD-BRAIN BARRIER OPENING BY ULTRASOUND WITH 
MICROBUBBLES ON MICE USING INTRAVITAL IMAGING WITH TWO-PHOTON 
MICROSCOPY .............................................................................................................................................. 1071 

Lu Xia, Longyun Hu, Mengni Hu, Xin Chen, Siping Chen, Yuanyuan Shen 

DESIGN AND CHARACTERISATION OF A MICRO-US LINEAR ARRAY BASED ON 
RANDOMISED PIEZOCOMPOSITE ........................................................................................................... 1075 

Arjin Boonruang, Alexandru Moldovan, Sandy Cochran, Tim Button 

DEVELOPMENT OF BACKING PIEZOELECTRIC MICROMACHINED ULTRASONIC 
TRANSDUCER (B-PMUT) 2D ARRAY ...................................................................................................... 1079 

Xu-Bo Wang, You-Cao Ma, Le-Ming He, Yan Wang, Wei-Jiang Xu, Antoine Riaud, Jun-Yan 
Ren, Jia Zhou 

INVESTIGATION OF LOCALIZED FLEXURAL LAMB WAVE FOR ACOUSTOFLUIDIC 
ACTUATION AND PARTICLE CONTROL ............................................................................................... 1083 

Philippe Vachon, Srinivas Merugu, Jaibir Sharma, Amit Lal, Eldwin J. Ng, Chengkuo Lee 

ADAPTIVE COMPENSATION OF TGC EFFECTS IN CONTRAST-FREE ULTRASENSITIVE 
ULTRASOUND DOPPLER IMAGING FOR IMPROVED RESISTIVITY INDEX MAP 
VISUALIZATION ......................................................................................................................................... 1087 

Lenin Chinchilla, Thomas Frappart, Christophe Fraschini, Jean-Michel Correas, Jean-Luc 
Gennisson 

RING-SHAPED LAMB WAVE RESONATOR BASED LINBO3 FILM WITH A1/A3 MODE 
RESONANCE ABOVE 6/17 GHZ ................................................................................................................ 1091 

Jie Zhou, Qinwen Xu, Jieyu Liu, Zhongye Wu, Ying Xie, Chengliang Sun, Yao Cai 

AN ACOUSTIC RESONATOR WITH ELECTROMECHANICAL COUPLING OF 16% AND 
LOW TCF AT 5.4 GHZ ................................................................................................................................. 1094 

Ahmed E. Hassanien, Songbin Gong 

ITERATIVE FLUENCE COMPENSATION AND SPECTRAL UNMIXING FOR 
SPECTROSCOPIC PHOTOACOUSTIC IMAGING .................................................................................... 1098 

Yixuan Wu, Jeeun Kang, Wojciech G. Lesniak, Martin G. Pomper, Emad M. Boctor 

EXPERIMENTAL VALIDATION OF CROSSTALK MINIMIZATION IN METALLIC 
BARRIERS WITH SIMULTANEOUS ULTRASONIC POWER AND DATA TRANSFER ..................... 1102 

Christopher Sugino, Sam Oxandale, Ahmed Allam, Christian Arrington, Christopher St. John, 
Ehren Baca, Jeffrey Steinfeldt, Stephen Hales Swift, Charles Reinke, Alper Erturk, Ihab El-
Kady 



NEW FASCINATING PROPERTIES AND POTENTIAL APPLICATIONS OF LOVE 
SURFACE WAVES ....................................................................................................................................... 1105 

Piotr Kielczynski 

AUTOMATIC CLASSIFICATION OF HUMAN CAROTID PLAQUE FEATURES, IN VIVO, 
USING MULTIPLE FORMS OF ARFI DATA............................................................................................. 1109 

Gabriela Torres, Melissa C. Caughey, Keerthi Anand, Jonathon W. Homeister, Mark A. 
Farber, Caterina M. Gallippi 

AUTOMATIC 3D ULTRASOUND SEGMENTATION OF UTERUS USING DEEP LEARNING .......... 1112 
Bahareh Behboodi, Hassan Rivaz, Susan Lalondrelle, Emma Harris 

RECOVERY OF FULL SYNTHETIC TRANSMIT APERTURE DATASET WITH WELL-
PRESERVED PHASE INFORMATION BY SELF-SUPERVISED DEEP LEARNING ............................ 1116 

Jingke Zhang, Yuanyuan Wang, Hongen Liao, Jianwen Luo 

A GENERAL FRAMEWORK FOR INVERSE PROBLEM SOLVING USING SELF-
SUPERVISED DEEP LEARNING: VALIDATIONS IN ULTRASOUND AND 
PHOTOACOUSTIC IMAGE RECONSTRUCTION .................................................................................... 1120 

Jingke Zhang, Qiong He, Congzhi Wang, Hongen Liao, Jianwen Luo 

IMPROVED BACKGROUND NOISE SUPPRESSION IN ULTRASOUND LOCALIZATION 
MICROSCOPY USING SPATIAL COHERENCE BEAMFORMING ........................................................ 1124 

Jingke Zhang, Lijie Huang, Hongen Liao, Jianwen Luo 

LOCALIZATION OF ULTRASONIC FLAWS USING GRID BASED DEEP LEARNING ...................... 1128 
Kushal Virupakshappa, Erdal Oruklu 

ULTRASONIC EVALUATION OF LIVER FIBROSIS COEXISTING WITH HEPATIC 
STEATOSIS USING THE HOMODYNED K DISTRIBUTION COMBINED WITH NOISE-
MODULATED EMPIRICAL MODE DECOMPOSITION .......................................................................... 1131 

Qiyu Zhang, Shuicai Wu, Dar-In Tai, Zhuhuang Zhou, Po-Hsiang Tsui 

OBJECTIVE FUNCTION SELECTION FOR ARRAY OPTIMIZATION USING PRINCIPAL 
COMPONENT REGRESSION ...................................................................................................................... 1135 

Ze Xi, Xiangang Wang, Xiaowei Luo 

MAEF-NET: MULTI-ATTENTION EFFICIENT FEATURE FUSION NETWORK FOR DEEP 
LEARNING SEGMENTATION ................................................................................................................... 1139 

Yan Zeng, Po-Hsiang Tsui, Weiwei Wu, Zhuhuang Zhou, Shuicai Wu 

DESIGN OF ALN AND PZT PMUT FOR HIGH-QUALITY ULTRASOUND IMAGING ....................... 1143 
Yun Zhang, Chengjun Huang, Hang Gao 

LOCALIZATION OF HIGH-CONCENTRATION MICROBUBBLES FOR ULTRASOUND 
LOCALIZATION MICROSCOPY BY SELF-SUPERVISED DEEP LEARNING ..................................... 1146 

Yongshuai Li, Lijie Huang, Jingke Zhang, Chengwu Huang, Shigao Chen, Jianwen Luo 

4.2 GHZ LINBO3 FILM BULK ACOUSTIC RESONATOR ....................................................................... 1150 
Marie Bousquet, Pierre Perreau, Alice Joulie, Fanny Delaguillaumie, Catherine Maeder-
Pachurka, Gaël Castellan, Grégory Envedi, Julien Delprato, Frédéric Mazen, Alexandre 
Reinhardt, Isabelle Huyet, Thierry Laroche, Alexandre Clairet, Sylvain Ballandras 

ULTRASONIC EVALUATION OF LIVER FIBROSIS USING THE HOMODYNED K 
DISTRIBUTION WITH AN ARTIFICIAL NEURAL NETWORK ESTIMATOR ..................................... 1154 

Anna Gao, Shuicai Wu, Dar-In Tai, Zhuhuang Zhou, Po-Hsiang Tsui 



CHANNEL ESTIMATION FOR ULTRASONIC COMMUNICATION USING OFDM ON 
STEEL PIPE CHANNEL ............................................................................................................................... 1158 

Xin Huang, Jafar Saniie 

FLEXIBLE POLYMER-BASED CAPACITIVE MICROMACHINED ULTRASOUND 
TRANSDUCERS (POLYCMUTS): FABRICATION AND CHARACTERIZATION ................................ 1161 

Amirhossein Omidvar, Carlos D Gerardo, Robert Rohling, Edmond Cretu, Antony J Hodgson 

STRUCTURE-AWARE LOSS FUNCTION FOR ULTRASOUND IMAGE SEGMENTATION .............. 1165 
Yixuan Fu, Junying Chen, Kai Li 

AN INTRINSIC SHAPE ESTIMATION ALGORITHM FOR FLEXIBLE ULTRASOUND 
PROBES INTENDED FOR CLINICAL APPLICATIONS .......................................................................... 1169 

Amirhossein Omidvar, Robert Rohling, Edmond Cretu, Mark Cresswell, Antony J. Hodgson 

3D MICROBUBBLE LOCALIZATION WITH A CONVOLUTIONAL NEURAL NETWORK 
FOR SUPER-RESOLUTION ULTRASOUND IMAGING .......................................................................... 1173 

Marion Piepenbrock, Daria Koretskaia, Georg Schmitz, Stefanie Dencks 

TOWARDS AN OPEN, FLEXIBLE, WEARABLE ULTRASOUND PROBE FOR 
MUSCULOSKELETAL MONITORING ...................................................................................................... 1177 

Sergei Vostrikov, Andrea Cossettini, Christian Vogt, Christoph Leitner, Michele Magno, Luca 
Benini 

IMPULSE MEASUREMENTS OF SAW SENSOR WITH ULTRA-WIDE-BAND 
HYPERBOLICALLY FREQUENCY-MODULATED REFLECTORS ....................................................... 1181 

Dmitrij Smirnov, Rimantas Miškinis, Victor Plessky, Soumya Yandrapalli 

ANALYSIS OF HIGHER-ORDER MODE SAW PROPAGATION CHARACTERISTICS ON 
POLARITY INVERTED SCALN FILMS/HIGH VELOCITY III-V NITRIDE SUBSTRATE ................... 1184 

Yusei Takano, Masashi Suzuki, Shoji Kakio 

INCORPORATING PLANAR FOLDED FRONT MASSES IN BOLTED LANGEVIN-STYLE 
TRANSDUCERS FOR MINIMALLY INVASIVE SURGERY ................................................................... 1187 

Abdul Hadi Chibli, Xuan Li, Nicola Giuseppe Fenu, Sandy Cochran, Anthony Gachagan 

EFFICACY ESTIMATION OF MICROBUBBLE-ASSISTED LOCAL SONOTHROMBOLYSIS 
USING A SERIES OF MINIATURE TRANSDUCERS ............................................................................... 1191 

Wenchang Huang, Pei Yang Li, Yao Zeng, Jie Xu, Weiwei Shao, Yaoyao Cui 

SHIFT-INVARIANT SEGMENTATION IN BREAST ULTRASOUND IMAGES .................................... 1194 
Mostafa Sharifzadeh, Habib Benali, Hassan Rivaz 

DIRECTIONAL CROSS-CORRELATION FOR IMPROVED ABERRATION PHASE 
ESTIMATION IN PULSE-ECHO SPEED-OF-SOUND IMAGING ............................................................ 1198 

Samuel Beuret, Baptiste Hériard-Dubreuil, Simon Canales, Jean-Philippe Thiran 

AUTOMATIC NON-RIGID REGISTRATION OF PREOPERATIVE MRI AND 
INTRAOPERATIVE US FOR US-GUIDED NEUROSURGERY - A PRELIMINARY STUDY ............... 1202 

Soumya Ghose, Jhimli Mitra, David Mills, Desmond Teck-Beng Yeo, Thomas K. Foo, 
Alexandra Golby, Sarah Frisken 

HIGH TEMPERATURES BVD MODEL FOR ALN-BASED SOLIDLY MOUNTED 
RESONATORS .............................................................................................................................................. 1206 

E. Lugo-Hernández, Teona Mirea, J. M. Carmona-Cejas, M. Clement, J. Olivares, C. 
Collado, J. Mateu 



RESONANT COUPLING OF PIEZOELECTRIC MICROMACHINED ULTRASOUND 
TRANSDUCERS WITH POLYMER SPECIMENS IN DIFFERENT MEDIA ........................................... 1209 

Hamad Raheem, Ashwin Seshia, Bernadette Craster 

SINGLE SENSOR INTERVENTIONAL ALL-OPTICAL ULTRASOUND IMAGING: BEAM 
CHARACTERISTICS AND BANDWIDTH PERFORMANCE .................................................................. 1213 

Robert M Stafford-Williams, Manish K Tiwari, Adrien E Desjardins, Erwin J Alles 

ENHANCING PHOTOACOUSTIC VISUALISATION OF CLINICAL NEEDLES WITH DEEP 
LEARNING.................................................................................................................................................... 1217 

Mengjie Shi, Zhaoyang Wang, Tianrui Zhao, Simeon J. West, Adrien E. Desjardins, Tom 
Vercauteren, Wenfeng Xia 

REAL-TIME GRAIN ORIENTATION MAPPING OF ANISOTROPIC MEDIA FOR 
IMPROVED ULTRASONIC NON-DESTRUCTIVE EVALUATION ........................................................ 1221 

Jonathan Singh, Katherine Tant, Andrew Curtis, Anthony Mulholland 

BENCHMARKING ON THE ACCURACY OF MULTIPLE CLAMP-ON TRANSIT-TIME 
ULTRASONIC FLOWMETERS ................................................................................................................... 1225 

Adrian Luca, Didier Boldo, Emmanuel Thibert, Eric Nanteau 

INVESTIGATING ARFI GEOMETRY EFFECTS ON SHEARWAVE VISCOELASTICITY 
RECONSTRUCTIONS .................................................................................................................................. 1229 

Siladitya Khan, Soumya Goswami, Fan Feng, Stephen A. McAleavey 

RESEARCH ON GUIDED WAVE SIGNAL PROCESSING METHOD FOR WING ICING 
QUANTITATIVE DETECTION BASED ON WAVELET PACKET DECOMPOSITION-
SINGULAR VALUE ..................................................................................................................................... 1233 

Minghua Zhao, Shiyuan Zhou, Quanpeng Yu, Xiaodan Hu, Xiaoying Sun 

SPATIAL ANALYSIS OF PRECLINICAL DYNAMIC CONTRAST-ENHANCED 
ULTRASOUND (DCE-US) IMAGES FOR ASSESSMENT OF TUMOUR RESPONSE TO 
RADIOTHERAPY ......................................................................................................................................... 1237 

Dana Naser Tahboub, Carol Box, Simon P. Robinson, Jeffrey C. Bamber, Emma J. Harris 

PHASE CONSTRAINT IMPROVES ULTRASOUND IMAGE QUALITY RECONSTRUCTED 
USING DEEP NEURAL NETWORK ........................................................................................................... 1241 

Hao Zuo, Jingke Zhang, Jianwen Luo, Bo Peng 

ACOUSTIC SIGNATURE: A THERAPEUTIC ULTRASOUND GUIDANCE TECHNIQUE 
WITH SUBMILLIMETER ACCURACY ..................................................................................................... 1245 

Thomas J. Manuel, Aparna Singh, Jiro Kusunose, Adrienne Hawkes, William Rodriguez, 
Benoit M. Dawant, Charles F. Caskey 

NON-DIFFRACTIVE ACOUSTIC RADIATION FORCE PUSH SEQUENCE FOR SHEAR 
WAVE VISCOELASTOGRAPHY ............................................................................................................... 1248 

Siladitya Khan, Soumya Goswami, Fan Feng, Stephen A. McAleavey 

AN ADAPTIVE ESTIMATION OF ULTRASOUND TRANSIT TIME-BASED LOCAL PWV IN 
CAROTID ARTERY USING PARTICLE SWARM OPTIMIZATION ALGORITHM .............................. 1251 

Li Deng, Yufeng Zhang, Zhiyao Li, Keyan Wu 

SUPER-RESOLUTION PASSIVE CAVITATION MAPPING WITH DIAGNOSTIC 
ULTRASOUND ARRAYS: A PRELIMINARY STUDY ............................................................................. 1255 

Shukuan Lu, Yan Zhao, Mingxi Wan 



6 GHZ LITHIUM NIOBATE MEMS RESONATOR WITH SQUARE SPIRAL ELECTRODES .............. 1259 
Ying Xie, Jie Zhou, Yan Liu, Lei Wang, Yao Cai, Chengliang Sun 

IMPROVEMENT OF MICROBUBBLES LOCALIZATION USING ADAPTIVE 
BEAMFORMING IN SUPER-RESOLUTION ULTRASOUND IMAGING ............................................... 1262 

Reza Tasbaz, Babak Mohammadzadeh Asl 

FEASIBILITY OF 4 GHZ HALF WAVELENGTH CONTACT ACOUSTIC MICROSCOPY 
(HAWACAM) ................................................................................................................................................ 1266 

P. L. M. J. Van Neer, B. A. J. Quesson, M. S. Tamer, K. Hatakeyama, M. H. Van Es, M. C. J. 
M Van Riel, D. Piras 

STRUCTURAL CHARACTERIZATION OF THE ABNORMAL GRAINS EVOLUTION IN 
SPUTTERED SCALN FILMS ....................................................................................................................... 1270 

Minghua Li, Kan Hu, Huamao Lin, Yao Zhu 

ROBUST PCA-BASED CLUTTER FILTERING METHOD FOR SUPER-RESOLUTION 
ULTRASOUND LOCALIZATION MICROSCOPY .................................................................................... 1273 

Kailiang Xu, Xingyi Guo, Yihui Sui, Vincent Hingot, Olivier Couture, Dean Ta, Weiqi Wang 

HARMONIC CONCISE ATOMS FOR MEAN SCATTERER SPACING ESTIMATION IN THE 
NORMAL AND ABLATED LIVER TISSUES ............................................................................................ 1277 

Xiuhua Zeng, Yufeng Zhang, Keyan Wu, Ruihan Yao, Zhicheng Wang 

A MINIATURIZED ACOUSTIC DUAL-BAND BANDPASS FILTER USING THIN-FILM 
LITHIUM NIOBATE ..................................................................................................................................... 1281 

Yansong Yang, Liuqing Gao, Songbin Gong 

UNSUPERVISED LEARNING FOR 3D ULTRASONIC DATA COMPRESSION ................................... 1285 
Xin Zhang, Jafar Saniie 

PULSE WAVE VELOCITY MEASUREMENT ALONG THE ULNAR ARTERY IN THE 
WRIST REGION USING A HIGH-FREQUENCY ULTRASONIC PROBE WITH H-
TOPOLOGY .................................................................................................................................................. 1288 

Maxime Benchemoul, Tony Mateo, David Savery, Claudine Gehin, Bertrand Massot, 
Guillaume Ferin, Philippe Vince, Martin Flesch 

A HIGH-FREQUENCY LINEAR PROBE WITH H-TOPOLOGY FOR PWV MEASUREMENTS 
ON SUPERFICIAL ARTERIES .................................................................................................................... 1292 

Maxime Benchemoul, Agnès Lejeune, Nicolas Porcher, Emmanuel Montauban, Guillaume 
Ferin, Claudine Géhin, Bertrand, Massot, Philippe Vince, Martin Flesch 

THERAPEUTIC ULTRASOUND-ENHANCED TRANSCORNEAL DRUG DELIVERY FOR 
FUNGAL KERATITIS TREATMENT ......................................................................................................... 1295 

Claire Allison, Blake Cellum, Bianca Karpinecz, Fadi Nasrallah, Vesna Zderic 

FACTORS AFFECTING IN VIVO SH AND SV MODE WAVE PROPAGATION IN VASTUS 
LATERALIS MUSCLE AT VARYING KNEE FLEXION ANGLES USING ULTRASONIC 
ROTATIONAL 3D SWEI .............................................................................................................................. 1299 

Anna E. Knight, Courtney A. Trutna, Felix Q. Jin, Ned C. Rouze, Laura S. Pietrosimone, Lisa 
D. Hobson-Webb, Alison P. Toth, Mark L. Palmeri, Kathryn R. Nightingale 

GROUP SHEAR WAVE SPEED VISCOELASTIC ANALYSIS USING 3D ROTATIONAL 
VOLUMETRIC SHEAR WAVE IMAGING IN RELAXED AND CONTRACTED IN VIVO 
MUSCLE ........................................................................................................................................................ 1303 

Courtney A. Trutna, Anna E. Knight, Felix Q. Jin, Ned C. Rouze, Laura S. Pietrosimone, 
Alison P. Toth, Lisa D. Hobson-Webb, Mark L. Palmeri, Kathryn R. Nightingale 



SYNTHESIS PROCEDURE FOR LADDER ACOUSTIC WAVE FILTERS STARTING IN 
SERIES RESONATOR .................................................................................................................................. 1307 

Rafael Perea-Robles, Jordi Mateu, Carlos Collado 

SIMULATION STUDY ON PRACTICAL CHOICES FOR B / A MEASUREMENT BY THE 
GENERALIZED FINITE AMPLITUDE INSERT-SUBSTITUTION METHOD ........................................ 1311 

Anastasiia Panfilova, Ruud JG Van Sloun, Hessel Wijkstra, Massimo Mischi 

COMPARATIVE STUDY OF FULLY-DIELECTRIC ACOUSTIC REFLECTORS IN SOLIDLY 
MOUNTED RESONATORS ......................................................................................................................... 1316 

José Manuel Carmona Cejas, Teona Mirea, Marta Clement, Jimena Olivares 

MANIPULATING THE BARRIER FUNCTION OF A CELL MONOLAYER USING A HIGH-
POWER MINIATURE ULTRASONIC TRANSDUCER ............................................................................. 1319 

Mihnea V. Turcanu, Alexandru C. Moldovan, Maya Thanou, Inke Näthke, Sandy Cochran 

A NEW EXTENSION OF DMAS ULTRASOUND NONLINEAR BEAMFORMER USING THE 
THIRD DEGREE TERMS WITH LOW COMPUTATIONAL COMPLEXITY .......................................... 1322 

Leila Eslami, Fatemeh Makouei, Mahsa Sotoodeh Ziksari, Seyed Abbas Shah Karam, Babak 
Mohammadzadeh Asl 

EFFECTS OF ABERRATION ON SUPER-RESOLUTION ULTRASOUND IMAGING USING 
MICROBUBBLES ......................................................................................................................................... 1326 

Laura Peralta, Joseph V Hajnal, Meng-Xing Tang, Kirsten Christensen-Jeffries 

TEMPERATURE STABILITY OF AL0.7SC0.3N SPUTTERED THIN FILMS ............................................ 1330 
Jose Manuel Carmona Cejas, Teona Mirea, Jesús Nieto, Jimena Olivares, Valery Felmetsger, 
Marta Clement 

LAGRANGIAN DEFORMATION TRACKING FOR MICROWAVE ABLATION ZONES .................... 1334 
Robert M Pohlman, James L. Hinshaw, Timothy J. Ziemlewicz, Meghan G. Lubner, Shane A. 
Wells, Fred T. Lee, Marci L. Alexander, Kelly L. Wergin, Tomy Varghese 

IN VIVO APICAL INFARCT LOCALIZATION USING ADAPTIVE BAYESIAN CARDIAC 
STRAIN IMAGING ....................................................................................................................................... 1338 

Rashid Al Mukaddim, Ashley M. Weichmann, Rachel Taylor, Timothy A. Hacker, Thomas 
Pier, Melissa Graham, Carol C. Mitchell, Tomy Varghese 

DATA-DRIVEN QUADRATIC KERNEL SYNTHESIS FOR NONLINEAR ULTRASOUND 
IMAGING ...................................................................................................................................................... 1342 

Abhishek Sahoo, Emad S. Ebbini 

FEASIBILITY OF 3-D COHERENT MULTI-TRANSDUCER ULTRASOUND IMAGING 
WITH TWO SPARSE ARRAYS ................................................................................................................... 1346 

Laura Peralta, Alessandro Ramalli, Kirsten Christensen-Jeffries, Sevan Harput, Piero 
Tortoli, Joseph V Hajnal 

ON MODEL SPACE SAMPLING IN ADMIRE FOR IMAGE QUALITY AND 
COMPUTATIONAL EFFICIENCY .............................................................................................................. 1350 

Siegfried Schlunk, Brett Byram 

COUPLED SUB-APERTURE AND SPATIOTEMPORAL SINGULAR VALUE 
DECOMPOSITION PROCESSING FOR CARDIAC PHOTOACOUSTIC IMAGING IN VIVO .............. 1354 

Rashid Al Mukaddim, Ashley M. Weichmann, Carol C. Mitchell, Tomy Varghese 



ALN-BASED HBAR ULTRASONIC SENSOR FOR FLUID DETECTION IN 
MICROCHANNELS WITH MULTI-FREQUENCY OPERATION CAPABILITY OVER THE 
GHZ RANGE ................................................................................................................................................. 1358 

Jesus Yanez, Eyglis Ledesma, Arantxa Uranga, Nuria Barniol 

ADAPTIVE ULTRASOUND BEAMFORMING MULTIPLICATIVE BEAMFORMING WITH 
STRONG REFLECTORS SEPARATION .................................................................................................... 1362 

Beary Fluss, Zvi Friedman, Moshe Porat 

UNDERSTANDING SUBSTRATE LOSS IN MICROWAVE ACOUSTIC RESONATORS ..................... 1365 
Liuqing Gao, Yansong Yang, Songbin Gong 

A MICROWATT TELEMETRY PROTOCOL FOR TARGETING DEEP IMPLANTS ............................. 1369 
Shinnosuke Kawasaki, Indulakshmi Subramaniam, Marta Saccher, Ronald Dekker 

MECHANISMS AFFECTING ALARA MI SELECTED IN ADAPTIVE ULTRASOUND 
IMAGING ...................................................................................................................................................... 1373 

Matthew Huber, Katelyn Flint, Emily Barre, David Bradway, Patricia McNally, Sarah 
Ellestad, Gregg Trahey 

USING PASSIVELY DETECTED ACOUSTIC SIGNALS TO CHARACTERIZE 
ULTRASOUND GATED NANOPARTICLES ............................................................................................. 1377 

Aparna Singh, Yun Xiang, Michelle Sigona, Mahaveer Purohit, Alex Hart, Niloufar Hosseini-
Nassab, Raag Airan, Charles Caskey 

COMBINING PHYSICS-BASED MODELING AND DEEP LEARNING FOR ULTRASOUND 
ELASTOGRAPHY ........................................................................................................................................ 1381 

Narges Mohammadi, Marvin M. Doyley, Mujdat Cetin 

EXPLAINABLE AI AND SUSCEPTIBILITY TO ADVERSARIAL ATTACKS: A CASE 
STUDY IN CLASSIFICATION OF BREAST ULTRASOUND IMAGES .................................................. 1385 

Hamza Rasaee, Hassan Rivaz 

XBAR PHYSICS AND NEXT GENERATION FILTER DESIGN .............................................................. 1389 
John Koulakis, Julius Koskela, Wei Yang, Luke Myers, Greg Dyer, Bryant Garcia 

DATA AUGMENTATION OF THYROID ULTRASOUND IMAGES USING GENERATIVE 
ADVERSARIAL NETWORK ....................................................................................................................... 1394 

Junzhao Liang, Junying Chen 

BOUNDARY ARRAY TRANSDUCER COMBINED WITH COHERENCE ESTIMATION OF 
CHANNEL DATA ......................................................................................................................................... 1398 

Jesse T. Yen, Yang Lou 

2–8 GHZ RANGE HIGH HARMONIC SAW RESONATOR WITH GROOVED ELECTRODES 
IN LINBO3 ..................................................................................................................................................... 1402 

Michio Kadota, Toshiya Kojima, Shuji Tanaka 

MEDICAL ULTRASOUND IMAGE SEGMENTATION BASED ON IMPROVED 
MULTIRESUNET NETWORK ..................................................................................................................... 1406 

Xinze Li, Wei Shi, Yang Jiao, Chen Yang, Ninghao Wang, Yaoyao Cui 

A FOCUSED ANNULAR ULTRASOUND TRANSDUCER DESIGN BASED ON A PLANAR 
LENS .............................................................................................................................................................. 1409 

Wei Li, Xiao Zhang, Zhoumo Zeng, Zhuochen Wang 



ULTRASOUND DOMAIN ADAPTATION USING FREQUENCY DOMAIN ANALYSIS ..................... 1413 
Mostafa Sharifzadeh, Ali K. Z. Tehrani, Habib Benali, Hassan Rivaz 

FLOW-INDEPENDENT MICROBUBBLE ISOLATION BY RAPID RECONDENSATION OF 
PHASE-CHANGE NANODROPS AFTER ACOUSTIC DROPLET VAPORIZATION ............................ 1417 

Mark T. Burgess, Jeffrey A. Ketterling, Mitra Aliabouzar, Christian Aguilar, Mario L. Fabiilli 

IMPROVED SECOND HARMONIC IMAGING OF ULTRASOUND CONTRAST AGENTS 
BASED ON TOTAL LEAST-SQUARES ADAPTIVE FILTERING ........................................................... 1421 

Jingying Zhu, Yufeng Zhang, Kexin Zhang, Xun Lang 

ADAPTIVE CLUTTER FILTERING FOR ULTRAFAST DOPPLER IMAGING OF BLOOD 
FLOW USING FAST MULTIVARIATE EMPIRICAL MODE DECOMPOSITION ................................. 1425 

Xun Lang, Bingbing He, Yufeng Zhang, Qiming Chen, Lei Xie 

SH1 MODE PLATE WAVE RESONATOR ON LITAO3 THIN PLATE WITH PHASE 
VELOCITY OVER 13,000 M/S .................................................................................................................... 1429 

Ferriady Setiawan, Michio Kadota, Shuji Tanaka 

PLANE-WAVE FOURIER-DOMAIN BEAMFORMING WITH CNN-ASSISTED 
RESOLUTION ENHANCEMENT ................................................................................................................ 1433 

Shravanthi Musti, Farid Anjidani, Daler Rakhmatov 

SHEAR WAVE SPEED RATIO FOR EVALUATION OF NONLINEARITY OF SOFT TISSUES .......... 1437 
Soumya Goswami, Siladitya Khan, Fan Feng, Stephen A. McAleavey 

A SELF-SUPERVISED DEEP LEARNING APPROACH FOR HIGH FRAME RATE PLANE 
WAVE BEAMFORMING WITH TWO-WAY DYNAMIC FOCUSING .................................................... 1441 

Yinran Chen, Jing Liu, Xiongbiao Luo, Jianwen Luo 

SUPER-RESOLUTION ULTRASOUND IMAGING WITH LOW NUMBER OF FRAMES 
ENHANCED BY ADAPTIVE BEAMFORMING ........................................................................................ 1445 

Reza Tasbaz, Babak Mohammadzadeh Asl 

EFFECTS OF SILICON DIOXIDE CLADDING LAYER ON LANGASITE BASED 
RESONATORS .............................................................................................................................................. 1449 

Qingchuan Shan, Yang Yang, Qilun Zhang, Wenchang Hao, Wei Luo, Tao Han 

A NOVEL ADAPTIVELY-WEIGHTED NON-LINEAR BEAMFORMER FOR 
CONVENTIONAL FOCUSED BEAM ULTRASOUND IMAGING SYSTEMS: INITIAL 
RESULTS ....................................................................................................................................................... 1453 

Anudeep Vayyeti, Arun K. Thittai 

A NOVEL SPATIO-TEMPORAL DMAS (ST-DMAS) BEAMFORMING FOR SPARSE 
SYNTHETIC APERTURE ULTRASOUND IMAGING: INITIAL RESULTS ........................................... 1456 

Anudeep Vayyeti, Arun K. Thittai 

NOVEL POES METHOD FOR RAW RF SIGNAL RECOVERY IN SPARSE SYNTHETIC 
APERTURE ULTRASOUND ACQUISITION: PRELIMINARY PERFORMANCE ANALYSIS ............. 1459 

Sowmiya Chandramoorthi, Anand Ramkumar, Arun K Thittai 

COMPRESSED SENSING FRAMEWORK FOR LIMITED-ELEMENT COMPOUNDED 
DIVERGING WAVES: INITIAL RESULTS ................................................................................................ 1463 

Anand R, Arun K. Thittai 



AN IMPROVED FORMULA FOR ESTIMATING STORED ENERGY IN A BAW 
RESONATOR BY ITS MEASURED S11 PARAMETERS ......................................................................... 1466 

Renfeng Jin, Zongliang Cao, Mihir Patel, Ben Abbott, David Molinero, David Feld 

MECHANISMS OF THIRD-ORDER HARMONIC IN TC-SAW RESONATORS USING A 
NONLINEAR FEM MODEL ........................................................................................................................ 1471 

Peng Guan, Ruchuan Shi, Yang Yang, Peng Qin, Tao Han 

ACOUSTIC VORTEX FIELD GENERATED BY PHASED MODULATED CONCENTRIC 
RING ARRAY ............................................................................................................................................... 1475 

Jiaxi Yue, Xiaofeng Zhang 

AN A1 MODE RESONATOR AT 12 GHZ USING 160NM LITHIUM NIOBATE SUSPENDED 
THIN FILM .................................................................................................................................................... 1479 

Steffen Link, Ruochen Lu, Yansong Yang, Ahmed E. Hassanien, Songbin Gong 

TWO-STAGE ULTRASONIC ATOMIZATION USING A GRAVITY-FED PRE-STAGE ....................... 1483 
Balasubramanian Nallannan, Ilkka Nissilä, Mikko Seppänen, Henri Siljanen, Heikki J. 
Nieminen 

A UNITED BANDPASS-ANGULAR WEIGHTING TEMPLATE FOR STOLT'S F-K IN 
COHERENT PLANE-WAVE COMPOUNDING ......................................................................................... 1487 

Chen Yang, Ninghao Wang, Xinze Li, Yang Jiao, Yaoyao Cui 

ULTRASOUND NON-UNIFORM LINEAR ARRAY DESIGN FOR SIDELOBE REDUCTION ............. 1491 
Yujia Tang, Yang Jiao, Zhangjian Li, Yaoyao Cui 

MULTIANGLE PW COMPOUNDING SUPPORTS ARFI VARIANCE OF ACCELERATION 
(VOA) CAROTID PLAQUE IMAGING FOR INTEGRATION WITH VECTOR DOPPLER ................... 1494 

Keerthi S. Anand, Caterina M. Gallippi 

THE LONG-TERM RELIABILITY OF PRE-CHARGED CMUTS FOR THE POWERING OF 
DEEP IMPLANTED DEVICES .................................................................................................................... 1497 

Marta Saccher, Shinnosuke Kawasaki, Ronald Dekker 

A NOVEL ENCRYPTION/DECRYPTION FRAMEWORK FOR ULTRASONIC SECURE 
VIDEO TRANSMISSION ............................................................................................................................. 1501 

Xin Huang, David Arnold, Tianyang Fang, Jafar Saniie 

SIMULATION OF LIPUS TOPOGRAPHY AND THE THERMAL PROPERTIES OF THE 
ACHILLES TENDON ................................................................................................................................... 1504 

Qian Zheng, Shuxin Sun, Lixin Jiang, Dean Ta 

HIGH FREQUENCY, LOW LOSS AND LOW TCF ACOUSTIC DEVICES ON LITAO3-ON-SIC 
SUBSTRATE ................................................................................................................................................. 1508 

Liping Zhang, Shibin Zhang, Hongyan Zhou, Jinbo Wu, Pengcheng Zheng, Hongtao Xu, 
Zhenghua An, Tiangui You, Xin Ou 

DEEP LEARNING-BASED SPEED-OF-SOUND RECONSTRUCTION FOR SINGLE-SIDED 
PULSE-ECHO ULTRASOUND USING A COHERENCY MEASURE AS INPUT FEATURE ................ 1512 

Marvin Heller, Georg Schmitz 

SINGLE PLANE-WAVE IMAGING USING PHYSICS-BASED DEEP LEARNING ............................... 1516 
Georgios Pilikos, Chris L. De Korte, Tristan Van Leeuwen, Felix Lucka 



THE APPLICATION OF DATA IMPUTATION AND DEEP LEARNING NETWORK IN THE 
PAPILLARY THYROID CARCINOMA CLASSIFICATION ..................................................................... 1520 

Wenxin Jiang, Xiaotong Chen, Ning Lv, Miao Rao, Yanvan Yu, Weibao Qiu, Jianming Li 

BNBTM AND SCNN LEAD-FREE ULTRASONIC TRANSDUCER FOR UNDERWATER 
PROPULSION SYSTEM ............................................................................................................................... 1524 

Takumi Hirata, Deqing Kong, Yutaka Doshida, Minoru Kuribayashi Kurosawa, Manabu 
Aoyagi 

LIPID PHASE DISTRIBUTION AND ACOUSTIC RESPONSE OF DSPE-BASED 
MICROBUBBLES ......................................................................................................................................... 1528 

Simone A. G. Langeveld, Gonzalo Collado-Lara, Gerrit J. W. Wiggers, Antonius F. W. Van 
Der Steen, Nico De Jong, Klazina Kooiman 

VISCOSITY MEASUREMENT FOR LIQUID IN A SOFT CONTAINER USING ACOUSTIC 
IRRADIATION-INDUCED VIBRATION AND LDV ................................................................................. 1532 

Tsuneyoshi Sugimoto, Shigeya Kawai, Nakagawa Yutaka 

DIRECT IN PLANE ELASTIC ANISOTROPY FACTOR QUANTIFICATION WITH 
INCLINED PUSH BEAMS IN MUSCLES ................................................................................................... 1536 

Anna H. H. P Ngo, Thomas Frappart, Steve Beuve, Christophe Fraschini, Jean-Luc 
Gennisson 

LUMEN AND MEDIA-ADVENTITIA BORDER DETECTION IN INTRAVASCULAR 
ULTRASOUND USING A COARSE-TO-FINE ANNOTATION STRATEGY .......................................... 1540 

Peng Song, Junbo Li, Jing Yang 

BIOEFFECTS OF LOW-INTENSITY CONTINUOUS ULTRASOUND (LICUS) ON WOUND 
HEALING IN CORNEAL STROMAL CELLS IN VITRO .......................................................................... 1543 

Yilong Zhang, Kanheng Zhou, Zhihong Huang, Chunhui Li 

ULTRASONIC MONITORING OF THE DENTIN DEMINERALIZATION DYNAMICS ....................... 1547 
Josep Rodríguez-Sendra, Alicia Carrión, Inés Torres, Noé Jiménez, Salvatore Sauro, 
Francisco Camarena 

LOW-LOSS SAW DEVICES WITH LITAO3 ON EXTREMELY HIGH RESISTANCE 
SUBSTRATE ................................................................................................................................................. 1551 

Jinbo Wu, Shibin Zhang, Hongyan Zhou, Liping Zhang, Pengcheng Zheng, Zhongxu Li, Yuxi 
Wang, Kai Huang, Tiangui You, Tao Wu, Xin Ou 

BONE HEALTH ASSESSMENT USING PHOTOACOUSTIC TEMPORAL PROFILE 
ANALYSIS .................................................................................................................................................... 1555 

Ting Feng, Yihan Zhu, Weiya Xie, Dong Yu, Yejing Xie, Chengcheng Liu, Dean Ta, Qian 
Cheng 

A BROADBAND PIEZOELECTRIC MICROMACHINED ACOUSTIC TRANSDUCER WITH 
VARIABLE MASS LOADING ..................................................................................................................... 1559 

Binghui Lin, Bohao Hu, Wenjuan Liu, Chengliang Sun 

DETERMINATION OF THE ACOUSTIC PROPERTIES OF A PHENOLIC RESIN FILM 
USING A RADIAL ELECTRIC FIELD EXCITED PIEZOCERAMIC RESONATOR ............................... 1562 

Andrey Teplykh, Boris Zaitsev, Alexander Semyonov, Irina Borodina 

DUAL-BAND DUAL-OUTPUT CODESIGNED POWER AMPLIFIER IN ACOUSTIC WAVE 
TECHNOLOGY ............................................................................................................................................. 1566 

Patricia Silveira, Jordi Verdú, Pedro De Paco 



DETECTION OF PROTEIN BINDING BY SHEAR MODE ULTRASONIC REFLECTION 
COEFFICIENTS USING C-AXIS TILTED SCALN FILM ABOVE 100MHZ ........................................... 1570 

Yamashita Miho, Takahiko Yanagitani 

A STUDY OF MONOLITHIC INTEGRATED MULTIBAND FILTERS BASED ON Y124° 
LITHIUN NIOBATE ON INSULATOR (LNOI) PLATFORM .................................................................... 1574 

Pengcheng Zheng, Shibin Zhang, Hongyan Zhou, Jinbo Wu, Liping Zhang, Tiangui You, Xin 
Ou 

QUANTIFICATION OF ELASTIC PROPERTIES OF ACHILLE'S TENDON: A FIRST STEP 
TO EXPLORE MUSCLE-TENDON STRUCTURES EXPOSED TO SUBSTANTIAL INJURY 
INCIDENCE .................................................................................................................................................. 1578 

S. Beuve, A. Flandin, A. Nordez, L. Lacourpaille, F. Hug, R. Le Galèze, G. Guilhem, J-L. 
Gennisson 

DEEP LEARNING RECONSTRUCTION ALGORITHM BASED ON SPARSE 
PHOTOACOUSTIC TOMOGRAPHY SYSTEM ......................................................................................... 1582 

Wei-Xiang Li, Ze-Zheng Qin, Guang-Xing Liu, Ming-Jian Sun 

INTEGRATING ARTIFICIAL INTELLIGENCE AND COLOR DOPPLER US FOR 
AUTOMATIC HEMORRHAGE DETECTION ............................................................................................ 1586 

Jhimli Mitra, Michael Macdonald, Prem Venugopal, Kirk Wallace, Hossam Abdou, Michael 
Richmond, Noha Elansary, Joseph Edwards, Neerav Patel, Jonathan Morrison, Luca 
Marinelli 

TUMOR PHOTOACOUSTIC IMAGE RECONSTRUCTION METHOD BASED ON DEEP 
LEARNING.................................................................................................................................................... 1590 

Ming-Jian Sun, Wei-Xiang Li, Zi-Chao Liu, Guang-Xing Liu 

EXPERIMENTAL AND THEORETICAL INVESTIGATION OF KT
2 AND VELOCITY IN 

YBGAN FILMS BY DFT .............................................................................................................................. 1594 
Yuna Koike, Junjun Jia, Masashi Suzuki, Takahiko Yanagitani 

DESIGN AND ANALYSIS OF PHONONIC CRYSTAL REFLECTOR FOR SURFACE 
ACOUSTIC WAVE RESONATOR .............................................................................................................. 1597 

Kangfu Liu, Yuxi Wang, Tao Wu 

COVARIANCE MATRIX BASED COHERENCE BEAMFORMING STRATEGIES IN 
MEDICAL ULTRASOUND .......................................................................................................................... 1601 

Xiang Wu, Jinyan Wang, Jianfeng Lu, Jiawei Huang, Xin Chen, Siping Chen, Rui Mao, 
Minhua Lu 

NOVEL FRONT-END DESIGN WITH HIGH-VOLTAGE TRANSCEIVER ASICS FOR 
ULTRASOUND COMPUTED TOMOGRAPHY ......................................................................................... 1605 

Zewei Lu, Roberto Blanco, Klaus Schlote-Holubek, Michael Zapf, Hartmut Gemmeke, Ivan 
Peric, Nicole V. Ruiter 

FINITE TRANSDUCER SIZE COMPENSATION IN TWO-DIMENSIONAL 
PHOTOACOUSTIC COMPUTED TOMOGRAPHY ................................................................................... 1609 

Soheil Hakakzadeh, Moein Mozaffarzadeh, Seyed Masood Mostafavi, Mohammadreza 
Amjadian, Zahra Kavehvash, Martin Verweij, Nico De Jong 

ULTRAFAST ADAPTIVE COHERENCE BEAMFORMING USING A FAST AND SIMPLE 
QUAD PHASE ESTIMATOR ....................................................................................................................... 1612 

Holger Hewener, Steffen Tretbar 



FREQUENCY-DEPENDENT F-NUMBER INCREASES THE CONTRAST AND THE 
SPATIAL RESOLUTION IN FAST PULSE-ECHO ULTRASOUND IMAGING ...................................... 1616 

Martin F. Schiffner, Georg Schmitz 

MIXED FOCUSED ULTRASOUND (FUS) / FLUORESCENCE IMAGING PLATFORM FOR 
CHARACTERIZATION OF THE SPATIAL-TEMPORAL DYNAMICS OF FUS-EVOKED 
CALCIUM FLUXES IN AN IN VITRO HUMAN CELL MODEL ............................................................. 1620 

Tom Aubier, Ivan M. Suarez Castellanos, Magali Perier, Alexandre Carpentier, W. Apoutou 
N'Djin 

RANK-ASSISTED DEEP RESIDUAL RECONSTRUCTION NETWORK FOR NON-
CONTRAST ULTRASOUND IMAGING OF BLOOD MICROVESSELS ................................................. 1624 

Sam Ehrenstein, Eric Abenojar, Reshani Perera, Agata Exner, Mahdi Bayat 

EVALUATION AND PREDICTION OF GLASS HEALTH USING NONLINEAR 
COEFFICIENT OF ULTRASOUND ............................................................................................................ 1628 

Yuqi Gao, Guangbin Zhang 

ANALYSIS OF EXCITATION SIGNAL CHARACTERISTICS ASSOCIATED WITH 
ENERGY-EFFICIENT ACOUSTIC CAVITATION .................................................................................... 1632 

Sara Maghami, Örjan Johansson 

ULTRASOUND IMAGE VELOCIMETRY WITH ADAPTIVE BEAMFORMING FOR MODAL 
MEASUREMENTS IN LIQUID METAL CONVECTION .......................................................................... 1636 

David Weik, Richard Nauber, Lars Büttner, Jürgen Czarske, Dirk Räbiger, Sanjay Singh, 
Tobias Vogt, Sven Eckert 

OIL FILLED FLEXURAL ULTRASONIC TRANSDUCERS FOR RESILIENCE IN 
ENVIRONMENTS OF ELEVATED PRESSURE ........................................................................................ 1639 

W. E. Somerset, A. Feeney, L. Kang, Z. Li, S. Dixon 

A WAY TO INCREASE Q OF FBARS USING SUPPORTING COLUMN................................................ 1643 
Yuanhang Qu, Yang Zou, Chao Gao, Zhiwei Wen, Wenjuan Liu, Yao Cai, Chengliang Sun 

RECTANGULAR 1014 ELEMENT MATRIX ARRAY FOR TRANSPERINEAL IMAGING .................. 1646 
Daniel Speicher, Holger Hewener, Sarah Therre, Steffen Tretbar, Marc Fournelle 

A DEEP LEARNING SIGNAL-BASED APPROACH TO FAST HARMONIC IMAGING ....................... 1650 
Mariam Fouad, Mohamed A. Abd El Ghany, Michael Huebner, Georg Schmitz 

CLOSED-LOOP PHOTOTHERMAL THERAPY SYSTEM BASED ON PHOTOACOUSTIC 
AND ULTRASONIC DUAL-MODE TEMPERATURE FEEDBACK ........................................................ 1654 

Yiming Ma, Zhigang Lei, Yuanyuan Gao, Mingjian Sun 

DEVELOPMENT AND CHARACTERIZATION OF A SPARSE ELLIPSOIDAL 256 ELEMENT 
ARRAY FOR VOLUMETRIC ULTRASOUND IMAGING ........................................................................ 1658 

Marc Fournelle, Christian Degel, Anette Jakob, Sjoerd Nooijens, Steffen Weber, Jan 
D'Hooge, Steffen Tretbar 

MODELLING OF ULTRASONIC WAVES IN LAYERED ELASTIC HETEROGENEOUS 
MATERIALS ................................................................................................................................................. 1661 

Alistair S. Ferguson, Katherine M. M. Tant, Anthony J. Mulholland 

ESTIMATING MEAN SPEED-OF-SOUND FROM SEQUENCE-DEPENDENT GEOMETRIC 
DISPARITIES ................................................................................................................................................ 1665 

Xenia Augustin, Lin Zhang, Orcun Goksel 



NOISE REDUCTION IN FLEXIBLE-ARRAY-INSPECTION IMAGES WITH MACHINE 
LEARNING FOR AEROSPACE APPLICATIONS ..................................................................................... 1669 

Blair Rocks, Daniel Irving, Kevin L. McAughey, Han G. Wells, Claire B. Thring, David A. 
Hughes 

OUT OF BAND IMPROVED PERFORMANCE INTO A MEASURED 5G N77 BAND 
TRANSVERSAL FILTER ............................................................................................................................. 1672 

Carlos Udaondo, Carlos Collado, Jordi Mateu, Rafael Perea-Robles, Yazid Yusud, Alfred 
Gimenez, Robert Aigner 

LAMB WAVE RESONATORS BASED ON CO-SPUTTERED AL0.78SC0.22N THIN FILM ..................... 1676 
Zhifang Luo, Shuai Shao, Tao Wu 

APPLICATION OF MULTIDIMENSIONAL FFT FOR THE EXTRACTION OF WAVE 
VECTORS AND COMPUTER-AIDED VISUALIZATION OF LDV MEASUREMENTS ........................ 1679 

Sergey Gartsev, Bernd Köhler 

DEEP LEARNING BASED QUANTITATIVE UNCERTAINTY ESTIMATION FOR 
ULTRASOUND SHEAR WAVE ELASTICITY IMAGING ....................................................................... 1682 

Felix Q. Jin, Lindsey C. Carlson, Timothy J. Hall, Helen Feltovich, Mark L. Palmeri 

STABILIZED PT INTERDIGITATED ELECTRODES FOR HIGH-TEMPERATURE SAW 
SENSORS ...................................................................................................................................................... 1686 

Arthur De Sousa Lopes Moreira, Ausrine Bartasyte, Diaffar Belharet, Valérie Soumann, 
Samuel Margueron, Andreas Broenner 

INTELLIGENT ULTRASONIC SYSTEMS FOR MATERIAL TEXTURE RECOGNITION 
USING DATA-EFFICIENT NEURAL NETWORKS .................................................................................. 1690 

Xin Zhang, Xinrui Yu, Jafar Saniie 

DEEP LEARNING FOR MULTI-VIEW ULTRASONIC IMAGE FUSION ............................................... 1693 
Georgios Pilikos, Lars Horchens, Tristan Van Leeuwen, Felix Lucka 

BLOCK-WISE 3D ULTRASOUND IMAGE SUPER-RESOLUTION ........................................................ 1697 
Nwigbo Kenule Tuador, Pham Duong Hung, Varray François, Basarab Adrian, Kouame 
Denis 

DEEP NEURAL NETWORK FOR MULTIPARAMETRIC ULTRASOUND IMAGING OF 
PROSTATE CANCER ................................................................................................................................... 1701 

Derek Y. Chan, D. Cody Morris, Theresa Lye, Thomas J. Polascik, Mark L. Palmeri, 
Jonathan Mamou, Kathryn R. Nightingale 

SYNCHRONIZED SINE-SWEEP IMAGING FOR UNCOUPLING NONLINEAR 
SIGNATURES DURING PULSE COMPRESSION ..................................................................................... 1705 

Nathalie Lamothe, Enrique González-Mateo, Noé Jiménez, Francisco Camarena 

ULTRASOUND SKULL IMAGING FOR GUIDING NONINVASIVE ULTRASOUND BRAIN 
THERAPY IN RODENT ............................................................................................................................... 1708 

Guofeng Li, Zhiqiang Zhang, Rong Liu, Xuan Han, Weibao Qiu, Huailing Zhang, Hairong 
Zheng 

MULTIFERROIC MAGNETIC SENSOR BASED ON ALN AND AL0.7SC0.3N THIN FILMS ................. 1711 
Yuxi Wang, Kangfu Liu, Shuai Shao, Jangyong Kim, Tao. Wu 

UNSUPERVISED MULTI-SPECTRAL PHOTOACOUSTIC FRAMEWORK FOR THE 
DETECTION AND QUANTIFICATION OF TISSUE CHROMOPHORES ............................................... 1715 

Valeria Grasso, Regine Willumeit-Römer, Jithin Jose 



A COMPARISON STUDY OF BESSEL SWEI AND SUPERSONIC SHEAR IMAGING: 
ENERGY AND CONTRAST EVALUATIONS ........................................................................................... 1719 

Fan Feng, Soumya Goswami, Siladitya Khan, Stephen A. McAleavey 

THE EFFECT OF PULSE LENGTH ON THERANOSTIC ULTRASOUND-MEDIATED 
BLOOD-BRAIN BARRIER OPENING VOLUME, CLOSING TIMELINE, AND CAVITATION 
MAPPING IN VIVO ...................................................................................................................................... 1722 

Alec Batts, Robin Ji, Rebecca Noel, Alina Kline Schoder, Elisa Konofagou 

TRANSMISSION EFFICIENCY COMPARISON BETWEEN DUAL-MODE CONVERSION 
INCIDENCE AND NORMAL INCIDENCE ................................................................................................ 1725 

Ki Chang Kang, Young Hun Kim, Kwan Kyu Park, Kamyar Firouzi, Burtus T. Khuri-Yakub 

SPECTROSCOPIC PHOTOACOUSTIC IMAGING FOR ACCESSING CERVICAL TISSUE 
COMPOSITION IN HUMAN CERVICAL BIOPSIES ................................................................................ 1729 

Yan Yan, Maryam Basij, Alpana Garg, Aneesha Varrey, Ali Alhousseini, Richard Hsu, Sonia 
S. Hassan, Edgar Hernandez-Andrade, Roberto Romero, Mohammad Mehrmohammadi 

PARTICLE TRAJECTORIES AND TRANSVERSE DISPERSION IN ACOUSTIC 
MICROFLUIDIC DEVICES ......................................................................................................................... 1733 

Gergely Simon, Gergely B. Hantos, Matej Hejda, Anne L. Bernassau, Marc P. Y. Desmulliez 

TRANSIENT GRATING SPECTROSCOPY FOR COMPLETE ELASTIC ANISOTROPY: 
BEYOND THE MEASUREMENT OF SURFACE ACOUSTIC WAVES .................................................. 1737 

Kristýna Zoubková, Pavla Stoklasová, Tomáš Grabec, Petr Sedlák, Hanuš Seiner 

PRE-CLINICAL BREAST CANCER THERAPEUTIC RESPONSE MONITORING USING 
HARMONIC MOTION IMAGING AND FUNCTIONAL ULTRASOUND ............................................... 1740 

Niloufar Saharkhiz, Stephen A. Lee, Xiaoyue Judy Li, Elisa E. Konofagou 

SIMDECCOM: SIMULTANEOUS DE-CLUTTERING AND COMPRESSION FOR REAL-
TIME ULTRASOUND IMAGING ................................................................................................................ 1744 

Shira Nemirovsky-Rotman, Zvi Friedman, Moshe Porat 

MULTI-BAND FINITE ELEMENT SIMULATION OF ULTRASOUND ATTENUATION BY 
SOFT TISSUE ................................................................................................................................................ 1748 

George West, Emma Harris, Michael Lowe, Jeff Bamber, Peter Huthwaite 

REAL-TIME UNIVERSAL SYNTHETIC TRANSMIT APERTURE BEAMFORMING WITH 
RETROSPECTIVE ENCODING FOR CONVENTIONAL ULTRASOUND SEQUENCES 
(REFOCUS) ................................................................................................................................................... 1753 

Dongwoon Hyun, Jeremy J. Dahl, Nick Bottenus 

FERROELECTRET HYDROPHONE ........................................................................................................... 1757 
Julio Quirce Aguilar, Tomás Gómez Álvarez-Arenas, Linas Svilainis 

CALIBRATION OF AIR-COUPLED ULTRASONIC TRANSDUCERS .................................................... 1761 
Julio Quirce, Tomas Gomez Alvarez-Arenas, Linas Svilainis 

PIXEL-WISE DEEP REINFORCEMENT LEARNING APPROACH FOR ULTRASOUND 
IMAGE DENOISING .................................................................................................................................... 1765 

Piotr Jarosik, Marcin Lewandowski, Ziemowit Klimonda, Michal Byra 

MODULAR LARGE ARRAY FOR LIVER CANCER IMAGING IN HANDHELD FORM 
FACTOR ........................................................................................................................................................ 1769 

Robert Wodnicki, Haochen Kang, Junhang Zhang, Josquin Foiret, Christophe Notard, Leong 
Ratsimandresy, Philippe Auclair, Qifa Zhou, Katherine W. Ferrara 



AUTOMATED PARTICLE AND CELL PHENOTYPING USING OBJECT RECOGNITION 
AND TRACKING BASED ON MACHINE LEARNING ALGORITHMS ................................................. 1773 

Gergely B. Hantos, Gergely Simon, Matcj Hejda, Anne L. Bernassau, Marc P. Y. Desmulliez 

TISSUE TEMPERATURE EFFECTS ON CAVITATION DURING FOCUSED ULTRASOUND 
NERVE MODULATION ............................................................................................................................... 1777 

Erica P. McCune, Stephen A. Lee, Elisa E. Konofagou 

AN ENDOSCOPIC CONCENTRIC RING SECTOR-VORTEX ULTRASOUND PHASED 
ARRAY APPLICATOR FOR PANCREATIC TUMOR ABLATION ......................................................... 1781 

Muhammad Zubair, Matthew S. Adams, Chris J. Diederich 

REFLECTIVE GRATING ARRAY BASED DELAY LINES IN THIN FILM LITHIUM 
NIOBATE ON INSULATOR ........................................................................................................................ 1785 

Siddhartha Ghosh, Siva Yegnanarayanan, Matthew Ricci 

HIGH REJECTION, 160MHZ BANDWIDTH, HIGH Q-FACTOR 6 GHZ RF FILTERS FOR WI-
FI 6E MANUFACTURED IN A NOVEL BAW PROCESS ......................................................................... 1788 

Ramakrishna Vetury, Daeho Kim, Frank Bi, Mary Winters, Rohan Houlden, David Aichele, 
Jeffrey B. Shealy 

QUANTIFICATION OF SKELETAL MUSCLE FIBER ORIENTATION IN 3D ULTRASOUND 
B-MODES ...................................................................................................................................................... 1791 

Felix Q. Jin, Courtney A. Trutna, Anna E. Knight, Lisa D. Hobson-Webb, Kathryn R. 
Nightingale, Mark L. Palmeri 

ACOUSTIC CHARACTERIZATION OF INHOMOGENOUS LAYERS USING FINITE 
ELEMENT METHOD ................................................................................................................................... 1795 

Per Kristian Bolstad, Tung Manh, Martijn Frijlink, Lars Hoff 

AN ULTRA-FAST METHOD FOR SIMULATION OF REALISTIC ULTRASOUND IMAGES ............. 1799 
Mostafa Sharifzadeh, Habib Benali, Hassan Rivaz 

CONTROL OF RADIOFREQUENCY ABLATION IN EX VIVO HUMAN LIVER TISSUE 
USING 3D ECHO DECORRELATION IMAGING FEEDBACK ............................................................... 1803 

Elmira Ghahramani Z., Peter D. Grimm, Bahar Saremi, Jiang Wang, Syed A. Ahmad, Shimul 
A. Shah, R. Cutler Quillin, Sameer H. Patel, Marepalli B. Rao, T. Douglas Mast 

PATIENT-SPECIFIC STEREOTACTIC FRAME FOR TRANSCRANIAL ULTRASOUND 
THERAPY ..................................................................................................................................................... 1807 

Jiro Kusunose, William Rodriguez, Huiwen Luo, Thomas Manuel, M. Anthony Phipps, 
William Grissom, Peter E. Konrad, Benoit M. Dawant, Charles Caskey 

ADVANCED DEEP LEARNING NETWORK WITH HARRIS CORNER BASED 
BACKGROUND MOTION MODELING FOR MOTION TRACKING OF TARGETS IN 
ULTRASOUND IMAGES ............................................................................................................................. 1810 

Mohammad Wasih, Mohamed Almekkawy 

HIERARCHICAL COMPRESSED SENSING FOR HIGH FRAME RATE TISSUE HARMONIC 
IMAGING ...................................................................................................................................................... 1814 

Yanjun Xie, Sushanth G. Sathyanarayana, John A. Hossack 

PHOTOACOUSTIC NECROTIC REGION MAPPING FOR RADIOFREQUENCY ABLATION 
GUIDANCE ................................................................................................................................................... 1817 

Shang Gao, Hiroshi Ashikaga, Tommaso Mansi, Henry R. Halperin, Haichong K. Zhang 



NUMERICAL SIMULATIONS OF EXTENSIONAL ULTRASONIC EDGE WAVES FOR 
DETECTING IMPACT DAMAGE TO THE EDGES OF CFRP COMPOSITE LAMINATES .................. 1821 

Jun Yu Harry Chu, Charles R. P. Courtney 

MOTION TRACKING OF CAROTID ARTERY IN ULTRASOUND IMAGES USING LUCAS 
KANADE METHOD WITH ADVANCED SIAMESE NEURAL NETWORKS ........................................ 1825 

Mohammad Wasih, Mohamed Almekkawy 

IN VITRO AND CLINICAL DEMONSTRATION OF RELATIVE VELOCITY 
MEASUREMENTS WITH THE FLOPATCH™: A WEARABLE DOPPLER ULTRASOUND 
PATCH ........................................................................................................................................................... 1829 

Chelsea Munding, Christopher Acconcia, Mai Elfarnawany, Joseph Eibl, Pietro Verrecchia, 
Patrick Leonard, Aaron Boyes, Zhen Yang, Rony Atoui, Christine Demore 

COMPARISON OF STATISTICAL MODELS FOR THE DETECTION OF UNIFORM 
REVERBERANT SHEAR WAVE FIELDS .................................................................................................. 1833 

Edmundo A. Miranda, Benjamin Castaneda, Stefano E. Romero 

DEMONSTRATION OF POLYIMIDEBASED FLEXIBLE CMUT OPERATION ON CURVED 
SUBSTRATES ............................................................................................................................................... 1837 

I. Lucarini, L. Maiolo, F. Maita, A. Savoia 

MILD-HYPERTHERMIA GENERATION AND CONTROL WITH A RING-BASED 
ULTRASOUND TOMOGRAPHY ................................................................................................................ 1840 

Alexander Pattyn, Karl Kratkiewicz, Naser Alijabbari, Mohammad Mehrmohammadi, Neb 
Duric, Paul L. Carson 

CONTEXT-BASED CODING OF ULTRASOUND MEDICAL IMAGES USING SHAPE-
ADAPTIVE TRANSFORM REPRESENTATION ....................................................................................... 1844 

Shira Nemirovsky-Rotman, Zvi Friedman, Moshe Porat 

GENERALIZATION OF A DEEP LEARNING NETWORK FOR BEAMFORMING AND 
SEGMENTATION OF ULTRASOUND IMAGES ....................................................................................... 1847 

Silvia Seoni, Giulia Matrone, Nicola Casali, Edoardo Spairani, Kristen M. Meiburger 

MODELING OF THE FORWARD WAVE PROPAGATION USING PHYSICS-INFORMED 
NEURAL NETWORKS ................................................................................................................................. 1851 

Shaikhah Alkhadhr, Xilun Liu, Mohamed Almekkawy 

ESTIMATION OF THE SCATTERER SIZE DISTRIBUTIONS IN QUANTITATIVE 
ULTRASOUND USING CONSTRAINED OPTIMIZATION ..................................................................... 1855 

Noushin Jafarpisheh, Ivan M. Rosado-Mendez, Timothy J. Hall, Hassan Rivaz 

ATHEROSCLEROTIC PLAQUE CHARACTERIZATION IN HUMANS WITH ARFI 
VARIANCE OF ACCELERATION: BLINDED READER STUDY ........................................................... 1859 

Gabriela Torres, Melissa C. Caughey, Keerthi Anand, Benjamin Y. Huang, Ellie R. Lee, 
Carlos A. Zamora, Sheng-Che Hung, Elizabeth Merricks, J. Ashley Ezzell, Jonathon W. 
Homeister, Mark A. Farber, Caterina M. Gallippi 

OPTIMIZATION OF HIGH FREQUENCY CMUT ARRAY GEOMETRY FOR GUIDEWIRE 
IVUS ...............................................................................................................................................................  1862 

Coskun Tekes, Evren F. Arkan, F. Levent Degertekin 

MULTI-AXIAL TRANSDUCERS FOR PASSIVE POINT SOURCE LOCALIZATION .......................... 1866 
Nathan Meulenbroek, Sagid Delgado, Laura Curiel, Samuel Pichardo 



PHASE ARRAY ULTRASONIC TRANSDUCER BASED ON A FLIP CHIP BONDING WITH 
INDIUM SOLDER BUMP ............................................................................................................................ 1870 

Jaehoon Lee, Eun Sok Kim 

A 10 MM APERATURE 8-ELEMENT ANNULAR ARRAY HISTOTRIPSY TRANSDUCER ................ 1874 
Matthew Mallay, Jeffrey Woodacre, Thomas Landry, Jeremy Brown 

PERFORMING APERTURE DOMAIN MODEL IMAGE RECONSTRUCTION (ADMIRE) 
USING A DEEP NEURAL NETWORK SPARSE ENCODER .................................................................... 1878 

Christopher Khan, Ruud J. G. Van Sloun, Brett Byram 

EXTENDING COHERENET TO RETAIN PHYSICAL FEATURES WHEN CLASSIFYING 
BENIGN OR MALIGNANT BREAST MASSES ......................................................................................... 1882 

Alycen Wiacek, Najim Dehak, Muyinatu A. Lediju Bell 

QUANTIFYING THE IMPACT OF BREAST DENSITY ON THE LAG-ONE COHERENCE OF 
HYPOECHOIC MASSES .............................................................................................................................. 1885 

Alycen Wiacek, Eniola Oluyemi, Kelly Myers, Emily Ambinder, Muyinatu A. Lediju Bell 

COMPACT CELL SONOPORATION DEVICE FOR PERFORMING SONOPORATION 
EXPERIMENTS ON ADHERENT CELLS .................................................................................................. 1889 

Mohammad Jahromi, Ganga Poudel, Steven Jones, Laura Curiel 

ARFI VARIANCE OF ACCELERATION FOR DIAGNOSTIC BREAST CANCER IMAGING 
IN WOMEN, IN VIVO .................................................................................................................................. 1892 

Anna V. Phillips, Gabriela Torres, Doreen Steed, Melissa C. Caughey, Jasmin Merhout, 
Shanah R. Kirk, Terry S. Hartman, Cherie M. Kuzmiak, Emily M. Ray, Caterina M. Gallippi 

DEVELOPMENT OF AN INTEGRATED PHOTOACOUSTIC-GUIDED LASER ABLATION 
INTRACARDIAC THERANOSTIC SYSTEM ............................................................................................. 1895 

Maryam Basij, Samuel John, David Bustamante, Loay Kabbani, Mohammad 
Mehrmohammadi 

ENHANCED RADON DOMAIN BEAMFORMING USING DEEP-LEARNING-BASED 
PLANE WAVE COMPOUNDING ............................................................................................................... 1899 

Gino Jansen, Navchetan Awasthi, Hans-Martin Schwab, Richard Lopata 

CURRENT DENSITY MAPPING OF THE IN VIVO SWINE HEART USING 
MULTICHANNEL ACOUSTOELECTRIC CARDIAC IMAGING ............................................................ 1903 

Chiao Huang, Alexander Alvarez, Chet Preston, Jinbum Kang, Matthew O'Donnell, Russell S. 
Witte 

TRANSTHORACIC CARDIAC STRAIN IMAGING WITH ELECTROMAGNETIC SIX 
DEGREES-OF-FREEDOM TRACKING FOR 3D COREGISTRATION .................................................... 1907 

Jad El Harake, Vincent Sayseng, Elisa Konofagou 

GENERATING CHARACTERISTIC ACOUSTIC IMPEDANCES WITH HYDROGEL BASED 
PHONONIC CRYSTALS FOR USE IN ULTRASONIC TRANSDUCER MATCHING LAYERS ........... 1909 

Paul Daly, Joseph Jackson, James F. C. Windmill 

DUAL MODE CMUT ARRAY OPERATION FOR SKULL IMAGING AND PASSIVE 
ACOUSTIC MONITORING IN TRANSCRANIAL ULTRASOUND ......................................................... 1913 

M. Sait Kilinc, Hohyun Lee, Costas D. Arvanitis, F. Levent Degertekin 

RESONANT ULTRASOUND APPLIED TO ADDITIVELY MANUFACTURED ALLOYS ................... 1917 
Gabriela Petculescu, Damilola Dada, Naresh Deoli, Jonathan Raush, Shengmin Guo 



A METHOD TO ESTIMATE THE SPATIAL COHERENCE OF PHOTOACOUSTIC 
CHANNEL DATA WITHOUT ACCESS TO CHANNEL DATA ............................................................... 1920 

Kelley M. Kempski, Mardava R. Gubbi, Muyinatu A. Lediju Bell 

NULL SUBTRACTION BEAMFORMING FOR IMPROVED VESSEL RESOLUTION IN 
VOLUMETRIC CONTRAST-ENHANCED ULTRASOUND ..................................................................... 1923 

Megan Yociss, Katherine Brown, Kenneth Hoyt 

ANATOMICAL FEATURE-BASED LUNG ULTRASOUND IMAGE QUALITY 
ASSESSMENT USING DEEP CONVOLUTIONAL NEURAL NETWORK ............................................. 1927 

Surya M. Ravishankar, Ryosuke Tsumura, John W. Hardin, Beatrice Hoffmann, Ziming 
Zhang, Haichong K. Zhang 

ULTRASOUND COMPUTED TOMOGRAPHY USING PHYSICAL-INFORMED NEURAL 
NETWORK .................................................................................................................................................... 1931 

Xilun Liu, Mohamed Almekkawy 

INTRAVASCULAR DUAL-FREQUENCY ULTRASOUND TRANSDUCER USING A STACK 
COMPOSITE ................................................................................................................................................. 1935 

Huaiyu Wu, Howuk Kim, Bohua Zhang, Jinwook Kim, Paul Dayton, Zhen Xu, Xiaoning Jiang 

COHERENCE-FACTOR-BASED PASSIVE ACOUSTIC MAPPING FOR REAL-TIME 
TRANSCRANIAL CAVITATION MONITORING WITH IMPROVED AXIAL RESOLUTION ............. 1939 

Sua Bae, Keyu Liu, Antonios N. Pouliopoulos, Elisa E. Konofagou 

IMAGING AND DETECTION OF BOTRYTIS CINEREA WITH GIGAHERTZ ULTRASONIC 
IMAGER ........................................................................................................................................................ 1943 

Yutong Liu, Justin Kuo, Kerik Cox, Justine Vanden Heuvel, Kirstin Petersen, Amit Lal 

AUTOMATED DETECTION OF LIVER STEATOSIS IN ULTRASOUND IMAGES USING 
CONVOLUTIONAL NEURAL NETWORKS.............................................................................................. 1947 

Umar Farooq Mohammad, Mohamed Almekkawy 

SIMULATION OF MICROBUBBLE DISPLACEMENT AND NORMALIZED SINGULAR 
SPECTRUM AREA MEASUREMENTS OF MICROBUBBLE SIGNALS IN A VESSEL 
PHANTOM .................................................................................................................................................... 1951 

Yi Huang, Elizabeth Herbst, John A. Hossack 

NUMERICAL ANALYSIS ON ULTRASONIC SENSING MECHANISM OF FIBER 
GRATINGS AND THEIR FREQUENCY RESPONSES .............................................................................. 1954 

Xianmei Wu, Jiayi Chen, Qi Yang, Bingwen An, Jinying Zhang 

POWER PLANT TESTING OF ULTRASONIC MEASUREMENTS OF TEMPERATURE 
DISTRIBUTIONS AND HEAT FLUXES TO HEAT EXCHANGE SURFACES ....................................... 1958 

Kenneth Walton, Mason John, Mikhail Skliar 

NATURAL AGING INCREASES FOCUSED ULTRASOUND-INDUCED BLOOD-BRAIN 
BARRIER OPENING IN WILD-TYPE MICE.............................................................................................. 1962 

Rebecca L. Noel, Robin Ji, Alec J. Batts, Alina Kline-Schoder, Antonios N. Pouliopoulos, 
Elisa E. Konofagou 

A SUBSTITUTION OF CONVOLUTIONAL LAYERS BY FFT LAYERS - A LOW 
COMPUTATIONAL COST VERSION ........................................................................................................ 1965 

Umar Farooq Mohammad, Mohamed Almekkawy 

A REAL-TIME DUAL-MODE ULTRAFAST HIGH-FREQUENCY BEAMFORMER ............................. 1968 
Nicholas A. Campbell, Christopher A. Samson, Jeremy A. Brown 



QUANTITATIVE STUDY ON ERROR SENSITIVITY IN ULTRASOUND PROBE 
CALIBRATION WITH HYBRID TRACKING ............................................................................................ 1972 

Qianqian Cai, Tianfu Wu, Jian-Yu Lu, Juan C. Prieto, Alan J. Rosenbaum, Jeffrey S. A. 
Stringer, Xiaoning Jiang 

GIGAHERTZ ULTRASONIC IMAGING OF NEMATODES IN LIQUIDS, SOIL, AND AIR .................. 1976 
Justin Kuo, Anuj Baskota, Scott Zimmerman, Frank Hay, Sarah Pethybridge, Amit Lal 

AUTOMATED ELECTROMECHANICAL WAVE IMAGING AT REDUCED FRAME RATES 
DURING SINUS RHYTHM USING MACHINE LEARNING .................................................................... 1980 

Melina Tourni, Lea Melki, Rachel Weber, Elisa Konofagou 

ACCURACY OF POSITION AND POSE ESTIMATES OF ULTRASOUND PROBE RELATIVE 
TO BONY ANATOMY ................................................................................................................................. 1983 

Luke J Maclean, Antony J Hodgson 

ASSESSING THE IMPACT OF ARF EXCITATION BEAM WIDTH AND TRACKING BEAM 
CONCURRENCY ON DOPIO IMAGING PERFORMANCE IN A CALIBRATED PHANTOM ............. 1987 

Keita A. Yokoyama, Keerthi S. Anand, Caterina M. Gallippi 

COMPARISON OF FRESNEL LENS-BASED FOCUSED VORTEX TRANSDUCER AND 
FOCUSED TRANSDUCER FOR NEUROSTIMULATION ........................................................................ 1991 

Young Hun Kim, Ki Chang Kang, Kwan Kyu Park, Kamyar Firouzi, Burtus T. Khuri-Yakub 

ENHANCED ADAPTIVE EQUALIZATION FOR HIGH-RATE ULTRASONIC 
COMMUNICATION THROUGH SOLID CHANNELS .............................................................................. 1995 

Tianyang Fang, Xin Huang, Jafar Saniie 

PERIVASCULAR SPACE DETECTION BY USING CONTRAST-ENHANCED ULTRAFAST 
POWER DOPPLER IMAGING: A FEASIBILITY STUDY ........................................................................ 1998 

Weitao Man, Lijie Huang, Jingke Zhang, Jianfeng Jiao, Linkai Jing, Qiong He, Yi Guo, 
Jianwen Luo 

MACHINE LEARNING ASSISTED FILTERING OF FOCUSED ULTRASOUND PULSE-
INDUCED INTERFERENCE IN HARMONIC MOTION IMAGING (HMI) DERIVED 
DISPLACEMENT .......................................................................................................................................... 2001 

Xiaoyue J. Li, Stephen A. Lee, Md Murad Hossain, Hermes Kamimura, Niloufar Saharkhiz, 
Elisa E. Konofagou 

SHEAR WAVE SPEED ESTIMATION FOR CRAWLING WAVE SONOELASTOGRAPHY 
USING THE SHORT-TIME FOURIER TRANSFORM ............................................................................... 2004 

Sebastian Merino, Benjamin Castaneda, Stefano E. Romero 

MODELING OF THE WAVE PROPAGATION OF A MULTI-ELEMENT ULTRASOUND 
TRANSDUCER USING NEURAL NETWORKS ........................................................................................ 2008 

Shaikhah Alkhadhr, Mohamed Almekkawy 

PINN SIMULATION OF THE TEMPERATURE RISE DUE TO ULTRASOUND WAVE 
PROPAGATION ............................................................................................................................................ 2012 

Yuzhang Wang, Shaikhah Alkhadhr, Mohamed Almekkawy 

DESIGN OF PRE-CHARGED CMUTS WITH A METAL FLOATING GATE ......................................... 2016 
Muhammetgeldi Annayev, Oluwafemi J. Adelegan, F. Yalcin Yamaner, Ömer Oralkan 

REAL-TIME TRIMODAL ULTRASOUND, PHOTOACOUSTIC, AND THERMOACOUSTIC 
IMAGING FOR BIOMEDICAL APPLICATIONS ...................................................................................... 2019 

Eric Reichel, Ehab Tamimi, Clara Curiel-Lewandrowski, Russell S. Witte 



EFFECT OF SNR ON QUANTITATIVE VISCOELASTIC RESPONSE (QVISR) 
ULTRASOUND IN SILICO .......................................................................................................................... 2023 

Joseph B. Richardson, Caterina M. Gallippi 

DESIGN AND FABRICATION OF 1D CMUT ARRAYS FOR DUAL-MODE ACOUSTIC 
ANGIOGRAPHY APPLICATIONS - PRELIMINARY RESULTS ............................................................. 2026 

Muhammetgeldi Annayev, Oluwafemi J. Adelegan, F. Yalcin Yamaner, Paul A. Dayton, Ömer 
Oralkan 

SHORT-WAVE INFRARED PHOTOACOUSTIC SPECTROSCOPY FOR LIPID AND WATER 
DETECTION .................................................................................................................................................. 2029 

Christopher M. Salinas, Eric Reichel, Russell S. Witte 

FOCUSING PROFILES OF PLANAR SI-SIO2 METAMATERIAL GHZ FREQUENCY 
ULTRASONIC LENS .................................................................................................................................... 2033 

Juneho Hwang, Benyamin Davaji, Justin Kuo, Amit Lal 

A TRANSDUCER FOR MICRO CRYOGENIC ACTUATOR USING NOVEL PRELOAD 
MECHANISM WITHOUT BOLT-CLAMPING ........................................................................................... 2037 

Takefumi Kanda, Kairi Yagi, Takumi Nishida, Daisuke Yamaguchi, Shuichi Wakimoto 

NEURONAVIGATION WITH SKULL SEGMENTATION AND ACOUSTIC MODELING FOR 
GUIDING TRANSCRANIAL ACOUSTOELECTRIC BRAIN IMAGING ................................................. 2040 

Margaret Allard, Chet Preston, Chiao Huang, Nan-Kuei Chen, Russell S. Witte 

A METHOD FOR EVALUATING ACOUSTIC BRAGG REFLECTOR BY ULTRASONIC 
MICROSCOPE .............................................................................................................................................. 2043 

Naoki Ishii, Keita Kondo, Takahiko Yanagitani 

DESIGN AND FABRICATION OF SINGLE-ELEMENT CMUTS FOR FORMING A 
TRANSCRANIAL ARRAY FOR FOCUSED BEAM APPLICATIONS ..................................................... 2047 

Tamzid Ibn Minhaj, Oluwafemi J. Adelegan, Ali Önder Biliroglu, Muhammetgeldi Annayev, 
Zachary A. Coutant, Feysel Yalcin Yamaner, Ömer Oralkan 

PLANE WAVE IMAGING OF CONCRETE USING PHASED ARRAY ULTRASONIC 
TECHNIQUE - A NUMERICAL STUDY .................................................................................................... 2050 

Suhaib Ul Reyaz, Surendra Beniwal 

GHZ BAW PIEZOELECTRIC TRANSFORMERS FOR PASSIVE VOLTAGE 
AMPLIFICATION USING THE EPITAXIAL ZNO THIN FILMS ............................................................. 2054 

Hiroki Kishi, Shiori Kobayashi, Takahiko Yanagitani 

DESIGN AND ANALYSIS OF HIGH KT
2 SHEAR HORIZONTAL WAVE RESONATORS ................... 2058 

Yushuai Liu, Kangfu Liu, Tao Wu 

LINBO3 HIGH ORDER LAMB WAVE RESONATORS WITH COMPOSITE PLATE 
STRUCTURE ................................................................................................................................................. 2062 

Yushuai Liu, Zhiyuan Gao, Yaoqing Lu, Tao. Wu 

SUBMINIATURE UNDERWATER PROPELLER WITH ELECTRICAL CONTROLLABILITY 
OF STEERING ............................................................................................................................................... 2066 

Lurui Zhao, Eun Sok Kim 

COMPARISON OF THE KT
2 EXTRACTION METHODS OF PIEZOELECTRIC FILMS IN 

FILM/SUBSTRATE STRUCTURE AND SELF-STANDING FILM STRUCTURE .................................. 2070 
Yuki Shimizu, Keita Kondo, Takahiko Yanagitani 



EXPLORATION OF UNDERGROUND BURIED OBJECTS BY NONCONTACT ACOUSTIC 
INSPECTION USING NORMALIZED SSE ANALYSIS ............................................................................ 2074 

Kazuko Sugimoto, Tsuneyoshi Sugimoto 

A BEAMFORMER-INDEPENDENT METHOD TO PREDICT PHOTOACOUSTIC VISUAL 
SERVOING SYSTEM FAILURE FROM A SINGLE IMAGE FRAME ..................................................... 2077 

Eduardo A. Gonzalez, Fabrizio Assis, Jonathan Chrispin, Muyinatu A. Lediju Bell 

FOCUSED LIMITED-DIFFRACTION BEAMS FOR ULTRASOUND THERAPY 
APPLICATIONS ............................................................................................................................................ 2081 

Jian-Yu Lu 

BOLTED JOINT TORQUE MONITORING USING ULTRASONIC LAMB WAVE MIXING ................ 2085 
Juan Carlos Pineda Allen, Ching Tai Ng 

BANDWIDTH ENHANCEMENT STRATEGIES FOR ACOUSTIC DATA TRANSMISSION 
BY PIEZOELECTRIC TRANSDUCTION ................................................................................................... 2090 

Romain Gerbe, Christopher Sugino, Massimo Ruzzene, Alper Erturk, Jeffrey Steinfeldt, 
Samuel Oxandale, Charles Reinke, Ihab El-Kady 

WIDEBAND ACOUSTIC DATA TRANSMISSION THROUGH STAIRCASE 
PIEZOELECTRIC TRANSDUCERS ............................................................................................................ 2094 

Romain Gerbe, Christopher Sugino, Massimo Ruzzene, Alper Erturk, Jeffrey Steinfeldt, 
Samuel Oxandale, Charles Reinke, Ihab El-Kady 

Author Index 
 




