
PROGRESS IN BIOMEDICAL OPTICS AND IMAGING 
Vol. 18 No. 53 

 
 
 
 

Volume 10139 
 
 

Proceedings of SPIE, 1605-7422, V. 10139 

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

 

Medical Imaging 2017 
Ultrasonic Imaging and Tomography 
 
Neb Duric 
Brecht Heyde 
Editors 
 
 
15–16 February 2017 
Orlando, Florida, United States 
 
 
Sponsored by 
SPIE  
 
Co-sponsored by  
Alpinion Medical Systems (United States) 
 
Cooperating Organizations 
AAPM—American Association of Physicists in Medicine (United States) 
APS—American Physiological Society (United States) 
IFCARS—International Foundation for Computer Assisted Radiology and Surgery (Germany) 
Medical Image Perception Society (United States) 
Radiological Society of North America (United States) 
Society for Imaging Informatics in Medicine (United States) 
World Molecular Imaging Society 
The DICOM Standards Committee 
 
Published by 
SPIE 
 

Medical Imaging 2017: Ultrasonic Imaging and Tomography, edited by Neb Duric, Brecht Heyde, Proc. of 
SPIE Vol. 10139, 1013901 · © 2017 SPIE · CCC code: 1605-7422/17/$18 · doi: 10.1117/12.2270370

Proc. of SPIE Vol. 10139  1013901-1



The papers in this volume were part of the technical conference cited on the cover and title 
page. Papers were selected and subject to review by the editors and conference program 
committee. Some conference presentations may not be available for publication. Additional 
papers and presentation recordings may be available online in the SPIE Digital Library at 
SPIEDigitalLibrary.org.  
 
The papers reflect the work and thoughts of the authors and are published herein as submitted. 
The publisher is not responsible for the validity of the information or for any outcomes resulting from 
reliance thereon. 
 
Please use the following format to cite material from these proceedings: 
  Author(s), "Title of Paper," in Medical Imaging 2017: Ultrasonic Imaging and Tomography, edited 
by Neb Duric, Brecht Heyde, Proceedings of SPIE Vol. 10139 (SPIE, Bellingham, WA, 2017) Seven-
digit Article CID Number. 
 
ISSN: 1605-7422 
ISSN: 2410-9045 (electronic) 
 
ISBN: 9781510607231 
ISBN: 9781510607248 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time)· Fax +1 360 647 1445 
SPIE.org 
 
Copyright © 2017, Society of Photo-Optical Instrumentation Engineers. 
 
Copying of material in this book for internal or personal use, or for the internal or personal use of 
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by 
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this 
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright 
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made 
electronically through CCC Online at copyright.com. Other copying for republication, resale, 
advertising or promotion, or any form of systematic or multiple reproduction of any material in this 
book is prohibited except with permission in writing from the publisher. The CCC fee code is 
1605-7422/17/$18.00. 
 
Printed in the United States of America. 
 
Publication of record for individual papers is online in the SPIE Digital Library. 

 

SPIEDigitalLibrary.org 
 

 
Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation 
identifier (CID) number is assigned to each article at the time of publication. Utilization of CIDs 
allows articles to be fully citable as soon as they are published online, and connects the same 
identifier to all online and print versions of the publication. SPIE uses a seven-digit CID article 
numbering system structured as follows: 

 The first five digits correspond to the SPIE volume number.        
 The last two digits indicate publication order within the volume using a Base 36 numbering 
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04, 
05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript. 

Proc. of SPIE Vol. 10139  1013901-2



  Contents  
 
 
 vii Authors 

 
 ix Conference Committee 

 
 xi 2017 Medical Imaging Award Recipients 
 
 
 SESSION 1 MOTION AND DEFORMATION IMAGING 
 
   

 10139 02 Block matching and B-spline methods in deformation estimation in synthetic left ventricular 
model with nontransmural infarction [10139-1] 

   
 10139 03 Ultrasound elastography: efficient estimation of tissue displacement using an affine 

transformation model [10139-2] 
   
 10139 04 Dictionary learning-based spatiotemporal regularization for 3D dense speckle tracking 

[10139-3] 
   
 10139 05 Imaging spatially varying biomechanical properties with neural networks [10139-4] 
   
 10139 06 Feasibility of pulse wave velocity estimation from low frame rate US sequences in vivo 

[10139-5] 
   
 
 SESSION 2 ULTRASOUND TOMOGRAPHY AND PHOTOACOUSTICS 
 
   

 10139 07 Ultrasound computed tomography by frequency-shift low-pass filtering and least mean 
square adaptive filtering [10139-6] 

   
 10139 08 Multi-frequency accelerating strategy for the contrast source inversion method of 

ultrasound waveform tomography using pulse data [10139-7] 
   
 10139 09 3D frequency-domain ultrasound waveform tomography breast imaging [10139-8] 
   
 10139 0A Breast imaging using waveform attenuation tomography [10139-9] 
   
 10139 0B Joint reconstruction of the sound speed and initial pressure distributions for ultrasound 

computed tomography and photoacoustic computed tomography [10139-10] 
   
 10139 0C Iterative image reconstruction in elastic inhomogenous media with application to 

transcranial photoacoustic tomography [10139-11] 
   
 
 
 
 

iii

Proc. of SPIE Vol. 10139  1013901-3



 SESSION 3 ULTRASOUND IMAGE ANALYSIS AND TISSUE CHARACTERIZATION 
 
   

 10139 0D Tissue mimicking simulations for temporal enhanced ultrasound-based tissue typing 
[10139-12] 

   
 10139 0E Improving the quantification of contrast enhanced ultrasound using a Bayesian approach 

[10139-13] 
   
 10139 0G Automated breast segmentation in ultrasound computer tomography SAFT images  

[10139-15] 
   
 
 SESSION 4 KEYNOTE AND BLOOD FLOW IMAGING 
 
   

 1013 0K Particle image velocimetry on simulated 3D ultrafast ultrasound from pediatric matrix TEE 
transducers [10139-19] 

   
 10139 0L Estimation of left ventricular blood flow parameters: clinical application of patient-specific 

CFD simulations from 4D echocardiography [10139-20] 
   
 
 SESSION 5 ULTRASOUND TOMOGRAPHY II 
 
   

 10139 0M Optimal experimental design to position transducers in ultrasound breast imaging  
[10139-21] 

   
 10139 0N Limited angle breast ultrasound tomography with a priori information and artifact removal 

[10139-22] 
   
 10139 0O Improved misfit function for attenuation and speed reconstruction in ultrasound computed 

tomography [10139-23] 
   
 10139 0P Image reconstruction for ultrasound computed tomography by use of the regularized dual 

averaging method [10139-24] 
   
 10139 0Q Time of flight interpolated synthetic aperture focusing technique [10139-25] 
   
 
 SESSION 6 JOINT SESSION WITH CONFERENCES MI104 AND MI108:  ULTRASOUND IMAGE GUIDANCE 
 
   

 10139 0R Backscattering analysis of high frequency ultrasonic imaging for ultrasound-guided breast 
biopsy [10139-26] 

   
 10139 0S Development of a high frequency single-element ultrasound needle transducer for 

anesthesia delivery [10139-27] 
   
 10139 0T 360-degree 3D transvaginal ultrasound system for high-dose-rate interstitial 

gynaecological brachytherapy needle guidance [10139-28] 
   
 
 

iv

Proc. of SPIE Vol. 10139  1013901-4



 SESSION 7 NEW APPLICATIONS OF ULTRASOUND IN MEDICINE AND BIOLOGY 
 
   

 10139 0U Wave intensity analysis in mice: an ultrasound-based study in the abdominal aorta and 
common carotid artery [10139-29] 

   
 10139 0V A step towards measuring the fetal head circumference with the use of obstetric 

ultrasound in a low resource setting [10139-30] 
   
 10139 0W Ultrasound tomography imaging with waveform sound speed: parenchymal changes in 

women undergoing tamoxifen therapy [10139-31] 
   
 10139 0X Adaptive kernel regression for freehand 3D ultrasound reconstruction [10139-32] 
   
 
 SESSION 8 NOVEL BEAMFORMING TECHNIQUES 
 
   

 10139 0Z Speed of sound estimation for dual-stage virtual source ultrasound beamforming using 
point scatterers [10139-34] 

   
 10139 10 Phase-factor based beamforming to improve the visualization of hyper-echoic targets 

[10139-35] 
   
 10139 11 Aperture domain model image reconstruction (ADMIRE) with plane wave synthesis  

[10139-36] 
   
 10139 12 Minimum variance beamformers for coherent plane-wave compounding [10139-37] 
   
 10139 13 Sequential CPWC: from ultrafast to ultralight [10139-38] 
   
 10139 14 High resolution three-dimensional robotic synthetic tracked aperture ultrasound imaging: 

feasibility study [10139-39] 
   
 
  POSTER SESSION: MOTION AND DEFORMATION IMAGING 
 
   

 10139 16 An improved implementation of block matching for motion estimation in ultrasound 
imaging [10139-41] 

   
 10139 17 Performance comparison of optical flow and block matching methods in shearing and 

rotating models [10139-42] 
   
 10139 18 Left ventricular phantoms with inclusions simulating transmural and non-transmural 

infarctions: FEM and EchoPAC study [10139-43] 
   
 10139 19 Novel measurement setup for evaluation of left ventricle motion and strain tracking 

methods [10139-44] 
  
 
 
  
 

v

Proc. of SPIE Vol. 10139  1013901-5



  POSTER SESSION: ULTRASOUND TOMOGRAPHY AND RECONSTRUCTION 
 
   

 10139 1B Limb muscle sound speed estimation by ultrasound computed tomography excluding 
receivers in bone shadow [10139-46] 

   
 
  POSTER SESSION: ULTRASOUND IMAGE ANALYSIS 
 
   

 10139 1C Non-stationary blind deconvolution of medical ultrasound scans [10139-47] 
   
 10139 1D Increased clutter level in echocardiography due to specular reflection [10139-48] 
   
 10139 1E Region growing segmentation of ultrasound images using gradients and local statistics 

[10139-49] 
   
 10139 1F Respiratory motion correction of liver contrast-enhanced ultrasound sequences by 

selecting reference image automatically [10139-50] 
   
 10139 1G Estimating cardiac fiber orientations in pig hearts using registered ultrasound and MR 

image volumes [10139-51] 
   
 10139 1H A comparison of automated versus manual segmentation of breast UST transmission 

images to measure breast volume and sound speed [10139-52] 
   
 
  POSTER SESSION: PHOTOACOUSTIC IMAGING 
 
   

 10139 1I Thermoacoustic image reconstruction based on layered tissue model [10139-53] 
   
 10139 1J Linking transducer transfer function with multi-pulse excitation photoacoustic response 

[10139-54] 
   
 10139 1K Broadband optoacoustic characterization of cMUT and PZT transducer directivity in receive 

mode [10139-55] 
   
 10139 1L Photoacoustic simulation study of chirp excitation response from different size absorbers 

[10139-56] 
   
 
  POSTER SESSION: CONTRAST IMAGING 
 
   

 10139 1M Novel fluorescence nanobubbles for contrast-enhanced ultrasound imaging in rabbit VX2 
hepatocellular carcinoma model [10139-57] 

   
 
  USCT DATA CHALLENGE 
 
   

 10139 1N USCT data challenge [10139-100] 
 

vi

Proc. of SPIE Vol. 10139  1013901-6



Authors 
 
 
Numbers in the index correspond to the last two digits of the seven-digit citation identifier (CID) article 
numbering system used in Proceedings of SPIE. The first five digits reflect the volume number. Base 36 
numbering is employed for the last two digits and indicates the order of articles within the volume. 
Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B...0Z, followed by 10-1Z, 20-2Z, etc. 
 
Aakhus, Svend, 1D 
Abolmaesumi, Purang, 0D, 10 
Akiyama, Takahiro, 0R 
Al-Najar, Mahasen, 0X 
Alshalalfah, Abdel-Latif, 0X 
Ameri, Golafsoun, 0S 
Anastasio, Mark A., 0B, 0C, 0P 
Azizi, Shekoofeh, 0D 
Azuma, Takashi, 08, 1B 
Bayat, Sharareh, 0D 
Bayıntır, Hazel, 1I 
Bera, D., 0K 
Boctor, Emad M., 0F, 14 
Boehm, Christian, 0M 
Boily, Mathieu, 03 
Boone, Michael, 0A 
Bosch, J. G., 0K 
Boutagy, Nabil, 04 
Brenner, Carsten, 1J 
Bruce, Matthew, 06 
Byram, Brett, 11 
Cardoso, Fernando Mitsuyama, 16 
Carson, Paul L., 0N 
Castellaro, Marco, 0E 
Chen, Juan, 1F 
Chen, Xiao-Hui, 1F 
Cherkashin, Maxim, 1J 
Chinni, B., 1L 
Colarieti-Tosti, Massimiliano, 0L 
Contreras-Ortiz, Sonia H., 1E 
Coran, Alessandro, 0E 
Cummins, Thomas, 0R 
Cygan, Szymon, 02, 18, 19 
Daoud, Mohammad I., 0X 
de Jong, N., 0K 
de Korte, Chris L., 0V 
Dei, Kazuyuki, 11 
Di Lascio, N., 0U 
 

Ding, Mingyue, 07, 1M 
Dogra, V., 1L 
Döpke, Benjamin, 1J 
Dormer, James D., 1G 
D'Souza, David, 0T 
Duncan, James S., 04 
Duric, Neb, 09, 0A, 0P, 0W, 1H 
Eberle, Melissa, 04 
Elmas, Demet, 1I 
Fabre, Léo, 05 
Faita, F., 0U 

Fang, Ting Yun, 14 
Fatemi, Ali, 1D 
Fei, Baowei, 1G 
Fenster, Aaron, 0T 
Fichtner, Andreas, 0M 
Finocchi, Rodolfo, 14 
Fiocco, Ugo, 0E 
Foster, F. Stuart, 0S 
Furuie, Sergio Shiguemi, 16 
Ganapathy, Sugantha, 0S 
Garcia-Uribe, Alejandro, 0C 
Gemmeke, Hartmut, 0G, 0Q, 1N 
Gerardo, Carlos D., 0D 
Gerhardt, Nils C., 1J 
Ghaboussi, Jamshid, 05 
Gierach, Gretchen, 0W 
Goldenberg, Larry, 0D 
Goodsitt, Mitchell M., 0N 
Grisan, Enrico, 0E 
Günyeli, Elif, 0L 
Hashemi, Hoda Sadat, 03 
He, Xiaoling, 1M 
Herraiz, J. L., 0O 
Hippke, Michelle, 06 
Hoerig, Cameron, 05 
Hoffman, Johan, 0L 
Hofmann, Martin R., 1J 
Hopp, Torsten, 0G, 0Q, 1N 
Iczkowski, Kenneth A., 0D 
 

İdemen, Mithat, 1I 
Imani, Farhad, 0D 
Insana, Michael F., 05 
Itani, Kazunori, 1B 
Jiang, Rong, 1G 
Jintamethasawat, Rungroj, 0N 
Jnawali, K., 1L 
Jovanović Balic, Ivana, 0M 
Kałużyński, Krzysztof, 02, 18, 19 
Karaman, Mustafa, 1I 
Korta Martiartu, Naiara, 0M 
Kowalski, M., 02, 18 
Kretzek, E., 0Q 
Kripfgans, Oliver D., 0N 
Kumor, M., 18 
Kusmic, C., 0U 
Lampe, Lutz, 0Z 
Larsson, David, 0L 
Larsson, Matilda, 0L 
Lee, Changyang, 0R 

vii

Proc. of SPIE Vol. 10139  1013901-7



Leśniak-Plewińska, Beata, 02, 18, 19 
Leung, Eric, 0T 
Li, Cuiping, 09, 0A, 0P 
Liang, Jingwei, 0S 
Lin, Hongxiang, 08, 1B 
Lippe, Boris, 13 
Littrup, Peter, 0W, 1H 
Liu, Zhi, 17 
Løvstakken, Lasse, 13 
Lu, Allen, 04 
Lucia, M. Scott, 0D 
Luo, Jianwen, 17 
Ma, Manyou, 0Z 
Martin, Sue E., 0R 
Martineau, Paul A., 03 
Matthews, Thomas P., 0B, 0C, 0P 
Meng, Yuguang, 1G 
Mercado-Aguirre, Isabela M., 1E 
Meynier, Cyril, 1K 
 

Michailovich, Oleg V., 1C 
Mitsuhashi, Kenji, 0C 
Mousavi, Parvin, 0D 
Nguyen, Nghia Q., 12 
Nir, Guy, 0D 
O'Donnell, Matthew, 04, 06 
Parajuli, Nripesh, 04 
Patiño-Vanegas, Alberto, 1E 
Peng, Yang, 07 
Pérez-Liva, M., 0O 
Peters, Terry M., 0S 
Petros, Hezkiel, 0V 
Poudel, Joemini, 0C 
Prager, Richard W., 12 
Putro, Widodo D., 1J 
Qu, Xiaolei, 08, 1B 
Raffeiner, Bernd, 0E 
Rao, N., 1L 
Razansky, Daniel, 1K 
Rebling, Johannes, 1K 
Reyes, Wendy, 05 
Rivaz, Hassan, 03 
Rizzo, Gaia, 0E 
Rodgers, Jessica R., 0T 
Rodriguez-Molares, Alfonso, 13, 1D 
Rohling, Robert, 0Z, 10 
Roy, Olivier, 09 
Ruiter, Nicole V., 0G, 0Q, 1N 
Sak, Mark, 0W, 1H 
Sakuma, Ichiro, 1B 
Salcudean, Septimiu E., 0D 
Sandhu, Gursharan Yash, 09, 0A 
Santini, Stefano, 0V 
Schwartz, Alan, 06 
Sherman, Mark, 0W 
Shung, K. Kirk, 0R 
Sinusas, Albert J., 04 
Son, Jungik, 0S 
Song, Junjie, 07 
Spühler, Jeannette H., 0L 
Stea, F., 0U 
 

Stendahl, John C., 04 
Stramare, Roberto, 0E 
Surry, Kathleen, 0T 
Tahmasebi, Amir, 0D 
Takagi, Shu, 08, 1B 
Takeuchi, Hideki, 1B 
Tamano, Satoshi, 1B 
Tan, W. Y., 0G 
Tierney, Jaime, 11 
Tonietto, Matteo, 0E 
Torp, Hans, 13, 1D 
Udías, J. M., 0O 
Uzun, Banu, 1I 
van den Heuvel, Thomas L. A., 0V 
van der Steen, A. F. W., 0K 
van Dongen, Koen W. A., 1N 
van Ginneken, Bram, 0V 
Vinard, Nicolas, 0M 
Voorneveld, J. D., 0K 
Wagner, Mary B., 1G 
Wang, Kun, 0P 
Wang, Lihong V., 0C 
Wang, Shanshan, 07 
Wang, Wei, 1M 
Warshavski, Omri, 1K 
Weinkauf, Tino, 0L 
Werys, K., 02 
West, Erik, 09 
Westerberg, Katelyn, 1H 
Wilson, Storey, 0D 
Winter, Reidar, 0L 
Yan, Pingkun, 0D 
You, W., 0G 
Yu, Houqiang, 1M 
Yuan, Jie, 0N 
Yuchi, Ming, 07 
Zapf, Michael, 0G, 0Q, 1N 
Zhang, Haichong K., 14 
Zhang, Ji, 1F 
Zhang, Xiaodong, 1G 
Zhang, Yan-Rong, 1F 
Zhong, Xiao-Li, 1F 
 

Zhou, Liang, 07 
Zhou, Qibing, 1M 
Zhu, Yunhao, 0N 
Zhuang, Bo, 10 
Żmigrodzki, Jakub, 02, 18, 19 
Zontak, Maria, 04, 06 

 

viii

Proc. of SPIE Vol. 10139  1013901-8



Conference Committee 
 
 
Symposium Chairs 

Berkman Sahiner, U.S. Food and Drug Administration (United States) 
Leonard Berliner, Weill Cornell Medical College (United States) and  
   New York Methodist Hospital (United States) 

 

Conference Chairs 

Neb Duric, Delphinus Medical Technologies (United States) and Barbara  
   Ann Karmanos Cancer Institute (United States) 
Brecht Heyde, Katholieke Universiteit Leuven (Belgium) 

 

Conference Program Committee 

Mark A. Anastasio, Washington University in St. Louis (United States) 
Jeffrey C. Bamber, The Royal Marsden NHS Foundation Trust  
   (United Kingdom) 
Johan G. Bosch, Erasmus University Rotterdam (Netherlands) 
Brett C. Byram, Vanderbilt University (United States) 
Jan D'hooge, Katholieke Universiteit Leuven (Belgium) 
Marvin M. Doyley, University of Rochester (United States) 
Stanislav Y. Emelianov, The University of Texas at Austin (United States) 
Mostafa Fatemi, Mayo Clinic College of Medicine (United States) 
Aaron Fenster, Robarts Research Institute (Canada) 
Jérémie Fromageau, The Institute of Cancer Research (United Kingdom) 
James F. Greenleaf, Mayo Clinic (United States) 
Emma J. Harris, The Institute of Cancer Research (United Kingdom) 
Michael Jaeger, Universität Bern (Switzerland) 
Jørgen Arendt Jensen, Danmarks Tekniske Universitet (Denmark) 
David H. Kim, Pohang University of Science and Technology  
   (Korea, Republic of) 
Roman G. Maev, University of Windsor (Canada) 
Stephen A. McAleavey, University of Rochester (United States) 
Mohammad Mehrmohammadi, Wayne State University (United States) 
Serge Mensah, Aix-Marseille Université (France) 
Svetoslav I. Nikolov, BK Medical (Denmark) 
Olivier Roy, Karmanos Cancer Institute (United States) 
Nicole V. Ruiter, Karlsruher Institut für Technologie (Germany) 
Kai E. Thomenius, Massachusetts Institute of Technology (United States) 
William F. Walker, University of Virginia (United States) 

 
 
 

ix

Proc. of SPIE Vol. 10139  1013901-9



Session Chairs 

1     Motion and Deformation Imaging 
       Brecht Heyde, Katholieke Universiteit Leuven (Belgium) 

 
2     Ultrasound Tomography and Photoacoustics 
       Nicole V. Ruiter, Karlsruher Institut für Technologie (Germany) 

 
3     Ultrasound Image Analysis and Tissue Characterization 
       François Varray, Université de Lyon (France) 

 
4     Keynote and Blood Flow Imaging 

Lasse Løvstakken, Norwegian University of Science and Technology  
   (Norway) 

 
5     Ultrasound Tomography II 
       Roman G. Maev, University of Windsor (Canada) 

 
6     Joint Session with Conferences MI104 and MI108:  Ultrasound Image  
       Guidance 
       Purang Abolmaesumi, The University of British Columbia (Canada) 
       Jeffrey C. Bamber, The Royal Marsden NHS Foundation Trust  
          (United Kingdom) 

 
7     New Applications of Ultrasound in Medicine and Biology 
       Mark A. Anastasio, Washington University in St. Louis (United States) 

 
8     Novel Beamforming Techniques 

                   Olivier Roy, Delphinus Medical Technologies, Inc. (United States) 
 
 

 

x

Proc. of SPIE Vol. 10139  1013901-10



;

2017 Medical Imaging Award Recipients 
 
Robert F. Wagner Best Student Paper Award                                                    
Robert F. Wagner was an active scientist in the SPIE Medical 
Imaging meeting, starting with the first meeting in 1972 and 
continuing throughout his career. He ensured that the BRH, 
and subsequently the CDRH, was a sponsor for the early and 
subsequent Medical Imaging meetings, helping to launch and 
ensure the historical success of the meeting. The Robert F. 
Wagner All-Conference Best Student Paper Award 
(established 2014) is acknowledgment of his many important 
contributions to the Medical Imaging meeting and his many 
important advances to the field of medical imaging. 
 
This award is cosponsored by:  

  The Medical Image Perception Society    
 
2017 Recipients:  
 
First Place: Direct measurement of Lubberts effect in CsI:Tl scintillators using single x-ray 
photon imaging (10132-8) 
A. Howansky, A. R. Lubinsky, Stony Brook Univ. (United States); S. K. Ghose, 
Brookhaven National Lab. (United States); K. Suzuki, Hamamatsu Photonics K.K. 
(Japan); W. Zhao, Stony Brook Univ. (United States) 
 
Second Place: Evaluation of a high-resolution patient-specific model of the electrically 
stimulated cochlea (10135-21) 
A. Cakir, Vanderbilt Univ. (United States); R. T. Dwyer, Vanderbilt Univ. Medical Ctr. 
(United States); J. H. Noble, Vanderbilt Univ. (United States) 

 

xi

Proc. of SPIE Vol. 10139  1013901-11



Proc. of SPIE Vol. 10139  1013901-12


