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PUNAM KUMAR SAHA, PHD

Home Address: 2103 Timber Lane
Coralville, 1A 52241

Office Address: Department of Electrical and Computer Engineering
Department of Radiology
University of lowa
3314 Seamans Center
lowa City, 1A 52242

Citizenship: U.S. citizen
Education:

1987 B.E. Jadavpur University, India (Computer Science and Engineering)
1989 M.E. Jadavpur University, India (Computer Science and Engineering)
1997 Ph.D. Indian Statistical Institute, India (Computer Science)

Postgraduate Training and Fellowship Appointments:

1997-1999 Postdoctoral Fellow, Medical Image Processing Group and Laboratory for Structural Nuclear
Magnetic Resonance Imaging, Department of Radiology, University of Pennsylvania,
Philadelphia, PA 19104

1999-2001 Research Associate, Medical Image Processing Group and Laboratory for Structural Nuclear
Magnetic Resonance Imaging, Department of Radiology, University of Pennsylvania,
Philadelphia, PA 19104

Faculty Appointments:

1993-1997 Lecturer, Electronics and Communication Sciences Unit, Indian Statistical Institute, Calcutta,
India

2001-2006 Research Assistant Professor, Medical Image Processing Group and Laboratory for Structural
Nuclear Magnetic Resonance Imaging, Department of Radiology, University of Pennsylvania,
Philadelphia, PA 19104
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2006-2011 Associate Professor, Department of Electrical and Computer Engineering, Department of

Radiology, University of lowa, lowa City, |A 52242

2011-2013 Tenured Associate Professor, Department of Electrical and Computer Engineering, Department

of Radiology, University of lowa, lowa City, |A 52242

2013-present  Tenured Full Professor, Department of Electrical and Computer Engineering, Department of

Radiology, University of lowa, lowa City, |A 52242

Awards, Honors and Membership in Honorary Societies:

1996
2001

2002

Young Scientist award, 83rd Indian Science Congress Association, India

Honorable Mention, Scientific Exhibit, “Software Package for Separate Visualization of Arteries and
Veins in CE-MRA Images,” T Lei, JK Udupa, D Odhner and PK Saha, SPIE Medical Imaging (Image
Display), San Diego, California.

Honorable Mention, Scientific Exhibit, “Vectorial Scale-Based Fuzzy Connectedness for Segmenting
Anatomical Structures in Visible Human Color Data Sets,” Y Zhuge, JK Udupa and PK Saha, SPIE
International Symposium on Medical Imaging (Image Processing), San Diego, California.

Memberships in Professional and Scientific Societies:

Senior Member, Institute of Electrical and Electronic Engineering (IEEE)

Member, American Society for Bone and Mineral Research (ASBMR)

Member, The international society for optics and photonics (SPIE)

Member, The Medical Image Computing and Computer Assisted Intervention Society (MICCAI)
Member, International Association of Pattern Recognition (IAPR)

Member, Governing Body of Indian Unit for Pattern Recognition and Acrtificial Intelligence

Editorships of Journals

2013-2015

Managing Editor, Special Issue on Skeletonization and its Applications (SkelApp), Pattern
Recognition Letters, Elsevier Science Journal

2015-Present Associate Editor, Pattern Recognition Letters, Elsevier Science Journal

2010-Present  Associate Editor, IEEE Transactions on Biomedical Engineering

2006-2010
2002-2005

Associate Editor, Computerized Medical Imaging and Graphics, Elsevier Science Journal
Associate Editor, Pattern Recognition, Elsevier Science Journal

Membership/Positions held in Scientific Committees and Meetings

2016

Chair — Special Sessions, International Symposium on Biomedical Imaging: From Nano to
Macro, Prague, Czech Republic, April 13-16, 2016

2004-Present Member of Program Committee, Image Processing, SPIE International Symposium on

Medical Imaging, San Diego, CA
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2014

2014

2014

2014

2014

2013

2013

2012

2012

2012

2011

2011

2011

2011

2011

2011

2010

2009

Member of International Program Committee, 4" International Conference on Emerging
Applications of Information Technology (EAIT), Indian Statistical Institute, Kolkata, India,
December 19-21, 2014

Track Chair: Biomedical Image Analysis, 22" International Conference on Pattern
Recognition (ICPR), Stockholm, Sweden, August 24-28, 2014

Tutorial: Digital Topology, Geometry, and Applications, Speakers: G Borgefors, R Strand,
PK Saha, G Sanniti di Baja, 22™ International Conference on Pattern Recognition (ICPR),
Stockholm, Sweden, August 24-28, 2014

Member of Program Committee, IEEE International Symposium on Biomedical Imaging,
China, 2014

Session Chair, Shape session (2/17/2014: 10:10 am to 12:10 am), Image Processing Conference,
SPIE International Symposium on Medical Imaging, San Diego, CA, February, 2014

Member of International Program Committee, 5th International Conference on Pattern
Recognition and Machine Intelligence (PReMI), Indian Statistical Institute, Kolkata, India,
December 10-14, 2013

Session Chair, Segmentation session (2/10/2013: 8:00 am to 9:40 am), Image Processing
Conference, SPIE International Symposium on Medical Imaging, San Diego, CA, February, 2013

Research Grant Reviewer, Physical Sciences Free Competition, The Netherlands Organization
for Scientific Research2012

Member of Program Committee, 14" IAPR International Workshops on Structural and
Syntactic Pattern Recognition (SSPR 2010), Miyajima-ltsukushima, Hiroshima, 7th-9th
November, 2012

Member of Program Committee, 2011 IEEE International Conference on Computational
Intelligence and Software Engineering (CISE 2012), December 14-16, 2011 Wuhan, China

Member of Program Committee, 4th International Conference on Contemporary Computing,
8 to 10 August 2011, Noida, India

Member of Program Committee, 7th International Symposium on Multispectral Image
Processing and Pattern Recognition, Guilin, China, 4 November - 6 November, 2011

Member of Program Committee, 2011 IEEE International Conference on Intelligent
Computation and Bio-Medical Instrumentation (ICBMI 2011), December 14-17, 2011 Wuhan,
China

Member of Program Committee, 23rd SIBGRAPI — Conference on Graphics, Patterns and
Images, Brazil

Member of Program Committee, The 3rd International Workshop on Machine Learning for
Vision-based Motion Analysis (MLVMA-2011), Colorado Springs, CO, USA, June-25-2011, in
conjunction with IEEE CVPR 2011

Session Chair, Skeletal and Orthopedic Applications, 14" February, SPIE International
Symposium on Medical Imaging, Orlando, FL

Member of Program Committee, Joint IAPR International Workshops on Structural and
Syntactic Pattern Recognition (SSPR 2010), Cesme, Izmir, Turkey, August 18-20, 2010

Session Chair, Image Processing Poster Session, SPIE International Symposium on Medical
Imaging, San Diego, CA
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2009

2007
2007

2006

2006

2006

2005

2003

2003

1997-2001

1996-Present

Program Committee Member, 6th International Symposium on Multispectral Image
Processing and Pattern Recognition, Yichang, China, 30 October-1 November, 2009

Review Committee Member, Information Processing in Medical Imaging, Netherlands, 2007

Program Committee Member, 20th Brazilian Symposium on Computer Graphics and Image
Processing, October 7-20, 2007, Brazil

Area chair, 19th IEEE International Symposium on Computer-Based Medical Systems, Salt
Lake City, Utah, June 22-23, 2006.

Member of the Program Committee, International Conference on Advances in Pattern
Recognition, January 2-4, 2007, Calcutta, India

Session Chair, Segmentation Ill, SPIE International Symposium on Medical Imaging, 14th
February, 2006, San Diego, CA

Session Chair, Shape and Scale, SPIE International Symposium on Medical Imaging, 17th
February, 2005, San Diego, CA

Member of Program Committee, 5th International Conference on Advances in Pattern
Recognition, December 10-13, 2003, Calcutta, India

Member of Program Committee, 11th International Conference on Discrete Geometry for
Computer Imagery, 19-21 November, 2003, Naples, Italy

Coordinator, Weekly seminars at Medical Image Processing Group, Department of Radiology,
University of Pennsylvania

Regular reviewer, (1) IEEE Transactions on Medical Imaging, (2) Computer Vision and Image
Understanding, (3) Graphical Models and Image Processing, (4) Pattern Recognition, and (5)
Pattern Recognition Letters, (6) Magnetic Resonance in Medicine, (7) IEEE Transactions on
Image Processing, (8) Academic Radiology

Departmental Administrative/Academic Services:

1) 2010-2011: Member, Graduate committee, ECE Department

2) 2009-2010: Member, Undergraduate committee, ECE Department

2009: Reviewer, CoE Research Openhouse posters, University of lowa
4) 2008-2009: Faculty Secretary, ECE Department

3)

PhD and MS Thesis Review Committee

)
)
®3)
(4)
Q)
(6)
(")
(8)
(9)
(10)

Subhadip Basu, PhD, Jadavput University, Kolkata, India, 2006

Jiamin Liu, PhD, University of Pennsylvania, Philadelphia, PA, 19104, 2006

X. Sherry Liu, PhD, University of Columbia, New York City, NY 10027, 2007
X. Henry Zhang, PhD, University of Columbia, New York City, NY 10027, 2009
Xu Ziyue, MS, University of lowa, lowa City, 1A 52242, 2009 (Chair)

Yinxia Liu, MS, University of lowa, lowa City, 1A 52242, 2009 (Chair)

Jared J Snell, MS, University of lowa, lowa City, IA 52242, 2010

David Welch, MS, University of lowa, lowa City, 1A 52242, 2010

Yin Yin, PhD, University of lowa, lowa City, IA 52242, 2010

Magnus Gedda, PhD, Uppsala University, Uppsala, Sweden, 2010
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(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)
(22)
(23)
(24)
(25)
(26)
(27)

Zhiyun Gao, PhD, University of lowa, lowa City, IA 52242, 2010 (Chair)
Swetha S. R. Thakur, PhD, Jadavpur University, Kolkata, India, 2010
Austin J Ramme, PhD, University of lowa, lowa City, 1A 52242, 2011
Kaustubh Patwardhan, MS, University of lowa, lowa City, 1A 52242, 2011
Dakshina Ranjan Kisku, PhD, Jadavpur University, Kolkata, India, 2011
Qi Song, PhD, University of lowa, lowa City, 1A 52242, 2011

Gaurav V Sharda, MS, University of lowa, lowa City, 1A 52242, 2011 (Chair)
Xu Ziyue, PhD, University of lowa, lowa City, IA 52242, 2012 (Chair)

B. Rajesh Kanna, PhD, SASTRA University, Thanjavur, India, 2012
Samantha K N Dilger, MS, University of lowa, lowa City, IA 52242, 2013
Cheng Li, MS, University of lowa, lowa City, IA 52242, 2013 (Chair)
Yinxiao Liu, PhD, University of lowa, lowa City, IA 52242, 2013 (Chair)
Kyle Taylor, PhD, University of lowa, lowa City, |1A 52242, (in process)
Ayatullah Faruk Mollah, PhD, Jadavpur University, Kolkata, India, 2013
Satadal Saha, PhD, Jadavpur University, Kolkata, India, 2014

Mrinal Kanti Bhowmik, PhD, Jadavpur University, Kolkata, India, 2014
Kyle Taylor, PhD, University of lowa, lowa City, IA 52242, 2014

Teaching History:

Classroom teaching

Year 2015
057:017 Fall’14 Computers in Engineering
Year 2014

057:017 Spring’14 Computers in Engineering
057:017 Fall’14 Computers in Engineering

Year 2013

057:017 Spring’13 Computers in Engineering
Summer’13: Physics Review Course for Radiology Residents (three lectures)

Year 2012
055:098 Summer’12 Individual Investigations Electrical Engineering
Year 2011

055:145 Fall’11 Pattern Recognition
055:248 Spring’11 Advanced Digital Image Processing
055:198 Fall’11 Individual Investigations Electrical Engineering

Year 2010
057:017 Spring’10 Computers in Engineering
Year 2009
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055:145 Fall’09 Pattern Recognition

Summer’09 Three lectures for Radiology Residents on CT Physics
055:046 Spring’09 Digital Signal Processing

055:191 Spring’09 Graduate Seminar Elect & Computer Eng

Year 2008

Summer’08 Three lectures for Radiology Residents on CT Physics
055:046 Spring’08 Digital Signal Processing

Year 2007

Summer’07 Three lectures for Radiology Residents on CT Physics
055:248 Spring’07 Advanced Digital Image Processing

M.S. thesis supervised

(1)

(2)

@)

(4)

®)

Ziyue Xu, “Recent improvements in tensor scale computation and new applications to medical image
registration and interpolation” M.S. Thesis. May, 20009.

Yinxiao Liu, “A new method of threshold and gradient optimization using class uncertainty theory and its
guantitative analysis”, M.S. Thesis. May, 2009.

Gaurav Vinodkumar Sharda, “Cerebral aneurysm morphometrics from 2D biplane angiograms”, M.S. Thesis,
Nov, 2011.

Cheng Li, “A new algorithm for cortical bone segmentation with its validation and applications to in vivo
imaging”, M.S. Thesis. May, 2012.

Cheng Chen, “Finite element modeling of trabecular bone from multi-row detector CT imaging”, M.S. Thesis.
Dec, 2014.

Ph.D. thesis supervised

1)

2)

3)

4)

Yinxiao Liu, “New algorithms for in vivo characterization of human trabecular bone: development, validation,
and applications” Ph.D. thesis defense on June 15th 2013.

Ziyue Xu, “An analytic approach to tensor scale with efficient computational solution and applications to
medical imaging” Ph.D. thesis successfully defended on May 17" 2012.

Zhiyun Gao, “Novel multi-scale topo-morphologic approaches to pulmonary medical image processing”, Ph.D.
thesis successfully defended on November 10t 2010.

Yan Xu, “Research on computer-aided clinical applications of coronary artery based on X-ray and CTA images,
International visiting PhD scholar during 2007-2008, completed her PhD degree from the Tsinghua University,
China in 2009, my role: associate supervisor.

Ongoing students/scholars

MS and PhD students:

)

(2)

Mr. Dakai Jin (PhD)
Joined in Fall’11

Mr. Cheng Chen (MS+PhD)
Joined in Fall’11
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@)

(4)

Mr. Xiaoliu Zhang (MS+PhD)
Joined in Fall’15

Mr. Syed Ahmed Nadeem (MS+PhD)
Joined in Fall’15

Post-doctoral fellows:

)

(2)

Dr. Zhiyun Gao, PhD
Joined in November 2010

Dr. Ryan E Amelon, PhD
Joined in August 2012

Past Students and scholars

Postdoctoral fellows supervised

)
)

©)

(4)

()

(6)
(7)

(8)

(9)

(9)

Dr. Binquan Wang (2000-2001) Current affiliation: unknown

Dr. Bipul Das (2002-2005) Current affiliation: Leading Research Scientist, GE Global Research Center in
Imaging Technology Group, Bangalore, India

Dr. Andre Souza (2005-2006) Current affiliation: Postdoctoral fellow, Department of Radiology, Unversity of
Pennsylvania

Dr. Chamith Rajapakse (2006-2006) Current affiliation: Postdoctoral fellow, Department of Radiology,
University of Pennsylvania

Dr. Jamuna Kanta Sing (2005: visiting for 5 weeks; 2005-2006: visiting for one year) Current affiliation:
Associate Professor, Department of Computer Sc. & Engg., Jadavpur University, Kolkata, India

Dr. Hong Duan, PhD (2008-2009) Current affiliation: Assistant Professor, Xiamen University, China

Dr. Subhadip Basu (2010-2011: visiting for one year) Current affiliation: Assistant Professor, Department of
Computer Sc. & Engg., Jadavpur University, Kolkata, India

Dr. Guoyuan Liang (Post-doctoral fellow: 2007-2010, Assistant research engineer: 2011) Current affiliation:
Associate Professor, Center for Intelligent and Biomimetic Systems, Shenzhen Institute of Advanced
Technology, Chinese Academy of Sciences, 1068 Xueyuan Blvd, University Town of Shenzhen, Xili Nanshan,
Shenzhen, 518055, China

Dr. Zhiyun Gao (Post-doctoral fellow: 2010-2013) Current affiliation: Software engineer, Niksun Inc, Princeton,
New Jersey

Dr. Ryan E Amelon (Post-doctoral fellow: 2012-2013) Current affiliation:

Summer trainee:

)

Dr. Jake Elkins, MD (Summer MSTP lab rotation for two months during 09/01/07 to 11/01/07)

International students/post-doctoral fellows:

)
(2)
©)

Dr. Jamuna Kanta Sing (2005: visiting for 5 weeks; 2005-2006: visiting for one year; 2007: visiting for 2 months)
Dr. Yan Xu (2007-2008: visiting graduate student for one year)
Dr. Hong Duan (2008-2009: postdoctoral fellow for one year)



Punam Kumar Saha, PhD Page 8
Professor, U lowa, lowa City

(@) Dr. Subhadip Basu (2010-2011: postdoctoral fellow for one year)
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Patents and copyrights:

(6)

()

(4)

©)

(2)

)

PK Saha and M Sonka, “Apparatus and method for computing regional statistical distribution over a mean
anatomic space”, US patent # 8,189,885, issued on 5-29-2012.

FW Wehrli, PK Saha, BR Gomberg, Method for measuring structural thickness from low-resolution digital
images, US patent # 7,769,214, issued on 08-03-2010.

PK Saha and JK Udupa, “Scale-based image filtering of magnetic resonance data”, US patent # 6,885,762,
issued on 4-26-2005.

FW Webhrli, PK Saha, BR Gomberg, “Digital topological analysis of trabecular bone MR images and prediction
of osteoporosis fractures”, US patent # 6,975,894, issued on 12-13-2005 (licensed by Enhanced Vision Systems,
Ontario, Canada and Micro MRI Inc, Philadelphia, PA).

PK Saha, “Virtual bone processing software: versions | & 11", copyrighted by the Center for Technology
Transfer, University of Pennsylvania (licensed by Micro MRI Inc, Philadelphia, PA).

JK Udupa, T Lei, PK Saha, D Odhner, and LG Nyul, “Artery-vein separation via MRA”, copyrighted by the
Center for Technology Transfer, University of Pennsylvania.

Lectures by Invitation:

(42)

(41)

(40)

(39)

(38)

(37)

(36)

(35)

(34)

PK Saha, “Digital Topology and Geometry in Medical Imaging”, University Grants Commission (India Govt.)
Course Lecture, Jadavpur University, Kolkata, India, 2" January, 2014.

PK Saha, “Fuzzy Digital Topology and Geometry and Their Applications to Medical Imaging”, Indian
Statistical Institute, Kolkata, India, 14" December, 2013.

PK Saha, “Digital Topology, Geometry and Their applications”, Jadavpur University, Kolkata, India, 9"
December, 2013.

PK Saha, “Fuzzy Digital Topology and Geometry and their Applications to Medical Imaging”, at Centre for
Interdisciplinary Mathematics, Uppsala University, Uppsala, 1% October, 2013.

PK Saha, “Fuzzy Digital Topology and Geometry in Medical Imaging — Skeletonization and Other
Approaches”, Centre for Image Analysis, Uppsala University, Uppsala, 9" September, 2013.

PK Saha, “Multi-Scale Topo-Morphologic Approaches to Biomedical Imaging”, Interdisciplinary Centre for
Mathematical and Computational Modelling, University of Warsaw, Poland, 12" August, 2013.

PK Saha, “Local morphometric scale — a new perspective and its applications to medical imaging”, Beihang
University, Beijing, China, 2" July, 2012.

PK Saha, “Advanced technologies for quantitative bone quality assessment and their applications”, The 121%
Academic Seminar on Integration Science and Technology, Shenzhen Institute of Advanced Technology,
Chinese Academy of Sciences, Shenzhen, China, 28" June, 2012.

PK Saha, “Advanced technologies for quantitative bone quality assessment and their applications”, Beihang
University, Beijing, China, 22" June, 2012.
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(33)

(32)

(31)

(30)

(29)

(28)

(27)

(26)

(25)

(24)

(23)

(22)

(21)

(20)

(19)

PK Saha, “Multi-scale topo-morphologic approaches to medical imaging”, Indian Statistical Institute, Kolkata,
India, 6" January, 2012.

PK Saha, “Multi-scale topo-morphometric approaches to biomedical imaging”, lowa Institute of Biomedical
Imaging, The University of lowa, lowa City, 1A, 3™ November, 2011.

PK Saha, “Multi-scale topomorphologic opening: a novel approach to separate conjoined structures,” Medical
Image Processing Group, Department of Radiology, University of Pennsylvania, Philadelphia, PA 19104, May
27, 2011.

PK Saha, “Multi-scale topo-morphologic approaches and their applications to medical imaging”, Centre for
Image Analysis, Uppsala University, Uppsala, Sweden, 21% May, 2010.

PK Saha, “Topo-morphologic separation of fused iso-intensity objects via multi-scale opening: separating
arteries and veins in 3-d pulmonary CT”, Graduate Seminar, Department of Electrical & Computer Engineering,
Department of Electrical and Computer Engineering, The University of lowa, lowa City, IA, 11 March, 2010.

PK Saha, “Volumetrc topological analysis: a new approach to assess quantitative trabecular bone quality at in
vivo resolution”, Laboratory for Structural NMR Imaging, University of Pennsylvania, 10" August, 2009.

PK Saha, “The theory of object class uncertainty and its applications to image segmentation”, Graduate
Seminar, Department of Electrical & Computer Engineering, Department of Electrical and Computer
Engineering, The University of lowa, lowa City, 1A, 11" November, 2006.

PK Saha, “Advanced methods for assessment of trabecular bone quality,” Medical Image Processing Group,
Department of Radiology, University of Pennsylvania, Philadelphia, PA 19104, May 8, 2006.

PK Saha, “New methods for image-based assessment of trabecular bone quality”, Department of Electrical &
Computer Engineering, Texas Tech University, Lubbock, TX, 6" February, 2006.

PK Saha, “Theory of object class uncertainty and its application to image segmentation” Department of
Mathematics and Computer Science, Saint Joseph’s University, 11" October, 2005.

PK Saha, “Tensor scale: a local morphometric parameter with applications to image processing”, IEEE Gold
Affinity Group, Jadavpur University, Calcutta, India, September 12, 2005.

PK Saha, “Theory of object class uncertainty and its application to image segmentation,” Medical Image
Processing Group, Department of Radiology, University of Pennsylvania, Philadelphia, PA 19104, April 18,
2005.

PK Saha, “Predicting mechanical competence of trabecular bone using 3d tensor-scale based parameters”,
MMRRCC, University of Pennsylvania, B1 Stellar Chance Labs, 422 Curie Blvd, Philadelphia, PA 19104, 15th
April, 2005.

PK Saha, “Medical image segmentation using object class uncertainty theory”, ECSU, Indian Statistical
Institute, Calcutta, India, September 4th, 2004.

PK Saha, “Theory of object class uncertainty and its application to image segmentation”, GOLD Affinity Group
of IEEE, Jadavpur University, Calcutta, India, August 10, 2004.
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(18)

17

(16)

(15)

(14)

(13)

(12)

(11)

(10)

(9)

(8)

(7)

(6)

(5)

PK Saha, “Class uncertainty induced snake for carotid plague segmentation”, Laboratory for Structural NMR
Imaging, Department of Radiology, University of Pennsylvania, Philadelphia, PA, July, 2004.

PK Saha, “New approaches for image-based assessment of bone architecture”, Merck & Co., Inc., 770
Sumneytown Pike, West Point, PA 19486, 16th June, 2004.

PK Saha, “Tensor scale-based diffusive filtering of medical images,” Medical Image Processing Group,
Department of Radiology, University of Pennsylvania, Philadelphia, PA 19104, April 5, 2004.

PK Saha, “Theory of object class uncertainty and its application to image segmentation”, Section of Biomedical
Image Analysis, University of Pennsylvania, University Science Center, 3600 Market Street, Philadelphia, 7th
April, 2004.

PK Saha, “Recent developments on tensor scale-based medical image analyses”, Laboratory for Structural
NMR Imaging, Department of Radiology, University of Pennsylvania, Philadelphia, PA, March, 2004.

PK Saha, “New approaches to quantify the morphology of trabecular networks”, Department of Biomedical
Engineering, Columbia University, New York, NY, September 5th, 2003.

PK Saha, “Recent developments on tensor scale-based medical image analyses”, Laboratory for Structural
NMR Imaging, Department of Radiology, University of Pennsylvania, Philadelphia, PA, March, 2003.

PK Saha, “Tensor scale: theory, algorithms, and applications of a novel local morphometric parameter,”
Medical Image Processing Group, Department of Radiology, University of Pennsylvania, Philadelphia, PA
19104, March 3, 2003.

PK Saha, “Three-dimensional digital topology and its application to evaluate structural disordering of human
trabecular bone via in vivo MR images and its implications to osteoporosis,” Medical Image Processing Group,
Department of Radiology, University of Pennsylvania, Philadelphia, PA 19104, October 7, 2002.

PK Saha, “Digital topological analysis of trabecular bone micro-MR images”Workshop on Digital Topology,
City College of CUNY and the Graduate Center of CUNY, New York, NY, USA, organizers: GT Herman,
Graduate Center, CUNY, R Kopperman, City College, CUNY, March 22-23, 2002.

PK Saha, “Strong normality of digital grids in N dimensions,” Medical Image Processing Group, Department
of Radiology, University of Pennsylvania, Philadelphia, PA 19104, September 17, 2001.

PK Saha, “Bone free renditions of cerebral aneurysms via 3d computed tomographic angiography,” Medical
Image Processing Group, Department of Radiology, University of Pennsylvania, Philadelphia, PA 19104,
January 29, 2001.

PK Saha, “Optimum threshold selection using an uncertainty-homogeneity based model,” Medical Image
Processing Group, Department of Radiology, University of Pennsylvania, Philadelphia, PA 19104, November
13, 2000.

PK Saha, “Optimum thresholding using class uncertainty and region inhomogeneity,” Medical Image
Processing Group, Department of Radiology, University of Pennsylvania, Philadelphia, PA 19104, April 17,
2000.
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(4)

@)

(2)

(1)

PK Saha, “Scale-based image filtering approaches preserving boundary sharpness and fine structures,” Medical
Image Processing Group, Department of Radiology, University of Pennsylvania, Philadelphia, PA 19104,
October 18, 1999.

PK Saha, “Near automatic segmentation and quantification of mammographic glandular tissue density,”
Medical Image Processing Group, Department of Radiology, University of Pennsylvania, Philadelphia, PA
19104, October 19, 1998.

PK Saha, “A scale based formulation of affinity relation for fuzzy connected object definition,” Medical Image
Processing Group, Department of Radiology, University of Pennsylvania, Philadelphia, PA 19104, April 13,
1998.

PK Saha, “Three dimensional digital topology and its applications to image processing,” Medical Image
Processing Group, Department of Radiology, University of Pennsylvania, Philadelphia, PA 19104, October 20,
1997.

Tutorials and Workshops:

)

G Borgefors, R Strand, PK Saha, G Sanniti di Baja, “Digital Topology, Geometry, and Applications” 22"
International Conference on Pattern Recognition (ICPR), Stockholm, Sweden, August 24-28, 2014

Keynote/Plenary Presentations:

)

(2)

3)

PK Saha, “Novel Theories and Algorithms of Multi-Scale Quantitative Topo-Morphometry and Their
Applications to Biomedical Imaging” International Conference on Computational Intelligence and Software
Engineering, December 9-11, 2011, Wuhan, China

PK Saha, “Novel Approaches to Multi-Scale Quantitative Topo-Morphometry and Their Applications to
Biomedical Imaging”, IEEE International conference on Intelligent Computation and Bio-Medical
Instrumentation, December 14-17, 2011, Wuhan, China.

PK Saha, “Quantitative approaches to multi-scale shape, topology and geometry: Theory, algorithms and
applications to medical imaging” International Conference on Recent Trends in Information Systems, December
21-23, 2011, Kolkata, India



Punam Kumar Saha, PhD Page 13
Professor, U lowa, lowa City

Bibliography (no overlap among different categories):

Saha has co-authored 95 papers in highly reputed international journals and 150 conference papers/abstract among
which 47 journal papers were published since his joining to the University of lowa in 2006. His research works are
widely internationally known and highly cited; current H-indices of his journal publication, only, are 31 (as per the web-
of-knowledge) and 41 (as per the Google Scholar). Also, he has co-invented six US patents.

BOOKS:

@ PK Saha, U Maulik, S Basu: Advanced Computational Approaches to Biomedical Engineering, Springer,
February 5, 2014.

PEER REVIEWED JOURNAL ARTICLES:

In Press:

(95) JGuo, CWang, K-S Chan, D Jin, PK Saha, JP Sieren, RG Barr, MLK Han, E Kazerooni, CB Cooper, D Couper,
JD Newell Jr, EA Hoffman, “Improved scanner surveillance in a multi-center longitudinal lung study by limiting
test-object-based sources of variability. The SubPopulations and InteRmediate Outcome Measures in COPD
Study (SPIROMICS)”, Medical Physics, accepted under revision.

(94) KS lyer, JD Newell-Jr, D Jin, MK Fuld, PK Saha, S Hansdottir, EA Hoffman, “Quantitative dual energy
computed tomography supports a vascular etiology of smoking induced inflammatory lung disease” American
Journal of Respiratory and Critical Care Medicine, in press.

(93) S Dudley-Javoroski, MA Petrie, CL McHenry, RE Amelon, PK Saha, RK Shields, “Bone architecture
adaptations after spinal cord injury: impact of long-term vibration of a constrained lower limb”, Osteoporosis
International, in press.

(92) PK Saha, S Basu, E Hoffman, “Multi-scale opening of conjoined fuzzy objects: theory and applications”, IEEE
Transactions of Fuzzy Systems, in press.

(91) D Jin, KS lyer, C Chen, EA Hoffman, PK Saha, “A Robust and Efficient Curve Skeletonization Algorithm for
Tree-Like Objects Using Minimum Cost Paths”, Pattern Recognition Letters, in press.

(90) PK Saha, G Borgefors, G Sanniti di Baja, “A survey on skeletonization algorithms and their applications”,
Pattern Recognition Letters, in press.

Year 2015:

(89) A Hotca, CS Rajapakse, C Cheng, S Honig, K Egol, RR Regatte, PK Saha, G Chang, “In vivo measurement
reproducibility of femoral neck microarchitectural parameters derived from 3T MR images”, Journal of
Magnetic Resonance Imaging, 42(5), 1339-1345, 2015.

(88) PK Saha, R Strand, G Borgefors, “Digital topology and geometry in medical imaging: a survey”, IEEE
Transactions on Medical Imaging, 34(9), 1940-1964, 2015 (invited paper).

(87) PK Saha, Y Liu, C Chen, D Jin, EM Letuchy, Z Xu, RE Amelon, TL Burns, JC Torner, SM Levy, CA Calarge,
“Characterization of trabecular bone plate-rod micro-architecture using multi-row detector CT and the tensor
scale: algorithms, validation, and applications to pilot human studies”, Medical Physics, 42(9), 5410-5425, 2015.

(86) C Li, D Jin, C Chen, EM Letuchy, KF Janz, TL Burns JC Torner, SM Levy, PK Saha, “Automated cortical
bone segmentation for multirow-detector CT imaging with validation and application to human studies”,
Medical Physics, 42(8), 4553-4565, 2015.

(85) N Das, R Sarkar, S Basu, PK Saha, M Kundu, M Nasipuri, “Handwritten Bangla character recognition using a
soft computing paradigm embedded in two pass approach”, Pattern recognition, 48(6), 2054-2071, 2015.
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(84) G Chang, D Xia, C Chen, G Madelin, SB Abramson, JS Babb, PK Saha, RR Regatte, “7T MRI detects
deterioration in subchondral bone microarchitecture in subjects with mild knee osteoarthritis as compared with
healthy controls”, Journal of Magnetic Resonance Imaging, 41(5), 1311-1317, 2015.

Year 2014:

(83) SK Adhikari, JK Sing , DK Basu, M Nasipuri, PK Saha, “A nonparametric method for intensity inhomogeneity
correction in MRI brain images by fusion of Gaussian surfaces”, Signal, Image and Video Processing, 9(8),
1945-1954, 2014.

(82) S Dudley-Javoroski, RE Amelon, Y Liu, PK Saha, RK Shields, “High bone density masks architectural
deficiencies in an individual with spinal cord injury”, The Journal of Spinal Cord Medicine, 37(3), 349-354,
2014.

(81) KC Ciesielski, R Strand, F Malmberg, PK Saha, “Efficient algorithm for finding the exact minimum barrier
distance”, Computer Vision and Image Understanding, 123, 53-64, 2014.

(80) Y Liu, D Jin, C Li, KF Janz, TL Burns JC Torner, SM Levy, PK Saha, “A robust algorithm for thickness
computation at low resolution and its application to in vivo trabecular bone CT imaging”, IEEE Transactions
on Biomedical Engineering, 61(7), 2057-2069, 2014.

(79) ML Raghavan, GV Sharda, J Huston 111, J Mocco, AW Capuano, JC Torner,, PK Saha, | Meissner, RD Brown
Jr., “Aneurysm shape reconstruction from biplane angiograms in the ISUIA collection”, Translational Stroke
Research, 5(2), 252-259, 2014.

Year 2013:

(78) R Strand, KC Ciesielski, F Malmberg, PK Saha, “The minimum barrier distance” Computer Vision and Image
Understanding, 117(4), 429-437, 2013.

Year 2012:

(77) DM Vasilescu, Z Gao, PK Saha, L Yin, G Wang, B Haefeli-Bleuer, M Ochs, ER Weibel, EA Hoffman,
“Assessment of morphometry of pulmonary acini in mouse lungs by nondestructive imaging using multiscale
microcomputed tomography” The Proceedings of the National Academy of Science (PNAS), 109(42), 17105-
17110, 2012.

(76) Z Gao, RW Grout, C Holtze, EA Hoffman, PK Saha, “A new paradigm of interactive artery/vein separation in
non-contrast pulmonary CT imaging using multi-scale topo-morphologic opening”, IEEE Transactions on
Biomedical Engineering, 59(11), 3016-3027, 2012.

(75) S Dudley-Javoroski, PK Saha, G Liang, C Li, Z Gao, RK Shields, “High dose compressive loads attenuate bone
mineral loss in humans with spinal cord injury”, Osteoporosis International, 23(9), 2335-2346, 2012.

(74) Z Xu, PK Saha, S Dasgupta, “Tensor scale: an analytic approach with efficient computation and applications”,
Computer Vision and Image Understanding, 116(10), 1060-1075, 2012.

(73) Y Liu, G Liang, PK Saha, “A new multi-object image thresholding method based on correlation between object
class uncertainty and intensity gradient”, Medical Physics, 39(1), 514-532, 2012.

(72) Y Xu, G Liang, G Hu, Y Yang, J Geng, PK Saha, “Quantification of coronary arterial stenoses in CTA using
fuzzy distance transform”, Computerized Medical Imaging and Graphics, 36(1), 11-24, 2012.

Year 2011:

(71) PKSaha, G Liang, JM Elkins, A Coimbra, LT Duong, DS Williams, M Sonka, “A new osteophyte segmentation
algorithm using partial shape model and its applications to rabbit femur anterior cruciate ligament transection
via micro-CT imaging” IEEE Transactions on Biomedical Engineering, 58(8), 2212-2227, 2011 (Featured on
the journal’s cover)..
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(70)

(69)

(68)

(67)

Z Xu, M Sonka, PK Saha, “Improved tensor scale computation with application to medical image interpolation”,
Computerized Medical Imaging and Graphics, 35(1), 64-80, 2011 (Featured on the journal’s cover).

G. Chang, LG Wang, GY Liang, JS Babb, PK Saha, RR Regatte, “Reproducibility of subregional trabecular
bone micro-architectural measures derived from 7-Tesla magnetic resonance images”, MAGMA — European
Society for Magnetic Resonance in Medicine & Biology, 24(3), 121-125, 2011.

SCB Lam, MJ Wald, CS Rajapakse, Y Liu, PK Saha, FW Webhrli, “Performance of the MRI-based virtual bone
biopsy in the distal radius: serial reproducibility and reliability of structural and mechanical parameters in
women representative of osteoporosis study populations” Bone, 49(4), 895-903, 2011.

G Chang, L Wang, G Liang, JS Babb, GC Wiggins, PK Saha, RR Regatte, “Quantitative assessment of
trabecular bone micro-architecture of the wrist via 7 Tesla MRI: preliminary results”, MAGMA — European
Society for Magnetic Resonance in Medicine & Biology, 24(4), 191-199, 2011.

Year 2010:

(66)

(65)

(64)

N Das, S Pramanik, R Sarkar, S Basu, PK Saha, “Recognition of isolated multi-oriented handwritten/printed
characters using a novel convex-hull based alignment technique”, International Journal of Computer
Applications, 1(23), 40-45, 2010.

PK Saha, Y Xu, H Duan, A Heiner, G Liang, “Volumetric topological analysis: a novel approach for trabecular
bone classification on the continuum between plates and rods”, IEEE Transactions on Medical Imaging, 29(11),
1821-1838, 2010.

PK Saha, Z Gao, SK Alford, M Sonka, EA Hoffman, “Topo-morphologic separation of fused iso-intensity
objects via multi-scale opening: separating arteries and veins in 3-D pulmonary CT”, IEEE Transactions on
Medical Imaging, 29(3), 840-851, 2010.

Year 2009:

(63)

Y Zhuge, JK Udupa, J Liu, PK Saha, “Image background inhomogeneity correction in MRI via intensity
standardization”, Computerized Medical Imaging and Graphics, 33(1), 7-16, 2009.

Year 2008

(62)

(61)

(60)

(59)

(58)

J Liu, JK Udupa, PK Saha, D Odhner, BE Hirsch, S Siegler, S Simon, BA Winkelstein, “Rigid model-based 3D
segmentation of the bones of joints in MR and CT images for motion analysis”, Medical Physics, 35(8), 3637-
3649, 2008.

FW Wehrli, GA Ladinsky, C. Jones, M Benito, J Magland, B. Vasilic, AM Popescu, B Zemel, AJ Cucchiara,
AC Wright, HK Song, PK Saha, H Peachey, PJ Snyder, “In vivo magnetic resonance detects rapid remodeling
changes in the topology of the trabecular bone network after menopause and the protective effect of estradiol”,
Journal of Bone Mineral Research, 23(5), 730-740, 2008.

G Chang, K S Pakin, ME Schweitzer, PK Saha, R Regatte, “Adaptations in trabecular bone microarchitecture
in Olympic athletes determined by 7T MRI”, Journal of Magnetic Resonance Imaging, 27(5), 1089-1095, 2008.
XS Liu, P Sajda, PK Saha, FW Wehrli, G Bevill, TM Keaveny, XE Guo, “Complete volumetric decomposition
of individual trabecular plates and rods and its morphological correlations with anisotropic elastic moduli in
human trabecular bone”, Journal of Bone Mineral Research, 23(2), 223-235, 2008.

GA Ladinsky, B Vasilic, AM Popescu, M Wald, BS Zemel, PJ Snyder, L Loh, HK Song, PK Saha, AC Wright,
FW Wehrli, “Trabecular structure quantified with the MRI-based virtual bone biopsy in postmenopausal women
contributes to vertebral deformity burden independent of areal vertebral BMD”, Journal of Bone Mineral
Research, 23(1), 64-74, 2008.

Year 2007:
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(57) PK Saha, B Das, FW Wehrli, “An object class-uncertainty induced adaptive force and its application to a new
hybrid snake”, Pattern Recognition, 40(1), 2656-2671, 2007.

(56) KC Ciesielski, JK Udupa, PK Saha, Y Zhuge, “Iterative relative fuzzy connectedness for multiple objects with
multiple seeds”, Computer Vision Image Understanding, 107(3), 160-182, 2007.

(55) TA Hopper, FW Wehrli, PK Saha, JB Andre, AC Wright, CP Sanchez, MB Leonard, “Quantitative
microcomputed tomography assessment of intratrabecular, intertrabecular, and cortical bone architecture in a rat
model of severe renal osteodystrophy”, Journal of Computer Assisted Tomography, 31(2), 320-328, 2007.

(54) MJ Wald, B Vasilic, PK Saha, FW Wehrli, “Spatial autocorrelation and mean intercept length analysis of
trabecular bone anisotropy applied to in vivo magnetic resonance imaging”, Medical Physics, 34(3), 1110-1120,
2007.

(53) Y Kong, PK Saha, A Rosenfeld, “Strongly normal sets of tiles in n-dimensions”, Pattern Recognition, 40(2),
530-543, 2007.

Year 2006:

(52) M Takahashi, PK Saha, FW Wehrli, “Skeletal effects of short-term exposure to dexamethasone and response
to risedronate treatment studied in vivo in rabbits by magnetic resonance micro-imaging and spectroscopy”,
Journal of Bone and Mineral Metabolism, 24(6), 467-475, 2006.

(51) FW Wehrli, HK Song, PK Saha, AC Wright, “Quantitative MRI for the assessment of bone structure and
function”, NMR Biomedicine, 19(7), 731-764, 2006.

(50) XS Liu, P Sajda, PK Saha, FW Wehrli , XE Guo, “Quantification of the roles of trabecular microarchitecture
and trabecular type in determining the elastic modulus of human trabecular bone”, Journal of Bone Mineral
Research, 21(10), 1608-1617, 2006.

(49) CE Jones, RL Wolf, JA Detre, B Das, PK Saha, J Wang, Y Zhang, HK Song, AL Wright, ER Mohler, 111, RM
Fairman, EL Zager, OC Velazquez, MA Golden, HD Aronow, FW Wehrli, “Structural MRI of carotid artery
atherosclerotic lesion burden and characterization of hemispheric cerebral blood flow before and after carotid
endarterectomy”, NMR Biomedicine, 19(2), 198-208, 2006.

(48) Y Zhuge, JK Udupa, PK Saha, “Vectorial scale-based fuzzy connectedness image segmentation”, Computer
Vision and Image Understanding, 101(3), 177-193, 2006.

Year 2005:

(47) A Techawiboonwong, HK Song, J Magland, PK Saha, FW Wehrli, “Implications of pulse sequence in structural
imaging of trabecular bone”, Journal of Magnetic Resonance Imaging, 22(5), 647-655, 2005.

(46) BR Gomberg, PK Saha, FW Webhrli, “Method for cortical bone structural analysis from magnetic resonance
images”, Academic Radiology, 12(1), 1320-1332, 2005.

(45) PK Saha, “Tensor scale: a local morphometric parameter with applications to computer vision and image
processing”, Computer Vision and Image Understanding, 99(3), 384-413, 2005.

(44) S Seigler, JK Udupa, SI Ringleb, CW Imahauser, BE Hirsch, D Odhner, PK Saha, E Okereke, N Roach,
“Mechanics of the ankle and subtalar joints revealed through a 3D stress MRI technique”, Journal of
Biomechanics, 38(3), 567-578, 2005.

(43) A Souza, JK Udupa, PK Saha, “Volume rendering in the presence of partial volume effects”, IEEE Transactions
on Medical Imaging, 24(2), 223-235, 2005.

(42) N Sladoje, | Nystrom, PK Saha, “Measurements of digitized objects with fuzzy borders in 2D and 3D”, Image

and Vision Computing, (special issue on Discrete Geometry for Computer Imagery, eds | Nystrém, GS di Baja,
S Svensson), 23(2), 123-132, February, 2005.

Year 2004:
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(41) PK Saha, FW Wehrli, “A robust method measuring trabecular bone orientation anisotropy at in vivo resolution
by using tensor scale”, Pattern Recognition, 37(9), 1935-1944, 2004.

(40) FW Wehrli, MB Leonard, PK Saha, BR Gomberg, “Quantitative high-resolution MRI reveals structural
implications of renal osteodystrophy on trabecular and cortical bone”, Journal of Magnetic Resonance Imaging,
20(1), 83-89, 2004.

(39) BR Gomberg, FW Wehrli, B Vasili¢, RH Weening, PK Saha, HK Song, AC Wright, “Reproducibility and error
sources of p-MRI-based trabecular bone structural parameters of the distal radius and tibia”, Bone, 35(1), 266-
276, 2004.

(38) B Wang, PK Saha, JK Udupa, MA Ferrante, J Baumgardner, DA Roberts, RR Rizi, “3D airway segmentation
via hyperpolarized 3He gas MRI using scale-based fuzzy connectedness”, Computerized Medical Imaging and
Graphics, 28(1), 77-86, 2004.

(37) PK Saha, JK Udupa, AX Falcdo, BE Hirsch, S Siegler, “Iso-shaping rigid bodies for estimating their motion
from image sequences”, IEEE Transactions on Medical Imaging, 23(1), 63-72, 2004.

(36) PK Saha, FW Wehrli, “Measurement of trabecular bone thickness in the limited resolution regime of in vivo
MRI by fuzzy distance transform”, IEEE Transactions on Medical Imaging, 23(1), 53-62, 2004.

Year 2003:

(35) CL Chin, X Tang, LS Bouchard, PK Saha, WS Warren, FW Wehrli “Isolating quantum coherences in structural
imaging using intermolecular double-quantum coherence MRI”, Journal of Magnetic Resonance, 165(2), 309-
314, 2003.

(34) FW Wehrli, PK Saha, BR Gomberg, HK Song, “Noninvasive assessment of bone architecture by magnetic
resonance micro-imaging-based virtual bone biopsy”, Proceedings of IEEE, Emerging Medical Imaging
Technology, (invited paper), 91(10), 1520-1542, 2003.

(33) JK Udupa, PK Saha, “Fuzzy connectedness in image segmentation”, Proceedings of IEEE, Emerging Medical
Imaging Technology, (invited paper), 91(10), 1649-1669, 2003.

(32) T Lei, JK Udupa, D Odhner, LG Nyul, PK Saha, “3DVIEWNIX-AVS: A software package for the separate
visualization of arteries and veins in CE-MRA images”, Computerized Medical Imaging and Graphics, 27(5),
351-362, 2003.

(31) LG Nyadl, JK Udupa, PK Saha, “Incorporating a measure of local scale in voxel-based 3-D image registration”,
IEEE Transactions on Medical Imaging, 22(2), 228-237, 2003.

(30) BR Gomberg, PK Saha, FW Wehrli, “Topology-based orientation analysis of trabecular bone networks”,
Medical Physics, 30(2), 158-168, 2003.

(29) RR Rizi, PK Saha, B Wang, M Aranda, D Lipson, J Baumgardner, DA Roberts, “Co-registration of acquired
MR ventilation and perfusion images — validation in a porcine model”, Magnetic Resonance in Medicine, 49(1),
13-18, 2003.

Year 2002:

(28) JK Udupa, PK Saha, RA Lotufo, “Relative fuzzy connectedness and object definition: theory, algorithms and
applications in image segmentation”, IEEE Transactions on Pattern Analysis and Machine Intelligence, 24(11),
1485-1500, 2002.

(27) FW Wehrli, PK Saha, BR Gomberg, HK Song, PJ Snyder, M Benito, A Wright, R Weening, “Role of magnetic
resonance for assessing structure and function of trabecular bone”, Topics in Magnetic Resonance Imaging,
special issue edited by H Genant, 13(5), 335-355, 2002.

(26) JM Abrahams, PK Saha, RW Hurst, PD LeRoux, JK Udupa, “Three-dimensional bone-free rendering of the

cerebral circulation using computed tomographic angiography and fuzzy connectedness”, Neurosurgery, 51(1),
264-269, 2002.
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(25) PK Saha, FW Wehrli, BR Gomberg, “Fuzzy distance transform -- theory, algorithms, and applications”,
Computer Vision and Image Understanding, 86(3), 171-190, 2002.

(24) T Lei, JK Udupa, PK Saha, D Odhner, R Baum, ST Tadikonda, EK Yucel, “3D MRA visualization and Artery-
Vein Separation using blood-pool contrast agent MS-325”, Academic Radiology, 9(1), S127-S133, 2002.

Year 2001:

(23) PK Saha, JK Udupa, “Scale-based image filtering preserving boundary sharpness and fine structures”, IEEE
Transactions on Medical Imaging, 20(11), 1140-1155, 2001.

(22) PK Saha, JK Udupa, “Fuzzy connected object delineation: axiomatic path strength definition and the case of
multiple seeds”, Computer Vision and Image Understanding, 83(3), 275-295, 2001.

(21) A. Rosenfeld, PK Saha, A Nakamura, “Interchangeable pairs of pixels in digital images”, Pattern Recognition,
34(9), 1853-1865, 2001.

(20) PK Saha, A Rosenfeld, “Local and global topology preservation in locally finite sets of tiles”, Information
Sciences, 137(1), 303-311, 2001.

(19) PKSaha, JK Udupa, EF Conant, DP Chakraborty, D Sullivan, “Breast tissue density quantification via digitized
mammograms”, IEEE Transactions on Medical Imaging, 20(8), 792-803, 2001.

(18) T Lei, JK Udupa, PK Saha, D Odhner, “Artery-vein separation via MRA -- an image processing approach”,
IEEE Transactions on Medical Imaging, 20(8), 689-703, 2001.

(17) FW Wehrli, BR Gomberg, PK Saha, HK Song, SN Hwang, “Digital topological analysis of in vivo MR
microimages of trabecular bone reveals structural implications of osteoporosis”, Journal of Bone and Mineral
Research, 16(8), 1520-1531, 2001.

(16) PK Saha, JK Udupa, “Optimum threshold selection using class uncertainty and region homogeneity”, IEEE
Transactions on Pattern Analysis and Machine Intelligence, 23(7), 689-706, 2001.

(15) PK Saha, JK Udupa, “Relative fuzzy connectedness among multiple objects: theory, algorithms and
applications in image segmentation”, Computer Vision and Image Understanding, 82(1), 42-56, 2001.

Year 2000:

(14) PK Saha, A Rosenfeld, “The digital topology of sets of convex voxels”, Graphical Models, 62(5), 343-352,
2000.

(13) BR Gomberg, PK Saha, HK Song, SN Hwang, FW Wehrli, “Topological analysis of trabecular bone MR
images”, IEEE Transactions on Medical Imaging, 19(3), 166-174, 2000.

(12) PK Saha, JK Udupa, D Odhner, “Scale-based fuzzy connected image segmentation: theory, algorithms, and
validation”, Computer Vision and Image Understanding, 77(2), 145-174, 2000.

(11) PKSaha, BR Gomberg, FW Wehrli, “Three-dimensional digital topological characterization of cancellous bone
architecture”, International Journal of Imaging Systems and Technology, 11(1), 81-90, 2000.

(10) PK Saha, A Rosenfeld, “Determining simplicity and computing topological change in strongly normal partial
tilings of R? or R®”, Pattern Recognition, 33(1), 105-118, 2000.

Year 1998:

9 PK Saha, D Dutta Majumder, A Rosenfeld, “Local topological parameters in a tetrahedral representation”,
Graphical Models Image Processing, 60(6), 423-436, 1998.

(8) PK Saha, A Rosenfeld, “Strongly normal sets of convex polygons or polyhedra”, Pattern Recognition Letters,

19(12), 1119-1124, 1998.

Year 1997:
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@) PK Saha and BB Chaudhuri and D Dutta Majumder, “A new shape preserving parallel thinning algorithm for
3D digital images”, Pattern Recognition, 30(12), 1939-1955, 1997.

Year 1996:

(6) PK Saha, BB Chaudhuri, “3D Digital topology under binary transformation with applications”, Computer
Vision and Image Understanding, 63(3), 418-429, 1996.

5) PK Saha, D Dutta Majumder, “A topology and shape preserving thinning and segmentation method for 3D
digital images”, Image Processing and Communications, 2(1), 3-34, 1996.

Year 1995:

(@) PK Saha, BB Chaudhuri, “A new approach of computing Euler characteristic”, Pattern Recognition, 28(12),
1955-1963, 1995.

Year 1994:

3 PK Saha, BB Chaudhuri, “Detection of 3D simple points for topology preserving transformation with
application to thinning”, IEEE Transactions on Pattern Analysis and Machine Intelligence, 16(10), 1028-1032,
1994,

2 PK Saha, BB Chaudhuri, B Chanda, D Dutta Majumder, “Topology preservation in 3D digital space”, Pattern
Recognition, 27(2), 295-300, 1994.

Year 1993:

Q) PK Saha, B Chanda, D Dutta Majumder, “A single scan boundary removal thinning algorithm for 2-D binary
objects”, Pattern Recognition Letters, 14(3), 173-179, 1993.
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PEER REVIEWED CONFERENCE ARTICLES:

Papers under review

Year 2015:

(33)

(32)

D Jin, C Chen, PK Saha, “Filtering non-significant quench points using collision impact in grassfire
propagation”, International Conference on Image Analysis and Processing, LNCS 9279, pp. 432-443, Genova,
Italy, September 7-11, 2015.

S Basu , EA Hoffman, PK Saha, “Multi-scale opening — a new morphological operator”, International
Conference on Image Analysis and Processing, LNCS 9280, pp. 417-427, Genova, Italy, September 7-11, 2015.

Year 2014:

(31)

(30)

(29)

(28)

(27)

J Bai, MS Miri, Y Liu, PK Saha, M Garvin, X Wu, “Graph-based optimal multi-surface segmentation with a
star-shaped prior: Application to the segmentation of the optic disc and cup”, IEEE International Symposium on
Biomedical Imaging (ISBI), pp. 525-528, Beijing, China, April 29-May 2, 2014.

C Chen, D Jin, Y Liu, FW Wehrli, G Chang, PJ Snyder, RR Regatte, PK Saha, “Volumetric topological analysis
on in vivo trabecular bone magnetic resonance imaging”, International Symposium on Visual Computing, LNCS
8887, pp. 501-510, Las Vegas, NV, December 8-10, 2014.

D Jin, KS lyer, EA Hoffman, PK Saha, “Automated assessment of pulmonary arterial morphology in multi-row
detector CT imaging using correspondence with anatomic airway branches”, International Symposium on Visual
Computing, LNCS 8887, pp. 521-530, Las Vegas, NV, December 8-10, 2014.

R Strand, F Malmberg, PK Saha, E Linnér, “The minimum barrier distance — stability to seed point position”,
18" international conference on Discrete Geometry for Computer Imagery (DGCI), LNCS 8668, pp. 111-121,
Siena, Italy, September 10-12, 2014.

D Jin, KS lyer, EA Hoffman, PK Saha, “A New approach of arc skeletonization for tree-like objects using
minimum cost path”, 22" International Conference on Pattern Recognition (ICPR), pp. 942-947, Stockholm,
Sweden, August 25-28, 2014.

Year 2013:

(26)

(25)

(24)

(23)

(22)

PK Saha, “Fuzzy digital topology and geometry and their applications to medical imaging”, 5" International
Conference of Pattern Recognition and Machine Intelligence (PREMI’13), LNCS 8251, pp. 13-29, Kolkata,
India, December 10-14, 2013.

D Jin, PK Saha, “A new fuzzy skeletonization algorithm and its applications to medical imaging”, 17"
International Conference on Image Analysis and Processing (ICIAP), LNCS 8156, pp. 662-671, Naples, Italy,
September 11-13, 2013.

C Li, D Jin, TL Burns, JC Torner, SM. Levy, PK Saha, “A new algorithm for cortical bone segmentation with
its validation and applications to in vivo imaging”, 17" International Conference on Image Analysis and
Processing (ICIAP), LNCS 8157, pp. 349-358, Naples, Italy, September 11-13, 2013.

D Jin, Y Liu, PK Saha, “Application of fuzzy skeletonization to quantitatively assess of trabecular bone micro-
architecture”, 35" International Conference of the IEEE Engineering in Medicine and Biology Society, pp. 3682-
3685, Osaka, Japan, July 3-7, 2013.

Y Liu, D Jin, PK Saha, “A new algorithm for trabecular bone thickness computation at low resolution achieved
under in vivo condition”, IEEE International Symposium on Biomedical Imaging (ISBI), pp. 390-393, San
Francisco, CA, USA, April 7-11, 2013.

Year 2012:
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(21)

(20)

(19)

(18)

SK Adbhikari, JK Sing, DK Basu, M Nasipuri, PK Saha, “The Vectorial Minimum Barrier Distance”, to be
presented at 21 IEEE International Conference on Communications, Devices and Intelligent Systems (CODIS),
pp. 129-132, Kolkata, India, December 28-29, 2012.

A Karsnas, R Strand, PK Saha, “The Vectorial Minimum Barrier Distance”, to be presented at 21°
International Conference on Pattern Recognition, pp. 792-795, Tsukuba Science City, Japan, November 11-15,
2012.

Y Liu, PK Saha, Z Xu, “Quantitative characterization of trabecular bone micro-architecture using tensor scale
and multi-detector CT imaging”, in Proceedings of 15" International Conference on The Medical Image
Computing and Computer Assisted Intervention (MICCALI), LNCS, 7510, pp. 124-131, Nice, France, October 1-
5, 2012.

Z Xu, Z Gao, E Hoffman, PK Saha, “Tensor scale-based anisotropic region growing for segmentation of

elongated biological structures”, in Proceedings of IEEE International Symposium on Biomedical Imaging
(ISBI), pp. 1032-1035, Barcelona, Spain, May 2-5, 2012.

Year 2011:

(17)

(16)

(15)

(14)

(13)

(12)

JK Sing, DK Basu, M Nasipuri, C Biswas, PK Saha, “Gaussian surface ensemble-based intensity
inhomogeneity correction in MR images”, IEEE International Conference on Recent Trends in Information
Systems (ReTIS), pp. 275-280, Kolkata, India, December 21-23, 2011.

JK Sing, K Khan, DK Basu, M Nasipuri, PK Saha, “Polynomial surface fitting based method for retrospective
correction of intensity inhomogeneity in MR images”, IEEE International Conference on Communications and
Signal Processing (ICCSP), pp. 405-409, Kerala, India, February 10-12, 2011.

S Basu, ML Raghavan, EA Hoffman, PK Saha, “Multi-scale opening of conjoined structures with shared
intensities: methods and applications”, IEEE International Conference on Intelligent Computation and Bio-
Medical Instrumentation (ICBMI), pp. 128-131, Wuhan, China, December 14-17, 2011.

Y Liu, G Liang, AF Halaweish, J Sieren, PK Saha, “Trabecular bone quality assessment in multi-detector CT
imaging using volumetric topological analysis”, International Conference on Computational Intelligence and
Software Engineering, Wuhan, China, December 9-11, 2011.

Z Gao, RW Grout, C Holtze, E Hoffman, PK Saha, “Multi-scale opening of artery/vein trees: a validation in a
pig lung model”, International Conference on Computational Intelligence and Software Engineering (CiSE),
Wuhan, China, December 9-11, 2011.

PK Saha, Y Liu, TL Burn, JC Torner, SM Levy, “Effects of physical activity on trabecular bone micro-
architecture: a comparative study in young men and women using multi-detector CT and volumetric topological
analysis”, IEEE International Conference on Intelligent Computation and Bio-Medical Instrumentation
(ICBMI), pp. 283-286, Wuhan, China, December 14-17, 2011.

Year 2010:

(11)

(10)

(9)

Z Gao, C Holtze, R Grout, M Sonka, E Hoffman, PK Saha, “Multi-scale topo-morphometric opening of arteries

and veins: an evaluative study via pulmonary CT imaging”, in Proceedings of International Conference on
Advances in Visual Computing, Heidelberg, Lecture Notes in Computer Science, Springer, LNCS 6455, 129-
138, 2010.

PK Saha, Z Xu, “An analytic approach to tensor scale with an efficient algorithm and applications to image
filtering”, International Conference on Digital Image Computing: Techniques and Applications (DICTA 2010),
pp 429-435, 2010.

Q Song, Y Liu, Y Liu, PK Saha, M Sonka, X Wu, “Graph Search with Appearance and Shape Information for
3-D Prostate and Bladder Segmentation”, 13th International Conference on Medical Image Computing and
Computer Assisted Intervention (MICCAI), LNCS 6363, pp. 172-180, Beijing, China, September 20-24, 2010.
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Year 2009:

(8) N Das, S Pramanik, S Basu, PK Saha, R Sarkar, M Kudu, M Nasipuri, “Recognition of handwritten Bangla
basic characters and digits using convex hull based feature set”, International Conference on Artificial
Intelligence and Pattern Recognition (ICAIPR-09), pp. 380-386, Orlando, FL, July 13-16, 2009.

Year 2003:

(7) N. Sladoje, I Nystrom, PK Saha, “Measuring perimeter and area in low resolution images using a fuzzy
approach”, in Proceedings of 13th Scandinavian Conference on Image Analysis, Eds. J. Bigun and T.
Gustafsson, Goteborg, Sweden, LNCS 2749, 853-860. 2003.

(6) N Sladoje, I. Nystrom, PK Saha, “Perimeter and area estimations of digitized objects with fuzzy border”, in
Proceedings of Discrete Geometry for Computer Imagery, Eds. 1. Nystrom, GS di Baja, and S Svensson, Naples,
Italy, LNCS 2886, 368-377, November 2003.

5) N Sladoje, I Nystrom, PK Saha. ""Shape description of fuzzy segmented objects: area and perimeter estimators",
in Proceedings of SSAB (Swedish Society for Automated Image Analysis) Symposium on Image Analysis,
Stockholm, Sweden, 17-20, 2003.

Year 2000:

(@) PK Saha, JK Udupa, “Iterative relative fuzzy connectedness and object definition: theory, algorithms, and
applications in image segmentation”, IEEE Workshop on Mathematical Methods in Biomedical Image Analysis,
Hilton Head, South Carolina, 28-35, 2000.

Year 1999:

(3) A Rosenfeld, PK Saha, “Interchangeable pairs of pixels in digital images”, in 6" International Workshop on
Parallel Image Processing and Analysis, Madras, India, 159-163, January 15-16, 1999.

Year 1997:

(2) PK Saha, D Dutta Majumder, “Topology and shape preserving parallel 3D thinning — a new approach”, in
Image Analysis and Processing, Proceedings of 9th International Conference, ICIAP’97, 575-581, LNCS 1310,
Springer, 1997.

Year 1994:

(1) PK Saha, BB Chaudhuri, “Concepts of minimal separation and maximal pocket in 3D digital space”, in
Proceedings of 3rd International Conference on Advances in Pattern Recognition and Digital Techniques,
Calcutta, India, 99-106, 28-31 December, 1994.
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CONFERENCE ARTICLES:

Year 2012:

(49)

Z Gao, RW Grout, E Hoffman, PK Saha, “Multi-level tree analysis of pulmonary artery/vein trees in non-
contrast CT images”, in Proceedings of SPIE: Medical Imaging, San Diego, CA, 8314: 83142W 1-8, February,
2012.

Year 2010:

(48)

(47)

Z Gao, C Holtze, M Sonka, E Hoffman, PK Saha, “Multi-scale topo-morphologic opening of arteries and veins:
a validation study on phantoms and CT imaging of pulmonary vessel casting of pigs”, in Proceedings of SPIE:
Medical Imaging, Orlando, FL, 7623: 76233H-1-11, February, 2010.

G Liang, JM Elkins, A Coimbra, LT Duong, DS Williams, M Sonka, PK Saha, “A new osteophyte segmentation
method with applications to an anterior cruciate ligament transection rabbit femur model via micro-CT imaging”,
in Proceedings of SPIE: Medical Imaging, Orlando, FL, 7623: 76234F-1-12, February, 2010.

Year 2009:

(46)

(45)

(44)
(43)

(42)

(41)

(40)

PK Saha, Z Gao, S Alford, M Sonka, E Hoffman, “A novel multi-scale topo-morphometric approach for
separating arteries and veins via pulmonary CT imaging”, in Proceedings of SPIE: Medical Imaging, Orlando,
FL, 7259: 725910 1-10, February, 2009.

PK Saha, Y Xu, G Liang, “Volumetric topological analysis: A novel method for trabecular bone characterization
on the continuum between a perfect plate and a rod”, in Proceedings of SPIE: Medical Imaging, Orlando, FL,
7259: 725950 1-12, February, 20009.

Z Xu, M Sonka, PK Saha, “Recent improvements in tensor scale computation and new applications to medical
imaging”, in Proceedings of SPIE: Medical Imaging, Orlando, FL, 7259: 725939 1-12, February, 2009.

Y Liu, PK Saha, “A new method for thresholding and gradient optimization at different tissue interfaces using
class uncertainty”, in Proceedings of SPIE: Medical Imaging, Orlando, FL, 7259: 72590H 1-12, February, 20009.

Y Xu, PK Saha, G Hu, Y Yang, J Geng, “Quantification of stenosis in coronary artery via CTA using fuzzy
distance transform”, in Proceedings of SPIE: Medical Imaging, Orlando, FL, 7262: 72620K 1-12, February,
20009.

Z Xu, M Sonka, PK Saha, “An improved algorithm to compute tensor scale and its application to medical image
interpolation”, in Proceedings of International Symposium on Multispectral Image Processing and Pattern
Recognition, 7497: 74971E 1-8,Yichang, China, October 30-November 1, 2009 (invited paper).

Y Liu, PK Saha, “A new image thresholding and gradient optimization algorithm using object class uncertainty
theory”, in Proceedings of International Symposium on Multispectral Image Processing and Pattern
Recognition, 7497: 749702 1-9, Yichang, China, October 30-November 1, 2009 (invited paper).

Year 2007:

(39)

(38)

(37)

PK Saha, CS Rajapakse, DS Williams, L Duong, A Coimbra, “Analysis of trabecular bone architectural changes
induced by osteoarthritis in rabbit femur using 3D active shape model and digital topology”, in Proceedings of
SPIE: Medical Imaging, San Diego, CA, 6511, 65110J1-12, February, 2007.

PK Saha, H Zhang, M Sonka, GE Christensen, CS Rajapakse, “Active index model: a unique approach for
regional quantitative morphometry in longitudinal and cross-sectional studies”, in Proceedings of SPIE: Medical
Imaging, San Diego, CA, 6512, 65121B1-12, February, 2007.

PK Saha, Y Zhuge, JK Udupa, “Fuzzy shape-based interpolation”, in Proceedings of SPIE: Medical Imaging,
San Diego, CA, 6512, 65123W1-10, February, 2007.

Year 2006:
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(36) Y Zhuge, JK Udupa, J Liu, PK Saha, “An intensity standardization-based method for image inhomogeneity
correction in MRI”,in Proceedings of SPIE: Medical Imaging, San Diego, CA, 6143, 658-668, 2006.

(35) B Vasilic, GA Ladinsky, PK Saha, FW Wehrli, “Micro-MRI-based image acquisition and processing system
for assessing the response to therapeutic intervention”, in Proceedings of SPIE: Medical Imaging, San Diego,
CA, 6143, 297-307, February, 2006.

Year 2005:

(34) PK Saha, “A new non-parametric method for image intensity inhomogeneity correction using a non-uniform
gradient filter and path integrals”, in Proceedings of SPIE: Medical Imaging, San Diego, CA, 5747, 1544-1553,
February, 2005.

(33) B Das, PK Saha, R Wolf, HK Song, AC Wright, FW Wehrli, “Cerebrovascular plague segmentation using
object class uncertainty snake in MR images”, in Proceedings of SPIE: Medical Imaging, San Diego, CA, 5747,
1720-1731, February, 2005.

(32) J Liu, JK Udupa, PK Saha, D Odhner, BE Hirsch, S Siegler, S Simon, BA Winkelstein, “Model-based 3D
segmentation of the bones of joints on medical images”, in Proceedings of SPIE: Medical Imaging, San Diego,
CA, 5747, 1793-1803, February, 2005.

(31) PK Saha, MJ Wald, A Radin, FW Wehrli, “Predicting mechanical competence of trabecular bone using 3D
tensor-scale-based parameters”, in Proceedings of SPIE: Medical Imaging, San Diego, CA, 5746, 279-290,
February, 2005.

(30) MJ Wald, B. Vasilic, PK Saha, FW Wehrli, “Study of trabecular bone microstructure using spatial
autocorrelation analysis”, in Proceedings of SPIE: Medical Imaging, San Diego, CA, 5746, 291-302, February,
2005.

Year 2004:

(29) PK Saha, “Tensor scale based diffusive filtering of medical images”, in Proceedings of SPIE: Medical Imaging,
San Diego, CA, 5070, 753-764, February, 2004.

(28) B Das, PK Saha, FW Wehrli, “Object class uncertainty induced snake with applications to medical image
segmentation”, in Proceedings of SPIE: Medical Imaging, San Diego, CA, 5070, 369-380, February, 2004.

(27) PK Saha, FW Wehrli, “In vivo assessment of trabecular bone architecture via three-dimensional tensor scale”,
in Proceedings of SPIE: Medical Imaging, San Diego, CA, 5069, 750-760, February, 2004.

(26) JK Udupa, S Siegler, BE Hirsch, SI Ringleb, E Okereke, N Roach, PK Saha, CW Imhauser, D Odhner, J Liu,
“3D stress MRI for studying the functional pathologies of the ankle complex”, in Proceedings of SPIE: Medical
Imaging, San Diego, CA, 5069, 722-729, February, 2004.

Year 2003:

(25) PK Saha, JK Udupa, “Tensor scale-based fuzzy connectedness image segmentation”, in Proceedings of SPIE:
Medical Imaging, San Diego, CA, 5032, 1580-1590, February, 2003.

(24) PK Saha, JC Gee, Z Xie, JK Udupa, “Tensor scale-based image registration”, in Proceedings of SPIE: Medical
Imaging, San Diego, CA, 5032, 743-753, February, 2003.

(23) PK Saha, FW Wehrli, “Quantification of trabecular bone anisotropy by means of tensor scale”, in Proceedings
of SPIE: Medical Imaging, San Diego, CA, 5032, 460-469, February, 2003.

(22) PK Saha, “Novel theory and methods for tensor scale: a local morphometric parameter”, in Proceedings of
SPIE: Medical Imaging, San Diego, CA, 5032, 314-324, February, 2003.

(21) J Liu, JK Udupa, PK Saha, D Odhner, BE Hirsch, S Siegler, “Model-based 3D segmentation of the bones of

the foot in MR images for determining their flexibility”, in Proceedings of SPIE: Medical Imaging, San Diego,
CA, 5032, 1650-1657, February, 2003.
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(20) PK Saha, FW Wehrli, Fuzzy distance transform in general digital grids and its applications”, in Proceedings of
7™ Joint Conference on Information Sciences, Research Triangular Park, NC, 2003.

Year 2000:

(19) PK Saha, JK Udupa, “Scale-based diffusive filtering of medical images”, in Proceedings of SPIE: Medical
Imaging, San Diego, CA, 3979, 735-746, February, 2000.

(18) PK Saha, JK Udupa, “A new optimum thresholding method using region homogeneity and class uncertainty”,
in Proceedings of SPIE: Medical Imaging, San Diego, CA, 3979, 180-191, February, 2000.

(17) T Lei, JK Udupa, PK Saha, D Odhner, “Separation of artery and vein in contrast enhanced MRA images”, in
Proceedings of SPIE: Medical Imaging, San Diego, CA, 3978, 233-244, February, 2000.

Year 2001:

(16) PK Saha, JK Udupa, JM Abrahams, “Automatic bone-free rendering of cerebral aneurysms via 3D-CTA”, in
Proceedings of SPIE: Medical Imaging, San Diego, CA, 4322, 1264-1272, February, 2001.

(15) JK Udupa, PK Saha, “Multi-object relative fuzzy connectedness and its implications in image segmentation”,
in Proceedings of SPIE: Medical Imaging, San Diego, CA, 4322, 204-213, February, 2001.

(14) T Lei, JK Udupa, D Odhner, PK Saha, “A software package for separate visualization of arteries and veins in
CE-MRA images”, in Proceedings of SPIE: Medical Imaging, San Diego, CA, 4319, 1264-1272, February,
2001.

(13) LG Nydl, JK Udupa, PK Saha, “Task specific comparison of 3D image registration methods”, in Proceedings
of SPIE: Medical Imaging, San Diego, CA, 4322, 1588-1598, February, 2001.

(12) PK Saha, A Rosenfeld, TY Kong, “Strongly normal sets of tiles in N dimensions”, in Proceedings of 8th
International Workshop on Combinatorial Image Analysis, (Editors: S Fourey, GT Herman, TY Kong),
Philadelphia, PA, 321-332, 2001.

Year 2002:

(11) PK Saha, BR Gomberg, FW Wehrli, “A novel theory and algorithm of fuzzy distance transform and its
applications”, in Proceedings of SPIE: Medical Imaging, San Diego, CA, 4684, 134-145, February, 2002.

(10) PK Saha, JK Udupa, BE Hirsch, “Isoshaping rigid bodies for motion analysis”, in Proceedings of SPIE: Medical
Imaging, San Diego, CA, 4684, 343-352, February, 2002.

(99 JK Udupa, PK Saha, “Axiomatic path strength definition for fuzzy connectedness and the case of multiple
seeds”, in Proceedings of SPIE: Medical Imaging, San Diego, CA, 4684, 123-133, February, 2002.

(8) JK Udupa, VR LaBlanc, H Schmidt, C Imielinska, PK Saha, Y Zhuge, P Molholt, Y Jin, “A methodology for
evaluating image segmentation algorithms”, in Proceedings of SPIE: Medical Imaging, San Diego, CA, 4684,
266-277, February, 2002.

(7)  ADA Souza, JK Udupa, PK Saha, “Volume rendering in the presence of partial volume effects”, in Proceedings
of SPIE: Medical Imaging, San Diego, CA, 4681, 649-660, February, 2002.

(6) Y Zhuge, JK Udupa, PK Saha, “Vectorial scale based fuzzy connectedness for segmenting anatomical structures
in visible human color data sets”, in Proceedings of SPIE: Medical Imaging, San Diego, CA, 4684, 1103-1111,
February, 2002.

5) Y Zhuge, JK Udupa, J Liu, PK Saha, T Iwanage, “A scale-based method for correcting background intensity
variation in acquired images”, in Proceedings of SPIE: Medical Imaging, San Diego, CA, 4684, 1476-1487,
February, 2002.

Year 1999:

4) PK Saha, JK Udupa, “Scale-based fuzzy connectivity: a novel image segmentation methodology and its

validation”, in Proceedings of SPIE: Medical Imaging, San Diego, CA, 3661, 246-257, February, 1999.
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3 PK Saha, JK Udupa, EF Conant, DP Chakraborty, “Near-automatic segmentation and quantification of
mammographic glandular tissue density”, in Proceedings of SPIE: Medical Imaging, San Diego, CA, 3661, 266-
276, February, 1999.

(2) JK Udupa, PK Saha, RA Lotufo, “Fuzzy-connected object definition in images with respect to co-objects”, in
Proceedings of SPIE: Medical Imaging, San Diego, CA, 3661, 236-245, February, 1999.

(D) T Lei, JK Udupa, PK Saha, D Odhner, “3D MR angiographic visualization and artery-vein separation”, in
Proceedings of SPIE: Medical Imaging, San Diego, CA, 3658, 52-59, February, 1999.

CONFERENCE ABSTRACTS:

Year 2015:

(68) C Chen, EM Letuchy, RE Amelon, AD Heiner, KF Janz, TL Burns, JC Torner, SM Levy, PK Saha, “Finite
element methods on multi-row detector CT imaging to estimate elastic modulus of human trabecular bone”,
Annual Meeting of the American Society for Bone and Mineral Research, Seattle, WA, October 9-12, 2015.

(67) C Chen, EM Letuchy, RE Amelon, AD Heiner, KF Janz, TL Burns, JC Torner, SM Levy, PK Saha, “Finite
element methods on multi-row detector CT imaging to estimate elastic modulus of human trabecular bone”,
Annual Meeting of the American Society for Bone and Mineral Research, Seattle, WA, October 9-12, 2015.

(66) JD Newell, J Guo, KS Chan, D Jin, MK Fuld, PK Saha, EA Hoffman, JP Sieren “A 1024 CT reconstruction
matrix and B70 kernel increases the precision of airway measurements in the COPDgene?2 test-object”, Am J
Respir Crit Care Med 191, A3506, 2015.

(65) KS lyer,, D Jin, PK Saha, JD Newell, RG Barr, MK Han, RE Kanner, SI Rennard, EA Hoffman, T Dougherty.
“Total pulmonary vascular volume and one year progression of CT-assessed emphysema in the Spiromics
cohort”, Am J Respir Crit Care Med 191, A2436, 2015.

(64) JP Sieren, JD Newell, D Jin, KS Chan, M Escher, PK Saha, MK Han et al., “Evaluation of software and airway
results in a multicenter study using the Spiromics protocol”, Am J Respir Crit Care Med 191, A2272, 2015.

Year 2014:

(63) PK Saha, Y Liu, CA Calarge, RE Amelon, C Chen, EM Letuchy, TL Burns, JC Torner, SM Levy, “Multi-row
detector CT imaging with image analysis using an advanced tensor scale algorithm provides a robust assessment
of trabecular bone micro-architecture for human studies”, Annual Meeting of the American Society for Bone and
Mineral Research, 2014.

Year 2013:

(63) PK Saha, RE Amelon, Y Liu, C Li, D Jin, C Chen, JM Fishbaugher, EM Letuchy, CA Calarge, KF Janz, DB
Hornick J Eichenberger-Gilmore, TL Burns, JC Torner, SM Levy, “In vivo study of trabecular and cortical bone
in young adults with varying trajectories of bone development using multi-row detector CT imaging”, Annual
Meeting of the American Society for Bone and Mineral Research, 2013.

(62) C Li, D.Jin, EM Letuchy, TL Burns, KF Janz, JC Torner, SM Levy, PK Saha, “In vivo characterization of
cortical bone at distal tibia using multi-detector CT imaging — validation and results of application in healthy
young adults”, Annual Meeting of the American Society for Bone and Mineral Research, 2012.

Year 2012:

(61) PK Saha, CA Calarge, C Li, Y Liu, JM Fishbaugher, BC Tyler, NM Baker, TL Burns, KF Janz, JC Torner, SM

Levy, “Trabecular bone micro-architecture during SSRI treatment using multi-detector CT imaging and
topological analysis on a continuum between plates and rods”, Annual Meeting of the American Society for Bone
and Mineral Research, 2012.
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Year 2011:

(60)

(59)

PK Saha, Y Liu, CA Pauley, TL Burns, JC Torner, SM Levy, “Quantitative bone micro-architecture in young
adults using multi-detector CT imaging and volumetric topological analysis — a feasibility study”, Annual
Meeting of the American Society for Bone and Mineral Research, presented, 2011.

DM Vasilescu, Z Gao, PK Saha, M Ochs, ER Weibel, EA Hoffman, “Assessment of age dependent variations
in acini of C57Bl/6 mice via regional whole lung pnCT”, ATS, Anual Meeting, Denver, 2011.

Year 2010:

(58)

(57)

(56)

PK Saha, Y Liu, AF Halaweish, G Liang, J Sieren, EA Hoffman, “Reproducibility of volumetric topological
analysis for trabecular bone via multi-detector CT imaging” Proceedings of the Annual Meeting of the American
Society for Bone and Mineral Research, Toronto, ON, Canada, October 15-19, 2010.

DM Vasilescu, Z Gao, L Yin, T Eggleston, PK Saha, EA Hoffman, “Automatic, objective assessment of adult
murine acinar morphometry via optically magnified microCT” ”, in Proceeding of International Conference
from the American Thoracic Society, accepted for presentation, 2010.

Gao, DM Vasilescu, EA Hoffman, PK Saha, “A multi-scale topo-morphologic opening approach for
segmenting the pulmonary acinus in high resolution micro-CT images of fixed murine lungs”, in Proceeding of
International Conference from the American Thoracic Society, accepted for presentation, 2010.

Year 2007:

(55)

(54)

(53)

(52)

(51)

(50)

XH Zhang, XS Liu, P Sajda, PK Saha, FW Wehrli, XE Guo, “Roles of trabecular rods in determining elastic
moduli of human vertebral trabecular bone, in Transactions of the 53rd Annual Meeting of the Orthopaedic
Research Society, San Diego, February 11-14, 2007.

XS Liu, P Sajda, PK Saha, FW Wehrli, G Bevill, TM Keaveny, and XE. Guo, “Orientation analyses of
individual trabecular plates and rods: an application of complete volumetric decomposition”, in Proceedings of
the ASME’07 Summer Bioengineering Conference, Keystone, CO, June 20-24, 2007.

XS Liu, XH Zhang, P Sajda, PK Saha, FW Wehrli, XE Guo, “Contributions of trabecular rods of various
orientations in determining the elastic properties of human vertebral trabecular bone”, in Proceedings of the
ASME’07 Summer Bioengineering Conference, Keystone, CO, June 20-24, 2007.

G Chang, KS Pakin, ME Schweitzer, PK Saha, RR Regatte, “Quantitative bone quality assessment using digital
topological analysis and FDT on 7T MRI”, ISMRM 14th Annual Meeting 2006; Berlin, Germany, May, 2007.
FW Wehrli, GA Ladinsky, B Vasilic, A Popescu, M Wald, HK Song, PK Saha, L Loh, PJ Snyder, “Trabecular
structure measured with the MRI-based virtual bone biopsy at a surrogate site contributes to vertebral fracture
load independently of spinal BMD”, ISMRM 14th Annual Meeting 2006; Berlin, Germany, May, 2007.

PK Saha, Ol Saba, M Hudson, A Pick, G El-Khoury, EA Hoffman, “Trabecular bone structural analysis using

64 multi-detector CT scanner”, Proceedings of the 29th Annual Meeting of the American Society for Bone and
Mineral Research, Honolulu, HI, 22 (Suppl. 1), S193, September, 2007.

Year 2006:

(49)

(48)

XS Liu, P Sajda, PK Saha, FW Wehrli, XE Guo, “A 3D morphological analysis of trabecular bone based on
individual trabeculae segmentation”, in Transactions of the 52nd Annual Meeting of the Orthopaedic Research
Society, Chicago, IL March 19-22, 2006.
HH Ong, PK Saha, ED Schwartz, FW Wehrli, “Q-space simulations on mouse spinal cord white matter tract
histologic images”; in Proceedings of Proc. ISMRM 14th Annual Meeting 2006; Seattle, WA, 14, p 657, May,
2006.

HH Ong, AC Wright, SI Wehrli, A Souza, ED Schwartz, PK Saha, FW Wehrli, “Q-space propagator maps of
mouse spinal cord provide insight into regional axonal architecture”; ”; in Proceedings of Proc. ISMRM 14th
Annual Meeting 2006; Seattle, WA, 14, p 144, May, 2006.
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(47)

(46)

(45)

(44)

MJ Wald, B Vasilic, PK Saha, FW Wehrli, “Performance comparison of the spatial autocorrelation function
and the mean intercept-length in the determination of trabecular bone anisotropy in the in vivo environment” in
Proceedings of Proc. ISMRM 14th Annual Meeting 2006; Seattle, WA, 14, p 267, May, 2006.

FW Wehrli, GA Ladinsky, B Vasilic, BS Zemel, AC Wright, HK Song, PK Saha, H Peachy, PJ Snyder,
“Quantitative micro-MRI demonstrates significant effects on trabecular bone architecture in response to
antiresorptive therapy”, in Proceedings of Proc. ISMRM 14th Annual Meeting 2006; Seattle, WA, 14, p 119,
May, 2006.

A Coimbra, PK Saha, G Wesolowski, Y Tymofyeyev, J Szumiloski, R Hargreaves, D Williams, L Duong,
“Changes in trabecular bone microstructure are sensitive to disease progression and alendronate treatment in the
rabbit anterior cruciate ligament transection model of osteoarthritis”, in Proceedings of the 28th Annual Meeting
of the American Society for Bone and Mineral Research, Philadelphia, PA, 21 (Suppl. 1), SU091, September,
2006.

PK Saha, M Benito, PJ Snyder, B Vasilic, FW Wehrli, “Tensor-scale measures obtained by in vivo uMRI
detects increased trabecular bone anisotrophy in hypogonadal men”,in Proceedings of the 28th Annual Meeting
of the American Society for Bone and Mineral Research, Philadelphia, PA, 21 (Suppl. 1),. S109, September,
2006.

Year 2005:

(43)

(42)

(41)

(40)

(39)

(38)

(37)

(36)

GA Ladinsky, B Vasilic, A Popescu, M Wald, B Zemel, PJ Snyder, L Loh, HK Song, PK Saha, AC Wright,
FW Wehrli, “Trabecular structure correlates of vertebral deformity by micro-MRI," in Proceedings of Bone
quality: What is it and Can We Measure it?, Bethesda, 27, 2005.

B Das, PK Saha, RL Wolf, HK Song, AC Wright, ER Mohler, FW Wehrli, “MRI-based cerebrovascular plaque
segmentation using a new hybrid snake”, in Proceedings of Proc. ISMRM 13th Annual Meeting, Miami, Florida,
13, 2329, May, 2005.

MJ Wald, PK Saha, B Vasilic, FW Webhrli, “Mapping structural tensors from high-resolution trabecular bone
images by 3D spatial autocorrelation”, in Proceedings of Proc. ISMRM 13th Annual Meeting, Miami, Florida,
13, 1991, May, 2005.

GA Ladinsky, B Vasilic, A Popescu, M Wald, B Zemel, PJ Snyder, L Loh, HK Song, PK Saha, AC Wright,
FW Wehrli, “Degree of vertebral deformities is associated with topology of trabecular network measured
noninvasively at radius and tibia surrogate sites”, in Proceedings of ASBMR, 27th Annual Meeting, Nashville,
S383, September, 2005.

GA Ladinsky, B Vasilic , AM Popescu, B Zemel, AC Wright, HK Song, PK Saha, H Peachy, PJ Snyder, FW
Wehrli, “MRI based virtual bone biopsy detects large one-year changes in trabecular bone architecture of early
postmenopausal women," in Proceedings of ASBMR, 27th Annual Meeting, Nashville, S15, September, 2005.
GA Ladinsky, B Vasilic, A Popescu, M Wald, B Zemel, PJ Snyder, L Loh, HK Song, PK Saha, A Wright, FW
Wehrli, “Degree of vertebral deformities is associated with topology of trabecular network measured
noninvasively at radius and tibia surrogate sites”, in Proceedings of ASBMR, 27th Annual Meeting, Nashville,
M295, Spetember, 2005.

XS Liu, P Sajda, PK Saha, FW Wehrli, XE Guo, “Contribution of micro-architecture to the elastic modulus of
trabecular bone”, in Transactions of the 51st Annual Meeting Orthoped Res Soc, Washington DC, 192, 2005.
XS Liu, P Sajda, PK Saha, FW Wehrli, XE Guo, “A 3D morphological analysis based on individual trabeculae
segmentation for human trabecular bone, in Proceedings of Biomedical Engineering Society Annual Meeting,
Baltimore, MD, September 28-Octoberl, 952, 2005.

Year 2004:
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(35)

(34)

XS Liu, P Sajda, PK Saha, FW Wehrli, XE Guo, “Skeleton micro-architecture predicts elastic modulus of
trabecular bone”, in Proceedings of Proc 2004 Annual Fall Meeting Bio Med Eng Soc, Philadelphia, PA, 447,
2004.

A Techawiboonwong, HK Song, PK Saha, FW Wehrli, “Relative performance of FLASE, TrueFISP and
gradient echo in u-MRI of trabecular bone”, in Proceedings of Proc ISMRM,12th Annual Meeting, Kyoto, Japan,
May, 2004.

Year 2003:

(33)

(32)

(31)

(30)

(29)

PK Saha, FW Wehrli, “Tensor scale: a new method for quantifying structural anisotropy in trabecular bone
image”, in Proceedings of International Society for Magnetic Resonance in Medicine, 777, Toronto, Canada,
2003.

JC Gee, Z Xie, BR Gomberg, AC Wright, PK Saha, FW Wehrli, “Micro-MRI derived bone structure: effect of
serial registration in longitudinal analysis”, in Proceedings of International Society for Magnetic Resonance in
Medicine, 924, Toronto, Canada, 2003.

PK Saha, B Wang, A Jalali, M Ishii, JM Edvinsson, | Khodaei, DA Roberts, RR Rizzi, “Co-registration of
proton and hyperpolarized 3He Gas MRI of paranasal sinuses in a procine model”, in Proceedings of
International Society for Magnetic Resonance in Medicine, 1380, Toronto, Canada, 2003.

MA Fernandez-Seara, AC Wright, SL Wehrli, PK Saha, FW Wehrli, “Osteoid water and porosity increased in
hypomineralized cortical bone in an animal model of osteomalacia”, in Proceedings of the Twenty-fifth Meeting
of the American Society for Bone and Mineral Research, Minneapolis, MN, SU 432, 2003.

FW Wehrli, AM Popescu, B Vasilic, BK Gomberg, PK Saha, B Zemel, B Bunker, AC Wright, HK Song, PJ
Snyder, M Benito, H Peachey, “Longitudinal changes in trabecular bone architecture detected by micro-MRI
based virtual bone biopsy”, in Proceedings of the Twenty-fifth Meeting of the American Society for Bone and
Mineral Research, Minneapolis, MN, 1100, 2003.

Year 2002:

(28)

(27)

(26)

(25)

(23)

(22)

B Wang, PK Saha, RR Rizi, DA Roberts, DA Lipson, J Baumgardner, M Ishii, W Gefter, MD Schnall, GA
Johnson, JK Udupa “Airway segmentation via hyperpolarized *He gas MRI using scale-based fuzzy
connectedness”, in Proceedings of International Society for Magnetic Resonance in Medicine, 763, Honolulu,
HI, 2002.

R R.Rizi, DA Roberts, PK Saha, M Aranda, J Baumgardner, M Ishii, | Dimitrov, W Gefter, MD Schnall, JS
Leigh, “Atelectasis: a useful evaluation by hyperpolarized *Helium magnetic resonance imaging”, in
Proceedings of International Society for Magnetic Resonance in Medicine, 2029, Honolulu, HI, 2002.

RR Rizi, PK Saha, DA Roberts, J Baumgardner, D Lipson, B Wang, M Ishii, W Gefter, MD Schnall, JS Leigh,
“Measurement of lung volume using hyperpolarized helium-3He gas MRI and scale-based fuzzy connectedness”,
in Proceedings of International Society for Magnetic Resonance in Medicine, 2030, Honolulu, HI, 2002.

PK Saha, FW Wehrli, BR Gomberg, M Takahashi “Trabecular bone thickness from in vivo MRI using fuzzy
distance transform”, in Proceedings of International Society for Magnetic Resonance in Medicine, 146,
Honolulu, HI, 2002.

BR Gomberg, L Hilaire, PK Saha, L Loh, M Fernandez-Seara, FW Wehrli, “MR-based morphometry of the
proximal femur”, in Proceedings of International Society for Magnetic Resonance in Medicine, 105, Honolulu,
HI, 2002.

R Wolf, J Duda, HK Song, A Wright, PK Saha, E Mohler IlI, FW Wehrli, “Semi-automatic analysis of
atherosclerotic lesion burden using an ellipse-fitting and histogram-based thresholding method”, in Proceedings
of International Society for Magnetic Resonance in Medicine, 1569, Honolulu, HI, 2002.
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(21)

(20)

(19)

(18)

BR Gomberg, M Fernandez-Seara, BS Zemel, PK Saha, E Vardi, L Loh, L Hilaire, FW Wehrli, “Measurement
of Trabecular Bone Volume Fraction in the Proximal Femur”, in Proceedings of International Society for
Magnetic Resonance in Medicine, 1811, Honolulu, HI, 2002.

FW Wehrli, MB Leonard, BR Gomberg, PK Saha, “MRI-based virtual bone biopsy applied to renal
osteodystrophy”, in Proceedings of International Society for Magnetic Resonance in Medicine, 280, Honolulu,
HI, 2002.

FW Wehrli, BR Gomberg, PK Saha, HK Song, AC Wright, PJ Snyder, M Takahashi, “Implications of bone
loss on trabecular network topology studied by in vivo p-MRI”, Fifth International Symposium on Bone
Architecture and the Competence of Bone in Monterey, California, USA, 2002.

FW Wehrli, M Leonard, BR Gomberg, PK Saha, “Magnetic resonance-based virtual bone biopsy reveals
architectural implications of renal osteodystrophy”, in Proceedings of the Twenty-fourth Meeting of the
American Society for Bone and Mineral Research, San Antonio, Texas, S417, 2002.

Year 2001:

17)

(16)

(15)

(14)

(13)

(12)

(11)

BR Gomberg, PK Saha, SN Hwang, HK Song, FW Wehrli, “Integrated processing system for in vivo MR
images of trabecular bone networks”, in Proceedings of International Society for Magnetic Resonance in
Medicine, 845, Glasgow, Scotland, 2001.

FW Wehrli, BR Gomberg, PK Saha, HK Song, SN Hwang, “Digital topological analysis of in vivo MR
microimages of trabecular bone reveals structural implications of bone loss”, in Proceedings of International
Society for Magnetic Resonance in Medicine, 251, Glasgow, Scotland, 2001.

RR Rizi, J Baumgardner, PK Saha, M Aranda, A Asaii, M Frazer, DA Roberts, MD Schnall, JS Leigh,
“Regional lung compliance by hyperpolarized *Helium magnetic resonance imaging”, in Proceedings of
International Society for Magnetic Resonance in Medicine, 944, Glasgow, Scotland, 2001.

FW Wehrli, HK Song, M Fernandez-Seara, BR Gomberg, L Hilaire, SN Hwang, PK Saha, SL Wehrli, M
Takahashi, “Quantitative NMR imaging of architecture and function of connective tissues”, in 14th Conference
of International Society of Magnetic Resonance, Rhodes, Greece, 2001.

PK Saha, JK Udupa, T Lei, JM Abrahams, “Scale-based maximum intensity projection (MIP) rendering”, in
Proceedings of Radiological Society of North America, 689, Chicago, 2001.

FW Wehrli, BR Gomberg, PK Saha, HK Song, SN Hwang, PJ Snyder, “Digital topological analysis of in vivo
MR micro-images of trabecular bone Reveals structural implications of osteoporosis”, American Society for
Bone and Mineral Research, Phoenix, Arizona, USA, 2001.

BR Gomberg, SN Hwang, PK Saha, HK Song, FW Wehrli, “Device for Digital Topological Analysis of
Trabecular Bone Images”, in Proceedings of Twenty-third Annual Meeting of the American Society for Bone
and Mineral Research, Phoenix, AZ, 1, S344, 2001.

Year 2000:

(10)

(9)

(8)

(")

R Gomberg, PK Saha, HK Song, FW Webhrli, “Direct measurement of trabecular bone anisotropy for in vivo
MR images”, in Proceedings of International Society for Magnetic Resonance in Medicine, 128, Denever, CO,
2000.

BR Gomberg, PK Saha, HK Song, FW Wehrli, “Algorithm for measuring cortical bone thickness from high-
resolution MR images”, in Proceedings of International Society for Magnetic Resonance in Medicine, 2137,
Denever, CO, 2000.

PK Saha, JK Udupa, EF Conant, DP Chakraborty, D Sullivan, “Computerized measurement of breast tissue
glandularity via digitized mammograms”, in Proceedings of Era of Hope, Department of Defense, Atlanta, GA,
199, 2000.

PK Saha, JK Udupa, JM Abrahams, “Bone-free renditions of cerebral aneurysms via 3D computed tomographic
angiography”, in Proceedings of Radiological Society of North America, Chicago, IL, 671, 2000.
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(6) FW Wehrli, BR Gomberg, PK Saha, SN Hwang, HK Song, AC Wright, “Virtual Bone Biopsy by in vivo
Magnetic Resonance Microimaging,” American Society for Bone and Mineral Research, Toronto, Ontario,
Canada, 2000.

Year 1999:

(5) T Lei, JK Udupa, PK Saha, D Odhner, R Baum, SK Tadikonda, K Yucel, “Artery-vein separation using MR
angiographic data: in 25 patients”, in Proceedings of 7th International Society for Magnetic Resonance in
Medicine, Philadelphia, PA, 2, 1235, 1999.

(@) BR Gomberg, FW Wehrli, PK Saha, M Takahashi, SN Hwang, “R," dependence on structural anisotropy in
trabecular bone of the radius”, in Proceedings of 7th International Society for Magnetic Resonance in Medicine,
Philadelphia, PA, 3, 2152, 1999.

3 BR Gomberg, PK Saha, HK Song, SN Hwang, FW Webhrli, “Can MR-derived topological parameters help
predict osteoporotic fractures?”, in Proceedings of 7th International Society for Magnetic Resonance in
Medicine, Philadelphia, PA, 3, 2153, 1999.

2 EM Shapiro, PK Saha, J Kaufman, RR Regatte Reddy, A Borthakur, JB Kneeland, JS Leigh, JK Udupa, R
Reddy, “In-vivo evaluation of human cartilage compression and recovery using *H and ?*Na MRI”, in
Proceedings of 7th International Society for Magnetic Resonance in Medicine, Philadelphia, PA, 1, 548, 1999.

Year 1998:

@ PK Saha, BR Gomberg, HK Song, FW Wehrli, “Topological analysis of trabecular network”, in Proceedings
of ISMRM Workshop on Magnetic Resonance of Connective Tissues and Biomaterials, University of
Pennsylvania Medical Center, Philadelphia, Pennsylvania, USA, 49, 1998.

BOOK CHAPTERS:

(2) JK Udupa, PK Saha, “Fuzzy connectedness”, in Insight into Images Principles and Practice for Segmentation,
Registration, and Image Analysis, Terry Yoo (Editor), A K Peters, Ltd, 2004.

@ BR Gomberg, PK Saha, HK Song, SN Hwang, FW Wehrli, “Three-dimensional Digital Topological Analysis
of Trabecular Bone,” in Noninvasive Assessment of Trabecular Bone Architecture and the Competence of Bone
(Advances In Experimental Medicine and Biology) Eds. S. Mujumdar and B. K. Bay., Volume 496. New York,
Kluwer Academic/Plenum Publishers, 2001.



Punam Kumar Saha, PhD Page 32
Professor, U lowa, lowa City

Grant pages
Active:
Q) Title: Tensor Scale-based Methods for Assessment of Trabecular
Bone Quality
Grant Number: NIH RO1 AR054439
PI: PK Saha
Duration: 04/01/2009 - 03/31/2013
Efforts: 3.6 months/calendar year
Total project cost: $1,416K

Summary: This project will develop an advanced technology for trabecular bone (TB) quality assessment via in vivo
imaging using tensor scale which will enable early detection of TB micro-architectural changes in response to treatment
or bone disease including osteoporosis. The technology proposed in the project will be helpful to diagnose osteoporotic
patients at early stage of the disease and routinely monitor their disease status or effects of therapeutic treatments.

(2) Title: Fluoride and Other Factors in Childhood Bone Development —
Supplement
Grant Number: NIH 3 R01 DE012101-13S1
PI: SM Levy
My Role: Co-I; CT based quantitative bone quality assessment
Duration: 09/01/2011 - 08/31/2014
Efforts: 2.4 months/calendar year
Total project cost: $1,954K

Summary: Although osteoporosis is generally considered a disease of older adults, there is increased recognition of the
importance of adequate bone accrual in childhood, adolescence, and early adulthood for prevention of bone disease later
in life. However, many gaps remain in our understanding of how bone develops during childhood/adolescence/early
adulthood, including the effects of modifiable and non-modifiable factors. Continued follow-up of the lowa Bone
Development Study cohort to age 19 provides a unique opportunity to assess the relative importance of fluoride and
other dietary, physical activity, body composition, and genetic factors on bone development, maturation and bone
properties to near peak bone mass. Findings will improve our understanding of the best strategies to optimize skeletal
health and prevent future bone disease.

3 Title: Cartilage, Bone and Marrow Interactions in Knee OA
Grant Number: NIH R01 AR056260
Overall PI; R. Regatte, New York University, New York
Subcontract PI: PK Saha
Duration: 07/01/2010 - 06/30/2015
Efforts: 1.8 months/calendar year
Total project cost: $398K

Summary: The major goal of this project is to develop advanced image-processing and visualization technologies
employing fuzzy distance transform (FDT), digital topological analysis (DTA) and tensor analysis suitable for
trabecular bone micro-structural analyses via in vivo MR imaging.

4) Title: Mechanical Stress and Skeletal Plasticity after Spinal Cord
Injury in Humans
Grant Number: NIH R0O1 HD062507
PI: R. K. Shields, Physical therapy and rehab science
My Role: Co-I; analysis of bone using CT imaging
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Duration: 07/24/2010-05/31/2015
Efforts: 0.6 months/calendar year
Annual direct cost under my supervision: ~$60K

Summary: Goal is to improve bone architecture and density in people with spinal cord injury

5) Title: Multi-center Structural & Functional Quantitative CT Pulmonary
Phenotyping
Grant Number: NIH 1 R01 HL112986-01
(Bioengineering Research Partnership grant)

PI: Eric Hoffman

My Role: Pl of the image processing core
Duration: 08/01/2012-5/31/2016

Efforts: 1.8 months/calendar year

Annual direct cost under my supervision: ~$100K

Summary: This proposed bioengineering research partnership seeks to take advantage of the emerging acquisition
technique of multi-spectral computed tomography (currently dual energy CT: DECT), careful evaluation of dose
lowering methods, and novel approaches to statistical cluster analysis to expand the biomarkers used in multi-center
studies to identify sub-populations of lung disease.
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Pending:
Q) Title: Quantitative Bone Micro-Architecture: Characterization In Young
Adults
Grant Number: NIH 1 R21 AR062894-01
Status: Resubmitted
PI: PK Saha
Duration: 4/01/2013-03/31/2015
Efforts: 1.2 months/calendar year

Total project direct cost:$275K
Summary: The major goals of this project are to evaluate a new multi-detector based technology to quantitatively
assess trabecular bone micro-architecture in vivo and to fully understand its potential and limitations in a human study
to facilitate designing and executing future large scale clinical trials, fulfilling our long-term goal of understanding
trabecular bone micro-architectural alterations due to different clinical conditions, interventional or preventive
procedures and their relationships to fracture risk.

2 Title: An integrative statistics-guided image-based multi-scale lung
model
Grant Number: NIH 1UO01HL 114494-01
Status: Scored; not awarded; planning for resubmission
PI: Chin-Long Lin
My Role: Co-l
Duration: 08/01/12-07/31/17
Efforts: 1.8 months/calendar year
Annual direct cost under my supervision: ~$60K

Summary: Dr. Saha will oversee the research involving vessel tree segmentation, quantification, and analysis. Dr. Saha
been working on basic and translational research related to segmentation, quantitative structural analysis, and statistical
modeling in various medical applications including pulmonary and bone imaging. He has taken the leading role in
developments of several new technologies including digital topological analysis, fuzzy distance approach, tensor scale,
multi-scale morphological opening, class uncertainty theory, which have been being used by multiple research institutes
and have been successfully applied to various research and clinical studies. His valuable knowledge and expertise with
wide range medical image analytic methods and applications especially with regards to multi-scale topological and
geometric approaches to vascular image analysis.

3 Title: Novel Imaging Biomarkers of Acute Joint Injury and Early PTOA
Grant Number: NIH 1 RO1 AR063682-01
Overall PI: G. Chang, New York University, New York
Status: Scored; not awarded; planning for resubmission.
Subcontract PI: PK Saha
Duration: 4/01/2013-05/31/2018
Efforts: 2.4 months/calendar year
Total project cost: $51K

Summary: To develop new imaging biomarkers for acute joint injury and early PTOA.
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Completed:

(1) Title: Treatment effects on quantitative in vivo trabecular bone micro-architectural measures in young adults

Grant Number: ICTS/CTSA pilot grant # 1557

Pl: PK Saha

Duration: 6/1/2011 — 5/31/2012

Efforts: no faculty support allowed

Total project (direct) cost: $50K
Summary: Overall aim of this project is to conduct MDCT-based 3-D volumetric BMD and TB micro-architectural
assessments, and obtain conventional DXA-based areal BMD measurements (hip, lumbar spine, and whole body), along
with pQCT-based volumetric BMD at the 4% distal tibia sit in four groups of young adults (age: 18-21 years) with
anticipated differences in bone mineralization

(2) Title: Micro-mechanical Modeling of Trabecular Bone
Grant Number: NIH 1 R01 AR051376
Overall PI: X. E. Guo, Columbia University, New York
Subcontract PI: PK Saha
Duration: 7/1/2006 — 6/30/2011
Efforts: 2.4 months/calendar year
Total project cost: $422K
Summary: To develop a new, efficient, micro-structural finite-element modeling techniques

(3) Title: Quantification of Osteophytes in a Rabbit Model of Osteoarthritis

Grant Number:

Pl: PK Saha

Duration: 4/9/2007-4/9/2008

Efforts: 0.12 months/calendar year

Total project cost: $30K

Funding agent: Merck & Co., Inc.
Summary: The major goals of this project are to develop, validate, and apply new image processing and analysis tools
for quantifying volume and thickness of osteophytes formed on the cortical surface of the distal rabbit femur and to
assess the induced architectural modifications caused by altered stress, derived from regional structure analysis of
subcortical trabecular bone.

(4) Title: Quantification of Osteophytes in a Rabbit Model of Osteoarthritis

Grant Number: LKR25567

PI: PK Saha

Duration: 4/13/2005-2/17/2007

Efforts: 0.6 months/calendar year

Total project cost: $76K

Funding agent: Merck & Co., Inc.
Summary: The major goals of this project are to develop, validate, and apply new image processing and analysis tools
for quantifying volume and thickness of osteophytes formed on the cortical surface of the distal rabbit femur and to
assess the induced architectural modifications caused by altered stress, derived from regional structure analysis of
subcortical trabecular bone.

(5) Title: Image and Model-Based Analysis of Lung Diseases
Grant Number: ¢ R0O1 HL64368
PI: E. Hoffman
Role: Co-I, participating in image analysis efforts
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Duration: 9/1/2005 - 8/31/2010

Efforts: 0.36 months/calendar year

Total project cost under my supervision: $111K
Summary: The main goal is to study normal pulmonary physiology and develop a suite of image analysis tools for a
complete quantitative analysis of human lungs from MDCT and MR.
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