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CURRICULUM VITAE 

A. PERSONAL INFORMATION 

Name in Full Brent J Liu, Ph.D. 
Current Business Address Department of Biomedical Engineering 

1042 Downey Way, DRB-264 
Los Angeles, CA 90089-1111 

Current Business Phone 
Current Business Fax 
E-Mail Address 

(213) 821-1912   
(213) 821-3897  
 Email: brentliu@usc.edu 

B. EDUCATION 

High School Schurr High School, Montebello, CA, 1986 
 

University 
 
 
Graduate School 

University of California, Los Angeles, CA, B.S., 
Electrical Engineering, 1990 

 
University of California, Los Angeles, CA, Ph.D., 

Biomedical Physics, 1996 
 

Post Doctoral Fellowship University of California at Los Angeles, CA, Medical 
Imaging & Informatics, 1996-1999 

 
Honors and Awards Certificate of Merit Award, RSNA1998 for Scientific 

Exhibit: “Diagnostic Reading Protocols for a 
Neuroradiology Workstation”, Chicago, IL, 1998 

 
Certificate of Merit Award, RSNA2001 for 

Educational Exhibit: “PACS Archive Upgrade and 
Data Migration: Clinical Experiences”, Chicago, 
IL, 2001 

 
Certificate of Merit Award, RSNA2003 for Inforad 

Exhibit: “Control of Image Workflow Using 
Wireless PDAs”, Chicago, IL, 2003 

 
Certificate of Merit Award, RSNA2004 for Inforad 

Exhibit: “The Data Storage Grid: The Next 
Generation of Fault-Tolerant Storage for Backup 
and Disaster Recovery of Clinical Images”, 
Chicago, IL, 2004 
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C. PROFESSIONAL BACKGROUND  

      Academic Appointments:   
 

Associate Professor of Research, Department of Biomedical Engineering, Viterbi 
School of Engineering, USC, April 2010 – present. 

 
Assistant Professor of Research, USC Keck School of Medicine, Department of 

 Radiology, USC Viterbi School of Engineering, Department of Biomedical 
 Engineering, Los Angeles, CA,, May 1, 2003 to April 2010.  
  
 Postdoctoral Fellow, University of California at Los Angeles, Medical Imaging & 
 Informatics, Los Angeles, CA, 1996-1999 
 
  Honorary Lectureship, Hong Kong Polytechnic University,  Hong Kong, China, 

 2003. 
   
   
  Specific Teaching Responsibility: 

 
  BME Instructor for two graduate courses in Biomedical Engineering Department, 

 BME 527 & BME 528 2004-Present. 
 
  Special Guest Lecture on Medical Imaging Informatics for School of Pharmacy 

 Graduate, Course PSCI 599, Part of the BISI headed by Prof. Walter Wolf, Spring 
 2006. 

 
  Teach classes for graduate students in medical image processing, Biomedical 

 Physics Graduate Program, University of California at Los Angeles, 1996-1999 
 
  Teach Workshop courses in PACS (Picture Archiving and Communication 

 Systems) Implementation, and Acceptance Testing Design/Development at the 
 Hong Kong Polytechnic University, 2003 

 
 
  Specific Administrative Responsibilities: 
 
  Director, Image Processing and Informatics Laboratory (IPILab) 

Steering Committee Member, CTSA Initiative, Biomedical Informatics, 
 Biostatistics and Research Ethics Design Team Member, CTSA Initiative 

 
  Other: 
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  Professional PACS Appointments and Experience 
 
 Director of Special Projects and PACS System Administrator, Saint John’s 
 Health Center, (Manufacturer Experience including GE, Siemens, Cedara, 
 Stentor, and Fuji PAC systems) Santa Monica, CA, 1999-2002 

• Responsible for the integration, implementation, and support of a full-scale 
filmless PACS system at Saint John’s Health Center, a high profile 
Community Hospital, including workflow/training/support. 

• Involved in the planning/implementation/integration of all Imaging-related 
systems including RIS, Nuclear Medicine PACS, and Radiation Oncology 
Treatment Planning systems. 

• Managed a three-member team to provide support and training of the PACS. 
 
  PACS Implementation Manager, University of California, Los Angeles, CA 

 2002-2003 
• Responsible for managing the integration and implementation of a full-scale 

filmless PACS system at the UCLA Health Care campuses in Westwood and 
Santa Monica including workflow/training/support. 

• Involved in the planning/implementation/integration of all Imaging-related 
systems including RIS, Nuclear Medicine PACS, Radiation Oncology 
systems, and Cardiology Imaging systems. 

• Managed an eight-member team to plan the PACS implementation process. 
 
  PACS Advisor, University of Southern California Healthcare Consultation 

 Center II, Los Angeles, CA, 2003-present 
• Participated in an Advisory role for the entire PACS process including 

Contract Negotiations, Implementation Planning and Strategy, Training, 
Workflow, Go-Live, and Support.  HCCII is a high-profile Outpatient Facility 
with US, CR, CT, MR and solely operated by the Department of Radiology. 

• Managed a five-member IT team to provide planning, strategy, and support 
for the PACS. 

 
  PACS Advisor, Washoe Health Center, Reno, NV, 2001-2002 

• Participated in an Advisory role for the PACS process including 
Implementation Planning and Strategy, Training, Workflow and Go-Live.  
Washoe Health Center is a Level II Trauma Center with 355 beds. 

• Designed, Developed, and Performed the Acceptance Test for the PACS 
installation 

 
  PACS Advisor, Saint John’s Health Center, Santa Monica, CA, 2002-present 

• Participate as an Advisory Role for Post PACS implementation system 
stability, and Future Vision of PACS and RIS. 

 
  PACS Advisor, Overlake Hospital, Bellevue, WA, 2002-present 
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• Participated in an Advisory role for the PACS process including 
Implementation Planning and Strategy, Training, Workflow and Go-Live.  
Overlake Hospital is a Level III Trauma Center with 337 beds, which also 
includes two separate Outpatient Facilities both with US, CR, MR, CT, and 
PET. 

• Designed, Developed, and Performed the Acceptance Test for the PACS 
installation. 

 
 

D. SOCIETY MEMBERSHIPS 
 
  Professional: 
 

• Society Photo-Optical Instrumentation Engineers, 2003 - Present  
• Radiological Society of North America, 2003 - Present 

 
  

E. SERVICE 
 
  Professional Organizations: 
 
  National 
   

1. Co-Chair, SPIE Medical Imaging Conference, PACS and Imaging 
Informatics, 2012 

2. Co-Chair, SPIE Medical Imaging Conference, PACS and Imaging 
Informatics, 2011 

3. Co-Chair, SPIE Medical Imaging Conference, PACS and Imaging 
Informatics, 2010 

4. Co-Chair, SPIE Medical Imaging Conference, PACS and Imaging 
Informatics, 2009 

5. Chairman of Session for SPIE Conference: Medical Imaging 2008. 
6. Chairman of Session for SPIE Conference: Medical Imaging 2007. 
7. Chairman of Session for SPIE Conference: Medical Imaging 2006. 
8. Chairman of Session for SPIE Conference: Medical Imaging 2005. 
9. Chairman of Session for SPIE Conference: Medical Imaging 2004. 
10. Chairman of Session for SPIE Conference: Medical Imaging 2003. 
11. Chairman of Session for SPIE Conference: Medical Imaging 2002. 

 
  Other:  
   
  Consultantships 
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• Research Consultant, IPI Laboratory, Children’s Hospital Los Angeles/USC, 
1999-2003  

• Reviewer for IEEE Trans Med Imaging, 2000-Present  
• Consultant, Reliance Healthcare, Inc., 2000 – Present 

 
 

F. RESEARCH ACTIVITIES 

Major Areas of Research Interest: 
 
 Medical Imaging Informatics, Picture Archiving and Communication Systems. 
 PACS clinical uptime and usability, new PACS technology, Disaster Recovery for 
 clinical PACS, design and implementation of high-resolution image display 
 workstations, next generation Internet and its clinical applications, and advances 
 in the area of image processing and information management for healthcare.  
 
 Research Grants: 
 

1. Medical Image/Data Security Assurance Using Digital 
Envelope, R01 LM07606, NLM/NIH, Investigator (PI: 
H.K. Huang), 2003-2006, Medical Images security is an 
important issue when digital images and their pertinent 
patient information are transmitted across public 
networks. The research project is to study the current 
data encryption technologies, and to design and develop 
an infrastructure of deploying the security standards in a 
hospital PACS environment. (12% FTE) 

 

$2,250,000 
(Direct+Ind) 

2. Digital Hand Atlas in Assessment of Skeletal 
Development, R01 EB00298, NIBIB/NIH, Investigator 
(PI: H.K. Huang), 2004-2008, The research project is to 
develop a large-scale digital hand atlas with a computer-
assisted diagnostic (CAD) server supporting automated 
and Web-based bone age assessment for pediatric cases 
from age 0-18.  Current bone age assessment is 
performed in the clinical environment using an outdated 
book containing images from a select group of children 
fifty years ago. (30% FTE) 

 

$1,375,803 
(Direct+Ind) 

3. Summer Undergraduate Research Program, 22-2149-
6044, USC, PI: Brent J. Liu, Summer 2004, This grant is 
to fund potential undergraduate students interested in 
performing Medical Imaging Informatics Research 
during the summer. (30% FTE) 

$10,000 
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4. Summer Undergraduate Research Program, 22-2149-

6044, USC, PI: Brent J. Liu, Summer 2005, This grant is 
to fund potential undergraduate students interested in 
performing Medical Imaging Informatics Research 
during the summer. (30% FTE) 

 

$5,000 

5. Summer Undergraduate Research Program, 22-2149-
6044, USC, PI: Brent J. Liu, Summer 2006, This grant is 
to fund potential undergraduate students interested in 
performing Medical Imaging Informatics Research 
during the summer. (30% FTE) 

 

$9,000 

6. Summer Undergraduate Research Program, 22-2149-
6044, USC, PI: Brent J. Liu, Summer 2007, This grant is 
to fund potential undergraduate students interested in 
performing Medical Imaging Informatics Research 
during the summer. (30% FTE)  

 
7. Summer Undergraduate Research Program, 22-2149-

6044, USC, PI: Brent J. Liu, Summer 2008, This grant is 
to fund potential undergraduate students interested in 
performing Medical Imaging Informatics Research 
during the summer. (30% FTE)  

 

$6,000 
 
 
 

$9,000 

8. USC Wright Foundation Research Award, 23-5149-
4292, Wright Foundation, PI: Brent J. Liu, 2005-2007 A 
DICOM-RT ePR System for Managing Brain Tumor 
Patients, The project is to research and develop an 
electronic patient record for imaging and informatics 
data of cancer patients with brain tumors undergoing 
radiation therapy. (30% FTE) 

 

$50,000 

9. Development of a Novel Imaging and Informatics 
Platform for Translational Small Animal and Molecular 
Imaging Research, USC CTSI Pilot and Feasibility 
Grant Program, Core Resource, PI: Brent J. Liu, July 
2008 – July 2009, The project is to develop imaging and 
informatics toolkits to allow for basic research science 
to be performed in the molecular imaging center for 
small animals. (20% FTE) 

 

$20,000 

10. Use of Ultrasound for Image-Guided Surgery, 22-1508-
1500, James H. Zumberge Research and Innovation 

$50,000 
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Fund, co-PI (PI: Jesse Yen) July 2007- July 2009, The 
project is a collaboration of three teams of expertise to 
develop an Ultrasonic navigational device for image-
guided surgery. (10% FTE) 

 
11. Cancer Bioinformatics Grid (caBIG) In Vivo Imaging 

Workspace Participant, 53-5149-0540, NCI/NIH, PI: 
Brent J. Liu, 2005-2006, This contract was to help 
develop an Imaging workspace within the caBIG 
infrastructure and identify project needs within the 
workspace to be funded in the future. (30% FTE) 

 

$45,000 
 

12. T32 Biomedical Imaging Informatics Training Program, 
T32 EB00438, NIBIB/NIH, Investigator (PI: H.K. 
Huang) Sep 2005-Sep 2010, This five year training 
program is to draw candidates from the BME, MD/PhD, 
and Residency programs who want to perform 
translational research in Medical Imaging Informatics. 
(5% FTE) 

 

$1,600,000 
(Direct+Ind) 

13. DOD USAMRMC/TATRC/HMJF Development of Unique 
Advanced Medical Research and Development Initiatives in 
the Western United States and Pacific Rim, Proton Beam 
Therapy Innovations, Phase I Subaward, 0000138722, 
USAMRMC/HMJF, PI: Brent J. Liu, Jan 2007 - Dec 2008, 
The project is to research and develop an electronic patient 
record of imaging and informatics data for cancer patients 
undergoing Proton Therapy treatment. (10% FTE) 

 

$147,099 
(Direct+Ind) 

14. DOD USAMRMC/TATRC/HMJF Development of Unique 
Advanced Medical Research and Development Initiatives in 
the Western United States and Pacific Rim, Proton Beam 
Therapy Innovations, Phase II Subaward, W81XWH-04-2-
0025, USAMRMC/HMJF, PI: Brent J. Liu, Dec 2008 - Dec 
2009, The project is to investigate and develop extensions to 
the electronic patient record of imaging and informatics data 
for cancer patients undergoing Proton Therapy treatment 
including imaging informatics tools and built-in decision 
support . (25% FTE) 

 

$100,000 
(Direct+Ind) 

15. DOD USAMRMC/TATRC Advanced Medical 
Technology Initiative (AAMTI) Remote Computer-
Aided Diagnosis of Acute Intracranial Hemorrhage in 
the Timely Evaluation of TBI, Subaward, 2007011185, 

$120,000 
(Direct+Ind) 
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USAMRMC/TATRC,  co-PI, (PI: H.K. Huang), Dec 
2008 - Dec 2009, The project is to research and develop 
a CAD system for timely diagnosis of Acute Intracranial 
Hemorrhage (AIH) in critical environments. (10% FTE) 
 

16. (10% salary support 1/12 – 12/12), PI, Brent J Liu; (25% 
RA support 5/12 – 12/12) BME PhD student Sneha 
Verma, “Radiation Medicine Central Nervous System 
Studies Phase II, Subcontract”, DOD/TATRC/LLU, 
Grant Number: W81XWH-11-2-0151, Grant Period: 
01/01/12 – 08/30/14, PI-Brent Liu 
 

$169,759 
(Dir+Ind) 

17. (12.5% salary support 7/12 – 12/12),  Investigator, Brent 
J Liu; (25% RA support 8/12-12/12) BME PhD student 
Ximing Wang, “Optimizing Participation Through 
Technologies (OPTT) - RERC for Successful Aging 
With Disability”, DOE/NIDRR, Grant Number: 
H133E080024, Grant Period: 10/01/2008 - 09/30/2013, 
PI-Carolee Winstein   
 

$4,750,000 
(Dir+Ind) 

18. (25% RA support 1/12 – 7/12) BME PhD student 
Ximing Wang, “Optimizing the Dose of Rehabilitation 
After Stroke” Clinical Trial, NIH/NIHCD, Grant 
Number: R01HD065438, Total Funding Amount:, Grant 
Period: 01/01/11 – 12/30/15, PI-Carolee Winstein  
 

$1,062,500 
(Dir+Ind) 

19. (49% Non-USC support 1/12 – 7/12), Investigator, 
Brent J Liu; (25% RA support 3/12- 12/12) BME PhD 
student Ruchi Deshpande, “VA Caregivers Rural 
Health”, VA Long Beach Hospital/LAREI Grant 
Number: 2135000, Grant Period: 07/01/11 – 07/01/13, 
PI-Sophia Chun 
 

$499,899 
(Dir+Ind) 

20. (50% Non-USC support 8/12 – 12/12), Investigator, 
Brent J Liu, “Intergovernmental Personnel Act – VA 
Long Beach Health Care System”, VALB, Grant 
Number: 54-4508-4361, Grant Period: 08/01/12 – 
07/30/13, PI-Brent Liu 
 

$79,911 
(Dir) 

 

21. (50% Non-USC support), Investigator, Brent J Liu, 
“Intergovernmental Personnel Act – VA Long Beach 
Health Care System”, VALB, Grant Number: 54-4508-
4361, Grant Period: 08/01/13 – 07/30/14, PI-Brent Liu 

 

$58,134 
(Dir) 
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3. Liu BJ, Huang HK, Cao F, Zhou MZ, Zhang J, Mogel GT, A Complete Continuous-

Availability PACS Archive Server Solution, Radiographics,1203-1209, 2004. 
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9. Liu BJ, Zhou Z, Huang HK, A HIPAA-compliant Architecture for Securing Clinical 
Images, Journal of Digital Imaging, V. 19, No. 2, pp. 172-180, June 2006. 

 
10. *Documet J, Liu BJ, Huang HK, Documet L, Wireless Remote Control of Clinical 

Image Workflow: Utilizing a PDA for Offsite Distribution and Disaster Recovery, 
Journal of American College of Radiology, V. 3, No. 7, pp. 520-527, July 2006. 

 
11. *King N, Documet J, Liu BJ, Predicting Clinical Image Delivery Time by Monitoring 

PACS Queue Behavior, Journal of Digital Imaging, V. 19, Supp. 1, pp. 35-43, Dec 2006. 
 

12. *Gertych A, Pietka E, Liu BJ, Segmentation of regions of interest and post-segmentation 
edge for location improvement in computer-aided bone age assessment, Pattern Analysis 
and Applications, V. 10, No. 2, pp. 115-223, 2006. 
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13. Liu BJ, Zhou Z, Gutierrez MA, Documet J, Chan L, Huang HK, International Internet2 
Connectivity and Performance in Medical Imaging Applications: Bridging the Americas 
to Asia, J High Speed Network, V. 16, No. 1, pp. 5-20, 2007. 

 
14. *Zhou Z, Gutierrez MA, Documet J, Chan L, Huang HK, Liu BJ, The Role of a Data 

Grid in Worldwide Imaging-Based Clinical Trials, J High Speed Networks, V. 16, No. 1, 
pp. 21-33, 2007.  

 
15. *Guo B, Liu BJ, Documet J, Lee J, King N, Shrestha R, Wang K, Huang HK, Grant EG, 

Experiences with a Prototype Tracking & Verification System Implemented within an 
Imaging Center, Journal of Academic Radiology, V. 14, No. 3, pp. 270-278, 2007. 

 
16. Liu BJ, Law YY, Documet J, Gertych A, Image-Assisted Knowledge Discovery and 

Decision Support in Radiation Therapy Planning, Computerized Medical Imaging and 
Graphics, 31:4-5, pp. 311-321, 2007.  

 
17. *Zhou Z, Liu BJ, Le A, CAD-PACS Integration Tool Kit Based on DICOM Secondary 

Capture, Structured Report and IHE Workflow Profiles, , Computerized Medical Imaging 
and Graphics, 31:4-5, pp. 346-352, 2007. 

 
18. *Zhang A, Gertych A, Liu BJ, Automatic Bone Age Assessment for Young Children 

from Newborn to 7-Year-Old Using Carpal Bones, Computerized Medical Imaging and 
Graphics, 31:4-5, pp. 311-321, 299-310, 2007. 

 
19. Huang HK, Liu BJ, Zhou Z, Documet J, A Data Grid Model for Combining 

Teleradiology and PACS Operations, Journal of Medical Imaging Technology, V. 25, 
No. 1, pp. 7-12, 2007.  

 
20. Liu BJ, A Knowledge-Based Imaging Informatics Approach for Managing Proton Beam 

Therapy Treatment of Cancer Patients, Technology in Cancer Research and Treatment, 
V. 6, No. 4 Supplement, pp. 77-84, 2007.  

 
21. *Zhang A, Sayre J, Vachon L, Liu BJ, Huang HK, Cross-racial Discrepancies of Growth 

Patterns in Bone Age Assessment using the Greulich and Pyle Atlas, Radiology, V. 290, 
No. 1, pp. 228-235, 2009. 
 

22. Law, MYY, Liu BJ, DICOM-RT and its Utilization in Radiation Therapy. 
Radiographics V.29, No.3, pp. 655-667, 2009. 
 

23. Law, MYY, Liu BJ, Chan WC, An ePR-based Radiation Therapy Information System 
Utilizing the DICOM-RT Standard. Radiographics, V.29, No. 4, pp. 961-972, 2009. 
 

24. *Le AHT, Liu BJ, Huang HK, Integration of Computer-aided Diagnosis/Detection 
(CAD) Results in a PACS Environment using CAD-PACS Toolkit and DICOM SR. 
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International Journal of Computer Assisted Radiology and Surgery, V.4 , No.4, pp317-
329, 2009.  
 

25. *Documet J, Le A, Liu BJ, Chiu J, Huang HK, A multimedia Electronic Patient Record 
(ePR) system for Image-Assisted Minimally Invasive Spinal Surgery. International 
Journal of Computer Assisted Radiology and Surgery, V. 5, No.3, pp195-209, May 2010. 
 

26. Chiu J, Maziad A, Rappard G, Thacker J, Liu BJ, Documet J, Evolving Minimally 
Invasive Spine Surgery: A Surgeon’s Perspective on Technological Convergence and 
Digital OR Control System. Surgical Technology International XIX Orthopaedic 
Surgery, 2010. 
 

27. *Lee J, Documet J, Liu BJ, Park R, Tank A, Huang HK, MIDG-Emerging Grid 
Technologies for Multi-site Preclinical Molecular Imaging Research Communities. 
International Journal of Computer Assisted Radiology and Surgery, V. 6, No.2, pp285-
296, March 2011. 
 

28. *Le A, Liu BJ, Schulte R, Huang HK, Intelligent ePR System for Evidence-Based 
Research in Radiotherapy: Proton Therapy for Prostate Cancer. International Journal of 
Computer Assisted Radiology and Surgery, V. 6, No. 6 (2011), pp769-784.  
 

29. *Lee J., Zhang J., Park R., Dagliyan G., Liu B., Huang H.K., A DICOM-Based 2nd 
Generation Molecular Imaging Data Grid Implementing the IHE XDS-I Integration 
Profile, International Journal of Computer Assisted Radiology and Surgery, V. 7, No. 4 
(2012), pp 533-545. 
 

30. *Moin P., Deshpande R., Sayre J., Messer E., Gupte S., Romsdahl H., Hasegawa A., Liu 
B., An Observer Study for a Computer-aided Reading Protocol (CARP) in the Screening 
Environment for Digital Mammography, Academic Radiology, V. 18, No. 11 (2011), 
pp1420-1429. 
 

31. Liu, B., The Role of Imaging Informatics in Clinical Translational Research: 
Perspectives and Challenges from a US Academic Institution, Journal of Translational 
Medicine, V. 10, Suppl 2, A27, October 2012. 
 

32. Huang, H.K., Deshpande, R., Documet, J., Le, A.H., Lee, J., Ma, K., Liu, B.J., Medical 
Imaging Informatics Simulators: a Tutorial,  International Journal of Computer Assisted 
Radiology and Surgery, (2014) 9:433-447. 
 

33. Zhang X, Xin G, Liu BJ, Wen Y, Long L, Huang Y, Fujita H. Effective staging of 
fibrosis by the selected texture features of liver: Which one is better, CT or MR 
imaging?. Journal of Computerized Imaging and Graphics, Special Issue on Information 
Technologies in Biomedicine, doi:10.1016/j.compmedimag.2015.09.003.  
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34. *Wang X, Liu BJ, Martinez C, Zhang X, Winstein CJ. Development of a novel imaging 
informatics-based system with an intelligent workflow engine (IWEIS) to support 
imaging-based clinical trials Computers in Biology and Medicine, Special Issue on 
Information Technologies in Biomedicine, doi:10.1016/j.compbiomed.2015.03.024. 
 

35. *Garrison KA, Rogalsky C, Sheng T, Liu BJ, Damasio H, Winstein CJ, Aziz-Zadeh LS. 
Functional MRI preprocessing in lesioned brains: manual versus automated region of 
interest analysis Frontiers in Neurology, dx.doi.org/10.3389/fneur.2015.00196.  
 

36. *Ma KC, Fernandez JR, Amezcua L, Lerner A, Shiroishi MS, Liu BJ. Design and 
development of an ethnically-diverse imaging informatics-based eFolder system for 
multiple sclerosis patients. Computerized medical imaging and graphics : the official 
journal of the Computerized Medical Imaging Society. 2015;46 Pt 2:257-68. 

37. Deshpande R, DeMarco J, Sayre J, Liu BJ (2016) Knowledge Driven Decision Support 
for Assessing Dose Distributions in Radiation Therapy of Head and Neck Cancer. Int J 
Comput Assist Radiol Surg (Review/Revision Ongoing) 

 
* Indicates Trainees, Mentorees, or Graduate Students. 

 
BOOK CHAPTERS 
 

1. Huang HK, Cao F, Zhang J, Liu BJ, Tsai ML, Fault tolerant picture archiving and 
communication system and teleradiology design, Chapter 8, in Security Issues in the 
Digital Medical Enterprise, Editor: Bruce I. Reiner et al., Society for Computer 
Applications in Radiology, SCAR University Primer, Vol. I: 57-64, November 2000. 
 

2. Liu BJ, Image Assisted Knowledge Discovery and Decision Support in Radiation 
Therapy Planning, Principles and Advanced Methods in Medical Imaging and Image 
Analysis AP Dhawan, HK Huang, and DS Kim, Ed., Chapter 22, pp. 545-572, World 
Scientific Publications, Singapore, 2008.   
 

3. Liu BJ, Huang HK,  Principles of X-Ray Anatomical Imaging Modalities, Principles and 
Advanced Methods in Medical Imaging and Image Analysis AP Dhawan, HK Huang, and 
DS Kim, Ed., Chapter 3, pp. 29-62, World Scientific Publications, Singapore, 2008. 
 

4. *Zhou Z, Huang HK, Liu BJ, Lossless Digital Signature Embedding Methods for 
Assuring 2D and 3D Medical Image Integrity, Principles and Advanced Methods in 
Medical Imaging and Image Analysis AP Dhawan, HK Huang, and DS Kim, Ed., Chapter 
23, pp. 573-598, World Scientific Publications, Singapore, 2008. 
 

5. Huang HK, Zhou Z, Liu BJ, Grid Methods for Large Scale Medical Image Archiving 
and Analysis, Principles and Advanced Methods in Medical Imaging and Image Analysis 
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AP Dhawan, HK Huang, and DS Kim, Ed., Chapter 21, pp. 517-544, World Scientific 
Publications, Singapore, 2008. 
 

6. Liu BJ, Huang HK, PACS and Medical Imaging Informatics for Filmless Hospitals, 
Biomedical Information Technology, David Dagan Feng, Ed., Chapter 13, pp. 279-306, 
Elsevier, Oxford, 2008. 
 

7. Huang HK, Liu BJ, Le A, Documet J, PACS-Based Computer-Aided Detection and 
Diagnosis, Biomedical Image Processing Thomas M Deserno, Ed., Chapter 18, pp. 455-
469, Springer Verlag, Berlin, Germany, 2011.  
 

 

CONFERENCE PROCEEDINGS 
 
1. Deshpande R, DeMarco J, Liu BJ (2015) Design and Evaluation of an Imaging 

Informatics System for Analytics-Based Decision Support in Radiation Therapy. Proc. 
SPIE 9418, Medical Imaging 2015: PACS and Imaging Informatics: Next Generation and 
Innovations, 94180Y; doi:10.1117/12.2082862. 
 

2. Verma SK, Liu BJ, Gridley DS, Mao XW, Kotha N (2015) An Imaging Informatics-
Based System to Support Animal Studies For Treating Pain in Spinal Cord Injury 
Utilizing Proton Beam Radiotherapy. Proc. SPIE 9418, Medical Imaging 2015: PACS 
and Imaging Informatics: Next Generation and Innovations, 941811; doi: 
10.1117/12.2081550. 
 

3. Wang X, Edwardson M, Dromerick A, Winstein C, Wang J, Liu BJ (2015) 
Characterizing stroke lesions using digital templates and computer-aided lesion 
quantification tools in a web-based imaging informatics system for a large-scale stroke 
rehabilitation clinical trial. Proc. SPIE 9418, Medical Imaging 2015: PACS and Imaging 
Informatics: Next Generation and Innovations, 94180E; doi:10.1117/12.2082735. 
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5. Deshpande, R, Le, A, Demarco, J, Low, D, Kupelian, P, Liu, B, Cloud Computation of 

Anatomical Features from Imaging Studies to Discover Radiation Toxicity Trends Using 
a DICOM-based Decision Support System. Radiological Society of North America 2013 
Scientific Assembly and Annual Meeting, December 1 - December 6, 2013, Chicago IL.  
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6. Verma, S, Liu, B, Deshpande, R, Chun, S, Gridley, D, Imaging Informatics System 
Utilizing DICOM Objects for Treating Pain in Spinal Cord Injury Patients Utilizing 
Proton Beam Radiotherapy. Radiological Society of North America 2013 Scientific 
Assembly and Annual Meeting, December 1 - December 6, 2013, Chicago IL.  
 

7. Liu, B, Wang, X, Martinez, C, Winstein, C, An Imaging Informatics-based System with 
a Novel Intelligent Workflow Engine to Support Rehabilitation Clinical Trial Research. 
Radiological Society of North America 2013 Scientific Assembly and Annual Meeting, 
December 1 - December 6, 2013, Chicago IL. 

  
8. Ma, K, Zhang, J, Zhong, H, Liu, B, Web-based DICOM-SR Viewer for CAD Data of 

Multiple Sclerosis Lesions in an Imaging Informatics-based eFolder. Radiological 
Society of North America 2013 Scientific Assembly and Annual Meeting, December 1 - 
December 6, 2013, Chicago IL. 
 

9. Wang  X, Liu B J, Mao J, Reddy N, Li H, Winstein C J, Development of an Imaging 
Informatics Infrastructure to Support Collaborative Tools in a Large Scale Phase III 
Clinical Rehabilitation Trial. Presented at: Radiological Society of North America 2012 
Scientific Assembly and Annual Meeting; November 25- November 30, 2012 Chicago IL 
 

10. Ma K C, Reddy N, Amezcua L, Liu B J, Deshpande Ruchi, Verma S K, MS, Bridging 
the gap between post-processing innovations and real-world clinical use: The utilization 
of an eFolder with embedded IHE workflow profile for MS clinical trials. Presented at: 
Radiological Society of North America 2012 Scientific Assembly and Annual Meeting; 
November 25- November 30, 2012 Chicago IL 
 

11. Ma K C, Wang X, Reddy N, Liu B J, Challenges and Lessons learned in normalizing 
pathologic brains in MS and stroke studies with clinical image scanning protocols. 
Presented at: Radiological Society of North America 2012 Scientific Assembly and 
Annual Meeting; November 25- November 30, 2012 Chicago IL 
 

12. Wang X, Martinez C, Qin Y, Verma S K, Li H, Winstein C J, Liu B J, Extending 
Imaging Informatics to Rehabilitation Research: A Multimedia Electronic Patient Record 
System (ePR) for a Randomized Controlled Trial (RCT) of Rehabilitation Dose 
Optimization after Stroke. Presented at: Radiological Society of North America 2012 
Scientific Assembly and Annual Meeting; November 25- November 30, 2012 Chicago IL 
 

13. Winstein CJ, Liu B., Dromerick A., Butler A., Wolf S., Wang X., “A Comprehensive 
Imaging Informatics System with Decision-Support Tools for the Interdisciplinary 
Comprehensive Arm Rehabilitation Trial”, International Stroke Conference 2012 New 
Orleans; February 1- February 3, 2012. 
 

14. Documet J, Wang K, Gurbuz A, Liu BJ, Clinical Experiences and Challenges from the 
Implementation of a Zero Footprint Mobile DICOM WADO Display Solution for 
Smartphones and Tablets. Presented at: Radiological Society of North America 2011 
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Scientific Assembly and Annual Meeting; November 27- December 2, 2011 Chicago IL. 
 

15. Documet J, Liu BJ, Mcnitt-Gray S, McNitt-Gray J, Extending Imaging Informatics 
beyond Radiology: A Web-based Multimedia System to Improve Decision Support 
through Movement Analysis of Elite Athletes. Presented at: Radiological Society of 
North America 2011 Scientific Assembly and Annual Meeting; November 27- December 
2, 2011 Chicago IL. 

 
16. Deshpande R, Demarco J, Low DA, Le AHT, Liu BJ, Data Mining Utilizing DICOM RT 

Objects for Knowledge Discovery in Radiation Therapy for Prostate Cancer. Presented 
at: Radiological Society of North America 2011 Scientific Assembly and Annual 
Meeting; November 27- December 2, 2011 Chicago IL. 

 
17. Loo JTY, Ma KC, Liu BJ, Amezcua L, A Timeline Widget Correlating MR Lesion Load 

and Expanded Disability Status Scale (EDSS) Parameters in a Large Cohort of Multiple 
Sclerosis Patients. Presented at: Radiological Society of North America 2011 Scientific 
Assembly and Annual Meeting; November 27- December 2, 2011 Chicago IL. 

 
18. Lee RJK, Documet J, Liu BJ, A Dynamic Online Radiology Directory and Request 

Queuing System to Increase Efficiency and Enhance Clinician-Radiologist 
Communication Workflow. Presented at: Radiological Society of North America 2011 
Scientific Assembly and Annual Meeting; November 27- December 2, 2011 Chicago IL. 

 
19. Wang X, Documet J, Garrison KA, Winstein CJ, Liu BJ, A Comprehensive Online 

Imaging Informatics Systems for a Large Scale Clinical Stroke Rehabilitation Trial. 
Presented at: Radiological Society of North America 2011 Scientific Assembly and 
Annual Meeting; November 27- December 2, 2011 Chicago IL. 
 

20. Ma KC, Fernandez JF, Amezcua L, Loo JT, Liu M, Liu BJ, A Comprehensive Decision 
Support Tool for Multiple Sclerosis Treatment Targeting Hispanic Population. Presented 
at: Radiological Society of North America 2010 Scientific Assembly and Annual 
Meeting; November 28- December 3, 2010 Chicago IL.  

21. Lee J, Documet J, Liu BJ, Huang P, Huang HK, A Data Grid and Web-based ePR 
Solution for Mobile Dedicated Breast MRI Scanners. Presented at: Radiological Society 
of North America 2010 Scientific Assembly and Annual Meeting; November 28- 
December 3, 2010 Chicago IL.  

22. Fernandez JF, Documet J, Liu M, Deshpande R, Liu BJ, Huang HK, Demonstration of a 
Stand-alone Computer-aided Detection System for Acute Intra-cranial Hemorrhage in the 
Battle Field of TBI (Traumatic Brain Injuries) in Emergency Environments. Presented at: 
Radiological Society of North America 2010 Scientific Assembly and Annual Meeting; 
November 28- December 3, 2010 Chicago IL.  



Brent J. Liu, Ph.D.          Curriculum Vitae    
USC Department of Biomedical Engineering Page 26 of 38 
 

23. Le AH, Ma KC, Suh J, Park YW, Deshpande R, Liu BJ, A 3D Volumetric CAD of 
Multiple Sclerosis Using Multi-core CPUs and General Purpose Graphics Processing 
Units (GPGPU). Presented at: Radiological Society of North America 2010 Scientific 
Assembly and Annual Meeting; November 28- December 3, 2010 Chicago IL.  

24. Fernandez JF, Brazaitis MP, Munter FM, Desphande R, Lee J, Liu BJ, Huang HK, Chan 
T, Lessons Learned from Implementing an AIH CAD System for Diagnosing Battlefield 
Brain Injuries. Presented at: Radiological Society of North America 2010 Scientific 
Assembly and Annual Meeting; November 28- December 3, 2010 Chicago IL.  

25. Lerner A, Ma KC, Fernandez JF, Shiroishi MS, Loo JT, Liu BJ, Law E, Amezcua L, 
Lesion Volume and Cerebral Volume Loss in Patients of Hispanic Descent with Multiple 
Sclerosis. Presented at: Radiological Society of North America 2010 Scientific Assembly 
and Annual Meeting; November 28- December 3, 2010 Chicago IL.  

26. Fernandez JF, Ma KC, Le AH, Liu B, Park YW, Liu BJ, A Native DICOM Image 
Viewing Application for Google Android Mobile Smartphones. Presented at: 
Radiological Society of North America 2010 Scientific Assembly and Annual Meeting; 
November 28- December 3, 2010 Chicago IL.  

27. Le AH, Law MY, Liu BJ, Decision Support Tools for Prostate Cancer Patient Treated 
with Proton Therapy: Advanced Treatment Protocols Utilizing Knowledge Discovery 
from Imaging Informatics Data. Presented at: Radiological Society of North America 
2010 Scientific Assembly and Annual Meeting; November 28- December 3, 2010 
Chicago IL.  

28. Ashrafulla S, Tadel F, Baillet S, Liu BJ, Huang HK, Leahy R, Mosher J, Khan S, 
Lefevre J, An Imaging Informatics Tool for Visualization of Cortical Flow in Epilepsy 
via EEG. Presented at: Radiological Society of North America 2010 Scientific Assembly 
and Annual Meeting; November 28- December 3, 2010 Chicago IL.  

29. Ma KC, Fernandez JF, Loo JT, Amezcua L, Lerner A, Shiroishi MS, Liu BJ, Garrison 
KA, Evaluation Methodology for an Automatic Multiple Sclerosis Lesion Detection and 
Quantification System in a Clinical Environment. Presented at: Radiological Society of 
North America 2010 Scientific Assembly and Annual Meeting; November 28- December 
3, 2010 Chicago IL.  

30. Liu BJ, Documet J, Mcnitt-Gray S, Requejo P, McNitt-Gray J, Extending Imaging 
Informatics beyond Radiology: A Multi-Media ePR System for Disability Patients to 
Improve Decision Support in Rehabilitation through Clinical Gait and Movement 
Analysis. Presented at: Radiological Society of North America 2010 Scientific Assembly 
and Annual Meeting; November 28- December 3, 2010 Chicago IL.  

31. K C Ma, MS, Los Angeles, CA; C C Tsai, MD; P Moin, MD; J Lee, MD; B J Liu, PhD, 
Dynamic Digital MR Image Visual Templates for Grading White-Matter Lesions from 
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Vascular Dementia in a PACS Environment. RSNA Scientific Assembly and Annual 
Meeting Program (Education Exhibits – Standalone Presentations). Presented at the 95th 
Scientific Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, 
USA, November 29- December 4, 2009.  
 

32. B J Liu, PhD, Los Angeles, CA; J Documet, PhD; M Y Law, PhD; J Lee, MS; X Hong, 
PhD; P Moin, MD; K Ma, MS; H K Huang, DSc, An Image-Intensive Breast Cancer 
Data Grid Infrastructure for Data Mining and Outcomes Research. RSNA Scientific 
Assembly and Annual Meeting Program (Education Exhibits – Standalone 
Presentations). Presented at the 95th Scientific Assembly and Annual Meeting of RSNA, 
McCormick Place, Chicago, Ill, USA, November 29- December 4, 2009.  
 

33. J Documet, PhD, Los Angeles, CA; B J Liu, PhD, A Le, MS, J Chiu, MD, H K Huang, 
DSc, Imaging Informatics Beyond Radiology: Clinical experiences from a 6-month 
Implementation of a DICOM Multimedia Electronic Patient Record (ePR) System for 
Image-Assisted Minimally Invasive Spinal Surgery. RSNA Scientific Assembly and 
Annual Meeting Program (Education Exhibits – Standalone Presentations). Presented at 
the 95th Scientific Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, 
Ill, USA, November 29- December 4, 2009. 

 
34. J Documet, PhD, Los Angeles, CA; R Lee, MD, K Ma, MS; B Liu, PhD, A Benchmark 

Study to Measure Native Client-side Image Manipulation Performance Utilizing Firefox 
3.5, Safari 4, Chrome 2, and Internet Explorer 8. RSNA Scientific Assembly and Annual 
Meeting Program (Education Exhibits – Electronic Presentations). Presented at the 95th 
Scientific Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, 
USA, November 29- December 4, 2009. 
 

35. J Lee, MS, Los Angeles, CA; K Wang; B J Liu, PhD, Pre-clinical Implementation and 
Disaster Recovery Evaluation of a Medical Imaging Informatics Data Grid Used as a Tier 
2 Enterprise PACS Back-up Solution at the USC Academic Medical Center. RSNA 
Scientific Assembly and Annual Meeting Program (Education Exhibits – Poster 
Presentations). Presented at the 95th Scientific Assembly and Annual Meeting of RSNA, 
McCormick Place, Chicago, Ill, USA, November 29- December 4, 2009. 
 

36. K C Ma, MS, Los Angeles, CA; P Moin, MD; X Hong, PhD; M Y Law, PhD; B J Liu, 
PhD; H K Huang, DSc; et al, Multi-Modality Electronic Patient Record (ePR) for 
Diagnostic Breast Imaging Centers. RSNA Scientific Assembly and Annual Meeting 
Program (Scientific Poster). Presented at the 95th Scientific Assembly and Annual 
Meeting of RSNA, McCormick Place, Chicago, Ill, USA, November 29- December 4, 
2009. 

 
37. B. J. Liu, J. Documet, M.W. Haney, A. Le, S. Tsao, K. Wang, Extending Imaging 

Informatics beyond Radiology: The Development of an Image-intensive ePR for Image-
guided Minimally Invasive Surgery Applications Including Real-time Intraoperative 
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Image Acquisition, Archival, and Display. RSNA Scientific Assembly and Annual 
Meeting Program (Education Exhibits – Standalone Presentations). Presented at the 94th 
Scientific Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, 
USA, November 30- December 5, 2008.  
 

38. P. Moin, J. Documet, J.F. Fernandez, B. J. Liu, A Viewbox.com: A Tool for Radiology 
Web-based Content Management and Personalization. RSNA Scientific Assembly and 
Annual Meeting Program (Education Exhibits – Standalone Presentations). Presented at 
the 94th Scientific Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, 
Ill, USA, November 30- December 5, 2008.  
 

39. K.C. Ma, A. Le, J.F. Fernandez, T. Chan, B. J. Liu, H.K. Huang, A Timely Computer-
aided Detection System for Acute Ischemic and Hemorrhagic Stroke on CT in an 
Emergency Environment. RSNA Scientific Assembly and Annual Meeting Program 
(Education Exhibits – Standalone Presentations). Presented at the 94th Scientific 
Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, 
November 30- December 5, 2008.  
 

40. M.W. Haney, A. Joseph, H. Dudukgian, B. J. Liu, Automated Quantitative Analysis of 
MR Images of the Pelvic Hindgut and its Correlation with Fecal Incontinence and 
Interventional Outcomes. RSNA Scientific Assembly and Annual Meeting Program 
(Education Exhibits – Standalone Presentations). Presented at the 94th Scientific 
Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, 
November 30- December 5, 2008.  
 

41. J. Documet, B. J. Liu, K. Wang, R.J. Lee, A Radiology Dashboard Integrated with RFID 
Location System. RSNA Scientific Assembly and Annual Meeting Program (Education 
Exhibits – Standalone Presentations). Presented at the 94th Scientific Assembly and 
Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, November 30- 
December 5, 2008. 
 

42. J. Lee, A. Le, B. J. Liu, Integration of Content-based DICOM-SR for CAD in the 
Medical Imaging Informatics Data Grid with Examples in CT Chest, Mammography, and 
Bone-Age Assessment. RSNA Scientific Assembly and Annual Meeting Program 
(Education Exhibits – Standalone Presentations). Presented at the 94th Scientific 
Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, 
November 30- December 5, 2008. 
 

43. P. Moin, A. Le, J. Documet, A. Antani, R. Long, B. J. Liu, Spine Assistant: A Tool to 
Efficiently Generate Cervical and Lumbar Spine Reports. RSNA Scientific Assembly and 
Annual Meeting Program (Education Exhibits – Standalone Presentations). Presented at 
the 94th Scientific Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, 
Ill, USA, November 30- December 5, 2008.  
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44. J. Lee, B. Guo, B. J. Liu, K. Wang, Optimization and Management of User Registration 
and HIPAA-Compliance in a Clinical PACS Environment by Integration with a HIPAA-
Compliant Auditing Toolkit. RSNA Scientific Assembly and Annual Meeting Program 
(Education Exhibits – Poster). Presented at the 94th Scientific Assembly and Annual 
Meeting of RSNA, McCormick Place, Chicago, Ill, USA, November 30- December 5, 
2008.  
 

45. S. Tsao, J. Documet, P. Moin, K. Wang, B. J. Liu, RadSearch: A RIS/PACS Integrated 
Retrospective Medical Image Retrieval Tool. RSNA Scientific Assembly and Annual 
Meeting Program (Scientific Poster). Presented at the 94th Scientific Assembly and 
Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, November 30- 
December 5, 2008.  
 

46. K.C. Ma, A. Zhang, M. Fleshman, L.A. Vachon, B. J. Liu, H. K. Huang, An Online 
Real-time DICOM Web-based Computer-aided Diagnosis (CAD) System for Bone Age 
Assessment (BAA) of Children in a PACS Environment: Clinical Validation. RSNA 
Scientific Assembly and Annual Meeting Program (Scientific Poster). Presented at the 
94th Scientific Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, 
USA, November 30- December 5, 2008.  
 

47. A. Le, Z. Zhou, B. J. Liu, H. K. Huang, A DICOM Structured Report Viewer and 
Automatic Workflow for CAD-PACS Integration in a Clinical Environment Based on 
IHE Workflow Profiles. RSNA Scientific Assembly and Annual Meeting Program 
(InfoRAD Exhibits): Page 835, 2007. Presented at the 93rd Scientific Assembly and 
Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA,  
November 25-30, 2007.  

       
48. Z. Zhou, B. J. Liu, S. Chao, J Lee, H.K. Huang, K. Ma, A Data Grid for Enterprise 

PACS Tier 2 Storage and Disaster Recovery. RSNA Scientific Assembly and Annual 
Meeting Program (InfoRAD Exhibits): Page 836, 2007. Presented at the 93rd Scientific 
Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA,  
November 25-30, 2007.  

 
49. B. Guo, X. Zheng, A. Gertych, B. J. Liu, H. K. Huang, M. W. Haney, Computer-aided 

Diagnosis (CAD) of Small Aneurysms of Circle of Willis. RSNA Scientific Assembly 
and Annual Meeting Program (InfoRAD Exhibits): Page 838, 2007. Presented at the 93rd 
Scientific Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, 
USA, November 25-30, 2007.  
 

50. A. Gertych, A. Wong, M. W. Haney, B. J. Liu, Quantification of Hippocampal Volume 
and Detection of MR Signal Abnormalities in the Diagnosis of Mesial Temporal 
Sclerosis. RSNA Scientific Assembly and Annual Meeting Program (InfoRAD Exhibits): 
Page 838, 2007. Presented at the 93rd Scientific Assembly and Annual Meeting of 
RSNA, McCormick Place, Chicago, Ill, USA, November 25-30, 2007.  



Brent J. Liu, Ph.D.          Curriculum Vitae    
USC Department of Biomedical Engineering Page 30 of 38 
 

 
51. J. Lee, Z. Zhou, E. Talini, K. Ma, B. J. Liu, A Fault-tolerant Metadata Database Design 

for Sharing Quantitative Results in Image-Based Clinical Trials Based on the IHE XDS 
Profile. RSNA Scientific Assembly and Annual Meeting Program (InfoRAD Exhibits): 
Page 839, 2007. Presented at the 93rd Scientific Assembly and Annual Meeting of 
RSNA, McCormick Place, Chicago, Ill, USA,  
 

52. J. Documet, R. B. K. Shrestha, K. Wang, B. J. Liu, A Vendor Agnostic Real-time Patient 
Dashboard to Monitor the Patient Workflow in a Radiology Department. RSNA 
Scientific Assembly and Annual Meeting Program (InfoRAD Exhibits): Page 839, 2007. 
Presented at the 93rd Scientific Assembly and Annual Meeting of RSNA, McCormick 
Place, Chicago, Ill, USA, November 25-30, 2007.  
 

53. S. Tsao, A. Gertych, A. Zhang, B. J. Liu, H. K. Huang, CAD of the Radius for Bone Age 
Assessment of Older Children. RSNA Scientific Assembly and Annual Meeting Program 
(Educational Exhibits): Page 843, 2007. Presented at the 93rd Scientific Assembly and 
Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, November 25-30, 
2007. 
 

54. B. J. Liu, A. Le, J. Documet, A. Gertych, R. W. M. Schulte, M. Law, The Utilization of 
Imaging and Informatics Decision Support Tools Based on DICOM-RT and DICOM-RT-
ION Objects for Therapy Treatment Planning.  RSNA Scientific Assembly and Annual 
Meeting Program (Educational Exhibits): Page 844, 2007. Presented at the 93rd Scientific 
Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, 
November 25-30, 2007. 
 

55. E. Talini, J. Lee, Z Zhou, D. Caramella, B. J. Liu, H. K. Huang, A Real Case PACS  
Enterprise in Italy: Feasibility of a Data Grid Solution for Backup and Disaster Recovery 
with a Web-based Centralized Management System. RSNA Scientific Assembly and 
Annual Meeting Program (Educational Exhibits): Page 847, 2007. Presented at the 93rd 
Scientific Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, 
USA, November 25-30, 2007. 
 

56. J. Lee, Z. Zhou, B. J. Liu, M. S. Brown, Assuring Image Security within a Data Grid 
Image-based Clinical Trials Using Lossless Digital Signature Embedding and a HIPAA 
compliant Auditing System. RSNA Scientific Assembly and Annual Meeting Program 
(Educational Exhibits): Page 847, 2007. Presented at the 93rd Scientific Assembly and 
Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, November 25-30, 
2007.  
 

57. A. Zhang, H. K. Huang, A. Gertych, B. J. Liu, Fuzzy System Design for Bone Age 
Assessment of Children in Multiple Regions of the Hand. RSNA Scientific Assembly and 
Annual Meeting Program (Scientific Posters): Page 962, 2007. Presented at the 93rd 
Scientific Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, 
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USA, November 25-30, 2007.  
 

58. Z. Zhou, A. Le, B. J. Liu, H. K. Liu, H. K. Huang, The Workflow and Procedures for 
Integrating Standalone Compute-aided Detection (CAD) Workstations with a Clinical 
PACS with Real-World Examples. RSNA Scientific Assembly and Annual Meeting 
Program (Educational Exhibits): Page 847, 2007. Presented at the 93rd Scientific 
Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, 
November 25-30, 2007. 
 

59. J. Documet, J. J. DeMarco, A. Le, A. Gertych, B. J. Liu, A DICOM-RT Radiation   
Oncology ePR with Decision Support Utilizing a Quantified Knowledge-Base From 
Historical Data. RSNA Scientific Assembly and Annual Meeting Program (InfoRAD 
Exhibits): Page 996, 2007. Presented at the 93rd Scientific Assembly and Annual 
Meeting of RSNA, McCormick Place, Chicago, Ill, USA, November 25-30, 2007. 
 

60. Documet J, Liu BJ, Zhou Z, Lee J, A Fault-Tolerant Metadata Database Model Design in 
a Medical Image Data Grid for a DICOM Radiation Therapy Information System (RTIS). 
RSNA Scientific Assembly and Annual Meeting Program (Educational Exhibits): Page 
783, 2006. Presented at the 92nd Scientific Assembly and Annual Meeting of RSNA, 
McCormick Place, Chicago, Ill, USA, November 26-December 01, 2006.  
 

61. Wong A,  Liu BJ, Gertych A, Huang HK,  Zee CS , Guo B, Using CAD (Computer aided 
Diagnosis) to Monitor the Progression of Multiple Sclerosis Lesions on MRI Comparison 
Studies. RSNA Scientific Assembly and Annual Meeting Program (Educational 
Exhibits): Page 780, 2006. Presented at the 92nd Scientific Assembly and Annual 
Meeting of RSNA, McCormick Place, Chicago, Ill, USA, November 26-December 01, 
2006.  
 

62. Zhang A, Gertych A,  Liu BJ,  Zheng X, Huang HK, Data Mining for “Average” Image 
Based on Phalangeal and Carpal Bone Features in a Large-scale Digital Hand Atlas. 
RSNA Scientific Assembly and Annual Meeting Program (Educational Exhibits): Page 
914, 2006. Presented at the 92nd Scientific Assembly and Annual Meeting of RSNA, 
McCormick Place, Chicago, Ill, USA, November 26-December 01, 2006.  
 

63. Zhou Z, Huang HK, Liu BJ,  An Efficient and Effective Method for Assurance of Three 
dimensional Image Integrity and Authenticity in Public Broadband Network 
Transmissions. RSNA Scientific Assembly and Annual Meeting Program (Educational 
Exhibits): Page 783, 2006. Presented at the 92nd Scientific Assembly and Annual 
Meeting of RSNA, McCormick Place, Chicago, Ill, USA, November 26-December 01, 
2006. 
 

64. Law M, L Chan, Liu BJ, How to Build an ePR-based Radiation Therapy Information 
System Using the DICOM-RT Standard? RSNA Scientific Assembly and Annual 
Meeting Program (Educational Exhibits): Page 781, 2006. Presented at the 92nd 
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Scientific Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, 
USA, November 26-December 01, 2006.  

 
29. Documet J, Liu BJ, Zhou Z, Huang HK, Documet L, Extending the PDA Study 

Management Tool (SMT) to Wireless Broadband with Full DICOM Viewing. 
      RSNA Scientific Assembly and Annual Meeting Program (InfoRAD Exhibits): Page   
      790, 2006. Presented at the 92nd Scientific Assembly and Annual Meeting of RSNA,  
      McCormick Place, Chicago, Ill, USA, November 26-December 01, 2006.  

 
30. Documet J, Tsao S, Liu BJ, Documet L,  Managing the Healthcare Information Using 

Short Message Service (SMS) in Wireless Broadband Networks. RSNA Scientific 
Assembly and Annual Meeting Program (InfoRAD Exhibits): Page 795, 2006. 
Presented at the 92nd Scientific Assembly and Annual Meeting of RSNA,  

      McCormick Place, Chicago, Ill, USA, November 26-December 01, 2006.  
 

31. Guo B, Documet J, Lee J, Liu BJ, Huang HK, Y Zhang, Comparison of Fingerprint, 
Iris, and Facial Biometric Verification Technologies for User Access and Patient 
Identification in a Clinical Environment. RSNA Scientific Assembly and Annual 
Meeting Program (InfoRAD Exhibits): Page 795, 2006. Presented at the 92nd Scientific 
Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, 
November 26-December 01, 2006.  

 
32. Wong A, Liu BJ, Huang HK, Gertych A, Zee CS , A Retrospective Study Comparing 

Neuroradiologist Interpretation versus CAD in Identification of Mesial Temporal 
Sclerosis in Temporal Lobe Epilepsy. RSNA Scientific Assembly and Annual Meeting 
Program (InfoRAD Exhibits): Page 790, 2006. Presented at the 92nd Scientific 
Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, 
November 26-December 01, 2006. 

 
33. Zhou Z, Liu BJ, Huang HK, Gertych A, Le A,  A PACS-CAD Toolkit for Integrating 

an Independent CAD Workstation to Diagnostic Workflow Based on DICOM SR and 
IHE Profiles. RSNA Scientific Assembly and Annual Meeting Program (InfoRAD 
Exhibits): Page 795, 2006. Presented at the 92nd Scientific Assembly and Annual 
Meeting of RSNA, McCormick Place, Chicago, Ill, USA, November 26- 

            December 01, 2006. 
 

34. Zhou Z, Liu BJ, Huang HK, Documet J, Brown M,  Liou DM,  A Data Grid for 
Imaging-Based Clinical Trials. RSNA Scientific Assembly and Annual Meeting 
Program (InfoRAD Exhibits): Page 795, 2006. Presented at the 92nd Scientific 
Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, 
November 26-December 01, 2006.  

 
35. Gutierrez M, Grant E, Zhou Z, Liu BJ, Lage S , Beng PP , Assessment of Carotid Wall 

Thickness in a Large Scale International Data Grid Repository. RSNA Scientific 
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Assembly and Annual Meeting Program (InfoRAD Exhibits): Page 799, 2006. 
Presented at the 92nd Scientific Assembly and Annual Meeting of RSNA, McCormick 
Place, Chicago, Ill, USA, November 26-December 01, 2006.  

 
36. Zhang A, Zhou Z, Gertych A, Liu BJ, Zheng X, Huang HK, Integration of Bone Age 

Assessment CAD Results with the PACS Diagnostic Workflow Utilizing DICOM 
Structure Report. RSNA Scientific Assembly and Annual Meeting Program (Scientific 
Exhibits): Page 909, 2006. Presented at the 92nd Scientific Assembly and Annual 
Meeting of RSNA, McCormick Place, Chicago, Ill, USA, November 26- 

            December 01, 2006.  
 

37. Zhou Z, Liu BJ, Huang HK, Zhang A, Wang K,  Shrestha R, Data Mining HIPAA-
compliant RIS/PACS Audit Logs from an Outpatient Clinical Environment for 
Auditing and Monitoring Clinical Image Data Access. RSNA Scientific Assembly and 
Annual Meeting Program (Scientific Exhibits): Page 775, 2006. Presented at the 92nd 
Scientific Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, 
USA, November 26-December 01, 2006.  

 
38. Zhang A, Gertych A, Liu BJ, Huang HK, Kurkowska-Pospiech S, Carpal Bone 

Segmentation and Feature Analysis in Bone Age Assessment of Children. RSNA 
Scientific Assembly and Annual Meeting Program (Scientific Exhibits): Page 688, 
2005. Presented at the 91st Scientific Assembly and Annual Meeting of RSNA, 
McCormick Place, Chicago, Ill, USA, November 27-December 02, 2005.  

 
39. Guo B, Documet J, Liu BJ, Huang HK, Grant E, Shrestha R, A Workflow Study from 

Results Obtained by a Patient Tracking and Biometric Verification System in a Clinical 
Environment. RSNA Scientific Assembly and Annual Meeting Program (Educational 
Exhibits): Page 713, 2005. Presented at the 91st Scientific Assembly and Annual 
Meeting of RSNA, McCormick Place, Chicago, Ill, USA, November 27- 

            December 02, 2005.  
 

40. King N, Guo B, Documet J, Liu BJ, Huang HK, Cost Comparison of Patient Tracking 
Technologies for an Outpatient Radiology Center. RSNA Scientific Assembly and 
Annual Meeting Program (Educational Poster): Page 713, 2005. Presented at the 91st 
Scientific Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, 
USA, November 27-December 02, 2005.  

 
41. Zhou Z, Liu BJ, Huang HK, Guo B, Documet J, King N,  Integration of Lossless 

Digital Signature Embedding (LDSE) and Patient Tracking and Biometric Verification 
(PTV) with a HIPAA Compliant Auditing System. RSNA Scientific Assembly and 
Annual Meeting Program (Educational Exhibit): Page 825, 2005. Presented at the 91st 
Scientific Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, 
USA, November 27-December 02, 2005. 
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42. Zhang A, Gertych A, Liu BJ, Huang HK, Kurkowska-Pospiech S, Data Mining for 
Average Images in a Large-Scale Digital Hand Atlas. RSNA Scientific Assembly and 
Annual Meeting Program (Educational Exhibit): Page 824, 2005. Presented at the 91st 
Scientific Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, 
USA, November 27-December 02, 2005. 

 
43. Documet J, Liu BJ, King N, Document L, PDA Mobile Application for Distribution of 

Medical Images and Patient/Staff Tracking/Verification.  RSNA Scientific Assembly 
and Annual Meeting Program (InfoRAD Exhibit): Page 878, 2005. Presented at the 91st 
Scientific Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, 
USA, November 27-December 02, 2005. 

  
44. Gertych A, Liu BJ, Zee CS, Chan T, A CAD System for Diagnosis of Normal Pressure 

Hydrocephalus Based on Brain MR Images. .  RSNA Scientific Assembly and Annual 
Meeting Program (InfoRAD Exhibit): Page 853, 2005. Presented at the 91st Scientific 
Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, 
November 27-December 02, 2005. 

 
45. Guo B, Documet J, Liu BJ, Huang HK, King N, Grant E, Patient Tracking and Facial 

Biometrics Integrated in a Clinical Environment for HIPAA Security Compliance.  
            RSNA Scientific Assembly and Annual Meeting Program (InfoRAD Exhibit): Page    
            873, 2005. Presented at the 91st Scientific Assembly and Annual Meeting of RSNA,   
            McCormick Place, Chicago, Ill, USA, November 27-December 02, 2005. 
 

46. Liu BJ, Zhou Z, Huang HK, A HIPAA Compliant Architecture for Securing Clinical 
Images. RSNA Scientific Assembly and Annual Meeting Program (Scientific Poster): 
Page 172, 2004. Presented at the 90th  Scientific Assembly and Annual Meeting of 
RSNA,  McCormick Place, Chicago, Ill, USA, November 28-December 03, 2004 

 
47. Liu BJ, Zhou Z, Documet J, Huang HK, The Data Storage Grid: The Next Generation 

of Fault-Tolerant Storage for Backup and Disaster Recovery of Clinical Images.  
      RSNA Scientific Assembly and Annual Meeting Program (InfoRAD Exhibit): Page   
      832, 2004. Presented at the 90th  Scientific Assembly and Annual Meeting of RSNA,   
      McCormick Place, Chicago, Ill, USA, November 28-December 03, 2004. 

 
48. Zhou Z, Huang HK, Liu BJ, Lossless Digital Signature Embedding (LDSE) for Image 

Integrity in a Fault-Tolerant Clinical Off-Site Backup Archive. RSNA Scientific 
Assembly and Annual Meeting Program (Scientific Poster): Page 172, 2004. Presented 
at the 90th  Scientific Assembly and Annual Meeting of RSNA, McCormick Place, 
Chicago, Ill, USA, November 28-December 03, 2004. 

 
49. Documet J, Liu BJ, Documet L, One-Year Clinical Experience at Saint John’s Health 

Center Utilizing the PDA as a Wireless Remote Control for Clinical Image 
Distribution. RSNA Scientific Assembly and Annual Meeting Program (InfoRAD 
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Exhibit): Page 837 & 858, 2004. Presented at the 90th  Scientific Assembly and Annual 
Meeting of RSNA, McCormick Place, Chicago, Ill, USA, November 28- 

            December 03, 2004. 
 

50. Zhou Z, Liu BJ, Huang HK, Zhang J, Educational RIS/PACS Simulator Integrated 
with HIPAA Compliant Architecture (HCA) for Auditing. RSNA Scientific Assembly 
and Annual Meeting Program (InfoRAD Exhibit): Page 827, 2004. Presented at the 90th  
Scientific Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, 
USA, November 28-December 03, 2004. 

 
51. Liu BJ, Documet L, Documet J, Huang HK, Mogel G, Muldoon J, Clinical 

Experiences Utilizing Wireless Remote Control and an ASP Model Backup Archive for 
a Disaster Recovery Event. RSNA Scientific Assembly and Annual Meeting Program 
(Scientific Paper): Page 393, 2003. Presented at the 89th Scientific Assembly and 
Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, November 30-
December 05, 2003. 

 
52. Liu BJ, Huang HK, Mogel G, Acceptance Testing for PACS: From Methodology to 

Design to Implementation. RSNA Scientific Assembly and Annual Meeting Program 
(Scientific Paper): Page 175, 2003. Presented at the 89th Scientific Assembly and 
Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, November 30-
December 05, 2003. 

 
53. Liu BJ, Documet L, Documet J, Huang HK, Mogel G, Muldoon J, Wireless Remote 

Control Clinical Image Workflow: Utilizing a PDA for Offsite Distribution. RSNA 
Scientific Assembly and Annual Meeting Program (InfoRAD Exhibit): Page 819, 2003. 
Presented at the 89th Scientific Assembly and Annual Meeting of RSNA, McCormick 
Place, Chicago, Ill, USA, November 30-December 05, 2003. 

 
54. Zhou Z, Huang HK, Cao F, Liu BJ, Zhang JZ, Mogel G, And Educational RIS/PACS 

Simulator with Web-Based Display System. RSNA Scientific Assembly and Annual 
Meeting Program (InfoRAD Exhibit): Page 796, 2003. Presented at the 89th Scientific 
Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, 
November 30-December 05, 2003. 

 
55. O. Ratib, B.J. Liu, H. Kho, W. Tao, C. Wang, J. McCoy, Data Migration of 

Generations of Legacy PACS Systems. RSNA Scientific Assembly and Annual 
Meeting Program (InfoRAD Exhibit): Page 570, 2003. Presented at the 89th Scientific 
Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, 
November 30-December 05, 2003. 

 
56. Liu BJ, Huang HK, Cao F, Documet L, Muldoon J, Clinical Experiences with an ASP 

Model Backup Archive for PACS Images. RSNA Scientific Program (Scientific 
Paper): Volume 225 (P): Page 313, 2002. Presented at the 88th Scientific Assembly and 



Brent J. Liu, Ph.D.          Curriculum Vitae    
USC Department of Biomedical Engineering Page 36 of 38 
 

Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, December 01-06, 
2002. 

 
57. Zhou MZ, Law MY, Huang HK, Cao F, Liu BJ, Zhang J, et al, An Educational 

RIS/PACS Simulator. RSNA Scientific Program (InfoRAD Exhibit): Volume 225 (P):  
Page 753, 2002. Presented at the 88th Scientific Assembly and Annual Meeting of 
RSNA, McCormick Place, Chicago, Ill, USA, December 01-06, 2002. 

 
58. Mogel GT, Cao F, Huang HK, Zhou MZ, Liu BJ, Huang C, Internet2 Performance for 

Medical Imaging. RSNA Scientific Program (InfoRAD Exhibit):  Volume 225 (P): Page 
752, 2002. Presented at the 88th Scientific Assembly and Annual Meeting of RSNA, 
McCormick Place, Chicago, Ill, USA, December 01-06, 2002. 

 
59. Huang HK, Cao F, Liu BJ, Zhou MZ, Zhang J, Mogel GT, A Complete Continuous-

Availability PACS Archive Server Solution. RSNA Scientific Program (Education 
Poster): Volume 225 (P): Page 692, 2002. Presented at the 88th Scientific Assembly and 
Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, December 01-06, 
2002. 

 
60. Huang HK, Zhou X, Krestin GP, Liu BJ, Mogel GT, Zhou MZ, Image Security 

Assurance Using the Digital Envelope Concept. RSNA Scientific Program (Scientific 
Poster): Volume 225 (P): Page 129, 2002. Presented at the 88th Scientific Assembly and 
Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, December 01-06, 
2002. 

 
61. Erberich SG, Cao F, Huang HK, Liu BJ, Zhou MZ, Mogel GT, Control of Image 

Workflow Using Wireless PDAs. RSNA Scientific Program (InfoRAD Exhibit, 
Certificate of Merit): Volume 225 (P): Page 773, 2002. Presented at the 88th Scientific 
Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, 
December 01-06, 2002. 

 
62. Liu BJ, Documet L, Sarti DA, Huang HK, Donnelly J, PACS Archive Upgrade and 

Data Migration: Clinical Experiences. RSNA Scientific Program (Education Poster, 
Certificate of Merit): Volume 221 (P): Page 690, 2001. Presented at the 87th Scientific 
Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, 
November 25-30, 2001. 

 
63. Cao F, Huang HK, Liu B, Zhou Z, Zhang J, Mogel GT, Fault-Tolerant PACS Server. 

RSNA Scientific Program (InfoRAD Exhibit): Volume 221 (P): Page 737, 2001. 
Presented at the 87th Scientific Assembly and Annual Meeting of RSNA, McCormick 
Place, Chicago, Ill, USA, November 25-30, 2001. 

 
64. Liu BJ, Huang HK, Cao F, Documet L, Sarti DA, A Fault-Tolerant Back-up Archive 

Using an ASP Model for Disaster Recovery. RSNA Scientific Program (InfoRAD 
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Exhibit): Volume 221 (P): Page 741 & 754 , 2001. Presented at the 87th Scientific 
Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, 
November 25-30, 2001. 

 
65. Huang HK, Cao F, Liu BJ, Zhou Z, Zhang J, Mogel GT, PACS Simulator: A 

Standalone Education Tool. RSNA Scientific Program (Education Exhibit): Volume 
221(P): Page 688, 2001. Presented at the 87th Scientific Assembly and Annual Meeting 
of RSNA, McCormick Place, Chicago, Ill, USA, November 25-30, 2001. 

 
66. Mogel G, Huang HK, Cao F, Liu BJ,  Zhou Z, Zhang J, PACS Simulator: A 

Standalone Education Tool. . RSNA Scientific Program (Scientific Paper): Volume 221 
(P): Page 376, 2001. Presented at the 87th Scientific Assembly and Annual Meeting of 
RSNA, McCormick Place, Chicago, Ill, USA, November 25-30, 2001 

 
67. Liu BJ, Cao F, Zhang J, Huang HK, Zhou Z, Mogel G, Fault-Tolerant PACS Server 

Design and Evaluation. Presented at CARS2001, Berlin, 2001. 
 
68. Liu BJ, Sarti DA, Westmacott J, Implementation of PACS and Informatics in a 

Community-Sized Hospital to Enhance ‘Technology in Caring Hands’: Part II. RSNA 
Scientific Program (InfoRAD Exhibit): Volume 217 (P): Page 709, 2000. Presented at 
the 86th Scientific Assembly and Annual Meeting of RSNA, McCormick Place, 
Chicago, Ill, USA, November 26-December 01, 2000. 

 
69. Liu BJ, Sarti DA, Donnelly JT, Westmacott J, Implementation of PACS and 

Informatics in a Community-Sized Hospital to Enhance ‘Technology in Caring Hands’. 
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Presented at the 85th Scientific Assembly and Annual Meeting of RSNA, McCormick 
Place, Chicago, Ill, USA, November 28-December 03, 1999. 

 
70. Harreld MR, Valentino DJ, El-Saden S, Duckwiler GR, Liu BJ, Neu S, Diagnostic 

Reading Protocols for a Neuroradiology Workstation. RSNA Scientific Program 
(InfoRAD Exhibit): Volume 209 (P): Page  , 1998. Presented at the 84th Scientific 
Assembly and Annual Meeting of RSNA, McCormick Place, Chicago, Ill, USA, 
November 29-December 04, 1998. 

 
71. Harreld MR, Valentino DJ, Liu BJ, El-Saden SM, Duckwiler GR, Advanced 

Workstation for Diagnostic Neuroradiology: The Neuro Navigator, Presented at the 
83th Scientific Assembly and Annual Meeting of RSNA, (InfoRAD exhibit), 1997. 

 
72. Liu BJ, Taira RK, Hall TR, Shim H, Object-Oriented Approach Toward Segmentation 

of Bones From Digital Hand Radiographs, Presented at the 81st Scientific Assembly 
and Annual Meeting of RSNA, (Scientific Paper), 1995. 
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73. Chuang KS, Liu BJ, Huang HK, Sankaran A, How Many Noise Bits Are There In a 
Digital Image?, Presented at the 78th Scientific Assembly and Annual Meeting of 
RSNA, (Scientific Poster), 1992. 

 
74. Liu BJ, Huang HK, Guerrero TM, Sayre JW, Ho BK, Grid Line Artifact Removal in 

Compressed and Decompressed CR Images, Presented at the 77th Scientific Assembly 
and Annual Meeting of RSNA, (Scientific Paper), 1991. 

 
 


