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F K FFAIRE: Smart Sensing Technologies for Chronic

Disease Management

BFE: 12 A 11 B F4F 3: 00
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4 A Yongji Fu, Ph.D.
RE 2

Smart physiological sensing have become a powerful tool to extend healthcare
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services from hospital to daily life for patients with chronic diseases, to improve
their 1ife quality and reduce healthcare costs by avoiding disease exacerbation and
other short term and long term consequences. Wearable sensors enable ambulatory
monitoring of disease specific physiological parameters (e.g. heart rate, blood
glucose, blood pressure). Acquired physiological signal is transferred through a
body area network (BAN) to a central device such as a smartphone for data processing
and review. Innovative signal processing algorithms are developed to overcome
challenges in ambulatory monitoring such as motion artifacts and ambient noises.
Patient’s disease status is estimated in real time to guide medication reminder,
caregiver notification or automatic drug delivery. In this talk, a number of sensing
technologies (optical, acoustical, electrical), wireless BAN communication
protocols and large scale data mining, decision making and closed loop control
algorithms will be reviewed. Finally, several disease management systems will be
introduced to address different chronic diseases such as diabetes, asthma, and COPD.
Dr. Yongji Fu is currently an algorithm development manager at Becton Dickinson
Technologies (BDT) in Research Triangle Park of North Carolina. He leads the
algorithm research group of smart devices including continuous glucose monitor and
artificial pancreas for diabetes care. Prior to joining BDT, Dr. Fu worked at Sharp
Laboratories of America, Siemens Medical Solutions and Welch Allyn Medical
Monitoring System. He has published over 20 issued/pending patents and over 10 papers
in biomedical sensing and signal analysis fields. He is a senior member and vice
chair of EMBC-ENC chapter of IEEE. He also served as a member of several international
conference technical committees and as a reviewer for multiple journals.

Yongji Fu received his B.S degree in 1999 and M. S degree in 2002 from Tsinghua
University, China and PhD degree in 2008 from Oregon Health and Science University,
US; all three degrees are in biomedical engineering

FRKFFAIRE: Molecular Imaging Probes for Cancer
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/A& A Xiaoyuan (Shawn) Chen, Ph.D. (Chief and Senior Investigator, NIBIB, USA)
Dr. Chen received his B.S. in 1993 and M. S. in 1996 from Nanjing University, China.
He then moved to the states and obtained his Ph.D. in chemistry from the University
of Idaho in 1999 under the supervision of Professor Chien M. Wai. After two quick
postdoctoral programs at Syracuse University (under the mentorship of Dr. Jon
Zubieta) and Washington University in St. Louis (supervised by Professor Michael
J. Welch), Dr. Chen joined the University of Southern California as an Assistant
Professor of Radiology. He then moved to Stanford University in 2004 to help build
the Molecular Imaging Programat Stanford (MIPS) under the directorship of Professor
Sanjiv Sam Gambhir, and was promoted to Associate Professor in 2008. In the summer
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of 2009, he joined the Intramural Research Program of the National Institute of
Biomedical Imaging and Bioengineering (NIBIB) as a tenured Senior Investigator. Dr.
Chen also holds a joint appointment with the NIH Clinical Center

Dr. Chen specializes in synthesizing molecular imaging probes for positron emission
tomography (PET), single—photon emission computed tomography (SPECT), magnetic
resonance imaging (MRI), optical (bioluminescence, fluorescence and Raman),
contrast enhanced ultrasound, photoacoustic imaging, as well as multimodality
imaging. His research group aims to develop molecular imaging toolbox for better
understanding of biology, early diagnosis of disease, monitoring therapy response,
and guiding drug discovery/development. Dr. Chen puts special emphasis on
high-sensitivity nanosensors for biomarker detection and theranostic nanomedicine

for imaging, gene and drug delivery, and monitoring of treatment.
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FiERKFABEE: Applications of Compressed Sensing

Theory in Computed Tomography
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A conventional wisdom is that data acquisition shoukd be based on the Nyquist sampling theory, which
mwﬂmtﬂnwplhgmmuﬂalmmlﬂﬂﬂummmrﬂamtammrw:nrmm
it exactly. Very interestingly, compressed sensing (CS) theory has recently emerged, showing that signals
or images can be accurately reconstructed from far fewer data than what are requested by the Myquist
sampling thaory. In this talk, we will dizscuss two CS-based CT applcations developed by our group. The
first is CS-based interior tomography. The other is dictionary leaming based ulra-low dosa reconstruction.

L& A B - (Biography):

Dr. Hengyong Yu received his Bachelor's degrees in information science & technology (1988) and
computational mathematics (1998) respectively, and his PhD degree in information & telecommunication
engineering (2003) from Xian Jiaotong University. He was an Instructor and Associate Professor with the
College of Telecommunication Engineering, Hangzhou Dianzi University, from July 2003 to September
2004. From September 2004 to November 2006, he was a postdoctoral fellow and Associate Research
Scientist with Department of Radiology, University of lowa, lowa City, 1A, From Movember 2006 to May
2010, he was a Research Scientist, the Associate Direclor of CT Lab, Biomedical Imaging Division, VT-
WFU School of Biomedical Engineering & Sciences, Virginia Tech, Blacksburg, VA, USA. Currently, he is
an Assistant Professor, the Direclor of CT Lab, Departrmenis of Radiclogy and Biomedical Engineering,
Wake Forest University Health Sciences, Winston-Salem, NC, USA.

His interests include computed tomography and medical image processing. He has authored or
coauthored >20 peer-reviewad journal papers. He serves as an Editorial Board member for Signal
Processing, Journal of Medical Engineering, CT Theory and Applications, International Journal of
Biomedical Engineering and Consumer Health Informatics and Open Medical Imaging Journal, and the
leading Guest Edilor of the International Journal of Blomedical Imaging for the special issue entilbed
“Devaloprmen of Computed Tomography Algorithms™. He is a senior member of the Instilute of Electncal
and Electronics Engineers (IEEE) and the IEEE Engineering in Medicine and Biology Society (EMBS), and
a member of Amencan Association of Physicists in Medicine (AAPM) and the Biomedical Engineering
Society (BMES), In 2005, he was honored for an outstanding dectoral disseriation by Xian Jiaotong
University, and recaived the first prize for a best natural science paper from the Association of Sciance &
Technology of Zhejiang Province. In January 2012, he received an NSF CAREER award for development
of CS-based interior tomography.
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