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# B : Towards Internet of Medical Things

R4 A: Yanyong Zhang

4% % : The Internet of medical things promises to change the
way we manage our health, shifting from reactive treatment to proactive
wellness monitoring and early intervention. Fortunately, technologies in
areas such as sensing, communications, data mining, privacy protection,
and user interfaces, have recently made great advances. It is thus time to
harvest these technologies to realize the vision of managing our own health, preferably
at our own home.

In this talk, we introduce several recent studies in this general direction. First, we
present HB-Phone, which is a bed-mounted sensor and can monitor a person’s
heartbeats during sleep, by detecting the vibrations caused by heartbeats that are
propagated through mattress. Second, we present Motion-Scale, which are mounted at
bed legs and can detect body and limb motions on bed. These two sensors can
continuously monitor a person’s vital signs and motions even when they are asleep.
Finally, we present head-banger, a user authentication system for head-mounted smart
devices, which can help protect user data privacy.

&AM : Yanyong Zhang has spent 15 yeras in the Electrical and Computer Engineering

Department at Rutgers University, where she is currently a Professor. She is also a member of the
Wireless Information Networks Laboratory (Winlab). She has 20 years of research experience in the areas
of sensor networks, mobile computing and high-performance computing, and has published more than
100 technical papers in these fields. She is an Associate Editor for IEEE TMC, IEEE TSC, IEEE/ACM
ToN, and Elsevier Smart Health. She is a recipient of NSF CAREER award. She received her Ph.D. from
Penn State in 2002.
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A2 B : Problems in the Gut of Embedded Systems

R4 A: Lin Zhong

R4 & Energy-constrained embedded systems are the frontier
facing the complexity at the hardware/software boundary. This talk
describes our ongoing efforts in analyzing and managing this complexity.
We show that the fundamental problem is the knowledge transfer between
hardware and software and between hardware engineers and software
engineers. Using our recent work on runtime power management as an example, we
demonstrate the effectiveness of two principles toward coping this problem. First, while
the conventional wisdom suggests complexity be moved from hardware to software, we
show, as a caveat, that better hardware can lead to significantly simpler software.

Second, by separating hardware knowledge from the software logic, low-level software
such as driver functions can be refactored into a centralized architecture that is small
and easy to verify and evolve.

& A B A : Lin Zhong is Professor of Electrical & Computer Engineering with Rice
University. He received his B.S and M.S. from Tsinghua University and Ph.D. from
Princeton University. He has been with Rice University since September 2005. At Rice, he
leads the Efficient Computing Group to make computing, communication, and interfacing




more efficient and effective. He and his students received the best paper awards from ACM
MobileHCI, IEEE PerCom, and ACM MobiSys (3), and ACM ASPLOS. He is a recipient of
the NSF CAREER Award, the Duncan Award from Rice University, and the RockStar
Award from ACM SIGMOBILE. More information about his research can be found at
http://www.recg.org.
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# B : Sensing and Data Acquisition in the Big Data Era: What,
Where and When

#&4 A: Rong Zheng

% #Z: Despite the explosive growth in the quantity of data
available, acquiring quality data remains a challenge and can be costly in
terms of latency incurred, excessive network traffic and extra human
efforts. In this talk, I argue for the need to drive sensing and data
acquisition decisions by the utility of data pertaining to application contexts. First, |
examine sequential learning strategies that tradeoff exploitation and exploration in
determining optimal channel assignment of sniffers to monitor multi-channel/band
wireless networks. Second, I discuss our work on distributed active learning for mobile
crowdsensing.

K& A B : Rong Zheng received her Ph.D. degree from Dept. of Computer Science,
University of Illinois at Urbana-Champaign and earned her M.E. and B.E. in Electrical
Engineering from Tsinghua University, P.R. China. She is now an Associate Professor in the
Dept. of Computing and Software, an associate member of the Dept. of Electrical and
Computer Engr., and a member of the School of Computational Science and Engineering in
McMaster University, Canada. Rong Zheng is a Joseph Ip Distinguished Engineering Fellow
from July 1, 2015 to June 30th, 2018. Rong Zheng's research interests include Cyber
Physical Systems, mobile computing and networked systems. She received the National
Science Foundation CAREER Award in 2006. She serves on the technical program
committees of leading networking conferences including INFOCOM, ICDCS, ICNP, etc.
She is an editor of IEEE Transactions on Wireless Communications, and has served as a
guest editor for EURASIA Journal on Advances in Signal Processing, Special issue on
wireless location estimation and tracking, Elsevlers Computer Communications — Special
Issue on Cyber Physical Systems.
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A2 B : Physical Knowledge Discovery in Cyber-Physical Systems

R4 A: PeiZhang

&4 &: In many sensing scenarios, direct sensing of desired =
events is difficult and often impossible. This is often due to deployment -3
difficulties, lack of available sensors, and cost of maintenance. This talk .
will explore indirect sensing framework that infers information from "
physical inertial sensing. This approach reduces the number of per-node - L
sensors, reduce the number of devices needed, and utilize physical media information to
improve sensing. The talk then explores this framework through three projects. 1) The
SensorFly system, a low-cost, miniature aerial sensor network that aims to be
autonomous in deployment, maintenance, and adaptation to the environment. By




modeling the motion and movement, these sensors collaboratively localize and navigate
indoors using inertial sensors. 2) Landing the sensors inside the building, the same
sensor sets can be used to discover occupant information including location, identity,
status,etc. 3) The same sensors on the human body, the system can inference muscle
activity and fatigue level. The talk will explore the commonalities of data understanding
and inferencing.

% A Pei Zhang is an associate research professor in the ECE departments at
Carnegie Mellon University. He received his bachelor's degree with honors from California
Institute of Technology in 2002, and his Ph.D. degree in Electrical Engineering from
Princeton University in 2008. While at Princeton University, he developed the ZebraNet
system, which is used to track zebras in Kenya. It was the first deployed, wireless, ad- hoc,
mobile sensor network. His recent work includes SensorFly (focus on groups of autonomous
miniature-helicopter based sensor nodes) and MARS (Muscle Activity Recognition).
Beyond research publications, his work has been featured in popular media including CNN,
Science Channel, Discovery Channel, CBS News, CNET, Popular Science, BBC Focus, etc.
He is also a co-founder of the startup Vibradotech. In addition, he has won several awards
including the NSF CAREER, Google faculty awards, Edith and Martin B. Stein Solar
Energy Innovation Award, and a member of the Department of Defense Computer Science
Studies Panel.
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# B : Autonomous Aerial Navigation using Monocular
Visual-Inertial Fusion

R4 A: Shaojie Shen

%% [ will present recent results in the HKUST UAV group
towards robust autonomous navigation using only the sensory
information from a monocular camera and an IMU. We argue that this
is the minimum sensor suite that enables the full capability for autonomous navigation,
including state estimation, dense mapping, trajectory planning, and feedback control.
We will present a self-calibrating visual-inertial estimator that handles high-speed
motion, and is stable from the ground level to high altitude. We pay special attention to
the initialization problem and propose a numerically stable method for high-altitude
estimator initialization and failure recovery. Building on top of the estimator, we
propose an onboard method to generate large-scale dense maps that are sufficient for
obstacle detection and avoidance. We close the perception-action loop by an
optimization-based trajectory generation method that finds safe trajectories in an online
fashion. Experimental results are demonstrated on our custom-built quadrotor testbed.

R4E A B A : Shaojie Shen, Assistant Professor, HKUST, Director, HKUST-DIJI Joint
Innovation Laboratory. Shaojie Shen received his B.Eng. degree in Electronic Engineering
from the Hong Kong University of Science and Technology in 2009. He received his M.S. in
Robotics and Ph.D. in Electrical and Systems Engineering in 2011 and 2014, respectively,
all from the University of Pennsylvania. He joined the Department of Electronic and
Computer Engineering at the Hong Kong University of Science and Technology in
September 2014 as an Assistant Professor. He is the founding director of the HKUST-DIJI
Joint Innovation Laboratory. His research interests are in the areas of robotics and unmanned
aerial vehicles, with focus on state estimation, sensor fusion, computer vision, localization
and mapping, and autonomous navigation in complex environments. He and his research
team won the best paper finalist in ICRA2011, best paper award in SSRR2015 and
SSRR2016, and first price in IARC2015. He was the program co-chairs of SSRR2015,
SSRR2017, and SAC2017-IRMAS. He also serves as a senior consultant for DJI, and
provides technical advices for DJI's intelligent consumer drone products such as Phantom 4
and Mavic Pro.
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