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INTRODUCTION TO FIT
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Faculty of Information Technology (FIT) of Zhejiang University (ZJU) is comprised of six colleges,
namely College of Optical Science & Engineering (COSE), College of Information Science and
Electronic Engineering (ISEE), College of Control Science and Engineering (CSE), College of
Computer Science and Technology (CCST), College of Biomedical Engineering & Instrument
Science (BME) and College of Software Technology (CST). Currently, FIT has 9 primary
disciplines, in which there are 3 national key disciplines, Optical Engineering, Control Science and
Technology, and Biomedical Engineering. Besides, 2 secondary disciplines, Computer Applied
Technology, Communication and Information Systems, are also national key disciplines. Under its
administration, there are 3 State Key Laboratories, 1 National Special Laboratory, 1 National
Engineering Laboratory, 3 National Engineering Research Centers, 22 research institutes, to
devote to the innovation research on information science and technology.
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Talent Team

FERTOTAN, HAPHERFH9N, HIRISTA, BIFBISIA, HPEIRRRELIA,
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Professional Structure

FIT has 674 faculty members, including 394 teaching staff members, among which 187
are full professors and 181 are associate professors. There are 4 members of the
Chinese Academy of Engineering,

11 Special-term professors (8 chair professors besides) specially
engaged in the National Cheung Kong Scholar Program, 6 Chief Scientists of National
"973" Program, 1 National Renowned Teacher, 7 Zhejiang Province Outstanding Experts,
13 National Distinguished Youth Science Foundation Fellows, 8 National Excellent Youth
Science Foundation Fellows. 2 Innovative Research Groups of the NSFC and 2
Innovative Research Teams of Ministry of Education have been constructed
In 2015,

1 professor was engaged in the National Cheung Kong Scholar's Program, 1
professor was appointed as National Distinguished Youth Science Foundation Fellow, 2
professors were appointed as National Excellent Youth Science Foundation Fellows, 2
professors were engaged in the National Program for Bai-Qian-Wan Talents, and 1
professor was engaged in National High-level Talents Special Support Plan for Youth
Fellow.
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National Bai-Qian-Wan Talents
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FRSSER Institutes

SEaliE

— ; WFFET 7Bk B K
Scientific Research College of Institute Director
e TR =
Inst. of Optical Engineering Prof. Bai Jian
; . . - LS TR LA
015 EFFHARBIFETFmA. 72, Hb In 2015, the total research funding_of FIT reached over 470 million Inst. of Optical Imaging Engineering Prof. Feng Huajun
. i # = T, SRF RMB, Moreover, the research funding for 2 colleges was more than - T - B e
kR ﬁﬁ{tﬁ;ﬂ%ﬂﬁm @_%E%ﬂf £ 100 million each. In total, 73 grants with the amount up to 44 44 ﬁ%%iﬁﬁﬁﬁoﬁﬁ N Rk 2
SRMTIM, & R4, ljjjt 2 ﬂ*“"%l millon RMB were approved by the National Natural Science it bt b el onlsﬁ .................. me Qi M
lﬁ s 1%%’2:@ s i'ﬁ]ﬁ El 2@&1 s Eiﬂ?%ﬁﬁﬂ ﬁ@ Foundation of China, including 1 national distinguished youth Je (R BRI B AR B 5T PE HE
O, HFIBSESTATEAN, EFTH science project, 2 national excellent youth science projects, 2 Inst.of Optoelectronic Information Detection Technology Prof. Yan Huimin
%:@i g :}H\:l)?]ﬁ (%}fiﬁ3ﬁﬁ) b HSCH&%%%’B? national key projects, and 2 projects in the major program. _ﬁ@ﬁ%lﬁlﬂg—‘éﬁ e FH RS WKAT
i : Meanwhile, there were 17 ongoing grants with over ten million each, Optical Science & Inst. of Optoelectronic Technology Prof. Shen Yonghang
f, HHZIUL00E X A6.3%, TOPR A including 3 new projects. 737 papers were indexed by SCI. including Engineering e -
31.3%, SEFHIF=1067/, SFEHEFIM30K  63% list in ZJU100 journals, 31.3% list in ZJU top journals, 31 P Opﬁgl and Photonical Engineering daiani
I3, REZFEPURHEF 34610, A8 papers cited more than 30 times each in five years. In total, 346
IS o] ke national patents have been approved this year. There were 4 Sci & BOCEYEEFR T
—&RATR, BEMNS 5T E S FRERRIEHS ) B} ) Inst. of Laser Biomedicine Prof. Ding Zhihua
e % ﬁ * B — % §§}f N ﬁ = Tech Progress Prizes awarded the first class by Zhejiang Province /
- %ﬂ] ﬁ ’H_‘ %" iﬁ] ! %I %B % MOE. Furthermore, a Joint International Research Lab of MOE and It B LG IR R ST R0 IR
AERATREMIINIAERLRE, 1 key lab of Zhejiang Province were established in 2015. Center for Optical & Electromagnetic Research Prof. He Sailing
R AR TR SO X &
Center for Optical Inertial Technology Prof. Liu Cheng
F?Efnlﬁfﬁﬂ?ﬁjzﬁg ication Engineeri il
- - nst. of Information ommunication Engineerin
- - o N - BT RESEERAHIT LAk
RS E_E_J—IE%% Inst. of Electronic Circuit & Information System Prof. Shen Jizhong
Information Science and
Electronic Engineering BFEEHARS REHIPT ERF
. . Inst. of Electronic Information Technology & System Prof .Li Erping
S eSS SERFERERTNE
State Key Laboratory of CAD&CG ﬁfﬁ,:‘f:‘—%‘ﬁ!ﬁ EE_—I*__;E;’:;—'EE.I: %@%
Inst. of Microelectronics and Optoelectronics Prof .Luo Jikui
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State Key (Special) labs State Key Laboratory of Industrial Control Technology i ; Inst. of Automation Instrumentation Prof. Huang Zhiyao
ngineering
g BREAG SIEHFR AT Azl
JE c %ﬁ%ﬁﬁﬁ%ﬁsﬁ%&%ﬁm Inst. of Cyber-Systems and Control Prof. Su Hongye
S o N T8 BEBTITAT A
i }Wﬁgﬁﬁ%?*@g]:&%ﬁ; Inst. of Artificial Intelligence Prof. Zhuang Yueting
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BN FE5HETLEEREAN RS EENFHA R R T2,
PO TEF MR IE, Hd a2 TEE-A 88/ L5EkR
FREEZRME, BUSHHNETIRLS. S%M A BB HEEE M, BIEHE
B/ 5B AR T A ] AT 23. 5%, FIF AERE
WILRE, i/ 2R RRRERKHERMPUS T HRI&BRkEE0
HHBAF (9.03%) . BEIFO T EmRIGES AR R
HEHZ YR, BCHERFFRHE, XA FEENano Energy, Nano
Letters ZEr#iT L& F60&R, #H5IH10004K,

== Research Highlights™ =

1. AT AEBHTP. Youth Innovation Awards

RRGRE: PR AR ATE R N A

@ RS TEREEHEARREBRRERE: 1) X EAREREOLEKRE
TEEAE R, R AR RS KBTS, AT ERTEEETE
ik 2) FHENEEETIAGKL LR, BT AERESEYIKLERE
BB BEREHEE, DEESEIILEDETHE, 3) EHERLETEIVE
HIFNEN, =784 B IEFEE AR SRS, FEH TR/ MFER TR
30 nm WRKEHNERERHIKEMBR. 58 7EAdv. Mater., Angew. Chem.
Int.Edit., Nano Lett., ACS Nano h3t%%8%, #i% L{E#Laser Focus World
F1Semicond. TodayHE%&RiE,

Parameter Controlling and Applications of Nanowire Light Emitting Devices
Prof. Yang Qing from COSE has made original contributions: 1) She pioneered &l

Parameter Controlling and Applications of Nanowire Light Emitting Devices

Associate prof. Lin Shisheng from ISEE focused on two research
areas: high performance two-dimensional materials heterostructures A e L e
based solar cells and two-dimensional Si-C system. Through several

E .] 4 a,- L
years' independent research, Dr. Lin achieved records of graphene % s

based heterostructure solar cells (18.5%) and MoSz (9.03%) based ATEEE At =

a Cross-saction view

J{mA-cm®)

and systematically investigated nanowire based lasers. She put forward a
method to achieve broad band wavelength tailoring up to 40 nm on pure CdSe
nanowires. 2) She proposed a new mechanism to enhance the performance of

heterostructure solar cells and two dimensional silicon-carbon
system that has become a hot research topic worldwide. Dr. Lin has
published more than 60 intemnational peer-reviewed journal papers
with over 1000 times citation.

BREEE b o

Veltage{V)

micro- and nanowire LEDs by introducing three-phase coupling of mechanics-
electronics-photonics. 3) She constructed the physical mechanism of
three-phase coupling and pointed out several important and general criteria for )
distinguishing the piezo-phototronic effects. Recently, Yang demonstrates a
fluorescent nanowire ring illumination microscopy, with this method, a feature
size as small as 35 nm and various 2D patterns were successfully recorded.

W ome wme em
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2. P 5 HNFHUFSIEl New National Important Projects

O =EExE

1 R B X A SR AT RO T H 201 SEE KR 5
HAMSESATTERE, BEE S ENEE
T R EA RS, BERX RS
BRHEAT BB A AT AT B DATKEUE BB R
B, EERNBAOTRENEL, HERATEAX
BAE, EXREOREMERARTE, SHEEY
ESHAREN SRERENENERTRITE, 8

PR R RS SR AT, ' :
Quantitative Medical Imaging

This project, chaired by Prof. Liu Huafeng in COSE, was supported as the distinguished youth science project by NSFC in
2015.0ne metric alone is difficult to fully understand the pathophysiology of the disease, it needs to combine all related
parameters in a whole picture. To get the quality, speed and reliability of application information as the core, the project
intends to address the following key issues: sparse and physiological constraints of medical imaging, a variety of
physiological function parameters simultaneously detection and rapid acquisition issues and quantitative reconstruction. The
vision of the project is to create multi-parameter imaging theory with incorporating sparsity of the data and the physiological
constraints behind the data.

RRAE: EYEAERESHEHT

BN AYEXFTESUBBFEEXNERETAH, EEYERI
FEMBOTR BT, (SR B TRESC B R I R B S5 4
HE, FRTREMHE. EERARLE. AREFTE. ABRRSE
RiF B R CFERZAR S ES/ M TR RES S, HERR
fEChemical reviewsZ R KT, FEEFRNTESHAE, FERITH
FETETEEFIBHLREERN RS, FERNB ARG E
H, FEATISEREY. EErrRERgn, MY TeERERE
Biosensors and BioelectronicsZ:FIHI#EAT T 4 RIELIRE,

Biomedical Sensing and Detecting Research

Research team led by Prof. Liu Qingjun from BME focused on biomedical
sensing and detecting research area, mainly covering fundamental researches
of bio-sensing mechanism and design, engineering realizations of measurement
devices, and applications of biosensors. For the fundamental researches, Liu's
group employed some methods and materials to explore interaction between
cells, proteins and small molecules and then design biosensor for small
molecule detection (Published on Chemical Reviews, 2014). For engineering
realizations, they developed a portable measuring instrument based on the
smart phone mobile terminal which can be used to detect some explosives and
biochemical indicators for environmental and biomedical application.
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BB R R S T H 20 SERE R ETE R . A0 EERRE RN S H R
SEN, UWHAEEN S RS ILAZIE %O EE, RRELEESOYETBAE L, iR
Rt e B UL AR AR M R AT S 2 R, AT H e AR R S R BT BT E R A
RIS AMTRIER, RURESH. BRI UTOEME B R IOR BT .

Y of | ‘K Computer Graphics

This project, chaired by Prof. Huang Jin in CCST, was supported as the excellent youth

science project by NSFC in 2015. It will focus on efficient modeling and simulation of

complex elastic object. Based on the geometric viewpoint of the dynamic system, it will
explore efficient and reliable linearization and reduction. Aiming at the applications of
virtual reality, computer animation, product design and simulation, we are going to
propose novel theory and demonstrate its power in geometry processing and physically
based simulation.
O HiEEmiIcSES
T B RE B SR AHEIZT B 201 SFRE R T W E BB, SOREURT ZEETH A EHR
REEANTE. AT H EEFRRGRIRMEELC S E, BRLFN A R ARREK. 31, EHA
LXHME; EHTERN: SMRASIRLELS, SARASENESE. B, B8, BE. A58/ TH
EERE, RUH—EFAMBAIELEERLSTE, FETESMTLRINRS PR EmITERT ST

e, RZGEE—RENBEBURLE RS,
Database Theory and Systems

This project, chaired by Prof. Gao Yunjun in CCST, was supported as the excellent & o g i
youth science project by NSFC in 2015. Miss/Incomplete data is ubiquitous in real life ]_ [ mMan | rova mm J
and scientific research. This project aims to study the problem of processing incomplete x [1.'.' kst 45 B S espoestints 338 ||
data efficiently and propose a suite of efficient theory and methods to tackle Y AT

multi-source, heterogeneous, massive, high-dimensional and incomplete/uncertain d - B -
data. Extensive theoretical analysis and experimental evaluation demonstrates the
effectiveness and efficiency of our presented techniques, and based on which a

prototype system is to be developed in order to manage and analyze incomplete data.

chok G JE N

O EF KRS ENES SR S

REREED LR AT ER0FEZ A RNLESELTHEY, BT “0HKSENGEML
SHEMEMPR” ERBEH. FHAAKSEERMGRTE. thEM, BaEMERE, FRAIEEREM
ZTHAMRNEEIRSHEZFRNREAE, RRTERCESRGER, FEAHUKEERELEST,
B RARGEHR A TREFEFESHNM B KFERFSAN. RRHESLE, TREMSEXBEAR, WEE
TR ERMSRBFIIESHEEERNERERSHRER, WK TIHSEEMENE RSN HNERR
SHAR LR,

Distributed Ocean Environmental Acoustic Sensing
and Signal Processing

The project, led by Prof. Yang Zijiang in ISEE, was supported as the key project
by NSFC in 2015. To resolve the problem of ocean environmental sensing and
signal processing, this project will studied distributed environmental sensing
using underwater acoustic sensor networks (UASNs). The basic theory and the
key technologies, such as underwater acoustic sensor networking, node
localization, in-buoying signal processing, and so on, will be studied and its
theoretical framework will be established. Through the theoretical calculation
and analysis, simulations, and real sea test, the technologies to be developed
will set milestones for the distributed acoustic sensing using UASNs.

201554z

O SV YESERGG IR FERS R TR

H I B A BT R R T T B K201 SR E R A AR R & ® ST HRE), TETSE. BRsE
BT AR, ST RN TUE R REE, BT s A7 B RS A,
EFHE AR S RSO RO BRI X BT, ARk LRI S S TR S
ATFHMEIER., THERETERS S NI SRS SRR ER e TEFRLKT, TTOMEREEY
B2 RN RS LS TR SR AREE RE.

Multifunctional Photonic Integrated Chip for Biomedical Sensing

The project, led by Prof. He Jianjun in COSE, was supported as the
key project by NSFC in 2015.The proposed research will investigate
and develop multifunctional, high sensitivity photonic lab-on-a-chip,
including (1) nanowire waveguide double-ring sensors for refractive
index based bimolecular detection, (2) surface-enhanced
fluorescence spectroscopy and Raman spectroscopy based on
spectrometer-on-a-chip and (3) absorption spectroscopy based on
novel tunable semiconductor laser. By collecting weak spectral
signal through spiral nanowire waveguide with surface plasmon
enhancement using metal nanoparticles, a novel, efficient and
highly sensitive means is provided for on-chip biomedical sensing.
The functionality and integration density of the photonic

lab-on-a-chip is at the international advanced level, and will promote
the interdisciplinary development of biomedical sensor technology
and multifunctional photenic integration technology in China.

0O st StHARENITA

BB R EER20IFE 5 IRFN ARBLARAFTET TEEFZZME L, E23%30007 7T, %5
HESRE “FHURBERERETH WRE, CRER T AMENERMIMETT, 20165 B RFT 2Rt
. AASIAREFRRAMETELS BTN TRPIIRE. BB ESMRT Y], FaIERHEER
/B, FERPLGIREE, AEBCOAAMERRIFZY; RN SR KA BT AL T 20 A iy A iE
ELREE, GRIE T 25 M R E B 2 B L AR

The Development of Enteric Capsule About Total Saponin of Lysimachia Capillipes

Prof.Tian Jingkui from BME has signed the joint development agreement with Shandong New Time Pharmaceutical Co.,
Ltd in 2015 with the total expenditure of 30 million yuan. This project is also sponsored by the NST Major Project of Drug
Discovery. And now, they has successfully conducted the normalized research towards new anti-tumor drug and planning
to apply for its approval for clinical trials by the end of 2016. Pharmacodynamics in vitro and in vivo showed that the total
saponins of gracilipes vanilla are effective in treating prostate cancer, gastric cancer and ovarian cancer, which have less
side effects and unique mechanism of action, what's more, it is expected to become an innovative anti-tumor drug.
Meanwhile, research team joint with Fujian Longyan Agricultural Science established a 20 acres of standardized gracilipes
vanilla planting base, which ensured the authenticity and the process of industrialization of the drugs.
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FH A 2 P R R A 0T H201SAEE R H RIS AT E B0, R & 5 AR
R BT P A S A= A TR LR RIET S, RiFAF RS R BTSSR R R
LR EMERIE, {EREFTRSSEANETHLR R EFEENTELRE, BIFRIEENER
ey IR EF RS, W TR R ERETRSHT RS STELMT, HEFREF RS
BAMKIE, BiUEEE IR AR RAGET TR M, HERBSEN N ARIE,

Experimental Platform and Application Verification for Refinery Plant-wide Optimization

The project, led by Prof. Lu Jiangang in CSE, is one of the projects in the major program approved by NSFC in 2015. It will
develop a refinery process experiment platform, verify the
integration model of plant-wide optimization, and provide
real-time online calibration data of the model. Then it will
implement plant-wide online tracking optimization algorithm
and verify the validity of the optimization algorithm with the
actual production and operation data. Moreover, it will
simulate the dynamic operation of actual refinery process,
monitor the running status of actual production system and
analyze the on-line status. Finally, a software package of
refinery plant-wide optimization will be provided and be
tested on a large-scale Petrochemical Refinery.

O =EEESSIE

ﬁﬁ@ﬁﬁk%%%i&ﬂﬁ@ﬁﬁegﬁﬁ%ﬁ@%%ﬁﬁ%ﬁﬁ%ﬁﬁ%ﬁ@%ﬁ%%%ﬁﬁﬁﬂﬁﬁ
RACHIIZ—, IR SRR A %, B S MR ERE, i
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The Joint Design of Space Communication and Navigation Positioning Technologies

EEAE. EFH

This project, led by Prof. Zhao Minjian from ISEE, will study the joint design of space communication and navigation
positioning technologies. It is one of the key
technologies and main optimizing directions in the
research of spatial information network. Based on the

spatial information networks, the project aims at T\ %ﬁ::ﬂgf’-‘;/ ik e
improving the efficiency and reliability of spatial . ._,:f:i_-:é;: e
information network, enhancing the accuracy of i ’;‘: o -a-:___:_:_'-—‘- D
navigation positioning, and optimizing the system r g i [;’ k" s
resource efficiency. The research will establish the fﬂ'f‘i*‘“ﬂg" Ay, o,
theoretical model of integration of space D _— ,{% o

: H . : S i) oy ® 20Km
communication and navigation positioning. We put i ek, FEEVE R
forward the methods of integration and mutual R L / 0k

assisted at all levels such as waveforms, signal & oy
processing of transceivers, protocols, multi-node L ALty

cooperative positioning, etc. 1 ik
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3. ﬁkﬂ'ﬂﬂﬁ%ﬁlﬁﬁ Research Achievements and Significant Progress
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The Theory and Approach of Cross-media Computing

Prof. Zhuang Yueting in CCST was the Principle Investigator of the project which won the first prize of Natural Science Award of
Zhejiang Province in 2015. Nowadays, there are lots of heterogeneous and homogeneous media data from multiple sources, such
as news media websites, social networking websites, and photo/video
SRS sharing websites. This project studies the fundamental problems in cross
media research. A series of new theories and techniques have been
studied and proposed, which together reveal the internal structural
information and external semantic correlation of cross-media data. The
research provides a new computational model for bridging the
heterogeneity-gap and the semantic-gap, and initiates cross-media
retrieval (the query examples and the returned results can be of different

modalities, e.g., to query images by an example of audio.).
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The Research on Risk Assessment & Techniques to Protect Water Quality Safety and Its Application

Prof. Zhang Hongjian in CSE was the Principle Investigator of the project which won the first prize of Scientific and
Technological Award of Zhejiang Province in 2015. In accordance with the stern situation of frequent water pollution
accidents, the project developed a highly-integrated, extensible water quality safety early-warning system platform for urban
drinking water supply. The platform was designed with the proposed architecture of water quality safety early-warning control
system based on event-driven and risk assessment. An integrated water quality safety early-warning system was finally
implemented with the breakthrough of safety evaluation, combining prediction, event detection and a series of key
techniques. The developed platform has been deployed and demonstrated in several important cities in China, and provided
strong support for the research on the techniques to protect water quality safety.
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Key Technologies of Real-time Signal Processing and Image
Reconstruction for Phased-array 3D Imaging Sonar

This project is chaired by Prof. Chen Yaowu from BME, which won
the first prize of Award for Technology Invention in Zhejiang
Province in 2015. The research group proposed the method of
constructing sparse transducer array suitable for both near field

and far field, invented the distributed sub-array real-time
beamforming algorithm and the method of dynamic 3D image reconstructing, invented the parallel processing system

architecture based on large scale FPGA, and finally developed high resolution phased-array 3D imaging sonar
successfully.
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The Robust Performance Analysis and Control Research in The Constrained Complex Systems

The project directed by Prof. Su Hongye from CST was awarded the first Prize of University Natural Science in 2015.
The system performances on input/output, system state, and dynamics are usually constrained by various factors,
such as environment, equipment, craftwork, and security. Moreover, the accuracy constrain also occurs in the digital

implementation of controller. While, the traditional
control theories and techniques fail to meet the
requirements of engineering design and performance.
Therefore, the studies on the robust control theory and
methods for the constrained systems are of great R e
significant both from the points of theoretical and
practical views. This project focuses on the issues of
controller accuracy as well as constrains on input/output,
system state, dynamics, and performance. By i

RE?E; Zt 3
XL o |-»hrn

comprehensive and systematic researches, the s ___ﬁ%iﬁﬁi’%__ sbeitsorsn e s
framework is proposed on the robust performance fﬁ’lﬂﬁﬁﬂ
analysis and synthesis for the constrained complex = b= o

systems.
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The Skin-like Sensor System Based on Stretchable Electronics

The work, chaired by associate Prof. Wang Xiaozhi from ISEE,
achieved progress in such interdisciplinary area as Electronic
engineering, computer science and Polymer science. Based on
carbon nano-materials and micro-fabrication technology, a
skin-like sensor network with the highest resolution has been
fabricated. Multi-sensation detection including touching, pressure,
temperature and pain has become practical. Combined with image
recognition algorithm, complex surface profile of a skin can be
reconstructed. A wound management system has been built by
integrating this skin-like sensor tech with chemical sensors such as
humidity and glucose sensors, and a Bluetooth chip. Wireless
realtime monitor of wound recovery process has been realized.

4. PR ERHIEEHE New Key Research Bases
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Joint International Research Laboratory of Photonics

In October 2015, Joint International Research Laboratory of Photonics (JIRLOP) successfully passed the official assessment conducted
by the Ministry of Education of China. JIRLOP is a collective force of the
world-class research teams on photonics from the State Key Laboratory of
Modem Optical Instrumentation of ZJU, the Institute of Optics of University
of Rochester and the Linnaeus Center in Advanced Optics and Photonics
of Royal Institute of Technology. JIRLOP is supervised by an academic
board, an academic advisory committee, and six principal investigators.
The current directors of the laboratory are Prof. Liu Xu from Zhejiang
University and Professor Xi-Cheng Zhang from University of Rochester.
The research of JIRLOP focuses on photonic devices, integrated photonic
and advanced photonic instrumentation. The vision of JIRLOP is to become
a world leading laboratory of photonics and pursuing discoveries that
improve our lives.
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Zhejiang Provincial Key Laboratory for Big Data Intelligent Computing
The Key Laboratory was founded in April 2015. Prof. Chen Gang
is now the director of the laboratory, and Prof. Zhou Lizhu is the
director of the Laboratory Academic Committee. The laboratory
focuses its research contents on the fundamental theories and
algorithms of big data as well as their applications in real life. The
laboratory aims at proposing a series of efficient theories and
methods to analyze big data quantitatively and qualitatively;
presenting a set of proprietary technologies to support
knowledge discovery for big data. Also, an online education
system is to be developed by using the proposed techniques.
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5. 1FETOPiE ¥ Recommended Papers

o Three-dimensional Magnetic Cloak Working from d.c. to 250 kHz

{E#& : Zhu, Jianfei; Jiang, Wei; Liu, Yichao; £&.
3EJE - NATURE COMMUNICATIONS #%:6 @kS:8931  HihR4F: Nov. 2015

It will be advantageous and technologically instrumental to design cloaking
devices for applications at low frequencies where electromagnetic components
are favorably uncoupled. In this work, under the quasi-static approximation, we
demonstrate a perfect magnetic cloaking device composed of ferromagnetic and
superconductor bilayer with a large frequency band from zero to 250 kHz. The
practical potential of our device is experimentally verified by using a commercial
metal detector, which may lead us to having a real cloaking application where the
dynamic magnetic field can be manipulated in desired ways.

9 Subspace Dynamic Simulation Using Rotation-Strain Coordinates

{E#& : Pan, Zherong; Bao, Hujun; Huang, Jin £&.
38 : ACM TRANSACTIONS ON GRAPHICS #:34 HE:6 3@kS:242 RS Nov. 2015

We propose a full featured and efficient subspace simulation method in
the rotation-strain (RS) space for elastic objects. Sharply different from
previous methods using the rotation-strain space, our method correctly
formulates the kinetic energy, centrifugal and Coriolis forces which
significantly reduces the dynamic artifacts. Carefully designed
experiments show that the equation of motion in RS space has less
non-linearity than its Euclidean counterpart, and as a consequence,
our method has great advantages of lower dimension and
computational complexity than state-of-the-art methods in the
Euclidean space.

201554z

9 Electrothermal Investigation on Vertically Aligned Single-Walled Carbon Nanotube
Contacted Phase Change Memory Array for 3-D ICs

{E#& : Chen, Wenchao; Yin, Wen-Yan; Li, Erping; .
S8 : IEEE TRANSACTIONS ON ELECTRON DEVICES #:62 HE: 10 T14:3258-3263 RS OCT 2015

Vertically aligned single-walled carbon nanotube (SWCNT) contacted phase change
memory (PCM) has great potential for future 3-D IC. Electrothermal investigation on the
memory array is performed by using three-dimensional time-domain finite element
method. Thermal coupling between adjacent cells, which can cause current leakage and
reliability degradation, is characterized. Thermal boundary resistance and SWCNT
diameter affect temperature rise and thermal coupling significantly. Transient
temperature responses show unintentional ESD can result in error programming.

9 Single-Band 2-nm-Line-Width Plasmon Resonance in a Strongly Coupled Au Nanorod

{E#& : Wang, Pan; Wang, Yipei; Yang, Zongyin; &.
kiR : NANO LETTERS  #:15 H8:11 35 7581-7586  HhR4F: Nov. 2015

We report a dramatic reduction in plasmon resonance line width of a single Au nanorod by coupling it to a whispering
gallery cavity of a silica microfiber. With fiber diameter below 6 ym, strong coupling between the nanorod and the cavity
occurs, leading to evident mode splitting and spectral narrowing. Using a
1.46-pym-diameter microfiber, we obtained single-band 2-nm-line-width
plasmon resonance in an Au nanorod around a 655-nm-wavelength, with a
quality factor up to 330 and extinction ratio of 30 dB. Compared to an
uncoupled Au nanorod, the strongly coupled nanorod offers a 30-fold
enhancement in the peak intensity of plasmonic resonant scattering.

6 High-Order Non-Linear Optical Effects in Organic Luminogens with Aggregation-Induced Emission

{E# : Qian, Jun; Zhu, Zhenfeng; Qin, Anjun; £
k% : ADVANCED MATERIALS ~ #:27 814 T3 2332-2339  HUEREE: Apr. 2015

We have demonstrated multi-photon luminescence (MPL, up to four-photon) of
molecular-state TTF in organic solution. Simultaneous 3PL/4PL, third harmonic
generation (THG), and fifth harmonic generation (FHG) of TTF in the solid state
could be observed. In TTF nanoaggregates, we found aggregation induced THG
enhancement and aggregation-induced 3PL. TTF-doped-nanoparticles were
further used for multimodal non-linear optical (NLO) microscopic imaging of
tumor cells, as well as 3PL in vivo imaging of mouse brains.

- ;m
i

@ Mixture Bayesian Regularization of PCR Model and Soft Sensing Application

{E& : Ge, Zhigiang
3B : IEEE TRANSACTIONS ON INDUSTRIAL ELECTRONICS #:62 HE:7 TQ:4336-4343 RS Jul.2015

Bayesian regularization mechanism is provided for automatically determining the number of latent variables in the
probabilistic principal component regression (PPCR) model. By introducing
two hyperparameter vectors, the effectiveness of each latent variable can be
well measured and controlled. The Expectation Maximization algorithm is
employed for parameter learning of both single and mixture Bayesian
regularization models. Two probabilistic soft sensors are then developed for
online estimation of key variables in industrial processes, performances of
which are evaluated through two case studies.
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0 Adaptive Actuator Fault Tolerant Control for Uncertain Nonlinear Systems with Multiple Actuators

{£& : Yang, Qinmin; Ge, Shuzhi Sam; Sun, Youxian
k5 : AUTOMATICA  #:60 T0:92-99 HEREE: Oct.2015

This work introduces a novel adaptive fault tolerant controller design for a class of nonlinear unknown systems with multiple
actuators. The controller consists of an adaptive learning-based control law, a Nussbaum gain, and a switching function
scheme. The adaptive control law is implemented by a two-layer neural

network to accommodate the unknown system dynamics. Without the : Swithing arction 3t}

requirement of additional fault detection mechanism, the switching function | g T i

is designed to automatically locate and turn off the unknown faulty a ) L 1w,
i — 1

actuators by observing a control performance index. The asymptotic N il ) petuatar

stability of the system output in the presence of actuator failures is rigidly : RN
proved through standard Lyapunov approach, while the other signals of the i % "
closed-loop system are guaranteed to be bounded. L. Fuktuda it )

@ Dynamic Power Control for Delay-Aware Device-to-Device Communications

{E& : Wang, Wei; Zhang, Fan; Lau, Vincent K. N.
/R - IEEE JOURNAL ON SELECTED AREAS IN COMMUNICATIONS #:33  HE:1 T14: 14-27

HEREE: Jan.2015

51, G5l Device-to-device (D2D) communications allow direct communications
::f{:::::—j between nodes without transmitting data via the base stations in cellular
e=lts ] systems, which could bring significant performance improvement. Since

| ik <—O—mta't<—4, most applications are delay-sensitive, it is very important to consider delay

}[2\ i o performance for D2D communications. On the dynamic power control
o | 8 O, problem for delay-aware D2D communications, we propose a low-complexity
s
|

=<5 bl ok 4 asymptotically optimalsolution by exploiting the interference filtering property
T e @._@ @i i of CSMA-like MAC protocols in the D2D system. This work was also awarded
PairK i the Best Oral Presentation Award in Hong Kong Scholars Symposium 2014.

@ Link-Correlation-Aware Data Dissemination in Wireless Sensor Networks

{E#& : Zhao, ZW; Dong, W; Bu, JJ; Gu, Y; Chen, C
/5 : IEEE TRANSACTIONS ON INDUSTRIAL ELECTRONICS #: 62 HE: 9 T1Q:5747-5757 Wk Sep.2015

We propose Correlated Dissemination (CD), a fast and energy efficient bulk data dissemination protocol for reprogramming
in WSNs. The main contribution of CD is that it disseminates data according to a novel structure called correlated tree which
considers both link qualities and link correlations. The construction of correlated tree is lightweight and allows for more
efficient data transmission. Besides, it selectively and dynamically employs rateless codes to improve the performance,
especially in circumstances where link correlation is inherently weak. We implement CD based on TelosB testbed with both
TinyOS and OpenWSN (with 802.15.4e MAC). Evaluation results show that, compared with previous works, CD greatly
improves the dissemination performance in terms of completion time, transmission cost and energy efficiency.
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@ Cortical Tracking of Hierarchical Linguistic Structures in Connected Speech

{E#& : Ding,N.; Melloni,L; Zhang,H.; Tian,X.; Poeppel,D.
3Ei/F : NATURE NEUROSCIENCE http://www.nature.com/neuro/journal/vaop/ncurrent/full/nn.4186.html

The most critical attribute of human language is its unbounded combinatorial TSRO SNt oo s v sisonb
nature: smaller elements can be combined into larger structures based on a v |
grammatical system, resulting in a hierarchy of linguistic units, e.g., words,
phrases, and sentences. How the brain parses and represents such structures
is a fundamental question in cognitive neuroscience. This study demonstrates
that a hierarchy of neural processing timescales underlies grammar-based
internal construction of hierarchical linguistic structure.

@ Efficient Metric Indexing for Similarity Search

{E# : Lu Chen; Yunjun Gao; Xinhan Li; £.
kiR : One of the Best Papers in ICDE 2015 ( ICDE 2015{£55i£3 )

This paper proposes an efficient disk-based metric access method, the Space-filling curve and Pivot-based B+-tree
(SPB-tree), to support a wide range of data types and similarity metrics. Moreover, we present efficient similarity search
algorithms and corresponding cost models based on the SPB-tree. Extensive experiments with both real and synthetic
data show that the SPB-tree has much lower construction cost, smaller storage size, and can support more efficient
similarity queries with high accuracy cost models than is the case for competing techniques.

Objects SPDB-tree

Pivotlmappin g +—r1eeTi_11dexi.11 s

Data points ina | Space filling | Integers in onc-
vector space | curve mapping | dimensional space

Fig. 1. The constuction framework of an SPR-tree

@ Asynchronous I(2)-I(infinity) Filtering for Discrete-time Stochastic Markov Jump Systems
with Randomly Occurred Sensor Nonlinearities

{E& : Wu, Zheng-Guang; Shi, Peng; Su, Hongye; &. 2014FE+EHESEFIIERFEARIEN
¥R : AUTOMATICA #:50 HA:1 T0:180-186 HHER4E: JAN 2014

This paper is concerned with the problem of asynchronous I(2)-I(infinity) filtering
0.3 for discrete-time stochastic Markov jump systems with sensor nonlinearity. The
sensor nonlinearity is assumed to occur randomly according to a stochastic
variable satisfying the Bernoulli distribution. A sufficient condition is first given

0.7 such that the resultant filtering error system, which is a kind of nonhomogeneous
I Markov jump system, is stochastically stable with a guaranteed [(2)-I(infinity)
04 5 performance index. Then the existence criterion of the desired asynchronous
filter with piecewise homogeneous Markov chain is proposed in terms of a set of
0.6 linear matrix inequalities.
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Ajtg% " Disciplines

Education Y% T Optical Engineering
S T2 Optical Engineering
Ya@E{ShA Optical Communication Technigue

1 LB FFA S B A Instrument Science and Technology

IR NANERZN, PN —REREIZAR TR, IN—RERBLRARTR, 24020 R ML HERARAYEE Measuring and Testing Technologies and Instruments
B2 RTE, 20 RERH LR R, ERE (BEARENTFRE) 6424 0, FEEAIEZE B F{=ERAR{YEE Electronic Information Technologies and Instruments
FRREPREGMR, TR AEREIEIEK63%, @

RSB A Electronics Science and Technology
There are totally 11 undergraduate programs, 8 doctorate programs of primary discipline, 1 master program of primary discipline, 21 YRR Physical Electronics
doctorate programs and 22 master programs of secondary discipline. About 6424 full-time undergraduate and graduate students e TR SEHAE TS Microelectronics and Solid State Electronics
I, * y ) {e

enrolled in the faculty. They have made outstanding achievement in various international and domestic disciplinary competitions.
More than 63% undergraduate students can continue their studies at home or aboard.

EBE5F S Circuits and Systems
ERRIASRGEIRR Electromagnetic Field and Microwave Technology

ﬁ'?'.“}. l-j Jjﬂﬁ'} [}‘,I Information and Communication Engineering
BISS{ER &S Communication and Information Systems
{5E5{5B4M2 Signal and Information Processing

S Z . UGRPrograms

"F: p;-f: d» I.:I {_“ \"] - - . . ] ) _
College of UG Program F2HIRHAS THE Control Science and Engineering
EHIFRE S$ITHE Control Theory and Control Engineering
ﬁmﬂﬁﬁlﬁﬁﬁ o ﬁmfﬁ.@.ﬂ#giﬂ _ _ o A SE5MEEER Detection Technology and Automatic Equipment
Optical Science and Engineering Optoelectronic Information Science and Engineering RATIE Systems Engineering
FEI#E HERINBISEREE S Pattern Recognition and Intelligent Systems
EREETFIEEMER Information Engineering : ' .
Information Science and Electronic Sfi. #1554 Navigation, Guidance and Control
Engineering BFRESHA
Electronic Science and Technology HEHLPEA LS EiA Computer Science and Technology
SRl 5T e EEEa HEAHRNEARA Computer Applied Technology
Control Science and Engineering Automation HHENESES Computer Systems Organization
TENAESHEAR = Z A5t Digital Art and Design
Computer Science and Technology EEFfR$ Electronic Service
B AEBR @
; g Digital Media Technolo T FL Software Engineering
IR SRR g % KHFELE =
Computer Science and Technology BT ITEAEESERE Computer Software and Theory
Bt = Software Engineering @
Software Technology Tl C HEPPESA T Biomedical Engineering —
Industrial Design HIES T2 Biomedical Engineering a F
BT N T
Product Design PEi%# Design 3 §
o =
; EYEETE R EAS: *Art of Design as
EYEETRESUHRREER Biomedical Engineering c=
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Instrument Science MIEHEAR SR *P\Eﬁi... 23
Measurement and Control Technology and Instruments Only master program & §'
oy
S
=1
=}
a
e




¥ be

AnnualReport 2015

EinFR Fzag International Diséi

ey A -
Competition

oo
Award

THFER S (61R)

/ﬁ» |;,£ Aot (Bt

Winners List
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Advisors

Gold Medalist in Asia | The Last Episode. #iE i FRIZHE vafrlf ndl
Regional Contest Singularity: %t KR Hikig g
2015 EF R ERTFRITRESE The Last Episode. #iE ¥ FRIEHE
ACM International Collegiate EIS%\%He%M%d%Eﬁft iE14Ai3§i)a Singularity. ¥4 RFEHF T EH
Programming Contest R —— tdmxtxwd . FEEE 4eEkAE 2L Wang Can
Asia Region ( ACM-ICPC ) 9 Aurore, G HRZE kTR
TMFERGAE (38) | Printemps. BRE KFE HXE A4
Bronze Medalist in Asia | Niconiconi: #il%l ®#HE HEE Wang Can
Regional Contest Bonjour. EHE $fF Z=H g
Bk IET
Timing Pill; (i xI30i% EEGS Chen Shi
Sun Lingyun
R MiE

2015FEBEE g HH ST g

ARBOHRERE (670)

CLEANSMILE . /5 xih BEm

Ying Fangtian
Tao Ye

Linking green.; Z=EZF &0 FiEES

BEZE BT
Xu Wenijie

S PR L
¥ it by
i =
Doctor 239 222 208 473 ! 177 . 1319

FERAE A (ZHH)

Enrollments | Master 325 416 397 936 415 287 2776
BRAE (124, 134) -
Undergraduate 280 604 284 827 / 334 2329
HLE
Pacton 50 45 40 78 ! 33 246

HER A (&AH)

Freshmen | Master m 134 127 307 202 100 981
FEAE (20149%)

Sophomore 126 27 114 336 ! 155 1002
BLE
Doctor 43 42 30 68 / 26 209

il A A (ZAH)

Graduates | Master 83 127 120 273 221 85 909
A
Undergraduate figgt 204 130 360 / i 1047
Bl A
Graduate” 434 288 118 346 / 113 006

y w | HEFESE
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SXSMZ | Studies Aboard

Further Study
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e O o | RO of Further 4018% | 3820% 42.30% 27 35% I | 3458% |3477%
Study at Home
AT AR
International Exchange o o8 43 93 / 32 255
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*Except the students belong to Chu Kochen Honors College
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Competition ‘Red Dot Rl e —
Design Award’ Insight Glasses. #/EF+ & BT ﬁ%ﬁﬁgnj?g%m
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Humanoid League (g e
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Machine Competition, iGEM
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Automation Award 2015

|
[
|
|
|

Kusienun Buelleyz '
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B
SEBETR
Competition

¥ T

Award

ﬁ. |;,£ Aot (Bl

Winners List

i 0

Advisors

i dy Reverse Ideology: FA
Special Prize =R HEE FER Wang Can
2015 EHHLE AR iy ordo: itk EHE HER o
BT SER
Zhejiang Province Programming
Contest (ZJP) RLGL: BFik iRk ZFEAE
—a% e, D o |
u ater, = &
The 2nd place poi: SENE LI ﬁ:ﬁ Wang Can
EnumlastBrush. FEEE 405 TES
2015 PEARZERFRITER - . :
China Collegiate ProgrammingE a%ﬁwl(zd%} Sl e E_EE_ eiE P Al
Contest (CCPC) old Meda The Last Episode: ZEiF 3Fi#E [EiEE | Wang Can
PCHURRIE S | Cranpm s % HBA oK
The 1st place in Data = : T
Acquisition Category Bk ﬁﬂ%@ R Ma'ongchang
PCHIR R _SE « »
i : BERESAEH TN Bk &
%= E4 B RS g Th92 f’_place in Data Ma. h
Virtual Instruments Cgogntest 2015 Acquisiion Category | B B A% arengenang
ﬁgiﬁ?ﬂ&%‘%‘?é‘ﬁ
= . "BEh1E"E A BikE
Eﬁ;ﬁgﬁngnﬁmbedded FIE ik =H MaYongchang
Platform Category

IR SpecialAwards

PR
Yang Chenyin

L'}

Award
2014-20155FE 0T %

EahiREE (FRE)
Chu Kochen Scholarship

SRS TR

Optical Science and Engineering

LA
Yang Longzhi

2014-201522 4 T K2
EmikEs (FiRE)

FERSRTFIESXR

Information Science and Electronic

Chu Kochen Scholarship Engineering
R 2014-201554E WL RS HEPRIE S ORZE B
i EAlhiRieL (F5THE) Computer Science and Technology
iR ] Chu Kochen Scholarship
Hng 2014-20155 LR EYEFTRESNENFFER
Z;1an Dimin HEAlfiRsEL (FF5THE) Biomedical Engineering & Instrument
9 g Chu Kochen Scholarship Science
. 2014-2015%F T K% FESHETFIEYME
i LA erE (ARE) Information Science and Electronic
Chu Kochen Scholarship Engineering
2014-20152F FHIT K 2F ;
HEER ; g EHAES TREER
Ban Xudong paieEE (ARE) Control Science and Engineering

Chu Kochen Scholarship

I3z

International Exchange and Cooperation

HEFR01SFZMH IS IMFERSW . AEZMIBAR, BRISBAKESIEERGHITERTR, £
HEFFEWOR, EFEUVIUCTERAER. FeHE TR ARRBHERESERY, FHER

REEIERRFRENMRLERR SIS, BHEBIHETE1E, H—PRI TEHRTTHEEKE.,

In the past year, about 383 persons visited abroad for academic exchange and cooperation. More than 183 world-renowned
scholars were invited to visit FIT. Meanwhile, we successfully hosted about 9 intemational conferences and welcomed the
delegations from UIUC Columbia University and Waseda University. The colleges of FIT continue to strengthen the international
exchange and cooperation in order to further enhance the level of teaching and scientific research.

=

PEPRE£IY Host International Con

WA

Conference

F/NERFHATLE RS

IhfJi]
Date

IEEE Pacific Visualization 2015 Apl 1o 1¢
ACM# 3 B HAM & 51T HEFRHHT& (MobiHoc 2015)
The ACM International Symposium on Mobile Ad Hoc Networking June 22-25
and Computing

2 S oE D AT
LA T TSR BURB A & e

ZJU-SFU Joint Symposium on Big Data

FIVEBEF L8 N FEARTHT 2 B8R AR
The 9t Cross Strait Symposium on Robotics and Robotics Competition

September 5-10

E+/\EEFRTSTENEARS
The 18t International Conference on Climbing and Walking Robots
and the Support Technologies for Mobile Machines

September 6-9

201555 Rt RRAHE EREARSW
The 8th International Conference on Advanced Infocomm
Technology (ICAIT 2015)

October 25-27

E+—EhEITHEER 2N

|EEE International Conference on Collaborative Computing 2015

October 28-30

0155 L EREFSHAEFHRER AL
The 5t conference on Advances in Optoelectronics
and Micro/nano-optics (AOM 2015)

October 28-31

PR SIHLE PR R &1L

The International Conference on Extreme Learning Machines (ELM 2015)

December 14-15

Aysianun Buelloyz
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20152

News 2015

1H20H, %€ (CYBER) Bril @1%+.02014
LB & JniAaaihi & o Nitt /R O RS Bl g
On Jan. 20" Annual academic
committee conference and symposium
2014 of Cyber Innovation Joint Research
Center were held ceremoniously.

5HI5H, 3E% (2015) 26 MANHL AL L

RS B TR AR E I AR B NN b

On May 15™, three departments were
renamed as college of: optical science and
engineering, information science and
electronic engineering and control science
and engineering in FIT.

CAHI3H, fEEEBEIT201 54 TN,
55201 44F TARRIDIT 20154 Tk TAF

On April 3, FIT held the Annual work
conference to sum up the work in 2014
and discuss the major tasks in 2015.

MBI E A2

KEH (2015) 26 F
*

PILETAFZERE MIAF
FTHERERTREBMNER

 5H21H, ZJU-UIUC WEEKZSIi%aIIFsE,

OIISH, s TR T A L T K

e AR AR TS BB A TR R &

On May 21*, ZJU-UIUC Week series of
activities were held on the opening
ceremony and FIT undertook the seminar of
the information field.

6H12H, HiAFHE [2015] 25 mAI%H (CYBER) WL KRR A

Pyin Qg s R IS S PBL L B 55 By I €1
%IT"E‘ (iCpS) WARE (2015025

2015 F#g

On June 12", Cyber Innovation Joint Research

Center was renamed as center for industrial RFUATK I (CYBER) BREINH s
cyber-physical system by ZJU. R )

¥ @

PARIR#ER2LH 6H16H, MIEM:R SH T TR,
it Wi T RSB -2 Bl vy
On June 16, College of Microelectronics
BEFIASERS FIAE of ZJU, which supported by ISEE, was founded.
EFRALITT R AT FREAED

F

COREVERE” Bifz

On September 18, Prof. Yu Quan, Academician
of Chinese Academy Engineering, joined ZJU
as the Distinguished Chair Professor of
Qiushi Program.

Aysianun Guelloyz

ABojouyos] uonewuojul jo Aynoeq4 TN




AnnualReport 2015

T0H17H, f5A8R MU L5 22015

AR (3 S PME RS ) WA £1T

Annual meeting 2015 of Zhejiang Province
Communications Society with the theme of
signal processing on big data undertaken by
FIT was held on October 17,

104123H, TR
Az, ﬁﬁf!}\]:ﬁﬁﬁ?ﬁﬁ?%&ﬂﬂ( A

On October 23 the high-level series forum of
ZJU academic annual meeting was successfully
held by FIT. 6 famous scholars in the field of
artificial intelligence were invited to give
excellent reports.

WHLR2AR BEHCF

i 0] 001 5

10H23H, 5 SRS U AR AT RPPER S BN EERITRIAT R R
AT P 1010402 LA B 54800
On October 23t there were totally

10 excellent people won the 5%
Young Teacher Award of FIT.

10H29H, Wi
On October 29™ the cooperation agreement to

ZJU and ZTE.

AL P AN AL RS B ISR RIS

G R 2 S AT QT

build a joint innovation center was signed between

11H25H, Jali Bt 28R ILEDUR NG 1 Bkt
A SR Y %201 64FIEEE FELLOW

On November 25™, Prof. Qiu Min from COSE was
elected to be IEEE FELLOW 2016 for his outstanding
contribution to the Nano Photonics field.

FEWAPRHHLRF 20 144EKE T RP AR
The project chaired by Prof. Wang Ping
was voted on the list ZJU TOP ten
Academic Progress in 2014 for the
research in the cell-based biosensors and
their application.

2 (0SA)

JeHL AR 4 A T 21N
FELLOW

In 2015, Prof. He Jianjun from COSE was
elected to be OSA FELLOW.

P BE R P ARIBEE R AR - WHEARIRS,

Prof. Lee Erping in ISEE was honored with
the IEEE Richard Stoddard Award as the only
Chinese scholar since 1979

Odar diermination

2015 FiR

Ayssonun Buelbyz
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