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Faculty of Information Technology (FIT) of Zhejiang University (ZJU) comprised of seven
colleges, namely College of Optical Science and Engineering (COSE), College of
Information Science and Electronic Engineering (ISEE), College of Control Science and
Engineering (CSE), College of Computer Science and Technology (CCST), including
College of Cyber Science and Technology (CCST) ), College of Biomedical
Engineering and Instrument Science (BME), College of Software Technology (CST) and
College of Micro-Nano Electronics (CMNE). Currently, FIT has 13 undergraduate
programs and 11 primary disciplines, in which there are 4 disciplines both assessed as
A+ by MOE and constructed as National “Double First-Class” discipline, they are Optical
Engineering, Control Science and Engineering, Computer Science and Technology, and
Software Engineering. There are 5 State Key Laboratories, 1 National Engineering
Laboratory, 3 National Engineering Research Centers, 26 research institutes, fo devote
to the innovation research on information science and technology.
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MEEFEESHESE
National Excellent Youth Science Foundation Fellow
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Talent Team

SEHEER R T8N, EPHERBIFSOAN. HAEFTETERELSA, FERSRELIA, BXE
THAAATEBAEIN, HERHRALLWIA, BEXTSHEFESRBELAN, RFEFEESREEL
N, WHIERRERIN. BXEBRBEEQFFA2, BHFFHCIFHN2A.

20224, 12fVBUTALEEREBBERAA TR, EFEFAHEFEESREEIN, BRNFHFEESR
BEAN, BRI ER RATRPEELRRG, BT A RBEER, BT L KR

: . < ; EEEE gl
2. SOEEUTEABER, W EABIEER. FIHER0T0N, HPREHEIm3A., Wang Zuojia Zhao Zhou :
FIT has 823 ful-time faculty and staff members, including 559 faculty  #ZFR|FHIARARFREGHY Ok T ®
members. There are 5 members of Chinese Academy of Engineering and Professional Structure Ma \7 aoquan Ding Nai
1 member of Chinese Academy of Sciences, 9 professors of National 161% g g g
Bai-Qian-Wan Talent Project, 1 Outstanding Teacher in Universities of e KEEH
SR

MOE, 25 National Distinguished Youth Science Foundation Fellows, 22
National Excellent Youth Science Foundation Fellows, 8 Zhejiang
Provincial Outstanding Experts, 2 Innovative Research Groups of NSFC
and 2 Innovative Research Teams of MOE.

In 2022, 12 professors were selected into the national talent programs, 27.91%
including 1 winner of National Science Fund for Distinguished Young

Scholar, and 4 winners of National Science Fund for Excellent Young ;
Scholar. 1 professor was honored with Zhejiang Province Outstanding [ # ¥ Prof. B BI#4% Associate Prof. =
Achievement Youth Expert. 5 faculty members had got their tenure. 5 s
teachers were promoted to full professor and 3 teachers were promoted to ﬁ%fﬁq Tenure-track [ HAth Others )&
associate professor. 40 new faculty members joined FIT.

(( 20224E5H12 Awarded in 2022

MIaERHRBPSEER RUHSFESREE .
Zhejiang Province Outstanding Achievement National Distinguished Youth Science KEERHUE
Youth Expert Foundation Fellow Tenured Associate Professor

Tenured Professor

VUL

Xu Weiwei

PREREA HAA

AR = ksl .
Tong Limin Li Xi Chen Xiaoming Huang Kejie

@ Faculty of Information Technology
Zhejiang University
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Ye Dexin Wang Can
| H
Zhao Zhou Tian Xiang
BlEaE

Associate Professor

Ruan Wei

i
)cfmngx\i“

( 5|#3f New Faculty Member )

® B’ SR EWT %A B 2 HER ABE I
Cai Han Cai Shengze Cao Yuqi Chai Li Chen Hao Chen Jiawei Gong Peijun Guo Min
" O £HM ERIE il F B = @M F B Ly
Huang Jin  Jin Richeng Li Chenhui Li Gaofeng Li Liang Li Shuo Li Song Li Yunlong
] MTHE AR 5 % 5 B hiEE #FouE Ei#h
Lin Li Lin Zixuan Lu Ligiang Luo Meng Luo Wei  Shen Haoting Shu Yuanchao Wang Haishuai
F/R # Hl B WERE WERR efEE B & &
Wang Xiaohang Wei Kai Yang Kun Yang Zhaohui  Yao Peisen  You Weitao Zhang Cong Zhang Meng

EE fiNinpun HRIE R HE B % RE  AEF

Zhang Mingxue Zhang Shiyuan Zhang Yunyan Zheng Feijun Zheng Qian Zhu Linchao Zou Changging

Srikrishna Chanakya Bodepudi

B

Zhang Peiyong

@ Faculty of Information Technology
Zhejiang University
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Scientific Research

20224E E I 45 BB 2 B340 1312, YA
HH63% (FETL) , EYEFERBX2ES
$EEMB4TF, AITE BTS00 T, HERFI]
o, RF4AW, EREASHL20M, #ESCUGE
WICH1100%, EFEKFEIHE67%, B3k
BIEHEZA490M, FHiLEEALRE2
A, RILAR R —F BT, 232022
FEHIMHIFSMEARASW ., FEZREI64AN
W, ABFIBONREIEERIFETERT
i, EHERSIWUEK,

Key (Engineering) lab

BA (I#) Xk

In 2022, the total research funding of FIT reached over 1300 million RMB.
84 grants with the amount up to 78 million RMB were approved by the
National Natural Science Foundation of China (NSFC), including 1 project
for distinguished young scholars, 4 projects for excellent young scholars
and 20+ vital important projects. 1100+ papers were indexed by SCI and
490+ national patents have been approved this year. Several projects
achieved significant progress such as the 1st Prize of Zhejiang Provincial
Awards for Science & Technology (Sci. & Tech) . Furthmore, 2 National
Key Laboratories was approved in 2022. More than 164 persons visited
abroad for academic exchange and cooperation. About 130
world-renowned scholars were invited to visit FIT. Meanwhile, we

successfully hosted 8 international conferences.

HEH RSB R G EEASRE

State Key Laboratory of CAD&CG

1

BRAFEASUHRLEERTER

State Key Laboratory of Extreme Photonics and
Instrumentation

 TURHEASEE ATRE

\ State Key Laboratory of Industrial Control Technology

S e EERL =

State Key Laboratory of Brain-Machine Intelligence

| RS SHERSLEEATRE

State Key Laboratory of Blockchain and Data Security

TS REREFEARRTEIRE
Mational Engineering Laboratory for Industrial
Control Systems Security & Safety Technology

R LA TREATRPL
| Mational Engineering Research Centre for
N, Optical Instrumentation

ERLIEHRPD
N

MNational Engineering Research Centre

.
Mational Engineering Reasearch Centre for
Train Intelligent

o —
j TUESMEERTRHE DL
/)_.— National Engineering Research Centre of
Industrial Automation
.—f.
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Institute Director
e TREBF A B )
Inst. of Optical Engineering Prof. Bai Jian
2 RG-SR B AT T BT w2
Inst. of Optical Imaging and Detection Technology Prof. Xu Zhihai
HEMRIERAR TR i
SR TR Center for Optical Inertial Technology Prof. Huang Tengchao
=B i TRRHF I ER%
g’ﬁ’;i‘;‘a‘;esr;_:gnoe Ard Inst. of Optical and Photonical Engineering Prof. Kuang Cuifang
BOtEYEFH R Tk
Inst. of Laser Biomedicine Prof. Ding Zhihua
R BB B L SR
Center for Optical and Electromagnetic Research Prof. He Sailing
A TEB BT ai¥esd
Inst. of Microphotonics and Nanophotonics Prof. Qiu Jianrong
FESEEME LEHTT R &
Inst. of Information & Communication and Network Engineering | Prof.Yu Lu
- B R EME S REPI B
E&iﬁ?iﬁiﬁnd Inst. of Ir?telligent Communication Network and Security Prof. Zhao Minjian
e Englhser (ESZEMIEE R e X
Electani EngRiect Ir?st. ;%Signa‘?Space and Information System Iﬁ’% . Xu Wen
R TR GEH T fig %
_ Inst. of Integrated Microelectronic Systems (IMS) Prof. Chu Tao
AR HURBESE A BT R ST BT " dl
i B TR Inst. of VLSI Design Prof. Huang Kai
Micro-Nano Electronics S B RS ) v R ST BRH
Inst. of Advanced IC Manufacturing Technology Prof. Gao Dawei
Tl B e A ]
Inst. of Industrial Process Control Prof. Chen Jiming
AN S — o
. nst. of Smart Sensing and Measuremen Prof. Huang Zhiyao
EHAEESTEYER :
Control Science and B AR ST BZAL
e Inst. of Cyber-Systems and Control i Prof Su Hongye —
Sneens T e 5 7 TR T A
Inst. of Industry Intelligence and Systems Engineering Prof. Chen Xi
BHREREAREWRT EXiE
Inst. of Control Equipment and Comprehensive Safety Prof. Wang Wenhai
PN 25 = &
Inst. of Artificial Intelligence Prof. Wu Fei
: ; RE e EE B Al
Et%ﬁﬂife?ii;ﬁ Inst. of Computer Software Prof. Chen Gang
Technology AN RGN S M BRI & @
Inst. of Computer System and Security Prof. Pan Gang
A BT B 5 NEZ
Inst. of Modern Industrial Design Prof. Sun Lingyun
EYEFTERTH XiEE
Inst. of Biomedical Engineering Prof. Liu Qingjun
AEYEETES HFHARTALET T T A L
Pl e Inst. of Digital Technology and Instrument Prof. Zhou Fan
Eiameconl B nacrng and BT RERE B TRIARHIN AN
Instrument Science Inst. of Medical and Health Information Engineering Prof. Ye Xuesong
EVMEFHRIRTR fRbes

Inst. of Biomedical Imaging

Prof. Xu Xiaoyin

@ Faculty of Information Technology
Zhejiang University

1.Z2E M HESFFELIEE  Youth Innovation Award

=Yal
A
BT 28

FEH
B
RV

A BREEGRIRH

By AR EEE EREED T, SR R4V /12V/SV=RERN A
SEANEEERNERREATIFXHREN, FNREEEEREENEEEES
WMEMA, HXLIEREE=EERTERBRETHERE K ELNEFESHE
&, FETEFESEESI021EL2H 2 ¥, HERESRESI20224EHR
EHEESB.

Power Management Integrated Circuit Design

With respect to the high-density power management integrated circuit design for
processors, the researcher Qu has proposed three hybrid switching-mode power supply
architectures for the 48V/12V/5V
mainstream application domains, and
made meaningful breakthroughs on the
converter power density and efficiency.
The related work has been published to
the most prestigious conference on the
integrated  circuit field, the IEEE
International Solid-State Circuit
Conference (ISSCC), and awarded the
ISSCC 2021 Silkroad Award and the
ISSCC 2022 “DC-DC Converter”
highlight paper, respectively.

Bottom

A 2RSS EER

@i RATEHEMRARFOEERARGER, WERT SRR ZSERITEER
5k, BT EANTHRT RERFHEFEFHH T HERERZERIES T
WFG, ETERYERM "B TE-RS" £d8WFETH. ERERLHE.
RAEESELELZTERAME, FRMRMERRE, BEMEERNMREZHR
i, ASIRLAERIMURIERE, HATEN, MR, REEFel,

Trustworthy Intelligent Internet of Things (loT)

Prof. Wang has proposed the first privacy-preserving crowd sensing framework and
developed a system security verification and evaluation platform. His academic
achievements have promoted the trustworthiness and availability throughout the whole
process of “perception-computation-service” for intelligentloT. He has engaged in multiple
national-level projects such

as the NSFC for Excellent _ "‘ -
Young Scholars. His R Cm——

research results have been s &xa:éusex\ ‘.ﬂ.. ==
widely reported by media ol el
including Yahoo & T 75
ScienceNet. The proposed — =«| & % z’i‘:\ -
technologies have been — =¥ ~=' L] e |
applied to top enterprises T M einc
such as Huawei, Alibaba, etc. pOaQge

b Es B oo R S ¥ 1] mig
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TRIZRLE : BalRASR AR TIRF A S R R N
B ERsmREAH XGOSR, FIRYELRBER AN T AIER

HEmE: SRS TR
T WA SISt R ER A Y B F S A Y B (% Richard  FriendBit:,

TENature Photonics, Nature Electronics, Advanced Materials% 23T %
ZEEAKFIEX., MFARRF ST LEDE B RLTE, HiiS5aEEMHE—
MR ESFREN, TR TEEEGNSHTLED, HETIHSRT =4
FEREENEE, WHERSALHEHEEEM, F (REELRHEIT
) FERK “35FUTRHAIHAN” | WMEEERERESBE. Biid
E % BFEL,

RENEETFR, BFIRBRRGE-—EFELETS#RLEREN N TR
ZHRAIBLMES, BHEE/ 2SR H 201 4F 7 1 BUR B 2 im 1R 2
5, HEHTEREHSER TETREEIITEAETEFERB RS
HtERE, TRMBREERITRERMLIRET RAEFEMER. EX
M HERBHRB AL T 2L T HOMHRRAOB TR, RRAER
NTRZR 2 BRI = M E A, A BIAT A WL RTHE™ M= EY

N Emerging Semiconductor Optoelectronics BEE CEERAT , £3@BETRIEXSEEE R EREAESS AR,
WA The researcher Zhao was supervised by Prof. Sir Richard H. Friend, the Cavendish e Breakthrough Progress and Application of Image Quality
e Prof: of Physu:s in the Unlwt.arsﬂyof.Cambrldge, UK. Her rese.arch results have bgen ep g Improvement Technology in Mobile Imaging System
b published in top academic journals including Nature Photonics, Nature Electronics, RSP

and Advanced Materials, etc. She has created efficiency records for perovskite
LEDs. Recently, together with her collaborator, she has progressed in removing the
critical concern that halide perovskite devices may be intrinsically unstable, paving
the path towards real-world
applications. Owing to her
contributions to the field of
perovskite optoelectronics, she
has received many awards
including MIT Technology Review
"Innovators Under 35, China" ,
Damo Academy Young Fellow,
Forbes Under 30 China.

The team of Prof. Feng and Prof. Xu began to explore the mobile imaging system
since 2014. Their Doctoral student Chen Shiqi etc. proposed a method of
computational optics to correct the optical aberration of the imaging system, and
solved the problem of random processing deviation during mass production, and
fully solved the problem of image quality degradation caused by optical design
aberrations and manufacture processing errors. In the large-scale manufacturing of
mobile imaging system, the image quality
close to the diffraction limit has been
improved, and the achievements have been
applied in the flagship products of mobile
phone manufacturer, recognized by the head
enterprise as the "top in the industry" and the
"important selling point" of the products.

IR ZRRSESHEIOBIEIRA SEEM IR
@i QBB RAT R, 7 R A 4 AT 0] 3 B S (R R E AR
WEXEE, BRERZRANERBEELR, BREEEEN COERR,

A

FERNEAN R | Achievement Transformation Award
FERE: BEEFENR NN =4RER T TR A B ==k

=

SEREFLERENER AR MRS L, BERFERZHER FRAHR
EEFEMHOR, EEZERERTEM TG FEEEREHFED. /0
MIBBRANSGE T IRECADRIT 5B, LREIBREAETE. RESEE
LML H %S — R EWES, FETERNE R E4RERITCADE S
Style3D, #4tTMIDEITH BB EEEFTH SRR RE T %, EE
BE, BF, EAE, dRREXESE LT ReLMERFTRILNE, FHil
P=E EEZ, REERA TRERRITEEMERMAKT, FRohcHFTLE

R UNEUME” . CHRELT B ORETEESSRTE, REE
HEREN S KEEENZ TR SETETHB .0 RN R B ARZ.OM
B, TROTHBIREASFEABRTEMEIARME T LB, K4
TEZRZRETHRRILBHEATT, EROPFEHZE A TEERET N
FEFBHEWME" EFEAZEBRS PORMBIERRS, HXRRRHL
BRBEHES SR, FHVARBEENAH, RBEENHSE5EFNE.

Innovation and Application of Multi-Scenario and Multimodal
Mobile ECG Monitoring Technology and Equipment

21\ BEEHEANERZFRE,
3D Garment Desian Industrial Software R&D and Industrialization Associate Prof. Pan's team carried out the full-chain technology of "miniaturized"
HU% Sk il d QI I P Riagh and "intelligent" advanced mobile ECG medical equipment for cardiovascular
HEHER wWilh Ingepencent e hesim L TORETIY si i diseases with a large number of patients and great health hazards. He has broke

Faculty of Information Technology
Zhejiang University

Style3D is the first domestically commercialized 3D clothing design CAD software.
The project directed by Prof. Jin Xiaogang from CCST offered a full-process digital
solution ranging from 3D design, push and review, 3D revision, intelligent price
verification, automatic BOM, light customization, virtual showroom, and direct
production. It has been commercially applied in thousands of enterpnses and universities,
including Alibaba, Baidu, Bosideng and the g .
Beijing Institute of Fashion Technology,
and the new output value has reached tens
of billions, greatly improving the design
efficiency and intelligence level of clothing
and supporting the country's economic
development during the epidemic.

through the core bottleneck of key technologies of daily medical ECG monitoring
combined with symptom-driven and long-term continuous modes, realized the
design and manufacture of medical grade miniaturized multi-scenario and
multimodal mobile ECG monitoring equipment. He has chaired the design of mobile
portable and wearable medical devices
to achieve large-scale industrial mass
production, of which 4 novel devices
were approved Class |l national
medical device certificates and put into
the market. He has also won the third
prize of Zhejiang Provincial Sci. & Tech
Progress Award.
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3. ERE G E M | New National Research Base

SR ERSEIER

L E T 202245 A kt, WIIAGM0PTEEERE
BE, XREFTEHRGERLT, TENEZABRRER
T, FRZRASEENZRESR L. TBREAMEAERELR
oK, MEALARE, RERSIKWZE, @G, Sl
HERHAZERES RS, HESARBRIL 2R,
WEEES. WS RERE, Myl aRSERED
SHAR, ERESRT S MRBHERRETHEBARE 1002
R URBAG, DFEREREMCANER K. &
A HEEE PR,

The National Key Laboratory of Brain-Machine Intelligence

The Laboratory was established in May 2022. The laboratory plans to focus on breakthroughs in fundamental theories and
technologies such as brain-machine neuroscience, brain-machine information I/O, brain-machine intelligence modeling, and
brain-machine augmentation. The laboratory brings together research forces from multiple advantageous disciplines of ZJU,
forming an interdisciplinary research team of over 100 people. The director of the laboratory is Academician Wu Zhaohui, the
chief scientist is Academician Duan Shumin, and the academic committee director is Academician Li Deyi. The laboratory
aims to become a world-class research institute with significant international influence.

RRESHERELEEFLIRE

LEET20224F 11 A i dk#lt, BARLHEEXRERE, EEHR. BREEAH/DERRELIRERE
£, REPRETHELREFARZASTEM, TRERERRESYRZ AL, BREZXREHIE, #
HERKAZESHNS, TAREBXRESHRZLHARFTKFELER. BF "IiEE , FERREGERE,
WM FafmRE LR, REEBRGEERMENHA .

The National Key Laboratory of Blockchain and Data Security

The laboratory was approved in November 2022, with Chinese Academy of Engineering (CAE) member Chen Chun as the
director, and Prof. Ren Kui, Prof. Chen Gang, and Prof. Yang Xiaohu as the vice directors, and CAE member Wu Jianping as
the director of the academic committee. The lab focuses on the
forefront of blockchain and data security technology, aiming to
build national strategic scientific and technological capabilities,
construct new national technological advantages, and achieve
high-level self-reliance in blockchain and data security
technology in China. The lab adheres to the "four orientations"
and promotes the integration of industry, academia, and
research to empower the high-quality development of the digital
economy and promote the modernization of the country's
governance system and capacity.

Faculty of Information Technology
Zhejiang University

4. BARARRRHE I New Important Projects and Significant Progress

@ A It hEieRiEanEnRIE

{5 HAEBE PR REROIR ST 00 H K202 918 B ARt R —%3E, TER M T A=A T REMRITHY
HEEE, T20095LH R THCH RIS, 20185 R T AT BB RS LR £ U R KB AT e
P, AFREIICHRIBH LR A EE TR RIS ER . AR CRFAENature Physics, PRLEHT E,
BUMERI BRI MRBAPS PhysicsERHH M Z#0E, ARPRLUGRIEE, REE LERYERAREENE
BEE T,

Experimental and Theoretical Studies of Inverse Cherenkov Radiation from Metamaterials

This project, led by Prof. Chen Hongsheng from ISEE, won the first prize of Zhejiang Provincial Natural Science Award. First,
this project proposed a route to implement metamaterials with a negative refractive index. Second, this project discovered the

inverse Cherenkov radiation in experiments in 2009. Third, this project
revealed a mechanism to achieve the inverse Cherenkov radiation by
exploiting the resonance transition radiation inside the metamaterials.
These significant findings, which could lay the material foundation for
the experimental study of inverse Cherenkov radiation, have been
published on high-profile journals, such as Nature Physics and PRL.
Particularly, the findings about the inverse Cherenkov radiation have
been widely reported by renowned websites (e.g.. APS Physics),
highlighted by PRL editors, and also selected as classic references by
courses in Department of Physics at MIT.

@ SRHENTARESTETASHTHEMRIECSSE

T ENZE R ABIZ AT ZT B R20226 0L E B REER—%%, FEERER T IR SIREIES
B LR LR X, T T TREEE/LMEMH T EHEEEET, MARTREAESSEILAEHE
AAHFER, FEEMRH THREXTUSTFTRE, fIF T XEMTAEEE E TR, SMAREWOSHE
5[1085ik, #WIfRELMAEREEE, 508 LACM/IEEE FellowH &,

Basic Theories and Methods for Visual Representation and Interactive Visual Analytics of
Complex Data
This project, led by Prof. Chen Wei from CCST, won the first prize of Zhejiang Provincial Natural Science Award in 2022. This
project reveals the relevance of visual analytics and machine learning on geometric representation of high-dimensional data
=S for the first time. An unsupervised feature selection model that can
k= maintain high-dimensional geometric structure is designed, and a new
visual analytics method that maintains intrinsic high-dimensional
geometric structure is constructed. This project systematically proposes
a new pipeline for exploratory visual analytics, and innovates a
paradigm for interactive analysis and complex events reasoning. Eight
R representative works have been positively recognized by 11
: academicians and Turing Award winners, and more than 50 ACM/IEEE
Fellows.
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AN 2B R R T B R2022E LA B RRIEE SR, THREFAMIFR T 2B RERE L
HIENERIT AR, QIR TAERZEIMGIH AN BE, RRTREMAVIREEMCSER. BirtliRE. vk
SAEMEETTEXRREAR, BEREA T ERIFIET R B WRREE LAEE., BRMBEE, BREOEEMET
BB TEFEHKE, FREEREEE T 23 AABRERN, NEBCHEA, T REIEE S8R 7K P %
Pl R R,

Theory and Methods of Robust Monocular Visual Tracking and Localization
This project, led by Prof. Bao Hujun from CCST, won the first prize of
Zhejiang Provincial Natural Science Award in 2022. The project
systematically carried out research on the theory and methods of
monocular visual tracking and localization. Based on the core idea of
prior learning and statistical optimization, the project developed a series
of methods to solve the challenging problems including monocular
camera tracking and mapping, object detection and tracking, and object
and human pose estimation, significantly improving the accuracy,
efficiency, and stability of monocular visual tracking and localization in
practical complex environments and achieving the state-of-the-art
performance. The proposed methods have been successfully applied.
The project has pushed forward the development of China's visual
intelligence research and related industries.

O HHEEAKIEEMXRIEARNE

AN B R SR U B % H R2022F LA BB ARAS L%, HEFEEHRTIAEN RS
BREHEEAR SRS, E800B MKTTNA, FELHEGE, MrREMER L= rRrn ENEEER /DS, B EE
GBI E R RAIROR, EEMTTAESES0L 5, MR FERERTHEE=MRI%: HEETHENEET
BARE BRI EEERESREMTAR, ETHRAORKTFEIAT 1028 A LA EE#E, BEREN
L, ZREFERX0ZMENBETZNA, HeeiimE®.

Key Technologies and Applications of Big Data Intelligence for Urban Governance

[ : e . ] This project, led by Prof. Zhuang Yueting from CCST, won the first prize of

FhE S asa

[ [ ] Zhejiang Provincial Sci & Tech Progress Award in 2022. The project addresses
SISO AU G Vi EWiN) ST ksl WS ] three major challenges. Concretely, it develops non-structured data

[_r; mu& Nl } management technology and systems specifically, and intelligent visual
— s — perception technology, which covers 80 types of urban scenarios and achieves
10% higher than similar products in terms of average accuracy. Besides, it

AT

M BT

Emam L

[—]mnmr—e develops city governance command and decision analysis technology based
P R R on an efficient full-scale city knowledge graph in cities with populations of tens
IR AMER R illi i i i it i
T v TR of m|II|ons..'Ijh|s acc.:c?mpllshes thg con§truct|on of.a city-level graph with more
i e — it than one billion entities and relationships. Its achievements have been widely
TR R hE B A 3 . . . .
wrsmn s smp applied in urban governance departments in more than 20 provinces of China,
RARERASUQLIT BT TR T FEENMEAE = = ¥ 5 % i
O Jrasn L which creates significant social and economic benefits.
MR T EFTAEME S WFADERG
AREARRARK R T L
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Key Technology and Industrial Application of Perception and Control for Logistics Patrol Robot

in Complex Environment

The project, led by Prof. Liu Yong from CSE, won the first prize of Zhejiang Provincial Sci & Tech Progress Award in 2022.
The project has achieved significant breakthroughs in logistics patrol robots' critical challenges in complex environments,
including intelligent perception algorithms, unit computational
power hardware acceleration, and high-reliability hardware
integration. Meanwhile, the robot's core perception and control AUECAESHNCRS | B it
unit module have been developed resulting in full
industrialization and good economic benefits. Especially, the :
developed high-performance perception and control unit has | ——————— o 5
filled the gap in China and efficiently provided essential support w TARRETIBSNTH
for significant needs of the nation, such as military industry, port L e, SERE h E 3

hubs, energy and power, etc.

0O IERsESRNRERSEMHHATE

K155 £ OB A ST 20 B R2022EWTT AR FBRIFL L —ER, HERH T TEERANERZSLEMN
BT SHE, BELTENIERSGLAGRARSREIREA, LA TIEVAEFN2EGRRZ2TBERR,
HHTILERGEAEZEENHERTFERRGAE, ETPFEMHNEREENEZEXBENRS, A
SIL3/SC3ThEERAINIE: HEBFHARE.

Proactive Defense Platform for Endogenous Security in the Whole Life Cycle of
Industrial Control System

Sl BN N S VBN N
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This project, led by Prof. Wang Wenhai from CSE, won the first prize
of Zhejiang Provincial Sci.& Tech Progress Award in 2022. The project
has broken through the key technologies such as threat situation
awareness and anomaly detection, behavior monitoring and security
enhancement, endogenous security and proactive defense of
industrial control system, and formed a core technology system and
proactive defense platform to ensure the endogenous security of
industrial control system throughout its life cycle. Meanwhile, four sets
of endogenous security proactive defense platforms and systems in
industrial control system have been developed. The world's first
endogenous security key control system, developed based on the
platform, has passed SIL3/SC3 functional safety certification.
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Research and Development of Key Optical Components of High-Performance
Naked Eye 3D Display

The project, led by Prof. Liu Xu from COSE, was supported by the MOST Key Research and Development Program. This
project focuses on the new generation of large-field, high-resolution,

high-performance naked eye 3D display. It aims to establish our own | ARAEIHERE=H
independent naked-eye 3D light field display systems, from the design HERTRTEE

of advanced optical elements of the naked-eye 3D display system, the G

fabrication of high-density and large-information display screen, the i

production technology and equipment of high-precision micro-nano \\_ W

light field control module, to the assembly and typical demonstration \'\\
application of the naked-eye 3D display. This project will form our own BTR#RfA=120° ‘\M_m.ﬁ
independent control of the entire industrial chain in the field of TR

naked-eye 3D display.

60 BEXEAZGNFARERSHEEEHES
IS BT AR BB AR AL B $5A20224F “BHLAIHT 2030—FH—RATEEE” EAMERH)., MEHRETHH
B EEHFFAGE I M B BRI, TSRS RSHIERRM B IR AR K LERRIE, $EREAAEEERA
AoEHSMNERMER R, BAMERREBETAREEROFETRE.

Open Universal High-Grade Intelligent Controller for Autonomous Unmanned Systems

The project, led by Prof. Xiong Rong from CSE, was supported by the "Sci. &Tech Innovation 2030 - New Generation Al"
major program in 2022. An open and universal high-grade intelligent controller with independent intellectual property rights

will be designed by breaking through keyr technologles The versatility and applicability of the developed controller will be
: TR verified on five types of cross-domain heterogeneous autonomous

unmanned systems, which covers all 3 application scenarios of
land, sea and air. The project will effectively promote the controllers
of autonomous unmanned system from dedicated to
general-purpose and significantly reduce the risk in the
development of China's autonomous unmanned systems.

© F—RATIEEREREEXRER

{5 RS BE R AL BEBOR AT %0 H KM 20224F WL A B R BT AT RIRBY . T E RER S RGP LN BRI, 7T
B EBEN T, SRR ESARL. BERETHFRITE, BUAENRBRARERITHESY, EARHEK
RCS, RHMWLN, ZHRMNARSERIFECEACESEE, BERASHENT AP AL B EN BB S
g1, DAEBIRSBORERD . REER. HRERSFAFLAREMA.
Key Technologies of Novel Al Based Electromagnetic Cloak
The project, led by Prof. Chen Hongsheng from ISEE, was supported by
the Key R&D Program of Zhejiang Province in 2022. The project focuses
on the bottleneck of real-time sensing, reconfigurable scattering,
comprehensive optimization, intelligent chip design and so on, and aims
to establish the design methodology of self-adaptive electromagnetic
cloaking system. The system can achieve low RCS, broadband cloaking
effect, millisecond response and the similarity with the background
environment, which will improve the real-time self-adaptive cloaking
ability under radar detection and promote the application of cloaking
technology in areas such as security and protection, electromagnetic
infrastructure and intelligent military.
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F P R ER R AR R E RM2022F BB 2R, TERETHREERAERNERNSEHE,
FIRF—RZAHFANWHENES, BIZERMATERIARSXEEAR, BREEA ZUNEFRBERLY
HBEERA%, BEAEERES BNHAREFRERGNRELZY, #IETHAFAERENEATRSKE

Intelligent Management System of Trailer Electric Control Based on loT and Al

The project led by Prof. Shi Zhiguo from ISEE, was supported by the key
R&D Program of Zhejiang Province in 2022. It focuses on the efficient and
intelligent control and management of commercial trailers. The project
uses the new generation of loT and multi-level Al technology to form a
highly autonomous trailer electronic control intelligent management
device and system with independent intellectual property rights,
promoting the technological accumulation and substantial progress of
domestic commercial vehicle electronic control systems.

B AAHSEERENEHHENSEESEETREREARTSHA

2 B 2L R IR R E R 2022F B R I RIER . WEHMRSRENSRRTEERE S E M
MM, BETEMOHAERITER, BURMRENSTARGEN BENERSMATE, 32 HET ek
R -ZE R TR RSB MR RAETREE, B RENSEATREARNNA SRR,

Research and Applications of Smart Microgrid and Intelligent Transportation Collaboration
Operation with Dynamic Wireless Charging in Electric Vehicles

The project, led by Prof. Su Hongye from CSE, was supported by the Key R&D Program of Zhejiang Province in 2022. The
project focuses on the research and applications on the integration of dynamic wireless charging system in electric vehicles
with the smart microgrid and intelligent transportation. The
project establishes the adaptive control and optimization

method of electric vehicle dynamic wireless system, proposes - - s s
the collaborative optimization operation strategy of micro-grid, SRS FHER ﬂ l HERS, SR

| e

dynamic wireless charging system and transportation network § o bV. - o
based on predictive control, and promotes the application and ] =) gy ‘t“é_ﬁ?m K ToiEe l
development of electric vehicle dynamic wireless charging { EE j

L s

technology.
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System Software and Platform for Al Computing

R — — : — This project, led by Prof. Wu Fei from CCST, was supported by
the Key R&D program of Zhejiang Province in 2022. In general,
P B oIS g PR this project will deploy the Al model trained by national Al
i E | s E SR programming framework (such as Paddle Paddle and
i e S e B S— Mindspore) on national inference chips, propose optimization
i = e methods of Al compilers and develop high-performance Al

s | |o] [wame | (5] [ operators.
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B BEFEE—FSEENREEEERTRTREREA (D ENEYEENES AR RN ARIE

BT AL B DRI H R AR I H RA2022F BRI RIE . TERETETRS BRI NEMNTE AN EERHE A THZT EFM022EEL£EAMERE), MEREETEYHNRGEMITERS,
BREMETRE, BRTE—ASGRESRE. MENENBERERAREY RENS, NFE—&RE. R RFEARMITEELAM ., ERAAKMEERE. SHEERA. SHXE. SEFEIEXEELNTE,
., REEHHRGETALREBFFE, MTERFREGAMEFTHEELEEN, WEBMITED 5 HRER EIEA, PR, TAMEENSTRAFTZE, FEERNITEEISMENT m ERSREEMS SR,
FH, BRREASFRE —AFENRRITRE R AR ERNEL, Brain-Inspired System with Hybrid Architecture Emulating Biological Intelligence and
Research on Multi-Core Architecture Neuromorphic Chip Based on CIM Device Its Application Verification
The project, led by Associate Prof. Ma De from CCST, was supported by the Key R&D e 1 The project, led by Prof. Tang Huajin from CCST, was supported by Key Projects
program of Zhejiang Province in 2022. The project focuses on the research of brain-like ﬁé«% '»'?F%i i of NSFC International Cooperation Program in 2022. This project dedicates to

¢ H @ ! .

computing chip architecture based on asynchronous communication mechanism. The
research will be carried out from four aspects: compute-in-memory devices, functional
components, system architecture and software tools, which is of great significance to the
development of a new large-scale parallel information processing architecture and the
exploration of new integration methods of neuromorphic chips with the characteristic of
compute-in-memory.

investigating generic structures and calculation mechanisms of different biological
brains and then puts forward a minimized, flexible, universal abstract multi-brain
regions structure. This project will establish the mapping methods between S
neuronal activities, neural circuits and perception, decision, behaviors, focusing  (f EARSAERS: sanraesseAT R R
on the key theories and methods of information representation using spikes, 255 | il s
hybrid computing with digital-analog signals, and multi-task learning. The project
is expected to achieve a breakthrough and inspiring results in establishing unified

@ IR A S L B IR A M S R S R TS theories and architectures of neuromorphic computing.
EERAE VBB AROET B 202288 A %D, TEERFRES TR ERR, TERE

R RERER, FERDEEENERS, FRARTERRENIRREEE. SERENARERE, B @ ERBEHRORKTRKE: DR, N5, BESHE

S FEREEFE N EEAAIEERS, SHWNERRS. e AR R AR SRR, & Fe 2 BE R A SRR RS B K202 F B S ZERGUR) AES TR E BB, HEFELHEREHETR

INSEEEENRNERNSE, HERANDEEARNABEE, ERAMNLIBOEMEBRES (LIWE) AR TEFRRURZRSHEREE, Y
Development of High Intensity Ultrasonic Transducer and Research LIWER S BRI BB, S50, BEBLIWES BFIME R 8 AT Wot, SCHLL AN 8 50K K B 6k s b s 7l
on Key Technology of High Intensity Acoustic Field Detection St AT HF RS E R ALIWES R FF A M
The project, led by associate Prof. Zneng Yinfei from BME, was supported by the Key R&D Tunable Wavelength Emission Source Excited by CW Laser Diode: Phenomenon, Mechanism,
program of Zhejiang Province in 2022. The project develops the standard hydrophones and Control and Applications
high-strength §tand§m hydrophones to improve : the traceabf'lity system of ultrasonic 4 S b The project, led by Prof. Qiu Jianrong from COSE, was supported by the
e e e e 77 (e NSFC smatonalCoopratonand Exchange roram n 2022.Th prject

will investigate laser induced white light emission (LIWE) of metal nitride
materials. Furthermore, it will employ different in-situ and ex-situ techniques
and theoretical models to examine the progress of LIWE. Finally, by
leveraging the ability of conversion infrared radiation (IR) to visible emission,
it will demonstrate indirect photon-to-electricity conversion under IR
irradiation by using solar cells. The results of this project are expected to

‘B RS ZIEEBRERNSISTIRES advance the development and application of highly efficient LIWE materials.

HeH 2 BEAR R AR AR B KA 2022F B S EATNE R, W E MBHH B EE 8 ERIFFRHEAFR T
FEESERENRASITERAL. SRMEHENERLSTFE, RMEZERHRELEGER, BESASR

Lens

ultrasonic measurement system. Finally, the temperature distribution measurement system is
obtained by using the piezoelectric diaphragm to realize the accurate measurement of the
temperature field generated by the ultrasonic equipment.

per————Lcns
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S AR BRI, R BRI R, ReE W —— AR . E@J%Iﬁﬁﬂlﬂﬂﬁﬁﬁﬁ@fﬁﬁ/ﬁ FEM2022F H L& ZE RO X) & ESZ RS B %8, HHE ﬁﬁﬁ,ﬁﬁgﬁﬁiﬁ{”ﬁ
BE AR ST, BITHEZRONEERYE, ATATE/ SHEALE, DIREREERET REREER SRR EER, o
Cross-Scale Optical Multimodal Endoscopic Diagnosis and Treatment Experimental System FRERTHRERM TGS, BARESBTHRL—KE. NARFRSES TRIBRSGTMRL, B
The projed directed by Prof. Yang ang from COSE, was - Ry - ﬁﬁﬁft&%%ﬁﬁﬂ@lﬁﬁﬁﬁi, %gﬁﬁ%ﬁéi@ﬁﬁ %ﬁﬁi“é. Eﬁﬁﬁﬁﬁfﬁﬁﬁﬁw{hﬁﬂ%{#ﬁiﬁﬂﬁ*ﬁﬁo
supported by NSFC Major Program in 2022. The project will i '?ﬁﬂmﬁlm‘?ﬁi Theory and Methods for Effective Operation of the Modular High Temperature Gas-Cooled
develop an optical multi-modal cross-scale endoscopic diagnosis 2rEa - b _ﬁﬂmﬁﬁﬁs' Reactor Nuclear Power Plant
and therapy experimental system with proprietary intellectual e i The project, led by Prof. Shao Zhijiang from CSE, was supported by the NSFC
property rights, including the unique intraluminal conformal optical RS TR — Seah TR International Cooperation and Exchange Program in 2022. The research topics
platform, a three-dimensional multispectral wide-field endoscope o v N include simultaneous mechanism model analysis and reengineering, integrated
with a large clamp channel and optical zoom function, multimodal model correction and real-time optimization, load assignment optimization and
endoscopic probes, mixed augmented reality real-time display and SER s dynamic optimization for load changes, and human-machine coordinated decision
so on. The system will provide hardware basis for real-time (oo T kmmmsnm making. Novel and practical results can be expected to provide theoretical and
detection of tumor boundary and photodynamic effects, as well as SRR L technical support for safe and efficient operation and continuous performance

new technologies and devices for the integration of photodynamic improvement of the modular high temperature gas-cooled reactor nuclear power
treatment-monitoring-regulation, promoting applications in several plant.

important fundamental fields. T
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Micro-Nano Sensors and Instruments for Detection of Exhaled Breath and | ®&E" k";i?'“' L

Saliva in Early Noninvasive Screening of Diseases :‘ =
BT R AT

The project, led by Prof. Wang Ping from BME, was supported by NSFC International s
Cooperation Program in 2022. This project focuses on the development of instruments e W e e—
integrated with novel micro-nano sensors to detect disease biomarkers both in exhaled air

and saliva for precise early screening and diagnosis of lung diseases. The project aims to |] _-5'1'
identify and optimize biomarkers associated with lung diseases in human exhaled breath suAAnEE

and saliva by conducting clinical and pathological studies. Further, novel micro-nano B &
sensors and instruments for joint detection of these biomarkers will be developed, and thus ﬁ '
the lung diseases can be diagnosed rapidly and non-invasively in the early stages. ! |

€0 B[EEEIWie. HiESHNA
HENZREEEHF AT LT ERM2002EERAHEFAEELTEY, TE “FHiItE” FEIXBEEE
MEMHRRBIEX@RZEMIADAL, AEINBRNZIFAFHEHTEARE. AFENEEAOE=N
H: 1) 2EFHEAEEES- “TEE" . 2) ARSISHEBEEHRITSER- “BEN . 3) ESEREEN
hHhE ER- AR
Intelligent Learning Theory, Methodology and Application
i The project, led by Prof. Li Xi from CCST, was supported by NSFC

LR R e UY‘-‘G!'!HH FRLP D

for Distinguished Young Scholars in 2022. Prof. Li took key scientific

=g
ﬂ P issues such as semantic association modeling and structural
ex knowledge expression in "intelligent computing" as the starting
H T EERY = point, and made key breakthroughs in two aspects: learning
i 3L PR z 5 = : . - .
Rl mechanism and learning method. Specific innovative scientific
_ . discoveries would be researched in the following three aspects:

multi-factor coupling model learning, knowledge-guided model
structure design and search, data and model-driven structural
semantic understanding.

A SESERSER

AN BB AR R E R0 202ERFHFEAEESED, KPNFSHSERSERHR. £0E
NELAFIINBESANZ LG RHBHE, RERAAGRSESTRER O THEE, TFRETHRSETEL
ﬂﬁ&ﬂ

Multimodal Understanding and Generation

The project, directed by Prof. Zhao Zhou from CCST, was supported by NSFC
for Excellent Young Scholars in 2022. Zhao has been engaged in research on
multimodal understanding and generation. This project aims to focus on the
diversity of multimodal human-computer interaction, explore differentiated
distribution modeling of multimodal data in various contexts, and study
cross-domain multimodal semantic understanding.

Faculty of Information Technology
Zhejiang University
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Self-Adaptive Metasurface for Dynamic Radiative Cooling Applications
B0 = g The project, directed by Researcher Ma Yaoguang from COSE, was
§ — g - : supported by NSFC for Excellent Young Scholars in 2022. Ma’s group focuses
on the study of light-matter interactions at mesoscopic-scale, and
micro/nano-techs stem from these interactions for advanced applications in
photonic, electronic, and energy systems. This project would focus on the
= / dynamic control of optical metasurfaces for all-weather condition, multi-modal
i “o - T ° ™ radiative cooling technology.
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B Novel Origami Electromagnetic Surfaces

The project, directed by Researcher Wang Zuojia from ISEE, was supported by NSFC for
Excellent Young Scholars in 2022. The project will focus on the mechanisms and
techniques in curved origami electromagnetic surfaces, and devote to developing novel
materials with lightweight, deployable and low energy-consuming performance. It aims to
promote new applications of origami electromagnetic surfaces in intelligent
communications and electromagnetic spectrum perception.

¢ ESIERASAIRENE
BT WHTE R ARE R E RM2022FRAFEREEESRE), AT H RN E R SR EREsHE
RGRERMEERES THSTHMEREELEN, FAEFTVRKRYWETENOMERE, REBRXTER
EEEIRTRRIET AN EREIHEL,

Cognitive Neural Mechanism of Speech Comprehension

The project, directed by Researcher Ding Nai from BME, was supported by
NSFC for Excellent Young Scholars in 2022. This project aims to dissociate
the cognitive neural representations of speech envelope as a basic auditory [
feature, and of the abstract speech units related to the perception of
syllables. The project will study whether the multi-time scale neural §
oscillations of the cerebral cortex can represent the dynamically changing
complex phrasal structures in natural speech. It is expected to establish a
new theory on the neural encoding of hierarchical speech structures in the
process of natural speech understanding.
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Innovation Group of Heterogeneous Silicon Photonic Integrated Circuits

The group, led by Researcher Liu Liu from COSE, was approved by the Leading Innovative Team of
Zhejiang Province in 2022. They focus on the high-speed optical transceiver and
low-power-consumption optical switch chips in data-center interconnect and information processing,
as well as the related heterogeneous integration technologies. They will be pursuing improved
designs to improve the functionality, bandwidth, and power consumption of a transceiver chip and a
multi-port optical switch fabric, which then helps break the bottle neck of the current technology. They
will also build an innovative system from single elements to large-scale integrated chips, and provide
support for next-generation intelligent and energy-efficient data centers.

5.F ERFRMIL X | Recommended Paper

o Three-Dimensional Direct lithography of Stable Perovskite
Nanocrystals in Glass

{E&: Ke Sun, Dezhi Tan, Jianrong Qiu; &

kiR SCIENCE #: 375 HA:6578 T:307-310 HARSE: Jan 2022

We report three-dimensional (3D) direct lithography of PNCs with tunable composition
and bandgap in glass. The halide ion distribution was controlled at the nanoscale with
ultrafast laser-induced liquid nanophase separation. The PNCs exhibit notable stability : AT
against ultraviolet irradiation, organic solution, and high temperatures (up to 250°C).
Printed 3D structures in glass were used for optical storage, micro-light emitting diodes,
and holographic displays. The proposed mechanisms of both PNC formation and
composition tunability were verified.

@ Topological Chern Vectors in Three-Dimensional Photonic Crystals

{E#&: Guigeng Liu, Zhen Gao, Yihao Yang; &
SKiR: NATURE #:609 H3:7929 T0:925-930 HhR4F: SEP 2022

We use magnetically tunable 3D photonic crystals to achieve the experimental demonstration of
Chern vectors and their topological surface states. We demonstrate Chern vector magnitudes of up
to six, higher than all scalar Chern numbers previously realized in topological materials. The
isofrequency contours formed by the topological surface states in the surface Brillouin zone form
torus knots or links, whose characteristic integers are determined by the Chern vectors. These
results establish the Chern vector as an intrinsic bulk topological invariant in 3D topological
materials.

9 Swarm of Micro Flying Robots in the Wild
{E&: Xin Zhou, Xiangyong Wen, Fei Gao; &
Skif: SCIENCE ROBOTICS #:7 H3: 66 3iS:5954 HikREE: MAY 2022

To enable aerial swarm navigation in the wild, we develop miniature but fully
autonomous drones with a trajectory planner that can function in a timely and accurate
manner based on limited information from onboard sensors. The developed palm-sized
platform is equipped with onboard perception, localization, and control. Real-world field
experiments validate the performance of our system. The work evolves aerial robotics
in cluttered environment navigation, task extensibility, and swarm coordination.

Faculty of Information Technology
Zhejiang University

9 Strong Mode Coupling-Enabled Hybrid Photon-Plasmon Laser with a
Microfiber-Coupled Nanorod

{£5: Zhou Ning, Pan Wang, Limin Tong; &

Skilf: SCIENCE ADVANCES #:8 Hi:27 3#it5S: eabn2026 HifR4EF: JUL 2022

We report direct observation of lasing in microfiber-coupled single plasmonic nanoparticles. By strongly coupling a gold nanorod
(GNR) with the whispering gallery cavity of a dye-doped polymer microfiber, the significantly enhanced optical coherence of the
hybrid photon-plasmon mode and effective gain
accumulated from the active microfiber cavity enable
single-mode laser emission from the GNR at room
temperature. The results may open new opportunities in
areas such as ultraconfined field manipulation,
ultrasensitive sensing and on-chip optical interconnects.

e Topologically Reconfigurable Magnetic Polaritons

{E&: Min Li, Hongsheng Chen, Zuojia Wang; &
>Kilf: SCIENCE ADVANCES #%:8 H3:50 @kS: eadd6660 HRREF: DEC 2022

We demonstrate how origami fused with artificial magnetism unveils a versatile e
pathway to topologically reconfigure magnetic polaritons. The three-dimensional 4
origami deformation allows to reconfigure hyperbolic or elliptic topology of % ™
polariton dispersion and modulate group velocity. With group velocity
transitioning from positive to negative directions, we further report reconfigurable
origami polariton circuitry in which the polariton propagation and phase
distribution can be tailored. Our findings provide alternative perspectives on
on-chip polaritonics, with potential applications in energy transfer, sensing, and
information transport.

3
Frecharey iakat Y,

@ Diffusive Topological Transport in Spatiotemporal Thermal Lattice

{£5: Guogiang Xu, Yihao Yang, Hongsheng Chen; £
3Ei/R: NATURE PHYSICS #:18 Hi:4 TQ:450-456 HhEs: APR 2022

We report the discovery of diffusion-based topological states supported by
spatiotemporally modulated advections stacked over a fluidic surface. This
arrangement imitates a periodic propagating potential in an effective
thermal lattice. We observe edge states in topologically non-trivial and bulk
states in topologically trivial lattices. Our findings establish a framework for
topological diffusion and thermal edge or bulk states.

o Thermally Activated Delayed Fluorescence (TADF) Organic Molecules for Efficient
X-ray Scintillation and Imaging

{E&: Wenbo Ma, Yirong Su, Yang (Michael) Yang; £

Skif: NATURE MATERIALS #%:21 HA:7 73:836-836 HhRAR: JUL 2022

We report on scintillators based on thermally activated delayed fluorescence
(TADF) molecules that can harvest triplet excitons under X-ray excitation and
increase the efficiency and imaging quality of X-ray detectors. \We demonstrate
that TADF scintillators have higher light yield, faster decay time, lower afterglow
and better spatial resolution than conventional anthracene-based scintillators.
These findings suggest that TADF scintillators are promising candidates in a
variety of applications.
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@ Graphene Charge-injection Photodetectors

{E&: Yang Xu, Chao Gao, Bin Yu; &
EE:J? NATURE ELECTRONICS #:5 HE:5 ©TQ:281-288 HhRAE: MAY 2022

We report graphene charge-injection photodetectors. The devices have a
deep-depletion silicon well for charge integration, single-layer graphene for
non-destructive direct readout and multilayer graphene for infrared photo charge
injection. The photodetectors offer broadband imaging from ultraviolet (around
375 nm) to mid-infrared (around 3.8 um), a conversion gain of 700 pA per
electron, a responsivity above 0.1 AW-1 in the infrared region and a fast
response time under 1 ys.

@ Ultrastable Near-Infrared Perovskite Light-Emitting Diodes
{E&: Bingbing Guo, Baodan Zhao, Dawei Di; &
SilF: NATURE PHOTONICS #:16 HB:9 Th: 637-643 HiRS: SEP 2022

We demonstrate ultra stable and efficient perovskite LEDs with record-long
operational lifetimes. Key to this stability is the introduction of a dipolar molecular
stabilizer, which interacts with the cations and anions at the perovskite grain
boundaries. These results remove the critical concern that halide perovskite
devices may be intrinsically unstable, paving the path towards industrial
applications.

@ Radiative Anti-Parity-Time Plasmonics

{E#&: Yumeng Yang, Hongsheng Chen, Fei Gao; £
>iF: NATURE COMMUNICATIONS #:13 HA:1 m™:7678 WhR&E: DEC 2022

s padiiiiave s We propose a radiative plasmonic APT design to harness space

‘ waves. We observe two exotic phenomena unrealized previously.

Plasmon* ?Leakage = Rotating polarizations of incident space waves, we realize
‘ ,) > polarization-controlled APT phase transition. Tuning incidence

: angles, we observe multi-stage APT phase transition in

higher-order APT systems, constructed by using the scalability of

> > leaky-wave couplings. Our scheme shows promise in demonstrating
#1 # novel APT physics, and constructing APT-symmetry-empowered
T radiative devices.

@ Breaking the Fundamental Scattering Limit with Gain Metasurfaces
{E&: Chao Qian, Xiao Lin, Hongsheng Chen; £
>kilR: NATURE COMMUNICATIONS #:13 H8:1 1Q:4383 R JUL 2022

“I||" ”wa:_,.. i
We proposed in theory a mechanism to overcome the single-channel scattering limit by q nlm ud

exploiting gain media. In experiments, we observed that the scattering cross section of
a two-dimensional resonator encircled by a gain metasurface - which could be
implemented based on negative-resistance components - exceeds the single-channel
limit by more than 40-fold. Our finding indicates a gain route to greatly enhance the
scattering and light-matter interactions.

" ilﬂ‘“

Faculty of Information Technology
Zhejiang University

I@ De Novo Analysis of Bulk RNA-Seq Data at Spatially Resolved Single-Cell Resolution
{E&: Jie Liao, Yin Fang, Huajun Chen; &
S&i/f: NATURE COMMUNICATIONS #:13 H:1 TQ:1-19 ki OCT 2022

We introduce Bulk2Space, a deep learning framework-based spatial
deconvolution algorithm that can simultaneously disclose the spatial and
cellular heterogeneity of bulk RNA-seq data using existing single-cell and
spatial transcriptomics references. The use of bulk transcriptomics to validate
Bulk2Space unveils, in particular, the spatial variance of immune cells in
different tumor regions, the molecular and spatial heterogeneity of tissues
during inflammation-induced tumorigenesis, and spatial patterns of novel
genes in different cell types.

@ Dual-Field-of-View High-Spectral-Resolution Lidar: Simultaneous Profiling of Aerosol
and Water Cloud to Study Aerosol-Cloud Interaction
{E&: Nanchao Wang, Da Xiao, Xue Shen; &

R PNAS #:119 HA: 10 M@tS: e2110756119 Hh4E: MAR 2022

Aerosol-cloud interaction (ACI) plays a vital role in the cooling of Earth’s climate. Hitherto, current understanding of ACI
processes is hampered by |nadequate observational capability. To overcome this conundrum, we present a lidar-based

i ] technigue as a unique remote-sensing tool without
thermodynamic assumptions for simultaneously profiling
diurnal aerosol and water cloud properties with high
resolution. This technique is expected to represent a
significant step forward in characterizing ACI.

@ A Diffusion MRI-Based Spatiotemporal Continuum of the Embryonic Mouse Brain for
Probing Gene-Neuroanatomy Connections

{E&: Dan Wu, Linda J. Richardsd, Zhiyong Zhao; &
R PNAS #:119 HE:7 M@kS:e2111869119 HEREE: Feb 2022

We developed a novel MRI sequence to achieve 30-micron isotropic ultra-high-resolution
diffusion MRI of mouse embryos with 3D-DW-GRASE imaging sequence, and
established spatial and temporal mapping of brain development. Moreover, this study
integrated genetic data to reveal the temporal and spatial changes in the early
development of embryonic brain and illustrated the interaction between genes and brain
structural development.

@'\ Evolutionary Clustering of Moving Objects
{E#&: Tianyi Li, Lu Chen, Yunjun Gao; &
3Ei/f: ICDE (The Best Paper Award) =i¥Bdja]: May 9-12, 2022 1is3: ELECTR NETWORK

A

We proposed in theory a mechanism to overcome the single-channel scattering limit by
exploiting gain media. In experiments, we observed that the scattering cross section of a
two-dimensional resonator encircled by a gain metasurface - which could be implemented
based on negative-resistance components - exceeds the single-channel limit by more than
40-fold. Our finding indicates a gain route to greatly enhance the scattering and
light-matter interactions.
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l@ Adversarial Examples for Proof-of-Learning

{E#: Rui Zhang, Jian Liu, Kui Ren; &
3&ilR: IEEE SYMPOSIUM ON SECURITY AND PRIVACY ( SP)
2VAdE:: MAY 23-26, 2022 fiis2: San Francisco, CA HAREE: JUL 2022

A PoL proof includes a set of intermediate models recorded during training,
together with the corresponding data points used to obtain each recorded model.
This research shows that PoL is vulnerable to "adversarial examples"! Specifically,
in a similar way as optimizing an adversarial example, an arbitrarily-chosen data
point could "generate" a given model. This research demonstrates, both P

theoretically and empirically, that any PoL proof can be forked. ! g

nptimize the noise

@ Accurate Background Reduction in Adaptive Optical Three-Dimensional Stimulated
Emission Depletion Nanoscopy by Dynamic Phase Switching

{E&: Shijie Tu, Xin Liu, Difu Yuan; &

SilF: ACS PHOTONICS ( Cover Paper) #:9 HB:12 Th:3863-3868 HHhREE: NOV 2022

Stimulated emission depletion (STED) fluorescence nanoscopy allows
three-dimensional (3D) visualization of nanoscale subcellular structures.
However, 3D-STED imaging and quantification of dense features are obstructed
by severe background noise. Here, we can accurately measure and remove the
background by combining adaptive optical elements and dynamic phase
modulation. This technique promises to be an important step toward high-quality
3D-STED imaging.

II.'d Shipborne Oceanic High-Spectral-Resolution Lidar for Accurate Estimation of
Seawater Depth-Resolved Optical Properties

{E#&: Yudi Zhou, Yang Chen, Hongkai Zhao; & &j/f: LIGHT-SCIENCE & APPLICATIONS
#:11 H3:1 @S 261 HEREE: SEP 2022 .

We demonstrate the first shipborne oceanic high-spectral-resolution lidar (HSRL) in :ﬁhx =
accurately estimating seawater depth-resolved optical properties. The HSRL improves
the accuracy by at least 2 times with respect to elastic lidar. The high accuracy allows it
to finely characterize vertical distributions from open ocean waters to moderate turbid
waters and diel thin layers dynamics. The technique describes a great potential in fields
of marine sciences and multi-layered couplings of earth.

@- Policy and Newly Confirmed Cases Universally Shape the Human Mobility During COVID-19
{E#&: Kehan Li, Chao Li, Jiming Chen; &
3R NATIONAL SCIENCE OPEN #:1 H8:1 %HS-:20220003 HhREE: MAY 2022

This study provides a system for forecasting COVID-19 urban human mobility using a generalized conditional generation
adversarial network. The relationship between human mobility, policies, statistics, and their evolution patterns is explored
based on human movement data collected during numerous pandemic waves. Proper modeling of the effect of these
elements on urban human mobility provides a solid foundation for developing epidemic prevention policies pertaining to
mobility control.
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FHHANAN—RERELRUR TR, 202U TR, 3 FRFL, StEESH
5T, BT8R, B3k, WENBZEEEAR, BHETE. EYEXTEEAAHFILAL
BRF—RAMTLERR, ERE (BEFREMPITE) 11218, EEMNIMEEER TR RSN
B, FRAEREREIL0%, KITFEBER “FE+X" BERTXAAERFL, BHAFEEHTT
BIFBTFBEH IR RN A 5T

There are totally 11 doctorate programs of primary discipline, 22 doctorate programs of secondary discipline, 13 undergraduate
programs. 6 undergraduate programs were selected in the country’s construction plan list of first-class undergraduate programs.
About 11218 full-time undergraduate and graduate students are enrolled in the faculty. They have made outstanding achievements
in various international and domestic disciplinary competitions. Nearly 60% undergraduate students continue their studies at home
or aboard. The "Information + X" Multidisciplinary Talent Training Center is developed to promote the cross-innovation capability of
graduate student.

(C Zf}E A UG Program

KRS TRYRE

KHfFERIES TE

Optical Science and Engineering Optoelectronic Information Science and Engineering
FERTR
Information Engineering
FESHEFLESR
: . HTFRES AR
Informatfon Sc!ence_ it Electronic Science and Technology
Electronic Engineering
METRSES TE
Microelectronic Science and Engineering
gk
PRl 5T e Automation
Control Science and Engineering PlLEE AT
Robot Engineering
HHEPLBE SRR
Computer Science and Technology
TR
Software Engineering
HEHAE SR EE%ZL e
Computer Science and Technology Information Safety
B Targit
Software Technology Industrial Design
PRSI A
Product Design A
ANLERE *
Artificial Intelligence %
EVEXTESGERREER

AYEXTE

Biomedical Engineering and Biomedical Engineering

Instrument Science

* {(VEEeTinEELB4% Enrolling in Chu Kochen Honors College
A 2021FEGEIBAE Cancelled in 2021
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Z2¥l piscipline

T JLE T2 Optical Engineering
JEET#2 Optical Engineering
J4B{SHA Optical Communication Technique

& Student

¥ A
Students

% B

College

5THL
AL .)]_:

P
CCST

{SE{EEP{YEE Information Sensing and Instruments .
Ego clor 365 464 395 916 32 252 102 2526
B F R 535 AR Electronics Science and Technology
YIEBEE = Physical Electronics E'BE H ﬁa%t% 389 592 430 1036 1183 255 222 4107
fRIEBFFSEREE TS Microelectronics and Solid State Electronics Enroliments
5% Circuits and Systems
EBRA SRR A Electromagnetic Field and Microwave Technology ﬁinfj’t%g B 392 1193 644 2004 / 359 / 4585
{2 58151 #F Information and Communication Engineering
BIE5{SEEKS Communication and Information Systems ?ﬁi 9% 110 90 237 14 54 a9 642
octor
{EE5{=B4M2 Signal and Information Processing
T =FI7} 2 5 T #2 Control Science and Engineering Iigre%r%en ﬁg—t% 120 202 140 349 389 84 87 1371
EHIFRE S TH2 Control Theory and Control Engineering
KA SEHZMYEER Detection Technology and Automatic Equipment AR
FHETHR Systers Engiiesnng oA 84 243 150 504 / 97 / 1078
ORI S%8EEER S8 Pattern Recognition and Intelligent Systems
B, 1554 Navigation, Guidance and Control
fg},ﬁ% 57 67 53 82 / 50 ! 309
T HEHAZE5H AR computer Science and Technology by
HHEHRIFIR Computer Applied Technology Graduates ﬁa%t% 135 202 114 276 95 91 / 15
HHERS2E¥ Computer Systems Organization
Hr b Z AR 515+ Digital Art and Design
EBFHESS Electronic Service ﬁirﬁ;%gradu e 126 304 165 490 / 122 ! 1207
Softw; Engi i
T ﬁ‘ﬁ:lﬁ i e i g v 120 302 145 401 / 122 ! 1090
HENEEHSEE, Computer Software and Theory Graduate
e
T QE% %ﬁlﬁ T el Dinesdng '? : S%dy e () R 10% 7.6% 11.03% 17.71% / 6.56% ! 11.93%
- - Ay n Ratio of Further : - : ; ;
EYIESTHE Biomedical Engineering and | | Studies Aboal‘ed
BFSERAMN{YEE Electronic Information Technologies and Instruments Exchange of
Undergraduate
A _ el et
? P48 2 (8] & Cyberspace Security Ratio of Further 56.7% | 56% | 56.55% | 37.16% / 43.44% / 47.8%
Studies at Home
? AT EI8E Artificial Intelligence
X SVREHAR
? International 133 456 202 525 / 201 ! 1517
£ BIERIZE S T 72 Integrated Circuit Science and Engineering Exchange
T 183+ Design IR RIS Except the students belong to Chu Kochen Honors College
RITEAE: Art of Design .
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Multiplexing
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E e e 188 AR i g 5 b shoveler Sam_ clipper Bob.: Z=F¢ ER
- = B 0B | yurw O R LML SO IR Eh T LML IR 9 IDC Robocon K
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9 Qiu Min B 9 9 Motions and Their Physical Mechanisms
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Second Place FREM
& & B oT Bt EFRESHR B Bk R B A T ) SR
Qian Chao C%en i Electronics Science Experimental Study of Intelligent Electromagnetic
g 9| and Technology Invisibility Cloak and Superscattering
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% = Mg HENAES AR ETHEM S 2 RE ERIES ] F BTk | (—E%R) B OW OERE %ﬁn EEGE
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Ol M Sg,r10g Engineering Applications in Drug Evaluation and Taste fjggigi):ﬂ BRE w B KU KO
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* IR TEHEBE TSRS ERE16  Zhejiang Provincial Excellent Doctoral Dissertation Nomination Dissertation SUL
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o > e 2022 DezeeniXtifi& KA o =
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Award College of
R KHERES TRER
Gao Yubin Optical Science and Engineering HEEOWES,
2022BFE I LTREN R IR | SR e i
: B OB Eew ATE £ & | EEZ
O YRR 5 TR p Global Grad Show 2022 Exhibition e A P
2021-202222 £ T o Sun Ke Optical Science and Engineering I &}” B o
AR E
Chu Kochen Scholarship I E BESHETF TR
Sun Songyu Information Science and Electronic Engineering ThermoWear . i
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2022FE g

R AL News 2022
— A=y Running Patch——{t & 8kizz) .
First Place FOMHEE: NER PR W R W
'y
BHE >
e y .
lopidnichoumibet e g PERERREIRG. ey
Medical_[_)evice Innovation REF T FAE EBZE
Compsition 5% 38178, HNTASRBELE—FERER
econ ace . a. =
; i Z RS LTS
@H ] . 1B ﬂ 'I& = " o
gTiggﬁgﬁﬁng%; iﬁ;{ B R On Mar. 17", the group led by Zheng Jun,
ETRY A head of information department office, from
the Hangzhou Asian Games Organizing

Committee, came to FIT to investigate and
promote the cooperation between two sides

%&gg%ﬁ%g;ﬂﬁg%ﬁ TlEE on Intelligent Asian Games.

5% | ETHAHLM IR T AR . R TR R VR el e -
First Place WRARS: e WRIZ WEE ;
B LR 4 A | -
TEAFE R DIPLOME
7™ National Biomedical HH 3 PR T I i 4 SE PR B 5 R T ® e o —
I:E)ng!nee-cr:’ing Inrtlf;vat;cz)n WL iR ‘ G‘é%'?a'\'r%"‘ 3208, REZERREFRHERRIHN "BR
ssign LU TR | SALON BEMERMRZDIRE" REREVEIRE
Coll Students T B = Ti INTERNA i
e sl WRLIEE Tl DES INVENTIONS EfRRBERESX.
| BFORe ; GENEVE th i “
_ 2w On Mar. 20", the project named “Crossover
| ZEPEML . REE INER  XEE o TR o Service Network Architecture and Core
=l j Devices” led by Prof. Yin Jianwei from CST,
Second Place 5 99 won the 49" Geneva International Gold Award
| EXETFRAGOLEEAINERER | ao | S et for Invention.
: AEE L0 Kk &
2022 2 EAFEFELL TR l -
(fE7E) - BAR. T T TRBEA R A I e & By - .k
2022 National College Student | ., S5 SRS B
Information Security Contest NEE ZEE BRE EBre 4860, SE2MANFITICIESE118: QI
(Work Contest) KETawfique Hasan#E R ELE S ZERERS
N FRU MR HE.
sy ph 2 On Apr. 6", the 11" FIT forum was held
2?5%;3%5%?;)@%%%%% successfully and Prof. Tawfique Hasan
2022 National College Student | —Z:12 | AAARI from Cambridge University shared the
Information Security Contest First Place | BURT BEH HER & OB " W s Sanpnres d Ereors Al

(Innovation Practice I optoelectronic devices online.

Ability Contest)
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4A19H, EREHHBNTTE (ARADH!
2 BFR. kKR, &Y. £/&. 52E) A&
AIXF20QIFEE+AZRAHRR(ZEER), H
PEFRARN "KERMAXA" RERRH
FATEME,

On Apr. 19" five projects in FIT were selected
as the 2021 top Academic Progress of ZJU(list
of three categories), among which the “Ice
Single Crystal Micro-nano Fiber” project led by

Prof.Tong Limin from COSE won the
Outstanding Academic Contribution Award.

T B5E 3 46 56 @B

&#"“5% " .|

5B5H, 2% %kE % &8 AL TH i &l 69 a8
RILRBE" NEPHBA, REHRATMER

BT (RIZ-H2|/A) , HRIEABTISAHE

©3,

On May 5™, the research by the team of Gao Fei

and Xu Chao from CSE on flying robots with the

ability of "independent thinking" was published in
Science Robotics as a cover paper.

________________________________________________________________________ <«
58230, XBRZFREFNR. BREANMHFRH
b it "MK B RMAXA" NDEXEANRITE

e "TRERAZBHBAY " RERENE
: - A 2021 PEXZETKEE.

On May 23" two achievements from COSE,
"Elastic ice single crystal micro-nano optical
fiber" led by Prof. Tong Limin and "passive
cooling optical metamaterial fabric” led by
researcher Ma Yaoguang, were selected into
the Chinese Optics Top Ten Breakthroughs in
2021.

Faculty of Information Technology
Zhejiang University

7H »

7B14B LS, EREBEFEZEMMITE
“PDE" BECIFRMEIFDNEN MR
H, BETHFERMNEEBARKBHTEEND
FHEHTS (FTCIEE128) .
On Jul. 14", the FIT Youth Innovation Award
ceremony, sponsored by "Getui”, was held at
the Huzhou Research Institute, ZJU, and the
12" FIT forum with theme of smart city was held
at the Huzhou Hotel.

7A208, MEZREZHBRANE (FEEIH
KiFe) PE2022FRMITERHZCIFAY,

On Jul. 20™, Prof. Ren Kui from CCST was
honored as the 2022 Privacy Computing
Technology Innovator in China by MIT Technology
Review.

9A2H, BHZEREEXRZESNEREAE
TEMELIE,
On Sep. 2™, Prof. Xiong Rong from CSE was

invited to participate in the first Women's
Craftsman Forum.
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108280, ERZFHEENEAFRBEENT
FITICIZE 138, ZHANESEATRERE
BT TRANEZRSZ, FHREEKREHFE LIS
B,

On Oct. 28™M, the five winners of the talent
project of NSFC shared their scientific research
experiences in the 13" FIT forum. Academician
Chen Chun, the dean of FIT, attended the
forum and delivered a speech.

9H28H, HENZRABREERRIEMNELZ
FRAV2FEREEAREEK

On Sept. 28", Prof. Zhou Kun won the 2022
Outstanding Technical Contributions Award by
the Asian Graphical Society.

< 104 114>

10R18H, HENZRABE=ZEINIEHRE 11828, XBZERAD TFITICIZE 148!

HEZSHENRRE—GEFE, 20228588 Fitln,

On Oct. 18", CCST won the only special prize of On Nov. 2%, COSE held the 2022 West Lake
the 3" Zhejiang Provincial Postgraduate OP‘09|EC’EF0N<§15 Forum, which was also
Education Society Educational Achievement named the 14" FIT forum supported by FIT.
Award.

b HRR IR e A= 2

11825-27H, ERFHNZ/REFEEREBED
EIER2022FEERIENREBERILIR
HXEEBRE.

On Nov. 25-27™, Prof. Li Erping, vice-dean of
FIT, was invited to give a keynote speech at the
2022 International Engineering Technology
Strategy High-End Forum of the Chinese
Academy of Engineering.

10BE, GRERREHEBHIE. ERED
B EEFREHIE L EA TR TRERRL.
In October, Prof. Li Erping from ISEE,
vice-dean of FIT, was elected as Fellow of
the Singapore Academy of Engineering.

Faculty of Information Technology @
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» ___________________________________________________________________________
Yongping Teaching Contribution Award =%
118308, ER%EMFITESHLIEBHAE T HES R kS <«
IERXEFHIERMNEZILELEST, M Prof. Wu Fei from CCST
3 ) F3AT, 022FERERER B R NERE
MERBIAFBABRATSM T RAE . 2022 Friedrich Wilhelm Bessel
On Nov. 30", FIT held the 15" FIT forum EWMREBITR Research Award
with topics on laser, medical, industrial and Bao Gang Excellent Teacher Award (SRR R
information cross-cutting in Jinxi Villa, | EBRZREEERE Researcher Chen Xiaoming from ISEE

" Il Prof. Shi Zhiguo from ISEE

Hangzhou. Hangzhou Altron Photonics
Technology Co., Ltd. participated in the
activities.

INKBEZEE
Xiaomi Young Scholar >
LW BERZERVPELHRR FEhERBEER
= Researcher Deng RuDiTong from CSE The 9™ Chen Hanfu Award
--------------------------------------------------------------------- < 125 ) ERERRESESS I RIRB
esearcher Zhan Qiwei from ISEE Prof. Chen Jiming from CSE

12A22H, ERZFHEH2022FE "1
" SEHRIFES, ZURNEFTFEZR
R,

On Dec. 22", FIT held the 2022 Youth
Innovation Award Selection Meeting, and
three young scholars won the award
sponsored by "Getui".

«

RNERATBRERSRHE

Wu Wenjun Al Highest Achievement Award
HENZERERBRT

Academician Pan Yunhe from CCST

128248, ITIXETIWEEYVERESER

. p = N FTtETPESTSEREZX
g ;'E: gfééﬁéim@iﬁﬁiggﬁ The 17" Chinese Youth Sci. & Tech Award »
=B TUERMFATY =E %] T RREE I T S ATRENSEARY
MEF. Prof. Cheng Peng from CSE Wu Wenjun Al Sci.& Tech Award
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Cyber-Physical System(iCPS) was The First Zhejiang Provincal Youth Sci. & Tech Excellence Award
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