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Faculty of Information Technology (FIT) of Zhejiang University (ZJU) comprised of
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), College of Cyber Science and
Technology, College of Biomedical and Engineering and Instrument Science (BME),
College of Software Technology (CST), College of Integrated Circuits (CIC) and
College of Artificial Intelligence (CAl). Currently, FIT has 12 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, 25 research

institutes, to devote to the innovation research on information science and
technology.
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Science Foundation Fellow
Talent Team

FEBEA R T833N, HFEEZINS84N, ERKFHERAATON, MBBFFEAA123N, HAEFE
Mbilito N, HLERFERION, ERBARZEEDQFRHAIT, HEEAHH21,

20244, 19MEUMNIEERFAA TR, HPEZRANEFESRGELN, ERNFEFEESIRGE2
No 27 BIMAIEZ BRI N R, 20 BTN KIBEEE, 10M 2N PPN KISRIBR, 4
MBIME B, 1MNBOTETHRIEZ, SHETEBIm22 A, HApmishlBImis Ao

FIT has 833 full-time faculty and staff members, including 584 1.2%
faculty members, 76 national high-level talents and 123
national excellent youth talents. There are 6 members of
Chinese Academy of Engineering and Chinese Academy of
Sciences, 10 Zhejiang Provincial Distinguished Experts, 3
Innovative Research Groups of NSFC and 2 Innovative
Research Teams of MOE.

In 2024, 19 teachers were selected into the national talent
programs, including 1 winner of NSFC for Distinguished Young

H[E fEiafH FHE=

Zhang Guofeng Zhan Qiwei Wang Guanyun
47.77%
2653
\ Professor
Scholar, and 2 winners of NSFC for Excellent Young Scholar. 2

professors won Government Special Allowance. 12 faculty | BEAKIEEIR Prof. &Tenured Faculty Wl 3t Others

members had got their tenure, 4 teachers were promoted to THEEH] Tenure-track I FI##% Associate Prof.
full professor and 1 teacher was promoted to associate
professor. 22 new faculty members joined FIT.

[ 20245F 12 Awarded in 2024 j

BRI ER N Sesea

. : L/ARES
Government Special Allowance Winner Fang Wei Shan Hangguan Yang Yang
KESHUR EESES
Tenured Professor Associate Professor

B I  BREER
Chen Gang Qiu Jianrong _ p-. 4
R e 5 e
Yang Zongyin Zhou Xiaowei g

Faculty of Information Technology
Zhejiang University




AnnualReport
2024

KESRIHIR

Tenured Associate Professor

Lt
Ma Yaoguang

)
\ // /"\

LS
Lin Feng

T
Li Linjun

/TN
7 .E} Faculty of Information Technology
I} Zhejiang University

pURES
Liu An
e Bl
RN
Zheng Youyi

= iR
Qin Zhan
ML
Lin Hongtao

X
Liu Zhiyi

%
Hao Xiang

WA

SEdEn

Scientific ReSearch

20244 JE N 55 B BHRE 2R i@ 1512, YN
#B65%, HAERHEARERESLRI169
W, &i&#H1.57{¢, BERF1IWM, LFH2
Ui, EAREASEH21I, HHEHE5 ARG
HERE AL G ERARITE R, 3K
BERP R 2 — QI 4 SCIUSR I il
11007, HEHFEKFEIEXBE60%, EFZNE
BHE 35043 0,

In 2024, the total research funding of FIT reached over 1500 million
RMB. 169 grants with the amount up to 157 million RMB were approved
by the National Natural Science Foundation of China (NSFC), including
1 project for distinguished young scholar, 2 projects for excellent
young scholar and 21 vital important projects. There are 8 projects
achieved significant progress on the list of the 1st prize of Zhejiang
Provincial and Ministerial Awards for Science & Technology (Sci.
&Tech) . 1100+ papers were indexed by SCl and 350+ national patents
have been approved this year.
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State Key Laboratory of Industrial Control Technology
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State Key Laboratory of Brain-Machine Intelligence
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State Key Laboratory of Blockchain and Data Security
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Inst. of Optical Engineering Prof. Liu Chong
JEEA AR SAS N BARBIE I B % &
Inst. of Optical Imaging and Detection Technology Prof. Li Qi
5l S M/, 7o %#‘ﬁ’ﬁ&*]:*%qj'b ﬁﬂéﬁ
j'ﬁEE,ﬂl%ﬁ%Iﬁ%éEf Center for Optical Inertial Technology Prof. Huang Tengchao
Optical Science an 3
Inst. of Optical and Photonical Engineering Prof. Kuang Cuifang
6 B AR IR 52 PO B B
Center for Optical and Electromagnetic Research Prof. Qian Jun
A TARIF T & &
Inst. of Microphotonics and Nanophotonics Prof. Zhang Lei
15 B 585 W% TR R B
Inst. of Information & Communication and Network Engineering |  Prof.Yu Lu
o 2 e B RERE M & 5 L2 X R
(CRESs! EE‘%I&%AB” Inst. of Intelligent Communication Network and Security Prof. Zhao Minjian
Information Science and R A B R -
i i i Eeaastl:] .o RIL I 1/\
Eleetionie Bnglneciing Inst. of Signal Space and Information System Prof. Xu Wen
M F R RGP i ¥
Inst. of Integrated Microelectronic Systems (IMS) Prof. Chu Tao
R RHIRAE A F B TR ST BT Hodl
£E B L R B Inst. of VLSI Design Prof. Huang Kai
Integrated Circuits S HEER I B BRI YE R AR FT ST BT BRHA
Inst. of Advanced IC Process and Manufacturing Prof. Gao Dawei
Tolb 4z I BF 5T B PRARBA
Inst. of Industrial Process Control Prof. Chen Jiming
B RS R B 5 B HE5E
e T Inst. of Smart Sensing and Measurement Prof. Huang Zhiyao
il LA
Clontrol Science and HEERG S PR BI5OT AL
o ; Inst. of Cyber-Systems and Control Prof. Su Hongye
ngineering o —
TR 5 RS LIRFFT AT [
Inst. of Industry Intelligence and Systems Engineering Prof. Chen Xi
PEm%e 5 Kb WP Tam
Inst. of Control Equipment and Comprehensive Safety Prof. Wang Wenhai
N REWF P 2 K
Inst. of Artificial Intelligence Prof. Wu Fei
AR B B NI
THENLRRE S AR Inst. of Computer Software Prof. Chen Gang
Computer Science and BB S e ST %
Technology Inst. of System Architecture and Advanced Computing Prof. Pan Gang
ATV BT INE =
Inst. of Modern Industrial Design Prof. Sun Lingyun
AP R LRI XEH
Inst. of Biomedical Engineering Prof. Liu Qingjun
Y ES TR (E BT HAR BN Ji i
Rl oz Inst. of Advanced Digital Technologies and Instrumentation Prof. Zhou Hong
Biomedical En.gineering and | EEyER s B TR AT H-22 A5
Instrument Science Inst. of Medical and Health Information Engineering Prof. Ye Xuesong
AR BB IRbEE

Inst. of Biomedical Imaging

Prof. Xu Xiaoyin
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Artificial Intelligence and Scientific Computing

Researcher Cai Shengze from CCST focuses on the interface of Artificial Intelligence (Al)
and scientific computing, and the smart perception for complex fluid flows. According to
the requirements of flow characterization in the fields of aerospace and biomedical
engineering, he has made breakthroughs in data and physics-informed Al algorithms
and their applications on accelerated computing, vision-based measurement, and
fusion-based perception, aiming to address the challenges of low computational
efficiency for high-dimensional equations, inaccurate measurement for physical
phenomena, and incomplete measurement for coupled multi-physics, respectively. By
these techniques, he has achieved dynamic 3D flow field reconstruction of
cerebrospinal fluid in the mouse brain. He has published more than 30 academic papers
in Nature Machine Intelligence (cover), Nature |
Communications, PNAS, etc., including 6 ESI
highly cited papers. He was also supported
by the National Postdoctoral Overseas
Talent Recruitment Project. His research
works were reported by news media
including Nature Portfolio, one of which was
also nominated for the ZJU Top Ten
Academic Progress Award.

Background
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PNAS (2023)

Challenges & Solutions
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Advances®& = /KA ARIATI A RZ ML, FHIRIEZTE PR,

Biomedical Optics

Researcher Lee Hyeon Jeong from BME primarily focuses on biomedical optical imaging
and spectroscopic techniques, dedicated to visualizing and analyzing biological processes
in living systems. Her research centers on developing novel molecular vibrational
spectroscopic imaging technologies to achieve high-resolution imaging of cellular metabolic
processes and biomolecular dynamics, promoting translation
from basic mechanism research to potential clinical
applications. Her technical innovations include the
development of multiple innovative spectroscopic imaging
methods, achieving label-free super-resolution imaging,
complementary molecular vibrational spectroscopic imaging,
and non-invasive detection of biomolecules and metabolites in
living systems. She has made advancesin elucidating the spatial
dynamic mechanisms of biomolecules by combining
multimodal imaging with deep learning. Her research has been
published in high-impact journals such as Science Advances, and
her contributions have been recognized through several
international awards.
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Nanotechnology~ Nature Communications Science AdvancesZEfAT| %3, 5I45H
A 5 BT T 7 1]
Nanophotonics and Its Applications

e

SEe Researcher Wang Pan from COSE focuses on the extreme confinement and
pyiazhe it manipulation of optical fields with surface plasmons in metal nanostructures, as

precision chemical etching approach for the on-demand precise fabrication of
two-dimensional single-crystal plasmonic metals with thicknesses down to ~1
nm, resulting in single-crystal plasmonic nanostructures with losses approaching
the theoretical limit. Based on this, he proposed and developed electrically driven
single-crystal plasmonic nanostructures successfully, achieving efficient
electrical excitation and control of plasmons, thereby providing new approach for
the miniaturization of plasmonic
nanophotonic  devices.  These
innovative achievements have been
published in leading journals such
as Nature Nanotechnology, Nature
Communications, and Science Advances,
positioning the research at the
forefront of the single-crystal
plasmonic field.

[ am a freestanding nanometer-thick gold.

I
|
I
I
I
1
1
1
1
1
I
]
]
|
1
1
|
1
I
1
|
1
1
1
1
; well as their nanophotonic device applications. He has developed an atomic-level
1
|
I
]
1
1
1
1
|
i
I
k
1
1
1
1
1
1
1
1
|
|
1
1
1
|
1

2. BEARMARERHRE | New Important Projects and Significant Progress
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Techniques and Applications of Advanced Fluorescence Microscope
This project, led by Prof. Xu Liu from COSE, won the first prize of 2023 Zhejiang Provincial Technology Invention Award. The
group focuses on the key technical problems of advanced fluorescence microscopy and invented technologies such as
three-mirror rapid scanning and parallel detection in the excitation-detection dual telecentric mode, etc. The group achieved a

2-fold increase in the scanning field and speed of the confocal microscope, and a 1.3-fold increase in image resolution and
signal-to-noise ratio, and achieved fully automatic slice scanning, long-term imaging of living cells, and ultra-large biological

tissue imaging. The results broke through

the bottleneck of mass production of =
advanced fluorescence microscope core

devices, realized the development and ‘
industrialization of advanced fluorescence g L‘Ts"‘ -
microscope products with 100% domestic ” &

HEATAR—NCF10004 B £35S

(UEELLE

SRFUIRHIR

production rate, built a national
independent  advanced fluorescence >
microscope system, and supported the

national independence of advanced optical
microscopic instruments in biomedicine.
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Key Technologies and Applications of Intelligent Surveillance for Low-Altitude Unmanned
Aerial Vehicles
This project, led by Prof. Chen Jiming from CCSE, won the first prize of 2023 Zhejiang Provincial Technological Invention
Award. This project has pioneered a series of intelligent UAV surveillance technologies as well as the series of anti-UAV
systems. The proposed UAV surveillance technique has
been featured in a special report by IEEE Spectrum and
successfully deployed for critical security operations
including the T70th Anniversary Celebration of the
People's Republic of China, the Hangzhou Asian Games,
as well as national key facilities such as the Three Gorges

Group's Xiluodu Hydropower Station. The developed
system realizes real-time monitoring of UAVs in complex

low-altitude urban environments, providing technical o - -
support for developing the low-altitude economy. > cewet | RSl > MRcIRESc 0025k
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15 HLAE e AR LT R 204 08T Y % 390 H SR20234F BRI B AR B R — 558, BEXIRHD N L L RE ARl o = 4R G5 M wfE sk
. BIREMHHREATE. SHERKEMEERN=R W , &0 E & T Z4R0 N THREM R, &3
TN T AR g i 1] B e B B &, 1R T BRI A T BB BBt B k. MR BUR K RE
Nature, Nature Photonics%# EFRIIRHAT], #iPhysics World%s: b B HZREAGET 2 Wil , A I3 T N T BB AR R
MR,
Mechanisms and Methods for Electromagnetic Wave Manipulation Based on Topological

Metamaterials

This project, led by Prof. Chen Hongsheng from ISEE, won the first prize of 2023
Zhejiang Provincial Natural Science Award. This project addresses the above
three major challenges by establishing for the first time new mechanisms of
three-dimensional topological metamaterials, discovering transverse photon
spin of electromagnetic waves in bi-anisotropic metamaterials, and
demonstrating a new design for substrate-integrated topological
metamaterials. These achievements have been published in top international
journals such as Nature and Nature Photonics, which have been widely covered by
over a hundred scientific magazines, including Physics World. The project
enhances the ability of metamaterials to manipulate electromagnetic waves,
significantly advancing the development of electromagnetic devices and
applications.
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Theory of Intrinsic Analysis and Intelligent Cognition for Non-Stationary Highly Dynamic

Condition Variations and Its Application

The project, led by Prof. Zhao Chunhui from CCSE, won the first prize of 2023 Zhejiang Provincial Natural Science. This project
extracts underlying variation patterns from multi-scale time-varying process data and proposes innovative theories, including
multi-mode variation representation, long-short-term

dynamic-static collaborative monitoring, and zero-sample  EISRZEEEm A ML S A 0k 3013 0 S A e ey sl vl

cognlt.|0n for unseer .faults. These a(:.lvancemen?:s HRMEARSEPRENSTRASH, EFTRKEEERAEATEEEMEANME. &
establish original foundational research achievements in REESERTERTSSESE. B nESHEMaRTAL. SATEBEHS
the intrinsic analysis and intelligent cognition of FHEFRIVANSFERGEENF RN, TNTEARSEPSESTREMNFERTS
non-stationary and highly dynamic condition variations. I RGNS,

The research achievements have received positive
recognition from over 100 domestic and international
academicians and editors-in-chief, leading the
development direction of the industrial intelligence
discipline. The theories have been applied to major power

generation equipment, with partial domestic substitution MRS TR A S E DRt S e AR B

of high-end monitoring software.

© X MEEHNBIRELITERARFSIM

B Be bR KR ST R 1200 H 2R2023F WL A B2 ORI K —45 28, BIHR I TR a5 AR BE B BE S5 4L
EEHT ARG R B, KRBT B IR RSB S — B A B R, SRR BRI R AL A N
B R — R EIR . KA AR = MRS T BRI 5 — AP CBOR, BhBHHAITable &, BRI
CCF AR ZIUSIGMOD 20235 EIR TR FISIGMOD 2024 ER LR, 21T RHAEE XL ITIRA R Apache I H .
BRI RAREAREIERE IR, | 2T TREEF LS,

Large-Scale Structured Data Intelligent Computing Platform and Its Industrialization

This project, led by Prof. Chen Gang from CCST, won the first prize of 2023 Zhejiang Provincial Sci & Tech Progress
Award. The group proposed a systematic integration of intelligent structured big data with databases, breaking
through key technologies such as unified automated modeling methods for cross-domain heterogeneous structured
data, a novel relational algebra theory supporting intelligent model computation, a unified programming framework,
- and a high-performance real-time computing

B8 Ehas SERE s e architecture for large-scale structured data. This
—_— = culminated in the successful development of the
- AlTable platform, which earned the Best Paper
SRR B SLDEMEEM Award at SIGMOD 2023 and the Best System Award
at SIGMOD 2024. Two of its subsystems were

Al-DBfi—RIRIER recognized as top-level projects by the Apache

S B Software Foundation. The platform have been

widely adopted by over 1,000 enterprises and

EEhbiEEE g institutions.
MRS ETE SRR R R BEE
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O Ba=HHF ASHEX BB R R

TR B JE BB U6 130 H #R20234F WL Bl o R 2 —5% 32, TH Q1F T 50 A BG5S 1EEL
FNEE, BEMOTES SRR NS, WS IR A L ECE N SEROR,, AL TR BE ik = 4RO A
ERBRARER, W T AN E R =AETF NHIERR G, BIE BRIV TR, K, ME5E20004 Z b
BN, ARG EERE ., BB EREI N, FEH L, LAIESFERE TIHGE RN, B
BT BEMH S AT,
Key Technologies and Applications of Intelligent 3D Digital Human Production

The project, led by Prof. Zhou Kun of CCST, won the first prize of 2023 Zhejiang Provincial Sci & Tech Progress Award. The
project has innovated precise digital human modeling from single-view image input, robust digital human driving controlled by
voice and video, and real-time digital human animation technology driven by both physics and data. It has established a key

technological system for intelligent 3D digital human et —PREFNERLE
production and developed a comprehensive intelligent3D ¢ BT AFUERR TR HEAFHERATE
digital human production platform. The outcomes of the SEARRI LSRR A BEAW o3 ‘
project have been applied in over 2,000 enterprises, ) @:} )
including Huawei, Xiaomi, and NetEase. Some o AR 2 i
technologies have been licensed to leading companiesin | o HERBEEEZASE) & : s

: s : ~ % _ [l g .
Europe and America, such as L'Oréal and Disney, and have MY B & ,
seen large-scale applications in areas such as smart = essinr sman samarssmns s ] ) s ‘“”"”‘“’"}
devices, enterprise services, cultural creativity, and online M%%M@fﬁ?ﬂ”“ﬁ@' i x| A% 4% (5% o o gn R
education, achieving significant social and economic m ':-’Nlﬁ.y B GE Sk e Ak Ak AR AR

HA R A AR ARG T 120800

benefits.

@ FEEEHRNSIBSEESTEANXRIEAR SR

TR BEAR S BAZ G R I H AR20234F WL RS BRI R — 2538, I H SR v 2 5 Al £ 5 R0 T34 5
A R RRBE R EEROR , TR BRE TUH SOR 7 P2 8 BRI S ok P BRI BOR 5 R BEBOR , R 1 P 2=
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Key Technologies and Applications of the Data Intelligence Analysis Platform for the Chinese
National Table Tennis Team
This project, led by Prof. Wu Yingcai from CCST, won the first prize of the 2023 Zhejiang Provincial Sci & Tech Progress
Award. Itinnovatively adopted a human-machine collaborative intelligence approach. Breakthroughs were achieved in
( mesemscmmmmmsmwmmwe ) ( s=wsmmsmsams )  critical technologies such as spatiotemporal multimodal fusion and
9 R 59 T e —. 7 knowledge-enhanced table  tennis data acquisition,
multi-dimensional technical-tactical sequence mining, etc. The
team independently developed the Data Intelligence Analysis
Platform for the Chinese National Table Tennis Team, which
provided comprehensive technological support during the team’ s
preparations for major international competitions, including the
Tokyo Olympics and World Championships, contributing
significantly to the team’ s remarkable achievements. The
platform has received high acclaim from coaches and athletes, as
well as official recognition. Related work has been covered by
media outlets such as China Central Television.
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Technologies and Applications of Large-scale Cloud-edge Collaboration Based on Cloud
Native Architecture
The project led by Prof. Dong Wei from CCST won the first prize of the 2023 Zhejiang Provincial Sci & Tech Progress Award. The
project has proposed the key technologies of large-scale cloud-edge collaboration based on cloud native architecture. It has

developed a series of self-controllable techniques for large-scale cloud-edge collaboration as well as a cloud-edge integrated
platform. It has also open-sourced the industry's first

> 3 $ APIIRSSE8 APIfESSes KIS Es
non-intrusive cloud native platform for the edge and cloud. It L2 P e — “" —

has been authorized 20 invention patents, published 32
high-quality papers, and led the formulation of 1 national %*_ff?g?
standard. It has been applied in many important industries such

as energy, finance, the Internet, transportation, and healthcare,
achieving remarkable economic and social benefits, and has
been widely deployed in numerous applications.
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r : 1+ Intelligent Graphics Computing
:
SHSHEMERERE | | SHNBAOUEHE The project, led by Prof. Zhou Kun from CCST, has been supported by the NSFC
- 7 | V| i bl Innovative Research Group Program in 2024. The project focuses on the
e construction, simulation, presentation, and visual analysis of digital models in
the human-physical-cyber (HPC) space. By integrating the geometric and
S — B R ST F SR S ST physical laws established by computer graphics with the statistical patterns
4 P — extracted from big data through deep learning, and by combining machine
_ |» rammassmaw intelligence with human intelligence, the project aims to overcome the
vV ~ limitations of traditional graphics theory in terms of modeling realism,
g’ﬁﬁ’%‘”’“"mﬁ“'—mmﬁﬁ‘ simulation credibility, rendering consistency, and visual analysis intelligence.
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Augmented Reality

The project, led by Prof. Zhang Guofeng from CCST, was supported by
NSFC for Distinguished Young Scholars in 2024. This project further
explores collaborative spatial computing and intelligent virtual-real fusion
on an urban scale. It focuses on key scientific and technical areas such as
the intelligent representation and interactive semantic understanding of
urban-scale virtual-real spaces, and the collaborative creation and fusion
of virtual-real content supported by multiple users and devices. The
project is expected to develop a comprehensive set of theories and
methods for spatial computing and virtual-real content generation and
fusion, based on multi-user, multi-terminal collaboration, and
cloud-edge-device integration. It seeks to overcome bottlenecks in
efficiency, scale, robustness, naturalness, and intelligence, thereby driving
further development in the fields of augmented reality and metaverse.

i!‘ Faculty of Information Technology
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The Methods and Applications of Multiscale Multiphysics High-Performance Computing

This project, led by Researcher Zhan Qiwei from ISEE, was supported by the NSFC for Excellent Young Scholars in 2024.

"""""" '“[ This project aims to conduct high-dimensional uncertainty
s quantification research in electromagnetic and multi-physics coupling
e D effect simulations for large-scale radio-frequency 3D heterogeneous
A e Fortras W, Dpn integration: (1) Develop adaptive computational methods to achieve
i Nt ython high-fidelity simulation of 3D multi-scale and multi-physics coupling
@ !mm A\ — - &% effects; (2) Extract high-throughput regularized parameters for joint
| ECTE- S - inverse design of electromagnetic and multi-physics coupling effects;

|

™ (3) Perform innovative research on high-dimensional uncertainty
0‘ quantification to provide theoretical guidance for improving yield
rates in 3D heterogeneous integrated chips.
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Shape-Changing Interfaces

The project, directed by Researcher Wang Guanyun from CCST, was supported by — | S
NSFC for Excellent Young Scholars in 2024. This project integrates the concept of - e

bionics, taking the self-sensing and self-actuating mechanisms of bionic 37 r T
shape-changing material, as well as the coupling of form and function, as the core i
scientific questions. It aims to construct a universal model for deformation
representation and computation, develop methods for cross-media deformation
design and implementation, and explore scalable functional modules and application
pathways. Through interdisciplinary integration, the project will establish a new
paradigm for tangible interaction interfaces, using the shape-changing interfaces'
"form" asa "mean" to provide innovative solutions for complex scenario needs.

® EFERECEENRNBFUESHEA S
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Direct Writing Technique Of The Ordered Structures Inside Transparent Materials Using
Fs Laser and It's Applications
The project, led by Prof. Qiu Jianrong from COSE, was supported by the NSFC Key Program in 2024. It aims to realize precise
control of three-dimensional micro/nano ordered structures, and will study the spatiotemporal evolution process and physical
mechanisms of the polarization, amplitude and phase modulated ultrafast laser
induced space-selective formation and distribution of functional units as well as
the enhanced performance due to synergetic effects. Effective techniques will be
developed for producing ordered structures based on direct writing and
integration of the single and multi-material functional units, combined with the
use of spatial light modulator and digital mirror devices. The developed
technique will enable the fabrication of high performance devices including new
micro/nano light sources and broadband low loss couplers, and lay a solid
foundation for the advancement of integrated opto-electronics field.
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Cross-Modal Knowledge Fusion Computing Via Collaboration of Large and Small Models

The project, led by Prof. Zhuang Yueting from CCST, was supported by the
NSFC Key Program in 2024. This study proposes foundational theories for
collaborative small-to-large models across modalities, focusing on
complementary fusion at multiple granularities, collaborative evolution,
and organizational coordination. An efficient collaborative small-to-large
model framework is also established, integrating base models, specialized
models, expert knowledge, and knowledge graphs. This facilitates the
construction, fusion, and inference of cross-modal knowledge, enabling
controllable fine-grained generation capabilities in tasks like Artificial
Intelligence for General Cross-modal Comprehension (AIGC). Ultimately, this
approach aims to realize a flexible, efficient, and effective cross-modal
general intelligence system based on collaborative small-to-large models,
with the large-scale model serving as the foundation.
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Research on Key Technologies of Long-Range Ground-Based Inverse Synthetic Aperture Ladar
The project, led by Prof. Wei Kai from COSE, was supported by the NSFC Key Program in 2024. This research will develop
solutions through comprehensive system modeling of the entire long-range ground-based ISAL chain. Key investigations
include: 1) transmission path de-coherence suppression
methods, 2) high-performance balanced photodetection
%J’%_F' ‘ techniques, and 3) model-driven motion compensation and
- imaging algorithms under low signal-to-noise ratio (SNR)
;?Iifmf'{‘ T B » % conditions. The research will focus on three critical scientific

challenges: optical field coherence control, noise-robust
analysis of multi-component non-stationary signals, and

S I i precise system performance evaluation. The outcomes are
¢ ' § expected to advance ground-based ISAL technology from
T EtoEEIEA 4 cu rrept kllometer—sc;ale proof—of—concept dgmonstr.atlo.ns to

practical hundred-kilometer-scale engineering applications.

i!: Faculty of Information Technology.
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Tbps Optical 10 Chip on Silicon for High-Density Optical Interconnect Using Mode Division
Multiplexing

This project, led by Tenured Assoc. Prof. Liu Liu, was supported by the NSFC
Key Program in 2024. It aims to develop optical interface chips based on

mode division multiplexing with interconnection spans from centimeters to

hundreds of meters, as well as key technologies for optical devices and e
interconnection architectures inside these chips, to realize novel inter-chip 1.8 Th/s
interconnection with high bandwidth density, high energy efficiency, and Tiiorn TR
low cost. This project will also propose several innovative solutions to | & . ) OB
related scientific issues, focusing on breakthroughs in the multi-field | % ] -

interaction of heterogeneous structures in optical interface chips and the | ¥ > /ooE

mechanism to improve modulation/detection efficiency, bandwidth, and ‘§§ D m;‘:: SRS,
stability, as well as the mode evolution mechanism and crosstalk control of | ) ﬁgﬁgﬂ%

the optical coupling process between heterogeneous waveguide structures.

) EEBEAIMS TR ERS IRk R
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Multi-Physics Advanced Computing for Ultra-Large-Scale Chiplet Integration

This project, led by Researcher Zhan Qiwei from ISEE, was supported by the NSFC
Key Program in 2024. For ultra-large-scale chiplet integration, the Key objectives
include: 1) Breakthroughs in three theoretical challenges, including dirty
geometry-dynamic mesh-multiple mesh automatic partitioning, nonlinear
multiphysics coupling simulation, and dimensionality reduction of multiphysics
circuit models; 2) Overcoming the bottleneck of parallel computing technology for
integration of 0.1 billion-level meshes, billion-level degrees of freedom
multiphysics, ten-million-level node circuits in ultra-large-scale chiplet integration
multiphysics simulations; 3) Interconnecting and integrating the three core
components of mesh-multiphysics-circuit to form a software for multiphysics EDA,
supporting the effective improvement of the integration performance of chiplets
at larger scales, wider frequency ranges, and higher powers.
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Additive Manufacture of Silica Glass Based on Cooperative Technique of Plane Projection Light

Polymerization and Laser Direct Writing

The project, led by Prof. Qiu Jianrong from COSE, was supported by the National a

Key R&D Program in 2024. It will develop resin based photosensitive composite

materials specifically for quartz additive manufacturing, explore a new method

for laser direct writing/surface projection/holographic multi technology e i

integrated additive manufacturing, develop the first set of integrated crossscale  “*= / ‘

quartz glass additive manufacturing specialized equipment, and address the T
demand for high-performance quartz components in key strategic areas.

'YAG: Ce-PisG(Densified)

Compositessluy  Stereolithography

YAG: Ce power




AnnualReport
2024

P MkEAEKIHRIESEEMS

TG HLAERBE B BB T TTRY %I H SRAE20244F B KB R A TR E 558, W H FEHRANKE G451 5 B0
VA R R SR RAE, PUKEGEWNS B H B THEAER, HREIAEIEAKE A4S & 5565 Rt
¥, EBARRERE. BHRMINY AKRE S A TE U 5 B E RSN T, T BRI REAKO G 157 T as (i 5T nidk
7, MNP E RARFREI KR,
Hybrid Nanostructures for Optical-Field Manipulation and Photonic Devices
The project, led by Prof. Tong Limin from COSE, was supported by the National Key R&D Program in 2024. Based on hybrid

ngnostrugtures, the pr.oject mainl.y . focuses  on .the
3 I high-spatiotemporal-resolution characterization of the confined
optical fields, the interaction between the confined optical field and
free electrons, the fabrication of hybrid nanostructures for ultratight
o EIERED, BEEITHHE ~ optical confinement, the manipulation of ultratightly confined optical
fields, the development and high-density integration of ultra-low
iR B2 A3 R4 . D 5
oksemmpsne  eimemars s e energy consumption and ultrafast response photonic devices. The
[ty 1=1 5% £ 5 .
e ,;*;m i st research results will open up new avenues for nanophotonics and
pleiiLcb Eli-bcd EERS WIAF

devices, and advance the frontier of nanoscience and technology.
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Integrated Endoscopic System for Intraluminal Tumors Based on Multi-Modal Image Regeneration

Technology
This project, led by Prof. Qian Jun from COSE, was supported by the National Key R&D Program in 2024. Adopting a collaborative
model integrating industry, academia, research, medical practice, and regulatory standards through interdisciplinary

convergence, the project proposes a systematic solution featuring unified “mmE |
framework design. It seeks to overcome key technical challenges including T
multi-modal integrated probes, image fusion and regeneration, il i
synchronized multi-modal signal acquisition, and tumor microenvironment — %
detection probes. The research will achieve full-system integration, validate m::ﬁz:

reliability and safety through animal trials. The anticipated outcomes will an=

propel the “generational leap” in China’ s high-end endoscopy -t

development, enhancing early diagnostic capabilities for critical conditions T e g
like intraluminal tumors while improving patient survival outcomes. g ARRRRAR
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Small Animal PET - Fluorescence Cascade Imaging System
The project, led by Prof. Liu Huafeng from COSE, was supported by the 2024 National Major Scientific Research Instrument
APET b Development Program. This project converts Cherenkov photons into
infrared fluorescent photons, starting from new imaging concepts
and design ideas, and simultaneously detects infrared fluorescent
smsme __sammmwss | photons and gamma photons. Based on time coincidence
technology, cascade imaging is achieved, and a PET fluorescence
cascade imaging system suitable for small animals is developed.
Tracer based PET and fluorescence cascade imaging have the
potential to overcome the limitations of a single imaging modality,

achieve complementary and mutually beneficial information, and
contribute to numerous cutting-edge biomedical research.

|

Faculty of Information Technology
Zhejiang University

3. EERFMIL | Recommended Paper

0 Controllable P- and N-Type Behaviours in Emissive Perovskite Semiconductors

{£&: Xiong Wentao, Zhao Baodan, Di Dawei; &
skiE: NATURE %: 633 HB: 8029 TT: 344-350 HiRAtE]: SEP 2024

Controllable doping of semiconductors is at the heart of modern electronics. For
perovskite semiconductors, mechanisms for reliably controlling charge =% = e, s erd
conduction are yet to be discovered. We report p- and n-type behaviours ina ™ #% I .
perovskite semiconductor can be adjusted by a molecular dopant. Controlled i

carrier concentrations, Hall mobilities and Fermi-level movements are achieved. i =0 Sy - patens
This enables record-high brightness (>1.1X10° cd m?) and exceptional efficiency —— |
(28.4%) in perovskite LEDs with a simplified architecture. Peak luinance e m)

9 Two-dimensional Neural Geometry Underpins Hierarchical Organization of Sequence

in Human Working Memory
{£&: Fan Ying, Wang Muzhi, Ding Nai; &
S&iE: NATURE HUMAN BEHAVIOUR %: 9 HA: 2 TR: 360-375 HhRATIE: NOV 2024
A series of EEG/MEG studies demonstrate that working memory is constructive in nature.
Behavioral and neural evidence is provided that a 1-dimensional complex syllable sequence
is automatically reformatted into a 2-dimensional representation in working memory, which
reflects the hierarchical linguistic organization of syllables into words. The discovered neural
representation can predict memory behaviour and is a potential mechanism to overcome the
capacity limit of working memory.

9 Microsaccade-Inspired Event Camera for Robotics

{£&: He Botao, Wang Ze, Gao Fei; &
SEiE: SCIENCE ROBOTICS #5: 9 Hf: 90 HhiRAdi&El: May 2024

Inspired by microsaccades, we designed an eventbased perception system capable of
simultaneously maintaining low reaction time and stable texture. In this design, a
rotating wedge prism was mounted in front of the aperture of an event camera to
redirect light and trigger events. The geometrical optics of the rotating wedge prism
allows for algorithmic compensation of the additional rotational motion, resulting in a
stable texture appearance and high informational output independent of external
motion. The hardware device and software solution are integrated into a system, which
we call artificial microsaccade-enhanced event camera (AMI-EV). Benchmark
comparisons validated the superior data quality of AMI-EV recordings in scenarios

where both standard cameras and event cameras fail to deliver.

@ Durable and Programmable Ultrafast Nanophotonic Matrix of Spectral Pixels

{£&: Guo Tingbiao, Zhang Zhi, He Sailing; &
S&E: NATURE NANOTECHNOLOGY %: 19 HA: 11 IR: 1635-1643 HhRATE: AUG 2024

We introduce a programmable nanophotonic matrix consisting of vanadium
dioxide (VO2) cavities on pixelated microheaters, with pronounced spectral and
color modulation even after a million switching cycles. Precise control over the
thermal dissipation power facilitates an ultrafast modulation rate exceeding 70
kHz. We demonstrated a video-rate nanophotonic color display and
spatiotemporal modulation concept for spectrum detection by electrically
addressing a matrix of 12 X 12 pixels

3
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6 Large Second-Order Susceptibility from a Quantized Indium-Tin-Oxide Monolayer

{£2&: Zhang Yiyun, Chen Hongsheng, Qian Haoliang; &
SEiE: NATURE NANOTECHNOLOGY %: 19 Hi: 4 TR: 463-470 HARAYE: APR 2024

This study reports a breakthrough in enhancing second-order susceptibility (x2) by
engineering an atomically thin (~1.5 nm) ITO film into an air/ITO/Si02 asymmetric quantum
well. Leveraging quantum confinement and interband transition resonance, this structure
achieves an unprecedented x2 value of ~1800 pm V-1—over 20 times higher than traditional
LINbO3 crystals. First-principles calculations and quantum modeling attribute this
enhancement to asymmetric potential energy profiles and strong dipole transitions.

@ On-Chip Optoelectronic Logic Gates Operating in The Telecom Band

{£%&: He Ting, Ma Hui, Lin Hongtao; &

k& NATURE PHOTONICS (Cover Paper) %: 18 Hi: 1 T: 60-67 HARATE: JAN 2024
On-chip optoelectronic logic gates operating at telecom wavelengths are highly desirable for
integration with the growing possibilities offered by silicon-based optoelectronics. we
integrate silicon waveguides with black phosphorus for optoelectronic logic, achieving both
linear (AND/OR/NOT/NAND/NOR) and nonlinear (XOR/XNOR) operations via optical inputs and

electronic readout. This work paves the way for developing novel optoelectronic logic
e - computing circuits.

nature ﬁhotonics

0 Al Co-pilot Bronchoscope Robot

{82 Zhang Jingyu, Liu Lilu, Lu Haojian; &
SEiE: NATURE COMMUNICATIONS %: 15 HA: 1 TR: 241 HhRATE: JAN 2024

We present an Al co-pilot bronchoscope robot that empowers novice doctors to
conduct lung examinations as safely and adeptly as experienced colleagues. The
system features a user-friendly, plug-and-play catheter, devised for robot-assisted
steering, facilitating access to bronchi beyond the fifth generation in average adult
patients. Drawing upon historical bronchoscopic videos and expert imitation, our
Al-human shared control algorithm enables novice doctors to achieve safe steering
in the lung, mitigating misoperations.

@ Ferroelectric Compute-in-Memory Annealer for Combinatorial Optimization Problems

{£2&: Yin Xunzhao, Qian Yu, Shi Zhiguo; &
3EBE: NATURE COMMUNICATIONS (Editor’s Highlight)

%:15 HA: 1 T.: 2419 HhRATE: MAR 2024
We design the first ferroelectric compute-in-memory chip-based framework for COPs,
offering an end-to-end acceleration solution. It includes problem transformation, chip
fabrication, lossless matrix compression, and multi-epoch simulated annealing
algorithm, significantly improving convergence speed, solution quality, and scalability.
This has strategic importance for the semiconductor industry and key areas like
embodied intelligence, logistics, finance, and transportation, while also paving the
way for practical compute-in-memory chip applications.

Faculty of Information Technology
Zhejiang University

@ Wide-Energy Programmable Microwaveplasma-Lonization for High-Coverage
Massspectrometry Analysis

{£2&: Chu Fengjian, Zhao Gaosheng, Wang Xiaozhi; &
SEiE: NATURE COMMUNICATIONS %: 15 I0: 6075 HARATE: JUL 2024

This study reports a breakthrough in enhancing second-order susceptibility (x2) by
engineering an atomically thin (~1.5 nm) ITO film into an air/ITO/SiO2 asymmetric
quantum well. Leveraging quantum confinement and interband transition
resonance, this structure achieves an unprecedented x2 value of ~1800 pm V-1—
over 20 times higher than traditional LINbO3 crystals. First-principles calculations
and quantum modeling attribute this enhancement to asymmetric potential energy
profiles and strong dipole transitions.

@ Interaction Pattern Disentangling for Multi-Agent Reinforcement Learning

¥E&: Liu Shunyu, Song Jie, Song Mingli; &
SEi&: IEEE TRANSACTIONS ON PATTERN ANALYSIS AND MACHINE

INTELLIGENCE #: 46 H#j: 12 Ta: 8157-8172 HhRAT/E: DEC 2024
We introduce a novel interaction pattern disentangling (OPT) method for cooperative
multi-agent reinforcement learning, to disentangle the entity interactions into
interaction prototypes, each of which represents an underlying interaction pattern
within a subgroup of the entities. OPT facilitates filtering the noisy interactions
between irrelevant entities and thus significantly improves generalizability as well as
interpretability of multi-agent cooperation on diverse benchmarks.

@ Architecture-Driven Quantitative Nanoscopy Maps Cytoskeleton Remodeling
YE&: Liu Wenijie, Yao Yushi, Liu Zhiyi; &
SEiE: PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES OF AMERICA

%: 121 HA: 42 T0: e2410688121 HhRATIE: OCT 2024

We proposed an architecture-driven quantitative (ADQ) framework in
spatiotemporal-angular hyperspace, based on a multimodal super-resolution
imaging system, to enable identification of the optimal imaging mode with
well-balanced fidelity and phototoxicity and post-characterization of microtubule
remodeling. The ADQ framework successfully revealed distinct polarization patterns
of microtubule remodeling from two migration modes and exhibited potential in
predicting migration trajectory.

@ An Improved Machine Learning Model for Pure Component Property Estimation

{£&: Cao Xinyu, Gong Ming, Chen Xi; &

SEiE: ENGINEERING %: 39 TR: 61-73 HkRATE: AUG 2024

This study presents a Gaussian Process-based modeling framework tailored to manage
high-dimensional, discrete input spaces inherent in molecular structure representation for
property estimation. Awarping function is employed to map discrete inputs onto a continuous
domain, thereby enhancing the correlation between different molecular compounds.
Moreover, prior selection techniques, including prior elicitation and prior predictive checking,
are integrated to incorporate domain knowledge and refine model robustness. The efficacy of
the proposed framework is assessed using datasets of varying sizes for 20 pure component
properties.
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@ 3D Shape Regression for Real-time Facial Animation

{£&: Cao Chen, Weng Yanlin, Zhou Kun; &
SEiE: ACM TRANSACTIONS ON GRAPHICS ( ACM SIGGRAPH 2024HB1/81#23832 )
%: 32 HE: 4 HARATE: JUL 2013

We present a real-time performance-driven facial animation system based on 3D
shape regression. In this system, the 3D positions of facial landmark points are
inferred by a regressor from 2D video frames of an ordinary web camera. From these
3D points, the pose and expressions of the face are recovered by fitting a
user-specific blendshape model to them. The main technical contribution of this
work is the 3D regression algorithm that learns an accurate, user-specific face
alignment model from an easily acquired set of training data, generated from images
of the user performing a sequence of predefined facial poses and expressions.

Il! CATR: Combinatorial-Dependence Audio-Queried Transformer for Audio-Visual Video
Segmentation

¥E&: Li Kexin, Yang Zongxin, Yang Yi; &
kiE: ACM International Conference on Multimedia ( ACM MM 2024 ) Best Paper Award

To tackle AWS challenges—spatio-temporal audio-video misalignment in
encoding and insufficient object-level audio constraints in decoding—we
propose CATR, an encoding-decoding framework. It features a novel
spatio-temporal fusion block for combinatorial audio-visual dependency
modeling and introduces audio-constrained learnable queries to enhance
object-level decoding. The exceptional performance of CATR enables
applications like AR/VR object highlighting and surveillance object mapping.

@ An Agile Framework for Efficient LLM Accelerator Development and Model Inference

{£&: Chen Lvcheng, Sun Qi, Zhuo Cheng; &
SEi&: IEEE/ACM International Conference on Computer-Aided Design i "
,,,,,,,,,,,,,,,,,,,,, O PyTorch € ONNX

(ICCAD 2024) Best Paper Award
L 2 .

We propose the first agile framework for edge accelerator design tailored to large
language models (LLMs). By integrating optimized binarized accelerators, configurable
RISC-V SoC, and novel fidelity-driven modeling, our method streamlines EDA workflows
and establishes a multi-fidelity accelerator optimization paradigm, improving
development efficiency by over three orders of magnitude. Awarded an ICCAD Best Paper,
this framework significantly advances edge-Al chip research and EDA methodologies.

Design i Deployment & Inference |

@ LMSanitator: Defending Prompt-Tuning Against Task-Agnostic Backdoors

{£&: Wei Chengkun, Meng Wenlong, Chen Wenzhi; &
SEiB&: Network and Distributed System Security (NDSS2024) Distinguished Paper Award

LMSanitator is an efficient approach for detecting and removing task-agnostic backdoors on large language models
(LLMs). It explores the novel methodology of backdoor analysis from LLMs gradient space, which is the first to apply

v fuzzing techniques to LLMs backdoor detection. Exploiting the
prompt-tuning’ s property, LMSanitator performs accurate and
fast output monitoring. It achieves 92.8% accuracy on 960
| real-world models and decreases the attack success rate to less
Bes i than 1% in NLP tasks.

! »y PV Mining ‘ig "V PV Filtering E! @ PV Monitoring
s it Prompt i i

Faculty of Information Technology
Zhejiang University
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@ First Demonstration of 2.5D Out-of-Plane-Based Hybrid Stacked Super-Bionic Compound
Eye CMOS Chip with Broadband (300-1600 nm) and Wide-Angle (170°) Photodetection

{£&: Xie Yunfei, Wang Xiaochen, Xu Yang; &

SEJ&: International Electron Devices Meeting (IEDM 2024 ) ( Highlight by Nature Electronics )

We propose a hybrid stacked CMOS bionic chip. This work enables
wide-angle detection in planar chips, incorporating the features of
traditional curved structures, while extending the detection spectra of
silicon-based chips, suitable for wafer-level production, paving the way
for cutting-edge chip integrating broadband and wide-angle detection .
technology.

@ Multi-View Neural 3D Reconstruction of Micro- and Nanostructures with Atomic Force
Microscopy
{£&: Chen Shuo, Peng Mao, Zhang Guofeng; &
SEiE: COMMUNICATIONS ENGINEERING (Highlight by Nature Reviews Materials)
%:3 XES: 131 HhRETE: SEP 2024
The 3D surface structure of micro-/nanoscale samples is essential
in many scientific fields, with AFM widely used for 3D topography
measurement. However, conventional AFM scanning often fails to
fully capture complex structures and may introduce artifacts due to
< probe-sample interactions. We propose a neural network based
fount multi-view AFM reconstruction method that enables accurate 3D

1.5m 0.66um reconstruction of intricate micro-/nanostructures using only a
2" commercial AFM and a standard probe.
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Education

FAHA NN =PRI LR TR, 120FB %, EP100ARL b AEE R —RAR T
R, ERABEMPIFRAIIS2TN, EENIISERER TR P WS, ARERERET0%, KT
FEEE FEXT 2RISR, A Z R AT RE IR R AT HE TR

There are totally 11 doctorate programs of primary discipline, 12 undergraduate programs, ten of which were selected in the
country’ s construction plan list of first-class undergraduate programs. About 11527 full-time undergraduate and graduate
students are enrolled in the faculty. They have made outstanding achievements in various international and domestic
disciplinary competitions. More than 70% 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.

[ A& EJW UG Program

. R A
HEBEETEER FHifE RS TR
Optical Science and Engineering Optoelectronic Information Science and Engineering
EELE

Information Engineering

FREHETITESK

Information Science and @A%ﬂ%ﬁﬁﬁ

Electronic Engineering Electronic Science and Technology
TR TR
Microelectronic Science and Engineering
At

PR TR b Automation

Control Science and Engineering WS AT (ZEETE )
Ka N

Robot Engineering

HEBRE 1A
Computer Science and Technology
gETR

TR 5 R 22 Software Engineering

Computer Science and Technology e

R fta Information Safety

Software Technology B
Tlki&it

Industrial Design

ANTERE (GREWEH)
Artificial Intelligence

Y R TR SRR -
Biomedical Engineering and @C%E?I& : :
Bt e Biomedical Engineering

Faculty of Information Technology
Zhejiang University

[ 2%l Discipline

JtE T F2 Optical Engineering

St T#2 Optical Engineering

JEBISHER Optical Communication Technique
SEMERRANES Information Sensing and Instruments

T EE,-?*:‘I-?SB'ZK Electronics Science and Technology
YIFRE % Physical Electronics
B T2 5EWARR 72 Microelectronics and Solid State Electronics
BER 5Z % Circuits and Systems
BB SRR Electromagnetic Field and Microwave Technology

{ZB 51 {= T 2 Information and Communication Engineering
BIE5EEES Communication and Information Systems

SS5EE4ME Signal and Information Processing

T IREIRLS 5 T F2 Control Science and Engineering
EHIEISSIEITAZ Control Theory and Control Engineering
SR ARSBEMEEES Detection Technology and Automatic Equipment
RS T2 Systems Engineering
WRBISEREZR ST Pattern Recognition and Intelligent Systems

Sin. #1554 Navigation, Guidance and Control

T 'H'%.*ﬂ,ﬂ-ﬁ'—ﬁﬁix Computer Science and Technology
HEHMMARA Computer Applied Technology
HENRSe45H Computer Systems Organization
BFHEARSIRIT Digital Art and Design

T HRETFR Software Engineering
HENKESIEE Computer Software and Theory

AW E= T 2 Biomedical Engineering
SMPEZTF2 Biomedical Engineering
B SERARNINEE Electronic Information Technologies and Instruments

T %}ﬂz EE,E%?F:‘I—?EI*E Integrated Circuit Science and Engineering
EERANEEFRIZ Integrated Nanoelectronics
ERRERRREIE TAZ Integrated Circuit Manufacturing Engineering
LR EERIR T SIRITERME Integrated Circuit Design and Design Automation

? M & 22 8] &2 E Cyberspace Security

? AT ZBE Artificial Intelligence

? RITF Design
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% B VTR
College RE [
VriEs %iﬂ%l_ #H K Se2e TR ‘gﬁ%?ﬁ%i‘ﬁﬁﬁ@ﬁ&%\ f_ffj‘fiﬁpﬁiﬁﬁ ﬁ%
e ? ong Limin ; - ; ingle-crystal Ice Microfibers: Preparation,
Dot 473 560 512 1239 71 260 152 3267 Xu Peizhen Guo Xin Optical Engineering Characterization and Applications
A
TER Vi 345 561 597 1098 1114 244 279 4238 TR 5 M B {16 A A 4 B Delta-Sigma ADC g
FrTolgnts X 1 B4R Fa R e Es:
: N Electronics Science R .
Liu Yuyan Tan Nick Nianxiong Research on High-Performance and Low-Cost
and Technology 5 :
AR S S e ik / - / s Incremental Delta-Sigma ADC and Its Implementation
Undergraduate
ﬁfﬁﬁ Wl T %ﬂﬁﬁiﬂ i P 28 R S B A 422 X 2% Y
A S BERl Information and FE I E ML
Doctor e . 2 - - - G = Hu Qiyu CaiYunlong Communication End-to-End Model-Driven Deep Neural Network
Engineering for Physical Layer Transceiver Design
FRA %K Wit
F?eshmen Master 122 174 175 372 384 83 111 1421
T [0 [/ DREAR A SRS B 22 2D vk . YA
AR RS BEE ML RS TR 55
A S 80 287 132 296 / 100 / 840 I;en VLian N Zhao Chunhui Control Science Methods, Applications, and Implementation of
. g &l Sun Youxian and Engineering Weakly Supervised Learning on Zero/Few-Shot
Scenarios
A
Doctor 67 80 70 131 1 44 5 398
\ L% s s
el A E e (e o T s, | s rskmtptm s b7
Graduates IZ\i/Iﬁajs:tébEr 99 155 120 294 371 71 81 1191 Wang Jiachen | Wu Yingcai and Technology Intelligent Data Analysis in Table Tennis
AP ‘ N o L
Undergraduate e 210 152 533 / 102 / 1151 S [ HENBSESHA | BESEARHERNZFER T BRI
P/"*‘l—. SRt . Computer Science | Implicit Neural Representations for Dynamic
eng Sida Zhou Xiaowei :
and Technology Human Bodies
Bl A
e oy 265 149 448 / 100 / 1054
% & SR HYES TR BT MXene it 5 1 27 5 R A A2 B SR BT
3 O HE OB) FEx E—iLXin LiuﬁQin i Biomedical Research on MXene-based Flexible and Wearable
AL | Ratio of Further 14.13% | 12.83% | 19.46% | 18.30% / 16.00% ! 16.50% &l Engineering in Situ Gas Sensing Technology
EXISMER | Studies Aboard
Further Study
and
Dematons | ElEmEE e T[] RS 1605 £ 6 4 B AP (Y 9 5 5
Undergraduate| Ratio of Further 67.39% | 56.98% | 59.06% | 4T7.77% / 51.00% / 53.70% = 0 NMES Elect?c;:\ic Research and Implementation of Cross-dimensional
Studies at Home Qin Dian Bo Jiajun < Knowledge Distillation Method for Medical Image
Information :
Analysis
XF AR AR
International 78 174 117 224 / 135 / 728
Exchange TR R R G IRAR TR T R
W 7 LHEE HE TR Research on Extreme Quality Computational
DB AT 4 Except the students belong to Chu Kochen Honors College Chen Shigqi Feng Huajun Optical Engineering ghotogiphy Technology for Non-Ideal Imaging
ystem

A4
%L‘} Faculty of Information Technology

!3' Zhejiang University
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((EF RS 73 il g H
Author Supervisor Title
=B 5aE L i 5 i
. B SRELE | e, BRI BT A
5 1H R Information and G :
§ : : Sl Research on Integrated Communication, Sensing
QiQiao Chen Xiaoming Communication : : :
Engineering and Computing for Edge-intelligent Networksy
AR B g WENBESER | Hmm s E RS 2R ES S BRIk
Zhjn% SHenevs V%Vu Fei Computer Science | Causality-inspired Deep Learning Algorithms for
g 8y and Technology Device-cloud Collaboration %

050 PEE WENAE SRR | W BEAERNRE, RSB S5 rEmik
E—?ﬁjnchen S e Computer Science | Representation, Understanding, and Embodied
g g & | and Technology Learning for Cross-Media Reasoning

MRPAKER B ET SRR TSR
B P MTHESHA | RARAEMII A
7h e sh vi WF' Electronics Science | Research on Modeling and Simulation of Quantum
ANl e ol E and Technology Properties in Novel Nanoscale Semiconductor
Logic Devices and Their Applicationss
(e BYHR £ | EHBEETE T 18] 2B/ REAR S i B AR A1 2 E ke
He ShTJtin Mao Weijie Control Science Object Identification and Segmentation for
g Jiang Wei and Engineering Zero/Few-shot Scenariosk
e e AYESF TR FT R4 O 32 21 B2 S 5F 18] 2 5 S ELATL A 22
R;IHL T Zhgn Shatmin Biomedical The Implementation of Temporal Coding in Motor
g g Engineering Cortex Based on Brain-machine Interface
B PO TE B B N ST 2 M T S5 B
£ GE:5S I K ERBT Ik
Sun Ke Qiu Jianrong Engineering Ultrafast Laser Induced Structure Controllable
Perovskite Nanocrystals in Glassk
o T [ V5 i B R R IR G IR TN IR E ELE R ATk
i g % EAH EE%{”E‘. Research on High-Performance Hybrid Power
ingYong Electronic St .
Yang Xu 3 Management Integrated Circuits for Computing
Qu Wanyuan Information e

*IMTANEELIFAIESEREEZICS  Zhejiang Provincial Excellent Doctoral Dissertation Nomination Dissertation

Faculty of Information Technology

Zhejiang University

2023-20242 WL R
T iR
Chu Kochen Scholarship

ke T JeRRE S TR B

Geng Yuyu Optical Science and Engineering

EFEM FESHEF IR

Wang Jiayi Information Science and Electronic Engineering
B R RS TR

Cai Zetao Control Science and Engineering

R R S TR

Lou Siwei Control Science and Engineering

il NP S BARE R

Pan Changhao Computer Science and Technology

P FHEns IEHB S BoRERE

Yang Yanming Computer Science and Technology

R AR TR S ARl b

Qiu Bowen Biomedical Engineering and Instrument Science

E ZRIFZE Disciplinary Comp

2024 ASCH FiR22E
BRI EH T %

2024 ASC Student
Supercomputer Challenge

Highest LINPACK

4 B4,/ fbt S0
ZJUNlict,
RoboCupHLES Attt 54 i ABY BN E R B oW | & H
RoboCup in Small Size League wEAR RFEE JA
CALEB CHAI YINN LIANG il
ZJUNlict.
RoboCup#. 2§ A it Fbf /NBUZH T 5 = o fe o
o [E] N FFEE First Place in Small %H%;E = ;Egi %1‘%9;[)5 ﬁ'b‘ﬁj?\’
RoboCup China Open Size League ? % %ig %L;g* FHEA B
T
First Place IR
E Frk AN s AT K3 | A= SR
IDC Robocon 2024 Second Place ZRu St
e STE B4
e
| = A= Sk
REVRIER  arme mm wmm w6 K % | g

TR

Second Prize

BRAISR SRR BREE SR ik &
THR B KER RENK e
EZR HEY HRWIE T F
AL AEE M R OR R fAfK I
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[ % $1ZE Disciplinary Compe!

PN B BB/ Tl 15 S50
W Afterlife:
Champion % O O JUFE ORME (FRgEKX)
World Final Escaped:
= =y A KRBT OERZEX)
=4
Seconc Rumner 4 Plenty of Penalty:
25 #%E4m 7 5h (EHXHRIZE)
Cheek Support:
TEFEL Y X 15 7% : .
: . Illusionary Dominance:
International Collegiate N ; G : T
Programming Contest Asia bl BB G (LEEX)
Regional Coptisl Ll B Whispering Snowflakes:
Gold Medal BEE Bl KRR GLHEZEX)
Another Day of Sun;
FRR EVY ®EH (EMKHRE)
Lavender Field.
ERE O AT GLHZEKX)
R urayaha yahaura;
Silver Medal TR fEE £B0H QLHEX)
2024 E s et LR SR FrER BUESCRR I TRAR = ¢
— NLERERIESE Grand Prize AR EEE ZfE £S5
2024 China Collegiate
Computing Contest Artificial | =& M AEVETE— A0l B R LS - -
Intelligence Innovation Contest | Second Prize HeHEE  ZSETEE TR K
KLFHWTRI—Y) (BRIESEH) .
—EX MmKE BZGT RTE ORYHE
First Prize # o EEE EAE DEH
HFER ERBR
b EIRITAA, RASURER GRS )
_EW$$J?—&VT‘%E€% 5 ke N v JHe =)
. . 'T%fﬂ:zm EE:@HTJ‘ {—%H)q{l:l HE]:J:‘J:/‘]
2024 China Collegiate FIE EHE R R T
Computing Contest Group l:[‘ﬂﬂ:;é s 3 B 7l
Programming Ladder L S
Tournament — K :
Second Prize b ik e AR I A R
mple (BRIESS) -
BN HRE B8 wEnl
k&L E OB R & (EEd
% 4%
2024 [ m R i HHLA TR
e = NVIWA it 2 A Ko
Computing Contest Mobile e PReEm SRiest R Fié%
Application Innovation Contest

A4
%h} Faculty of Information Technology

!3' Zhejiang University

[ 2 EE=E Disciplinary Comp

CLTAE

59 Fk PR BAK/ M
2024 EH AT EALRSE . Scifi Look—AB R K]0 BME T A .
—RBEAT H A% First Pri woee =g g N Bt
2024 China Collegiate e PB R ekt o
Computing Contest Human = 3 ‘
-Computer Interaction m e BRI - i B R 5 B 3
Innovation Contest Second Prize EiRjR WMER ZHEM INE=
ChatloT: 5T 2B KA ) 25 18 P[] NN
BREMIIK R4 % %
Z m Rl HIS ERAY
TR [5] T 24 52 P 25 I A DRt PO B3 EL %
D B fe gt B G RIHE TV -
20]%12257@?&;?;“*% B R LR BREst
— Mz /305 — e [l ;
2024China Collegiate ;ei%d Prize E = . i@lﬁf
-Network Technology Challenge SR & BRI 5T ‘
BTl R VR ARFE
=)
WA T [ T 2 T L P R 5 « gl
O OKeE HAE PR e
KRAF HR 0
Sha : - ARILTF
Mz—8E. B K ENN WEE B FA
- eSS
First Prize RSN R B BRE | SR
- . 2R BRRET 7N Wl BT 5 Hil]
%£~Eé§k$$
TS = o A%
The 12th National University WUR205/NBA: 2=IFR THE BRI B Hil&
Student_s’. Opt-Sci-Tech -
cm g WU ERE KR e
— sy =2
Second Prize 3
BRI RIEY SRR R T i
xR
ANBIWURRZEBN . B & Bk 5 EYL5
20244 S [E RAE I LT BT KBS RN R, % =
TEFE L RGO LR 2 = 2 A
2024 National Undergraduate | — %3 e o
Electronic Design Contest Second Prize :
- Analog Electronic System B Boa BRI REIDE SRR : | TR
Design Special Contest wHEE KSR R A k B
[ i et B N 2
FERZEETFE (IFHFF) ; S
o — AR NA& /MR « >
The 17th National College First Prize ST G YL A = i

Student Information Security
Contest (Work Contest)

ERp TR

o [e————

SEREm

:
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International Exchange and Cooperation

gy modl EZE NET BKET FRW
First Prize o s ST B MR SUW, AIELHIEOITAR, LBFF136 \IKESNEE K HEFTEA L
ME T s ‘%n i zZ = ‘z:‘ =] JIL K, 2 Ei J\ o : ZAT=F
——— W, ESERSWINK, FHAEE (R) SEINEL LML, TR &
L fE, - SBART T RS R KT
20244 [E K2R SE A R X ZRER R BT FeW | ’ & :
RoboMaster#)| F S Iifi B8 2 %ot 471 75 First Prize %‘?ﬁg In 2024, about 617 persons visited abroad for academic exchange and cooperation. About 136 world-renowned scholars were
The RoboMaster University Iy R XBS?*; invited to visit FIT. Meanwhile, we successfully hosted about 11 international conferences. The colleges of FIT continue to
Championship (RMUC 2024) sy MG BkE W HRER H strengthen the international exchange and cooperation in order to enhance the level of teaching and scientific research.
First Prize
= AN -
L o | Bbo i Z\‘I’X%ﬁ:
B R umm st R MR i _ Conference
Second Prize B2 SHEE e .
=R ARG LRSI :
fﬂiﬂ;ﬁiﬁ@@ﬂﬁ?ﬂﬂ KRSt 2 FLAR AR R fk . . The 3rd PSE State of the Art Workshop Apr.7-10
AR RS S ARG A T
== 774 /. 2, f
ey 20044 T— R T S THRGFAW b
AR R HTRRSE S I AR e U % R D) The International Conference on Next-Generation Electronics & Photonics
oaFE RHF ETH BERE T = (INGEP 2024) Apr. 11-14
BFE
ARHETIN G PURBAERR I “SEAOREE” REFLR - R PR R Ry 2 P 0 L3 K RS R A e R £ 5410H-12H
JSARBA B 7 R IISMRM Workshop on MRI of the Perinatal Brains May. 10-12
FERIT BT XIET E= M
FEERRFEEYES fAliEF = S
TR e . 4 St = E = P f ak% . 8HTH-9H
he 9th National Biomedical sty - S TR The 13th IEEE/CIC International Conference on Communications (ICCC 2024) Aug. 7-9
: i DRI AnnaWang R
Engineering Innovation Design | First Prize Hb?ﬁ’fﬁ“‘g j‘ii‘?ﬂﬁ v % qEe Ingua%ang -
Competition for College il 2 = b ENEL 22 475 FE AT B S
Student S ey F1UBEEEE RGBSR ARSI
el ST —— s 5 The 11th IEEE International Conference on Cybernetics and Intelligent Systems| 8H8H-11H
A@fﬁﬁ ELH%PMUT% I ) L B2 e 7 - (CIS) & the 11th IEEE International Conference on Robotics, Automation and Aug. 8-11
ﬁﬂ%l;%ji%ﬁ L . ﬁﬁ} Mechatronics (RAM)
R E B R R ZE e
e . 2024 EZOREER AR R IR BT & 8H19H-22H
2 IRLUMP—ftiis 12 BB RSB T4 s 2024 LeviNet Conference on Optical Tweezers in Vacuum Aug. 19-22
HEE EWT  FRE
FET IR S B AL REIS T R S S 20247 REHIIRIN AR GE El f 21X :
& 8% : B : . 10H 17H-19H
GaE 2 O B 2 S - i 7 2024 International Conference on Artificial Intelligence of Things and Systems | 5" 17,19
P " B (AITS2024) :
PN YL G ST WREFS B : S
20244 FEIE S AU R 1R LlaXa: #R5 AfahHE Ly |EEEE PR Al HL Bk 457 R 5 W F 28R 251 10H25H-27H
Gpbe g HE 8 2024 |IEEE International Conference on Integrated Cireuits Technologies and Oct. 25-27
The Competition for LLM and | Champion I 4450 B o P2 Tl S . Applications(ICTA2024) \
Agent Safety 2024 (CLAS2024) WOrld One. BiE ﬁ[‘ == %Eiﬁﬂ
A 9 H22JBACMER A S B LR R e i) 11H4H-8H
N S P & The 22nd ACM Conference on Embedded Networked Sensor Systems Nov. 4-8
The 4th "WangDing Cup” B er up Award | B/ BN, WIEE HIE e
Cybersecurity Competition " 2024 |EEE H R eI T2 117 6H-8H
DataCon2024 k ¥l The International Workshop on Advanced Interconnects (WAI2024) ) Nov. 6-8
B 2% = AT 3RIE
ﬁéﬁ$ﬁ%% — A 5 A\é 2. “ ” “ ” - 2. 3
DataCon2024 Big Data Security ;#%d 3 Byte Force: ®kdp & & fL % ik 1 2024 g 5 @R HET It TEHTS . 12H11H-12H
Analysis Competition CCONCRIlZE 2024 Belt-Road & BRICS Forum for Advanced Photonics Dec. 11-12

!i' Zhejiang University

A
ﬁh} Faculty of Information Technology
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News 2024

NEpgDEa A L . ¥ 41 May2024 R P .

3A1H, ¥ENRAMR. BIFEK, PEIRERR
TEHRARIIKRZE R, HSMTEHZEREIERE
T R3EED.

On Mar. 1%, Prof. Chen Jie, Academician of the
CAE, visited ZJU to conduct research as member
of the Party Leadership Group and Vice Minister
of the MOE. Conveniently, he participated in the
activities of the Faculty Party Branch at Institute
of Industrial Process Control of CSE.

5A1TRLEF, LBREBRFBEZR—1TX
SEFEBHM.

On May 11*, a delegation from the School
of Electronic Information and Electrical
Engineering at Shanghai Jiao Tong
University visited FIT.

3H28H, EERFWENFITICIZE 218 -TRiL4l=
FREK "K' XRs, FHEARRSEEERR

SEIFESZERE LR,
0 Skt S 12 O A o 7
On Mar. 28", FIT hosted the 21th FIT Forum on 6R22H, Ejﬁ%ﬁ{t%ﬁﬁé & U'LEEEM':';:B
Career Development Strategies for tenure-track On Jun. 22, the first IC Intelligent
Young Scholars, which was chaired by Prof. Gao Manufacturing Summit was held in Hangzhou.

Yunjun, Vice-Dean of the Academic Exchange
and Cooperation Committee of FIT.

7RASETH, BERFWMFRITICIZE23H (I KE
"BIL-EE" SiRxEE34H)  IWIAZEERE
BENRRRBUNESBLE MR R EME M
AL TS AREEHR R IR ERF LB IRF E 7
SERL .
On Jul. 5, the 23th FIT Forum, also named the
34th session of ZJU "Zhi HuieZi Jin" High-end
Dialogue Series, on the theme of Sci & Tech
Achievement Transformation and the Optical
Valley Achievement Transformation Award
Ceremony, was successfully co-organized by
Institute of Industrial Technology Transfer and FIT.

Maiiﬁ%‘@iﬂm@ﬁimzﬁmﬁm‘
S equations for 3 mechano-driven e
that move with acceleration o

4128 T, EEEMENFITICIRZE 228, #iF
FhMRELMEARARE .

On Apr. 12, Prof. Wang Zhonglin, Foreign
Academician, was invited to deliver an academic
lecture on the 22th FIT Forum.

Edu
PENSIR, IR SR,
RS &

Georgia Institute of Technolagy

A4
%h} Faculty of Information Technology

!3' Zhejiang University
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7R148, EHIZFREPIRAERENRFIK2024FE
REMAFASIERIER,

On Jul. 14, the achievements in aerial robot cluster
by CSE were awarded the 2024 Frontier Science
Award at the International Congress of Basic
Science.

Sep.2024- = . & « ' . & 5

9B24H L4, EREMALRT "XTHLREIER
REZRBERRINENEN BAFRELER.
On Sep. 24" FIT organized a Faculty Congress
Proposal Meeting on establishing an
interdisciplinary integration and exchange
mechanism at Yuquan Campus.

10A9B LF, ERENFITICIZFE 24 EEH
ERHXETAEZFRRINARRRATEETEER

BRI

On Oct. 9%, the 24th FIT Forum & the first
“Information + X” Doctoral

Interdisciplinary Achievement Exchange and

Review Session was held at Yuquan Campus.

108148 DF, WIAZFERBRERZIRENE L

REIEESE "MK BHF.

On Oct. 14, the opening ceremony of the
Yuquan Forum, an interdisciplinary exchange
initiative at Yuquan Campus of ZJU, was held
with elegance.

A
%iﬁ} Faculty of Information Technology

!i' Zhejiang University

....................................... ) IR
ing out of
10H280, EE¥MEIFES/RELEEDHT  REUIULE
EREHHISMERRES. (limit)
On Oct. 28™, Prof. Li Erping, Vice-Dean of FIT, 31, B
delivered a keynote report at the first seminar Bl )
of Academy of Engineering between China ™

and Singapore. istor

Nov2024 <« N

MB4ETHF, "BEE+X" X Gu202341E
TEEIRNERRESE2024FEFHZE
HEERIRFZTR,

On Nov. 4t the “Information + X”
Interdisciplinary Center successfully
hosted the Grade 2023 Doctoral Student
Academic Progress Report and 2024
Mid-term Evaluation Review Session.

1185H, WU "“HE-mEA-KE" AEZEM
AXZERBIZE—HHRLETERUEG
FRRED,

On Nov. 5™, the first Yuquan Forum of ZJU,
themed "Elegance, Quality, Development,"
was organized by CSE , which is the
rotating chair unit.
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MR, FEREFMHESTNRARFRIMNIAFE2023FE

TRERHE (=) : ENFERKE. 2HZ kM
ENRTAREAHRRE, EHZHRERFRTAF

ANHREEME, HENZEREER. FHBEFRKK

DREFFETAFAHRRERE.
In November, five projects in FIT were selected

as the 2023 top Ten Academic Progress of

ZJU(list of three categories), including ten
Academic Progress Projects separately led by
Prof. Zhang Hong from BME and Prof. Yang

Chunjie from CSE, ten Academic Progress
Nomination Project led by Cai Shengze from
CSE. Young Scholars’ Ten Academic Progress

Projects separately led by Wang Guanyun from
CCST and Di Dawei from COSE.

.
" i i
V AmEE@
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11A18H-19H, ERFHEIETESRIFLEEH
HRINERIFERR (BARKAE. EBFRXK
Z ™D CORIKE)

On Nov. 18-19, Prof. Li Erping, Vice-Dean of FIT,
led a delegation to visit universities in Shenzhen,
including the SUSTech, CUHK-Shenzhen, and
Shenzhen University, for academic exchanges.

1MB20B T4, EREHBEAZNEREMRLEL
BeREARASHITR, RTERNLCEMELRRE
Bk

On Nov. 20™, FIT held a symposium on Discipline
Development and High-Quality Graduate
Education, focusing on interdisciplinary
integration and collaborative development.

Faculty of Information Technology
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1MAQTH LS, EREFHNART KELRBIFL
BRRs, WHEFZERRE.

On Nov. 21, FIT organized an
experience-sharing session on tenured faculty
position applications to support the
development of young scholars.

1MB27H T, EEFEFITICIEE25AI
for XIS EINIAZ ERRXEBRME
217, RidEHTAModel5IMERELRE,
On Nov. 27t the 25th FIT Forum, themed
"Al for X", was held to explore the
establishment of the ZJU Model for
leading the development of disciplines.

12A268 T4, HNIXRFEERICIZE_HAI for
EngineeringfE ER A LEEECIFTA HEERF P
REIRF 27,

On Dec. 26™, the 2nd Yuquan Forum of ZJU
on Al for Engineering were successfully held
by the College of Energy Engineering (the
rotating chair unit) along with collaborators
at the Yuquan Al Innovation Valley.
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HEVZRE RBEIEIRACM SIGGRAPH 202488
WIS, BEHZRREEEERRETNETEFTFLRZRENPAL
Brof. Zhouwkun froft CESTRas PEforead ik Prof. Zhao Chunhui from CSE was awarded the 19th China >
the ACM:SIGGRAPH 2004 Test of Tihie vl Young Female Scientist Award (Individual Category).
HENZREXEHRZIK2024KE R
BER, RHZRKEBEXES K
20245B R "REBNEK"
Researcher Wang Wenguan from CCST
won the 2024 Damo Academy Young
Fellow Award. Tenured Associate Prof.
Gao Fei from CSE received Damo
<« Academy Young Fellow Award for Most
>» Potential Award.
HENZREERRIEEERNZRERS
S F PR SEEEHEHEIEEE Fellow :
Prof.Ren Kui from CCST was elected as an
Prof. Shi Zhiguo from ISEE was elected as an IEEE Fellow. ( AAAE Bl
‘ £ .
b 2
®IEEE
o - -
s presented to
3 , = g A g e 25 g g = R da . 2 S
e e - B RS RINERRERIAS K TRERRL
= AF =6 o

Prof. Sun Lingyun from CCST was awarded the ZJU

The research group led by researcher Huang Yongping Teaching Excellence Award.

Chongwen from ISEE along with collaborators were
awarded the 2024 IEEE Communications Society
Leonard G. Abraham Prize.
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FRZERFEAMRANEZHZRERREHFR
RIR2024FEMIKRE "INKBEFE"
Researcher Li Da from ISEE and Lu
Haojian from CSE, were awarded the 2024
ZJU "Xiaomi Young Scholar" Award.

EBRZRKISH R RIRAE NEEE Herbert Mertel
Young Professional Award,

Researcher Zhang Ling from ISEE received the
IEEE Herbert Mertel Young Professional Award.

Faculty of Information Technology
Zhejiang University




	01封面
	A-01
	A-02
	A-03
	A-04
	B-01
	B-02
	B-03
	B-04
	B-05
	B-06
	B-07
	C-01
	C-02
	C-03
	C-04
	C-05
	C-06
	C-07
	C-08
	C-09
	C-10

