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Dr. SHI Ye published a paper in Science:
a new hreakthrough of artificial muscle

Date: 16/07/2022
Article/ Photo: Research team of Dr. SHI Ye

On 7th July 2022, the world-renowned journal Science
published an online research paper titled “A processable,
high-performance dielectric elastomer (PHDE) and
multilayering process.” The first author of the paper, Dr. SHI
Ye is currently a researcher and Assistant Professor of ZJUI.
The corresponding author is Professor PEI Qibing, from the
University of California, Los Angeles. The paper reported
the synthesis of new high-performance dielectric elastomer
materials and a new process for producing multilayering
devices (Figure 1).

Dielectric elastomers (DEs) have the advantages of large
deformation, high energy density, and fast response speed.
Therefore, they are widely used as artificial muscle materials
in both academic research and practical applications.
Dielectric elastomer actuator (DEA) is made by a DE fim
sandwiched between two compliant electrodes. Under
a voltage, the electric field generates Maxwell stress, and
compresses the film in the thickness direction and expands
it in area. Currently commercially available, 3M very high
bond (VHB) acrylate tapes and silicone elastomer resins
are the most widely used DE materials. However, they both
have their drawbacks. VHBs suffer from high viscoelastic
losses, and silicones tend to exhibit low maximum strains
and dielectric strength. Additionally, many conventional soft
elastomers often have electromechanical instability (EMI).
Under constant voltage, the electric field increases as the DE
film thickness decreases, resulting in progressively greater
strain that proceeds until failure. One of the approaches to
solve the problem is pre-stretching. However, this approach
requires a rigid frame to maintain the applied strain, which
decreases the processability greatly.

A Figure 2

To solve the problems above, Dr. SHI Ye et al. designed
a new type of processable, high-performance dielectric
elastomer (PHDE), which can be compressed and stretched
flexibly under electric stimuli. They built a bimodal-networked
elastomer using two cross-linkers with different chain lengths
(Figure 2). This material is soft initially and can be easily
compressed to reach high actuation performance. After
reaching a critical actuation strain, PHDE stiffens due to the
stress on short chains in the network, thus being able to
resist Maxwell stress, suppress EMI, and increase stability.
Additionally, Dr. SHI Ye et al. introduced a small amount of
additional hydrogen bonds into the network, which reduces
the viscoelastic loss and increases its response speed. PHDE
exhibits a maximum areal strain of 190% and maintains
strains higher than 110% without pre-stretching at 2 Hz.
Correspondingly, the measured PHED energy density is 88J/
kg and the power density is over 600W/kg. As comparison,
natural muscles show energy density ranging from 0.4J/kg to
40J/kg, and their power density is often lower than 100W/kg.

A Figure 3 A Figure 4

Inordertoincrease the overall energy and power outputof DEA,
Dr. SHI Ye et al. developed a dry stacking method to produce
multilayered DEAs (Figure 3). Compared with traditional wet
stacking methods, this method has the advantages of high
efficiency, compatibility with large scale production, high yield,
and low loss of performance. The multilayered actuators
maintained high response speed and reached strains of 110%
at 2 Hz and 60% at 20Hz. Based on multilayered DEAs, Dr.
SHI Ye et al. successfully fabricated spider actuators and
multifunctional roll actuators (Figure 4), which demonstrated
the promise of PHDE in various applications such as soft
robotics, biomedical devices and wearable devices.

The first affiliation of the paper is UCLA, the second is ZJUI,
and the third is SRI International from California.

Paper Link:
https:/iwww.science.org/doi/10.1126/science.abn0099

Figure 1

The unity of knowledge and
action: 5 student practice
bhases were established!

Date:14/06/2022 Article: LI Haoyu, Stephanie Zhang
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On June 10, Zhejiang University-University of lllinois at
Urbana-Champaign Institute (ZJUI) and Wuzhen Lab
(Tongxiang Innovation Center of Yangtze Delta Region
Institute of Tsinghua University, Zhejiang), Hangzhou Pangu
Automation Systems Co., Ltd., Zhejiang Global Machinery
Technology Co., Ltd.,, Hahn Schickard China/Hahn-
Schickard Research Institute for Applied Microsystems and
ZINSIGHT Technology (Shanghai) Co., Ltd. held a signing
ceremony in Faculty Club of International Campus, Zhejiang
University. In the future, ZJUI will build student learning and
practice bases together with five contracted enterprises to
provide students with more internship opportunities so that
they can explore the unity of knowledge to practice and
improve their innovative and practical abilities. Prof. CAl
Quan, Executive Vice Secretary of the Party Committee and
Vice Dean of International Campus, Prof. Der-Horng Lee,
Dean of ZJUI, and Prof. WANG Hongwei, Vice Dean of ZJUI
attended the ceremony. The signing ceremony was hosted
by Prof. MA Hao, Vice Dean of ZJUI.
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Zhejiang University 2022
SDG Global Summer School
“Smart City” Concluded
Successfully

Date: 17/08/2022 Atrticle: Stephanie

On August 15th, Zhejiang University 2022 SDG Global
Summer School successfully concluded. “Smart City,” one of
the key courses in the summer school, focused on two frontier
integrated sessions, “Intelligent Transportation & Smart Mobility”
and “Intelligent Internet of Things & Intelligent Service Robots.”
During these 15 days, 15 prestigious experts, 48 project groups,
and more than 300 students from home and abroad gathered
online. Aimed at building a greener and more intelligent future,
participants exchanged their knowledge of a smart city, and
immersed themselves in cross-cultural communication.

As the product of urbanization and informatization, a smart
city is one of the most crucial strategies to achieve sustainable
development. By applying a new generation of information
technology to various industries in a city, smart city, with the
focus on smart transportation, smart internet of things, smart
service robotics, and smart energy, responds to different
needs intelligently. The smart city will connect and integrate a
wide range of systems and services in the interests of better
performance, improve the efficiency of resource utilization,
optimize urban management and services. It has the capability
of improving the quality of life, and creating a more sustainable
life for human beings. ZJUI hosted this “Smart City Course,”
and collaborated with Cambridge University, Imperial
London College, University of Washington, University of
llinois at Urbana-Champaign, Singapore University of
Technology and Design. The course provides students with
a broad perspective and a solid foundation to understand the
concept of a smart city, master relevant basic knowledge,
and explore its development.

Apart from the intriguing professional courses from our
instructors, the course also set up a team project. Students
formed teams freely and chose one of three topics to complete.
In the final presentation, 48 groups impressed all the faculty
members and students with their unique insights and wonderful
ideas concerning smart cities.

ZJUI Focuses on sustainable development and promoting
technology innovation.. Although Zhejiang University 2022
SDG Global Summer School “Smart City” has come to an
end, it represents a new starting point where ZJUlers, together
with global faculty members and students, devote ourselves to
sustainable development by building a smart city. In the future,
join us in building a greener and more intelligent future!

The learning exchange
meeting of President
Coching Chu’s spirit was
successfully held

I
Date: 14/06/2022 Article/Photo: ZHANG Yi

On June 9, 2022, the learning exchange meeting of President
Coching Chu’s spirit, “Carrying on the virtues of Coching Chu,
cultivating outstanding students”, jointly organized by ZJUI
CPC Branch, ZJUI students CPC Branches, was held at the
International Campus, Zhejiang University. Ms. LI Hangchun,
the academic editor of the Zhejiang University Institute for
Advanced Study in Humanities and Social Sciences, made
a special report. Prof. WANG Yufen, Deputy Secretary of the
Party Committee and Secretary of Committee for Discipline
Inspection of the International Campus, and Prof. Der-Horng
Lee, Dean of ZJUI, attended the event and delivered speeches.
The event was presided over by Prof. MA Hao, Secretary of the
ZJUI CPC Branch and Vice Dean of ZJUL.

Prof. WANG Yufen pointed out that this year is the 125th
anniversary of Zhejiang University and the university’s cultural
construction year. On the occasion of the 20th anniversary of
the official partnership between Zhejiang University and UIUC,
the holding of this event fits the requirements of the university’s
cultural construction. Hopefully this will deepen faculty and
students’ understanding about Coching Chu’s spirit. He taught
students and faculty to learn, think , practice, study deeply, work
perseveringly, strive for first place, and to contribute wisdom to
the effort of creating an “International Collaborative Education
Model”.

Prof. Der-Horng Lee gave a keynote speech at the meeting. He
said that as an institute jointly run by ZJU and UIUC, ZJUI should
carry on the spirit of President Coching Chu, which is the cultural
intersection of the two universities, inherit the spirit of President
Chu, and internalize it in heart, externalize it in action. This is the
sacred responsibility bestowed upon ZJUI by history, and also a
solemn commitment to the future. He said that ZJUI will further
deepen the spirit of President Coching Chu as the spiritual and
cultural connotation of the institute, promote the inheritance and
development of the spirit of President Coching Chu, and make it
a powerful spiritual force leading ZJUI forward.

Ms. LI Hangchun presented a lively special report on President
Coching Chu to the participated faculty members and students.
She talked about the experiences of President Coching Chu, and
his persistence in writing a 10 million-word diary. She spoke of
his firmness in “democratic governance” when he was in charge
of the university, and his arduous struggle during the westward
migration. She vividly depicted President Coching Chu as a man
with a truth-seeking and pragmatic educational sentiment. He
was a man with democratic and scientific educational ambition,
a role model of educational masters who put the educational
practice of respecting teachers and loving students into modern
university education. By discussing his spirit, she called on
faculty members and students to stick to the tenet of “seeking
truth” and to keep forging ahead.

The event also invited four sharers from ZJUI to explain their
understanding and practice of President Coching Chu’s spirit
based on their personal and learning experience. They are,
CHEN Wenchao, Assistant Professor; TANG Zhizhan, a 2021
graduate of ZJUI and a member of the Postgraduate Voluntary
Teaching Group of the Chinese Young Volunteers Western
Poverty Alleviation Relay Program; CHEN Haonan, a 2021
graduate student of electronic information; JIN Yiquan, a 2020
undergraduate student of mechanical engineering.

The event has received the guidance and strong support of
the CPC of International Campus. Prof. WANG Hongwei and
Prof. CHEN Xiqun, Vice Deans of ZJUI, all ZJUI faculty and
staff, student representatives, and faculty members of the
international campus attended the event.

Date:07/06/2022 Atrticle: Research Group of CHEN Wenchao

WANG Yimin,
a graduate student of

ZJUl, published a paper
in the authoritative

journal IEEE T-MTT:

Research on hot carrier
reliability of FinFET based on
artificial intelligence approach

Recently, |IEEE Transactions on Microwave Theory
and Techniques (IEEE T-MTT), the flagship journal of
the IEEE Microwave Theory and Techniques Society
(MTT-S), accepted one of our latest research results,
with graduate student WANG Yimin as the first author of
the paper. IEEE T-MTT is recognized as the first journal
in the international microwave/millimeter-wave field and
is the most authoritative and influential international
journal in the field of RF and microwave/millimeter wave
technology, focusing on theoretical and experimental
research in the field of microwave/milimeter wave
devices, components, circuits, and systems.

The authors use artificial intelligence methods to study
the hot carrierinjection (HCI) reliability problem of FinFET,
which is of wide interest in academia and industry. In the
paper, an artificial neural network (ANN) model for HCI
prediction is proposed for FinFET with consideration of
self-heating effect under various voltage stresses and
environment temperature. The developed model is
accurate as demonstrated in experimental results. The
model can significantly reduce the simulation cost once
the ANN model is built for the HCI prediction of FinFETs,
which has great potential for reliability design in circuits
and systems.

WANG Yimin is a graduate student of ZJUI majoring in
Electronic Information in the class of 2020. Talking about
the milestones achieved, he said, “Since my enrollment,
| have been deeply influenced by the interdisciplinary
cultivation of the institute, and my achievements
cannot be separated from the inculcation and support
of the institute’s cross-engineering scientific research
environment.” U
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The first International Student
Forum on Engineered Bamhoo
Structures (IS-FEBS) was held

successfully

How to improve the stiffness and bearing capacity of the
connection points if the bamboo structure building is to
become a “high-rise building”? How can the bamboo
forest with large volume and wide area be transformed
into a beautiful and prosperous village in a simple way?
What is the potential application of bamboo architecture
in reaching the goal of carbon neutrality?

The first International Student Forum on Engineered
Bamboo Structures (IS-FEBS) held successfully in
Ninghai, Zhejiang Province from July 27-28, 2022.
The forum was co-hosted by the Zhejiang University-
University of lllinois at Urbana-Champaign Institute
(ZJUI) and Zhejiang University (Ninghai) Joint Research
Center for Bio-Based Materials and Carbon Neutral
Development. More than one hundred experts(] and
diverse graduate students from Zhejiang University,
Tongji University, Tianjin University, Harbin Industrial
University, Hainan University, Nanjing Tech University,
Universidad de los Andes, Colombia and other
universities at home and abroad participated in the
event. A combination of online and onsite discussion
ensued concerning power “carbon neutral” goal,
accelerating the construction of ecological civilization
and rural revitalization. @
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Prof. XU Chao presented aSeminar
on Intelligent Flight: Evolution

from Individual to Swarm

On May 21th, Prof. XU Chao, current Associate Dean of
the College of Control Science & Engineering, Zhejiang
University as well as the inaugural Dean of ZJU Huzhou
Institute visited ZJUI and presented a wonderful talk
themed as “Intelligent Flight: Evolution from Individual to
Swarm.” Focusing on the latest research progress of his
research team, Prof. XU had an in-depth exchange with
the students and faculty members in attendance. The
seminar was hosted by Prof. Lee Der-Horng, Dean of
the ZJUI.

Prof. XU began his prologue with this statement:“Aerial
Robot (especially multi-rotor copters) is an ideal
research platform for autonomous guidance, navigation,
control(GNC) studies.” He then introduced several latest
technologies of the Field Autonomous System and
Computing (FAST) Laboratory in Zhejiang University
including autonomous navigation, micro-drone design
and control, real-time planning foraggressive locomotion,
and fully autonomous swarming flight. Additionally,
combined with several practical applications, Prof.
XU had a lively discussion with students and faculty
members on the practical application and great value of
Unmanned Aerial Systems. [0

Interdisciplinary Innovation Fuels ZJUI students to Shine at the 8th
Zhejiang International College Students’ “Internet+” Innovation and

Entrepreneurship Competition

In the afternoon of July 30, 2022, the closing and award
ceremony of the 8th Zhejiang International College Students’
“Internet+” Innovation and Entrepreneurship Competition was
held at the Zhejiang Sci-Tech University, putting a period to
the five-month long competition. Zhejiang University was
designated “Excellent Organization Award” and won 16
Gold Awards. ZJUI student LIU Qiangi from Mechanical
Engineering, Class of 2024, along with his teammates HU
Jiajun, LI Zhanpeng, WU Feiyang, and ZHANG Zhibo won a Gold
Award with their “Biothinker Sample Preparation Workstations.”
SU Chang, LIN Ziyi, GUO Shuhan, ZHOU Jincheng and RUAN
Yucheng won a Bronze Award with the “YunLianZhiFang-A
Blockchain Education Integrated Service Platform” established
by students from College of Computer Science and Technology.

LIU Qianqi, leader of the awarded team, said, “The biggest
challenge was our busy schedule at the early stage of our
project. The material submission deadline was unfortunately
during our final examination period. However, all our team
members sacrificed their free time, even working overnight
to test models and collect materials.” The teammates have
never worked as a team in such a multi-disciplinary and effort-
demanding project. However, with their winning mentality
and teamwork spirit, they managed to blaze through their
challenges. “It was very difficult to coordinate our work since
we have so many people on the team. Luckily, we have

encountered similar circumstances that required teamwork,
project-management and time-management skills during our
previous ZJUI courses,” said LIU Qiangi.

When asked if ZJUI courses had been of any help, Liuanswered
“Nearly all the important innovations and breakthroughs in
our project are inspired by ZJUI courses. What we learned
from Computer-aided Design courses made our models
theoretically possible. What we learned from our Design for
Manufacturability courses helped us understand the process
of designing a product, including understanding the market,
background research, drafting of our design, computer-aided
design and building models. They also cultivated our ability in
analyzing the cost, competitive products, patent, and in building
models, which were all crucial checkpoints for grading in the
competition. Meanwhile, the English teaching environment at
the International Campus made it possible for us to smoothly
read the English patents, technical documents, and papers
of foreign competing products, and quickly understand the
cutting-edge technology of the industry.

As Assist. Prof. HU Huan said, the full support of the entire
campus, and the perseverance to overcome difficulties have
cultivated excellent projects with cross-disciplinary innovation
demonstrating the combination of production, education, and
research.
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Recently, Assistant Professor QIAN Chao of ZJUI, together with
domestic and international researchers, proposed deep learning
enabled homeostatic neuro-metasurfaces to achieve real-
timewireless channel management in dynamic environments. The
results were published in Science Advances entitled “Homeostatic
neuro-metasurfaces for dynamic wireless channel management”,
with an impact factor of 14.957.

Smart city is a generic term used to describe an urban area that
leverages information and communication technologies (ICTs) to
optimize transportation systems, social sustainability, resource
allocation and other community services. In particular, recent
decades have witnessed an unprecedented promotion due to the
big advances in the Internet of Things (IoT) and artificial intelligence.
Much effort has been initiated to pursue intellectualization at the data
link level and network level. However, the physical level—wireless
channel, an electromagnetic (EM) link between the transmitter
and the receiver with complex propagations inside—also plays an
important role. If we can manage the wireless channel as desired, a
radically new EM smart city/infrastructure could be created.

A fundamental backbone to create the aforementioned vision
is to physically manage the wireless channel and modify the EM
environment even in disordered surroundings. Conventionally,
the engineering of wireless channel typically necessitates high-
complexity and energy-consuming hardware at base stations, and
it is limited by lengthy and iterative optimization strategies. In the
past years, metasurfaces—an artificial wave-functional interface
composed of arrays of subwavelength resonators—have attracted
extensive attention for manipulating a wireless channel in a green
and cost-effective manner. However, the related metasurfaces
based works share a common limitation: either they are static in
nature (set in stone after fabrication) or work in a trial-and-error
mode to satisfy user demands (dependent and iterative).

The group proposes the concept of homeostatic neuro-
metasurfaces that manage the wireless channel globally and

monolithically during the propagation process to automatically meet
users’ requirements. The neuro-metasurfaces are composed of a
large number of active metasurfaces units, where each active element
modulates the amplitude, phase, and polarization of the incident wave
independently. A miniature stepper motor applies mechanical drive to
each neuro-metasurfaces unit. This mechanical modulation does not
require a continuous energy supply and has the advantages of non-
volatility and low energy consumption, which improves the resistance
of the metasurfaces to interference in an unstable environment. Based
on the appropriate amount of training data and data augmentation
techniques, a global inverse design model based on deep learning
is established to build an “expressway” between the wireless channel
and the arrangement of the neuro-metasurfaces.

The research team experimentally built a perception (EM detector)
- decision (global inverse design) - execution (neuro-metasurfaces)
system. The generality of global inverse design and the robustness
of the neuro-metasurfaces were verified by first randomly selecting
a test set and then extending the experimental environment to real
scenarios to dynamically manage the wireless channels without
human intervention.

This work combines metasurfaces with deep learning to empower
neuro-metasurfaces the ability to independently analyze and solve
problems, providing new ideas for EM smart city infrastructure
construction. This on-site problem-solving capability is expected to be
extended to areas with high real-time requirements, such as dynamic
EM stealth and imaging in random media.

Dr. FAN Zhixiang is the first author of the paper, and Assistant
Professor QIAN Chao is the corresponding author. The research was
done in collaboration with Prof. CHEN Hongsheng, Prof. LI Erping,
and Associate Prof. ZHENG Bin. The work was supported by the
National Natural Science Foundation of China and other projects.

Avrticle link: https://doi.org/10.1126/sciadv.abn7905

Dr. QIAN Chao published a paper
in Nature Communications: Breaking the fundamental
scattering limit with gain metasurfaces

Date: 05/08/2022 Atrticle: Research Group of Dr. QIAN Chao Photo: Research Group of Dr. QIAN Chao

Recently, Dr. QIAN Chao, researcher of ZJUI, together
with domestic and foreign researchers, has used gain
metasurfaces to break the fundamental scattering limit and
reveal the transient response of scattering enhancement.
The results were published in Nature Communications
under the title of “Breaking the fundamental scattering limit
with gain metasurfaces”.

Free manipulation of electromagnetic scattering is a
challenging research topic. As early as 1871, light scattering
phenomena have been studied by scientists such as
Rayleigh, Raman, and Mie. Among them, enhancing the
scattering of particles has important application prospects
in fields such as photovoltaic power generation and
biosensing imaging due to its ability to improve the optical
resolution and sensitivity of the surrounding medium.
In electromagnetic stealth, we can envision small UAVs
disguised as mega UAVs to deceive enemy detection
systems. However, most of the traditional methods of
enhancing scattering such as transformation optics and
surface plasmon resonance work in the lossy regime,
where the fundamental scattering limit of the object still
exists and cannot enhance scattering at will.

To address this challenge, we show how to break this “cage”
by exploiting gain media (Figure 1). According to the temporal
coupled mode theory, the scattering limit will fail in the gain
regime, so the scattering cross-section can be increased
infinitely. On the aspect of visual effect, it is expected to build
an “image” much larger than the size of the object itself. We
analyze the transient response of scattering by illuminating
the scatterer with a window function and reveal the whole
process of energy accumulation-equilibrium-release in
the time domain (Figure 2) and find that the homeostasis
set up time is different for objects with different scattering

strengths. For example, the gain scatterer in Figure 2 has
a homeostasis set up time of 28.5 nanoseconds, while the
lossy scatterer in Figure 2b has a homeostasis set up time
of 4.1 nanoseconds.

How to experimentally realize gain materials is the
key to breaking the scattering limit, and it is also a very
challenging research topic at present. In this regard, we
propose a method of constructing gain metasurfaces using
tunneling diodes, which have the property of negative
resistance and can amplify electromagnetic waves. Taking
the subwavelength cylinder as the basic model, using the
Mie scattering theory and the inverse design optimization
algorithm, the total scattering cross section is more than 40
times the fundamental scattering limit. In the experiment,
we place the gain scatterer in the waveguide to verify the
phenomenon from both near and far field perspectives.

The results generalize the prevailing paradigms for
scattering systems and provide a new idea for freely
manipulating electromagnetic scattering. The proposed
gain metasurfaces provide a versatile physical platform
for verifying other exotic scattering phenomena and has
promising applications in tunable metamaterials, nanolaser,
and non-Hermitian invisibility.

Researcher QIAN Chao is the first author and the
corresponding author of the paper. The research was done
in collaboration with domestic and foreign experts including
researcher LIN Xiao, Professor LI Erping and Professor
CHEN Hongsheng. The work was supported by the National
Natural Science Foundation of China and other projects.

Article link: https://www.nature.com/articles/s41467-022-
32067-9
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A Figure 3: experimental observation of gain scattering

A special session on Adaptive and Resilient Cyber-Physical
Manufacturing Networks was successfully organized

Date: 01/09/2022 Article: Group of Prof. Liangjing Yang Photo: Group of Prof. Liangjing Yang

On Aug 23, 2022, the Center for Adaptive,
Resilient Cyber-Physical Manufacturing Networks
(AR-CyMaN) successfully organized a special
session on Adaptive and Resilient Cyber-Physical
Manufacturing Networks in the 18th IEEE
International Conference on Automation Science
and Engineering (CASE 2022).

CASE 2022 is the flagship conference of the IEEE
Robotics & Automation Society, which provides
a primary international forum for automation
researchers and practitioners to present and
discuss their work. This year, the conference was
held in Mexico City with a satellite site at Chengdu,
China and a hybrid online platform to accommodate
participation from all parts of the world.

Initiated by the center’s leading researchers,
this special session aims to encourage more
interesting research based on the collaborations
between the center's members, and is dedicated
for exchanging wonderful ideas on adaptive and
resilient cyber-physical manufacturing networks.
It explored frameworks that make advanced
manufacturing more capable, accessible, and

democratic to spur innovation and enterprise.
Specifically, we aim to consider: (1) Interactions
between autonomous hardware and software
to produce verifiable and safe manufacturing
processes; (2) The curation and use of networks
and data to optimize performance; (3) Continuous
analysis and learning for both low- and high-level
decision-making and control; and (4) On-the-fly
adaptation to changing needs and detected errors
or risks to ensure resilience.

| 8th IEEE International Conference
on Automation Science and Engineering
Mexica City, Mexico, August 20-24,2042

This special session was chaired by Prof.
Hongwei Wang and co-chaired by Asst. Prof.
Liangjing Yang, who are the Lead and Co-
lead of the Center for Ar-CyMaN, respectively.
Featuring six exciting presentations, the
session was filled with fruitful exchange of
comments and active discussion amongst
conference attendees around the world
gathered in Mexico City, Chengdu City and
Online platform.
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