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Department of
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Structural Digital Twin
of Composite Aircraft
for Damage Diagnosis
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The damage mechanism in aerospace
composites is complex due to its intrinsic
anisotropic and multilayer properties. This
project proposed a damage diagnostic
method that leverages the establishment of
a structural digital twin of the composite
aircraft component. With the large amount
of the virtual sensor data generated from
the structural digital twin as well as the
experiment data, a generalizable data-
driven model was built which can
successfully identify the damage in the
aircraft composite structures.
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Urban Puzzle
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Urban Puzzle is an interactive game for
envisioning scenarios of urban
development whilst getting acquainted
with the GBA’s urban morphological
patterns. The project presents a
structuralist approach to analyzing the role
of infrastructure in the physical definition
of a grand chessboard. Located in the
Southern part of the Chinese coastal area,
the GBA is the largest urbanized area in the




world. In the last four decades, the region
underwent a fast urbanization process,
reaching a population of about 100 million
people spatially organized on a stratified
network of connections, which are
geographically articulated, culturally
embedded, economically levered, socially
sustained, and environmentally symbiotic.
The project offers the opportunity of
disentangling this interconnected set of
interwoven linkages for the infinite
recombination of the territorial elements.
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Department of
Biomedical Engineering
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Haptic Feedback
Technologies in
Flexible Microsystems
for Human-machine
Interfacing
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Human-machine interfaces (HMIs) enable
the realization of the interactions between
users and robotics. Conventional HMIs are
based on bulky, rigid, and expensive
machines that mainly focus on
robots/machines control and lack of
adequate feedback to users. Therefore, it
limited the applications for conducting
complicated tasks.

We developed a thin, soft, skin-like
electronic device that allows adequate
adhesion to the skin, by cooperating




pressure sensors of the robot. When the
robotic arm contact with other objects,
users can get haptic feedback, like the

a feeling of touch from our devices. It has
greatly improved the applicability of the
HMI system in different scenarios.
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Department of
Computer Science
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Al in Computer
Science
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This featured project showcases Al
research projects in Computer Science. Al
Captions - the Al looks at an image and
generates sentences to describe the
contents. Al Artist - the Al takes an image
and paints it in a different artistic style.
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Department of
Electrical Engineering

Invisibility and
Supervisibility with
Electromagnetic

By tuning the shape, material and metallic
patterning of surfaces, one can control
their response to incoming light and
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Metasurfaces
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electromagnetic waves. This can lead to
surfaces that hide objects from radars and
from the naked eye. Properly tuned
metasurfaces may also lead to increased
visibility, making objects easier to detect.
Besides radar and visual applications,
metasurfaces can find many applications in
communication and imaging. This project
will introduce the topics of metasurface
and scientific invisibility to the public using
a simple demonstration of hiding from a
radar.
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Department of
Mechanical
Engineering
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A Powerful
Nanogenerator with
Ultrahigh Power
Density
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The new powerful nanogenerator that
CityU invents can power 40 W bulbs and
180 W lamps only actuated by hand, foot or
vibrating structure. This new invention not
only sets a record of the high-power output
of similar nanogenerators but also paves a
new avenue for using nanogenerators to
power a wide range of commercial
electrical appliances in the real-world
applications.
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Department of
Materials Science and
Engineering
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New Generation
Flexible Solar Cells
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The project presents a new generation of
solar cell technology based on printable
materials. These solar cells offer new form
factors, such as flexibility, semi-
transparent, and color-tunability, and they
are particularly suitable for building
integrated photovoltaic applications
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