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Offered by the faculty members from the five academic units of the HKUST School of Science, the
topics emphasis on the frontier scientific developments as well as the applications of science in
our daily life. The target audiences are mostly secondary 3 to 5 students.

Speaker: Prof. Tim LEUNG

Mathematics of Digital Image Processing
Department of Mathematics
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Image processing has a wide range of applications from medical imaging, denoising pictures

Language: Cantonese

taken from your cellphone and detecting objects from video. This talk introduces some
fundamental mathematical tools of digital image processing. We will relate linear algebra and
calculus from the secondary school mathematics curriculum to some modern applications from

image recovery, segmentation, and big data technology.
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Game Theory and its Application in Speaker: Dr. Chi Man LEUNG

Decision Making Department of Mathematics
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Many decision making problems in real life, such as resource allocation, commercial strategy,
involve the interaction with other people. As a result, the outcome will also be affected by the
strategy taken by those people. Therefore, it is essential for decision maker to consider “his
rival’s” strategy when determining his/her optimal strategy. Mathematically, this can be solved

using the concept of game theory.

In this talk, we will first present some basic concepts about game theory. Then we will present

several simple applications in economics such as electoral competition, price competition etc.
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Speaker: Prof. Chi Wai YU
Department of Mathematics

Math in Anime
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"Imagination" is one of the elements in the intersection of mathematics and anime. Therefore, it

Language: Cantonese

is natural to learn mathematics from anime. For instance,

(i) in "Naruto", the main character Naruto can use a "Multiple Shadow Clone" technique to
create massive amount of copies of himself. The features of this ninjutsu look very similar to
an important concept "iid" in statistics. How do we link them together?

(ii) in "One Piece", Edward Newgate has an ability of producing an earthquake. So, what is the

chance that he will make five earthquakes in the coming year?

In this talk, | will discuss how to find out / learn such "Math" from different animations.
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Department of Physics

From Invisibility Cloaks to Metalenses Speaker: | Prof. lensen LI

Department of Physics
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The advance of nanofabrication allows us to design nanostructures in building up
metamaterials, which derive their optical properties from structures rather than constituent
materials. These nanostructures, as a new form of materials, allow us to explore unimaginable
applications from making objects invisible to integrating compact and multifunctional lenses to
portable applications.
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Speaker: Dr. Yee Fai NG
Department of Physics

Physics in Movies
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Movies are for entertainment. Scenes in movies are sometimes described in a grossly

Language: English

exaggerated manner violating the laws of physics. By analyzing the situations portrayed in some
movies featuring action, sci-fi, and fantasy, we seek to illustrate the correct or incorrect

concepts of physics.
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Department of Ocean Science

The Effects of Marine Microbes on Speaker: | Prof. Stanley LAU
Climate Change Department of Ocean Science

Marine microbes are the most abundant and ubiquitous organisms on our planet. However, we

often overlook their presence and their important functions in the ecosystems because they are
too small to be seen by naked eyes. For example, the gaseous and other metabolites produced
by bacteria have important impacts on the composition of the atmosphere and hence the
climate. It is well known that carbon emission as a result of human activities is an important
cause of global climate change. What we often overlook are the impacts of human activities on
marine microbes in the natural environment and subsequently the effects of the stressed

microbial communities that may have on the climate.
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Speaker: | Dr. Cynthia YAU
Department of Ocean Science

The Marine Biodiversity of Hong Kong
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The waters of Hong Kong are home to a remarkable diversity of marine life that includes such

Language: | English

iconic species as the Chinese white dolphin, Green sea turtle, and horseshoe crabs. The very
history of Hong Kong is strongly interconnected with the wealth of its natural marine resources,
from its early beginnings as a fishing village exploiting the abundance of seafood teeming in
local waters to the collection and cultivation of pearls for the Tang emperor. In this talk | will
explain the main reasons for Hong Kong’s rich marine biodiversity and we will explore some of
the nearly one thousand species of fishes, dozens of coral species, as well as countless species
of molluscs, crustaceans, and echinoderms that can be found here. We will discuss the threats
facing local marine life in terms of their continued survival and how each of us can contribute

towards their conservation.
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Department of Chemistry

Speaker: | Prof. Jason CHAN

The Chemistry of Fire and Explosion
Department of Chemistry
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Fires burn with high-rising flames, explosions go with a bang. Spectacular as they may be, we

Language: | Cantonese

also know that they can represent significant dangers if they go out of control.

Whether you realise it or not, combustions and explosions are essential to many aspects of our
everyday life. In this lecture, we shall explore these phenomena from a chemistry perspective
and gain a deeper understanding into these highly energetic forms of chemical reactions.
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Speaker: Prof. Emily TSANG

Renewable Energy vs. Fossil Fuels
Department of Chemistry
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Energy plays a very important role in our daily lives (i.e., for transportation, cooking, and
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electricity generation, etc.). Currently, at least 80% of our energy come from the burning of
fossil fuels - coal, oil, and natural gas - which are scarce and have generated environmental
problems. In this context, alternative renewable energy provides promising solutions to our
ever-increasing energy demand. In this talk, some of the recent technological developments in
alternative renewable energy will be explored.

RRERMANBELEEI M REEENACE (PIIANER, 7€, #EF) . B, =4
H 80%RIREIRIR B AMEKL, PIAIME, Bl RARS ., LARKIEHERE, MREELMR
KIFFEANREMEL /LT, Fit, R/EMBEEMNERER, BEABERE

IRELER 7S T AIATHVRRRTT R, TEE RGBS, MR I BERREMN & EHENR

MR,




Division of Life Science

Speaker: | Dr. Melody LEUNG

New Insights into Plants’ Life
Division of Life Science
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Humans and plants have a complex relationship. Plants provide us food, oxygen,
pharmaceuticals and many more. Although we know very well that we cannot stay alive without
plants, we do feel that humankind is a more superior existence, while plants are easy victims for
our exploitation. Through this talk, | want to give you a new prospective to plants. | will
introduce several intriguing plant behavior and capabilities that are beyond our imagination. |

hope we can restore a sustainable mutualistic relationship with plants.
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Speaker: Prof. Ho Yi MAK

Modeling Human Diseases with Tiny Worms
Division of Life Science
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Have you ever thought about how similar we are to a transparent, Imm-long worm? The use of
Caenorhabditis elegans to study fundamental questions on physiology was championed by the
Nobel Prize winner Sydney Brenner. Importantly, many of our genes look similar to the worms'.
Using genome editing techniques, like CRISPR, we can now make precise changes in the worms'
DNA so that they carry the equivalent mutations that cause deadly genetic diseases in humans.

Attempts to cure the sick worms can then give us clues to new ways for treating these diseases.
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How Vaccines Work: the Science of Recognizing Speaker: Prof. Angela WU

and Killing a Zombie Division of Life Science
FHHS D SRENECAMERERSE  language: English

With the COVID-19 pandemic not yet over, it is important to use science to protect ourselves

against invading pathogens like the SARS-CoV-2 virus. How does our immune system work? How
do vaccines protect us? What is the difference between different kinds of COVID-19 vaccines?

Learn more about the science behind vaccination and immunity in this talk.
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