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Automatic detection of breast cancer cells (outlined in blue)
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From right: Prof. Heng Pheng-Ann
and Miss Dou Qi

record-high number of physicians left Hong

Kong’s public hospitals last year with a turnover
rate of 5.9%. Radiology and pathology are two
With medical

playing an increasingly critical role in diagnoses (IBM

of the worst-hit departments. images
estimated that medical images account for 90% of
all medical data), the workload of those responsible
for the interpretation of the images will only get
To relieve their workload and to enhance
led by
Heng Pheng-Ann has developed an artificial

heavier.

diagnostic accuracy, the research team
Prof.
intelligence (Al) platform for automated medical image

analysis.

Deep learning is a subset of Al, which uses convolutional
neural network (CNN) algorithms for image computing
to identify patterns in data. ‘It mimics how our brains
receive visual stimuli from the eyes to construct meaningful
output. The Al platform will analyse and interpret the data
collected, following the instructions of the clinicians or the
platform engineers,” explains Professor Heng of CUHK’s
Department of Computer Science and Engineering. ‘It’s
like the Go-playing programme AlphaGo which develops
winning strategies itself, having been exposed to enough

data for algorithm training.’

When the automated screening and analysis system is
adopted by the medical sector, it may act as the doctor’s
tireless assistant to efficiently and accurately identify the
source of an illness, enabling a timely and appropriate
treatment. The Al platform developed by Professor Heng’s
team has been validated on lung cancer and breast cancer,
two of Hong Kong’s most prevalent cancers, achieving
accuracies of 91% and 99%, respectively. ‘An increasing
number of new cancer cases are diagnosed in recent years.
A process that used to take 15 minutes or more can now
be dramatically reduced for timely and accurate treatment,
which could be life-changing for many,” says Professor Heng.

Physicians’ Unerring Assistant
Early stage lung cancer exists in the form of pulmonary

nodules, which appear as small shades on CT slices.

ri
Automatic Screening of P

L=y ard

Going through each CT slice by the naked eye takes about
five minutes, and its accuracy lies on the radiologist’s
experience and attentiveness. The team designed a 3D CNN
that incorporates the structural characteristics of thoracic
CT slices and is able to locate any suspicious nodule in 30
seconds. ‘3D CNN overcomes the challenges of analysing
volumetric medical images such as CT and MRI images.
Our team is the pioneer in 3D CNN and the results have
been recognized in some international challenges,’
Dou Qi, a PhD student of Professor Heng.

says

The only accurate way to diagnose breast cancer,
the most prevalent cancer among local women, is to
perform a biopsy to closely examine the cells collected.
However, a digital histology is often up to one GB in file
size—equivalent to a 90-minute high resolution movie.
Examining the image requires a reliable system, and is both
time and energy consuming. The CNN model developed
by the team enables automatic detection of the cancer cell
in five to 10 minutes, compared to the duration of 15 to 30
minutes by naked eye. The system is 60 times faster than the
state-of-the-art method and outperforms an experienced
pathologist by 2%.

Identifying false positives among the pulmonary nodules is
one of the biggest challenges, as many false positives look
similar to the nodules. ‘We therefore constructed an online
sample filtering scheme to select the suspected samples to
train the Al platform and enhance its screening capability.
We also applied a deep learning model to annotate and
locate the exact pulmonary nodules,’ Professor Heng
elaborates. Their paper presenting the deep learning
technique won the Medical Image Analysis Best Paper
Award in the International Conference on Medical Image

Computing and Computer Assisted Intervention 2017.

The team started the medical image analysis projectin 2013,
with samples collected from over 5,000 patients of various
nationalities. ‘We pay due respect to the patients’ privacy.
Their names and personal information had been removed
before the data were analysed,” Dou Qi says. With positive
feedback from the medical sector, Professor Heng expects

ong Kong
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the deep learning system to be widely adopted in the next
couple of years. “We will work on more prevalent cancers
such as cervical cancer and nasopharyngeal carcinoma
(NPC).
University Cancer Center on Al-assisted delineation of the

We're working, for instance, with Sun Yat-sen

targeted area for NPC radiotherapy. The system can finish
the delineation in less than a minute.’

University—Industry Collaboration

The Al technology translates into a much-needed boost to
quality health care. As of February 2017, there were 106 Al
startups in health care globally, including ImSight Medical
Technology. The startup was incubated by CUHK’s Virtual
Reality, Visualization and Imaging Research Centre, headed
by Professor Heng. He is the co-founder and principal
scientist of the startup.

ImSight Medical Technology’s endeavour on developing
medical image analysis software and scalable platforms
for automated processing of medical images has drawn
investors’ attention. Shenzhen Capital Group led a RMB60
million round A investment in ImSight Medical in late March
this year. In its initial operation period in 2017, the startup
received funding from the Hong Kong Innovation and
Technology Commission and RMB20 million investment
from Lenovo Capital and Incubator Group. China’s medical
imaging market is growing at 30% per year, but the number
of trained radiologist is growing at only 4.1% per year.
The commercialization of technology can narrow the gap
between supply and demand.

In February 2018, ImSight Medical Technology entered into
partnership with CUHK’s Shenzhen Research Institute for
research and development. ‘The University can focus on
research development and grooming technology experts,
while the company can build strategic collaborations with
industry partners and develop more products,” Professor Heng
says. ‘Big data is transforming medicine. We're in the new
era seeing how the medical diagnoses are optimized by data-
driven insights. Together with the healthcare professionals,
we're producing the best outcomes for patients.’ [

J. Lau
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Prof. Yang Hongfeng Takes the Pulse of

I %%min Indian Ocean
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Professor Yang (left) surveyed the seafloor structure in the Makran trench with
Ocean Bottom Seismographs
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espite technological advancement, humans

are often powerless in the face of natural

disasters. Earthquakes often come unpredicted
and are still a threat in modern world, as the
Sichuan quake in 2008, the Northeast Japan quake
in 2011, and Taiwan’s Hualien quake in February
well attested. Some scientists spend their lifetime
researching into the natural disasters in the hope of
finding ways to reduce the loss from earthquakes
and tsunamis. Prof. Yang Hongfeng from CUHK’s
Earth System Science Programme is one of them.
An earthquake seismologist, he has been trying
to read the signs of earthquakes from scientific
he participated
expedition to the Indian Ocean.

investigations. Recently, in an

From 10 January to 3 February, Professor Yang
participated in the first China-Pakistan Joint Indian
Ocean Expedition on the Shiyan 3 research vessel.
The Chinese and Pakistani scientists carried out
in-depth investigation on the possibility of future
megathrust earthquakes and tsunamis in the Makran
trench. The expedition was led by the South
China Sea Institute of Oceanology of the Chinese
Academy of Sciences and the Pakistan National
Institute of Oceanography.

The Makran trench is the meeting point of the
Arabian Plate, the Indian Plate and the Eurasian
Plate. A subduction zone is formed when the
Arabian Plate descends beneath the Eurasian Plate.
Energy is accumulated when the tectonic plates
are stuck. When the energy accumulates to a
certain point, it would be released in the form of
earthquake, which may cause significant seafloor
uplift and trigger devastating tsunamis. In fact, some
of the biggest earthquakes occurred on the
shallow portions of the subduction zones.

In 1945, a magnitude 8.1 quake
happening in the Makran trench
triggered tsunamis which battered

> HEABERZHEER
BULEMEA () -1
BEt—RABRIUEEH
EE (AR R
Scientists took sediment
samples (orange dots)
and deployed OBSs
every 11 km (black dots
on white line) in the
Makran trench

Iran, Pakistan, Oman and India. The catastrophe
claimed around 4,000 lives. Last year, a magnitude
6.3 earthquake shook the area.

During the expedition, the scientists deployed 21
Ocean Bottom Seismographs (OBSs), state-of-the-art
instruments that sink to the seafloor, to survey the
seafloor surface and depth for the structure of the
Earth’s crust. Professor Yang saw great value in the
study: ‘The trench is unique in that it has a thick
deposit of soft sediment. It used to be thought
that soft sediment is not conducive to quakes but
this is not true. The sample of sediment obtained
and the analysis of the Earth’s crust could broaden
scientists’ understanding of the quake mechanism
in subduction zones. Even if no earthquake takes
place, the presence of soft sediment can still trigger
off tsunamis by marine landslide.’

The scanned images gave a clear picture of the
distribution of sediment and should be a big help
to scientists in evaluating the risks of tsunamis in
that region in the future. Besides, data from the
numerous small quakes in the region recorded
by the OBSs will be used to delineate faults along
which future earthquakes might occur.

Professor Yang, the only Hong Kong scientist on
board, said he felt honoured to be part of the
expedition team. Very few similar studies had been
carried out in the region. ‘The study has great
academic and strategic significance as Gwadar, a
deep-water port situated near the oil production
zones in the Middle East, is an important strategic
China-Pakistan
Economic Corridor under
the Belt
Road Initiative,’

economic base on the

and

and

Professor Yang
said. [
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New Treatment Doubles the Progression-Free Survival

for Liver Cancer Patients
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A study conducted by a multidisciplinary
team of the Faculty of Medicine has proved
that a new transarterial treatment named
‘Ablative Chemoembolization (ACE)" could
prolong the progression-free survival of
liver cancer patients at the intermediate

stage by twice the length of time,
compared with ‘conventional transarterial
chemoembolization (cTACE). The new

treatment is more effective in killing tumour
cells of liver cancer patients and hence
some of them could have tumours removed
by surgery after assessment of their liver
conditions. The study results have been
published in the medical journal Radiology.

Liver cancer is the fifth most common cancer and ranked third in
terms of mortality in Hong Kong. In general, liver cancer patients
at early stage are treated with liver resection, local ablation or liver
transplantation. However, patients at the intermediate stage or with
high surgical risk can only undergo transarterial treatment. cTACE
produces therapeutic effects by causing vascular embolisation in
the liver and delivering chemotherapy drugs to cancer cells through
catheter. Another two forms of transarterial treatment are drug-eluting
beads (DEB-TACE) and selective internal radiation (SIRT). However,
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Prof. Simon Yu (centre), chairman of the Department of Imaging and
Interventional Radiology pointed out that the outcomes of the three
mentioned transarterial treatments could be much improved.

The multidisciplinary team, formed by experts from the Departments
of Oncology, Surgery, and Imaging and Interventional Radiology,
found that ACE can significantly increase the concentration of
chemotherapeutic drugs in liver cancer tissue. Combined with the
effect of ethanol ablation and cutting off the blood supply of liver
cancer tissue, it can improve the overall treatment outcome.

IRERRERIEEZHRESRT
Vice-Chancellor Inducted into National Academy of

Inventors

Nanonac Acaoemy oF InvenTons

FELLOWS

_'Honoring Luminaries
of Academic Invention

Academy of Inventors at the organization’s annual conference held in Washington DC on :
5 April, in recognition of his spirit of innovation in creating and facilitating outstanding inventions :
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Vice-Chancellor Prof. Rocky S. Tuan was :

inducted as a Fellow into the National

that have bolstered the quality of life and the well-being of society.

Professor Tuan is internationally renowned for his research in stem cell biology, musculoskeletal :
tissue engineering and regenerative medicine. His research work on stem cells aims to discover :
the mechanisms that regulate their regenerative ability, which could be applied to repair and :
restore function to tissues that have been compromised as a result of injury, trauma, disease, birth
defects or aging, with emphasis on musculoskeletal tissues and organs. Using stem cells, smart :
(biomimetic) biomaterials and advanced manufacturing technologies, including 3D printing, his :
laboratory is developing functional tissues that have similar biological and mechanical properties
as the original tissues, and are suitable for regeneration and repair. Professor Tuan said he
was humbled to receive this great honour and was grateful to his research team members and :

collaborators.
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. Tin Ka Ping Foundation Supports Two Projects
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: CUHK has received a generous donation of HK$3 million from Tin Ka Ping Foundation
: in celebration of the 100th birthday of Dr. Tin Ka-ping, founder of the Foundation.
: The donation is being used to support the research project titled ‘2018 Report Card
: on Physical Activity for Children and Youth’ and I*CARE Achievers Programme which
¢ provide opportunities for students to experience whole-person development.

In appreciation of the generosity of the Foundation, a sharing session was held on
22 March at CUHK. Prof. Rocky S. Tuan (2nd right), Vice-Chancellor of CUHK,
Prof. Alvin Leung, Dean of Education, Prof. Joseph J.Y. Sung, co-chairman of the Steering
Committee for Promoting Personal Development through Social and Civic Engagement,
and Mr. Tin Hing-sin (2nd left), chairman of the Board of Tin Ka Ping Foundation,
attended the session. Prof. Stephen Wong, chairman of Department of Sports Science
and Physical Education and Ms. Irene Ng, director of the I*CARE Centre for Whole-
. person Development introduced the two projects supported by the donation.
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Autistic Children’s Robot Teachers
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Over 300 children aged four to 12
with Autism Spectrum Disorders
enhanced their communication

skills through learning from their
robot gesture teachers of the
CUHK Robot for Autism Behavioral
Intervention, which received the
Smart People Merit Award from the
Hong Kong ICT Awards 2018.
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CUHK Professors Recognized for
Sustained and Significant Impact in
Network Coding
FHEHABRMGESHEETHEREHRS LERE
IRERY  fofI#ERudolf Ahlswede#iR REEHK S
EHF "Network Information Flow’ #2018 ACM
SIGMOBILE Test-of-Time Paper Award °

Prof. Robert S.Y. Li and Prof. Raymond W.H. Yeung,
were honoured once again for their contribution to
the fundamental concept of Network Coding. Their
paper, ‘Network Information Flow’, co-authored with

Prof. Rudolf Ahlswede and Prof. Ning Cai, was given the
2018 ACM SIGMOBILE Test-of-Time Paper Award.

BOAXEE

Towards Humane Architecture
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‘By designing buildings, | began to understand how
architecture should be made for a humanist cause,
and with empathy,” said Fumihiko Maki, Pritzker Prize-
winning Japanese architect, in the 2018 Kinoshita Lecture
in Architecture organized by the School of Architecture.
The 89-year-old veteran illustrated his architectural
vision with recent projects, including 4 World Trade
Center in New York and the Shenzhen Sea World Culture
and Arts Center.

RE—RHKREE
University Student for a Day
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What life is like at university? One hundred and twenty
secondary students were invited to CUHK on 18 March
to be ‘CUHK students’ for a day with the help of a
volunteer team comprising 40 CUHK students and 20
elderly people. From attending lectures, having lunch in
canteen, visiting special teaching facilities on campus,
the ‘CUHK students’ got a real sense of university life.

BEETES

Women’s Day Luncheon
REBTBEABEII ST UHBEREAHEIEBEN
BEREEKE R=\ELHHETE B NERZILAE
B A E KER SN ITIERER -

University management and around 60 colleagues
including advisors and advisees of Female Professorial
Staff Support Network got together on the International
Women’s Day luncheon to discuss how unit heads can
help promote a family-friendly work environment on
campus.

ERRERER

Sway It Hula Dancers

BEERERMNE R ERERENGASFEBENEL
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BB BE I TEY B ek Xt FE -
The Cultural Square was filled with Oceania culture
on 19 March as Hawaiian hula dances and Maori
performances were staged. Cultural booths were also set
up to display the cultures of Australia, Fiji, Guam, Hawaii
and New Zealand. The event organized by the Office of
Student Affairs was a part of the Oceania Festival which
also included cultural workshops, movie screening and
sharing session.
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A Dialogue of Self and Soul

AARMKREYLESSENFREXYENEEER L aKRPHBREER A2
e RRMAIMSAZELNBENMREE LK BT ERaRENEE HEE
BIfE - AR ERART 2 MNRZIBZE - TR HARETEEM MRS aRMEARER

BENRIRRRT  RHIRIEMR Z R X% & A B IR E B F AR -

EEEMRBINE 1 A EOSMIFH - RABMH AT B B LB BEMRET
RARRMER - AR T DA EMERNEE BMROALLEEREEMEA MAZE
REMARBMER - ERAEREESSE HAUUABR(ESRTR) E=2=ERT

BEMMEScE s B REMERNTR 2EME 25 CBEL -

(BREL MHR—REE ITANESRFER K BREHARRBE XBLtAZR &
REBRABIENTF=F B ERABEXE ITHEZRREMRG - twEEE R
ABAETTRES METERS REAETE REHTORERER MG ERD :

P BB THRAREF BB REBHRE -

SR RERIBENEMRAERER —BRBA —AREEAEENETEREEFNEE - [
BERMGEESHERFAAR 20T Pl [TERPAEAZIZL - BEREIFTR
o] DUTR AR M PROBITR - ERBIRTASEEE A [EERRENE

1 ERTEMAGED] FERERBNRGH eSS E=2EPRT -

Tl BRABT L GBED) UXEXBR BEETE SANS -ATEARETR
EFR AN BNEERE XYEFERENESEY) RN HAEERREEE
FREFXAFIE CBRER NEEBHARKER EBE !
SERET ZERTMERR S OB RECERN BREAZE PR ZAEETEE

FHFEAFEBIER FEH

MERE ERAE—aSREFHKSBEY | R BRREFFEHA AitRIEAM
RBIBHFELS BN EMBE B LMK -

REREARXENETREFARE CBERL) ¥

X

s _aad
—

’. 3 '.;: . : Al ¥
s & s 9 41
PRYERY o J1calT Hniealeales)
. P - Ll ii 1151 .\SI
pigdaiit e e
F % : o el L |2 PR
F. O SRR Nl #iﬁj 4|
- ; !‘Q% A %'_ﬁ&_ﬁé;l;
*RA e 2 7]l R
SR1ifein . Ridonng -
b S R A
’ _E%ﬁiﬂiﬁ@w 2 [ [mgd R ok e
e e o B A
tq zg%@§§%3£7@;'£;:Fﬂ
Ei Tl 0E BitClE
A i e elaias s il .
1@.%@@%&%% 2 ?g;:}j
e il o Bl
feticaanin mhendls o
FEx vaRatE lEalE ||
! 11z 3 ST [H] [ - 1
[ xiitis gt
gzi,gf%fﬂ %ﬁ*ﬁgg
i e g St
H%}_%i&&%% '.,Li
ETEE el
‘%::%%E a BN Ens
%%:'%gg,% Cife
h"" 3 # AL | b .
i T Eaw lE
F 4
-l
||
H
‘,

Ags

a

A (BREFR)

Dy AL EERER
L EAMELRITE-

. A "'
g ,iﬁ\@\ %A %L\ EE / NO SECRET :""""c—:@n““l

EBESH . RES
The Great Books of Yore

BERERNERE EERRNE

=
\\\' 6 TE ER-ERAEXENES B

HE N KRB TRHENIL
TRAGRAR/EREVEART —LAE
HEEMZENNEFER EEE LK
HBRF A XL KRB PTR

REZHAREE (BEHLH)  HRHRE
Charles W. Eliot (1834-1926) /19094 47
A RAT MR EEE  RETEE
EENEGFNEE AR BE R IER
FEEFE-
EZ IR FELE ¥ Harold Bloomh &
H o R AFBER RAEMPREKT
: BRI H X EELR -
ARG HREES T -+ REER - B2012F B TE N EH LB R RERBRIZ - I
M CEREREE) R (EASCHE)  AREHRT+RIPINCE A2 - BUREREIE
P RENKBRRE -BREEESIANEN EPEEHE GRE) M GEF) - WINESR
D CRIBAE) o
EMAEEERCHRTEGVEFENREUN CHEHEMES MATREEZEN
D EHA MERRERMHAERDTEERE - IEW Italo Calvino (1923-1985) f£ H (& fd]
§%@ﬁ>fX$%ﬁ:
MANERDKE BEERE

THEBERRNER SEARK BR BE ZREHRE
BR) B — TR AR B RERIEER )

IT IS NO SECRET THAT great minds usually come to us in great books. But what are the
i Great Books? How many are there? And why should we read them?

: Books, from papyrus to Kindle, are the depositories and vessels of knowledge and ideas—the
¢ distillations of civilizations—that get passed on from one generation to the next.

¢ From time to time, centres of learning would deem certain writings of classic value and
¢ primary influence that they would mandate their members to get familiar with and be
: conversant in the select texts. The Great Books List may, however, vary with the institutions,
the cultures or the times.

The most famous is perhaps the Harvard Classics, a 51-volume anthology of world literature
¢ compiled in 1909 by Harvard president Charles W. Eliot (1834-1926). This selection is mostly
¢ Eurocentric and authored very rarely by feminine or non-western hands.

: Harold Bloom, prominent literary critic and professor of Yale, identified 26 men and women
: of letters, from Jane Austen to Virginia Woolf, as standard-bearers of the western canon.

© There are 25 books honoured on CUHK’s list. In Dialogue with Nature and In Dialogue
© with Humanity, the two standard texts for CUHK’s general education course which every
freshman since 2012 has to take, contain extracts from 25 sources in the Eastern and Western
: canons of literature, philosophy, political thoughts and scientific treatises. In addition to
¢ Homer and Plato, it includes Chinese classics such as The Analects and Zhuangzi. The
© Qu'ran also makes the list.

Why should we read the Great Books? Apart from a passport to the society of educated
: citizens, the Books actually do you good, and not just while you are reading them for your
i exams but throughout your life, as Italo Calvino (1923-1985) puts it in his ‘Why Read the
¢ Classics?”:

Books read then can be ... formative, in the sense that they give a form to future experiences,
¢ providing models, terms of comparison, schemes for classification, scales of value, exemplars
¢ of beauty—all things that continue to operate even if a book read in one’s youth is almost or
i totally forgotten.

The Great are also the Good.
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You have been in office as director for a year. What’s
different from your teaching and research before?

A director needs to take up administrative tasks, including
management and planning, which are different from
teaching and research. As a researcher, | conduct research
of my interest in a particular field. As a teacher, | focus
on the subject | teach. As a director, | should have a
comprehensive view and coordinate different subjects and
development plans. Take the media law as an example.
The subject traditionally focused on defamation, contempt
of court, etc. However, nowadays some students may
want to work in advertising or creative media. Copyright
seems more relevant to them. If the 13 lectures are not
enough to cover all the contents, we may consider offering
an elective course in addition to the core one. This is a
decision beyond a teacher, but something a director can
take to coordinate among subjects and satisfy the needs of
different students.

Another duty as director is to adjudicate news awards, such
as the Chinese University Journalism Award, the Hong Kong
News Awards organized by the Newspaper Society of Hong
Kong, and Asia Media Awards by World Association of
Newspapers and News Publishers.

What are the challenges and the pleasures as director?

The world is changing rapidly, and the media industry, too.
The University has to respond to those changes. It is often
said that the media industry in Hong Kong and even other
parts of the world has declined. | would rather say that the
industry is transforming. While some printed media suffer
losses and cut jobs, some online media and niche media
are growing. The job requirements are different from the
past. The news media used to look at language proficiency
first, and later the ability to shoot and edit videos. Now
infographics is a required skill. We should keep up with the
developing trends instead of sitting in the ivory tower.

The communication industry is a diversified community
consisting of news production, advertising and creative
media. Such diversity creates complexity. Our School’s long
history means that many senior practitioners in the industry
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are our alumni. They have significant influence on the

society. We need to maintain the network with them.

I am grateful that the administrative staff are professional
and helpful while the relationship among the teaching staff
is harmonious. As a team, we have developed an excellent
rapport.

What is the direction of the School’s future development?

The communication industry is becoming boundary-less.
News reporting, advertising, public relations and creative
media share many things in common now. We have to take
this into account when making development plans. Second,
in traditional practice, after the newspapers were printed,
the distributors would deliver them to the newsstands
and convenience stores where readers bought them. The
reporters and editors were not involved in distribution.
However, the newsrooms nowadays are responsible for
distribution as well. They need to think about when the
news contents should be uploaded and updated, and
how the news are promoted. As such, we may include the

element of distribution in the curriculum.

You teach and research, carry out director’s duties,
publish and write columns for the media. How do you
allocate your time?

Multi-tasking is inevitable but the tasks could be prioritized.
I wrote two column articles on the Legislative Council
by-election not long ago. But the School’s tasks of course
come first. | enjoy teaching as the students’ responses and
feedback give me satisfaction. The director’s tasks are very
important, too. The allocation of resources can facilitate
our colleagues’ research, and designing and modifying the
curriculums can help the School respond to changes. All
these would have a critical impact on the School or even the
University.

How should the students prepare themselves for a
career in communication?

Those who want to work in the communication industry
should be eager to try out new things, keep learning and be
adaptive. Besides, be curious. They should keep themselves
informed. B
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