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ABOUT ASTRI

BA N FERIBR

Hong Kong Applied Science and Technology Research
Institute Company Limited (ASTRI) was founded by the
Government of the Hong Kong Special Administrative
Region in 2000 with the mission of enhancing Hong Kong's
competitiveness in technology-based industries through
applied research.

ASTRI's core R&D competence in various areas has
been organised under seven Technology Divisions:
Communications Technologies, Electronics Components,
Mixed Signal Systems IC, Advanced Digital Systems, Opto-
electronics, Security and Data Sciences, and Intelligent
Software and Systems.

In 2006, ASTRI was designated as the Research and
Development Centre for Information and Communications
Technologies by the Innovation and Technology Commission.
In 2012, ASTRI was given approval from the State Ministry
of Science and Technology (MOST) under the Chinese
State Council to establish the first Hong Kong Branch
of the Chinese National Engineering Research Centre
(CNERC) for Application Specific Integrated Circuit System
in collaboration with Southeast University (SEU) in Nanjing.

Our R&D strategic focus covers five areas of applications:
Financial Technologies, SmartCity, Intelligent Manufacturing,
Next Generation Network and Health Technologies. These,
together with the Hong Kong branch of the CNERC, form our
‘5+1’ R&D strategy.

EBEARMERERAT (EBRIR) BEBIZIITHR
EBFR2000F /K c EEGE2EEBERREME
BOBHBURRAERNES  BERHEATBNBRSEH -

FERIBE Y E ERHR A 3 BRI BRI ~ EFTh - BHM
ERAGRS - TEBBRS XEF  FEZEZHEE
MK B R A G AR M ERPIE R

20065 - ERIERIHBREBRES [ EMRBARIN
WrEcsL | 0 20125 - ERRER B SRS E
BERERNREAEEE  RUABE—F [BEREAEK
ERZGTRERMARPOLERDHRO]

Rt R E R AERIIRE R © SRR
B2Wm - SRERE I —ABARAKRRER - F
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VISION, MISSION, GOALS  FE= - ffan ~ BE »
AND VALUES 2 OMEE

Our Vision R EE=

To be a world-class technology developer and enabler to SIEt AR AEERRAL o
enrich lives.
TR A
Our Mission REEEL  EXEMt - BAESRBHER

To enhance Hong Kong's competitiveness through applied

research. ﬁ{ﬁ El’g E =

o 4 ﬂnﬂﬁ’éﬂ%ﬁ BAREX£ER
Our Goals o IZEHEJ . BEAIE

e Perform innovative R&D for greater technological ° 1E;EFEEﬁ§§jJng,1/|E AliEHLE
applications in industries

* Nurture technology entrepreneurs and talents

* Promote collaborations among universities, R&D
institutions and industries to achieve win-win results

OUR VALUES
EHHRMEE

INNOVATION : SERVICE
. Rl . R .
v We innovate to v We deliver timely v
achieve betterment and world-class
RESPECT for Hong Kong’ TENACITY services to our ACCOUNTABILITY
BE our nation and the ERZ stakeholders. &
We give due respectto ~ Wworld. We strive to EMRTRANFHGE  We work in an ethical,
all parties, including HAH AR - ER the best of our REERILZEHF K honest, open and fair
others and ourselves, to &8 > EIRFMHR - ability to BRI o manner and are
establish and support an overcome all responsible for our
environment of challenges. actions.
teamwork and growth. BAEFTE RIETEERT U
BRAESHA  LEIERK IBRFTRE - =R ENEEMABATHER

B RERARR - PRE RIESE - WAEELE -
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CHAIRMAN'’S
FOREWORD

TEFE

It is my absolute privilege to present the Annual Report of ASTRI for the fourth
time since being appointed as Chairman of its Board of Directors in 2013. These
past three and a half years have been a very special segment of my professional
life. | have had the opportunity to witness ASTRI’s growth and development
from a close vantage point. Seventeen years ago, when ASTRI was established
by the Hong Kong SAR Government, it had a simple yet powerful mission - to
enhance the competitiveness of Hong Kong and its enterprises through innovative
technologies and applications. History will be the best judge of what we have
accomplished and how well we have achieved our goals. If we just look at the
numbers, we can’t help but feel proud of the 1,000+ patents filed (of which 700+
have been granted), the 350+ completed R&D projects and the 600+ technologies
transferred to industries since ASTRI’s inception.

A+ B REREHBERAR S ZEFEFIR - ERAANR2013FEZ(ESE
B EEREREZEIEXNFEDGFIH - E=FFHIFE  BERHKEFRLIE
By — R4S FIRYEE D - TEIERRE » BB FEEHLBAARI GG + ZEXBTHIAK
REZE - +LFF » EBBFERFTHLERIER - AT —BEEA
B EZEER - BLEBBRFE  AIFTRER  (EEFEURFELELN
BED BLEERBPINKEARBAIRERBEMELIED A TRA
IERYAHE - REAXEEBBEERGN —LARET  ETEETREHIKAE
BEER — BREERLESRFPETEBTEREF (BRALHEZECERE
F) - TR T HEBIS0EFRIHIEE » AS600ZBELMIEE TR
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In the last four financial years, ASTRI added 348 new patents
to its portfolio. The number of R&D professionals in our team
grew by around 9%, strengthening our technical expertise
and abilities. Since | joined the Board, | have observed
strong and capable management from the Institute’s CEQOs,
senior executives and technology leaders. Our colleagues
have also demonstrated their dauntless commitment to
innovation and excellence in delivering advanced and
practical technological solutions. By investing in people and
infrastructure, ASTRI continues to strengthen and steer
technological R&D for Hong Kong, the Mainland and the
neighbouring region. On behalf of the Board of Directors, |
must acknowledge the great work done by everyone in the
organisation.

ASTRI innovates platforms and solutions to help transform
Hong Kong into a centre of technological excellence.
In the last few years, we have focused on R&D efforts in
five core areas: Financial Technologies, Next Generation
Network, Intelligent Manufacturing, Smart City and Health
Technologies. In addition, we are authorised by the State
Ministry of Science and Technology (MOST) to host the first
Hong Kong Branch of the Chinese National Engineering
Research Centre (CNERC) for Application Specific Integrated
Circuit System. The CNERC branch, along with the five core
technology areas, forms the foundation of our R&D strategy.

Our R&D in communication technologies, including
advanced 4G and 5G networks and the Internet of Things,
lay the groundwork for the future development of the
telecommunication sector, not just in Hong Kong but
throughout the region. We remain committed to pursuing
innovative R&D for smart city development, in full alignment
with the Government’s vision to transform Hong Kong into a
smart and sustainable city. ASTRI’s smart city development
endeavours include Connected Cars and Smart Mobility,
Device-to-Device (D2D) communications, Data Analytics and
Network Security.

The ‘digital imperative’ has penetrated national, regional
and international markets, affecting all spheres of people’s
lives. We continue to interact, exchange and engage with the
community as well as the business sectors. Our industry
collaboration projects have led to many successful
solutions and commercialisations that don’t just help
the businesses but also benefit the consumers. From
Blockchain research to Cybersecurity R&D, Artificial
Intelligence to Industrial Robots, 3D and UHD video
conversion to sophisticated power electronics -
we have made our mark across many industries
and contributed to smart city technologies and
intelligent manufacturing solutions. | also take
heart from our socially conscious role in developing
health technology solutions benefitting various
segments of the society. Many of our innovations - such
as the Telehealth Technology Platform, Location Tracking
for vulnerable citizens, Intelligent Preventive Healthcare
System, and non-invasive health screening devices -

FRERBENNESTRFER - BRI EX348EFH T
R o RN ERZASBE BN THED 2N -
L RIE R R MW BHRERMESD - BMABRRESRH
R R-ERFERMREEETRAR - SRITHRAE
RBHREFI EE RSN AEES G - HES BB BIAREH
BEEMA A ARGEBRRTENEREIF OB - Bit
BN S ERAITHEAL R - BERA - BRIBEM
REFBEAAFNERFEAIRE - TR 9B BRI 05
5%~ 2 HUEZERER - R AMERIT I ERIBHT TF o
HEAREBRYAR —R2AYE » BN THBE
HMEGEE TR -

RN E BRI BRMBRL R » BUASEBRBE
AR D - BEEFR - RSB - H—RE
AARAS ~ HRERIE - BRI R BERME B AR08
AR TIEER i » R ERERM BRI xE
RAUEE [BXERERERAS TREMAREHOER
DRG] o ZHROERU EREROHESE  EREE
RBIBERHHERE o

HPEBARN (BETENAIG  SCRBRMEN) 7

HETHRIE  AEBUZEEBASMENRRERE

HEEM o —WBEE - RPIBCOBRRAIFBTIRE UES

BERHTHNER Y2 IRSRHERANRERS LS

BIERFERR ZESHT - BRRREESHT

MEERIRE B  ERAEMRITEEERE KinEE
(D2D) EEERT ~ BIEDMRAFZLE2EHIE -

(] EER - BMERH S LEZELT - Bl
BEEEIAREEFNELE - AEFH - RM—EHHELS
BERRERATEZEBRN - HMEERSHENEE K
RER CRIMBERDSHIBRT R » Wi 2EE
ft - BERIRR T EERZRER  ERHBEETRERXR
#i o RMNRHAE B REBREMRR - AR 2R -
ATERE  TEHEMWA - SIDRESHEEERIAER - B
EEMNNREFHRS - BRRBEBU EEERHTK
R ARSERETNERERERRESH - FH T BYS
MERL - o BRI TETEREEEE  RAER
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have been adopted by hospitals, care centres and other
healthcare service providers.

ASTRI remains conscious of another important element in
the technology ecosystem - its people. Over the years, we
have helped foster tens of thousands of technology talents,
many within the organisation as its R&D team members,
others through student exchanges, training schemes,
workshops and other programmes. Promoting Science,
Technology, Engineering and Mathematics (STEM) among
the next generation has been one of our top priorities.

| feel delighted to have seen so many talented engineers,
scientists and researchers join us at ASTRI, each one of
whom has made a difference to the Institute’s endeavours.
While our workforce is primarily from Hong Kong's local
talent pool, we are also blessed to have a large number
of bright minds from other parts of Greater China, as well
as quite a few from other parts of the world. Through their
hard work and dedication, these talented individuals have
helped advance innovation and technology for Hong Kong
and beyond. Many of our former colleagues have gone on
to become technology leaders in prominent local, regional
and international enterprises. The bravest enterprising
souls have even chased their dreams and started their own
ventures. Much like the ancient Chinese Shaolin Monastery
which was a legendary cradle of learning of martial arts,
ASTRI seeks to nurture talents who aspire to master their
skills and sharpen their knowledge in applied science and
technology. It should not be an overstatement when | say
that ASTRI has nurtured a generation of technology talents
who have gone on to make greater contributions to society,
and we continue to do so.

ASTRI, as the largest scientific R&D facility in Hong Kong,
has a crucial role to play in promoting technology and
innovation not just for the city, but also for our country. Hong
Kong is currently standing at a historic crossroad. Faced
with national programmes like the South China Greater Bay
Area or international mega-plans like ‘One Belt One Road’
(OBOR), we must capitalise on what we do best - financial
services, creative design, technology research, flow of
information, legal and IP framework and so on. International
rankings consistently place Hong

Kong at the forefront of innovation;

Hong Kong ranks 14th in the 2016

Global Innovation Index published

by INSEAD. OBOR provides a
visionary blueprint for global
economic development where
Hong Kong can spearhead
innovation and act as
a hub of technological
excellence. By tapping into
all of these opportunities,
Hong Kong can achieve stronger
prosperity for itself, strengthen

BSTRI DAY 2016 /RSy i

BRREERIMAEERT R - RIS A%
7 - BlanmERERET S - REBRMER - FaEERN
BERAGNFEAMRERERBES YR EEKR - #
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= A =+
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Rt — BRI IERRERAGANS —EETE—
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ZREZSMBER » IR~ THEHAREAMWEIET
g EMBFEME R EEN AR - BT —RKEE
B2 Bl TRAMHE (STEM) SHEHMAR  —E=
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BEE  BALRFREETBHEELEAKBTINEN
At tNERAR - -EEEERZEE  HhEHEHE
TRIIRTS - BIRERET ~ BRI - BARE  REREAE
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China’s leadership in the OBOR programme and improve
the lives and livelihoods of people across the region. Closer
to home, we can fuel the economic and industrial growth
of Greater China, particularly the Greater Bay Area, with
technological solutions as well as financial and professional
services. If we can bolster our existing strengths with
innovative technologies, Hong Kong can boldly write the next
great chapter of its growth and prosperity.

ASTRI has a team of diverse professionals who can help
Hong Kong realise its aspirations. We will continue to invest
in our people and infrastructure, gearing up for cutting-edge
research in full alignment with local, national and regional
priorities. In an era where technology shapes every aspect
of people’s lives, how economies craft their development
strategies in the digital age needs to evolve. From tracking
the most recent mega-trends to exploring emerging
technologies for breakthrough innovation, ASTRI faithfully
serves Hong Kong by tapping into today’s opportunities
while positioning ourselves for tomorrow’s possibilities.

| must thank the Government’s Innovation and Technology
Bureau and the Innovation and Technology Commission for
their continued patronage and guidance. My sincere thanks
go to the members of ASTRI's Board of Directors for their
collective leadership, wisdom and guidance. | also thank the
senior executives, technology leaders and all staff members
for their hard work, dedication and commitment. Beyond
that, the support and encouragement of all our partners
and well-wishers in Hong Kong, Greater China and beyond
have kept us motivated to do great things throughout 2016-
17. With your support and patronage, ASTRI will continue
to develop, support and steer Hong Kong's journey of
technological excellence.

ersecurity and FinTech Collaboration

Signing C ony
Thursday, 1 D@er 2016
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Wong Ming-yam T 555
Chairman of the Board EE/5 L /E
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CORPORATE
GOVERNANCE

ASTRI is governed by a Board of Directors which has
representation from the academic, industrial and
commercial sectors and the HKSAR Government. Directors
are appointed by the Government and have collective
responsibility for ASTRI's leadership, policy and strategic
directions.

To achieve good governance, the Board, with the support
from ASTRI's management team, steers the Institute through
changing terms and conditions of the business environment
in which ASTRI operates. While ensuring exemplary corporate
behaviours, the Board maintains a particular focus on the
needs of the industrial sectors.

The Board and the management adhere to the four key
management objectives of ASTRI: transparency, speed,
user-friendliness and governance.

ESREENMENERES  REBEXRASZMR - I
REEBFEHANAR ESEHBERAZE &8
R B RIBE A B R R MIBR @)

HRERRFNES  BNRESREEITEBN2N%
T BRI AT BRI T 1031
o EERERFRFOINE S REBITERD
BRER -

ESRNEEERSNEETEEERA : SEHRE - 8N

EERENZEER -
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10.
11.

Mr Sunny Lee Wai-kwong, JP ZE %4 » K P+
Dr Davy Lo Kwok-wai ZZEEE {E +

Mr Wong Ming-yam, BBS, JP TBASE 4% » RERFIEE » ATF#H L

Dr Frank Tong Fuk-kay ‘2B EE+

Mr Humphrey Choi Chor-ching, JP 835554 » K F#H+
Professor Roland Chin Tai-hong, BBS, JP $8 K E#UT -
AEMEE KL

Mr Tony Choi Siu-chow, JP EiMi %% - KF#+

Ir Dr Alan Lam Hiu-fung #hEEs&1E 1 - Ti2ED

Ms Hera Siu Kit-wan BZ2ZE& +

Mr Ha Yung-kuen, BBS EE# %4 » IRFEE
Ms Cally Chan Shan-shan R 22 +

12.
13.
14.
15.
16.

17.

18.
19.
20.
21.
22.

6 i

Mr Denis Tse Tik-yang it 54

Professor Ching Pak-chung, SBS A% & (REFEE
Mr Cheuk Wing-hing, JP KB4 » K4+
Mr Andy Liu An-ting BIZEE%4E

Ms Annie Choi Suk-han, JP Ziflili &+ » KP4+
Mr Pindar Wong &3 54

Ms Cammy Yung Wai-ki REH &+

Mr Chuck Cheng Cheuk-wing ER28 54

Mr Kwong Chi-keung, JP B8 %% » KF#+L
Dr Meikei leong X EE +

Mr Duncan Chiu EBZ4R %4
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Board Composition EEFAVAEK
As of 31 March 2017, the Board comprises the Chairman, HZE2017%3831H ' EER/KXEBEER - MUBTE
two official members and 17 members. ERITNES -
Name, Company and Title EEHA - ARIRBN

Chairman xE

Mr Wong Ming-yam, BBS, JP IHE%?&E HEAEE  KEMHL

Director, eSPOT Lighting Limited CEBREERARES

Official Members ETES

Mr Cheuk Wing-hing, JP Y
Permanent Secretary for Innovation and Technology, : gg%g;%ggffjiﬁ

Innovation and Technology Bureau

Ms Annie Choi Suk-han, JP .

’ . 5 » A \/‘%
Commissioner for Innovation and Technology, : §§ﬁ§§§§$ s
Innovation and Technology Commission c "

Members (in alphabetical order according to surname) BE (CAEXHRIEFBES)

Ms Cally Chan Shan-shan o 3 3 22 =

General Manager, Microsoft Hong Kong Limited* : Microsoft &R B R A RALE

Mr Chuck Cheng Cheuk-wing 3§ JOE S

CEO and President, AppoTech Limited CERENERNEARA AR

Professor Roland Chin Tai-hong, BBS, JP BARHRKR  WEFAEE  KFEHL
President and Vice-Chancellor, Hong Kong Baptist University : é/ﬁ/x RERE

Professor Ching Pak-chung, sBs# : = A

Choh-ming Li Professor of Electronic Engineering, ggi??ﬁfﬁﬁg&ﬂ¥l&ﬂ?‘§@ﬂF ,
Director of Shun Hing Institute of Advanced Engineering, : ﬁlﬁtpj[j(r‘—’ﬁ{"ﬂﬂi Iﬁﬁg;ﬁﬁﬁﬁ -
The Chinese University of Hong Kong e e 7

Mr Duncan Chiu | EREAR A

Chairman, Lai Yuen Company Limited {HEBERQBER

Mr Humphrey Choi Chor-ching, JP BRESRE  KTFHE

Partner, PricewaterhouseCoopers CEORUKEETEMEBREEA

Mr Tony Choi Siu-chow, JP" DEOMNEE  AFHLE"

Executive Director, Hong Kong Garment Manufacturing Co Ltd E BEHKRERATNHITES

Mr Ha Yung-kuen, BBS EE%%E HEAE

Mr Kwong Chi-keung, JP T4

Senior Partner, Sit, Fung, Kwong and Shum Solicitors and i;‘%gi;%%fgi%k

Notaries R =

Ir Dr Alan Lam Hiu-fung Mﬂﬁﬁﬁi T26Em

Chief Executive Officer, Sengital Limited %ﬂﬁﬁﬁ PRABITHAER

Mr Sunny Lee Wai-kwong, JP ?%%ﬁi AEH+

Vice-President (Administration), City University of Hong Kong : CEBETAZERE (TH)

Dr Tiger Lin Zhen-hui~ = ~

Executive Director and Chief Executive Officer, 2£TE§ NEEGRADRTEER FHAS
CITIC Telecom International Holdings Limited coEE "

................................................................... ©000000000000000000000000000000000000000000000000000000000 0
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Mr Andy Liu An-ting
CEO, Ilumi Health Limited
Vice Chairman, HKBIO

Dr Davy Lo Kwok-wai
Consultant

Ms Hera Siu Kit-wan
Chief Executive Officer, Greater China, Vice President,
Cisco Technologies (Beijing) Co Ltd*

Mr Denis Tse Tik-yang
Managing Principal, Asia-lO Advisors Limited

Mr Pindar Wong
Chairman, VeriFi (Hong Kong) Limited

*Company and title were changed from 2 August 2017
#Awarded an SBS on 30 June 2017

“Appointed as JP on 30 June 2017

~Resigned on 9 May 2017

+Title was changed from 31 July 2017

Three functional committees, namely Finance and
Administration Committee (FAC), Technology Committee (TC)
and Audit Committee (AC), were formed to assist the Board
in managing ASTRI. FAC oversees ASTRI’s financial and
administrative matters, TC oversees research initiatives and
AC ensures that internal and external audit processes are
properly carried out.

The membership of the committees as of 31 March 2017 is
as follows:

Z|ZRESE
llumi Health Limited 47 B2
EBEYREHERIERE

ERRE L
L

MEELL

BRIsH: (5 BRAFH
RPEBEFENTE
EHERET

EERE LA
Asia-10 Advisors Limited BIB2&S % A

BVPERE
VeriFi (Hong Kong) Limited /&

* )\ F R A 201748 B 2 H B #
#A2017F6 A30 R ERBEFESE
"R2017E6A30HEZEAAFHL
~2017F5 8 9HBHE

+ER 20177 B 31 BB EHT

EERBYT=EYEEES  UBETREES - §
REEENFANERES UHBESRERENK - B
HITRZEEERRNREMBRITHRSE  BREE8E
ZREMENARIRE  FHEESARRABRINBES

RFZENT

LUTEBE2017FE3R31EEEESTHKERE

Board Member EEpnE

Mr Humphrey Choi Chor-ching, JP (Chairman) BERESE  KTFHE ()
Ms Cally Chan Shan-shan ok 3 3 22 =

Mr Duncan Chiu ERER A

Ms Annie Choi Suk-han, JP
Mr Ha Yung-kuen, BBS

Mr Andy Liu An-ting

Dr Davy Lo Kwok-wai

Ms Hera Siu Kit-wan

Mr Denis Tse Tik-yang

Mr Pindar Wong*

*Withdrew on 10 May 2017

Bzt KEHL
EERAL  HEMER
BIRERE

EEREL

mREEL L

HEF L
EFERLE

*R2017F5810HEH
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Board Member

EspR

Mr Sunny Lee Wai-kwong, JP (Chairman)
Ms Cally Chan Shan-shan

Mr Chuck Cheng Cheuk-wing

Professor Roland Chin Tai-hong, BBS, JP
Professor Ching Pak-chung, SBS

Mr Duncan Chiu

Mr Tony Choi Siu-chow, JP

Ms Annie Choi Suk-han, JP

Mr Ha Yung-kuen, BBS

Ir Dr Alan Lam Hiu-fung

Dr Tiger Lin Zhen-hui#

Dr Davy Lo Kwok-wai

Mr Wong Ming-yam, BBS, JP

Mr Pindar Wong*

#Resigned on 9 May 2017
*Withdrew on 10 May 2017

Board Member

FENRE  KFMHE (EF)

PR 3 2 2 +

BRI ST E

BARHE  EMES AP
RAFHER  REAER
ERERTE

BOMEE  KTP#HL

Rzt KFE#HL

EERELE  WEAER
MBS L TI2R0

MIRIEE +#

EEREL

THERLE  HEFMER - AF#HL
= ERE

#M2017E5 B 9R BHE
*A2017FE58 108 EH

EspR

Dr Davy Lo Kwok-wai (Chairman)
Professor Ching Pak-chung, SBS
Ms Annie Choi Suk-han, JP

Mr Kwong Chi-keung, JP

Ir Dr Alan Lam Hiu-fung

Mr Pindar Wong*

*Joined on 10 May 2017

#EEREL (£F)
RATFHER  REFAEE
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Changes in Directors EERKEEE
New Director 1 EZ{TES Date of Appointment Z{F B Hj
Mr Duncan Chiu : 21 October 2016
B S i —m—xE+A=+—H
Ms Hera Siu Kit-wan 21 October 2016
B2ELL cZE-RE+A=+—H
Mr Pindar Wong - 21 October 2016
BEYEEE cZE-RE+A=+—H
Retired Director :R{FE%E Date of Retirement 32{E B &8
Professor Andrew Chan Chi-fai, SBS, JP 21 October 2016
PREEHIE @ (REFEE » KEMHT CZE-RE+HAZ+—H
Professor Philip Chan Ching-ho, BBS 21 October 2016
PRESZHE  HEFEE cZE-RE+A=+—H
Ms Agnes Nardi Kar-wai : 21 October 2016
ERE+ cZE-RE+A=+—H
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LT RERRESREERSNEZEEN20165F4 81
HZE2017F3A31H BN EZEHERCHE -

The attendance records of the ASTRI Board and the
functional committee meetings held between 1 April 2016

and 31 March 2017 are as follows:

2016-04-06 2016-07-05 2016-09-28 2016-12-15 2017-03-29
Number of directors during the period
- - 2 2 2 2 2
BRESRREAY 0 0 0 0 0
Number of directors present at
meeting 17 16 18 16 17
EBHEAH
Number of apologies
3 4 2 4 3
TREAE
Group attendance in percentage
859 809 909 809 859
2016-06-01 2016-08-24 2016-11-24 2017-02-09 2017-03-03
Number of directors during the period
= S 8 8 10 10 10
HRNESRHREAH
Number of directors present at
meeting 6 7 7 9 7
EEHEAH
Number of apologies
2 1 3 1 3
TRE A8
Group attendance in percentage 75% 88% 70% 90% 70%

R
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2016-06-22 2016-09-20 2016-11-30 2017-03-15
Number of directors during the period 14 14 14
HANEERHEAH
Number of directors present at meeting 1 11 10
ESHEAH
Number of apologies
RIEA ® ® 4
Group attendance in percentage o

799 799 719

R 86% 9% 9% Yo

2016-06-13 2016-09-13 2016-11-22 2017-03-14
Number of directors during the period 5 5 5
HANEERHEAH
Number of directors present at meeting 5 4 5
ESHEAH
Number of apologies 0 1 0
TR A B
Group attendance in percentage o o o o
R 100% 100% 80% 100%

ASTRI ensures good corporate governance by adhering to
a Corporate Governance Manual that has been adopted
by the organisation with clear articulation of its policies
and principles. The Manual supports the Board and
management's efforts to operate and oversee ASTRI's
business in a transparent and accountable manner.

Taking into account changes and developments required
to improve ASTRI’s operations, sections of the Manual are
being updated, modified and strengthened. Changes in the
Manual reflect the changing terms and conditions of the
business environment ASTRI operates in.

BRRHERRE AT FREIPAERERE/NBE
MR WEFEITURRRFNVEREGKE - FME
EMPEERNEERUENR B2 RAKEREERE
R E S

ERGEE RN EEEMELAREEZNERE  RURIESE
R - SRR EREF MR SERE - FMORFE

REE -
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To exercise effective corporate governance, an Internal Audit
Department (IAD) was set up under the Audit Committee
(AC) in 2003 to provide the Board with information and
assurance on internal controls. Since July 2013, an Internal
Audit Charter has been introduced into the Corporate
Governance Manual. This Charter sets out more clearly
the responsibilities, independence, authority, planning and
reporting processes of the IAD.

Throughout the year, various internal audit reviews have
been carried out in accordance with the Internal Audit
Annual Plan approved by the AC. Despite some enhancement
recommendations, the reviews found that significant controls
were in place and all significant regulations and procedures
were observed in all material aspects. The reports and
recommendations of these reviews were submitted to the
AC for consideration.

In April 2007, the Board appointed the Head of Internal
Audit as Compliance Officer to assist its governance by
reporting significant non-compliance issues identified by a
team of Departmental Compliance Officers. The Compliance
Officer submits quarterly reports to the Audit Committee on
significant compliance issues.

RBERETRENERER  BRERN2003F M AEP
FERTER - AEPETMAFAHZESER - AOESHREM
BRAANEENERRRERE - BRIBRER2013F7AFER
HENER  YREHAALEERFMA - AESIHRK
EETENBE - B - BEHE - SAARERRES
E S

REE AR R BT EESHENANIETFENE - R
BE-FNETTRERNPETEFE - BRAIMET R
BT —LhEEE AENEERERTRENRCERE
EMEEER  YCEBFREABRLRER - ELEER
ERERERCRRETZEEEH -

2007548  EEREENBEABHIETERESRE
F BBESRETEXES  RBEBPIZEREEME
BNERTERBEFER - BILUE - SRTEARE

ENERBE  OFTZETRXFERS °
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As a public organisation, it is important for ASTRI to have
effective safeguards against conflicts of interest. ASTRI
completed the review of the Code of Conduct for Employees
and promulgated the updated Code of Conduct in November
2016. Suitable updates on Acceptance of Advantages,
Acceptance of Sponsorship, Acceptance of Entertainment,
Misconduct in Public Office, Indebtedness, Supervisory
Accountability and Reporting Suspected Irregularities and
Criminal Offences were incorporated in the updated Code of
Conduct document.

ASTRI is committed to ensuring a workplace with zero
tolerance for discrimination and harassment. To promote
equal opportunities in the workplace, ASTRI regularly
organises seminars on anti-discrimination regulations.

Under the direction and guidance of the Board via the
Audit Committee, the management and the IAD conducted
a company-wide Risk Profiling and Assessment exercise in
2010. Several risky areas were identified, and management
took prompt action to ensure that preventive controls were
in place. A Risk Register was formulated, and it is updated
when necessary to enhance the effective governance of
ASTRI. In addition, during the year a process was started
to review and enhance the existing risk management
framework.

InJune 2016, ASTRI successfully passed the ISO 9001:2008
certification renewal audit, which confirmed that ASTRI's
business operations fully complied with international quality
management system standards.

In October 2016, ASTRI's FinTech business operations
went through a surveillance audit on the ISO 27001:2013
certification. The audit confirmed that the Institute’s FinTech
business operations fully complied with the international
information security management system standards.

EB—FTREHE  ERREE —E8 M 5RP, & F
HEHE - ERRETR T EITASTE®RS » /42016
FIMBEMH T BHRANITASTR - FRTHTAEE
SR ETE BEIRGE ABAETETA &
% BEEmEFRERSRERTARMELESEZESTR
BEHBEEEH ©

ERGEHDR{—EARERRENBENRF THERE - B
TREIFREPHTERS  BRREHETEBRIX
RIRGIVTN G ©

EEENRNENBHIEESRET BT EESEE
T @ R2010FE1T 7T —H2 QAN AR D HTEFF (AR T
B WHETRESEMEE  FEEGRR T RET
B - LRI EARREAVFR SEEEIR IR NG - AT LS o R
nEl | BAEGE  WSRFEELER - LUE—HM
BERMRHAERER o LI FAEHKT —HHHERE
RRERERNEFRARRERF -

FERIBT 201656 A 2B 1SO 9001:2008 THEEHE
i RETER T ERRNEREFEEEHAEREES
HERZE

20165108 © FERIPR & miRHL E4%&E1E B H11S027001
D 2013 HIETERE KB BAERRNER
REEREEBERRETEERENREZEERFZE -
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PEOPLE AT FEER

From left: Dr Chen-jung Tsai, Mr Yiu-kei Li, Dr Daniel Shi Xun-qing, Dr Meikei leong, Dr Franklin Tong Fuk-kay, Ms Cammy Yung Wai-ki, Mr Bill
Zhang Wei-min, Dr Justin Chuang Che-i, Dr James Lei Zhi-bin
HZCHE | BRRIE L - FIBELL - LIEEL  HERERL  SEEEL REHLZL  RARSE HEZREL  EXEEL

Senior Management SRITHAER

As at 31 March 2017, the composition of ASTRI’s senior HZE2017F3831H @ SRITHAEEE !
management is as follows:

Headquarter Executives BIITHAR

Dr Franklin Tong Fuk-kay BEERLT THREAR

Chief Executive Officer (20175781 BEERfEmER )
(Departed on expiry of contract from 1 July 2017) BEHEL HEREE

Dr Meikei leong REH LT+ HENEEE

Chief Technology Officer EAEL+ SETRAE

Ms Cammy Yung Wai-ki (FA2017E5 824 BET)

Chief Financial Officer

Ms Elaine Wong Yan-lan
Chief Administrative Officer (Departed from 24 May 2017)
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Technology Division Heads
Dr Justin Chuang Che-i
Vice President, Next Generation Network

Dr Duncan Wong Shek-chong

Vice President, Financial Technologies
(Departed from 13 June 2017)

Mr Yiu-kei Li

Senior Director, Advanced Digital Systems

Dr Daniel Shi Xun-ging
Senior Director, Electronics Components

Mr Bill Zhang Wei-min
Senior Director, Mixed Signal Systems IC

Dr Chen-jung Tsai
Acting Director, Opto-electronics

Dr James Lei Zhi-bin
Acting Director, Intelligent Software and Systems

Annual Remuneration of Senior Executives

The tables below show the remuneration of the top three
tiers of senior executives of ASTRI for the period from 1 April
2016 to 31 March 2017:

RUTESEE
HERELT BIAR Gh—RBMAR)

FitfE+ BIAE (SRR
(FA20175F6 B 13 H B ME)

FRESLE SRBE (REBBRSR
SIEEL SREBE (EFH)
RARLE SRRE (BNERASRRER)
BIREEL BERE CLEF)

BHOREL BEAE (BCEFEERS
S RITHA BN
LT RAEREE2016FE4818 £2017F3 831 HHIE

FEE=BANSRITHRAEHMH

Post Annual Remuneration* 1 Apr 2016 - 31 Mar 2017 (HK$)
v 2EHN H2016F4 818 ZE2017F3H8318 (GB)
Chief Exeoutive Officer
3,750,000
3 level one executives
_ L, - 7,709,630
15 level two executives 21,658,870

THEAZRITHAER

Annual Remuneration (HK$)*

Number of Senior Executives

2EFHMH CB) * BRITHRAEHE

1,000,000 or below 1
1,000,001 to 1,500,000 7
1,500,001 to 2,000,000 5
2,000,001 to 2,500,000 3
2,500,001 to 3,000,000 2
3,000,001 to 3,500,000 0
3,500,001 to 4,000,000 1

* Annual Remuneration includes Base Salary, Salary Adjustment, Acting
Allowance, Variable Payment and Cash Award (Inventor Award). It is
rounded to the nearest HK$10. Two senior executives joined in the
course of the financial year; their annual remunerations were calculated
on a prorated basis.

REFNEEEAFHE  FERE  BMEEY  TEFHN  RSRB (A%
BEAHE) c WRAAZTNY - ERFETMAMESRITRAS - H2F
FENRLL B E -
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Management Structure

During the 2016-17 financial period, ASTRI has been
headed by a Chief Executive Officer responsible to
the Board of Directors for the overall management
of the organisation. The CEO has been assisted by
the Technology Division Heads and senior executives
responsible for R&D, administrative, financial,
commercial and other supporting functions.

To scale up our research capabilities and activities,
we have strengthened our management structure
to provide more room for growth and promote
technology development. The management
structure as at 31 March 2017 is as follows.

BEERE

R2016- 178 IR FE - BRIRAITHRAREE  WAESE
REERANERRERE - THARETARMBEERS
RITHAE - BENEME - THERE - % - BERA
b EHBE -

ATRERAVERENREFAENRE - ROB(CERRE
DREEZHERZBREARIMER - TEAEZE2017
FIAMAEMRNEERE

Chief
Executive

Officer
THAR

Chief
Financial

Officer Officer

Administration
Services

PRPLE
1THUED

Accounting
g

Finance &
Corporate
Planning

IR
35T EIE

Corporate
Secretariat

RNEWEH

Public Affairs
AHEBFHE

Legal
SEEEEER

Business,
Sales and
Contract
Management

IT / Facilities

R/
RIEEEE

HR Operations

ADER
1T

Talent
Acquisition

AT REEE

Procurement

EREBER

Chief
Technology
Officer

EHRENRAE

Internal Audit
Department

NEREETED

4 Technology
[ Divisions
H T Ep

IP / Knowledge
Management

HHEER
HIHEEED

Project
Planning /
Execution

6 H RS
HATER

Quality

Management

mEAEER

Technical
Marketing
BeifiT 45
EEHED

Business
Development

A nRED
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A Professional Team

ASTRI builds its strengths on people and talent. Over 80% of
ASTRI’s staff are in R&D functions, with ample expertise and
experience covering a broad range of technological areas.

HXE X
AAREREEUERNEREE - IENRZRET
AR BTRAR - ABNTESNES  BE
TRESRFTTIE -

TECHNOLOGY DIVISIONS
BT ER

Mixed Signal

Technologi Systems IC

AL EX Y
Electronics
Components

BTt

NS

Networking
Software

REEt

RF Systems
CIpEEN 5

Intelligent
Devices
Energy

CLZ 255 e

Mobile and
loT Platforms

EEIRIY L

7 £
[=)

Technology
Co-Design

EESE:

Baseband ; : : Systems &

CORE COMPETENCE GROUPS /" "\ \ s
Packaging ¢ lél : ° S%#J:%?: ‘ =2

SRR : BER2 Intelligent

Computing
REER

Emerging Low Power Modules & Cloud
Systems Design Integration Computing
LN EThFERE Machine EEEEEE 959 Blockchain EmEtHE
Power Learning UIUX
Devices Platforms /
e BESETA FRmR

Secured

Platforms

EER2

SoC Systems
EX Y

Intelligent

Opto- Software &
electronics Systems

%ﬁﬁﬁf
Secu I'Ity & ERL
Data Sciences

ERZEH
BENE

Multimedia

B2 HT Cognitive

Systems
BEERHMAS

Manufacturing
Technologies

SUER M

Data
Analytics

REE DM

Cyber-Physical
Systems

SEYERLG

ASL

FERIBR 4848
ZEWEMR

Optoelectronic
Devices

KBTI
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Headcount Status

The following is a breakdown of staff members under the

BTAE
UTREE201743831BAHE IHBERNGEHE

respective divisions and teams as at 31 March 2017. Bl
Division ZBF9 Number of Staff E T&H
Headquarter ®© 00000000000 0O0CO0O0
a2 80 MMMMMMMMMMMMMMMM
Communications Technologies ® 0 0006060000000 0O0O0O0O0O0Ud
B 9 MMMMMMMMMMMMMMMMMMME
Mixed Signal Systems IC © 0606060600000 00
SEAEERG S 61 MMMMMMMMMMMAMI
Advanced Digital Systems ®© 000060600000 00
SR HIE RS 66 MMMMMMMMMMMMMI
Intelligent Software and Systems ® 06 0606000606000 000O0CO0CO0CO0COCOO
58 50 1 £ 72 101 M 00 00 M O O 00 0 0 A 04 0 M M M M M M MM
Security and Data Sciences ® 000000 0 0 O (
EEREYENE 52 MMMMMMMMMMI
Opto-electronics ® 00 0600000 00
= 56 MMMMMMMMMMMI
Electronics Components " i i i i i i i ii Total &2 &
Bf 593
Others o 0 0 0
Hit 19 MMMN
Interns e 0 0
RETEE 16 MMM

v =
. =5staff 5T

Academic Qualifications of
R&D Staff

Academic Attainment (as of 31 March 2017)*
BR (8Z2017%3A318)*

Bachelor’s
Degree
B

*Interns are not included
*TEEEEMRE

MEAEBRRE

M
R&D STAFF
MEAE 52% / NII)aster’s

egree
\ &t
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R&D DIRECTION AND
STRATEGY

FITB% 75 [0 K2 oR g

FINANCIAL @
TECHNOLOGIES @
(FINTECH) .M
SRR DIL‘)

Communications Technologies

BB

E—

SMART CITY
BE2Wm

Electronics Components
E1

Opto-electronics

HEF

Security and Data Sciences
FEERTHEHIERZ

HEALTH
TECHNOLOGIES

(=230

Security and Data Sciences
FEER2EEIERE
Intelligent Software and Systems

BRERMTERR L

NEXT
GENERATION
NETWORK
#— K@
AR

Communications Technologies
EEESE ]

Electronics Components
EF

Mixed Signal Systems IC
BAERASRR

Advanced Digital Systems
FEHERG

Opto-electronics

HEF

Security and Data Sciences
FEERREHIERZ
Intelligent Software and Systems

BRERMFEAR

INTELLIGENT
MANUFACTURING

BreRE

Communications Technologies
FERIESS ]

Opto-electronics

HEF

Intelligent Software and Systems

LR ERRLS
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ASTRI is committed to delivering world-class innovation
to help develop Hong Kong into a premier technological
hub. We develop technologies that can be transferred,
commercialised and used across industries.

FINANCIAL
TECHNOLOGIES
(FINTECH)
@B

SMART CITY

FERIET B AR SR —
RERE-EHORRHDO -
BEMRBITREMER -

HVRIFT AT - BB ERBEA
LRI AR ~ BRI A

AV
Alb
=

INTELLIGENT
MANUFACTURING
Bhen

NEXT HEALTH
BEHT GENERATION TECHNOLOGIES
NETWORK 2 Bl

In 2016-17, ASTRI continued to strive for excellence based
on the five cornerstones of its technology strategy developed
in the previous year. In 2015-16, ASTRI embarked on a
strategic exercise to enhance and consolidate its research
strengths by identifying five core focus areas. Together, the
Hong Kong Branch of the Chinese National Engineering
Research Centre for Application Specific Integrated Circuit
System (CNERC), they form the ‘5+1’ strategic impetus. This
is the direction to ensure optimal utilisation of ASTRI’'s R&D
strengths, and to ensure a more prolific and dynamic future
for the organisation.

The five strategic focus areas are: Financial Technologies
(FinTech), Smart City, Next Generation Network, Intelligent
Manufacturing and Health Technologies. In addition, the
CNERC Hong Kong Branch is the other key element of the
strategy. Having its main centre in the Southeast University
in Nanjing, the CNERC Hong Kong Branch is the first of its
kind to be set up in the SAR. ASTRI is well-poised to caterto a
wider range of technology needs and achieve more exposure
while generating significant impact on the national level.

The five strategic focus areas and the CNERC Hong Kong
Branch (‘5+1’) are interwoven to create synergy - together,
they form a strong grid of ASTRI’'s R&D focus and direction.
R&D in these five strategic focus areas are pursued through
seven technology divisions: Communications Technologies,
Electronics Components, Mixed Signal Systems IC,
Advanced Digital Systems, Opto-electronics, Security and
Data Sciences and Intelligent Software and Systems.

M— BN

2016 E2017%F » ERITEET A L —FWEMTHEE
B EEAROER EENERSEM - £201522016
F o EMRAEERHARER - HE T EEZ W EEE
ERYTERERERER ARG IEEMARFALEED
R (TR H0) - AR [5+1] RS - BIRANZEE
HtREBZABFE - SETEHERERPTWTR
ENBEZLELEFA  RRENEZENEEETN -

FERIBE M BB OB SRS - SRBK - E8Hm
M—RBAAE  SReRERBERI - 1t BRER
SR ER RS TR R OE B D o0t 2 2% SR
M5 —EAFERER - BXEAERERAG LRERMHAR
Hty (CNERC) WEMREHMINERTREALE - B
DHRORMIEBES - BRI C EMITER - NIEEE
REMEENRE  SHEZEHENRRHENELE
SLERRIFEA o

T AR EREER —ETR2oH0 ([5+1]) ~ 48
BAER  ERENMEMEERESQNBAER - 2fE
RSO B2 SRS O SRR 3% - AR IBIB LA T ERFT
FR BRI EFal BNEREGRS - TE
HERS KB TF GERZHYBHNE  UREEHRMN
N
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TECHNOL

HES

Overview

The Communications Technologies (CT) Division was
established in 2005 to conduct focused R&D on market-
ready, leading-edge communications technologies and
solutions. CT delivers value-added information and
communications technology (ICT) applications and services
for the benefit of industries and communities.

CT researchers and engineers come from diverse
geographic, academic and professional backgrounds. Many
of them bring along rich experience of working in large,
global corporations and research institutions. Consolidating
its core technical competence in the following areas, CT
provides end-to-end system solutions across a wide range
of applications.

* Networking Software (NSOFT): CT develops large-scale
and real-time software for telecom networks, Network
Function Virtualisation (NFV) and orchestration, as well as
Software Defined Networking (SDN). Its solutions provide
agile, scalable, manageable next generation network
infrastructure supporting 4G and beyond. In addition,
the Division works on Cellular Vehicle-to-Everything
(C-V2X) systems and management applications help
realise a smart mobility system ensuring vehicular and
pedestrian safety.

ATION

BE
BRI (CT) FBELIL 20055 » B PARFES R STBRAR
MMBBRT SR - AEEBAL - EMAERREERIRAE
EEMRBERRE (ICT) AR RMR -

HEMABHMEESRTREMRAU RS - FETE
- BMREXER - ERASHHAGBEBE SN
ZHBTENDEER - SATBPI BN N &R T 218K
DEATRE SN - WHRBBEARMIREIRNWRGRRT R

o MEEM (NSOFT) : BRI MTAR B ENAIL - H48Th
BEIEHHE (NFV) ~ BEREER R EZM4 (SDN)
B AREBRYMF » HBERD RIFI4CKKIGH
i MERBEE  JERE  ZREESH —KAK
EMREAEE o i ZIRMTERE R T BB S
A (C-v2X) A MEEER  EPEREEIBR
5o REEWMTAZE -
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e Baseband Solutions (BSOL): ASTRI is a pioneer in
developing and testing communications technologies
that support LTE and more advanced communication
networks. Its R&D efforts involve baseband and upper
layer protocol stacks, and next generation Centralised
Radio Access Network (C-RAN) technologies to enhance
overall cellular network throughput by coordinated
interference management and radio resource
allocations.

* Emerging Systems (ESYS): R&D in this domain include
5G radio access technologies, Software Defined Radio
(SDR), C-V2X technology, full dimension Massive Input
Massive Output (MIMO), dynamic spectrum utilisation,
and enhanced broadband wireless innovation platform.

e Mobile and loT Platforms (MIP): CT specialises in
developing and facilitating scalable technologies and
large-scale total system solutions that fully realise the
potential of Internet of Things (loT) in Smart City and
other applications.

Technology Focus and Services

Networking Software (NSOFT)

The Networking Software Group focuses on developing
next generation virtualised mobile core network software
solutions and V2X networking systems.

The virtualised mobile core network solution includes:

* Telecom-grade virtualised mobile core network software
(including Evolved Packet Core (EPC), Cellular Serving
Gateway Node (C-SGN), small cell gateway, and IPSec
security gateway), with focus on the performance and
high availability capabilities under x86 virtualised
platforms

* Network orchestrator to automate and visualise end-
to-end network deployments to significantly reduce the
complexity, human errors and deployment time for LTE
or next generation network infrastructure

e NFV platform reference design integrating open
virtualised platform components which delivers
performance, stability and with deployment automations

These technologies are licensed to customers for
deployment in public and private LTE networks (e.g. internal
signalling network to support subway line operations). The
Group collaborates with major players such as Intel on NFV
technologies.

The V2X Networking System R&D focuses on using V2X
low latency communications to detect potential risks to
road safety, and to give immediate warnings to drivers and
road users. Some examples of real-life risks and warnings
include: emergency brakes, intersections, do not pass, and
blind spot detection.

o EFEMARFE (BSOL) : BRI ZEMBEFAHLTEMN
BEE BRI A TR - Hf SR TR RETES

i BRHATEEENEREE R N - RAERE
BERERE

o MEAL (ESYS) : LB B BIESCERIEAR
M7~ MU ERERE (SDR) - BEVEBARIIN - KRR
ZAZHRE (MIMO) R4t ~ B)RIEREER - ki
HEHEEEHTE -

s BEMYEATE (MIP) @ I rASERFEME
BUEREMEARKEEZAGHERLTRE  T2ERY
BREESNmEEMERSEIED -

ESREE e

HEE A (NSOFT)

REEHRIMASENIER T —RERB B OB
RIS EREBRRRPEERL

ERBBRORRNERTREEUTEIM|
e ENMARERBIRLOBERT (BEEKXLHK
(EPC) ~ BEIBRIS4IRIEA 2L (C-SGN) ~ NE VSIS
MNZ2HEE) @ ZRMEEREXCER(LFE L
PEREM S AT A o

o MIRGRBEER T LS IR IR A KT E BB LA R -
fEm RiEFEELTES H — AR ER KRB EMM -
ABEREENMERRE -

o MIMINBEERLFE  EMTHBERLFETHN
SERT FoRkaltee  BEMR W rET
BELERE -

BRI Lk iREREF  LMERIANER
LTEARAE (fln s &t S4BT AR BPANSRA L) - BKilg
AERZEEE (Intel) SERBRENF - HBRPKUEER
feBeity o

ERFS AR R e T A8 3 0 AT S R PR EE B AR S SR Al RS AT
FRATRIBRE RSB R R - 307 Bl @ R AERE A E
BRHES RELEEPNMTFEE  BSRME - +F
BO - RIS R SRE LAk B
BRI EPRER HTAEER -
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End-to-end loV and V2X management solution for road safety
i B RN R EE S RUNESERRS

ASTRI helps to build a connected car
ecosystem for Hong Kong by using
the Cellular-Vehicle-to-Everything
(C-V2X) technology

- cars may communicate with one
another, pedestrians, and road

side infrastructure to enhance road
safety and deliver a better driving
experience

ERGRH N AE BRI SR
(C-v2x) £ifi - JRE R MEER
o IR AR RN 1T AFIRR IR EREER
i - BANRER R R

RMUF BRI

Baseband Solutions (BSOL)

In collaboration with industry partners, the Baseband
Solutions Group delivered the world’s first commercial grade
Frequency Division Duplex/Time Division Duplex (FDD/TDD)
dual-mode LTE small cell and TD-LTE terminal baseband core
reference designs. These technologies address the demand
for high speed mobile data and higher quality services in
both public telecom and private mobile networks.

The Group’s reference designs are industry-proven and
have passed inter-operability tests by infrastructure vendors
and operators. With the professional support of the Group,
its partners passed a leading operator’s stringent bidding
tests on small cells and terminals. The design ranked first in
China Mobile’s small cell bidding process.

The Group is developing next generation Centralised Radio
Access Network (C-RAN) technologies to enhance overall
cellular network throughput by coordinated interference
management and radio resource allocations. The C-RAN

HEM AT (BSOL)
EFEMRFREMAHERBHET > EHE2REREEA
PBIBDETMEEDE T (FDD/TDD) EE&HIKXLTENE U
N TD-LT K ixE%5# (Baseban core) Z2E K5t o B
i mE AREMEEARHERESREBNEEER
HHIER o

RIS ERTTBBTXERBE > WEB T ZRBMR
BHEBNEESRNERIS - ERMARMANEEXE
T AEBHOERT TELERH/ N AEENKRRIE
MBS AR - ZRFTEPEBBN/NEBBRERESD
BEsE— -

RAAIEEREH —REPEREANL (C-RAN) &
fii - BRATEBASENERERSE - BABBASR
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architecture also allows general IT equipment to carry out
communication-specific processing which further reduces
the cost and power consumption of cellular networks.

Other ongoing R&D efforts include next generation small cell
technologies, physical layer algorithms for Enhanced Mobile
Broadband communication in 5G, and LTE Machine Type
Communications (MTC) terminal reference design for loT.

Emerging Systems (ESYS)

The Emerging Systems Group is undertaking projects to
develop a Software Defined Radio (SDR) platform and core
technologies for 5G cellular systems to increase spectrum
efficiency, and to reduce both hardware cost and energy
consumption. The Group is also developing LTE Device-to-
Device (D2D) technologies for public safety networking and
smart city applications. In addition, the Group is working on
V2X technologies for connected car applications.

Working with government bodies and cellular operators, the
Group trials state-of-the-art wireless technologies to enable
new application solutions such as dynamic spectrum sharing
technologies for TV white space and unlicensed band. It
is also developing an Open Wireless Innovations Platform
(WIP) by integrating technologies from ASTRI and other third
parties to provide a configurable network environment for
system development, integration and verification.

The Group also collaborates with leading industry
partners and the academia to create IPs, contribute to
academic research and publications, and strengthen 5G
standardisation efforts.

Mobile and IoT Platforms

The Mobile and loT Platforms Group focuses on developing
technologies to tackle the scalability problem of IoT
systems for large-scale deployment. These systems can
accommodate vast amount of network traffic triggered by
millions of devices and mobile users. At the same time,
they can function cohesively with the cloud resources which
can scale horizontally instead of vertically. In addition, the
Group works on proximity, geographic information and real
time telemetric-related technologies such as positioning,
navigation, map rendering, sensors data processing, and
smart distributed gateways, etc.
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Innovation, Applications and Collaborations

The R&D efforts of the CT division have resulted in a large
number of innovative solutions and applications, including:

TD-LTE Technologies

The Division has successfully developed commercial-grade
TD-LTE technologies which were utilised to build a railway
Communication-based Train Control (CBTC) signalling
network system. The system has already been deployed at
the recently opened Wuhan Metro Line 6 - the first subway
signalling system in the Mainland to use LTE technologies.

Compared to the traditional Wi-Fi based railway
communication network, LTE-based CBTC system
reduces signal interference, enhances high and reliable
mobility, provides better security, and shortens the signal
communication time between trains and control centres.
ASTRI's network solution has high reliability on handover,
enhanced failure handling mechanisms during the train
movement, and improved safety and efficiency mass railway
transit operations.

The prototype of the Communication-based Train Control (CBTC) signaling
system using TD-LTE technologies: the technologies are deployed at Wuhan
Metro Line 6 - the first subway signaling system using LTE technologies in

the Mainland

BRATD-LTEBAR MK FIEBIEH R4 (CBTC)MERR « A ARRE

HbEE6SRAR — R A E — A ALTER M A BE IR RS

Next Generation Mission Critical Communications

Broadband Trunking Communication (B-TrunC) can support
one-to-many voice calls and one-to-many video calls by
leveraging the new one-to-many transmission mechanism
in its radio interface. Mission critical communication is
essential for fast response time to ensure the safety and
order of communities, firefighting, public health, national
security and economic stability. Having recognised this
serious need, the B-TrunC standard was developed to
enable mission critical communication for Public Protection
and Disaster Relief (PPDR) operations.
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In this project, ASTRI has developed LTE-based Broadband
Trunking Communication (B-TrunC) technology, which is the
first standard from China to be accepted by the International
Telecommunication Union (ITU). It was acknowledged as
an international PPDR broadband trunking air interface
standard. The key features are:

e Release 1 and release 2 B-TrunC standard compliant

* Emergency broadband group communication

applications
* Flexible bandwidth management
* High frequency efficiency optimisation

Broadband Trunking Communication (B-TrunC) base station
TEEEIBE (B-TrunC) ik

Next Generation LTE Small Cells

C-RAN solutions provide flexible, power-efficient, software-
based, and centralised baseband pool for commercial LTE/
LTE-A and 5G deployment. C-RAN’s key features include joint
transmission and reception, new waveform, and massive
MIMO. C-RAN is versatile and suitable for private networks
with application specific requirements.

In this project, ASTRI has developed a pre-5G C-RAN
reference design with the following key features:
e Virtual Cell

* Flexible Centralised Unit - Distributed Unit Splitting
e Full dimension MIMO
e Joint Transmission and Joint Reception

Virtualisation for 4G and Beyond Mobile Networks

In this project, ASTRI developed disruptive network
virtualisation technologies for the telecom industry, enabling
flexible deployment and reconfiguration of LTE network.
The researchers used general purpose x86 servers and
delivered excellent throughput (40Gbps) and high reliability.
ASTRI is also collaborating with Intel and a leading telecom
operator for this project.

Smart Indoor and Outdoor Geographic Information System
(SI0GIS)

ASTRI has realised the design of a scalable architecture
for a seamless integrated indoor and outdoor Geographic
Information System (GIS), capable of supporting real time
data capturing and monitoring. It also features algorithms
for smart navigation and efficient mesh networks for Internet
of Things (IoT) telemetry data.
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The SIOGIS technologies were showcased to the general
public through Energising Kowloon East Office (EKEO) and
also at the First@Science Park event.

Based on the SIOGIS technologies, a Smart Parking Server
went through pilot trials. The system collects real-time car
parking vacancy data in the Kowloon East Smart City Pilot
Area. The collected data are used by the Government
including EKEO and the Transport Department in their
respective mobile applications “My Kowloon East (MyKE)”
and “Hong Kong eRouting”. Such data are also available for
public access through www.data.gov.hk.

Interface of ASTRI Smart Parking Server
ZRERGERE

Collaboration and Commercialisation of Next-Generation
Network Technologies

ASTRI partnered with a large number of enterprises and

institutions to try, test and implement its communication

technologies. Some prominent examples include:

e LTE Virtualised Evolved Packet Core was licensed to a
major telecom operator for building new application and
services using LTE.

e B-TrunC base station reference design was licensed to
Hebei Far East Communication, and ASTRI technology
successfully passed B-TrunC certification test, ready for
commercialisation.

e LTE-M base station reference design was licensed
to Hebei Far East Communication. ASTRI technology
successfully passed certification test and is ready for
commercialisation.
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ASTRI showcased the technologies in leading
international telecom exhibitions including Mobile World
Congress Barcelona, Mobile World Congress Shanghai
and PT/EXPO China in partnership with our partners (e.g.
Sunnada, Comba, Artesyn, Rohde & Schwarz, Keysight,
and TCL).

Showcasing ASTRI's technologies in Mobile World Congress
Barcelona, Mobile World Congress Shanghai and PT/EXPO
China

EBRERES  RTRERRORM

Mobile Edge Computing (MEC) Proofs of Concept: (1)
Vehicle-to-everything (V2X) for road safety and (2) Virtual
Reality (VR) tour solution

Internet of Vehicles (loV) Application: Fleet Management
with real-time status monitoring of mobile vehicles’
dashboard, user and fleet group information, historical
trip records and data, etc.

NB-loT core network (C-SGN)
LTE C-RAN solutions on Artesyn MaxCore Platform

Coordinated virtual cell Centralised Radio Access
Network (C-RAN) base station for inter-cell interference
mitigation and system throughput enhancement

Coherent Joint Transmission prototype for distributed
MIMO with phase synchronised active antenna units

ASTRI’s leading Open Air Interface (OAl) software defined
TD-LTE UE solution supporting TD-LTE interoperation with
commercial base station

Established an LTE trial network at the Chinese University
of Hong Kong for education and testing

Designed the private LTE trial network at the Hong Kong
International Airport to enhance the stability and mobility
of daily operations. The trial will conduct several use
cases including: mobile surveillance and video analytics
through portable camera station and LTE network. The
completed trial network will be ready in Q4 2017.

Smart Indoor and Outdoor Geographic Information
System (SIOGIS)
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ASTRI contributed the data format and interface design
for collecting the Kowloon East real-time parking data
through ASTRI's Smart Parking Server with ‘Smart
Parking’ function accessible to private car park owners
and operators in Kowloon East.

ASTRILTE
Infrastructure

The SIOGIS technologies were showcased to the general
public through the Smart City Week (07-13 November
2016) of the EKEO and also the First@Science Park
exhibition (23-24 February 2017) at Hong Kong Science
and Technology Park (HKSTP).

Public Sector Trial Scheme (PSTS) Telehealth Technology
Platform: The trial with Tung Wah Group Hospitals
(TWGHSs) lasted for nine months and the system is
currently being used in their day-to-day operations. The
system intends to improve the service quality of daily
operations of the ‘Wong Cho Tong Day Care Centre for
the Elderly’, in alerting caregivers about Alzheimer’s
patients accidentally leaving the group during outdoor
activities.
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ASTRI LTE Private Network Trial
FERIRLTE EERERE R

Demonstrating the Smart Indoor and Outdoor
Geographic Information System (SIOGIS) at Science
Park event
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Project Highlights

Internet of Things (loT) via BLE Application and System
VI (KT FEEE T FE AR 24T

Open Broadband Wireless Innovation Platform (WIP)
FREEREEAFTE

In-Car Gateway Software for Internet-of-Vehicles (loV)

RREBRANENRBERT

LTE Machine Type Communications (MTC) Baseband Technologies

LTEM R A B E TR

Telehealth Technology Platform
R RRRERNTT S

Emerging System for Efficient and Dynamic Spectrum Utilization

BN B RESRE L E R R AT

High Efficiency RF System
SR CIEESH

Virtualisation for 4G and Beyond Mobile Networks (NFV)
4G R T—RNBBRKZEER L

Smart Indoor and Outdoor Geographic Information System
BREZREMIBEERS

Next Generation Small Cells

[ AV =8

Core Network Evolution Research for NB-loT
NB-loTHY#Z N8B #E W 52

Next Generation Mission Critical Communications
T—RESBEREG

Long-haul loT and Location Service for Smart City

BE M REBYEBASRHMNENERANRE
LTE Vehicle-To-Vehicle (V2V) Communications Technologies
LTE BE¥ BB

5G Access Technologies for Next Generation
Heterogeneous Networks

T —REBPZHHISCEAR

Trial: LTE Private Network for Video Delivery
HA . LTEERRBIRIEER

EXTIRIER

Jan 2015 - 30 Jun 2016
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Jan 2016 - Sep 2016
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Mar 2015 - Sep 2016
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Mar 2016 - Dec 2016
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Mar 2015 - Jan 2017
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Sep 2015 - Sep 2017
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Feb 2016 - Feb 2018
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Mar 2016 - Sep 2017
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Jan 2017 - Oct 2017
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Feb 2017 - Feb 2019
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201738 £2017%F12H

Mar 2017 - Dec 2017
2017538 E2017F 1218

Mar 2017 - Mar 2019
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ASTRI

ELECTRONIGES

COMPONENTS

Overview

Focusing on market-driven solutions, the Electronics
Components (EC) Technology Division specialises in
advanced packaging technologies, materials and devices
development, and module integration. Its technologjes cater
to applications in the electronics sector particularly in the
consumer, automotive, power and energy segments.

EC transferred its technologies and products to 10 Hong
Kong and Mainland-based companies through existing
collaborative projects and new contracts with a total value of
more than HK$23.5 million (~41.1% industrial contribution).
Besides, EC signed seven new contracts with some tier-one
electronic component manufacturers and a few small to
medium technology enterprises. A collaborative agreement
was signed with Zhongke Laifang Energy Technology (HK)
Limited [ZKLF(HK)] to establish a joint laboratory for the
development on environment-friendly advanced aqueous
based energy storage systems. Through these partnerships
ASTRI supports the partner companies to rapidly realise
their commercial products with advanced, innovative
technologijes.
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On intellectual property development, EC has released eight
new inventions in the areas of power electronics and 3D
interconnection technologies. In addition, six patents were
filed while eight were granted, in the US and China.

The three key core competence groups under EC - Power
Devices (POWER), Packaging (PACK) and Intelligent Devices
Energy (IDE) - will continue to pursue advance R&D for
various technology solutions and industry applications,
reinforcing EC’s leading role in each of its core areas of
competence.

Technology Focus and Services

EC seeks to develop leading-edge core competence in
advanced value-added power electronics products with
significant cost and performance improvement. Its solutions
are useful for many smart city applications such as Electric
Vehicles (EV)/Hybrid Electric Vehicles (HEV), data centres
and new energy sources. EC’s core competencies cover the
following major aspects:

* Low-cost power devices based on
Silicon Carbide (SiC) and Gallium
Nitride (GaN)

* High-thermal and high-density
substrate to achieve high power

density Power Devices

FEHEEEMBRAH
IR T RIEER)

ASTRI and Zhongke Laifang Energy Technology (HK)
Ltd establish a joint laboratory to drive R&D for next
generation energy storage systems which are safe,
efficient, and eco-friendly
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* Magnetic and other key components to achieve high
power conversion efficiency

e 3D packaging to integrate power electronics,
microelectronics and sensors for smart control systems

e Low-cost, high-density energy storage systems with high
reliability

The Power Devices Group develops advanced semiconductor
power devices as well as inverters and converters. These are
applied in electric vehicles, solar cell energy, wind mill energy,
cloud computing data centers, air conditioners, subways,
trains etc. The Group focuses on wide-bandgap (WBG) and
their applications together with Si devices (ICs, IGBTs). The
Group designs and fabricates power chips, and provides
customised solutions from discrete level device design to
fabrication. The Group also develops related circuits and
topologies for inverter and converter ‘control modules’ which
employ wide-bandgap semiconductor devices with SiC and
GaN.

The Packaging Group focuses on modelling and simulation at
multi-scale and multi-physics dimensions. It also specialises
in high density interconnections, embedded passives and
actives, high thermal solutions, key components, advanced
substrate, 3D integration and so on. All these support high
power and high frequency applications such as power
electronics, automotive electronics, data centre, new energy,
and smart city.

The Intelligent Devices Energy Group develops robust
technologies for energy storage - with wide applications
in smart home and smart city. The group has successfully
demonstrated industry fabrication and field test of LIB
cell prototypes and is currently cooperating with industry
partners, such as ZKLF(HK), to develop advanced energy
storage modules with green and safety advantages. It
targets to strengthen its cooperation with industry partners
and to explore the development of advanced energy storage
systems for LEVs and other related applications.

In 2016-17, EC widened the scope of its R&D endeavours
to power devices and system integration for various
applications such as in smart city and electronic vehicles. All
these are expected to generate substantial economic returns
and social benefits for both local and overseas markets. Its
strategic impetus was on ten ITF projects, five of which were
successfully completed, with two on-going and three newly
commenced projects.

Research on SiC diodes
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Innovation, Applications and Collaborations

Leveraging its advanced infrastructure and a clearly
orchestrated set of core competence, EC focuses on high-
frequency and high-power applications including power
electronics, energy storage, automotive electronics, etc.
During the reporting period, EC expanded its research field
to develop 3rd generation semiconductors, next generation
SiC diodes and wide-bandgap-based intelligent power
modules, etc.

Contributing to Industry Endeavours

ASTRI was elected as Chair and Co-chair respectively for the
International Collaboration committee of China Advanced
Semiconductor Industry Innovation Alliance (CASA), and
the China and Packaging and Module subcommittee of
International Technology Roadmap for Wide-bandgap
Semiconductors (ITRW). Furthermore, ASTRI engages and
collaborates with the Institute of Electrical and Electronics
(IEEE) on Semiconductor innovation and industry standards.

ASTRI joins the launching ceremony of the 3rd Generation
Semiconductor Industry Base in the South organised by Guangdong
Provincial Department of Science and Technology
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Integrated Power Module for Networking and
Telecommunication Equipment

Power module is the core component of the power supply
unit (PSU). Its main function is to convert grid electricity
for various applications at different voltage and current
levels. The global market of switching power supply
reached USD 30 billion in 2013, and the networking and
telecommunication equipment (NTE) market will grow at the
fastest rate over the next five years. However, the market
share of domestic products is less than 10%, and most of
the telecommunication companies are still using imported
products in their high-end systems. According to Moore’s
law, the integration density on the motherboard can double
approximately every two years, which means the demand
of operating power will also increase. If the overall size of
the NTE is expected not to increase exponentially, the power
density of the power module must be pushed up to keep
pace with the progress of the motherboard.

A technology platform of integrated power module for
networking and telecommunication equipment was
successfully established in this project. By adopting the
system-in-package technology developed in this platform
which includes a few patents like adaptive auxiliary power
control circuit, high power dielectric carrier structure with
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accurate die attached layer, and integrated magnetic core
with locally enhanced cooling system, a single package
format power converter product has been designed and
tested. It is the first successful case to achieve an integrated
power density of 30W/cm3 and improve the thermal
performance by 100% among similar products. In total,
five patent applications have been filed in China, and the
technology transfer at collaborative partner’s production
line is undergoing. We aim to help them explore the huge
domestic and overseas market.

GaN and SiC-based next
generation power modules

AL ME L BERERN

H— T RES

New Materials and Process for Next-generation High
Density Interconnects

The demand for finer line, space pattern formation of high
density interconnect (HDI) substrates has became the
mainstream circuitry manufacturing technology. It has
shifted the focus from conventional subtractive circuit
formation to semi-additive process (SAP), and modified semi-
additive process (MSAP) technologies. The advancement
of these technologies provides many challenges to
overcome in production. The critical challenges in the MSAP
technology process are copper electrodepostion for signal
line formation, blind microvia and through hole filling. In
addition, it is also a complex process to do flash etching to
finalise circuit formation by removing the copper seed layer
through differential etching.

Innovative etching additives have been developed in this
project to overcome the challenges of severe undercut
issues, by attaining narrower and higher aspect-ratio etch
channels for ever finer circuitry. A novel molecule structure
is designed for a banking agent to achieve higher efficiency
on the etching inhibition at channel sidewall. An accelerator
jacks up the etching rate at the channel bottom while working
together with the banking agent to minimise undercuts. The

RAHSRE » RINBER 2 FNE RN ER T RER -
DEREERTEREHRBERFZ30W/cm3 » HiE
EMEEME—FUL ERR MM ETRERIRRAE
EREHE  BAIESEMEBIASEBHEES  RKB
Z R MBS IERARABA R BT o

Single package format integrated
power module
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ASTRI’s addictive for high density substrate
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etching accelerator can also act as a stabiliser to inhibit
the decomposition of base etchant for sound performance,
sustained over longer periods.

In addition, the new electrodeposition recipe for both blind
microvia and through hole filling is developed to meet the
market demand for a multitasking electrodeposition solution.
The process parameters of electrodeposition are optimised
for the simultaneous or separate filling of blind microvias
and through holes. Formulation of a novel polymer-based
leveller resulted in minimum surface deposition thickness,
reducing the aspect ratio of etch channels, and thereby
mitigating the undercut issue in flash etching process.

Grooming Talents for the Future

ASTRI organised or co-organised four conferences
and symposiums together with IEEE, China Institute of
Electronics (CIE), China Electronics Technology Group
Corporation (CETC) and Hong Kong Science and Technology
Parks Corporation (HKSTP). Over 300 engineers attended
trainings sessions at these events.

Project Highlights
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Project Name Hff2515 H Duration RFEp

Medium-range Wireless Power Transfer (MWPT) Technology for Smart Home

FERREREREN T ERERSEEREN

Grafted Polymer Insulator for Through-Silicon-Via (GPI-TSV) Applications

RS MERY B ILBEI B R 75 3%

Robust Battery Cell for Unmanned Aerial Vehicles (RBC-UAV)

AREAR 2 Z2E]

Miniaturised Dual-frequency RFID-reader (MDR) w/ NFC Functions for Smartphone

EANFCIIRER AR E REF MR L BIERFIDER 2R

Lithium Rich Cathode Material for High Energy Density Advanced LIB (LRCM-F)

TEGREREER FEMFEIEBME

Integrated Power Module for Networking and Telecommunication Equipment (IPM-

NTE)
F& P48 45 AN B RV AR FR8 B SR B S R AR SR

New Materials & Process for Next-generation High Density Interconnects (NMP-HDI)

FERART —KESZEELENHMENTE

GaN-based High Density Power Module for Next Generation Power Conversions

BRART —REEERNACEESEENRER

Medium-range Wireless Power Transfer (MWPT) Technology for Smart Home

FEANERRENPIERERBEER RN

Robust Battery Module for Light Electric-drive Vehicles (RBM-LEV)
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Mar 2016 - Nov 2016
2016538 £2016%F 118

Mar 2016 - Dec 2016
2016538 £2016%F 128

Jul 2016 - Mar 2017
201657 £201743A

Aug 2014 - May 2016
201458 H £2016%F58

Dec 2014 - Dec 2016
2014512 A £20165F12 8

Mar 2015 - Jun 2017
2015F3 8 E£20175F6 A8

Mar 2016 - Sep 2017
2016538 £20175F 98

Mar 2017 - Nov 2017
2017538 E2017F 118

Mar 2017 - Sep 2018
2017538 £20184F9A

Mar 2017 - Mar 2019
201753 A £201953 A
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Overview

Mixed Signal Systems IC (MSS) Technology Division is
dedicated to developing leading-edge ICs and solutions.
The Division works as a part of the Chinese National
Engineering Research Centre’s first ever branch outside
the Mainland. The Division realises commercially viable IC
applications by focusing on Internet of Things (loT), wireless
communications, and sensor signal processing, etc.

MSS offers competitive Intellectual Properties (IPs) and IC
solutions in the following key technology areas:
* Wireless IoT System on Chip (SoC) Design

e Ultra Low Power IC Design

» Electrostatic Discharge (ESD) and Input/Output (I/0)
Design Technology
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Technology Focus and Services

RF Systems

The RF Systems Group provides wireless connectivity
solutions with state-of-the-art low power integrated circuit
design, which includes Narrow Band Internet of Things (NB-
IoT) and latest Bluetooth Low Energy (BLE) technologies.
In addition to facilitating the development of Smart City
applications, NB-loT enables wide area connectivity for
personal, industrial and loT appliances. BLE covers local
and personal area connectivity for consumer electronics
and loT applications.

The system design of the
NB-loT

EHRMEBARRRS

Testing equipment
B RS

Low Power Design

The Low Power Design Group has developed a full range of
silicon-proven IPs for low power sensor signal processing.
These IPs have been widely adopted in various applications
such as Hall sensor, wireless electrocardiography, uncooled
infrared micro-bolometer and G-sensor. Many of these have
already been licensed to customers for mass production.

9l BB B EE AR A
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A highly integrated solution for G-sensor application - the three-channel analog front-end
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Technology Co-Design

The Technology Co-Design Group focuses on the development
of advanced semiconductor devices and modelling. It
provides solutions for ESD protection devices, semiconductor
sensors and other novel semiconductor devices. Its core
competence includes virtual fabrication technology as
well as compact model extraction methodology. These
technologies make it possible to virtually develop processes
and devices in an optimised and efficient manner. The
Group has developed comprehensive IP portfolios for device
design and modelling, including area-efficient ESD structure
IPs, process independent scalable 1/0 libraries and BSIM
models.

The Technology Co-Design Group collaborates very
closely with IC foundries and design houses to
develop unique advanced devices and model IPs in
Complementary Metal-Oxide-Semiconductor (CMOS)
technologies. It has successfully delivered device and
model IPs from 0.5um to 16nm FinFET processes.

FinFET structure developed by ASTRI
FERIBE B BB ERBES

Innovation, Applications and Collaborations

NB-loT standardisation

NB-loT is the global standard based on public and spectrum-
licensed 4G/LTE networks. It is the conduit for 10T products
and application manufacturers to enter the vibrant market
that is based on the NB-loT standard and eco-system. ASTRI
has actively participated in the standardisation of the 3rd
Generation Partnership Project (3GPP) NB-loT. A total of 13
proposals and way forwards were contributed. In June 2016,
ASTRI co-hosted the standard meeting of 3GPP RAN4 with
Huawei which was the first ever in Hong Kong. ASTRI has
also promoted the NB-loT ecosystem together with Keysight
Technologies and CEVA (the leading licensor of signal
processing IP).

Co-hosting the first international standard meeting
of 3GPP RAN4 with Huawei in Hong Kong
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In December 2016, Keysight Technologies collaborated
with ASTRI to introduce the industry’s first NB-loT design
and simulation solution. Keysight Technologies has
been closely collaborating with ASTRI on

the development of RF transceiver
architectures. This includes defining
an RF and baseband interface and
evaluating system performance

and functionality for a NB-loT
terminal chipset.

In February 2017, CEVA
and ASTRI introduced
Dragonfly NB1, a
comprehensive cost and
power optimised NB-loT
solution to streamline the
development of LTE loT
devices. The collaboration
produced a complete M2M
endpoint solution offering
best-in-class performance
and power consumption, that
is easily integrated into a SoC.
Dragonfly NB1 not only reduces

the time taken to get NB-loT products
certified, but also provides Low-Power
Wide-Area (LPWA) SoC designers with a flexible,
software-upgradeable platform with key benefits in terms
of die size and power consumption.

NB-IoT is the public cellular network standard for loT
applications

NB-loT is easy to use and can penetrate deeply into almost
all locations. It also enables terminal devices to operate
for years on a small battery. In future, NB-loT will be an
ecosystem which will lead to substantial growth in the loT
market. In addition to enhancing many existing applications
such as metering, remote sensing and telemetry, NB-loT
accelerates rapid development of the mass loT market by
providing reliable, low cost and accessible connectivity. Even
the most low cost and low power devices such as municipal
lighting, waste management, livestock breeding, irrigation,
and environment monitoring can be realised using this
technology. A set of NB-loT IPs including RF transceiver and
baseband are being developed by ASTRI. Set to be delivered
by 2017, these IPs have already drawn the attention of
several customers for IP licensing.

Bluetooth 5: a significant update to the Bluetooth Core
Specifications

Bluetooth 5 delivers critical new features and benefits for
Bluetooth Low Energy (BLE). With increased range, speed
and broadcast messaging capacity, Bluetooth 5 unlocks a
new world of possibilities, making it an ideal short-range
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wireless technology for I0T. ASTRI is developing critical and
innovative technologies for RF transceiver, digital baseband
as well as other IPs to meet the market's expectations.
Advanced RF transceiver architecture, such as direct
modulation transmitter and low-IF single conversion receiver
with optimised digital baseband algorithms, will achieve
optimal power, cost and performance. New features, 2Mbps
PHY and low energy (LE) long range for instance, will double
the speed and quadruple the range. BLE 5 System on Chip
(SoC) with reference design will be produced. ASTRI will
deliver a comprehensive set of IP portfolio and IC solution
supporting the BLE 5 standard. Our solutions will capture
the rapidly growing market with faster, smarter and more
reliable connected devices based on BLE 5 technology.

Low capacitance ESD structures for RF applications

With the progress in wireless communication and
network technologies, the working frequency and data
transmission rate of the system have increased to GHz
and Gbit. Meanwhile, the reliability concern has turned
ESD/surge protection into an important issue. For RF
circuit interfaces, problems of ESD-to-Circuit interactions
have emerged as a major challenge. ASTRI is developing
low capacitance ESD structures for RF applications based
on 16nm FinFET technology. It not only aims to develop
onchip low-capacitance (low-c) ESD structure for RF circuit
ESD protection, but also target on-board low-c structure for
ESD/surge protection in high speed data lines. The virtual

ASTRI will deliver a comprehensive set of IP portfolio
and IC solution supporting the BLE 5 standard
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fab approach is presented as the basis of a complete ESD
design methodology. Customised low capacitance I/0 Cells
can be generated for on-chip ESD protection or on-board
high speed ESD/surge protection. This project is a reliability
research of electronic products, which provides not only
chip level ESD protection, but also system level ESD/surge
protection solutions. Successful implementation will make
our electronic products such as mobile phones and PC safer
and more reliable. The technology has already been licensed
to a leading multi-national IC design company.

ASTRI is developing the low capacitance ESD structures for RF
applications based on 16nm FinFET technology

FERIRE 16K EE IS NBERRE (FinFET) &ﬁﬁii%ﬁ%"ﬁ
AR R BTRERR

Hall Sensor Application Specific Integrated Circuit (ASIC)

This is a critical part of the Brushless Direct Current (BLDC)
motor controller. The high performance and extremely
reliable BLDC motor offers many advantages such as noise-
free, maintenance-free and low cost. Its compact size and
long durability are of great value too. The BLDC motor
operates with high efficiency, contributing significantly to
energy saving and environmental protection. ASTRI has
already transferred the Hall sensor ASIC design to a leading
motor manufacturer. Embedded with our innovative Hall
sensor ASIC, the controller module is a quarter of the size
of the manufacturer’s existing product. The development
has involved overcoming a series of difficulties within a
short period, including device and process design, weak
signal processing and noise cancellation. With solid design
methodologies, the team has developed ASIC with the first
tapeout success. The manufacturer is currently gearing up
for mass production of the ASIC in 2017, expecting to make
a great leap in the motor controller market.

Hall sensor ASIC makes the controller module more compact

ERERREAERERZETIEARRESEE

0 %17%

HERE MARHRATFERGERERRATE - LE
Thﬁmﬂﬂﬁilﬂiﬁﬂjm@ BASEFERN  FH - B

BEFENAE  BENRE o WEMEKEEGLERE
iﬂﬁﬁﬁkéﬁ DXD-I-/L\\—J ©

ERGRSEEAEKE

Eﬁhmmgﬁﬁm* %ﬁﬂﬁﬁ%%L?ﬁ%%E%
ARE D o fERES - SMHNERBERESEREER
%Eﬂ AN R ‘ﬁﬁﬁ EREARA - BRI
A Lﬁﬂzn'ﬁﬂﬁﬁﬂ%ﬁ°@ﬂﬁaﬁﬁﬁ%
RREMAERERRATERR —XALNEERELT -
BRARMOANERERREAERERR - ZHREAE

MRYRARABAEMRI NS 2 — o FAMIAIHEE B
FREMANRR T BEEER TERE - 55 RERE KR
HERE —RIINE - BEBENRTE - BRRERR

STNERERERAEE R CERERT - SERFAT
EEBR2017TFRRASBEESEAENER  UKARSE
EEFIRT IS T REERR




A6  ASTRI Annual Report 2016 - 2017 FERIR & 3R

Project Highlights BERMRIER
Project Name HiZ5I18H Duration AEHA
Advanced Device IP Platform Mar 2015 - Jun 2017
SERMGIP FA 201538 £20175%6 8
Investigation of FINFET ESD Design Mar 2016 - Mar 2017
FINFET S ERERFTHR 201653 B £2017%3 8
System-on-Chip for Next Generation Bluetooth Low Energy Mar 2016 - Nov 2017
T—RIEIFEETFZRESH 201653 £2017F 1118
IP Platform for Cellular Internet of Things Mar 2016 - Nov 2017
RAREEBENPES 2016538 £2017511A
RF Transceiver Investigation for Bluetooth Low Energy 5 Feb 2017 - Nov 2017
P& PR M Th 56 B2 5F S ST SR U B2 et 52 2017528 #2017 1148
Low Capacitance ESD Structures for RF Applications Feb 2017 - Feb 2019
EANRFEANESAESDRELLIE 2017F2A £201952A8
Advanced Bluetooth Low Energy SoC Mar 2017 - Dec 2018

FEBNFET RGO 2017538 £20185%F 124




Overview

The Advanced Digital System Division (ADS) delivers state-
of-the-art SoC design - from advanced algorithm research to
IC specification and implementation to production IC testing.
ADS plays an important role in the Hong Kong branch of
Chinese National Engineering Research Centre (CNERC)
for Application Specific Integrated Circuit System. It strives
to create valuable silicon IPs through commercially viable
in-house innovation. It targets emerging IC applications
in loT communication, 3D and 4K/8K video and machine
learning platforms. ADS creates value by actively engaging
with partners across relevant industries and by channelling
the outputs of advanced research from local universities to
commercialisation through IC realisation and customisation.
To enhance the competitive edge of industry partners, ADS
offers market-competitive IPs and total turn-key IC solutions.

ADS focuses on the following key technology initiatives:
e loT Communication IC

e Hardware-oriented Secure Data Storage Platform
e 3D Immersive VR and 4K/8K Video

* SoC Design Services

* Machine Learning Platforms

BnE

FEBIBRARMI (ADS) REBREENESER S
(SoC) &t REFHHMNWEXGTEMR - |AEE A
HERER S ERE - ZHBFAABRRERERER RS
IREMHERLEBDPIMEHEESTE - BFADE
BHZELNAIMNE  MEFEYESR (loT) BAER
EHRER - 3DF4K/BK RIBMBRBREB L RE - R A
RETEREARERFBERUMERR > #MAEAEENY
IP o KAl EPEMBEAERBHEIE  BRERMNEHERE
o AR ABHEREMERRETSL  AERAEE
SEE o i FrESRETE LARFHNIPHEZEMN
EREBHREAFR  RMURAZERBENHES D ©

5'&3&%1&%3%";&%1’[145 ETTE T (I E R
o VIEHRBE S ER

s BHERNZZRBIEREYE

* IDMENERER (VR) M4K/SKERIERI
* ABRFRETRYE

o WBREBYEH



A8  ASTRI Annual Report 2016 - 2017 FERIE: 357

Technology Focus and Services

FinTech

ASTRI works with the Hong Kong Monetary Authority
(HKMA) to develop various FinTech applications, Proofs of
Concept (PoC) and research projects related to Distributed
Ledger Technology (DLT). Commissioned by the Hong Kong
Monetary Authority (HKMA), ASTRI developed a Whitepaper
on Distributed Ledger Technology (DLT) in November 2016.
Working with HKMA's Digital ID Workgroup, ATSRI developed
a Digital Identity Management PoC system based on DLT. The
exercise was completed in March 2017. The system improves
operational efficiency by eliminating duplicated efforts and
saving time while Know Your Customer (KYC) processes are
performed by banks. It also makes it more convenient for
the bank customers to deal with KYC and other compliance
requirements. ASTRI has also collaborated with Hong Kong
Exchange in 2016 to develop a DLT-based corporate action
voting PoC system to ensure better transparency and greater
efficiency in the securities investors’ voting process. The
prototype was completed in Q4 of 2016.
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White Paper on Distributed Ledger Technology
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ASTRI% (DLT) in 2016
Whitepaper On
Distributed Ledger Technology

11 Nev 2016
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Commissioned by the HKMA, ASTRI develops a Whitepaper on Distributed Ledger Technology
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Demonstrating the user interface of Digital I[dentity Management Proofs-of-Concept system

Communications

The Communications Group continues to develop and
enhance high-performance power line communication
processors. The Group implements silicon IPs to improve
communication robustness over power line network based
on various industry standards. The Group also develops
Blockchain system protocols and applications. It evaluates
and optimises Blockchain protocols to improve security,
performance and scalability of these systems.
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Video

The Video Group focuses on improving visual experience
in display applications. The Group develops software and
hardware accelerated solutions for super-resolution based
HD-4K conversion. These solutions are currently used in 4K
video production and broadcasting systems.

In addition to 2D visual experience, the Video Group also
exploits 3D and other immersive display applications.
During 2016-2017, the Group completed the development
of a real-time 3D conversion hardware platform for state-of-
the-art ultra-high definition spectacles-free 3D displays. The
platform greatly expedites 3D content production by using
the Field Programmable Gate Array (FPGA) based hardware
accelerator and custom-made software plug-ins. In addition,
the Group has started developing algorithms and hardware
accelerated solutions for 360° panoramic video systems.
By enabling panoramic video to be captured using multiple
cameras, the FPGA-based platform provides a real-time
solution for creating high quality panoramic video with high
dynamic range and uniform scene resolution.

Panoramic Video
Processor

Design of panoramic video processor and filming effect
360E 2 RFERBNRFHEERR

SoC Design

The SoC Design Group realises IC’'s product ideas for
innovative designs. Turning IC and system product ideas
into real products involves various design processes
covering architecture, digital logic, analog circuitry, physical,
component simulation, system testing and software. The
Group works closely with the other Groups under ADS and
the customers to implement their architecture designs
and logic forms into a production ready silicon and system
platform. The support model is flexible enough to balance
the various trade-offs based on diversified design scenarios

and maximised design value. '
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Machine Learning Platforms

Machine Learning Platforms Group focuses on high-
performance, dedicated hardware solutions for machine
learning algorithms and artificial intelligence (Al)
applications. The group develops innovative deep learning
neural network (DNN) optimisation technologies and tools
for hardware implementation as well as FPGA accelerators
for high-efficiency DNN computations.

Deep Learning Accelerator
REEE MRS

Deep Learning Accelerator (FPGA)

Innovation, Applications and Collaborations

Communications

ASTRI has started an industrial collaborative project to design
a wideband smart meter SoC. The SoC will comply with the
China industry standard of powerline communications for
smart meters. The team will leverage its ASIC powerline
communications expertise in helping our customer to build
a complete SoC solution that includes algorithm design,
analog frontend, ASIC and firmware implementation.

ADS develops super-resolution-based HD-to-4K
conversion which can bring extraordinary visual
experience to the customers

TEHRAGBESHEENS B SRS
HRIE LR B

Video Technology

The 3D technologies developed by the Video Group can be
widely applied in 3D conversion service, digital signage,
movie and gaming. The applications can also be extended
to education and medical imaging. The super-resolution
based HD-4K conversion technology can be used in 4K and
8K video content production, upgrading and broadcasting.
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The Machine Learning Platforms Group has developed
an FPGA accelerator for DNN-based video enhancement
and applies the technology to 4K/8K video production
and devices. The optimised DNN-based technology
improves the visual quality of videos and reduces hardware
implementation cost.

The algorithms being developed in 3D conversion aim to
generate professional 3D output (for both stereo and auto-
stereo) in real-time up to ultra-high definition, which are
far superior to other solutions available in the market. The
hardware accelerated software-hardware hybrid conversion
platform is also the world’s first technology for 3D conversion.

ASTRI has been developing image enhancement, 3D
conversion and resolution technologies for several years,
with many platform projects also underway. These projects
aim for hardware or hardware-software hybrid platforms,
with the implementation of ASTRI's self-developed image
processing algorithms. The platforms are meant to deliver
sophisticated 3D conversion, and resolution and image
enhancing solutions.

e One patent on Vvisual-experience-optimised super-
resolution was granted in 2017.

* One patent on high resolution panorama generation was
filed in 2016.

* One patent on bit-depth reduction in artificial neural
networks was filed in 2017.

SoC Design

The SoC Design Group has been developing Analog IPs
for various IC applications. Both Analog IP blocks for SoC
application and pure Analog base ICs are supported. Some
of the examples are multichannel Analog-to-Digital Converter
(ADC) for satellite navigation and video application, Analog
Front End (AFE) for power line communication, network
controller, motor driver, and ultra-low power timing control IC.
ADS has developed patents for power line communication
synchronisation algorithms and IP implementation. This
improves communication robustness in adverse power line
environments.

In the past year, we developed a new SoC application on
satellite navigation. The target application supports both
GPS and China Beidou navigation standards.
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EXTIRIER

Project Name Hff2$15H Duration BZFHA

Project Highlights

Intelligent Video Accelerator
BRER IR RS

3D Conversion Technologies for Next Generation 3D Display

FERPA T —fC3DE R AISDE AR 1T

Hardware Enabled Deep Convolutional Neural Network (DCNN) for Imaging

Applications

BHXENRESEEEHEREEER

Advanced Powerline Communications

FHEE HARB

BeiDou/GPS Dual-mode baseband SoC
JE/GPSEEEFESoCE

Panoramic Video Processor
2 EREEIEEE

3D Processing for Immersive Analytics

FERROTUR A 24T B = 4R IR R M

Blockchain Technology and Applications for Private Domain

FAASRIFE SR B T A B

Wideband Smart Meter SoC
BEERERRASRCH

Mar 2017 - Dec 2018
2017538 £2018%F12H

Oct 2015 - Apr 2017
2015108 £201754 A

Mar 2016 - Mar 2017
2016F 38 £20175%3 8

Aug 2015 - Aug 2017
20158 A E20174%8A

Nov 2015 - July 2017
2015511 A 220175 7H

Jun 2016 - Mar 2018
2016568 £2018%F3 8

Jan 2017 - Oct 2017
201751 R E20175108

Jun 2016 - Mar 2017
201656 8 £20175F3 A

Jan 2017 - Jan 2019
20171 B £20195%18
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OPTO-
ELECTRO

Overview

Opto-electronics (OE) Technology Division has three core
competence groups (CCG) that develop and commercialise
market-driven solutions for intelligent manufacturing,
smart city and healthcare applications. The Manufacturing
Technologies (MTECH) Group focuses on 3D machine vision,
display and sensing, and intelligent industry robots. The
Cyber-Physical Systems (CPS) Group focuses on model-
based systems engineering for design, synthesis and
validation of mission-critical cyber-physical systems of smart
factories in Industry 4.0. The Modules and Integration (Ml)
Group specialises in healthcare electronics for preventive
care.

This year, the OE Technology Division stepped into new
areas such as deep learning-based defects classification
technology, food safety and quality screening technology. It
has been granted over 250 invention patents and completed
more than 160 technology transfers to the industry over the
past few years.

In the area of Intelligent Manufacturing, OE continued
to develop technologies that can automatically adapt to
changing environments and varying production process
requirements of industrial units. It focused on Machine
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Vision and Cyber-Physical Systems. The Division closely
collaborated with several top-tier manufacturing companies
in (1) an ICP contract signed to develop the future
generations of Collaborative Automator Systems; (2) full
implementation of desktop surface inspection system at
the Mainland factory lines; (3) licensing ASTRI developed 3D
robotic vision for different industry cases.

In terms of Smart City, OE has successfully developed a Head
Up Display (HUD) design, which involves see-through optical
engines, and finger detection and eye tracking interactive
algorithms. These strengthen driving control and safety
measures, and enables auto-makers to commercialise
related innovative features. Similar technologies have been
applied tothe Head Mounted Display (HMD) to provide a large
field of view (FOV) for augmented reality (AR) applications.

On health monitoring devices, OE successfully
commercialised technologies for modularised blood pulse
oximeter, and worked with NGO partners to conduct the field
test of its cuff-less blood pressure device. OE is expanding
its sensing capability into food safety, quality screening
and environmental monitoring, applying its technology into
component-level design.

Technology Focus and Services

Manufacturing Technologies (MTECH)

MTECH CCG focuses on developing vision and perception
technologies. Its core competence includes miniaturising
optical engines, as well as creating image understanding and
metrology algorithms. There are two technology platforms in
MTECH CCG: (i) Machine Vision and (ii) Intelligent Projection.

The Machine Vision technology platform has been used to
develop an innovative 2D/3D automatic optical inspection
(AQl) system to facilitate Industry 4.0 smart factories,
machine deep learning based algorithms for defect
inspection and classification, and 3D random bin
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picking technology for industrial robots. The team
works with tier-one manufacturers to develop
automated visual inspection systems for
production lines, replacing manual inspections

on both functional and cosmetic defects.

The technology and devices to carry out quality inspection (from left): 3D AOI
machine and Off-Axis projector
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Robot Guidance
HEREE

The Intelligent Projection technology platform leverages its
expertise to develop see-through display systems covering
small FOV HMD and large FOV see through HMD. These
technologies have been developed further to augmented
reality (AR) display technologies for automotive HUD,
wearable HMD, as well as other advanced manufacturing
applications. The core technologies include Liquid Crystal
on Silicone (LCoS) phase modulation panel design and
packaging, laser holographic projection optics and related
algorithms. This CCG also specialises in FOV see-through
display, miniaturised optics integrated gesture, and eye
tracking sensing.

Cyber-Physical Systems (CPS)

CPS CCG has particular focus on virtual prototyping, which
deploys Model-Based Systems Engineering (MBSE) principle
to support system-level design and emulation of complex
system dynamics. They also facilitate the evaluation of
overall system performance ahead of physical prototype
construction. That helps to avoid design iterations, and
optimises performance and reliability. New applications
developed in CPS improves throughout from the value chain
- from system technologies to developers and operators.

CPS works on future generations of embedded ICT systems
that bridge the information world and the physical world. It
paves the way for a wide range of innovative applications
and service in automotive, aerospace, health and energy
as well as smart city domains. For the next industrial

System-level Virtual Prototyping of Embedded Systems
BARREN ARG REREH

3D vision system with machine deep learning based algorithms for
defect inspection and 3D random bin picking technology
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revolution - referred to as Industry 4.0 - these technologies
will fundamentally change the landscape of manufacturing
sectors. That is a requirement for the disruptive evolution
in the processes of designing and building system
architectures.

Modules and Integration (MI)

Ml CCG develops different preventive smart health
technologies to meet the growing demand for advanced
healthcare tools and services. This year, it has ventured into
the area of food safety and quality screening application.
A new device, developed by this Group and based on
Static Fourier transformation technology, can overcome
the intrinsic trade-off between size and performance in
the conventional spectroscopic devices, enabling on-site
checking.

Over the past years, Ml CCG developed technologies that
include reflective-type pulse oximeter, cardiovascular
monitoring device for arterial stiffness measurement,
continual cuff-less blood pressure monitoring, cognitive
health monitoring device, and non-invasive blood glucose
monitoring device. Many of these technologies have been
adopted by elderly care centres for trial and evaluation.

Innovation, Applications and Collaborations

Intelligent Wearable Information Display

Google, Samsung and other leading companies have already
announced the launches, or development plans, of their
wearable devices and accessories. The advancement
of perceptual computing technologies have greatly
accelerated the development of such devices.
Wearable devices and their applications are the
next battle field after PC and smartphones. ASTRI
has developed see-through optical engines and
interactive algorithms for finger/object detection,
eye tracking, or related applications. These are
applied in single sensing wearable display, bi-
sensing wearable display and automotive HUD
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Technologies including see-through optical engines, finger-
detection and eye-tracking interactive algorithms are applied

to the Head Up Display (right) and Head Mounted Display (left).
The former will improve driving control while the latter aims

to provide a large field of view display for augmented reality
applications
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solutions. Many of them have already hit the market - ASTRI
has either licensed or transferred these technologies or
provided design services to various industry players.

The team is leveraging on its expertise in see-through
display systems covering small FOV HMD and large FOV see-
through HMD. It will move further to develop augmented
reality (AR) display technologies for automotive and
advanced manufacturing fields as well. The project team will
also venture into the novel optics components from macro
optics to micro optics, which would facilitate diffractive
and holographic optics for next generation see-through
display applications. Overall, the team is trying to extend
and integrate existing technology platforms to create new
applications and products.

This year, Delphi-ASTRI Digital Optical Simulation Joint
Laboratory was set up, followed by a contract service
agreement to develop 2D green laser holographic projection
engine and optical element film for head-up-display.

Four technology licensing and contract service agreements
were signed with several companies for Head Mounted
Display (HMD) and Head Up Display (HUD). The customers
are looking for a variety of display technologies from ASTRI.
These include laser holographic projection engine, large
FOV HMD, LCoS-SLM panels assembly support and HUD,
cascaded mirror type see through HMD, and projection
module for waveguide type HMD.

Intelligent Visual Inspection Technology

Surface quality is an essential factor in the manufacturing
sector for both end product appearance and component
functions. Taking a smartphone OEM factory as an example,
over 30% of the workforce is dedicated to inspecting
appearances during the manufacturing process. Automatic
visual inspection systems that employ intelligent image
capturing and image processing technologies can make
a huge difference in that regard. ASTRI has developed
mixed-characteristic surface visual inspection technologies,
multiple layers transparent surface visual inspection
technologies, curve transparent surface visual inspection
technologies, and One Glass Solution (OGS) touch panel
glass defect inspection systems for the industry. These
systems offer efficient solutions to increase both production
speed and quality. With the implementation of our intelligent
vision inspection technologies, automatic production lines
can be widely rolled out across manufacturing sectors in the
future.

The project team has successfully developed the patent
portfolio and know-how of intelligent vision inspection
technologies, comprising of human eye bionic illumination
technology, fast defect density estimation technology, deep
learning-based defect detection technology, high resolution
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and high sensitivity image capture system design, etc. A
pilot run has been conducted successfully, leading to the
deployment of system prototypes to industrial partner’'s
production lines. In addition, the team will extend and
integrate existing technology platforms to create more
applications, such as 3D random pin picking and eye-in-
hand flexible visual inspection for wider adoption in the
manufacturing industry.

In a joint effort with Truly Opto-electronics, ASTRI developed
the Cover Glass and Touch Panel Glass Automatic Defects
Inspection System. The innovation won the ‘2016 Hong
Kong Awards for Industries: Equipment and Machinery
Design Award’. Pilot-run of the glass inspection system had
been successfully conducted in Truly’s factory.

ASTRI worked with a tier-one manufacturing company to
develop a display panel dead pixel inspection system and
mechanical part appearance defects inspection system.
The phase 1 development was completed in Q1/2016.
The phase 2 deliverable of desktop surface inspection
was successfully developed this year and pilot-run in the
partner’s Wuhan factory.

A total of four technology licensing and contract service
agreements were signed with several machine vision
companies for ASTRI's 3D robotic vision technologies.
Different industry cases have been covered, involving three-
dimensional random bin picking, deep learning based
classification and 3D vision technologies.

Model-based System Architecture Synthesis for Embedded
Systems and Collaborative Automator Systems

The project aims to investigate and deliver Model-based
System Architecture Synthesis for Embedded Systems by
focusing on (1) System Architecture for Co-Synthesis; (2)
Software-Defined Systems Synthesis; and (3) Integrated
Real-time Implementation for enabling innovative Co-
Synthesis technologies for performance-critical embedded
systems. With the project outcome, ASTRI has built
the technological foundation for the design of the next
generation of intelligent connected embedded systems and
Cyber-Physical Systems (CPS).

Activity

animate

Model-based
Design of
Automator
ERMERE
BB

System

check

; 5 Diagram
\,w———/

FERH B B2 TH 2 Y S5 7 AL B 3 BRUR PR B AR R A A
SRAFIMERERB RS - BREER2016FEEZE R
BB P ER AOAFF 2% - 6 HR2017 5 AR Zh it 3% SMER IR AR AR ORI 22
B REESERHUREEN TRAETEFIH

FERIB R 3D R B R M S IR RAE - AP S
B R BRER B SNRBHE - RETRNRIESR
B - SRR TEEMEEE A RUSDREHME B IR AT ~ 3R
RRES BN D BEMRIDRERM o

"
ASTRISS DELPHI

=

Delphi-ASTRI Digital Optical Simulation Joint Laboratory is set
up to develop 2D green laser holographic projection engine and
optical element film for head-up-display
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The Mobile Manipulator - part of the
project to develop future generations of
collaborative automator systems
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By developing and leveraging technologies that are well-
recognised, the project team collaborated with an industry
partner to develop future generations of Collaborative
Automator Systems (CAS) for smart factories. CAS is used to
serve as a platform with mobility, sensing and manipulation
capabilities to enable customisable but specific,
reconfigurable, flexible, highly automated and collaborative
manufacturing for a wide range of product and process
needs. This project served as a great example of how a
model factory could be designed and implemented based
on Model-Based Systems Engineering (MBSE) paradigm to
support the reindustrialisation of Hong Kong.

Having set up the ASTRI-SAE Joint Research and
Development Centre, an Industry Collaborative Project
(ICP) was undertaken to develop the future generations
of Collaborative Automator Systems (CAS) to enable the
realisation of smart factories.

Collaboration on Optical Module Integration Technology for
Liquid Sensing

ASTRI partnered with a Mainland-based manufacturer
to develop optical modules for liquid sensing. A patent of
liquid sensing optical module has been filed, and is already
available for technology licensing to the industry customers.

A wide range of applications of OE’s technologies

Machine Vision

e Consumer electronics manufacturing in-line inspection
e Defect inspection in display panel manufacturing

* Automotive manufacturing

e 3D Random Bin Picking for industry robot

Intelligent Projection
e Automotive

* Wearable display
* Manufacturing

e Entertainment

CcPS

e Collaborative Automator Systems

* Model-Based Design of Automator

e System-Level Virtual Prototyping of Embedded Systems

e Model-Based System Architecture Synthesis for
Embedded Systems

* Cardiovascular Monitoring

e Cognitive Health Monitoring

* Blood Glucose Monitoring

* Food Safety and Quality Sensing
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ASTRI and SAE jointly establish research and development centre
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Project Highlights BERWRIER
Intelligent Wearable Information Display (IWID) Mar 2015 - Aug 2016
B m B RE 201553 8 2016588
Intelligent Visual Inspection Technology (IVIT) Oct 2015 - Jun 2017
& AR BRI Al 20155108 20175 68

Feasibility Study on LCoS Phase Modulator for Automotive Holographic Head-up-

Display Application Mar 2016 - Mar 2017

2016538 201753A

HRAEAREES 2 SIERERIFNLCoSHUAHZNATHMR

Feasibility study of deep learning based defect classification Jun 2016 - Mar 2017
ERREZBENRIRED BRI ATITHAR 201664 2017434
Automotive Holographic Head Up Display Nov 2016 - Jun 2018
BEEHEEIERETRSR 20165118 201856 A
3D Random Bin Picking Technology for Industried Robot Dec 2016 - Jul 2018
FAPA T 3428 A AY3D BB & B b 7 20165128 2018%7H
System-Level Virtual Prototyping of Embedded Systems Sep 2015 - Jun 2016
BRARXNRSEN RS ARE T 2015598 201656 A
Model-based System Architecture Synthesis for Embedded Systems Jul 2016 - Mar 2017
ERERNBRARRRRGRBEEH 201674 20174348
Collaborative Automator Systems Sep 2016 - Sep 2017
GIEIEEL S 2016598 2017498
Design Space Exploration based on Virtual Prototypes Mar 2017 - Dec 2017
ERNERERNRTEMEER 2017838 2017F 128
Mood, Stress & Activity Tracking Devices Apr 2015 - Sep 2016
B4 BHEEEHRERE 2015548 20165 9A
Device for Cardiovascular Disease Risk Analysis May 2015 - Apr 2016
IR BRI 2 A7 & 2015958 20165448

Cardio-Vascular Monitoring Devices for Tele-Care System (Public Sector Trial
Scheme Project)

ARERRENOMEERSE (RERBHMTEER)

Aug 2015 - Jan 2017
2015588 2017%F18

Compact Optical Module for Food Safety & Quality Screening (Seed Project) Sep 2015 - Sep 2016
AERmZ2EREHEN/ N ITAEER (BFI1EE) 2015%F9A8 20165 9A
Compact Optical Module for Food Safety & Quality Screening (Platform Project) Mar 2017 - Sep 2018
RERRLZZHBEGEN/NTKREER (FREE) 20174 3A 2018594
On-chip spectrometer for chemical sensing Mar 2017 - Dec 2017

PR 2RURIRE 7 R 201753H 2017%12A8
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SECURITY-AND".

DATA SCIENCES

Overview

Security & Data Sciences (SNDS) Division drives its R&D
and innovation through four core competence groups. While
partnering with the financial services industry, the team
excels in information security and data analytics, FinTech
applications including Blockchain, advanced information
systems, consultancy and assessment. It also nurtures
future talents. It has a specific mandate to help cement
Hong Kong's position as a premier, global FinTech hub.
The team consists of some of the brightest FinTech and
data sciences professionals. It acts as a prolific platform for
talented practitioners who are committed to boosting Hong
Kong's credentials in data analytics and FinTech, including
Blockchain and cybersecurity.

ASTRI’s Cybersecurity Core Competence Group (CCG) strives
to develop innovative and advanced security technologies. It
provides industry-standard security solutions and nurtures
cyber-security talents to enhance privacy protection for the
society. The Group conducts cybersecurity research related
to the banking industry. For instance, it has developed an
application based on Attribute Based Encryption (ABE) to
enable data encryption on the decryptor’s attribute, rather
than having to encrypt data individually for each decryptor.
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ASTRI took on a number of other cybersecurity initiatives by
partnering with industry players and regulators. As a partner
in Hong Kong Monetary Authority’s (HKMA) Cybersecurity
Fortification Initiative (CFl), ASTRI enables industry-wide
exchange through the Cybersecurity Intelligence Sharing
Platform (CISP), and facilitates training and certification of
cybersecurity professionals through accredited certification
trainings. It runs professional training and development
programmes for those seeking CREST-certified professionally
accredited courses in cybersecurity management.

Technology Focus and Services

Cybersecurity and Analytics

Cybersecurity and Analytics (CSA) Group concentrates on
platform technology development where big data analytics
and machine learning algorithms are devised and applied
for automated security threat analytics.

Cybersecurity is a major concern nowadays with ever
changing new tactics and exploits. The speed of growth
for talents and professionals in this field to combat this
challenge struggles to meet the demand. The CSA group
works on utilising big data analytics and machine learning
algorithms to digest the vast volume of data to detect
behavioural anomaly, thereby detecting current or emerging
cyber-threats. We are working closely with industry experts
and service providers in cybersecurity technologies. Our
aim is to supplement their technologies with our big
data analytics and machine learning algorithms to build
additional modules and collaboration systems to help boost
the customers’ cyber-defence.

ASTRI Security Lab

ASTRISecurity Lab (ASL) nurtures cybersecurity professionals
to perform ethical hacking, advanced reverse engineering,
crypt-analysis and third-party security assessment opinions.

FERT X RMEERBETSF  BHT —RIIPER
2REFE - BRNMRESTESREER (2ER) 8
I8l ] (CF) MEERH  BHEB [HKARE
AMHAZEFE] (CISP) REMAKAREMKE - BRI
TEBRESTEREFZI  HBREREEXAESNET
MRE T - HRMNZEEXEINNNBRRE - BRE
MERZZERBCRESTR A AESEBREZEE
BEREATRMESHKS -

ASTRI runs professional training and development
programmes for those seeking CREST-credited
professionally accredited courses in cybersecurity
management
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The Lab pursues R&D in data encryption, network and
system security, software security, authentication and
identification, digital signature, cloud security, and secure
data analytics - all key components for protecting the data
and privacy of banking customers.

Data Analytics

Data Analytics Team specialises in building big data analytics
platform to help customers gain insights from big data for
better decision making. We are developing technologies
throughout the entire data lifecycle - data acquisition,
data storage and management, data analytics and data
presentation. The team works with different organisations
to provide both generic and domain-specific data analytics
solutions for FinTech, Intelligent Manufacturing and Smart
City related initiatives.

1,237 b 432 w 1,028

648 132

©000000000000000000000000000000000000000000000000000000000

User interface: Real time loT data analytics for Intelligent
Manufacturing

RERBGEMARNBERYBABELMAFRE

Blockchain/UIUX

The team builds applications on major Blockchain platforms,
and works to enhance Blockchain consensus algorithm
and network security. Using a solution developed by ASTRI,
Bank of China (Hong Kong) launched a Blockchain-powered
property valuation tool - one of the first services of its kind
to be launched in Asia. In the early part of 2017, ASTRI
conducted a proof-of-concept exercise of Blockchain-based
trade finance in collaboration with HKMA. In addition, ASTRI
has partnered with a few other players in the financial
services industry to explore practical FinTech applications
using various tools including artificial intelligence, machine
learning, biometric authentication and Blockchain-based
identity management.
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The trade finance proof-of-concept system using Blockchain technology
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Innovation, Applications and Collaborations

Blockchain-based Property Valuation Tool

To improve and enhance the mortgage loan application
process, Bank of China (Hong Kong) partnered with ASTRI to
develop a Property Valuation Blockchain System. It provides
a more secure and efficient way to digitise the process of
property valuation, streamlining important parts of the
lengthy mortgage loan application process.

ASTRI partners with Bank of China (Hong Kong)
develop a Property Valuation Blockchain System
for a more secure and efficient way to digitise the
property valuation

FERIBR B EIIRTT (F8) S1FR%T —EY
EEERRERS  UWEZ2NEAYAR
AL ER R B

The System significantly simplified the entire property
valuation process, and thereby led to a sizeable reduction
in operation time and cost. Besides supporting multiple
appraisers, the system has the potential to be rolled
out across many other banks, and more importantly,
can subsequently be extended to cover other aspects of
the mortgage loan application system. It can enhance
productivity, reduce operation cost, improve security and, at
the same time, improve user experience.

Project Obsidian: a DLT-based Trade Finance
Proof-of-Concept System

Project Obsidian is a DLT-based trade finance proof-of-
concept system. It is developed by ASTRI in collaboration
with Hong Kong Monetary Authority, HSBC, the Bank of
China (Hong Kong), Standard Chartered Bank, the Hang
Seng Bank, Bank of East Asia and Tradelink.

Building upon the Blockchain technology, Project Obsidian
can effectively simplify the existing and cumbersome paper-
based trade finance operations. The system can also provide
a real-time visibility that prevents double financing fraud
among the participating financial institutions.

Security Threat Analytics System

The project designed and implemented a machine learning
based detection system capable of identifying unknown
malware. It detects and analyses security threats that
demonstrate known malicious features, and also identifies
variants of malwares which bypass usual signature-based
detection tools.

A%~ ERANEHE

BERERBRIMAIYREETA
AUGERFRBERPHRRE - PRRT (F8) HEH
EEERME T —EMELERRERS UERE2NESR
BAEABMELBRFBHL - MECTRNZREEL]
WP -—LEERT -

BOCHK-ASTRI Finlech Loliaboranon Lenire

@ f2itinn s

BOCHK-ASTRY

@ FiELsiea

RRBAKRB T REMELERR - BRHERERFE
B PTFB AV RF R AMBAS » R T I XBESEHFRAEAS - T5
REREBEZRRT - FEENR  ARWE—PEN
REFREBERPFRANWEMIRE - EMERRALE
hBEEERS REZEMRNIERAFERZER -

Project Obsidian | B 5 @& EHEHE 250 E R

Project Obsidiang — B A H R 2 ik (DLT) A&
HHWESRmENSRMERAE - HEHEME - BESRE
BE - BEERT - RERT (FB) - BIRIT - EER
7 - RERITREZBHEEERE -

IR B U ERER M P D H R0 MR AER - 78
ML B B R A EC SN BB E ZRERE - R
BT ARERRRIIEE  UBEHRREASHEBREE
ERENER -

REREBTITESR

HERFMAT T —ERZEREBREBTNRA RS - HE
HERHNEBZEN - REATFRANDTRBRLZ2RE
HRBLREMRE - RELABZ WA TANZREUMN
RESE - theeRBI 2R - JHNLARGEE o



©OD  ASTRI Annual Report 2016 - 2017 FERIER F R

Data Analytics Platform for Luxury Brands

In this project, we focused on the luxury goods retail market
to design, analyse and develop a data analytics platform.
The platform provides analytics solutions for both retailers
and consumers of luxury goods like jewellery, watches, and
fashion brands.
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Advanced Analytics Technologies and Solutions for
Different Industries

In FinTech, we are working with leading financial institutions
to provide product take-up evaluation to identify potential
customers based on customer profile, customer preference
and historical transactions. We are also working on network
pattern analysis to help regulatory authorities to identify
transaction patterns for monitoring and surveillance, anti-
money laundering (AML), and fraud detection.

In Intelligent Manufacturing, we are building an end-to-end
real-time data analytics platform that collects, manages,
analyses and presents the data for manufacturing industry.
The platform allows manufacturing companies to perform
real-time problem detection and root cause analysis. It also
automates engineering processes to improve productivity
and efficiency.
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In Smart City, we have built a real-time social data analytics
system that collects and analyses data from various social
media channels, such as Facebook, Twitter, discussion
forums and news sites, The system helps governments
or organisations to better understand public opinions by
capturing hot topics from various social media channels.
Companies can increase their operational efficiency by
taking prompt action by analysing market feedback.

ASTRI Data Analytics for Blockchain

Applying Big Data Analytics on RegTech
BREESTEAZERMEERR

Partnering with Private and Public Sectors to Strengthen
Cyber-defence

As mentioned earlier, through its ASL Lab, ASTRI conducts
in-depth research, analysis and evaluation of cyber-threats.
The insights and intelligence from this Lab are shared
across public and private sector organisations, especially
with financial services firms. ASTRI is a key facilitator of
HKMA'’s CFl programme. It trains members of the Hong Kong
Police Force, cybersecurity professionals from the financial
services industry, and test-takers who seek accredited
certifications in cybersecurity.

The Hong Kong Institute of Bankers (HKIB) and CREST
launched a pilot training programme for Cybersecurity Exam
Assessors at ASTRI's Cyber Range Laboratory in December
2016. The programme is an integral part of HKMA's CFlI
initiative. It aims to develop a local talent pool of exam
assessors for the CREST security practical examinations.
Successful participants in the programme are identified as
potential accredited assessors by CREST after completion
of the programme. The four-day programme consists of two
sessions of exam orientation and practical beta exams. The
first course was conducted from 6 - 9 December 2016 at
ASTRI's Cyber Range Laboratory in Hong Kong Science Park.
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EXTIRIER

Project Name fffE5I8H Duration AEHA

Project Highlights

Bamboo: A Big Data Analytics Platform
Bamboo : KBS FTERAFEE

Data Analytics Platform for Luxury Jewellery and Fashion Brands

HYSERENGERmENBEI T E

Big Data Management System with Social Data Services

HRBEBIEI MR EERAS

A Security Threat Analytics System
Z2HBE DR

Cyber-Security Assessment System for Financial and Securities Institutes

TREESEEBRRZ2TERR

Apply Graph Analytics for FinTech Solutions
EREE S MAERESRB R BENERE R

Nov 2013 - May 2016
201311 B £20165%F58

Mar 2015 - Sep 2016
201538 £2016F9 8

May 2016 - Mar 2017
2016553 22017431

Jun 2016 - Mar 2017
201656 H 2201743 A

Oct 2016 - Oct 2018
2016510 A E20185 108

Jan 2017 - Oct 2017
201751 A E20175108
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Overview

Intelligent Software and Systems (ISNS) Technology Division
leverages its fundamental R&D competence in Actionable
Intelligence, Cognitive Reasoning and Real-time Al Core.
It pursues excellence in innovation by focusing on core
technologies including Devices/Sensors Data, Connectivity
and Digital Ecosystem, Cloud Computing, Machine Learning
and Cognitive Computing. Over the past decade, ISNS has
developed innovative, end-to-end hardware and software
solutions that meet the needs of the business sectors and
respond to the emerging technology trends across industries.
The Division’s sound domain knowledge facilitates the
development of relevant systems and applications that
cover areas like FinTech, Smart City, healthcare, marketing,
retailing, e-commerce, infotainment, surveillance, and many
more.
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Technology Focus and Services

Currently, ISNS focuses on three Core Competence Groups:
Multimedia Systems and Analytics, Intelligent Cognitive
Systems, and Cloud Computing.

Multimedia Systems and Analytics

The Group focuses on Embedded System and Machine
Learning technologies. It develops applications for Health
Technologies (e.g. Medical Imaging Analysis and Medical
Imaging Device Development), Smart City (e.g. Virtual
Reality/Augmented Reality, Intelligent Video Analysis), and
FinTech (e.g. Biometric Authentication, Intelligent Character
Recognition).

Intelligent Cognitive Systems

It specialises in machine learning and user experience
technologies, and scalable solutions for smart systems.
Examples include Behaviour Model and Simulation, and
Handwriting Recognition.

Cloud Computing

This Group specialises in financial Big Data Analysis,
Blockchain, quantitative investment  and wealth
management, cybersecurity and intelligent customer service
for banks.

Innovation, Applications and Collaborations

ASTRI’s Smart Investment Platform

ASTRI's Smart Investment Platform offers some unique

innovative features:

* Intelligent stock selection and trading strategy system
can choose stocks and automatically generate trading
strategies. The system is based on big data analysis,
artificial intelligence, genetic algorithm and machine
learning algorithm.

e Graphical and intelligent trading strategy generation
platform provides visual
presentation of trading trends. It
displays back-test results, helping
ordinary traders to generate
trading strategies in an automated
manner.
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The platform can analyse and measure cause-and-effect
relationship between market variables, external events and
asset pricing levels. By establishing correlations between
different market factors using relevant theories and models,
the platform makes it easy for the users to understand the
market trends and to respond suitably. Such analysis can be
real-time, accurate, and even self-correcting. Major events
that impact the financial standing also make the market
volatile to a certain extent. The extent of the impact is subject
to the time involved and the nature of the event itself.

Using this platform, a ‘Smart Investment Contest’ was jointly
organised by the Bank of China (Hong Kong) and ASTRIL.
The contest simulated real-life investment scenarios to help
participants get familiarised with the tools in this platform for
stock investment and accumulate investment experience.

ASTRI’s Robo-advisor

ASTRI's Robo-advisor is an online wealth management
service that provides fully automated, algorithm-based
portfolio management advice. According to the client’s
information including age, income, family, financial needs,
risk tolerance and risk preference, etc, the system offers
relevant recommendations. Not requiring much human
intervention, it applies modern portfolio theories, algorithm
generated data models, Al, and internet platform. The
system is capable of analysing, calculating and optimising
huge chunks of data. It makes accurate estimations using
Al-based knowledge of finance, mathematics, and statistics.
The strength of this system is that it can provide dynamic
monitoring with time-rolling window, robust portfolio, and
event driven analysis based on big data and Al. It provides
an accurate and timely re-analysis of asset price movement,
in addition to studying the inter-relationships between
various assets and risk management tools under the worst-
case scenarios. The Robo-advisor delivers a timely, real-time
portfolio and risk management solution meeting dynamic
market needs.

ASTRI’s Smart Water loT System

ASTRI's Smart Water loT System allows operators to monitor
water systems in real-time. Applied through both wired
and wireless detectors across systems, it facilitates data
analysis, supports user enquiries, and allows timely access
to water quality information. The water leakage alert system,
along with leakage detection hardware, uses complex
event processing systems to minimise water leakage and
to improve operational efficiency. The end-users can check
and settle payments using a mobile app interface. The
app also supports the broadcast of important information
and promotional campaigns. It is armed with a resilient
and durable smart valve, able to work even under hostile
conditions. It also has built-in sensors to transmit critical
data (e.g. pressure, flow rate) that helps to ensure efficient
leakage management.
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TEHERMETDON  SFEMNEBLREBRIE - LIEHFHE
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The system uses ASTRI’s LoRa technology. It uses a GPRS
uplink and achieves high penetration through LoRa. It can
be used across various utility services like water, electricity,
gas and heat. It can connect measuring instruments of more
than 100 collectors and allows communication distance of
more than 1500 meters, easily penetrating 15 to 18 floors.
The device runs on a battery which can last more than five
years.

ASTRI works in close partnership with a number of public
as well private companies to bring qualitative improvements
to water supplies and metering processes. ASTRI’s partners
in this endeavour include Zhuzhou Southern Valve (to
deploy the system in places like Hunan, Henan, Jiangxi and
Guangdong in the Mainland). ASTRI is also in discussions
with the Water Supplies Department (WSD) of Hong Kong
to develop smart water management system for Smart City
applications.

SMART WATER 10T SYSTEM SOLUTION
BERKBUBREGRFERR

SYSTEM SERVER

GPRS

USER’S MOBILE

GPRS

LRGERATERENLoRaERBARKIN - REEB
LoRafEAR BRI - FIMBERAHBELRRYE (GPRS)
MNBBBIERN - EBE LEREZER - RETEAR
ZEAARBRENK - BH - BERNBEHES - &
B EEE100 N EBE RIS RE - AFFEB1500
KELERVBAIERE - SRR S FE152 181812
[ - G EMME - IFHEEFSERFUL -

FERIT RS A NAERBERSE - B AAFTE
B2 - ERBENESERHEERNEFEMROERA
8 W ARG R At 2 (B 2058 ~ SRR~ ST A
EREMT o LLIMNERIBT EERFBKBESHE  HHEERA
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SMART DATA COLLECTOR
: & 5 A
XXX
SMART WATER METER

Smart Water 10T system allows real-time monitor of leakage, water supply to authority, as well as payment settlement and enquiry for users
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Chinese Natural Language Processor

In Hong Kong, there is a unique cultural practice of mixing
written Chinese together with English, emojis, local slangs,
colloquial terms, and domain jargons. Sometimes, these
are used alongside intentionally or unintentionally ‘mis-
written terms’. This ‘mix’ of linguistic expressions makes
it complex to analyse the language and associated mood
and emotions. ASTRI has developed a natural language
processing (NLP) technology to understand the context
of these written passages. It has a built-in database of
colloquial Cantonese vocabulary together with a large set of
synonyms, and ‘confusion sets’ of words that are similar in
pronunciation or construct. This technology can be applied
to conduct big data applications on social media analytics,
including mood/sentiment analysis, topics analysis and
contextual analysis. The tool can be used to assist teachers
in assessing students’ Chinese writing and helping them to
avoid common mistakes.

When the NLP is connected to a voice recognition engine, it
can be developed into Chatbot applications or other voice-
interactive tools.

Cyber Range Laboratory

The first Cyber Range facility in Hong Kong was established
at ASTRI in 2016. The Cyber Range provides cybersecurity
training to law enforcement agencies as well as the financial
services industry. Jointly built with The Cyber Security &
Technology Crime Bureau (CSTCB) of The Hong Kong Police
Force, it is equipped with advanced computer systems as
well as sophisticated cybersecurity hardware. Its server
farm can support up to 240 simultaneously run virtual
machines. The Cyber Range software platform facilitates
team-based cyber-attack and defence exercises. It also
includes an advanced training management system that
supports training logistics, content preparations, and trainee
assessments. Besides training, investigations and analysis
of cyber-attacks as well as research of cyber-defence can
also be conducted in the Range.

P E R SRR

BB AMEREEEFARE -LETAR  RBH
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Natural Language Processor can help analyse the special mix of
linguistic expressions in Hong Kong
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Features of Cyber Range:
e Develop defence techniques against emerging cyber-
attacks

e Conduct cyber-crime investigations

* Real-life cybersecurity and network infrastructure of
financial institutions can be configured and simulated

* Completely isolated network for cyber-warfare

* Offers hands-on, team-based training of both attack and
defence techniques

The Range imparts training courses to members of the
Hong Kong Police Force, cybersecurity professionals from
the financial services industry, and test-takers who seek
accredited certifications in cybersecurity.

MEEESE

o ST EA A AR A

o EITRRERAL

. g@ﬂ%%%ﬁ%%%%ﬁ]%%ﬁ*ﬁ%ﬁﬁﬁLXBE?%E%-ZT&%I%%I&
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s BEAETEEM MK LUETRRE

. Tﬁfﬁ?@?@??ﬁ%ﬂ% + REBE R BB M B BT
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PEREMREFITOREBAL - SRERNPER
2EFNSRFPBLEEXIBIREESRMATIRE -

ASTRI sets up the first Cyber Range in Hong Kong in 2016
FERIBEE2016F R 2B B ARG T 2 M REZ IO

Intelligent Character Recognition (ICR)

This Intelligent Character Recognition (ICR) application
uses state-of-the-art Computer Vision and Deep Learning
techniques to process handwritten text in traditional and
simplified Chinese. It can ‘read’ and process Chinese
characters including Hong Kong's colloquial expressions,
English block letters, and numbers. With efficient text
extraction, character segmentation and deep learning
based recognition technologies, this application makes it
simpler, easier and more efficient for financial services firms
to deal with customer information

and process application forms.

Intelligent Character Recognition (ICR)
helps businesses including financial
institutions to digitalise hand-written : :

information to facilitate automation S | e, T

BEeF uE BT EEIE S R

BEFEREFEREFL

HeeFT#E (ICR)
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Touch Behavioural Biometric Authentication

It uses behavioural interactions, such as touch, behaviours
for biometric authentication on mobile devices. Applying
two-factor authentication with touch patterns, it controls
access based on fingerprint pressure levels combined
with traditional passwords. It extracts fingerprint data, and
monitors users’ touch behaviours and gestures like scrolling
and keypress, by machine learning methods for seamless
authentication.

Virtual Reality (VR) and Augmented Reality (AR)

ASTRI’'s Head Mount Display (HMD) device works on VR and
AR technologies. HMD is a popular device with innovative
and advanced functions. The device uses core techniques
like sensor fusion, embedded OS optimisation, gesture
recognition, and offloading in edge cloud computing.
Its various applications include portable device control,
gesture control, 360-degree panorama virtual tour and live
streaming.

Head Mounted Display software solution and reference design and prototype

BHEABRR S TR EERE

Handheld Medical Imaging Device

The device consists of a low-cost disposable endoscopic
probe and a re-useable main processing unit. Its embedded
low-latency WiFi, Bluetooth Low Energy (BLE) and Radio
Frequency Identification (RFID) functionality modules
provide long and short-distance reliable transmission in
both video and RF signals. Its unique features include low-
power consumption, miniature size and easy operability. It
captures high-definition (HD) video image data and streams
to the server for simultaneous recording and processing,
while also supporting local display.
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Medical Imaging Analysis

This application uses state-of-the-art Deep Learning method
to assist in the medical diagnosis process. Focusing on
screening and grading of anomalous cells in cervical smear,
it identifies suspicious cells with high accuracy, using
multiple deep convolutional neural network (DCNN) models.
It uses a slide image viewer supporting 4-5 billion pixels. The
viewer is platform independent, vendor-neutral, and does
not require the installation of any separate software.

Machine learning algorithm identifies
suspicious cells

LA 3R 22 1 B SR B T SR AR AR

Multi-lingual Address Recognition for Smart Phone

ASTRI team has successfully developed an address
recognition system that works with regular expressions in
English, French, German, Italian, Spanish, and Portuguese
languages in short messages on mobile phones. By using our
technology, mobile phones are able to recognise addresses
inside the short messages received. The accuracy and recall
rate are all above 85%, verified on hundreds of thousands
annotated sentences in each language. Based on this, users
can easily tab the address and link to search for locations
on maps.

Crowd Analysis Based on Human Detection and Mobile
Phone Signal Analysis

ASTRI is working on crowd analysis based on human
detection and mobile phone signal analysis in Shanghai.
The tool has been tried across various locations. It will help
the customer to evaluate scenarios, understand traffic
conditions and make better plans.

Crowd analysis based on human detection and mobile phone signal
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EXTIRIER

Project Name Hf2$15H Duration BZFHA

Project Highlights

Intelligent Software Defect Detection Technology

B RER IR AR R B AT

Open Quant Cloud for Internet Finance

EMHESHNRARABLETE

Smart Classroom

BER2HE

Cryptographic Biometrics as Personal Security and Access Technology

FHEHE A 2 2 N9 YR8 B i 24 it

Chinese Handwriting Recognition from Scanned Form

REREIFHE R T RBIF R XAV

Low Cost, Miniature Handheld Smart Video Scope Technology
FHHESBERERM

LTE Wireless Broadband Applications for Smart Transportation and Public Safety

LTEEGESHERBNALZEER

elLearning Analytics

ETEFEE O

Intelligent Distributed Mobile Computing-OS Technology
Bren MAB B E-RIERGRIN

Next Generation Augmented Reality Technologies

H—RIBRRERM

Complex Event Computation System and Platform for Uncertain Data

ERBHENRETE

Cybersecurity Research & Practice Platform for Financial Services

HEBRBNRZZEMENEEF A

Sep 2015 - Jan 2018
201598 £2018F1 8

Sep 2015 - Mar 2016
2015593 22016437

Jun 2014 - Apr 2016
20146 8 £20165F4 8

Mar 2015 - Jun 2016
201538 £2016F6 8

Nov 2015 - Aug 2016
2015118 £2016%8A

Jun 2015 - Dec 2016
20156 B £2016F 1218

Feb 2015 - Jan 2017
2015523 2201711

Jan 2015 - Jan 2017
201551 B E2017518

Mar 2015 - Mar 2017
201538 E20175F3 A8

May 2015 - Apr 2017
201558 £20175F4 8

Jan 2016 - Jul 2017
201651 B E2017F7 A

Jan 2016 - Jun 2017
2016F1 B £20175%6 8
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Medical Image Data Analytics Platform

BEEGRBIBEIMFE

Mobile Multimedia Processing with Enhanced Quality of Experience

HEAFRERNBBZRERE

Mobile Business Assistant

BEm S

Behavioral Biometrics Authentication for Mobile Devices

BBRENTHENRL

Social Data Analytics for Cantonese and Informal Languages

HYERBERIFERFBSNEIPRBIEIMTE

Sentiment Analysis for Financial Investment (SAFI)

ERIRERHBRD T

Intelligent 3D Data Analysis System
BREZHBIB MRS

Intelligent Companion for Elderly

BREREMBYE

Mobile Visual Computing Platform
BEREBHEFE

Mixed Language Speech/Text Recognition
BAREENEEIXFHER

Next Generation Capsule Endoscopy System

HF—RBEARRSR

Multilingual Address Recognition for Smart Phone

BREFH LM ZERE = kR

Crowd Analysis based on Human Detection and Cell Phone Signal Analysis

TN BEREERDTHAR DA

Feb 2016 - Jan 2018
2016523 £20185F 14

Mar 2016 - Mar 2017
2016538 E20175F3 A

Mar 2016 - Aug 2017
201638 2017484

Jun 2016 - Mar 2017
20166 A £201743A8

Jun 2016 - Mar 2017
201656 B £2017F3 8

Jun 2016 - Mar 2017
20166 B £201753 8

Jun 2016 - Mar 2017
201656 B £20175F3 A

Feb 2017 - Nov 2018
201752A £2018% 1148

Mar 2017 - Sep 2018
201738 £20185F 94

Mar 2017 - Dec 2017
201738 £2017%F 128

Mar 2017 - Mar 2019
2017538 £20194F3 A

Feb 2016 - June 2017
2016528 £20175F6 A

Feb 2016 - June 2017
2016F2A 2017464




78

ASTRI Annual Report 2016 - 2017 FERIFx & 4§

PERFORMANCE

=

4

II‘E

As a publicly funded applied science and technology R&D
institution, ASTRI is committed to bringing the benefits of
science and technology to people’s lives. ASTRI's efforts
is measured by the scale of its innovation, the economic
impact of its solutions on different industries and the
tangible improvements brought to people’s lives. To
generate practical and measurable impact, ASTRI focuses
on commercialising its technologies - addressing the specific
needs of its customers and also the community.

R — BT E BN AR EEE - BRI NER
BHERAAFNEEER - BRIRARGHARITERH
RIFTRRAR - P S 2 BRI BRI T RVEBERERBA
MAEFERNIERE - BT ERABENRMBLETRE
MAMAT /A - BRI D ERTRRE R - L)
BHEFPRUEHNER -

=R =]

ASTRI's success are quantified using three major performance measures:

&

FERIBR R RL AT LA ™ = IR AT B L SRAR S E BB 3 H 2R

01

Number of patent applications filed
and granted

FEHEENENHE
This is important because patent is an essential
indicator of the real value of innovations and is being
used to maximise the benefits of technology transfers.
BN R AMENENTREEEENTIERS
B FEBRARMESIESNTE  Bit+ (
PEE-

02

Number of technologies
transferred to industry every year

BFEBEXANRMBE
e This is a very crucial target as technology
03 transfer leads to the actual

Annual income from industry

iSERE ZTECT: VL ON

As ASTRI continues to engage with customers and
build a valuable brand name for its customer base,
the eventual income from this base, through services
such as technology licensing and sales, design and
product development, will increase.

BRBEHORBER  TEFFLBETELEERE
g BRZERSE - WEMRE  RWEE
R REMARE  RERAFMSHRKBAESE
e

commercialisation of ASTRI’s intellectual
properties for the benefit of different
industries.

RIS A B ER B IEE 2
HBREREBEXREM - FRURINE
BHEER—EHREEERNER -
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Number of Patents BERNEE
Sixty patents have been filed in the US, the Mainland and 2016 E 20175 » ERIPREER » At R EMERIEIRER
other territories in 2016-17. GOIEEF|FREE ©

Number of Patents Filed by Technology Divisions

ERMBRIENFFNHE

i IR 201617 201516 2014-15

B

Communications Technologies
N 10 15 9
Rk

Mixed Signal Systems IC

ENERARG R

Advanced Digital Systems

Intelligent Software and Systems

11 2 4
BT RAR

Security and Data Sciences
EEZRTHEERE

\Oig—electromcs 11 12 15
o
Electronics Components

e 14 8 6

Total

60 56 50
L

Number of Patents Granted

KENENHE

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Fiscal Year BiBLFEE Number &€&

2016-17 59 ®E@®®®E

2015-16 N PRRERRRR®
2014-15 102 RRERRERRRER(
2013-14 BPRRERRRE®S
RRERREREREREE®
REREERRE®Q
OJORORORCROK
RREREG

N N

o

Total &2

2012-13 13 714

o

2011-12 10

[e2)

2010-11 6

o1

PRE 2010-11 ZAi 6

o

@ = 10 Patents Z |
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Technology Transfers FTE®

Number of Technology Transfers to Industries by Technology Divisions

ERMBRORFAEBHNRMHE

Agreements Signed in the Financial Year

Technology Division #: #ii B MBREERENME
Communications Technologies €O €20 ¢
B 11 RN
Mixed Signal Systems IC o 4
BANERRERSRA '
Advanced Digital Systems 9 %‘ “
TEBBRS G
Intelligent Software and Systems 9 5&‘ N Total 22
B RS N % 60
Security and Data Sciences €20 €58 ¢
EER2EYRNE 11 RN
Opto-electronics
R 11 B R
Electronics Components 2% ¢
E7h TR

48 = 5 Technology Transfers HfiT &%

Number of Technology Transfers to Industries by Channels

EERAEBEMNRERAHE

Agreements Signed in the Financial Year

Contract Type &#ER MR FEREHE
Industry Collaborative Projects 4 €\
¥RAEERB .
Contract Research Projects 28 €28 €20 €40 €20 €20 ¢ Total #8%%
AHEIER ) 31 5’4“ g"&‘ ”4‘ 6"% e"&‘ g";“ ’ 60
Licensing Agreements*
Lcereing e 5 FRPRS
4 = 5 Technology Transfers &K ii %
*Certain licensing agreements consist of contract research services “BHFREHEEERIRIRMNE N RRE

provided by ASTRI

Number of Projects Undertaken

FERRETHHREERE

. ) Number of Projects
Project Type BB 5! MEBIEEEE

ITF-funded Platform Projects 4 8§65 868688688E8

A RNRESEYFREE

ITF-funded Seed Projects a4 a @ a a a @ a a %

A ENMRESEYETIRE

Total &%
106

Industry Collaborative Projects *
%R A (AR ==
Public Sector Trial Scheme Projects 8 a E

NERBEAEER
@ = 5 Projects IE B

*An industry collaborative project withdrawn on 23 August 2016 is not *—{B2016F8 A26 HIREMERSHER FEEER

included
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Income from Industry E LN

Income received* from industry for all projects amounted to AEERBREMEEENSHNERBAEERT,8458
HK$78.45 million. The level of industry contribution is 21.3 BT EREHKFETEE21.3% c TEBERBE=ZFR
per cent. The graph below shows the income received from ERFIBILAAEE -

industry in the past three years.

Income from Industry (HK$M)
SWEHERKA (BE#ET)

2016-17 - W W W W W W

2014-15 . w W W W w w W
.08

* Including cash and in-kind contribution BRERERYMEER

Income received* from the industries by various Technology TRIHE2016- 178 B F EE M TESHNERKAY

Divisions in the 2016-17 financial year is tabulated below.

Income Received* from industry

C W ERHY SR SR U A

Technology Division / Others

FitiEp / Hits

Communications Technologies
N 15.59
pa RS ]

Mixed Signal Systems IC

N . 10.94
BHNERASRA
Advanced Digital Systems
N 10.98
FEHIBRR
Intelligent Software and Systems 10.41
BREHEHAR :
Security and Data Sciences 6.65
SELRHHEREZ '
Opto-electronics
o= 12.57
HETF >
Electronics Components
_ 8.40
EF
Headquarter
s 2.46
General Support Programme 0.45
— R EE )
Total
78.45
e

* Including cash and in-kind contribution “BIERSRMEER
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Thriving on Collaborations

ASTRI thrives on collaboration with various segments of
the community to enhance Hong Kong's competitiveness
through applied research. As a leading force in promoting
innovation and technology in the HKSAR, ASTRI puts equal
emphasis on performing innovative R&D for applications in
industries, as it does on nurturing technology talents and
the next generation of tech-leaders for this region. Our
R&D strategy is deeply intertwined with our endeavour to
collaborate with academic and R&D institutions, as well as
public and private sector enterprises.

In our R&D partnerships, including both project-specific
and wider-scope initiatives, we emphasise on building
collaboration platforms to promote R&D advancements,
exchange information, and share  technological
developments. These collaboration platforms could be in the
form of joint laboratories, Memorandums of Understanding
and other alliances.

/‘.\STRt%- Comba

HEFBFSF

NN BT SR RBFAE  BEREARKRAE -
DURFABBBEBRFE D - EREBRBTHERBAIFH
RNEE-8  ERRFFIEENARRERAZTSR
T8% 5 BRETS2ERRAS AR RIEH — A5 iirE
il EEARTHEHSAFH ARG - RFIRAEHRR - #f
BHAE - NERBRERALERBTERNIRER - BEMAR
RIS R B AR ©

HREEBHERMNS  ERERENTRIER  AEEH
BEERR  RMUMEENREBBESET aRENT
KRR » RREMAD ZRMAERR - BLEAEFET
URHMEMRERE - SEHESE - IEMSEBRBENE
= o

FRMBHL AR SEETHR
LN

2R #tF L

4

¥ &) 4 £5(F )

BANK OF CHINA

STRI-COMBA Joint Research and Development La. i bj’
Collaboration Agreement Signing Ceremony :

PRS- R SR
Signing Ceremon
BOCHK-ASTRI FinTech Collabomtion
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il |/

Cenle

De Herbert Lee



83  ASTRI Annual Report 2016 - 2017 FERIER & 3R

List of Joint Research Laboratories
Commissioned or Initiated Throughout 2016-
2017

Joint R&D Labs and Facilities

BamRERENRE

FERIBE 2016 22017 £F B 3L 54 B F&é AV B S i 2%

BERE

Date Focus

B ERER

ASTRI - Comba Joint Research and Development
Laboratory

BRI — EEEHEMBERE

ASTRI - HED Joint Research and Development Centre
R — #ERXEFEREHBBSHEPO

ASTRI - Marvel Digital Joint Research and Development
Centre

FERIT — BHEZISH S PO

ASTRI - Airport Authority of Hong Kong Joint Research
and Development Centre for Smart Airport

FERIBE — BB B HS B e SIS T P

Bank of China (Hong Kong) Limited - ASTRI FinTech
Collaboration Centre

FIREE — BRI SRR S A O

Hong Kong Police Force - ASTRI Cyber Range Laboratory
EBERE — BRRAKBZEMREEIIF 0

ASTRI - 21Vianet Joint Research and Development
Laboratory
R — R BB M BRERE

ASTRI - Accoresys Visual Intelligence Joint Laboratory

B — EBEERBERHEERE

HSBC - ASTRI Research and Development Innovation
Laboratory

EL — BRRMRAHERE

ASTRI - Nantong Industrial Technology Institute (NTITI)
Joint Laboratory

R — MRt ERERMMERB SN RERE

ASTRI - Richen Joint Research and Development
Laboratory

R — ZEEBRSMBRERE

Smart city and smart home technologies

2016-05-26 . = e

BEHMREERERERMN

Advanced integrated circuit designs
2016-06-06 s - .

SEEERBHRRS

Advanced technologies in 3D imaging
2016-06-20 N . pre

FEIDF G

Smart airport
2016-07-04 2

BREMS

FinTech tools and solutions
2016-07-14 =1 N .

SRR TAMBARR

Technical readiness of law enforcement and
2016-07-20 financial institutions against malicious cyber-

attacks

RABHN ARG EERKZNENRED
2016-07-29 Smart city and the next generation network

B2 B — A

Research and development of visual
2016-08-29 intelligence
RE SRR

FinTech innovation

2016-0901 o~ eavwalsy

Next generation wireless network solutions

20160922 s hmisumempmsh =

Endoscopy imaging technologies: disposable

and affordable devices and computer-aided
2016-10-12 screening and diagnosis
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University of Hong Kong (HKU) - ASTRI Joint Research

Laboratory

BBARE — ERGHARERE

Chinese University of Hong Kong (CUHK) - ASTRI Joint
Research Laboratory
BEBPYARE — ERGEHESHRERE

Hong Kong Monetary Authority - ASTRI Fintech
Innovation Hub

BREEHEER — BRI SRB A O

The Delphi
Laboratory

EEE —

- ASTRI Digital Optical Simulations Joint

RS T A BRRHSERE

ASTRI - Zhongke Laifang Energy Technology (Hong Kong)
New Energy Storage System Joint Laboratory
FERIBE — EPJ’MEUJ‘ RERRHE (F8) HEfHee

AE}FJI—-E’

AA:I:

ASTRI - Magic Eye Technology Partnership for development
of Joint Laboratory

R EERMRSERLBESERE

Hong Kong University of Science and Technology - ASTRI
Joint Research Laboratory

BRNRAE — BB RERE

TransUnion - ASTRI FinTech Innovation Centre

FERHBR & BARH X AIF o /0

ﬁyr

2016-10-17

2016-10-28

2016-11-11

2016-12-15

2017-02-20

2017-03-03

2017-03-15

2017-03-16

FinTech education, health technologies and
smart city applications

TRBEHE BERMRESHMER

Next generation 5G mobile network, FinTech
and intelligent manufacturing

H—AECREAFL - RME UK EERE

Research and adoption of FinTech

MAEMFKABERMBZNRERLFE

Advanced digital optical technologies

TCEBF X B

Next generation energy storage systems

H—RHRERS

Mobile imaging and computing, virtual reality
(VR) and augmented reality (AR) technologies
BEEGKREERN - ERER (VR) BiFE
BiE (AR) AT

FinTech, communications technologies and
smart city
SRIBHY - BRI R EEE D

Digital identity solutions
HISNRBERAR
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Some Other Partnerships Signed with Various FERIBTE2016 E 2017 FEE T E#B RSB
Organisations Throughout 2016-2017 — & H S EEE

Partnerships Date Focus

BIERME EpG WrEER

3GPP Release 13 LTE WiFi Aggregation
2016-10-04 3GPP Release 13 Ii4< LTE BRFEKXBESE

PCCW Group
ENRZNEE

FinTech, cybersecurity, blockchain technology
and electronic payments and transactions
SRR - f@8%E  BERERTEREFX
RS

Electronic Transactions Development Agency (ETDA) of
Thailand 2016-10-07
ZEIEFRBERRE (ETDA)

FinTech research and development, nurture and

Zhuhai Henggin New Area Administrative Committee exchange of FinTech talents, and collaboration

N — = 2016-11-21 amongst Guangdong, Hong Kong and Macau
I S, g UDMI Z E g =t T N Nl x:
AETRTHERERA SRMBTRRASERERT - BB
REtE

Electronic transactions, blockchain technology,

The Bank of Thailand 2016-12-01 cybersecurity and big data analytics
B RERTT EFRZ BREMNE - RZE2AREE
paRil

Beijing Institute of Collaborative Innovation Next generation network technologies

e NS 2017-01- N s o
1t 515 B AIRTHF SRR OLTOL05 - i amasiiv
Dongguan Southern Semiconductor Technology Company Innovation  drive for 3rd  generation
Limited 2017-03-07 semiconductors
REmA¥ERRARAT FEoRFEREXAFBR

A Smart Mobility Consortium on Cellular-

Vehicle-to-Everything  (C-V2X) technologies,
HKT, Huawei and QI._JE|COfnm Technologies 2017-03-15 Intelligent Transport Services (ITS) in Hong
BEREN - ERESEME Kong

MENEHER (C-V2X) MIBTE e Bt R R

BREERBRE (ITS)
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1 and Development Cants

Collaborative Agreement Signing Ceremony
16 March 2017

sity

ration Forum 2016

%9

HKU-ASTRI Joint Research Laboratory
gllaboration Agreement Signing Ceremony

17 October 2016

MOU Signing Ceremony

Performance Analysis on 3GPP LTE-WiFi Aggregation (LWA,

L) M5 AR S
Visual Intelligent Joint Lab
o~ - -

SMART MOBILITY CONSORTIUM
SIGNING CEREMONY

7N N,

ONSORTIUM

Cpunicommn



87  ASTRI Annual Report 2016 - 2017 FERIER & 3R

Awards and Accolades

Through strong R&D partnerships with Truly Opto-
electronics Co Ltd, ASTRI’s Cover Glass and Touch Panel
Glass Automatic Defect Inspection System won the
Equipment and Machinery Design category of the 2016
Hong Kong Awards for Industries.

BBEEFNAERDERATVELBE N R SER
FER > ERRGERENBEX R EREEBRIK
BBARRRE2016FF B THR I RBEBMRKRS

# o

Bank of China (Hong Kong), ASTRI’s partner in FinTech R&D
and innovation, won a ‘Gold Award’ at the ‘Hong Kong ICT
2017 Awards - Best in FinTech Category’ for its Blockchain-
based property valuation system for mortgage. This award-
winning system was built using a Blockchain tool developed
by ASTRI.

BRTR BARK R

ASTRI's Automatic Meter Reading System received the
Hong Kong ICT 2017: Best Business Solution (Application)
Bronze Award.

R E 2k BF K E2017FEBEN BB
ReBEBEAIR (BR) MK -

FERIR £ S BB R EAM N SEBETERT (B
) - REYERBHERRBAGKRE2017FEEE
AMEBEBRRR R 2 RESHBHR TR - BEKRRNRLR
AT BRI ERETA -
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ENGAGING WITH
THE COMMUNITY

DB AT

In 2016-2017, ASTRI continued to reach out to the
community with its knowledge and insights. As a
pioneer in promoting innovation and technology
in Hong Kong and this region, ASTRI invested time
and resources to support the SAR Government’s
efforts. Various segments of the community with
whom the Institute worked include public and
private sector organisations as well as students
and teachers from academic institutions. ASTRI
also partnered with social service organisations,
community campaigns in partnership with industry
players, and various other organisations that
promote innovation and technology.

ASTRI's Board
Chairman shares
insights at EMBA Annual
Conference and Reunion
Dinner of the Chinese
University of Hong Kong
(CUHK) on 24 Oct 2016
ERBREEREFR20165F10
B24B&BHR X KRBEMBARASE
AEREEBRESIZRR

R&D professionals including senior leaders from ASTRI
participated in a large number of seminars, workshops,
training programmes and other thought leadership
forums. They discussed the latest technological
development spearheaded by ASTRI, and the
innovation and technology trends in this region.
ASTRI’s participation in these forums - covering over
60 such events in Hong Kong, the Mainland and
abroad - contributed to bolstering the Hong Kong
SAR Government’s innovation and technology
promotion strategy. For example, ASTRI was
a host partner in the MIT Technology Review
EmTech Hong Kong Conference and delivered
keynote speeches.

W EmTech
= HONG KONG

201620174 - BRI HEES D o+L 8T
DEABAFTEOABERR - BRI
ERBEBRERNE IR MENLE  —
BRI D RAKRERBEER - 4
BRFESAIFPRERSENTIE - &
BT AR ERNSE - LIEREED - &5
B~ FREE - BEAT RAEA RS &K
RHESBRENERM - B XEAHKIE
MAEREXRISETE BRI
MEBEER  SHREEES -

RIS B BE KRB R
BHRZESEEEMNE I
fEXh ~ 82 3I5T 81 R HAbSE R
o MG AED ZER
PR S MR R UK B R
AIFRERRES - FR - E
RIREES - R RFHNS2HE
AT ZEEBREME R
BHE Y EREESTBERK
Rl A EATER SRS -
ERREEGE (MEE IR
#) EmTech&HBRIEEES
BREEEH o

ASTRI CTO delivers a speech at the MIT Technology

Review EmTech Hong Kong 2016

ERREREREAERE2016 (MEEINEKTHR)

EmTechH BRI ERBRER
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Flagship Events

One of the most important events in Hong Kong's 2016
technology calendar was the Cyber Security Summit jointly
organised by ASTRI, Hong Kong Police Force and the Hong
Kong Monetary Authority. The three-day event was amply
covered by local, regional and international news media.

The Industry University Collaboration Forum (IUCF) in
October 2016 was a major effort from ASTRI to bring
together experts and industry leaders from more than 20
universities, research institutes and technology companies
around the world to exchange thoughts and ideas for smart
cities and 5G applications. Other events where ASTRI was
an organiser, co-organiser or a joint-host include APAC
Innovation Summit 2016, HKMA FinTech Day, Advance in
Display Workshop, etc.

Group photo with Mr Wong Ming-yam (2nd row 6th from right),
Chairman of Board of Directors of ASTRI, Dr Frank Tong (2nd row 5th
from right), Chief Executive Officer of ASTRI, R&D experts of ASTRI,
mentors of AIR programme, and graduates of the AIR Programme

[ERIERIFTIEE | MERELHENRESREFIRELE (B
AN - ERRTBREHSEERSLT (E28E6H)
ZNREBEBEER

Jfﬂﬁn;ﬁﬂ?é‘ =

Co-organising the Cyber Security Summit 2016 with the Hong
Kong Police Force

HEBEKESH [HBR21EE2016]

Advances in Display Workshop
FER TR TIE

R E)

MERE  EEEBEREELRERRHABRNBE
R2WE  R2016EFBHNRRE L — - AWK
ERRERN  BHRERTEREOETRY -

R XREFT AR T2016EEWMS/ERIE » 2R
“+EZEAE MEREEREATNERNEREMES
B8 ARHESTANSCEANBENESR - HibA
FERIBR £ - RS R EEIBIEE RRIFEE2016
- EBESHEERSAMA B UK2016F A ERBE R
THEHhE -

ASTRI Chairman speaks at the Industry University
Collaboration Forum (IUCF) 2016

EEREFEA2016ER I ERHSFREB LB

granser H(S 1M

HKMA FinTech Day
HEERHHM (SRR A



90

ASTRI Annual Report 2016 - 2017

Industry Collaborations

Throughout the year, ASTRI was in the news for its
collaboration and partnership efforts with various
organisations. Most notable among ASTRI’s public sector
partnerships were those with Hong Kong Police Force,
Hong Kong Monetary Authority, and Airport Authority of
Hong Kong. Private sector collaborations included Marvel
Digital, Comba, Delphi Systems, Nantong Industrial
Technology Institute, Bank of China (Hong Kong), 21 Vianet
Group, PCCW, Keysight Technologies, and TransUnion, etc.
Partnerships with the Chinese University of Hong Kong, the
University of Hong Kong and the Hong Kong University of
Science and Technology were also notable. ASTRI received a
large number of visitors from these and other organisations
who exchanged ideas, technology insights and industry
knowledge with the Institute’s R&D teams.

In total, over 160 delegations visited ASTRI throughout the
year - learning about the Institute’s various technology
projects and innovation initiatives. A large majority of these
visitors represented business organisations from private
sectors who help to commercialise ASTRI’s technologies
for the benefit of consumers at large, and educational
institutions who provide an important link between academic
and applied research.

Mr Li Meng (2nd at the right), China’s Vice Minister of Science

and Technology leads a delegation to visit ASTRI on 25 September
2016

ERRHEEHZHERIME (AZ) R20165F98 258 REEIZHEBER

B

ASTRI’s senior management and R&D team explains our latest
technologies to Ir Allen Yeung, Government Chief Information
Officer during his visit on 20 January 2017

IR S E R B 4 B RO ST £ 122017 65 1 H 20 A ZIRR BB - FERY
PR fE BRI B B GRS AT A B AR R

¥ERET

FERIER F o R B S S AR BB A 1E - Hop A
SRBNAEBLEEEERE BECREERRE R
HISETEE - MAREEROSHBN - BANE - 2
B SR - AR EABITRE - T (E
) HEEE  SERENEN  SENBERBEIZ

EREELBFMEBFIAE - EBREREBRHEK
ENSERKRER - BRR UEGRERABLSEBH
REMABNGE - RONAEREFERFEERLBEN
REE - BRIE2MITESE -

Former Financial Secretary Mr John C Tsang visits ASTRI on 13
July 2016

BB E TR B RE L EE2016FE7 B 138 BIFHERIFR

2EHAB160ZERKRERFERER - T HERE AR
THE MBI RIS o KEBOHFHREMERE - BY
FERIB SRR R - RMERBEEE  IRESZR
LT REMRERMECBRMTERKRE -

Mr Nicholas Yang (4th at the right), the Secretary for Innovation
and Technology, discusses with ASTRI’'s senior management on
the future directions of the organisation during his visit on 10
August 2016

AR RBR B R RGEELE(AM)E20165F8 A 108 FIFFERIER -
I ERE IR JE R AN R SR ER R J7 [AEATRY AR

201622017 ERFEMENESRBFEE (RKREIE
FHY) BREBRNTHETHEZRAEAREREL
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RHEEBREHRRRRRFARER - BTEAREKA
EREEELE - PRARBTREBSRTRER &R
NERNEEFEHFEL - PENBRWLBREPLE
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Among senior Government Officials who visited ASTRI in
2016-17 were (in chronological order of visits) Mr Bernard
Charnwut Chan, Convenor of Executive Council, HKSAR; Mr
John C Tsang, former Financial Secretary; Mr Nicholas W
Yang, Secretary for Innovation and Technology; Mr Li Meng,
Vice Minister of Science and Technology of the Chinese
Central Government; Professor K C Chan, former Secretary
for Financial Services and the Treasury of the Hong Kong SAR
Government; Ir Allen Yeung, Government Chief Information
Officer; Dr Tan Tieniu, Deputy Director of the Chinese Central
Government’s Liaison Office in Hong Kong; Mr Xu Jie, Deputy
Inspector, Office of Hong Kong, Macao and Taiwan Affairs,
the Ministry of Science and Technology of the People’s
Republic of China (MOST).

Dr Tan Tieniu, Deputy Director of the Central Government’s Liaison
Office in the Hong Kong SAR visits ASTRI on 25 January 2017

PREGHEEREREHAZREEEHFELHE2017F1825
A AR

Other visitor groups came from government and statutory
organisations, public sector and utility services companies,
diplomatic missions, inter-governmental and industry
associations, and charitable organisations. About 41% of
visitors came from Hong Kong-based organisations while
35%, 4% and 20% were based in the Mainland, Asian
countries, and other parts of the world respectively.

Visiting delegations from abroad included the Electronic
Transaction Authority of Thailand, International Monetary
Fund, Central Bank of Thailand, Singapore’s Agency for
Science, Technology & Research (A*STAR) and Economic
Development Board, Vice Minister for Finance of Thailand,
Canadian FinTech delegation led by the Consulate of
Canada, Sagamihara Chamber of Commerce and Industry
of Japan, US Commaodity Futures Trading Commission, etc.

Showcasing Technologies and
Promoting Innovation

ASTRI took part in over 20 industry exhibitions, expos and
similar events throughout the year. Among the major events,
ASTRI took part in two editions of the Mobile World Congress
- Shanghai in June-July 2016 and Barcelona in February-
March 2017. ASTRI showcased a number of advanced and
latest mobile communication tools including 5G solutions, in

HRer EiE R E BT AEE#E - AHEBEAREX
DA SPREE - BUFSBPIRITERS UARZEZES - H
PR %A EREEBARLAR - HER35% ~ 4%M20%
AR BIREAM - SMERMEREMHE

Thailand’s Vice Minister for Finance Mr Kiatchai Sophastienphong
(2th at the left), together with a delegation of private and public
sector representatives visit ASTRI on Tuesday, 17 January 2017

ZERIMBEIRMBEIZAE (£2) R201751 817 B KRB A LA
FAE BRI RER

REBINAREEERAEFRZEER  BRERE
THES - FEPRRIT - FIRBRIAESD (A*STAR) £
KERRR  ZEMBEHENE - MEREEEFTENM
EXERMBREAKRE - BEAHERIHEUREEB RS

EXSEES -

Professor K C Chan, former Secretary for Financial Services and
the Treasury leads a delegation of government officials and top
executives from Hong Kong’s major financial regulators to visit
ASTRI on 25 October 2016

MPEEERERRRRRIEBHIRN2016F10 525 H REERE
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partnership with leading telecom equipment manufacturers,
in these two events. ASTRI also took part in the PT/EXPO
China 2016 demonstrating 5G solutions and experiences
for a smart city.

Other major events and exhibitions where ASTRI participated
include: Thailand e-Commerce Week 2016, InnoCarnival
2016, China (Shanghai) International Machine Vision
Exhibition and Machine Vision Technology & Application
Conference 2017, and Smart Living@Science Park - Ageing
in Place.

Through a jointly hosted launch ceremony, the Smart
Mobility  Consortium on Cellular-Vehicle-to-Everything
(C-V2X) technologies was announced by ASTRI, HKT, Huawei
and Qualcomm. An MoU on the collaboration, which can
potentially revolutionise the transportation sector in Hong
Kong, was signed by top officials from the four organisations.
ASTRI's Chairman Mr Wong Ming-yam and Dr Jolly Wong,
Chief Telecommunications Engineer of the Hong Kong Police
Force were among the dignitaries attending the ceremony.

ASTRI participation in more than 20 industry
exhibitions, expo and similar events
throughout the year
Fﬂﬁm%i/\/m?zoﬂli =
&iﬁfu,ﬁ:ﬂ
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Investing in the Next Generation

Helping Hong Kong's younger generation to understand
how technology can be used to improve and strengthen the
business sectors, ASTRI undertook two major initiatives this
year: CASH-ASTRI ALGO Trading Contest and BOCHK-ASTRI
Smart Investment Contest. The first one encouraged young
contestants to learn to use algorithm based technologies in
financial trading. In the second one, ASTRI developed an Al-
based platform that Bank of China (Hong Kong) used for the
technology-powered simulated investment exercise.

Jointly with the Hong Kong Monetary Authority, ASTRI
launched the FinTech Career Accelerator Scheme (FCAS) on
16 December 2016 to nurture the next generation of Hong
Kong’s FinTech talents. Aiming to meet the growing needs of
trained FinTech professionals in Hong Kong, the programme
is supported by 12 banks and 10 tertiary education
institutions.

Another community engagement initiative from ASTRI in
2016-17 was the first ever Inter-Tertiary-Institute Capture the
Flag Contest 2017 organized in partnership with iChunQiu.
com for students from tertiary educational institutions in
Hong Kong and Macau. The programme was launched on 7
March 2017 - 96 teams comprising 317 students from 14
tertiary educational institutions took part.

ASTRI hosted a large number of students’ groups
ranging from primary schools to tertiary institutions,
predominantly from Hong Kong-based universities but also
from the Mainland and other parts of the world. R&D and
technological exchange with teachers and researchers from
higher educational institutions were also intensified, allowing
ASTRI to bridge a connection between the academia and the
industry.

Throughout the year, ASTRI hosts a large number of students’
groups ranging from primary schools to tertiary institutions

BE-FUR  ERREEOESRETEMRENSREE

BEEH—K

AEPEBNFE AT BB A SR E M IR E RS
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ERRFERFESRARGTEEEMEERMN ; E218
BEERATREMRATREBERREETDMBENALE
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ASTRI and the Hong Kong Monetary Authority jointly launch the
FinTech Career Accelerator Scheme
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In the Media

2016-17 was a prolific year for ASTRI in terms of strong,
positive news coverage from media outlets based in
Hong Kong, the Mainland and other parts of the world.
The Institute’s R&D initiatives, latest innovation projects,
announcement of collaborations, and major events were
covered by local, regional and international media.

A total of 41 news releases from ASTRI was published in the
year with local (both Hong Kong and the Mainland), regional,
and global media outlets carrying our stories. Most of them
announcing major breakthroughs or innovative technologies,
either quoted ASTRI's R&D professionals, carried interviews
with the Institute’s senior leaders, or referred to our R&D
initiatives in particular tech areas. In total, over 6,000 news
pieces were carried by print, digital, or electronics media
with reference to ASTRI.

Media interviews

BRI
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Major online, print and electronic news media that featured
ASTRI in their stories include South China Morning Post,
China Daily, Ming Pao, Sing Tao, Metro Daily, Computerworld
HK, Financial Times, Commercial Radio Hong Kong, Hong
Kong, TVB Finance Magazine, TVB News Magazine, Master
Insight, Yazhou Zhoukan, Hong Kong Economic Times, Hong
Kong Economic Journal, Ta Kung Pao, and Oriental Daily, etc.
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ASTRI, HKT, Huawel, ﬂual:omm form smart mobllity consortium
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ASTRI, HET and vendors Hunwei and Qualcossm bave
formoed a consortium aiming to build a smart mability
svstem for Hong Kong using cellular vehicle-to-
everything (C-VaX) technologies.

& (af) () W

Bl The consortium aims to revolutionize Hong Kong's
transportathon sector using C-VaXl & standard covering
both network-based and direct commanications for vehicles.
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Source:

* Ming Pao website
¢ South China Morning Post website

¢ Computerworld HK website

* Yazhou Zhoukan website

* Hong Kong Wen Wei Po website

* Ta Kung Pao website

* Hong Kong Economic Journal website
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In the Social Media

During the year 2016-17, ASTRI maintained a strong
and regular presence in the social media, particularly in
Facebook, LinkedIn and WeChat. Specifically in Facebook,
the ASTRI page enjoyed a loyal ‘fanbase’ of circa 6,000
users, most of them belonging to the ‘below 30’ age group.
The page posted nearly a hundred updates throughout the
year, touching upon topics from interesting technology trivia
to latest innovation news from around the world to the most
recent ASTRI projects.

Some of the most popular Facebook posts from ASTRI
included:

1. ASTRI's CEO Dr Frank Tong was one of the panel
discussion speakers in the “City University MBA Sharp
Forum”.

2. ASTRI, in partnership with iChunQiu.com, organised
the first ever Inter-Tertiary-Institute Capture the Flag
(CTF) Contest 2017 in Hong Kong and Macaul.

3. According to an Accenture report, investment in
FinTech in Asia has quadrupled in 2016 from 2015.

4. ASTRI won the Hong Kong ICT Award 2017 (Bronze) in
the Best Business Solution (Application) category, for

4

MR

20162 2017FE  FERIPZEFacebook ~ LinkedIn & 415

EHREEEERR - KAHEEEFacebook E » FERIPTE
BEEEM6,0008AFNEE [BHKE] » EhRZHE
[30m AT | FHAER o 2 F B ERTEFacebookEE
FHEBHI-—BRUEXY ARSREBIHNTEE - kB
AR EFRIRIFE I ZERMENRHIEE

FERIBR £ Facebook £ 8% Y B Z R RE SCBIFE -

1. BERRITBERSEEFLIE [BAIHEER KR
B EEDEFREREZ— °

2. FERBREEIHEMNER (iIChunQiu.com) &2 T & B TR
FIEE [ KAEBRBBLZEHE (CTF) 2017] °

3. AEWMEHREIEHL - 2015F2016F M S BB H R
EIRIRE—MS ©

4. ERIREZKBEFEEE2017FEEBERNRBHAR
BRoBEREAR (ER) H5E -

ASTRI T IUBEHAR TR

B EA AR e W 201 T ARTULR S

its Automatic Meter Reading System.

s ASTRI ECHEEAE HWRR
FinTechF MR RELS  WARTEASTREERATAR Aitcityu
IFEAveARE Mt A THE B HRE) - BRIEASTRICEODr
Frank Tong{F AR & — (UM% FEFEDLHTNG AsiaIBCEO Mr Alex
Kong . ELB &8 T RIS £ KPm! Ir Daniel Chang— B EHFinTech S 2&
ARG RO S FUERE HEELRTCIO, Inemational & REWM
Restot Asia, Dr KG Ghan+

FinTech is undoubtediy the trend for financial indusiry in Hong Kong, itis
also one of the initiathves for ASTRI That's the reason why Gityld invited
ASTRI'= GEO Dr Frank Tong o be one of the panel discussion speakers
yesterday In the “City University MBA Sharp Forum™. Other speakers incluoe
TNG Asia’s CEO Mr Alex Kong and Ghairman of Federation of Hong Kong
Industries Prof. Ir Daniel Cheng. They shared with audiences on the topio of
FinTech - Benefits, Challenges and Prospeots in Hong Kong”. Another
honorable guest of the event was Dr G K Chan, GIO, International & REVWM
Restof Asia of HSBC.

EuEra Pt , AYE3R22Bsl I8 L hitp ot astiog WE ! IRIE
HiEwE, W o0 E-EHMEA0BREN THERS FSINDE IR
.

Hurry up for Inter-tertany-institution Capture the Flag Contest (CTF) 2017
See More

Inter-Tertiary-Institute Capture the Flag Contest N
2017 N

ONLINE REGISTRATION

g ASTRI HHEAREWRR

12 January - @

BRRE2015FHEARHZB4EH AR - HMUS$4,300,000,0001H % | ’
EABLEEER 7

B —FRBERERE [2017F RN REA RS BEERN

%) —HEE OFERETERVE LTSN HERSRMMEES

o FIEAER - BEARS - mEEhttp//www.hkictawards.hi/s; Jo—,
http://www.hkib.org/Eg &8 |

3 new photos

ASTRI FR R RFHAMRIR coo

“source: Accenture report titled * Fintech and the evolving landscape:
Landing points for the financial services industry."

EWEANE, FHEREARHBITEGREROEEASTE, SR
REARHREE. LENRAATE) . THAKLERHTTH-38
£ B4 Besf— KRRRE) FERISE . TIPEE CERSHR
&) BERISLE, HW 2017 ER BRANEE ) ASRNERE.
ASTRI has won the 2017 Hong Kong IGT Award (bronze) in the Best
Business Solution (Application) category, for its aulomalic meter mading
system. The announcement came on 31 March 2017. On the occasion, a
team of ASTRIRAD protessionais atlenced the Awards Presentation
Ceremany foliowed by a CGelebration Dinner on 7 April. Led by Dr Frank
Tong, ASTRI CEO, the \eam aiso Included Dr Justin Chuang, Vice
President. Next Generation Netwark; and Dr James Lei, Acting Direciar
Inteliigent Saoftware and Systems
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5. Students from seven universities in Hong Kong and six
from the Mainland took part in the 2nd Annual Inter-
University Algo Trading Contest co-organised by CASH
co-organised by ASTRI.

6. What if cars could talk to each other? Or warn their
drivers about an imminent danger? Why can’t our cars
advise us on the most time-and-fuel-efficient route? If
Hong Kong’s Smart Mobility Consortium - launched
recently by ASTRI, HKT, Huawei and Qualcomm - is
successful, our city can be a pioneer for rest of Asia
with its smart transportation system powered by
Vehicle-to-Everything technology.

7. A group of people from ASTRI joined the ‘skip lunch’
day organised by the Community Chest of Hong Kong,
and donated the money to a great cause - helping
those in need. At ASTRI, we take pride in helping Hong
Kong to become more competitive. We also take our
community engagement very seriously, and try to make
a difference wherever we can.

ASTRI's channel in WeChat has helped the Institute to
stay in close touch with the audience in the Mainland. In
addition, its LinkedIn channel has actively promoted ASTRI
as an inspiring, preferred place to work for technology
professionals.

ASTRI 4 M SR

s Bl s wm oo oa-

y Ada Lee 1#) Mach 18 <&
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What if cars could 1alk to gach other? Or warn their divers about an
Imminent danger? Why can't our cars advise us on the most time-ang-fuel-
eff... See More

See Translation

1,307 people reached

ASTRI EH B BREMRER

5 January - &

[CASH Algo Inter-U Trading ContestEi# ffisE
HERSMEMEN - ASTRISBERE_E I
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Organised by CASH Algo Finance Group and co-organised by ASTHI, the
2nd Annual Inter-University Algo Trading Contest is about to have the
results. This year, we have invited 7 renowned universities in Hong Kong
and & in Mainland China to participate. A total of 99 teams have created
and tested their own designed algo trading strategies. After the first round
of the Contest, the Finale is about to begin and we would like to invite all
University students to come! Please send email torsvp- ~ _ _ _ _ _ _ _ _ __ -
contest@cashalgo.com to join!

Details of the Finale:

Date: 19 Feb 2017 (Sun)

Time: 10am - 4pm

Venue: Grand Hall @ Hong Kong Science Park

Website: algocontest.cashalgo.com
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FINANCIAL REPORT

RS

Overview

For 2016-17 financial year, the consolidated income and
expenditure of ASTRI amounted to HK$446,038,360 and
HK$442,167,720 respectively, resulting in a surplus of
HK$3,870,640.

The funds fromthe Governmentcomprised HK$142,706,472
from recurrent subvention, HK$212,894,473 from ITF
project funds (“ITF”), HK$788,639 from ITF General Support
Programme (“GSP”), HK$4,532,070 from ITF Public Sector
Trial Scheme (“PSTS”), HK$3,915,777 from ITF Internship
and HK$4,656,107 from ITF for Chinese National Engineering
Research Centre for Application Specific Integrated Circuit
System (Hong Kong Branch). In 2016-17 financial year, the
income from the industry amounted to HK$76,544,822.

The total expenditure of recurrent subvention amounted
to HK$141,988,438, which represented an increase of
HK$7,474,702 (5.6%) compared with the previous year.
The increase was mainly due to the increase in depreciation
of leasehold improvements incurred for the renovation of
3rd and 5th floors of Photonics Centre in 2016 as well as
more expenses for advertising and promotional activities.
ASTRI's operation remained steady with prudent financial
management throughout the year.

The total expenditure of the ITF, GSP and PSTS projects
amounted to HK$269,239,799, of which 77% of the
expenditure was spent on manpower and 23% of the
expenditure was spent on equipment and other direct costs.
The total expenditure mainly represented the actual cash
outflow incurred during the year for 68 full projects, 52 seed
projects, two GSP projects and six PSTS projects. Meanwhile,
the internship expenditure amounted to HK$3,915,777,
which represented the actual cash outflow of salary payment
for interns engaged in 18 full projects and six seed projects.

The consolidated financial statements of ASTRI for the year
ended 31 March 2017 have been audited by independent
auditors with unqualified audit opinion, an extract of the
Consolidated Statement of Income and Expenditure,
Consolidated Statement of Comprehensive Income and
Consolidated Statement of Financial Position are set out in
the pages 100-102.

BER
FERIBR1E2016-2017TFENGE WA ZH D B BB
446,038,3607T & 518442 167,7207C © FrE R A B
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2HKRBERRGET MR RRFEHNE100E102E -



100 ASTRI Annual Report 2016 - 2017

Consolidated Statement of Income FmEREZRREHWER
and Expenditure and Comprehensive
Income
Year ended 31 March 2017 2017 2016
BZE201763A3MBLEEE HK$ B HKS B
Subvention =41
Income from Government subvention BT EBIWA 142,706,472 144,245,404
Administrative expenses THXH (141,988,438) (134,513,736)
Surplus on subvention EEReR 718,034 9,731,668
Project Funding from Innovation and AFEREEER
Technology Fund and Industry Contributions ERBRAES
Project fund income HEWA
* Innovation and Technology Fund o RIFRRIRES 212,894,473 183,238,421
* Industry contributions o X¥RRAES 50,573,437 54,022,267

Project expenditure HEXH (263,467,910) (237,260,688)
Balance on project funding HE EStRrEE - -
General Support Programme —mREIERTE

Project fund income HEESKA

* Innovation and Technology Fund o AIFRRIFES 788,639 741,343
e Industry contributions o XERKAESR 451,180 40,000
Project expenditure HEXH (1,239,819) (781,343)
Balance on project funding 1H B ESEREE - -
Public Sector Trial Scheme NERBHATE

Project fund income HEESKA

+ Innovation and Technology Fund o RIRBIRES 4,532,070 6,408,909
Project expenditure HEXH (4,532,070) (6,408,909)
Balance on project funding HEE LA - -
Internship Funding from Innovation and AFRREESNES

Technology Fund MEEFEES

Internship fund income EEMERETEERRA 3,915,777 3,898,648
Internship expenditure EEWMREFTEZH (3,915,777) (3,898,648)
Balance on internship funding EEMEEFTEEEREE - -
Funding Support from Innovation and AF AR ESHBEREH

Technology Fund for Chinese National SRER ARSI REM

Engineering Research Centre For Application :#fZEd O (BFE D H D)

Specific Integrated Circuit System (Hong Kong : HIE&E)

Branch) (‘CNERC-ASIC)

Expenditure incurred in relation to Funding RHEF KRR EESER

Support from Innovation and Technology Fund : VBB H (4,656,107) (4,506,711)
Amount for reimbursement ETIA 4,656,107 4,506,711
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Year ended 31 March 2017 2017

BE2017F3831BLLFE HK$ B
Other Income, Net © HfbFEA : :
Other income - Hebg A : 25,520,205 : 24,263,006
Other expenses CHMEH : (18,281,132) : (16,765,455)
Other income, Net D HAERA : 7,239,073 : 7,497,551
Amount Return to the Government of The  : EREEBSRTHRERNF :
Hong Kong Special Administrative Region . FoE (4,201,322) : (2,988,372)
Surplus Before Tax - BiAnEek : 3,755,785 - 14,240,847
Income Tax Credit / (Expense) : FTERUESR | () 114,855 : (768,405)
Surplus for the Year P RFERH 3,870,640 : 13,472,442
Other Comprehensive Loss to be BB EHEROEERSS
Reclassified to Surplus or Deficit in C FIEMNEMEEEE :
Subsequent Periods
Exchange Differences arising on CINERRIBEERE : :
Translation of Foreign Operations : : (62,909) - (59,073)
Total Comprehensive Income for c REEZEmARA

the Year 3,807,731 : 13,413,369
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Consolidated Statement of Financial

Position

As at 31 March 2017

M201753831H

mEMBRRE

2017
HKS &1

2016
HKS &#%

Non-current Assets FRBEE

Property, plant and equipment Y - HEEENERE 19,761,787 15,229,959

Current Assets RENEE

Accounts receivable, prepayments and BREFEUNFIE ~ FBTRIE

deposits ks 29,868,833 22,601,718

Amount due from the Government of the EREBSITHERAA

Hong Kong Special Administrative Region BEIERE 4,473,375 4,379,430

Tax recoverable AR B IE 687,237 659,904

Cash and cash equivalents ReRBEEZEE 171,568,853 210,565,678
206,598,298 238,206,730

Current Liabilities RBEE

Accounts and other payables, provisions BRF N EAbFE(FUE

and accruals BERETRUE 67,285,532 49,303,328

Receipts in advance FEWFRIE 58,545,919 108,645,540

Amount due to the Government of the A FEBERITHEBS

Hong Kong Special Administrative Region g 4,345,661 3,112,579
130,177,112 161,061,447

Net Current Assets REEEFE 76,421,186 77,145,283

Total Assets Less Current Liabilities BEEBARBER 96,182,973 92,375,242

Non-current Liability FREEE

Provision BE 1,500,000 1,500,000

Net Assets EEFE 94,682,973 90,875,242

Equity g

Share capital R 2 2

Reserves E 94,682,971 90,875,240

Total Equity pRrEAE 94,682,973 90,875,242




103 ASTRI Annual Report 2016 - 2017

Note:

These financial statements have been prepared in
accordance with Hong Kong Financial Reporting Standards
issued by the Hong Kong Institute of Certified Public
Accountants, accounting principles generally accepted in
Hong Kong, and the Hong Kong Companies Ordinance.

The above financial information relating to the years ended
31 March 2017 and 31 March 2016 set out on pages 100-
102 does not constitute the Company’s statutory annual
consolidated financial statements for those years but is
derived from them. Further information relating to those
statutory consolidated financial statements required to be
disclosed in accordance with section 436 of the Hong Kong
Companies Ordinance is as follows:

As the Company is a private company, the Company is not
required to deliver its financial statements to the Registrar
of Companies, and has not done so. The Company’s auditors
have reported on the financial statements of the Company
for both years. The auditors’ reports were unqualified;
and did not include a reference to any matters to which
the auditors drew attention by way of emphasis without
qualifying their reports; and did not contain a statement
under section 406(2), 407(2) or (3) of the Hong Kong
Companies Ordinance.

&t -

RYBHRRDBEES BSOS EN 2B BYBREE
8- EBARESTHRAREBREROIRS o

Ll EE100E102E 8 E2017FE3A31AKR20165%3 831
H B E RN R R A D BB By B E E AT KR
x BELEIKENINBEERVKRE - BEELEAE
PR BREZRETEQAANRAENE=TMEEE—F
WEMNERNT :

HRAQXFZMAQT - EAG D B ZEMEIER YR
* o BERRERERS - AATNABEERE T MFBH
MBHRRE - ZHO2RNWERERE - A FEEZAAEE
EERENMEREERZIBRT - LUaBEN G N IEFEEH
ATERNEMNSEZRE - FAREEREBQAGRHIE
MEZXN (Z) ~EEZE (2) = (Z) FriEHRRT -
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CONTACT US Béé 4% 34

Head Office %38

Hong Kong Applied Science and Technology Research Institute Company Limited

BERANMKMERAERAF

5/F, Photonics Centre, 2 Science Park East Avenue, Hong Kong Science Park, Shatin, Hong Kong
HEBDHEBRNZENKARER2FEHEFH05E

@ (852) 3406 2993 (852) 3406 2801 @ corporate@astri.org

Shenzhen Office 7= E

ASTRI Science and Technology Research (Shenzhen) Company Limited
ERBEAEME (R BRAAE

Room 220, 2/F, Chinese Overseas Scholars Venture Building, South District, Shenzhen Hi-tech Industrial Park, Nanshan,
Shenzhen, Guangdong, PRC 518057
FEERBR)TRELUESHEMERMIRE295E B 24 AIE R1E21£220F (4 : 518057)

@ (86 755) 8632 9394 (86 755) 8632 9394 @ corporate@astri.org

@ ASTRI BB FE AR ISR BN Yo st

This annual report is published by the authority of the Board of Directors of ASTRI
The project team would like to thank the various ASTRI departments and valued partners for their contributions and support.
© 2000-2017 All Rights Reserved
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