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1. Executive Summary

This gwmpmarti ses key knowledge transfer (KT) and
Hong Kong Polytechnic University (PolyU, the Uni

Polgd®dpires t-ol des aumwiowrdrdsi ty with a strong empha
research and KT endeavours that @Querhenvdeapsnni&d
been dErodddfrategi c tfhbecuseesr,arwcihtihng gui ding princ

properties (I Ps) of practical value should | eave
focus of KT is also refl ect é&d Awrma rtahnad net KtEa bf loirsnhanhei
performance indicators for academic units. Guide
policy and oguroddlVianaeshiamdr t ithvamig lhaise tooespat shi
appl|cat|onfsorandlmr;sanlé‘tﬂtﬁ(bZnOs/Zl Pol yU gen7e9Mbal{% d f
ye-ar ea i ncrease), f iolpeaa r2 3i5n qfractred@gs.a ( BRd®r ybaps
entrepreneurshlp. Ther ésaertnegcri maoenceofofl &% 4dvo mp a
Whil e the9 CO¥h®dDemic is stildl posing seri osd Uhr
researchers have been devoting themsdl meéhset touf $nha
achi egweatsehnet ismggt Toé Hong Kong Poliywtod eltnuil ar Umii vagmoist
i n Octobearhe2 (02 0bassste dui nGBl@eIN®ict i ¢ aci d testiHKSARSt
gover.ssmerntarhas heohdbcted more than 36, 00Wi tvlh rasvi
tproviding a sdafiemommuwnirtomenembaeidsaraof genomics seq
and traclsouheesgi mmsl t raannds maidsvsainocne dc hAai ntsechnol ogy
and clinicall9dagptad ieefnt&GOMIoD more accurate diagnos
pai ents. More detai2 s can be found in section

As the only | ocal iesastubnaontioabl pedj eat €hi Ral
contributiom@svapi the spaceneXipdaed awihtehn Giha 5 EB4A N g

n
and @Glandgnar exploration missiomandi tohQihaeeXddwdw
1 Mars exploratiPor ptrivije,ctt her h2Oi2ZVBeres iat Yp od et @ In@p e
remote seokoogtghscaed hce sampl i ng aamd npuwdcskiiaf gl escotsu ree
by distinguished Chines202a5Pdloy@untt irdtdhlet sémhiruennattnio satr
rs explorations Avexd i lwirgghaloyi eappdp niigntc i Khu moef . 2 Ou2nla r
|l l ectedsshbmplPet y Ui nspir eidntyeoruensgt pienopdpace Tlapl
est aelnitsheef Uni versity Research GCemtirmd nfggre obhepeomo ¢
i u¢helds as Geology, Architecture,i Maghcheary, de
PolG Ustremndgtohmiamdent to advancing the aerospace

Furthermore, theMDkefiopuse Segmepor@bledMS) splOYAcCI
Corpopatemitl dren from permanent Aflt exrd ntehSes raicdag 8 e O
of the International Ex hhDeliMS doieisost r bduvueeatdi obns Chf

and Eumapktasdmax i miismp accd® ci et 6. SPhbalrgd ni t or i nigsn [y s
i nnovative techesc!| edipyebors $mart ioist abi ISmytt eeeaes
hawedmst al8l,ddd 0orustbheanp rtewent hazards Addist ingn alrl
Uni vehrassi tcyonti nued to strengthen its crapaanisttly tiun
andni veresietagenohres tomiesmsdronweatger di sci plinary & ese
strengths and achwerveemelid®cie@d rieseaheh high rat.i
Assessment Exe.r cDesteai(IRSAEQf 2tOhR2e0 hi gh i mpact cases

O cohbi muenthowmat and technol ogy t alne Hfosn@a tddGBsAt,ar t
he University revamped its fundiic@ahpr asgrca mthe si n
hrough entApeiporeddest mplbisfp.doc mrasgira mbhaiuuwmloiheadlteh er
rogr amme g hpem@didfuodnicnegpt @ POEm a mivbeeet k& © h nmd niggt val i
rogr avemesmshanc€@dmul ati vel vy, the UoRlaco®ifaly/ dasi gin
nnovati onl @ ttaercthanpoalrdhgmyid swh iacla damemdica ratsu pd  Juunndee r2 Oa

Pagel



more flexible and hol i sttihe Pwnéetetrfreagmewsauk d afl @ gpouc
in s&ction

PolyU strives to advance societal i mpact through
education, research and KT is practised in its Op
JocKeyb Design Institute for Soci al I n njowssattf ieavn a
soci al i nnovation programme, Good Seed, has trai
det ai | s odc liPiod wddroe mtlstsiammneo pr ovi ded i n section

With recurrent funding support frothe UGC and the concerted efforts of members of the University
community,P o | yadhiegements in KT and entrepreneurship are summarised as follows:

Impact of PolyU’s Knowledge Transfer and Entrepreneurship
L @ > 23 2
R — 2059

235 81 148 551

patents filed patents granted accumulated no. of consultancy projects
licenses granted

380 15 137 1,800

accumulated no. of accumulated no. of collaborative jobs created via
startups supported academic-led startups and contract entrepreneurship
research projects

2. Dri vRensgearch €EgcéEé¢dtlmwl@ogi adl | nnova

Embraciongrtaipé@hl ongoplhBsptrddatt i a&lall v alaumgt usshorud adt d es
PolyU is committed to transf dremihmg |roegsi écaan © ha addx @
mi ssdironmm ediesci pldimesngtandti ondlhec dinli v¥leo rsa ttiyoirnngB
acraissci pl i mgisnt oagrdds hbamar reiasstu 1scef nrget shetaigmcrhemr eaw et e ¢ h n «
knowltedgedoesal chall enges.

Det er mi megmeanddedrdosnbad CIONVI D

The COVID-19 pandemic has posed unprecedented challenges to every aspect of dihdivérsiversityhas beer
working towards an effective solution to the consequences of the pandemic for public health and sugitdhah
development.

In recognition of its efforts, PolyU secured $18.2M frtme Health and Medical Research Fund of the Food
Health Bureau in August 2020 to conduct eight studies on CGlADThese projects cowta wide range o
disciplines including health technology, biomedical sciences, healthcare, rehabilitation, and social scien
University anticipates that research tedrosm different fields can contribute their expertise to supporting the |
community in the fight against COVHD9 and facilitating the formulation of pandemic control measures, the
protectingpublic health.

Recogni seld G@\wlllEic acid testing in

I'n responsentedetaopréesieagl ir gONveld pa nRicelnyhdi,ttihe
projd&wertveil l ance of Asympt o-in@t iamn d P dEps i lual taitngard m fc o

Page2



Di agnostic Pl atihaode
ug he Hong Kong Pol

Mol ecul ar Di agthmsdo
virus foestCDY 1 Dwi thb
Uni vecosimuni t yO.cothF& @ 2
unttuhe 2021, saa nopulaec
t esftacemP ol g Uafnfd stamnd
students undes & tHoit
| CON and sppabtoispd

Ei ght md nitettrs i nbept

(The Project Coordinatobr Amber CHIOU(left); CEO of HKSTRMr Albert receir v e d the I SO1
WONG (niddle); and Director of TheHong Korg Polytechnic University Accr ediutnadielro @ H on _g
Molecular Diagnostic Laboratory Dr Cesar WON€ght)) Laboratory Accriedi -
May0 21 Subsequent |ltyh
first hmrais €dVIIA vy nu
acid testimegc oignnsitsit
HKSAR govennmane. Ju

e 7 Ly

Alempower ed azyhaqtd XT Use of genomi astdt an $ m
anal ysi s -1f9o0 rp a@ 0 \W&lnD r chains elf9 COVI D

Led by ProfessPorll@Apadi trSince the firsdst9 waveeaaotf
Health Technology &amaé¢ -kGil man SIU andHThiavet da&r

sectoral project aé¢msowtwhodgenome sequencing to
techniques for enhancinvariant sCoo¥d ®&fARISocally
chestayX and CT i matgiewse f@deter mi ne their genon
19 diagnosis and patiencharacteristics (or the
and clinicatl9daptad ieefnt@O'genomes) . A phyl ongreencotne
split into training, vageographic i nformati on
training and validatiortransmission |inkage of
mul tiple Alr tfewrhtnieqruean cl i ni cal and functional
testing cohort i s usedSARGaeV-2 throughbaseéducme
devel oped in-Inuldliipdiecadstudi es. By companahgse
Thr otulgimhskdtiimensi onal analclinical andc aedpaitdae mitod eor
cl ildieca wi bhsbhe made and transmissionwichkiobs

Further detail s of t hi

18.d i

(ODr. Gil man SI U Kit Hang)e
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Deep space research contributing tc

PolyU takes pride in improving the world &hresg
eagerly transform innovations and research br ec
Leveraging osntrietnsgtéhc ademsiecarch expertise and gl
from | aboratory to I|ife.
As the only | ocal tertiary in APolyU is the o
qualification experience, P@al y U institution inv
and Mar s mi ssiomsredbdaer ddndrvser g astronautical projects with wide
l anding sites wit houlgihg hi nsnoivert ti| ranging and indepth collaboration,
mapping and geomor phol ogi cal and has rade significant contributions
manufactured space instruments to our countryo
space, unde®dssbrengeldagley Pc etcti isn explorations
technol ogy. QI Faren

Chinese Academy of Engineering
| n iatdidon, the University dd&wvefl academicianand the first chief designer «
Sampling and 6Baekiifgc8ys$tye e S5i, the Shenzhou spacecrafts

NatdGohirst lunar sanpl &, rebhernhmidsplbaseCbfanghe
NatGohunar expl or d@st ifoinr sptr osjpeaccte, niiss sGkadi nnatga aano Isla:
regolith. Tran&poériacndedevv@bepgceohyWr f ace Sampl i
two samplers that can withst anedgo200tAC ifnorl ocooslel-e
resistant nearfield cameras for vision guidance
sealing the samples in a container.

' ~
(TheChief Executivef HKSARMrs Carrie LAM (Mrs Carrie LAM (second left)holding the container

visited the PolyUb6s Res developed by PolyU that sealed and stored the lul
Explorations on 23 July 2021.) samples from the moon in the nation's lunar explorati
Camera pointing system for |l unar

Pol&g Uresearch on systems dem@hinear Nagi coeahn8pag
Chae3 mi ssi on i nef 0Mi3s ainadn Cihrmnpg019, through the
system (CPS) installed atop the Il unar | dmegerca.p
panoramic views, whi chmondeerle troe qpipa re gtr héeo sd ddwedrh¥ @
have been acknowledged by Chinese national h@hpe
Academy cefc hypd oweg yT iln mitsss i Toing n it éhmes th aMd rosn expl or
details arAppermdsexnt ed i n

Planetary remote sensing to support

An integrated 3D mapping model has been devel o}
and -IGefoor mat ipa e cfi sri ome gamidu thiigrh t opographic mapp
all existing t ecahmnoeltorgyy osru clha saesrt pall otta ongelt aipnptr ddl@leie

al so been developed for mogeomnanpmalt @gipdald efeadt
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This helps optimise |l andingdeassitgn,evandat mpnove
national variomssspace. ekplt DhatAipdeetiBdiilxs can be

Il n Jun
scientists wh&é gpegarshpeaacde @
manned missions to lunar
and delivered t h
experience of t h a
Pol& U significant con
explorations wed eaaad
were also encouraged
projeaads contributé to
endeavours to become (MsZHANG He, execut i ve-4ldnarpmeheproject, 0"
tal ked about Chi pregfammel)un

Foll owi ngf itrheClvilsade odstronautical sci enanKphg wh
aroused maimiyntyeruenggts tiemr B @laycilea nesx Ip & wcailtei rodnee Wo r | d :
to Benef be duvaantkiionnd pr o g r2a0n2n2e aicna dtelhme c2 2hr t o

technologies to | ocdlheseoacomgdammes ahonsl t ot cdedti b
sciencel aash theiprar ¢ aicthhpeaitdaesvel opment of space

Groumrdeaki ng spectacle | ens sl ows myo
By 2050, had fpogultatei worWwidl | bel myopi peowhiel wi &1l

whi cthhe ssecond ey e eaamadietnitorb |l danudsniersgs and vi sual
HOYA CorpomnatiecrarhBeb!l $8Ramolofof Opt ometry lhnacsorip
Mul ti ple Segments (DI MS) Spectacle Lens to sl

particularly meaningful for
nre— develop high myopi a, who h
et complisathoas retinal detac

a
h

DI'MS Spectacle Lens com
recting refr-aegmeaetserpodr
ocus surrounding t he -pceernity
the VvVedses Ettearovision ai
rection simultaneously fc
invention may be a viab
a control, preventing
loipg m gnlyhoep itae.c hnol ogy and
med by PolyU and HOYA C.

Pag—Hooao o
- 0D< >0 —*+*D®D O =

- = @
Soow

p<o-—-
é__.

(Award-winning DIMS Spectacle Lens to
control myopia progression)

Smart cmarnyi tteyeehgm for enhancing urb

Professor CharDemparWOmMethto fo ft hle g
Gebnformatics hasTd&eei bpeidnyg
fiofttks nd to cesodlbet mbargeritm
prevent hazards ari,whnghfcam
to the public. The system was'#"
sensing technology and GI Snaty(
remote sensors instfalledamnt e W ; e
angles and sway trajectories cf \ "\‘g\‘m.

s P

(Smart tree monitoring devidestalled on urban trees)

1 Holden BA, Fricke TR, Wilson DA, et al. Global prevalence of myopia and high myopia and temporal trends from 2000
through 2050 0phthalmology?2016;123:103642.
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https://www.sciencedirect.com/science/article/pii/S0161642016000257?via%3Dihub

of treeabatohtsiwrartoaundi ng envggey™ """ -~~~ " ~'
be identified for quaooﬁf\ ‘ t
® ) ===, ===

movement . :

With funding support of $3

Club Charities Trust, t he
Management Project commence
made sensor s i ntsrtuanl ki eodf oanp ptf

trees in Kowloon East, Wa n
the second sttalgemaocft WwWeme pirc

on 8,000 ur ban takkewiimg
appropriate mitigatiomrmnman
ur ban resilience and the 1 (Kick-off ceremony of the Jock&ub Smart City |
the | ong rdmeehhae oBimagt Sy s Tree Management Project
extende@BARUrt her details of this impact case
provi Apme B.di x

Uphol dién gl eHKd i nign peaowiiatiioomn services al
The Aviation Servi ces |jRoeisnetalryc he sGeanbtiries h(eAS RG) Po
| ocal avi athiacsn bcecermp acroinesso,l i dati ng Hongl Kesagser Vi
aircraft mai ntenance repair a T L L
devel opmentredfat adi atnidauurst ri es i
Chi.fDme of i ts oknepyl epedj ecnt sFENVERIOE o8
destructive I nspectdiwort hoff ulue In gRENEIIE Seiay
t hlennovation and Technol ogy Co nissag o L O
devel opment of atbmpeétensen sikn dieEd NTACRI W B R Vs
ineidf airctaftdefaet haeaaklByhinh e SAAY
of ottahkteet t echnol ogies in the m L1y
ASRC, the first of its kind i :
capabi I ities op‘r_ ot\_/h'edi ir_lrgd Lts_hter yy,oug (ASRCand team)
exceptional trainingaintanaocaf. .y ncver 1y wil

Strategic edsReabhbnsthime alne svfeaResd € a0eah r e s

Harnessing & heedamanveh s¢ dqgylados 4 i s yh @alAdraste miyldé oo ll
Research (PAIR) was established as a hub and c
significant wmumbrern dfntreissddnssthipt|uitneasr yf-iompuasd tn ga roen
key societAmd ofhadddniRemg@Rstthi tt wtneési aeBsiet®p c e e en
up under PAI R:

T Smart Cities Research | f{ Research Institute for
T Research I nstiWmuhbha&n fBev §f Research Institutarfog
T Research I nstitute for Y Research Institute for
T Research I nstitute for Y Research Institute for
T Research I nstitute for Y Research Centre for De
T Photonics Research | nst
Pold s e aerxcche lalse nrceef | ect ed i n high rating®20
I'n recogriedicmat®fd ietf § orts in pursuing research
ratings in various areas of assessmel®@f it hetlkée
whi ch WwWad yUadwedlaasdi4gar )d nared nati o6@3t gr )e,x c e list

per f or nPahnycsei cian wec i teme ebBest-f amdad &Bahbkt UGLCti ons.
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research i mpact cas e nethudisausbh Ga red | roanse dAmd Is , e iPeir 1
receisvteadd 4 atings, which was the bestf predddrimasn

Among the 20 units of assersasameint e d so wtesfti anredi nig
percent assgear o-Batnadr 3r aMangsi aflosr Sci ence an,dCoMaptu
Studi es,/ Sodesnlc eManagement PahgyUTalusdosmerformed w

Me ami c al Engineering, Production Engineering (
Technol ogy and Aerospace Engineering, as well
Management) and Bw®pdornygt TReechhanboilloigtyat i on Sci eng
PolglUsoedgnaowed i mprovements in research perforr

$66M to dewapltap st omest a RGG Researkund nepnatcda §

me tdaevi ces Research Schem
Professor -pT S:4l, Cihrmi r Si nce FY$i0017ers 2 o
NanophathaniHesad of Depart habeen awalrb

I nformati oh magi mevaridedg projects Jo: 2!
Areas of Excell ence Sche researuwcraeceatrh
Research Grant CouncdMet §d RGG Resear Cg
opticaacomstacsleasbdglimeh aa Fund ( RL.LF)Th
devel op nmatedr ineltstheandesne Uni veésrsat s £ &

control and mani pul at e projwasivear 3
waves for i mproving the cl olsedp n
Thesedemeiaes are to be decontr ofif emi o . .

. .. . \ (Paired with an app, the
for novel appll_caagl_omg;, |sm0\o§—:‘treat_me secondgeneration
energy, communications, hemipar etpp: wiswatchenables patients
manufacturing, Al technolextremity i tofollowvideos selected by

hemi pl egi ad therapists to exercise their
| ed by Pr of hemipareticarmsThe
EONG of t h e third-generationisin

Re h a p Progress underthe RIF

Sciences. project)

dthir eeobhpgamPobiydJe ena
ined forces witdndtde
14N dcuocnt research pr
G T hleanee d Research,
whi ch ai ms callaborative preseara
projects of str ade dioenr
devel opment . The t@wam
projechpsomer enghbgedc! o
sustainabl édanetnd/v a maimeaq
research and innovati®
respectivel y.

(ProfTeSsAslltoo wi n gu pt hodk odheitrsd e d dVjert aaj
opticeacomsetacdendlemet a

3. Advante anlgnoclasn@ocli mhovsathirommgh Entr e

Pol whds been enhancing funding, education and
community stakehol-dends st @edeseppoepreaseaasthnp.

Translating research into impact through researchled startups

Over the years, PolyU has embraced a culture o
advance technol ogi evworalnd ii mmacvta,t irdetfd tdtoari nTgo atll heet
for the benefit of mankind.

2 Professor TSAI has left PolyU since Aug 2021.
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GBA Start trpp nPsofsotrdnoi de:g h A l@Drr g

The University piloted the

2019 by |l everaging support

This specially designed pro

imonducting transl ational r ‘

entrepreneurship to turn th =i =] —ony [
under both academic supervi . N

The six posuddes 8adeiipn €0G1
estsatbdd four startuspesveemard;in
securnepdr efssmadieng/ i ncubati on

has decided to scale up tnoe epr cgr
post dtolwed mimg year s

Technol magrvkadtn d a lla iveocnh nod

S nce, 2Pb8yU g i-tva etkercehdn o |
mar ket i dati on progr amme |
Nati onal Sci ence e arhauunrBaat

Singapor e, t o gui de res
commercialisati omemaéeé haa
mentorship and intensive
22 startbhpesetbheerseaealikyd
41 teams admitted to the
commercialisation rate.
al sacattdr Sout hefr nSdlind wea ¢
i ®henameln Nati onal Cheng Kung -&wmewemar ik gitei wna lTiad a
across the Greater China region in 2020.

Pol vU MakesrndRussntd:i al i si

Wi tshupport from the Youth
Home Affairs Bureau, -PbDhy
har dwar e i ncubation pr d
Uni v é&r ssittryengt hs i n engin
Centre i nfamd t rhimo thiemsesumg

manufacturing capabilitie

PartnerHonngg wkiotnhg Sci ence

HKS)P MI'T Hong Kong I nnov

Hong Kong I ndustries (FH ¢
Pol py € dar tywoaird-e@r oduaotub

including funding suppor S DT d 2

and mentoriamgne Bhe rprcagd over edaldluyyyo ung2 la.ppl i c ¢

‘ PolyU Entrepreneumsrhtiywvi ihm@ est

Earsltyage i nvest-medt startupseasch
private i nrvieggioclk wire$er Gi ven

i nvestor s, the University estab
(EIiFn) FY2080kt2mmpl eorhéher f undisng a
PolyU entrepreneuri al ecosysten
expertiigeecft ocs, part neaalmd mdwist

great poptent aabdrersmaRaclhy lnd tec
i ndiogniifmpcaacntt.
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Nurturing future entrepreneurial leaders for HK, the nation and the globe

PolyU strives to advance social impact by creating a vibrant entrepreneurship ecosystem within and beyond tt
campus, nurturing entrepreneurial talents and supporting stiedestiartups to bring positive impact to the broader
community.Since the launch of the first seed grant for entrepreneurship in 2012, PolyU has been emisancing
funding, education anicicubation programmes in partnership with industry and community stakeholders to support
academieand studented entrepreneurshjand nurture studentindses on innovation and entrepreneurship.

Preooffoncept ( EoOr)e tFesirnednigshli etng t |

In 2020/21, PolyU revamped the innovation project geartt turned iinto a
subsidy support scheme poepare themo participatein local and oversea
innovation and entrepreneurship competitions. 554 students in 106

benefited from the PO@ndhavewon twelveawards as of J@2021.An online
talentmatching platform, PolyU Innovator Exchange, was also establish
facilitate competition/statp team formation.

Enmtepreneur shispu St \e drtyiotr{edS )

Clwd(aruf
Pathw:
Co mp“kl n 2020

Wi th abownmemtder s, ES has organi
stimul atéd nseudehtsn innovation | "G :::;','m -
establi shment in 2015. Competitin 2020 @t—"

Lone

Despite stdpemcdiacsrs d-168, t BS COViI Da = i
members in FY2020/21 through web ’f”"‘ ”'\Q n
&St udennutp SAtwarr tdw eSheicrraert swi t h t he Al

(AEF) a@aundl Cdr eer Pat hways Compet" -;“ l
Amazon Web Service Educmeptemendﬁtrhoem‘ A

Pol vU | wprsccHhdlip:g nade

S Theniversity completed theia
Hong Kong and Shenzhen, dou
PolyU I nnoHuebesad¢l wveaas amdca ol |
community to promote communa
in the ecosystem.

?-T Mor e i nfaobromudiei emloyHU bl mnd en
L. activpnowisiigmse #.di X

Out st alhadlignlpr epr eneur s

Mr Ri ¢ h | Feo uniddid | Robgtriad MrEdwi n WONG andC#Mroubhd
t he Departimeatr onfc EanCl oudBr egarkaaduates of td«
Engi nede@ndgOFoor t une Chinunder ( BeOdi a, Mar ket i ngt
Forbes 2021

. Starting from Edwi n and b

uplc) researchtptrgplecPol yuU gr @ et

- embar kedt memprenfounded-aitde
) 2014 with Poly Opinion Lea

founded Hai Robmar keting p

mlml Rot obi cs i s nct hRrol gged gt
4out\l°?um Aut onoCacduesndl in 2015. The p
NCRg = Robotic (AAGRtS&WMSgr own into
‘;\,‘i 5 forl ogistics aleader in t
e aut omati on. advertisi.ng
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Prof &€ P=€BF 0 u nadf
Gr and Ri se
Profess@epaftn
Applied Bioloc
Techn®Rexgyyi @nlt

Mr Ni ¢ kF & &Emodde r
Peopl eT&de mmmmligo
graduate of tfF
Desidgmder 30s
2020i6st by Hur

Me d al imt er ni
Exhibition of Af ter gradutah
. Gene2vla2 1 School of D

established hi
“ device startuj
wi g eéhe dP ofl wridd i n g &6 ima
xi gn in hiBhecl s
tl g wadeyirmgirge o
y care communitie

Prof .f dundced C
wi t h a Pol yuU DBA sAAMitd¢Ch i
commerci al lwveng haresé a-deepi l
par ttiocldeesvel op™ Car bCoabacur
t oxi c -farmnidereccloy anti bacteel d
in 2019, wi t h Pol yuU re
matching grant.

na
o beo
ren
er |

Some examples of startups with good progress

seein

\
HMROBOTICS \(7, jp e O ANERHE N Gron ReoToarnaoy  DEGREE t} health

Pyivsiei
k’S’V'S'(’l"

0 Toz BN

PolyU students and researchers
i nnovation and entrepreneurship
with thesUhumdiapgtgagnd support.

In FY2020/ 21, Occupationaligr dihkee
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Appendix 1: Performance Measure’ KPIs & Additional Measures

(@)

Key KT Performance Indicators

A summary of the key performance indicators for various KT areas are presented in the table below, with figure

expressed in HK$6000:
. 2019/20 2020/21
Performance Indicators
Actual Actual
Patenting & Licensing
No. of patents filed°t ! 129 235
No. of patents grante§* ! 79 81
Accumulative no. of licenses granted 134 148
Income generated from IP{Re 2 $2,641 $7,380
Expenditure involved in generating income from IPR $7,934 $7,690
Consultancy, Collaborative / Contract Research & Spiroff / Joint Ventures
. . 420 439
IC\I(;)r.]t?; Ccto\I/I;llJJ(éro?etlgve research, income generated and total $234.620 $250,022
$761,121 $880,145
. 326 298
\l:l;)lhnggS?tract research, income generated and total contra $118,656 $82.822
$461,440 $441,569
: . 705 551
No. of consultancy projects and income generéteel $75,033 $63,208
No. of economically active spioff companie'es 6 236 277
Net mco_meogse?nerated (or net loss arising) from-giffin $657 $1.160
companie$
Other Knowledge Transfer / Dissemination Activities
No. of equipment and facility service agreements and incom 178 62
-orequip y g $3,535 $1,596
No. of student contact hours for business or CPD n&&gs° 1,373,767 1,395,790
Income received from CPD courd&§? $254,646 $389,340
No. of public lectures / symposiums / exhibitions and speech
to community 303 554
No. of performances arekhibitions of creative work by staff o
33 35
students
No. of staff engaged as members of external advisory bodie 389 393
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(b) Additional Performance Measurements

. 201920 2020/21
Performance Indicators
Actual Actual
Innovation and Entrepreneurial Activities Enabling KT
Accumulative no. of startups support&t 1° 332 380
Accumulative no. of academic involving startjys ** 11 15
Accumulative no. of PolyU innovations / technologies / 60 71
knowledge transferred through startingysstudents / alumni /
Staff Note 12
1 No. of Entrepreneurship Fund applicatidpig®? 231 326
1 No. of students, alumni and staff invohf 14 554 1,001
1 No. of new startups / entrepreneurial projects ful&d® 44 56
Notes:
1. The reported figures include patent or patent applicatiorsmeed by PolyU and external parties as well as

10.

11.

12.

13.

14.
15.

patent or patent applications ownedofocwned by Pol yUds subsidiaries.
presented in AppendiX

The reported figure includes license income gene
| Ps. This license income was also includedoffi n t
companieso (refer to Note 7 below).

Collaborative research income reported is on-cashipt basis from egoing projects in the reporting period,

with an aggregate project value of $880.1 million. As some of the internally funded projects also involved third
parties as collaborators fofTKpurpose, the number of those projects was counted here but not the income nor
project value.

Contract research projects are those involving third parties from public, private and NGO sectors. The incom
reported is on casteceipt basis from egoing pojects in the reporting period, with an aggregate value of
$441.6 million.

The reported figure for FY2020/21 includes $9.5 million income from corporate and executive development
training related consultancies and $53.8 million income from consultancydisory services, such as
investigation, advisory on business, management, social, technical or policy related issue(s), as well as produ
technology, materials or process enhancements.

The reported figure includes the number of all active startupswbe either funded by PolyU funding
programmes (including PolyU Micro Fund, China Entrepreneurship Fund, Tech IncubatiofiTRelpd ech
Launchpad FundTLF), Good Seed Programme), or obtained license from PolyU to commercialise the
Uni ver si tbgidiasies $ePup as opefating vehicles for specific functional purposes, e.g. PTeC, Hotel
ICON and PolyU Base in Shenzhen are not included.

The reported figures represent the license income generated from PolyU supported startups which license
Pol yWas IThis | icense income was also included in
The student contact hours are defined to be the number of enrolments multiplied by the number of contact/cour
hours.

The CPD courses include awarsdarng and credibearing programmes (both in and outside Hong Kong) for
learners already in work who are undertaking the course for purposes of professional development / upskillin
/ workforce development, in addition to short term-coeditbearing trainig programmes.

The reported figure includes all funded startups from Micro Fund, China Entrepreneurship Fund (CEF) Scheme
TIF, TLF and Good Seed programmes.

The reported figure includes all acadeddd startups with licenses from PolyU for commercializihe

Uni versityds | Ps

The reported figure includes all PolyU supported startups founded by students, alumni or academic staff license
PolyUés | Ps and/ or commercializing PolyU6s innov:
The reported figure inclugs all applications under Micro Fund, China Entrepreneurship Fund (CEF) Schemes,
TIF, TLF and Good Seed schemes.

It also includes notPolyU participants from the Good Seed Programme.

The reported figure includes all new startups under Micro Fund, Chinepgnieurship Fund (CEF) Schemes,

TIF, TLF and Good Seed schemes. The actual number of funded startups in FY2020/21 was 61. Among the
5 were existing startups seeking for further funding from PolyU's other funding schemes. As such, the tota
number ofnew startups supported was 56.
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Appendix 2: List of Patents Granted in FY2020/21

No. | Patent Title Filing Country
1. |vi i A 0 A nNke 1O A China
2. 1 Q A nHB A CHA China
3. | G E QA o' | q°@ll China
4. | K A China
5 |no- A CHAy China
6. |[AE£ Y « « AQE  Aa uZz cA China
7. SNMBRm £ | y A CAE China
8. |[xa »PHA 0 Wy y' | che n China
9. BA . JUy A Juy Q7 Y CHAE 1 JUL China
10. [0 U A <A &0 a ACHA China
11.|v° v o luyzZ, 2 i China
12. /a0l vA, N xllzubyg LIzAT TN China
13. | € 0 nnQ . As B China
14. | 48 > T o ., DN A CA China
15 (¢ v XHyuvi P - China
16. Ju4 D £ u¢ D£CHA China
17. |=sO09MY£yav afuyz . y WCAyu=sOodY£3anv © N China
18. | ¢ 0T A A N China
19. | ¢ g = 2 mé uzZuné CA China
20. KA CA China
21. |2 n E A 0 Aa China
22. | K é% | CAyK €é€f|] uwv T China
23. /¢ v+ o CHAW y China
24. |C U As ~ EET C3A China
25 o A CAuy Z China
26. |C WB | 0T A ® rA o China
27.| d9n m Y U Z CA China
28. /¢ & I M0 Afte CIA China
29. | B S © China
30. | ¢ T "QHO - 2 T cdA China
3. | € no. A mneN € China
32. aN China
33.|¢ o oy K A I nA China
34.|C . "HE W QA W CHA China
35. | Q A6 CRAy“ o ¥ Q China
36. | C N u 0 aCh China
37. | ¢ Dmii S A Q aChA China
38. | x - AK W 0A CAé China
9. | E¢ T x - AU CHAé China
40. | ¢ 1| CAy China
41. | X I NQ i DNuyZz COA China
42 / F Lo A P oii« GA China
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No. | Patent Title Filing Country
43. | ¢ | E EACHAL E | E China
44. |C b-B Aa uZ CRhE n China
45, 3 CHAu n China
46. | C Q A CAy m China
47. | C >J =1y E € n” A o CA China
48. |1 d n | B (VNI I B China
49. |4 © F A T uzZ n China
50. | € ACHAL China
51. | € fi 2 KCAy China
52.|¢ 7 Q oA CAy N u China
53. | ¢ FLls3 - 0 DNA CHA China
54. |C A4B 0 COAY nl China
55. - aN yN CHAy N CHA China
56. /¢ 0 - A 3 CAyY u| 1o China
57.|¢ W o CHAy TR China
58. | AMETHOD AND/OR SYSTEM FOR RECONSTRUCTING FROM IMAGES A | United States
PERSONALIZED 3D HUMAN BODY MODEL AND THEREOF of America
59. [B A 0 China
60. | IMPROVED PASSIVE VIBRATION REDUCING APPARATUS Hong Kong
6. % € Ya Ewn- China
62. | SHAFT-MOUNTED ROBOTIGDUG EXCAVATOR Hong Kong
63. | REUSABLE FACE MASK Hong Kong
64. | REUSABLE FACE MASK Hong Kong
65. | HUMAN-COMPUTER INTERACTIVE LEARNING SYSTEM FOR TRAINING | Hong Kong
DATABASE DEVELOPMENT AND VISION-BASED CONSTRUCTION
MONITORING
66. | METHOD FOR DEVELOPINGSYNTHETIC IMAGE DATASETS FOR Hong Kong
VISIONBASED CONSTRUCTION SITE MONITORING
67. | METHODS AND CATALYSTS FOR GREEN BIODIESEL PRODUCTION FRO| Malaysia
UNREFINED LOW GRADE FEEDSTOCK
68. | METHODS AND VIEWING SYSTEMS FOR INHIBITING OCULAR United States
REFRACTIVE DISORDERS FRONPROGRESSING of America
69. | PRODRUG OF GREEN TEA EPIGALLOCATECHHS-GALLATE (PRO-EGCG) | United States
FOR USE IN THE TREATMENT OF ENDOMETRIOSIS of America
70. | IONIC TAGS FOR SYNTHESIS OF OLIGORIBONUCLEOTIDES United States
of America
71. | SPECTACLE LENS United States
of America
72. | MULTI-LEVEL-ARCHITECTURE MULTIFIBER COMPOSITE YARN United States
of America
73. | APPARATUS AND METHOD FOR IMPARTING FALSE TWIST TO A YARN | United States
of America
74. | RESONATOR FOR FORCE DETECTION United States
of America
75. | SEGMENTING ULTRASOUND IMAGES United States

of America
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No. | Patent Title Filing Country
76. | CESIUM TUNGSTEN BRONZEBASED SELFCLEANING NANO HEAT- United States
INSULATION COATING MATERIAL AND PREPARATION METHOD of America
THEREOF
77. | ANOVEL HIGH-FIDELITY AND REAL-TIME 3D FETAL ULTRASOUND United States
VISUALIZATION SYSTEM of America
78. | METALLIC SODIUM AND SODIUM-TIN BINARY ALLOY ELECTRODE United States
of America
79. NmAmné CAYy nN y WNAIACHAY Taiwan
80. | IMPROVED OIL ANALYSIS SYSTEM AND METHOD United States
of America
81. | SYSTEM FOR RETARDING PROGRESSION OF MYOPIA European
Procedure

(Patents)
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Appendix 3: Details of Selected Impact Cases

Case 1: Whole-genome sequencing of COVIEL9 cases in Hong Kong

1. Summary of the Impact

The Coronavirus Disease 2019 (COVID) pandemic caused by severe acute respiratory syng
coronavirus 2 (SARE0V-2) is the most devastating emerging infectious disease in the 21st cen
The rapid sequencing technique developed by Dr. Gilman SIHKin g, Associ at e
Department of Health Technology and Informatics has played an important role in identifyir
stopping transmission chains of COVIM in Hong Kong. His work has provided scientific support
t he Gov er pandemic Measues[Fig. 1].

Identifying transmission chains
During the first wave of COVIEL9, Dr SIU used whole viral genome sequencing to identify the s(
patientof the Buddha worship hall supspreader event. His work, which was published in dlienal
Emerging Infectious Diseasesdemonstrated for the first time that an asymptomatic carrier of S
CoV-2 could be the source of a community outbreak. It highlighted the importance of testing a
contacts of a COVIEL9 case, regardless of wheththey had symptoms.

In April 2021, Dr SIU used phylogenomanalysis to identify the transmission link between Filip
domestic helpers and an Indian businessman who had travelled from Dubai and tested posil
variant of concern. His work enabled the Centre for Health Protection (CHP), under the Depairt
Health, HKSAR Government, to trace the entire transmission chain and their close contacts, pr
the further spread of this variant in the community. The study has been accepted by thd_dooet;
Regional Healthi Western Pacific

LaterinJ une 2021, Dr SlIU6s research team uncov
the case was likely infected by inbound travellers from Indonesia. The team reported its seg
analysiso CHP, enabling it to identify the source of ictien.

Closing loopholes
In the summer of 2020, Dr SIU identified a new SAB&V-2 lineage in multiple local cases with
viral genome identical to that found in aircrew and sailors, who were exempt from comg
guarantine. The Government subsequesipended the practice of allowing unrestricted crew cha
in Hong Kong.

During Hong Kong6s -1f9o,u rDrh Saalbes orfe s@@MWIichh sk
were phylogenetically more closely related to cases imported from Nepal in Septantb©ctobe
2020. His findings, which were published EBmerging Microbes & Infections highlighted flaws in
hotel quarantine arrangements, under which travellers could still receive visitors. The Governm
adopted the policy that inbound travedlshould be quarantined at designated hotels and not be a
visitors.

Investigating hospital outbreaks

In December 2020, the United Christian Hospital experienced a large outbreak ofCRARSIN a
palliative care and medicine ward. Later in JaniZ91, two healthcare workers from North Distr
Hospital tested positive after taking care of COMI®patients. In both cases, Dr SIU conducted gen
analysis, enabling the hospitals to trace the transmission chain and prevent further cases. §h¢
of the two studies were publishedGliinical Infectious Diseaseand theJournal of Hospital Infection
respectively.
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2. Underpinning Research

During the outbreak of COVI19, DrGilman SIU Kit Hang in Department of Health Technology
Informatics of PolyU developed a new nanopore sequetasgd platform for rapid and accur;i
monitoring of COVIDB19 transmission in Hong Kong. Using this new method, the whole geno
SARSCoV-2 can be accurately detectetthin 8 hours which is much shorter than when using

conventional sequencing methods (72 hours). The genetic relatedness among thelSQ@&4¢Bs wa
determined by phylogenomic analysis. Under the first wave of commuattyeak in January

February 2020, it was the first time for D
hidden transmission linkages among the cases even in the absence of apparent epidemiologic
[Fig.2].

Furthermore, Dr SI U i ntegrated the viral genomi c
geospatial information to conduct phylogeographic analysis [Fig.3]. The new analysis metk
provided simultaneous access to phylogenetic data of Ca¥ll@ases with time stam@nd
dynamic displays of their closeness in the Hong Kong map view, which helped to visualize
transmission chain of the virus in our community. The method successful identified the transmiss
chain of a new variant of SARSoV-2 with ST470N mutatiortirculating in East Kowloon District

in December 2020, which eventually led to nosocomial outbreak in United Christian Hospi
[Fig.4]. The method also helped to identify the transmission link between Filipino domestic help
and an Indian businessmananad travelled from Dubai and tested positive for SARY-2 VOC
Beta [Fig.5.
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Fig.2: Phylogenetic analysis to unveil the genetic relatedness of CQ9IbPases reported during the first wave of
COVID-19 outbreak in Hong Kong
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Construction of geo-phylogenetic database of SARS-CoV-2
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Fig.4: Identification of the transmission chain of a new SARY/-2 variant with ST470N mutation in Kowloon Eas
District by phylogeographic analysis.
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3. References to Research
Related Research Grant:

2 0 2 OH MR FEommissioned Research on the COVIE1L9 HK$2,998,100
Genome sequencing of COWI® cases in Hong Kong: Development of a-gbglogenetic
database and characterisation of SARS/-2 variants circulating in the community

2 0 2 OITF- Public Sector Trial Scheme HK$1,800,000
Development of nanopore sequenebaged platform for rapid monitoring of COVADO
transmission in Hong Kong

Research Output:

1. ChengVCC, Siu GKH (Co-first author), WongSC,Au AKW, Ng CSF,ChenH, Xin L, Lee
LK, LeungJSL, Lu KK, Lo HWH, WongEYK, Luk S,Lam BHS, To WK, LeeRA, Lung
DC, Kwan MYW, TseH, ChuangSK, To KKW, Yuen KY. Complementatiorof contact
tracingby massestingfor successfutontainmenbdf betaCOVID-19 variant(SARSCoV-2
VOC B.1.351)epidemicin HongKong. LancetRegHealth WestPac 2021 (in press)

2. Wong RCW, Lee MK, Siu GK, Lee LK, LeungJSL, Leung ECM, Ho YLL, Lai RWM.
Healthcare workers acquired COVID-19 diseasefrom patients? An investigation by
phylogenomicsJ HospInfect. 2021;S0195%701(21)(IF 2020:3.271)

3. ChengVCC, FungKSC, Siu GKH (Co-first author), WongSC,ChengLSK, WongMS, Lee
LK, ChanWM, ChauKY, LeungJSL, Chu AWH, ChanWSs, Lu KK, Tam KKG, Ip JD,
LeungKSS, LungDC, TseH, To KKW, YuenKY. Nosocomialoutbreakof COVID-19 by
possibleairbornetrarsmissionleadingto a superspreadingvent.Clin Infect Dis. 2021 (In
press)IF 2020=8.31)

4. SiuGK (First and corresponding author), LeeLK, LeungKS, LeungJS,Ng TT, ChanCT,
TamKK, LaoHY, Wu AK, YauMC, Lai YW, FungKS, ChauSK, WongBK, To WK, Luk
K, HO AY, QueTL, Yip KT, YamWC, ShumDH, Yip SP.Will anewcladeof SARSCoV-
2 importedinto the communitysparka fourth wave of the COVID-19 outbreakin Hong
Kong?EmergMicrobesinfect. 2020;9(1):24972500.(IF 2020=5.828)

5. LeungKSS,Ng TTL, Wu AKL, Yau MCY, Lao HY, Choi MP, TamKKG, Lee LK, Wong
BKC, Ho AYM, Yip KT, LungKC, Liu RWT, TsoEYK, LeungWS,ChanMC, Ng YY, Sin
KM, FungKSC, ChauSKY, To WK, QueTL, ShumDHK, Yip SP,Yam WC, Siu GK
(Corresponding author). A Territorywide Study of Early CoronavirusDiseaseOutbreak,
HongKong, China.EmergInfect Dis. 2021;27(1):196204.(IF 2020=6.883)

4. Impact and Benefits

Over the last 18 months, ¥l U6s team has clearly demonst
identify the transmission links among COVI® casesand provide a scientific basis for th
government to implement precise healthcare policies to interrupt the spread of CE&1Ih Hong
Kong community(see below for details).

During thefirst wave of COVID-19 outbreak in Hong Kong based on the viral sequencing result,
SIU revealed a hidden transmission chain in Eastern district. He was also able to identify the
patient ofthe Buddha worship hall cluster, which was the first sgpeead event of COVIH19 in Hong
Kong.
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(1) This is the first time Hong Kong scientists have been able to demonstrate that an asym|
carrier of SARSCoV-2 could be a source of a largeeale conmunity outbregkand

(2) for the first time this highlighted the importance of SARS-2 nucleic acid testing for all clos
contacts regardless the presence of fever and other symptoms associated with respiratory. i

His finding was published inrgerging Infectious Diseases with him as the corresponding d@jhar
peer reviewed journal published monthly by the Centers for Disease Control and Prevention o
government.

The summer of 2020 witnessed thed wave of COVID-19 outbreak Dr SIU identified a new SARS
CoV-2 lineage (GR/B.1.1.63) in multiple local cases. Surprisingly, the viral genome was iden
those isolated from aircrew and sailors who were exempted from compulsory quarantine, sugge
they were the source of local outbre#ki. t h t he support of Dr. SI |
government suspended unrestricted crew changes in order to avoid further introduction of in
cases to the community The achi evement ewdely dveredShy théng TVvaa

paper media in press releases and intervie
Office (CPA).
In October 2020 (the beginning of tlieurth wave of COVID-19 outbreak) |, Dr SI1 U

discovered that lodig acquired cases were phylogenetically more closely related to recently im
cases from Nepal in September and October than to the strains causifigdfiedd 3¢ waves. Thig
finding led his team to raise the possibility that a next wave could be set off if loopholes were not
Hi s research clearly indicated that althou
location during the 14lay quarantine, they could still be visited by their families or friends at 1
homes or hotel rooms. This could be a possible transmission route for the imported infection
community [4].Dr SIU was among the first health experts in Hong Kong to rajseblicly the alarm
about | oopholes in the cityods aidtheneexpestedly highta
of false negative COVIEL9 t est results at the citybs ali
Food and Health (Professor $og CHAN) in the presence of the HTI Head, Dr SIU proposed thal

(1) inbound travellers undergoing the-tldy compulsory quarantine should do so only in design
hotels for quarantine with visitors barred, and

(2) travellersshould be transferred from the airport to their designated quarantine hotel or qua
centre via a designated shuttle bus service instead of using public transport.

The Government t ook Dr SI1 Ub s advice a n dotelg
transportation in December 2020.

In April 2021, a SARSCoV-2 variant of concern (B.1.351, a.k.a South Africa variant) was detec
various local cases associated with Filipino domestic helpers without apparent epidemi
relationship. Basedrmowholegenome sequencing, Dr SIU identified the transmission links bet
these cases and an Indian businessman who returned from Dubai in March. He timely repg
finding to the Food and Health Bureau, Centre of Heath Protection (CHP) and Haafhtality Head
Office. With the support of his genomic sequencing result, CHEbmducted the epidemiologic
investigation and eventually traced out the entire transmission chain and their close contacts am
cases. This avoided the further dregeation of SARSCoV-2 variant of concern in the community.

Dr . SI Ubs research innovation has signifi
COVID-19 by 1.) providing rapid and accurate detection of the virus, 2.) identifying the transmis
links, and 3.) giving recommendations to the Hong Kong Government for setting healthcare
i nfection control policies. PolyU recent|
Medi cal Laboratory Scienceo f orrchlexcdlenceont r i
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5. References to the Corroboration of Impact and Benefits

1. TV show:

- NOW TV news, R [25 April 2021]
https://news.now.com/home/local/player?newsld=432418

- RTHK _ N [9 May 2021]
https://www.rthk.hk/radio/radiol/programme/City Forum/episode/727812?lang=zhhant

RTHK _ The Pulse Covid-19 mutant variants & quarantine arrangement in HK [14 May 2021]
https://podcast.rthk.hk/podcast/item.php?pid=205&eid=179961&year=2021&lang=etJS

- NOW TV news_ .
https://news.now.com/home/local/player?newsld=434901
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https://news.now.com/home/local/player?newsId=432418
https://www.rthk.hk/radio/radio1/programme/City_Forum/episode/727812?lang=zh-hant
https://podcast.rthk.hk/podcast/item.php?pid=205&eid=179961&year=2021&lang=en-US
https://news.now.com/home/local/player?newsId=434901

Media & Time | Headline |

Content (First paragraph) |

2. News (Broadcast)

RTHK EbQzMb d EnéA £'Q « . A Link
i Y 17 0 279& AY T A R A GREf£ «N\Y
9% L AgbB’ Y 4yYVv 1A
«L ~ 10bAA” M/ p GHE «
XYué LT-q¢ °w  dY o« Tos
UeH A dd” TR|
RTHK A suU d A 8U E£7 & d9v Yy g | Link
1 Y € S T
9
RTHK ‘Airport Covidtests can| Polytechnic Universityesearchers said on Monday| Link
\ % miss a quarter of caseg that Covid19tests at the airport could miss at leas
quarter of imported infections because of what co
be "false negative" results.
CRHK Ené  x AR LE mnéA £''Q «A |y Link
Y (&%) YrA NTA £ Q «i Y 1 0
44" Yer xAi a4 OVTRC
L
CRHK Ené A T e mnéA £''Q «A .y N/A
Y Al 9b ABy Y T A 0 A GHE «N\NY° 9
dv4” "obqy |bGB A 4] 0 bGAA" WY
R GRE «NY ~ —su€eH 99~ T
RYuyd «B YX YobAA" o
Y 1 0 9 Wl
Cable News 8U dv- X eow. 8U £1 ® M7 Y |Link
X € « X0z T 9 WYH50 -y€eH & | U
bV T ey |€E A . to¥n Y £T1T O «N 71Q
"H 1Q X Z4bxv Y <y €"H 17Q]
A
TVB evn QA LLE wn Y Q A T QA Link
R A WwoT | WY woro 6 A n Tyoe dA
T N 9 wh i |
3. News (Newspaper)
Apple Daily |0 T ®3 €win |A 071 Qw®w 94 o Y R 6%b |Link
Qw b T A 1 A A> KTR| LIE T
AT o 3, N A Y '
i X A L né Y9 A p g AGHEOT
«NYNJJWws€'H y “ VA 997 Y3
M b L A3 China Secret UA" M
Tl wné Y o w Tt Al YT q
CtdA g9 XY oY 1 °
L
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https://news.rthk.hk/rthk/ch/component/k2/1560273-20201116.htm
https://news.rthk.hk/rthk/ch/component/k2/1560287-20201116.htm
https://news.rthk.hk/rthk/en/component/k2/1560277-20201116.htm
https://www.881903.com/news/local/2366486/%E7%90%86%E5%A4%A7%E5%88%86%E6%9E%90%E6%8C%87%E7%AC%AC%E5%9B%9B%E6%B3%A2%E4%BC%BC%E4%B9%8E%E5%8D%B3%E5%B0%87%E7%88%86%E7%99%BC
http://cablenews.i-cable.com/ci/videopage/news/40080
http://news.tvb.com/local/5fb246fc34b031163dcec39c/%E7%90%86%E5%A4%A7%E7%A0%94%E7%A9%B6%E6%8C%87%E6%9C%80%E8%BF%91%E6%9C%AC%E5%9C%B0%E6%96%B0%E5%86%A0%E8%82%BA%E7%82%8E%E6%BA%90%E9%A0%AD%E4%BE%86%E8%87%AA%E5%A4%96%E5%9C%B0-%E4%BF%83%E6%94%B6%E7%B7%8A%E5%85%A5%E5%A2%83%E6%AA%A2%E7%96%AB
https://hk.appledaily.com/local/20201116/BTV636QLNVHTXD3FZJ3HN52ZG4/

2
1

Oncc evn rA H A" i b AYQwqg p. U N'YA | Link
w G T A g |A" M7 Y LIE vyn AY 16wy OV
17 T g ey’ nNBAY runéA «A A L
YA TAT A «O0” 1 GHE «
NYT «NBO 9b 4yYudA <o
hH f «J ob A Wd X GRE
«NY €H y <A 9q° TR YK
. Gax?Ya WhY " n q
ny | 0 A F 9 WHA
fYBgs 9h i af |
Etnet > '1 e € e n 16w ] LE né Y | Link
X Ad'Qt D obAA" M d U 9 WY~Qt>d> 9
g4” a’ M7 a v M Y A4 W
: iYo dAF 9 WhHA FYpq®
U o A%y 9 9 WHhVMkeQ
f oLWz>A aydqdA A P Why
a *x~ dAa Y Uh i aRhAXK
_ Pil _ _
Headline Day €rA A Ty Y €une¢gA ' « A Link
w T A gq- q 1% t AT 1 A C -
) Y tAd R A GRE «
NY" 9% L ApB 4yl ~ 10bAA" o
"/ p GHE «NY " eu€'H
A 499" TRYT-3 1 9]
Hong Kong y eEvn®Y\ \ 11 16w ¥ M > GO~ Link
China News Qt > 9v° Yy IE 16w &®OYA wLO'YYN
‘Agency A’ R 0 27%A d9d° A R W
HKEJ €: tA «\B €EnéA £'Q « . A Link
- 4y obv 0 AY p tAI R AGRE «NYOB
4 W L AgB" Y 4 YV 1A
«| ~ 10bAA” M7/ p GHE «N\Y
" eu€H 4997 TR Yud «B Y
X YobAA 47 0 9 W]
Sing Tao € rA A i 4y Y EunteA o A Link
TFAW T A gq” q 1% AT 1 A C -
) « Y tUAI R A GRE£ «
NYT 9 L ApeB 4| ~ 10bAA" M
"/ p GHE «NY o« T eu€'H
A 9q” TRYT-g T ql

Page27



https://hk.on.cc/hk/bkn/cnt/news/20201116/bkn-20201116170814833-1116_00822_001.html
http://www.etnet.com.hk/www/tc/news/categorized_news_detail.php?category=latest&newsid=ETN301116575
https://hd.stheadline.com/news/realtime/hk/1925248/%E5%8D%B3%E6%99%82-%E6%B8%AF%E8%81%9E-%E7%90%86%E5%A4%A7%E6%8C%87%E6%9C%AC%E6%B8%AF%E6%9B%BE%E6%88%B0%E5%8B%9D%E7%AC%AC%E4%B8%89%E6%B3%A2%E7%96%AB%E6%83%85-%E8%BC%B8%E5%85%A5%E5%80%8B%E6%A1%88%E5%86%8D%E8%87%B4%E5%82%B3%E6%92%AD
http://www.hkcna.hk/content/2020/1116/862309.shtml
https://www2.hkej.com/instantnews/current/article/2636456/%E7%90%86%E5%A4%A7%3A%E7%AC%AC%E4%B8%89%E6%B3%A2%E7%97%85%E6%AF%92%E6%A0%AA%E5%B7%B2%E6%B6%88%E5%A4%B1+%E4%B8%8A%E6%9C%88%E5%80%8B%E6%A1%88%E6%BA%90%E6%96%BC%E8%BC%B8%E5%85%A5%E7%97%85%E4%BE%8B
https://std.stheadline.com/realtime/article/1425248/%E5%8D%B3%E6%99%82-%E6%B8%AF%E8%81%9E-%E7%90%86%E5%A4%A7%E6%8C%87%E6%9C%AC%E6%B8%AF%E6%9B%BE%E6%88%B0%E5%8B%9D%E7%AC%AC%E4%B8%89%E6%B3%A2%E7%96%AB%E6%83%85-%E8%BC%B8%E5%85%A5%E5%80%8B%E6%A1%88%E5%86%8D%E8%87%B4%E5%82%B3%E6%92%AD

Online

Stand News |a0 1T ®e € |V IE uné A O T WA SARS |Link
Y A hH f T |[CoV-2 m Y T A
Al qq- 7 OA GRE «NY' 9% GBUA 4 YK
q4 ,F 9 GhH fH AT | N YobGAA
F Wd p GHE «NY & <u€eH ¢
"1i'r Y yd YX Yob
AA" 47 Yd 0 9 W]
HKO1 € 10% ' A Y Qi Y L€ né A Link
« %P B £'Q A m Y t A
a i "H p 0A GRE «N\NY 9tGB © A
N 4yl 105 AA” WY China Secret
yCE& -~ @& v Staycation
Yd p GHE «NY " AA « &
£ ° <u€H 9q TR
dotdotnews € A (R UE 15> vwnA A 4 Link
Al 0 94’ YrA NtA i T U 9
M7 Yo g x Al a OYTRC
L €wun AwY 1wy @Yy Y T A
0A GHE «NY' 9bGB A
LI,JQ'BGAA WYd p GRE «
\NY ~u€eH dq° TRYud B
YX YebAA 4T Y g 0 ¢
Wi,
Bastille Post €: tAI C |A i 4y Y EuntéA o« A Link
N hA - 4 94° g~ R Y AL 1 A C -
«Y t A p A GRE£ «
NY® 9*5 L ApBb 4]
Bastille Post EdbQzMb 9 EnéA £''Q « A Link
N HA 17 0 279& R Y T A R A GREf£ «N\Y
9% L AgbB’ Y 4yYv 1A
«L ~ 10bAA” M/ p GHE «
XYné LT-q¢ o 9y « | -
uUeH A 94 TR
Bastille Post | A sU d A 8U E£7 & d+v Yy 9™ | Link
N hA € g” Tl
« x40
Yahoo News EDbQZIMb 9 EneéA £''Q « A Link
Yahoo 17 0 279%& iy T A p A GRE «\VY
9t L AgbB Y 4YVv 1A
«L ~ 10bAA” M/ p GHE «
NYnéLT-4 1 dY < Ts

ueH A dd° TR
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https://www.thestandnews.com/society/%E6%AD%A6%E6%BC%A2%E8%82%BA%E7%82%8E-%E7%90%86%E5%A4%A7%E6%8C%87%E6%9C%AC%E6%B8%AF%E6%9B%BE-%E6%89%93%E8%B4%8F-%E7%AC%AC%E4%B8%89%E6%B3%A2%E7%96%AB%E6%83%85-%E8%BC%B8%E5%85%A5%E5%80%8B%E6%A1%88%E8%87%B4%E5%86%8D%E5%A4%B1%E5%AE%88-%E4%BF%83%E5%8A%A0%E5%BC%B7%E5%85%A5%E5%A2%83%E9%9A%94%E9%9B%A2%E6%8E%AA%E6%96%BD/
https://www.hk01.com/%E7%A4%BE%E6%9C%83%E6%96%B0%E8%81%9E/549655/%E7%90%86%E5%A4%A7%E6%8F%AD10%E6%9C%88%E8%B5%B7%E6%96%B0%E5%86%A0%E7%97%85%E6%AF%92%E6%B5%81%E8%A1%8C%E7%A8%AE%E9%A1%9E%E5%B7%B2%E8%AE%8A-%E9%85%92%E5%BA%97%E6%8E%A2%E8%A8%AA%E6%AA%A2%E7%96%AB%E8%80%85%E6%88%96%E6%95%A3%E5%87%BA%E7%A4%BE%E5%8D%80
https://www.dotdotnews.com/a/202011/16/AP5fb23d42e4b082831aa70d20.html
https://www.bastillepost.com/hongkong/article/7478138-%e7%90%86%e5%a4%a7%e6%8c%87%e6%9c%ac%e6%b8%af%e6%9b%be%e6%88%b0%e5%8b%9d%e7%ac%ac%e4%b8%89%e6%b3%a2%e7%96%ab%e6%83%85-%e8%bc%b8%e5%85%a5%e5%80%8b%e6%a1%88%e5%86%8d%e8%87%b4%e5%82%b3%e6%92%ad?current_cat=3
https://www.bastillepost.com/hongkong/article/7477827-%e7%90%86%e5%a4%a7%ef%bc%9a%e8%bf%91%e5%85%a9%e5%80%8b%e6%9c%88%e8%bc%b8%e5%85%a5%e5%80%8b%e6%a1%88%e6%9c%80%e5%b0%9127%e6%9c%aa%e5%9c%a8%e6%a9%9f%e5%a0%b4%e6%aa%a2%e6%b8%ac%e8%a2%ab%e7%99%bc%e7%8f%be?current_cat=177008
https://www.bastillepost.com/hongkong/article/7478475-%e6%9c%ac%e6%b8%af%e5%a2%9e8%e5%ae%97%e8%bc%b8%e5%85%a5%e7%a2%ba%e8%a8%ba%e3%80%80%e7%90%86%e5%a4%a7%e7%a8%b1%e8%bc%b8%e5%85%a5%e5%80%8b%e6%a1%88%e4%bb%a4%e7%97%85%e6%af%92%e6%b5%81%e5%85%a5%e7%a4%be?current_cat=177008
https://hk.news.yahoo.com/%E7%90%86%E5%A4%A7-%E8%BF%91%E5%85%A9%E5%80%8B%E6%9C%88%E8%BC%B8%E5%85%A5%E5%80%8B%E6%A1%88%E6%9C%80%E5%B0%9127-%E6%9C%AA%E5%9C%A8%E6%A9%9F%E5%A0%B4%E6%AA%A2%E6%B8%AC%E8%A2%AB%E7%99%BC%E7%8F%BE-084002013.html?guccounter=1&guce_referrer=aHR0cHM6Ly9oa3dlNi53aXNlcnNvbmUuY29tLw&guce_referrer_sig=AQAAANIijH6JvEd2UXLg7iqf_3zSnWEFdKSNxJkqUSaQDVImK0MwIsiChZHbarjLn5l29I7mPIOzKvl-1330EOaDQhVw99Gi5zaWmrcP0dZxqpmjmGMY64s-cULtL0bOb_Mb6U3F93dR6RnpZ4vKuOQG6a9dCpn7b_h5brkou-BZT9ee

Case 2:Camera Pointing System (CPS) for China Lunar Exploration

1. Summary of the Impact

Research on systems engineering technology has assisted the China National Space Adm
(CNSA) with its Change-3 mission in 2013 and Chaisgd mission in 2019, as shown in Figure
and 2 respectively, through the design and construction of a camera pointing system (CP§
was installed atop the lunar landers. The CPS assisted with the tracking of the rovers
capturing of panoramiceiws f or buil ding a model to pl
function on the front and far sides of the moon many months after landing, well beyond th
expectancies. The first lunar far side landing in human history was achieved byeShahgs lunar
lander has discovered new minerals there. Our contributions have been acknowledgeddweh
Chinese space agencies such as the CNSA and the China Academy of Space Technology
leading to further collaboration in space projectse GPS has also attracted additional indus
research funding for several civil projects.
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Figure 2. CPS deployed in Changbée 4 miss

2. Underpinning Research

The Hong KongPolytechnic University (PolyU) research underpinning the development (
camera pointing system (CPS) (Figure 3) addressed a major challenge in systems engineeri
is interdisciplinary and involves consideration of optimal theaharacteristicsthe strength tg
weight ratio, precision motion, reliability, and material compatibility in space, to aid the pre
modelling of the lunar surface. The development of the CPS was underpinned by many
research in several diverse areas, suchr@sigoon engineering, mechatronics, materials, de
optimization, thermemodelling, and micro/nano fabrication [R3], that integrated to creat
optimal system. The development process included the concept formulation stage, prototyj
engineeringnodel (EM) stage, qualify model (QM) stage, and flight model (FM) stage; each
produced distinctive research outputs drawing on previous underpinning research [R4][R€
stage also involved panels of experts examining every details of the hesearc

In the prototype stage, the strengbtweight ratio of devices similar to the CPS and their funct
were comprehensively studied to determine the suboptimal initial topography of the C
hardware thermonodel was built to study heat flow acrdke device and its thermal capacity g
ascertain the thermeffect at its various interfaces. The emissivity and absorptivity of matg
such as Ti6 and AL7075 were investigated for thermal profile compatibility, drawing on pr¢
surface treatmentsearch. The compatibility of CPS components with each other and with act
in the space environment was tested using previous research on sound and vibration [R5]. T
formed the basis for the Design Proposal (DP) and Detailed Design Rep&} [RE], which were
assessed by a panel before CPS construction began. Finally, a Prototype Research and De
Conclusion Report (RDCR) was then drafted for assessment and passed validations.

The EM stage followed a similar workflow [R1]. Design iogzation [R6] was achieved throug
new multrdomairbased design optimization strategies; this established the mechanisms by
integrated internal frameworks generated high (structural rigidity) resonance frequencies al
precision motion. The &&gn also included an ultthin skin structure for high strengtb-weight
ratios while maintaining compatible thermal behaviour [R2]. Further empirical research on i
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cabling methodology enabled the determination of optimal bending radius retupeatect the
cable insulation in extreme space environment. The theories were verified through ex
experimentation (environmental tests and dynamic electrical and mechanical stress tests).

The QM stage involved reliability analysishermeanalysis, electr@ompatibility analysis
kinematic analysis [R3], and dynamic stress/strain analysis along with extensive experimen
a simulated space environment. The research was much more comprehensive at this stagg
at the EM tage. The results were summarized in the DP, DDR, and RDCR.

The FM stage followed a workflow similar to that of the QM stage, but included additional re
on the active and passive thertuntrols of the CPS based on reflectivity and emissivity imar
environment with different materials, therrobaracteristics, surface treatments, and angle
incident radiation.

Figure 3. Camera Pointing System
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3. References to Research
PolyU researchers are in bold.

[R1] Yung, KL ; Ko, SM; Kwan, FY; Foster,J @ T h e-Gmart Mitragravity Soil Preparatio
Sy st AGHA ASTRONAUTICA, Vol. 141, pp 229 (2017).

[R2] Weiss, P Yung, KL ; Komle, N;Ko, SM; Kauf mann, E; Kar gl ,

system onboartdighv el oci ty i mpactors for e XDVANGEBE INg
SPACE RESEARCHVoI. 48, pp 743754 (2011).

[R3] Tian, W; Yung, KL ; Xu, Y; Huang, L; Kong, J;Xie, Y; "Enhanced nanoflow behaviors
polymer melts using dispersed nanopartieles d ul t r a s oONAN@SCALE, Wol. 8,tpp
40944100 (2011).

[R4] Weiss, P Shi, WZ; Yung, KL; AAttribute wuncertainty
INTERNATIONAL JOURNAL OF REMOTE SENSINGYol. 31, pp 197211(2010).

[R5]Lei YM; Yung KL ; Xu Y; CHhaos synchronization and parameter estimation of sdegiece
off reedom oscil | at oJOYJRNAL GF SQUND AND WBRATON Wdl. 828,
pp 973979 (2010).

[R6] Weiss, P Yung, KL; AMi ssion architecture deci
e x pl o rPAANEDARY AND SPACE SCIENCEVol. 57, pp 14341445 (2009).

The cetails of key research grants are listed below:
Project Funding (HK$) Period

HK$ 6 million from the China Academy
Camera Pointing System (CPS) of Space Technology (CAST) and The 20092012
Hong Kong Polytechnic University

4. Impact and Benefits

The camera pointing system (CPS) is the first instrument developed in Hong Kong to have
the surface of the moon, on the front and far sides. It is also the only instrument built in Hon
that continues to be active on both the front side ansida of the moon. The impact of this wc
is not only that Hong Kong has moved into the arena of instrumentation research fo
technology but also that several other research and development initiatives have been tak
on it. The proven coreethnologies and solutions developed during the research were inng
and transferrable to solve many other engineering and industrial problems. These i
optimisation of mechanics kinematics and strength to weight ratio, and a better undersiai
chemical interactions between lubricants and tribological materials in high vacuum, unde
plus extreme temperatures (hot and cold) and surface roughness; lubricant migration in
under different pressure, speed of interaction; surface gaw&ration and propagation of ca
coating installations such as Kapton and PTFE under extreme temperature (hot and cold
vacuum to determine the amount of bending radius sustainable by a particular cable an
expectancy. The transfer digse technologies to industrial applications include the anmolding
of transdermal hollow microneedles (a new domain of medical robotics), high reliability unm
aerial vehicles (UAV), and new robots capable of repairing water supply pip@igese 4)

The contribution of CPS to CAST was recognized in a letter from CAST and an honorary ce
from China Aerospace Science and Technology Corpord@#SC), which are enclosed [S4
Further, Professor YUNG K.L., PI of the project, was appointed to the Expert Committee or
Exploration Phase 3 in 2012, by the Lunar Exploration and Space Engineering Centre
National Space Administration (CNSIZEESEC), for his work on the CPS system [S5]. He was
requested to participate in the | mpl eme
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Exploration of Significant National | mpo
State Adminstration for Science and Technology for National Defence [S6]. In addition, CAS
CNSA are collaborating with our PolyU team in several other key space projects of high impd
ChangygbteCh&angéded Mar s 2 Ganssion fias sinceCdmeasiulty Geturned
sample from the moon with the aid of our developed Lunar Surface Sample Acquisiti
Packaging System. Our developed Mars Surveillance Camera also successfully functioned
earlier this year. Our team has also been invited ltalmwrate with the Swedish Institute of Spa
Physics to build instruments for the Eur

The successful soft |l andings of Changobe

the near and far sidef the Moon respectively, as witnessed by billions on TV worldwide,
unprecedented coverage by hundreds of newspapers, media reports, and web links, both
global [S1][S2]. Our team also directly engaged the Hong Kong public with the enggesuired
for space travel through talks and lectures, such as an event at the Hong Kong Science Mus
over 300 attendees.

Another significant impact of technologies developed for the CPS was the technology transf
research and developnteof a surgery robot, with funding from industries and grants from
Innovation and Technology Fund (ITF) [S7]. This research involved the development of a ney
port internally motorized surgery robotic system for minimalfmorasive surgery (Fige 5). The
material sé6 properties, design and mechat-
size, lightweight and higkprecision robotic system that is both smaller than the current syst¢
the market and provides tactile feedback.

The surgical system was developed in partnership with a new startupjeioal Engineering
(HK) Ltd, part of the NISI group, between 2012 and 2016. Thegpathen raised investment f
its further development, for the requisite product engineerind),f@nthe FDA/CFDA approva
applications

This system has gained significant interest among surgeons and the general public [S
company has sincsuccessfully completed a number of welildt robotic natural orifice
transluminal endoscopic surgeriasa live porcine model using the second generation of the N
Surgical Robotic System [S3].
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World 1st bottom-up vertical
High Reliability Unmanned Aerial Vehicles o . .
injection moulding machine

Figure 4. Industrial application exampiespired by CPS

Figure 5. Prof. Yung introducing the animal trial test with the Nowegi8al Robotic System tg
Hospital Chief Executive, University of Hong Koi&ihenzhen Hospital Chin Lan Hong Profes
and Chair of Hepatobiliary and Pancreatic Surgery, Prof. LO Chung Mau

5. References to the Corroboration of Impact and Benefits
[S1] Example of media coverage of the soft landing of CEaBgn 2013
Xinhua News Report for 16 December 2013.

[S2] Example of media coverage of the soft landing of CBaagn 2019
Xinhua News Report on 11 January 2019.
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[S3] The team successfully dewpled thenew single port internally motorized surgery robc
system for minimal/nofinvasive surgery, which has been transferred to agpatthat then raise
investments and now employs over 100 staff members. Enclosed is a letter of appreciation f
WONG David T., Managing Director and CEO of NISI (HK) Limited.

[S4] A letter of appreciation was received from the China Academy of Space Technology
contribution to Chan@g-3 and Chang! missions; the letter is enclosed.

[S5] Appointment Cerficate of Expert Committee on Chinese Lunar Exploration Programme
3; the certificate is enclosed.

[S6]Appoi nt ment Certificate of | mpl ement at
Exploration of Significant National Importance Committées certificate is enclosed.

[S7] K.L. Yung, Magnetieanchored Robotic System (MRS), Innovation and Technology Su
Programme, HKSAR, Project Reference ITS/149/13FX.

[S8] The Hong Kong Polytechnic University, "Robotic Surgery Transform@dith China
Morning Post23 January 2017
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Case 3: Planetary Remote Sensing Contributing to Space Exploration Missions

1. Summary of the Impact

Pol yrlekbssear ch on planetary remote sensing h
for landing site characterization and selection. A new integrated 3D mapping model hg
developed for higiprecision and highesolution topographic mapping ofie Moon and Mars
surpassing existing technology such as photogrammetry or laser altimetry. Novel artificial intel
(Al) approaches have been developed for more automated and robust geomorphological an
planetary surfaces. These developraeamid results have been extensively used by the China Aca
of Space Technology (CAST) to optimize landing site evaluation, design data collection str
change descent or bit design, and3,i mgind aeg
Chan g -6 missions to the Moon and the TianwEkmission to Mars. The developments are also
being used for landing si®appingandsupportingmi ssi on design f or -71
mi ssion to the |l unar south sioh.e and China

2. Underpinning Research

High-precision and highesolution topographic information for surface hazard analysis and la|
site evaluation are vital for the success of any landing mission to planetary bodies, such as m
the Moon, Mars, or asteroids. They are also essdntiplanetary scientific research, for example,
studying surface geomorphology and geology. Remote sensing to obtaipréaigion and high
resolution topographic information on planetary bodies is extremely difficult, unlike that on Ear
to the lack of control information. Further, weak textures, shadow casts, and specular reflectic
planetary surface could render existing remote sensing techniques unusable. A PolyU resear
comprising Prof. WU Bo, Prof. CHEN Yongqi, Prof. Huge®8AKI LZ, Prof. LI Zhilin, Prof. DING
Xiaoli, Prof. CHEN Wu and Dr. Robert TENZER, has systematically researched planetary
sensing over the past decades. They have advanced research and development in planetar
[R1, R3, RY, planetary refeence systemd$y2], and planetary remote sensing data analysis Rg.

For highprecision and highesolution topographic mapping of the Moon and Mars, a new
mapping model that integrates several types of planetary remote sensinRHtaR3[ R4 and
multiple complementary methodB%] was developed by our team. This model enables the com
adjustment of multiplglatform multiplesensor remote sensing imagery and laser altimeteriRlats
R3, R4 to generate higiprecision and consistent digitedpographic models (DTMs). Nowada
large amounts of planetary remote sensing data have become available. The data sets hav
characteristics such as sensor configuration, sgatigboral attributes, and uncertainty. There
usually differentévels of inconsistencies or even contradictions among each other. The integr
mapping model is essential for the proper calibration, registration, and analysis of rsoltipie
planetary remote sensing datasets. In turn, it facilitates the fulpa@tive and synergistic use
them. These dev@dddpdae na rRl Aleksdév Awadd af dgir t he
the 44th International Exhibition of Inventions Genevan April 2016. The research articl®J]
about multiplesource data integration for precision lunar topographic mapping was citédtbre
Indexas 'a landmark paper on lunar topographic modefsan analysis of the research produceq
universities in Hong Konghftps://www.nature.com/articles/516S¢4a

The current technique of photogrammetry requires stereoscopic images for 3D mapping; h
high-resolution stereoscopic images of planetary surfaces are rare. Moreover, photogramag
fail to produce dense mapping results for planetary surfaces due to a lack of image texture
from-shading (SfS) is a complementary approach to photogrammetry that produces more

mapping results for untextured input images. SfS can gentxpographic information with pixe
level resolution and can be used for a single image or multiple images. However, SfS alone h
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been practically used in planetary mapping due to problems such as uncertainties in the re
model and surfacalbedo. Therefore, a new shagedalbedefrom-shading (SAfS) approacliRp]
was developed by our team for generating friggolution DTMs from a single image with t
constraint of a lowesolution DTM generated from photogrammetry or laser altimetrygh&uran
SfS-assisted image matching method was developed for the illumiriatiariant matching of luna
surface images; with this method, reliable and dense matching results could be generated fro
with illumination differences as large as 90hig pioneering work extends the scope of apply
photogrammetry to planetary mapping. The integrated 3D mapping model enables the sy
integration of complementary datasets and methods to generatedugtigr DTMs of the lunar an
Martian surfaes with improved spatial resolution and precision than are attainable using ind
datasets or methods.

Moreover, novel Al approaches were developed for the analysis of planetary remote sensi
these approaches improved surface hazard (e.gks,ramaters) evaluation and landing S
characterization. Annnovative deepearningmethod was developed to extract rocks from h
resolution lunar images. Based on that, we developed a new rock abundance model to study
distribution pattern othe lunar surfaceq4]. A new active learning approach was also develope
more automated and robust crater detection using planetary remote sensifbfathich solves
the cumbersome task of providing training samples of favourable quality antityjtizat is requirec
in conventional deep learning approaches. The developed approaches have been extensivel
l anding site mapping and character i zR3IRH &H
R6, G2-G4].

All of this underpinniig research was funded by tResearch Grants Council of Hong Ko@#fl], G5,
G6] andCAST [G2-G4]. The research has been published in over 50 top journals (in Quartile 1
Journal Citation Ranking of the Web of Science).

3. References to Research

Publications:

[R1] Bo Wu, Jian Guo, Yunsheng Zhang, Bruce King, Zhilin Li, Yongqi Chen, 2011. Integrat
Chandge-1 Imagery and Laser Altimeter Data for Precision Lunar Topographic Modéki
Transactions on Geoscience and Remote Sens#8{12), 489-4903.

[R2] Huseyin Baki 1z Yongqgi Chen, CK Shum, Xiaoli Ding, Bruce King, Wu Chen, M Berber, 2

Assessing consistency of Chdad and SELENE reference frames using neadlpcated lase

altimetry footprint positionsJournal of Geodesy86(2),109-117.

[R3] Bo Wu, Fei Li, Lei Ye, Si Qiao, Jun Huang, Xueying Wu, He Zhang, 2014. Topogr,
Modeling and Analysis of the Landing Site of Chéng on the MoonEarth and Planetary Scienc
Letters 405, 257273.
[R4] Bo Wu, Jun Huang, Yuan Li, YirdaWang, Jing Peng, 2018. Rock Abundance and Crater D¢
in the Candidate Chafg 9.anding Region on the Moordournal of Geophysical Research
Planets 123(12), 3256272

[R5] Bo Wu, Yuan Li, Wai Chung Liu, Yiran Wang, Fei Li, Yang Zhao, He Zhang0Q2G2ntimeter
Resolution Topographic Modeling and Fi8eale Analysis of Craters and Rocks at the Céaa(
Landing SiteEarth and Planetary Science Letter§53, 116666.

[R6] Bo Wu, Jie Dong, Yiran Wang, Zhaojin Li, Zheyu Chen, Wai Chung Liu, Jiaming [Zmyg
Chen, Yuan Li, Wei Rao, 2021. Characterization of the Candidate Landing Region for FHaiiw
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Chinads Fi r s tEariiardSpacerSciengs, 6Me2025EA001670.

Grants:

[G1] Mapping and Characterization for Optimized EvaluatioRatential Landing Sites on the Mo
and Mars to support Future Missions, Funded by The Research Grants Council of Hong
Research Impact Fund (RIF), HK$6.38 million, 06/2@®532024.

[G2] Mars Landing Sité Topographic and Geomorphological Charaeiion and Analysis. Funde
by China Academy of Space Technology, HK$1,318,440, 03/2Q12020.
[G3] Change-5 Probe- Lunar Topographic Mapping and Analysis, Funded by China Acaden
Space Technology, HK$ 1 million, 03/2003/2020.
[G4] Change-4 Landng Sitei Topographic Mapping and Analysis. Funded by China Acaden
Space Technology, HK$1,318,440, 03/2@172020.
[G5] High-Resolution and HighPrecision 3D Modeling of Lunar Topography by Integrating Mu
Image Shapérom-Shading, Image Matchingnd Range Data, Funded by The Research G
Council of Hong Kong (GRF), HK$695,788, 01/20162/2018.

[G6] Integration of MultiSource Lunar Orbiter Camera Imagery and Laser Altimeter Dat
Precision Lunar Topographic Mapping, Funded by The ResearahtssCouncil of Hong Kon
(GRF), HK$ 589,558, 01/201:112/2013.

4. Impact and Benefits

1) Change-3 landing site mapping and selection
I n r ecogni treseanch achieveenisynykaretary remote sensing, the research te
invited by CAST to work on the topographic mapping and analysis of the landing site for théec
3 lunar landing mission. The integrated 3D mapping model and analysis methodsxteasvely
used, contributing to the success of the mission in 2014. The Deputy Chief Designer of thie-C
3 S p ac e c Tha fesearch and developments from Prof. WU Bo and his team are very
for us to understand the topographic and gegohotogical information of the landing area

2) Chan@e-4 landing site characterization, selection, and mission operation
Another invitation from CAST in 2016 led to the nominee and his team working on topograplk
geomorphological mapping and analyis the characterization and selection of the Clhadqg
landing site; this work ultimately contributed to the successful landing of Gdran the far side o
the Moon on 3 January 2019. Notably, the kiglcision and highesolution topographic mapmr]
results revealed the very rough terrain of the landing surface. This enabled the decision to ch
descent orbit design fromthe Ché&a8§ 6 s s moot h de s c edtd so rnbeiatlitl
maneuverduring the descent phase, which proved critical for the successful landing. Based
high-precision and highesolution topographic models, the research team identified the exact Ig
of the lander within an hour after the landing; this was faktam the mission requirement of thr,
hours and added two hours to the time available for the deployment of scientific instruments
operations. Also, the research team generated a 1.5 m resolution DTM using the SAfS aRailo
based on a singkatellite image, which was the best quality DTM available immediately after lar
Knowledge of the exact lander position and the 1.5 m resolution DTM enabled detailed meas
and analysis of the topographic features (surface hazards, slopes, cuslons) of the are
surrounding the lander, which was critical for subsequently carrying out the surface operatior
mission.
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PolyU’s support to the lunar mission “Chang’e 4”

ﬂﬁiﬁ r&%t&""sm RAEH

The PolyU team contributed to the Chémg mission Prof. WU at the Charfg-4 launch site

3) Landing site charact er-bandTianwer Marsinissisne | e
With funding from CAST, the research team also worked on landing site characterization and s
for the Chan@®5 mi ssi on and-18&s missions The dewlopge topographic

geomorphological mapping methods were used for hazard analysis and evaluation of tlie-&
landing site. Topographic and geomorphological analysis was also conducted to identify a
Mars landing sited r  Ch i n a é $Mar3 missianiR@.rin September 2016, Prof. WU Bo w
appointed the Project Counsellor of the Mars exploration probe by CAST to advtbe missior
design and landing site selection. He was further appointed by the China National
Administration (CNSA) in February 2019 and has since become a member of the Science |
Chinadés first Mars mi ssi o0aoinoveHH meetings abhdegwentalkis
the developed techniques to the Pls of the main payloads, engineers, and scientists involy
mission. The 3D integrated mapping model and the advancéaseld geomorphological analyy
techniques developed BAolyU have been extensively used for landing site mapping and select
the Tianwenrl mission, contributed to its successful landing on the Martian surface in May 20!

W smpmmomm
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rough multldlscmlmary resear~*

i 37

The research team led by Prof. WU (mlddle) contrlbuted to the Tiadviédars mision
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The Chief Designer of the Tianwdn pr ob e, Mr SUN Zezhou appreciated

4) Support the planning and design for the Clda@g mi S s i n and Chinabo
The research team has been more deeply invalvétlhi nadés future spa
including the forthcoming Chagg7 mi ssi on and Chinads aster
around 2024. Chaidg7 is planned to explore the south pole of the Moon, where the ex
illumination conditon on the lunar south pole is a challenge. The developed 3D mapping mog
Al-based geomorphological analysis techniques are critical for evaluating and selecting a
landing site for Charfig-7. The nominee has also been closely working with TAS the planning
and design of the asteroid mission including suggestions for instrument design, orbit desi
collection strategy, and mapping and landing site selection.

0
0

5) Media coverage and outreach activities

The research achievements haveodlsd to various public outreach activities. A video on
Al ntegrated 3D Mapping Model 06 is avail abl
Grants CouncilE1] and it garnered over 700 views as of July 2021. The achievements have r¢
wide coverage by various media outlets, both locally and internationally. Thereowear600 relatec
news reportsrbm 2014 to 2021, with an estimated readership number of milli€2js [

<

An exhibition at HKCE CpaitiaipimspaceinrOsQidns veebrecaited By thé genéalgpubli
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5. References to the Corroboration of Impact and Benefits

[E]]Onl ine Video Alntegrated 3D Mapping Mod
Grants Councilhttps://www.youtube.com/watch?v=ilDwPrvbz Q

[!EZ] Examples ofmedia coverage
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Case 4: Technology: Smart City Tree Monitoring System for Enhancing Urban Resilience

Description:

Every year before the onset of the wet season, tree management affadebblders in Hong Kong are required to
complete tree risk assessments in areas with high pedestrian and traffic flow professionally and systematically ai
implement appropriate risk mitigation measures. Dangerous trees with untreatable problembeeethtved as

soon as possible to safeguard public safety. Tree inspection personnel will have to perform a ground inspection
examine and assess various parts of a tree and may even need to climb up the tree to inspect the hidden parts f
different angles. This takes a lot of manpower and time to cover all the trees (more than 1,700,800 theeshole

of Hong Kong.

To combat these chall enges, the research team has
where it is the firsbf-its-kind technology applying to urban forestry managenoena citywide scale The Smart
Sensing Technology sensors can capture the tilting angles and the direction of tree displacement, while the sens
given the baselines and trends of tree movermenknown to be one of the vital clues for understanding uprooting
failure. The System comprises of four major components: (a) dashboard visualization; and (b) a set of numeric
algorithms; (c) Internet of Things (loT).ow Power Area Network (LPWAN);ra (d) compatible design of sensors.

The whole system architecture is invented by the research team, and it is widely adopted for urban tree managem
departments in Hong Kong (Please refer to Figure 1).

The tailormade dashboard can visualize an aohijiting information captured by the compatible sensors (Please
refer to Figure 2). A set of algorithms could identify the sharp variation of tilting angle and different patterns of
increasing leaning trend of the tree, thereby indicating the treentigx ion the online dashboard platform by
categorizing into four different |l evels, i.e. greet
of AAl ert, Alarm and Actiono. The gr ecelowneangasaghofi nt
attention on the tree stability and the red interprets as the concerned tree that requires immediate attention, while |
blue one might have a high possibility to indicate the tree falling. If the data elicited that the tiltingfahgléree
exceeds the thresholds of our developed tree risk index, the System would immediately send an alert to the designa
tree management parties. Tree personnel can assess the risk urgency to commence the tree inspection and unde
timely and gpropriate risk mitigation measures where necessary.

The compatible sensors installed at the | ower trunik
as the inmsitu temperature (Please refer to Figure 3). The data would theanb&she Hong Kong Polytechnic

Uni versityos da-of-theact eRVWAN wireless ammuhiatios tecaAnolegyoRaWAN and NB

loT, for spatial big data analytics alongside the essence of this invention is Heydirdstee monitoring systetn
transmit data to the endpoint server and-8&Sed dashboard with the information pertairdind moving more in

one data packet as compared to 3G/4G, Bluetooth arfel Wéitworks.

Besides the competitive edge of the LPWAN network, the System isagisble to change the sampling frequency
automatically according to the varying weather signals issued by the Hong Kong Observatory, whereby maximizin
the data capture to visualize unusual tree moving pattern that may potentially lead to imminekthtezarisduring

the storms. The core competence of the fAsl eepingodo r
power consumption of each sensor which can sustain for at least 2 to 3 years, subject to the frequency of the weat
events.

The System is influential as it utilizes a combination of novel technology that goes beyond simply identifying which
trees require a safety inspection. The triggering functions of alert and alarm can timely inform the tree personnel
take action by regmding and minimizing risk and it is vital. Currently, ground inspection on the highly concerned
trees is conducted once or twice a year, while through the newly developed System, the research team can assess
monitor treesd s waeyeryrday amdmaniage theé terntagyideofourbanitrees im ong Kong

3 As at March 31, 2017, the Legco LCQ8: Tree management, in response to the ofumg®sr to be maintained in Hong Kong,
where it had around 1,700,000 trees was maintained by nine core tree management departments
https://www.info.gov.hk/gia/general/20180%/P2018011700827.htm
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amidst of the developed tree risk index whish closely associated with uprooting failure. The System is
commissioned by the research team for morettiva@eyears since 2018, and thevere over 2@Qrbantrees including
Stonewall Trees and Old Valuable Trees that are being detected with unusual tree movement under the norn
weather and in the storms; it also played an important role in detecting falling urban trees in a short pegiod du
extreme weather events, such as Typhoon Higoe of the strongest typhoons in yeatsit Hong Kong on 19
August 2020. With the unprecedented tree fell that occurred in the typhoon, relevant parties could be informed c
such tree hazard location giv faster emergency and remedial response can be made to the falling tree event. While
for other monitoring trees that tended to tree lean, its displacement trend can bring early attention to tree personr
so that they can react to moderate the poteméalrisk through the proper tree preservation mechanism with timely
and appropriate mitigation measures to be taken in advance.

The System is the first worldwide project piloting at a hustle and bustle urban city to monitor extensive coverage c
urban tees over the whole territory of Hong Kong. The project has gained interest from many cities and industries
that are facing challenges in tree management under increasing extreme weather conditions worldwide.

L]

Tree Monitoring &
.¥ Management Dashboard
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Figure 1: System Architecture of tBenart Tree Monitoring System
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Tree tilt monitoring in rural and urban landscapes of Hong Kong using smart sensing technology:

https://www.sciencedirect.com/science/article/pii/S2666719320300303
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Tree tilt monitoring in rural and urban landscapes of Hong Kong using
smart sensing technology

§

Sawaid Abbas®, Coco Yin Tung Kwok®, Karena Ka Wai Hui® Hon Li® David C.W. Chin?,
Sungha Ju®, Joon Heo", Man Sing Wong

* Depariment of Lond Surveying and Geo-Informatics, The Hong Kong Palytechinic University, Hong Kong, China
® Department of Civil and Fmvirenmenio! Enginesring, Yonse University, Seowl, South Korex

© Research Instihste for i Urban De The Hong Kong Polytechnic University, Hong Kong, China

ARTICLE INFO

ABSTRACT

Keywords:

Big data

Hong Kong

Smart sensing technology
Tree failure

Tres monitoring system
Tree tilt angle

Urhan trees are beneficial to our environment and important to human inhabitants. However, they are exposed to
natural and anthropogenic stressors, such as strong windstorms, extrerne wind events and accidents; inducing tree
falling which can cause personal damages, economic losses and infrastructural destructions. The current study
is the first of itz kind, presenting & tree monitoring system, and using smart sensing devices installed on more
than 8000 trees in Hong Kong's rural and urban landscapes. A description of the key components of the system,
followed by big data analysis and three case siudies of strong wind evenis over the past 2 years, are presented.
A network of smart sensing devices was deployed to develop a large-scale, long-term, smart tree monitoring
framework; to help identify potentially hazardous trees in urban areas, particolarly during exireme weather
events. The changes in tree tilt angle under natural wind loading were recorded. Patterns and responses of tree tilt
angles were analyzed, with prediction using time series models based on the Seasonal Autoregressive Integrated
Moving Average (SARIMA) and Extreme Gradient Boosting time series forecasting (xGBoost). The results showed
the highest correlation for 1-hour forward forecasting, by applying xGBoost model on tree tlt data and weather
observations {R2=O.QD]. On the other hand, SARIMA model produced one-step-ahead prediction with correlation
(R?) ranging from 0.77 to 0.93, while lower comelation (R? < (.55) was observed for long term prediction
(15 days) of the tree tilt angles. Finally, a dashboard and mobile applications of tree monitoring systems were
developed, vo transfer knowledge and engage the public in understanding associated hazards with ree failures
in the wrban area.

1. Introduction

monitoring of the stability of urban trees is imperative in ensuring a
sustainable urban design. Numerous tilt sensors have been developed,

Urban trees are important. They exhibit a wide range of ecosys-
tem services that have long been unveiled and increasingly reported
(Fares et al., 2017; Grote et al., 2016; Nowak et al., 1998), which ben-
efit our environment and human inhabitants in multi-faceted dimen-
sions. These include reducing urban heat island effect, enhancing biodi-
verse habitat for wildlife, increasing the aesthetic value of the street
view, and relieving mental distress (Gémez-Baggethun et al., 2013).
Yet, trees growing in urban and surrounding areas are subject to con-
siderable environmental stress, requiring proper maintenance to avoid
potential hazards, no matter to life or property, in order to cultivate
a sustainable urban ecology. During strong windstorms and extreme
wind events, accidents relating to failures of urban trees cause personal
damages, economic loss and infrastructural destruction {Lopes et al,
2009: Mortimer and Kane. 2004: Peltola. 2006). Therefore. continuous

attaching to tree trunks which continuously collect dynamic data, to
measure the tilt angle of root plate movement and wind-induced tree
failures (Ancelin et al., 2004; Gardiner et al., 2000; Hale et al., 2012;
James et al., 2013a, 2013b). A monitoring system based on analysis of
dynamic tree tilt movement data can help devise effective management
practices, to reduce tree failures and associated risks in a cityscape dur-
ing extreme wind events (Heinonen et al., 2009).

To assess and predict tree falling, tree tilt monitoring in association
with weather observation is mandatory. Apart from tree species, health
and growing conditions (Bartens et al., 2010; Cannon et al., 2015), the
critical wind speed for tree failure varies with structural ateributes of
a tree, such as diameter, age, height, inclination, size, canopy spread,
and wood density (Lopes et al., 2009). Trees with lesser diameter at
breast height (DBH) are more suscentible to strong winds. Thus. the
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Abstract: Urban forest ecosystems are being developed to provide various environmental services
(e.g., the preservation of urban trees) to urban inhabitants. However, some trees are deteriorated
asymptomatically without exhibiting an early sign of tree displacement, which results in a higher
vulnerability under dynamic wind loads, especially during typhoon seasons, in the subtropical and
tropical regions. As such, it is important to understand the tilt and sway behaviors of trees to cope up
with the probability of tree failure and to improve the efficacy of tree management. Tree behaviors
under wind loads have been broadly reviewed in the past literature, yet thorough discussions
on the measurement methods for tree displacement and its analysis of broadleaf specimens are
lacking. To understand the behavioral pattern of both broadleaf and conifer species, this paper
presents a detailed review of sway behavior analysis from the perspectives of the aerial parts of
the individual tree, including tree stem, canopy, and trunk, alongside a highlighted focus on the
root-plate movement amid the soil-root system. The analytical approaches associated with the
time-space domain and the time-frequency domain are being introduced. In addition to the review of
dynamic tree behaviors, an integrated tree monitoring framework based on geographic information
systems (GIS) to detect and visualize the extent of tree displacement using smart sensing technology
(55T) is introduced. The monitoring system aims to establish an early waming indicator system for
monitoring the displacement angles of trees over the territory of Hong Kong's urban landscape. This
pilot study highlights the importance of the monitoring system at an operational scale to be applicable
in the urban areas showcasing the practical use of the Internet of Things (IoT) with an in-depth
understanding of the wind-load effect toward the urban trees in the tropical and subtropical cities.

Keywords: urban trees; tree tilt; tree motion sensor; tree—wind interaction; smart sensing technology
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Appendix 4: PolyU InnoHub / Entrepreneurship Activities

Event Date Partnering Organisation(s)
Term Sheet Bootcamp 2020 31 Jul- 1 Aug 2020| Taiwan Startup Stadium
PolyU InnoHub x Polypreneurs Webinar: Venture | 2 Aug 2020 Alibaba Entrepreneurs Fund
Talk with Alibaba Entrepreneurs Fund
LLP Bootcamp 5&12 Sep 2020 | -
PolyU InnoHub x Booodincubator Webinar: Sealing| 24 Sep 2020 Booost Incubator
the Deal with Catalyst Ventures x TripGuru
PolyU Entrepreneurship Society x JUMPSTARTER| 9 Oct 2020 Alibaba Entrepreneurs Fund
IdeaPOP! 2021 Webinar: Student Startup Award
Secrets!
PolyU InnoHub x Bly-preneurs Webinar: Venture | 29 Oct 2020 Fresh.fund
Talk with Fresh.fund
Cyberport Entrepreneurship Programme Briefing | 11 Nov 2020 Cyberport
Session
PolyU InnoHub x AWS Educate: Cloud Career 19 Nov 2020 Amazon Web Services (AWS)
Pathways Competition 2020 Educate
Webinar Cloud ComputingMustknows for Future
Co-founder!
PolyU InnoHub x AWS Educate: Cloud Career 19 Nov 202019
Pathways Competition 2020 Feb 2021
Woofoo CARS x POC Briefing 10 Dec 2020 Woofoo
Hong Kong Techathon 2021 2-9 Jan2021 HKSTP & six local universities
POC Briefing Session (The 7th HK University 8 Feb 2021 -

Students Innovation & Entrepreneurship Competitia
and City I&T Grand Challenge)

Startup Digital Marketing: Musknows in 2021 and | 19 Feb 2021 -

More

PolyU Micro Fund 2021 Online Briefing Session 2 Mar 2021 -

PolyU InnoHub x HKAI Lab Al Technology and 11 Mar 2021 HKAI Lab
Career Opportunities

PolyU Micro Fund Scheme 2021 x HKDC Design | 12 Mar 2021 HKDC

Incubation Programmie Online Briefing Session

InnoHub Startup Consultation Clinic (Mar 2021) 23 Mar 2021 -

PolyU Micro Fund 2021 Briefing Session 30 Mar 2021 -
PolyU InnoHub Academy: Academic Entrepreneurs 31 Mar 2021 -
Series

GBA Startup Postdoc Programme 2G22nline 12 May2021 -
Briefing Session

PolyU Makerthon 2021 28-30 May 2021 | -
InnoHub Startup Consultation Clinic (Jun 2021) 7-11 Jun 2021 -
Online Briefing Session for PolyU Maker Fund 11 Jun 2021 -

Programme 2021
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Appendix 5: List of Awards Won by PolyU Startups

Startups / Startup Founders Awards

Building Integration Perfection Limited
(STEFGPolyU China Entrepreneurship Fur
Scheme 2018;

PolyU Micro Fund Scheme 2012)
Pokeguide Limited

(PolyU Tech Launchpad Fund (TLF) Schen
201718 & 201920;

PolyU Micro Fund Scheme 2016)

Mosi mosi Design Limited

(PolyU Micro Fund Scheme 2018)
Medmind Technology Limited

(PolyU Micro Fund Scheme 2018)

Blue Pin Consulting (HK) Limited

(PolyU Tech Launchpad Fund (TLF) Schen
20-21; PolyU Micro Fund Scheme 2019)
OssPoly Limited

(PolyU Micro Fund Scheme 2019)
Walkpner

(PolyU Micro Fund Scheme 2019)

One Pair Straw

(PolyU Micro Fund Scheme 2019)

Gabi Education Limited
(PolyU Micro Fund Scheme 2020)
Battery-free Electronics Limited

(PolyU Micro Fund Scheme 2020)

rFuwv®

Asia Smart App Awards 2020Public Sector
Distinction Category Gold Award

DFA Design for Asia Awards 2020Merit Award
(Communication Design & Packaging

Asia Social Innovation Award @1 - HKIF
Better Living Hong Kong Award o
7/

2021Geneva International Exhibition of Inventions (If
Project)- Gold Medal

2021 Geneva International Exhibition of Inventions
(Guess Services Robot Solutior§ilver Medal

Hong Kong ICT Awards 2020 Smart Living (Smart
Lifestyle) Certificate of Merit

China (Shanghai) International Exhibition of Inventiol
- Certificate of Award

HKSEC 201920- Champion

Bright Future SME's Youth Creative Entrepreneurshi
Award

Industry Cares 20200utstanding Caring Awards
2020 Smart Design Award (Bronze)

The 7th Hong Kong University Student Innovation ar
Entrepreneurship Competitiorist Prize

National Exhibition of InventionsBronze Award
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Startups / Startup Founders Awards

Aprintlab Limited The 7th Hong K.ong Univer§ity Stgdent Innovatemd
Entrepreneurship CompetitierMerit Award

(PolyU Micro Fund Scheme 2020)

Innospire Technology Limited 2021 Geneva International Exhibition of Inventions
Silver Medal

(PolyU Micro Fund Scheme 2020) Asia Smart App Awards 2020Bronze Prize
HKSEC 201920 - 1st Runnetup

Bonejoy limited 2021 Geneva International Exhibition of Inventions
Silver Medal

(PolyU Micro Fund Scheme 2020)
ZHIZI Al Education (Shen Zhen) Limited rwM Ad +€& WU € -

(PolyU Micro Fund Scheme 2020)

M € 3w
. € € - )
(A ) b q )
K farm social enterprise EASE Fund 2019/206 K= N3 -
Fu YE W € -
(PolyU Micro Fund Scheme 2020)
CLAIRE Clinical Al Research Limited Innovate For Future 2020 (InnovationT&chnology

Competition)- Champion

(PolyU Micro Fund Scheme 2020) ,
TechConnect Global Innovation Awards

Guangdong Moogoo Biotechnology Ltd The 7th Hong Kong University Student Innovation ar
Entrepreneurship CompetitiorThird Prize
(PolyU Tech Launchpad Fund (TLF) Schen

NE 5 Y 7 r
2021:22: PolyU Micro Fund Scheme 2020y ¥ » ¥ fi= QoM € 1 U
rvMm fid +&8 WU € -
20207 ®A Qo €E Ne n
d
Mo € ) LR
. € € - )
(A ) m )
Sightfeeling Limited HKSEC Best Presentation (Semi Final) Award
(PolyU Micro Fund Scheme 2020)
I XYe@ 2020, Under30s

(STEFGPolyU China Entrepreneurship Fur
Scheme 2014)

Page49



Startups / Startup Founders Awards

a9 N XYeQ
(PolyU Tech Launchpad Fund (TLF) Schen
201718; STEFGPolyU China
Entrepreneurship Fund Scheme 2014)
RR Fun Creative Lab Limited
(PolyU Micro Fund Scheme 2020; PolyU

Student Entrepreneurial Preof-Concept
(POC) Funding Scheme 2019)

Evergreen Wearable Technology Limited
(PolyU Micro Fund Scheme 2020; PolyU
Student Entrepreneurial Preof-Concept
(POC) Funding Scheme 2019)
Project AAdopting V
to minimize human casualty in
construction siteo

(PolyU Student Entrepreneurial Preaff
Concept (POC) Funding Scheme 2020)

FJOO05 Limited

(PolyU Student Entrepreneurial Preaff
Concept (POC) Funding Scheme 2019)

Project AMil ky assi

(PolyU Student Entrepreneurial Preaff
Concept (POC) Funding Scheme 2020)

Project nASlIlide 2 Dr

(PolyU Student Entrepreneurial Preof-
Concept (POC) Funding Scheme 2020)

Project fiBedmano

(PolyU Student Entrepreneurial Preaff
Concept (POC) Funding Scheme 2020)

Advwhere Limited

(HKSTP-PolyU Tech Incubation Fund (TIF)
Scheme 20136)

M 408 40 Wt A °

YDC Dare to Change Business Pitch Competition
HKSTPC Bronze Technopreneur Award

Chun Wo Innovation Studewiwards - Silver Award &
The Best Business Potential Award

The 7th Hong Kong Universitgtudent Innovation and
Entrepreneurship CompetitierMerit Award

The 7th Hong Kong University Student Innovation ar
Entrepreneurship CompetitiorThird Prize

The 7th Hong Kong University Student Innovation ar
Entrepreneurship CompetitierMerit Award

+ 2020 Global Student Innovation Challengderit

Award

2020 Global Student Innovation Chailge- Best
Presentation Award

Forbes 30 UNDER 30 Asia 2021
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Startups / Startup Founders
Zunosaki Limited

(HKSTP-PolyU Tech Incubation Fund (TIF)
Scheme 2013.6)

ASA Innovation & Technology Limited
PolyU Tech Launchpad Fund (TLF) Schem
201819 & 201920; HKSTRPolyU Tech
Incubation Fund (TIF) Scheme 20G13)
Qualife Hong Kong Limited

(PolyU Tech Launchpad Fund (TLF) Schen
201920)

Active Biotechnology (Hong Kong)
Company Limited

(PolyU Tech Launchpad Fund (TLF) Schenr
202021)

Grand Rise Technology Limited

(PolyU Tech Launchpad Fund (TLF) Schen
202021)

WIN VICTORY ENTERPRISES

(PolyU Tech Launchpad Fund (TLF) Schenr
202021)

Eieling Medical Limited

(PolyU Tech Launchpad Fund (TLF) Schen
2021-22)

Awards

Hong Kong ICT Awards 2020Smart Living(Smart
Healthcare) Silver Award

iIF Gold Award 2021
Best of Hong Kong 2021
TOP 25 Building Technology

Hong Kong ICT Awards 2020 Smart Living (Smart
Home) Silver Award

TFwv Y A -

YFuWwv® / =

2021 Geneva International Exhibition of Inventions
Gold medal

HKICTA Smart Mobility Awardi Certificate of Merit

Hong Kong Retail Innovation Award Winner /
T3 W /o T3 e @;2020 @

2021 Geneva International Exhibition of Inventions
Silver medal
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Appendix 6: Marketing, Networking and Engagement Activities

Dat e Event

SelNov|Booti-ngdRetriali sati
2020
This series compri se
Hong &onighnovation
technol ogicali nderad irn
and showc@&sedkskRalrcb
Al , Big Data anal yt
bi otechnol ogy.

Oc2 0 2 ( Virtual Innovation and Entrepreneurship
Mar 2| Tour for Freshmen

This virtual t@ui ning
research achi ev-emag
entrepreneur ship sug
entry to the Univer
emtepreneur ship amon(

Nov 2|Chindeldh Fair 2020

PolyU showcased its
technol ogi es, al ong
professional servic
entrepreneur shi fhéart
Base. The exhibitio]j
foothold in GBA mar Kk

Nov 2|Chi na

| ernational
Quality

nt
Conference 2
Poldg U Food Safety (
participated i n t he
Polwdlxpertise and r ¢
food safety and qual
communication with
DI SH Gl obal Centre
Quality t o expl ore
opportunities.

Pageb2



Dat e Event Phot o

Nov 2|Thematic Seminar on qurl' Ty g

durin Smart HK i n CHh

g AN AR 53 s ™ ok W i
Speakers from PolyU Mowmh 5 e
GS1HK and Danone Gr ¢ .. ok B menk g
| atest technologic|. _. - pas) 'A el
integration in smar| ™™ ~" =
ndustr Y Fn” annejl’ L hiim sm;f'hLW »s""mm ‘r"smo' mr "m«M?‘

smontk  FE  smentk ot R s
smarthl 5%

Nov 2|Enlighten@Pol yU Webi
Apr 2
The webinar series
partner engagement
Pol&wUesearch excell
expert areas, attr a
from Hong Kong, M &g
overseas.

Dec 2{Smart Sensing and | n
Communication Techno
f

( é 3 1t )

A joint ef faordd SDYST
technol ogy sharing
aimed to attract i n
research excellence
GBA mar ket s.

Dec 2|CEO Shadowing Progr g
2

CEO Club,an&olCQEW CI
organif€fEO® Shadowi ndd (
enabl e PolyU student
and entrepreneuri al
connection and inter
their future entrepr
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