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Interactive Virtual Anatomy System
0 £3, 47 11 Prof. HENG Pheng Ann
—-EL EJJ Et EE.}" %E ﬂ* DI] % %ﬁ Department of Computer Scnence and Engmeenng
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A medical education device that allows user
to navigate human body slices easily and
intuitively
=HAFZEEEEESNEELRERTBARIIA
EEHNERHER

Displaying label information of organs at the same time as the Navigating human body slices at different positions and angles
controller is navigating on the model in real time using handheld controller
iR FiSihirH SR ERT ABSENERNEEER HEEHIREESFAUENAENABISEER

Chinese Visible Human (CVH) image is a huge data set with 3640
human body slice images, totaling more than 131GB. If we use
conventional software to navigate the data set, the loading
process will be very slow. Moreover, these images are usually in a
constant direction and are lack of labels. Our developed system,
CVH-Slicer, consists of a human body model, a sensor and

‘ Fhie Systann huakas use of the navigation system. Users can navigate human body slices at
high-resolution CVH image data set ) g Y ' ) 9 ) ) y )

. The slice images are rendered in real-time different positions and angles in real time simply by moving the
using Graphic Processing Unit (GPU) handheld controller around the model.

. More than 900 organs and label information

can be shown at the same time

— — ch & T]#8 A (Chinese Visible Human) B EEF53640{8 A B LD 5
s EREERENDETEARNE | e - T
. FAERRER TSR, ERETSRBEN BZ, cHBR131GBEIR. UREERNFEST, BAE
J_l\mi"'ﬁ“g : - BRBERIFREE. MERGFEERBRR—EBSa8TIE,
° O[] 65 1 7w i {ELA w2 IR E ; .
THERREANIEARRENENES UREERIE. CVHSlicerRBARBE, BES0EM
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A BRNAENABSBE.
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Virtual Acupuncture System
k Prof. HENG Pheng Ann
EI.EP_ ﬁ ﬁ-l- ﬁ % ﬁ:}ﬁ Department of Computer Science and Engineering

HERNSRTESA
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An interactive platform for learning human
body acupoints systematically

HAFPARAMBBEARNUNREATFE

Not only demonstrate the paosition of the acupoints, but also the anatomy and Easily operated on touch-screen

clinic treatment information BEEEEETEE
—HERRUNUBEREM NS ERIRFARER

The system consists of two parts, allowing users to understand
the human meridian-collateral system, acupoints distribution,
and acupuncture clinic treatment etc.:

® The system is easily operated on a ;
Sl aiilhi b ek Sereen: 1. Meridian-collateral system:

. carecaniindaritand the S Dstraotira o Demonstrates the circulation and distribution of the
the meridian-collateral system in detail meridian-collateral with individual explanations

simply by rotating and scaling the human

model on the touch screen. 2. Acupointsanatomy system:

. The system not only demonstrates the Checks the distribution and location of each
position of the acupoints, but also the acupoint
anatomy and clinic treatment information.

® Mobile version is also available for iOS and

Android platform.

ARORMED, RAEPHE N\ BIEABEUMELN. T

e  FBSNSREERESE, HESH. RRABRSAE:

e EFISGErRERERENABEN, 6
3 BRATAEHI3DAS K. L P -
BiSRME—HER. 2. [TAR: a8 ABRGRET VI RAIE
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Integrated Development Platform for
Intelligent Ultrasound Medical Systems

HREEREERMNGFaHZETS

Prof. HENG Pheng Ann
Department of Computer Science and Engineering
stE MR RE TSR

Funded by Innovation and Technology Commission
HRlRT B EA)

Collaboration with Shenzhen Institutes of Advanced
Technology, Shenzhen University, Shenzhen well, D Medical

Electronics Co. Ltd, and Shenzhen Haibo Scientific

The first comprehensive software toolkit that
provides advanced medical ultrasound image
processing algorithms for the rapid development
of intelligent medical ultrasound measurement,
diagnhosis and intraoperative guidance systems
BERMHAIEESEE T ELRE
FEEERREEIE - ZEMitd
SIERANERERETLAES

Technology Co. Ltd
I, i

SiFBHaE ]
nfEsEERAT

ISR TR
HREEEREIERATE

. Provide more reliable evidence to doctors for
diagnosis and treatment

3D fetal ultrasound visualization system

=R R IR LR

Ultrasonography is widely used in clinical practice. However,
due to the limitations in current imaging technology, the
quality of ultrasound images is often affected by artifacts and
speckle noise. The weak penetration capability of ultrasound
through bone and gas also makes deep tissue imaging difficult.
We employ intelligent information processing technology to

. Combine long-term research and development

experience of Hong Kong and Shenzhen experts in
this field

Provide examples to demonstrate how to use the
algorithms: Intelligent fetal ultrasound detection
and measurement system, 3D fetal ultrasound
visualization system, Intelligent ultrasound-quided
mastectomy training and planning system

= BENZHAGRIEHE ST FHRIR

5 3BTRS RTEEES TR RERITR
REERNTEER: BRBBEERERK . =B
RBBTREAR. LEERURSEBESIER

enhance the quality and content of ultrasound images, and set
up a software toolkit for the development of different
ultrasound medical systems.

BOEBENEZEBREAZEIGE. KM, 2AE
BRNNRG, BREELEZABR. RASTE, MH
REBHEENRBNSZENIESE, ZRDARREECR
wREEE. RAFBEEENZERNBAEEER

eEHNAE, YRITTURSXFAAEEBEEEBRE
Nt TRE,




Wearable Sensors For

High Accuracy Blood Pressure Monitoring

ZF ®3U = 4 BR BRI 5%

Unobtrusive sensors for real-time, continuous and
precise Blood Pressure measurements

ARIE B - FEERENMENSE

The small sensors can fit comfortably to skin, providing continous BP monitoring
JERI S, oI BF B R TERG 5T AN, 1AL BRI i

. Our sensors are extremely flexible, thus can
form comfortable and seamless contact with
the skin, minimizing measurement errors caused by
motion artifacts.

. By combining optical and mechanical probing,
we can develop a multimodality BP monitoring
system, enhancing significantly the
measurement accuracy.,

. FEBASTHEERBNGREEE, HE2BRR
PSR HI E R E0 2 MR

. RATBES AN NSRH LRI —EFSHmE
EHRE, ARESAEEE
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Prof. ZHAO Ni

Department of Electronic Engineering
EFIESEA

EER AR

Funded by Innovation and Technology Commission
HRIERT B EE
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Comparison between Flexible Piezoresistive Sensor (FPS)-based and
conventional PhotoPlethysmoGram (PPG)-based cuffless BP measurement

LRSI 5 {1 R 52 B2 W i S HE R AR S B0 R 4 5 L MR B R 75 R A0 L B

The fast aging population underscores the urgency to develop
personal healthcare systems that can frequently collect
physiological parameters of patients during their daily life, thus
allowing early disease detection and timely treatments. Our
wearable sensors allow around-the-clock measurement of
ambulatory and nighttime Blood Pressure (BP), which have
been shown to be superior risk predictors for the prevalent
cardiovascular diseases.

BEERBRADLRER, BAIBURERREINCORE
BPRNRRALEZENBRERERAMR, URFERR
REHERFGR. NIBXAEEEE, SRAIRENE
RHERNEARKRER. BMANSHMARAB TS EEHEE
AIE MR, HEREA+IER.



Motion Tracking System for
Dynamic Assessment of Knee Function

& {7 Rk A B B R T A B9 Bh 1F 1B Mt R

A novel system for assessing ACL

function during dynamic knee movements
ZIBERNFE MV REE T ERIR X FHEIIEE
ZBERE
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Prof. CHAN Kai Ming

Department of Orthopaedics and
Traumatology

BN NRUBRA

RN BUR

Funded by Innovation and

Technology Commission

il s E A

Collaboration with Gaitech International Ltd. and

Shanghai InneMation Incorporation
g aEEsERaRATR
FESEREREERAS

° Simple calibration protocol
° Objective and reliable
° Non-invasive measurement of knee

joint kinematic data (rotation and
translation)

. Compact and space-saving design
with 2 integrated and adjustable
infrared cameras and a high-speed
camera that simultaneously record
both kinematics and visualized data
during dynamic knee motions .

HEEFRSS

BHMEYSR

FRAMBASERDDE (BERERE)
REtELRE -mm{ETRREIREALIME S HF0
—EEERERAMREN, TERCRRMENENY
gRaESR

Anterior cruciate ligament (ACL) injury is a common sports
injury, which results in an unstable knee. Current clinical
examinations on knee laxity are easily influenced by examiners'
experiences and skill; while only limited information on static
and passive anterior-posterior translation can be obtained with
current knee assessment devices. Qur clinician-friendly motion
tracking system offers dynamic assessment over the knee joint,
as well as a standardized clinical testing protocol. The system
can be used in diagnosis and prognosis of ACL-deficient
patients, and comparisons of different surgical and
rehabilitative regimes.

RS2 NAHABREESRNERNE, SFERES
BT BrRiitHRBERENEKESHZZRREN
mgfsieR, MATNIRAIRS REASRMEES LA
IRBBVRRE TEURIRAIFS. BFIFEHRETGRRRIE2IRETIRE
NESEE, THEBFREASSR, TJEEBRACLEEN
ORMOIRER, RUBRANEFUTHIERAEN SRR,
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Computerized Simulation of
Cleft Lip and Palate Surgery Outcome e

Department of Image and

% H% *E *ﬁ E % g’lqj; $ ﬁ-lj' ;'ﬁ % Interventional Radiology

FERET ARG R %R

FTRIEHF

Simulation of the post-operation facial deformation of RS SR S TEE NNy
Cleft Lip and/or Palate patients based on 3D medical Lo COmieR Y rrhen
' i Collaboration with The Second People's Hospital of ShenZhen
images and Finite Element Method (FEM) theory ERIERERFEE e AR

FZR=EEEZNARTIEAEREEERR (RHERE) BRI — AR
MWREMEZORLLESER

Cleft lip and/or palate (CLP) is one of the relatively commeon

diseases in newborn congenital anomalies. The repair surgery

comprises a number of operations at different stage as the child

grows. However, there is no sound evidence base for the

selection of treatment protocols due to the striking diversity of

. Provide credible data for oral maxillary surgical care practices. It is also hard to forecast the post-op facial
surgeons to determine the best strategy deformation. Surgeons and patients'families could find it hard to

ald dme foraperstions determine the best surgical plan. This project will build an

® Help patients and their families to better e . . g z
understand the surgery outcame individualized blor.necl"lanlcal model tj'nf the upper lip and palate
. Have great significance in CLP clinical based on 3D medical images and finite element method (FEM)
practice and research as it is the first theory for the prediction of the patient’s post-op instauration.

systematic analysis of the influencing
factors of post-op instauration based on
biomechanical modelling

BERRBREAMBYIRBRNREZ—, SERZRM

RAAEREZDRIBETFH. EFMNaTIRNERSE, M
o ADRBEINEBERRTENEE, UREAR

i ERIRSBOVEIRIES|, LML TRENIER, B
¢ WEBEREFAE SEMIENAR RERUARERBHARSR. AESER=#BENERT
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Computer Platform for
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Noninvasive Diagnosis of Abnormal Vasculatures HIOLIWANG L Gieng

ERXAMEREGEZHERTS

Allow doctors to study hemodynamic conditions

Research Center for Medical Image Computing
Department of Image and Interventional Radiology
2 ISV B

BR2/RHEHR DI

TRIEBUR

Funded by Innovation and Technology Commission

based on 3D medical images and computational Rl R

fluid dynamics

FI R = 4 B8 22 50 (B AN [ AT 2 22 B B8 AE R4 AR AR 7%

Patient 2

Patient 3

Noninvasive and minimal examination procedures
Promote early detection of vascular diseases
Allow doctors to better understand the patient’s
condition and provide personalized medication
Improve the prevention and diagnosis of related
diseases

#HAm, WEREARE

BEAPBROERR

HEIEEAS TERANEERS, RURHEAHEEER
CSUEEA B 5 BN TR BD A B2 S M

Vasculature Abnormality refers to the unnatural growth of blood
vessels that leads to osculate blood flows. The lack of nutrients and
oxygen supplies would lead to serious damage to body cells. At
present, doctors can only assess the severity of the conditions by
angiography, ultrasound or invasive operations, causing extra exam
time, cost and physical harms to patients. Thus, we developed a
computer platform which allows doctors to study patients’
hemodynamic conditions based on 3D medical images from
Computerized Tomography (CT) and Magnetic Resonance Imaging
(MRI) and the techniques of computational fluid dynamics.

mEHEERREEIEHRREIER, SRR NEESR
B, ENSRERERZEHNSFUEMZE. B, 8%
ROUBENE SR, BEENAMBARNDERMONERS
EREEREEE, FROBENE sSHABEKRERE, T
SEfNEREGE. Bt RARY T EBEYS, ST
FRBIEIARYR, UAEBHIIRAES, RELER
RABIMDRAR RS




Glasses-free 3D Visualization Suite for
Medical Images

% B8 2 52l F F 1 m B Y
ERUGETRETRR

Real-time 3D image display unit for
diagnosis and surgery

Biomedical Sciences 4= 58 B f 58

Prof. SHI Lin
Department of Medicine and Therdpeutlcs

P

RBEZEMF MmN ER IR RERRE

Glasses-free 3D display units allow medical
professionals to realize and understand the
3D inter-relationship more efficiently than
conventional 2D monitors,

Medical professionals can assess the
information from CT/MRI/US images easily,
which helps to reduce diagnosing time.

Surgeons can understand the spatial
relationships of the organs from the 3D
images more accurately, and use it as
guidance during operations.

MBI E B ITRERA '-.,,EI%«“IE@E?!‘MJ] ]

4‘ B9 HRE R DA EEE IR ENIE
%*l?.ﬂ:ﬂﬁm Fo

ﬁ HESFASIESHRTERS. HOREEER

BEROEIMEESE, BRmA 2R,

IHENSMY B AT R B P B B EIR L A= E
g, FiIPEM.

Medical images are indispensable for studying the anatomic
structure of patients in vivo. The images, which are commonly
visualized with 3D computer models, provide abundant spatial
and time-dependent information for diagnosis and surgical
planning. Our glasses-free 3D visualization suite is equipped with
a GPU-accelerated volume rendering algorithm, enabling
real-time interactive and responsive visualization of 3D medical
images.,

ERTENBEAS IR ANSEGETIER, BEER
WEOTEASRET, MEHEERTHFRRERASAE
AZHINEGETFH. BANRRIBRLGRE KEERRE
sMESNIREIM, REHNELERNO ST TRESTR.



Microfluidic Device for
Measuring Blood Viscosity

MEEANEMREE

Low-cost high-efficiency
measuring device for blood viscosity

EEMFHENERES NG ZE

The microfluidic device is about 50mm x 50mm large
only; can be made portable for point-of-care tests
WMmEENRAS0EK x S0EXK, EMEMN, EfTEWEE
1RE(POCT)

L Low fabrication cost and disposable
L Reduced sample amount comparing
to using conventional blood viscometers
L Small and can be made portable
L Point-of-care testing (POCT) is viable

with a simple mobile application to
take time-lapse photos and calculate
flow rate

SLSRUAE, TTBRAE

B —AR M FSE ST ERE D MAE

fSTEM/), DIBAR{EHE
ESREEERAERERRA R RE, oz
ERIRBERER(POCT)
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Prof. ZHENG Bo
Department of Chemistry
HEBR

SRR

(c) t=20s (d) t=40s

Blood viscosity can be obtained by comparing the flow rate of the
sample and the reference fluids.
AMEBEATS T ROTE, O EHMRNGE.,

High blood viscosity has been shown to link with the major
cardiovascular risk factors, including high blood pressure, elevated
LDL cholesterol, low HDL cholesterol etc. It is therefore a good
indicator of potential cardiovascular disease. By introducing just one
small drop of blood in our uniquely designed microfluidic device, we
can measure blood viscosity simply by taking time-lapse photos of
the flowing blood sample and the reference fluid, and then
comparing their flow rates.

SNXERIZNNMNEFRARER INSNE. SKEE
EEE. fETEEEES) GZEENMAA. B, NBER
AHEINMERRN—EREHER. [TE—AMRBARIIF
PlERstEVMR&E, RRDBIDRNSSRRBIEIRA T L
ErIfnE, mMastEhiRssRhE.
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Protein Microarrays with Ultra-low Background Signal

E 1& :%: % Eﬂ El‘] % E E ;E; Jﬂf Departmez{fi’gﬂgm?sgg

HEBR

L IPSE 2

N ove |. h [g h = efﬁ CI e nCY su bStrate fo r Funded by Innovation and Technology Commission
H H LS H g HEIFARE S EE)
b I0ana |.y5 IS a nd C Lini Cal‘ d Iag nosIS Collaboration with Xiamen Multi-dimensional Biomedical Technology

R 3 RZER S WAeERE Gouted and

Beijing Prosperous Biopharm Co. Ltd.
SiFRraEERSEEYRBREERATR
tRFESHEEVBERITEREAT

Droplets on the microarray substrate after the paraffin oil being removed
BiroERENETIERS FRE

Deposition of the droplets on the microarray substrate immersed in the

paraffin oil

EECIRETRMERNRS ERESNE
Mixing of the droplets on the microarray substrate immersed in the paraffin oil
EEAERWBNRNEIIES FaERR
v Extramely owbadanaund ot The substrate in a microarray platform is critical to the analysis
. L b FiCon Coit result in terms of signal consistency and detection sensitivity. We
- Reduced consumption of samples and reagents developed a novel substrate using fluorinated ethylene propylene
. Resolve the common issue of coffee-ring morphology (FEP) membrane, which provides many advantages over traditional
of the spots substrates such as glass and nitrocellulose, We will focus on
. No complicated surface treatment nor special printing applying the protein microarray to early diagnosis of cancers and

solution is required as in traditional substrates : ,
autoimmune diseases.

C ERMAE

e BIE AT u BT s = +eman o
B ENESIRATET, BRNEFERVERUERN—RIR
° BRI AR . RFARERARHRIIGAR (FEP) BEMREESRE, Lt
A s e s B, AR SERERSPASENR. BIMETREES

BN R AREBENS SRR ESRINZ H.
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An ultra-sensitive, wide-dynamic-range,
low-cost and portable gas sensing system
EmEHE, REEHEE. ERE,

A {EHE M R RIS

The portable air pollution monitoring system is as small as 10cm x 10cm x 10cm
ERA=RSRERAMNBRAEN10EHx 10EK 10E X%

Portable: Air pollution monitoring is made feasible at
almost any locations; coupled with smart and remote
data processing and transfer, the system can even be
delivered by unmanned drones to remote locations for
data collection

Low cost: 50-100 times cheaper than current systems
Ultra-sensitive: Ppb level sensitivity

A nitric-oxide detector has been developed; can be
easily adapted for other air pollutants such as
formaldehyde, hydrogen peroxide, ozone, and hydrogen
chloride by employing different laser sources

Bl UELTFEIBRETZRSRER ES
LEEERRAERER, BITRRAMEREEIIR
R R BR

R : LLIRBEAMEES0-1005

BEWE: +E22— (ppb) ABMEE
ERDRR-SHERREN, RREESRALR,
FOLUREEIPE, ARAE. REURRLEFSH

Environmental & Green Technologies FREF0AR AT

Prof. REN Wei

Department of Mechanical and Automation Engineering
BRI TRERR

EEenE

Funded by Innevation and Technaology Commission
BRI EER

Acoustic Signal
Measurement Device
BESRARS

Laser Source
RUIR Quartz Tuning Fork
ORBN

Air pollution is a great concern for the public’s health and the
society’s economy. Precise measurement of air pollutants is one
key step to tackle the problem. Current commercial trace gas
detectors make use of expensive photodetector for light intensity
measurement. They have large system size, limited dynamic
range and high cost. Taking advantage of the cutting-edge
quartz-enhanced photoacoustic spectroscopy (QEPAS), we
developed a portable gas sensing system using a low-cost quartz
tuning fork to detect the acoustic signals generated during laser
adsorption.

DRSEAWWATRBRAIELEFRIRE, ERASZRON
SRV, RFRAERSARENERMRE. RENKRINTE
CHERUANRASASCEE, RitEEEX, AR
BEERR. BEBGEE. RNERORERCEBICGEEIR.
ARISRENOREIGARBCRUIMEENERER, it
AR ORI R AR IRl E,
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Prof. LU Yi-Chun

Prof. LIAO Weij-Hsin

Prof. XU Dongyan

Department of Mechanical and Automation Engineering

MRS T TS8R
BIoEHR
B T AU
REREBUT
Converting low-grade heat to electricity for

; ) Prof. WONG Ching Ping
sustainable autonomous wireless sensor Department of Electronic Engineering
networks (WSNs) %ﬁgﬁ

FHEmREEHLLAZSRUBEAETFEEE
Prof. Yang SHAO-HORN
RIE R (WSNS) Prof. Carl V. THOMPSON

Department of Materials Science and Engineering
Massachusetts Institute of Technology
RS T8 T A0

R T RSA

i Bk EUR
- RETDME
Funded by Innovation and Technology Commission

Sponsored by Intel Corporation, Texas Instruments

Power Management "
Gircuit&Wireless Transmitter Collaboration with Massachusetts Institute of Technology and
HEEERRRRRSNE Hong Kong University of Science and Technology
B TR B E A

HEREADRESNEER
Rechargasble Battery BB EERLETSRR BN EAD

WSNs are widely applied in our daily life, e.g. area monitoring,
health care monitoring, air pollution monitoring etc
Replacement of WSNs' batteries can be difficult as they are often
of large-scale and it may also disrupt the continuity. Therefore, we

Novel technology from the development of

thermoelectric device and rechargeable battery, to the develop an integrated technology that can convert low-grade
design of power management circuit heat that naturally exists in buildings (eg. solar heating, pipe lines,
Improve the system reliability of WSNs 5 3
generators) to electricity to sustainably power autonomous
Reduce the labor and cost associated with WSN
5

replacing hundreds or thousands of batteries used
in the WSNs

Enhance overall building efficiency by
transforming waste heat into useful power source

FRARIF 3B (WSNs) B2 BERBMANEELEEED, Ald
RIREH. BREA, ZTRSREAS. ZEMWSNHIENRE

i}mﬂjﬁiﬁj@&ﬁ%m%@ﬂ%ﬁ% —ERENTE, RASBWSNEEAR, TIEERSMTAE
5 (]

S BWSNPUELT L BRI chEf T EDAA0ER . AR —TBERRT. BREMN
BERARNASBEREDEA THRERHE EATEOEHNE (BIUABENSR. REE, JEURS

FF5) BHUABE, MUHETRRERSSERRER.







Seamless Visual Sharing with
Colour Blind People

BEATHBEAERMK

Allow individuals with Colour Vision Deficiency (CVD)

to share the same visual content with
normal-vision audiences simultaneously

REEATHEIE8BALIHEEBART

Information & Communication Technologies {5 S fliE 45

Prof. WONG Tien-Tsin

Department of Computer Science and Engineering
HEMNBR TSR

DRI

Funded by Research Grants Councll of Hong Keng and
National Natural Science Foundation of China
HHRENE R EREANBESTEH

ECH3DERER
Without stercoscopic glasses

Normal audience
(Without glasses)

TR R T
Output image pair

IE# R

With stereoscopic glasses

BCMi3DARE

Visual of CVD audience
after image processing

BEATEIEBENME

Original visual of
CVD audience
BATRESINHE

CVD audiences wearing stereoscopic glasses will be able to
distinguish the originally indistinguishable colours when
presented with computer synthesized binocular images
When normal-vision audiences (without stereoscopic
glasses) view the monocular images, there is visually
no difference from the original image

Can be applied in all 3D visual display device e.g. home
TVs, movie theaters, mobile screens

Our method is extensively evaluated via multiple
quantitative experiments and user studies, with
convincing results obtained in all test cases

BEATEAINRRBSHTWELINEELR, MTU
HPWRESWAERE
ERERBATRCMIDREEEHHRSFE L NEERE,
gEIfIREREREZRNER

I EAEREEIDMT A, HNRERR. BREURT
RERS

BT RAFASBHRMANZERHBEREOHR

CVD audience
(With glasses)

BEERR

CVD simulation
AEHRERMES

Approximately 250 million people suffer from colour vision
deficiency (CVD). There exist methods that help colourblind people
to distinguish colours via changing the colours in the original
images/videos. It is, however, not practical in sharing scenario where
there are both CVD and normal vision audience. Making use of
stereoscopic display which offers users two visual experiences (with
and without wearing stereoscopic glasses), we propose the very first
system that allows CVD and normal-vision audiences to share the
same visual content simultaneously.

R EEAIMELTENEEAL, RE—LHEEALED
BB, EARRNRRENEE, SHBENFEEEAL
FIEREEAL, BERNHMAERS. R 53DMmEeIM
[EFREEHFR (W _3DRFHARIDER), AR TEERDE
ATHEREBATHEIRBASHRR.
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Automatic Toon Tracking

B 211t = & & Ht

Prof. WONG Tien-Tsin

Department of Computer Science and Engineering
HEMNBR TSR

EMEAE

Funded by Research Grants Council of Hong Kong and
National Natural Science Foundation of China

EHARENERARESANBESHH)

Automatically identify designated
objects/regions from an animation sequence
for automating animation modification
BEftSSAVISEE 2B & LR EY 4EE S
PMEEHENMCENE4RE

Input

Output

Correspondence identification is to identify objects or region
correspondences between consecutive frames of a given
hand-drawn animation sequence. It enables automating animation
modification tasks such as sequence-wide recolouring or
shape-editing of a specific animated character. Existing methods

No manual assistance needed

May convert a 2D cartoon into stereo or convert a
black-and-white cartoon into coloured version via
depth/color propagation

New inbetweening frames can be created by morphing,
producing high-quality smooth-motion animations
without increasing labor cost

RAONEEEFENEER P R LR ERAEH
FRFSIE

JLEEREERG —EHESAIRNE, NEEELE
HERONEERPEYE

gJUEEREMNPEE, EFRBENKENEL TEEE
mESENHE

U Consistently outperform the state-of-the-art
methods when evaluated with various animation heavily rely on appearance features, and fail to correctly identify
SRUUENOES correspondences when there exist occlusions, multiple

similar/same objects, or split/merged regions. Manual assistance is
often required. Our novel approach incorporates motion analysis
and analyzes correspondences in a global manner, resolving the
abovementioned complex scenarios.

rPENERRNE RIESNFRIEPIaRe 2B ED

EVIEIRRRIA. BRI SEIBREESIEMT - PINBSEEIEER
EAZECYTER. RENEIE N RRAEDTE EEMEEF G
INRFFE, USREE—ZRAVEKR T G0 VHEBEE. &
SPESEEL/EE0NE. BEzBEENE/RMESE) Pt
[FROUHERE [EFIMEE. BAINFHEMIOA T EEHES
BT, 2EMOTEIERE, FRITULERESRNERE.



Optimized 3D Images
IDRBEBREIL

Enrich contrast and fine details of 3D images using
the phenomenon of "Binocular Single Vision"

HNHASEXEMSNFRIES =EREN
EBPNAGESE
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Optimization

Bt

Input HDR
= ENEREEE

- -l-.v

Left aye Left fusional a

__._* .
®— ® e
Right input
Hmmig | Righteye  Right fusionalarea | |
| =R aEmSTE |
K et i s S i i e, e e e e
. The very first attempt in computer graphics area to
enrich visual experience with binocular single vision
. A computational model is developed to predict the limit
of image difference such that no visual discomfort will
be caused
. Can be widely applied in 3D movies, 3D video games,

Virtual Reality (VR) etc.

. EREENAYEROFREAE RIS =6 BB

. RiTEst8gHEE=E0RE, ERTEARREREZ=ER
ATMSIERBAE

. Sl DIE 2 EAIS3DES. 3D, EHEES

Output LDR Pair
WA —EEHEEEE R

There is in fact always some minor difference between the visions of
our left and right eyes. For example, there will be disparity of an
object if it is viewed from our left and right eyes respectively. We
seldom notice such difference because our brains can naturally fuse
the two different views. During 3D image processing, either contrast
or fine details will be sacrificed when the Low-Dynamic Range (LDR)
image is produced from the High- Dynamic Range (HDR) image.
Based on the binocular single vision phenomenon, we developed a
novel computational technique to generate a pair of LDR images
which preserves the contrast and the fine details respectively.
Visuals with good contrast and details will be resulted when viewers
perceive the left and right images through 3D devices.

ANZRAGROBHAEEEGELMEES, ARG
DRIBE— B, (UEERERME TS, RFFEL
ARE, REARAKSEREMETEZNS. —RIB0ER, &
TZEHSEEEE (HOR) BFEUAIREIEER (LOR) B8
2P, KEBHERSRIVEEHE. RFEFEEERSHNRRER
2, BERENEEARHORE HE(LAMIELOREN, DEIR
BHrENBEREH. HREE3DERRERENICWESR,
OSSN EAMBEHEE SN &,
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Deep Automatic Portrait
Segmentation and Matting

RE R BE A GRIREE

Prof. JIA Jiaya

Department of Computer Science and Engineering
HEMNSR TSR

EEDHEE

A deep learning system for fully automatic
image segmentation and matting

—EERAERENZE B EBES 5 EFNIRNRGE

Qur approach produces satisfying results without any manual input and takes only 0.6 seconds
BERANGEEREAAFRENER THELS ARENER, ARE0.600HERER

Alpha Channel Depth-of-Field Cartoon Portrait

Background Editing
AlphaiEis =R AN E BgES

Applications of automatic portrait segmentation and matting

EEARARFIEE R0 ER

With the prevalence of smart phones and self-portrait photography,
ie, selfie, image enhancement software is getting popular for
portrait beatification and stylization. Image segmentation and

Fully automatic: Large-scale image editing is feasible with
tedious manual input eliminated

High performance: Conventional applications require users’
interactions for several seconds to a few minutes while ours takes
less than one second without any user interactions

High quality results: Trained with a large dataset with human
labeled ground truth, our system outputs satisfying results and
continues to advance

B8 48l TEENAFRE, ARENERRELRBTT
BYE: RTEHEATSBLHNESSENREPRE, M
HRAMERTIETAFRIES, ARDR-IRT 5o TIE
BEEWR: BAWRAEEARRENSIRRIRZRES
R, EETCARSNELER, EEERERAT

matting, which plays animportant role in these editing applications,
require tedious interactions from users to separate the image’s
foreground and background. Even with the users'input, it is difficult
to output satisfying results, To address this issue, we propose a
convolutional neural networks (CNNs) based deep learning system
for automatic portrait segmentation and matting.

EEERETET R, TRBRSAER (B! , EEEREML.
B EEEEHEEME. BEIIFIREEELEARGNE
BRI, BEEREAFBRRENRMEENHBEZRNIIRNESR,
MEAAEMERS ARSOHR. RN, RFHRLT B2
RERFHUEBIVRAEDRE B AR SAHEER .



Aggregate throughput

(KIOPS)

MemEC: Erasure Coding for Small Objects in

In-Memory Key-Value Storage
REZGEEEREEHES
N4 B fY R

Specially designed for workloads
dominated by small objects

BRIRBLUVH R EMN T EREMmERET

YCSB workloads used in experiments
Proportions of requests

50% GET, 50% UPDATE

05% GET, 5% UPDATE

100% GET

95% GET, 5% SET

50% GET, 50% read-modify-write
(i.e., GET and UPDATE)

‘Workload

A (Update heavy)

B (Read mostly)

C (Read only)

D (Read latest)

F (Read-modify-write)

Performance in normal mode

: 7 MemEC ™ |
600 * - MemEC {win backup) |
b MemEwa!obﬂlcup} & Redis |
&.E 8 i
400 L |
100 £2 3
wn @
200 a5 2
100 [1'
0 SET UPDATE GET
Lusui A B C D F

(b} 95th percentile latencies for SET in the
lnad phase, UPDATE in Workload A, and GET
in Workload €

Workload
(8) Agmregated throughput

Comparisons of MemEC, Redis, and Memeached

Encode objects in entirety, and incurs 60% less

storage redundancy for small objects than existing
replication- and erasure-coding-based approaches

Support graceful transitions between decentralized
requests in normal mode (i.e, no failures) and

coordinated requests in degraded mode (i.e., with

failures), so as to maintain both availability and consistency
Can serve for different purposes: 1. a read cache for fast
reads in read-heavy workloads (e.g., Facebook); 2. a write
cache for update-heavy workloads (e.g., in enterprise server
environments and machine learning applications with
iteratively updated learning models); 3. a persistent store (e.g.,
RAMCloud) that provides long-term in-memory storage via
erasure coding etc.

TR NREDGETHRR THREESBLIRREERENI
AU % 6975 75 /0 60%,
LIERERES (B35
e (BIEiEER) THRADTHEK,
PR —RE,

MemEC TICIE{EARBEIIIAE: 1. BLRE, DISIELIEEEAS
THITIEEE (FliFacebook) ; 2. B AIREL, LUMERLL
BHAINTERSE, IUTtXERESBERESEAEH
NBTERNBESTER) 3. /HATEE (Pl
RAMCloud) , CliEB&IMIRIEE SHERIERREESE

&%) THOMKERBEE
LU IR SRV T A
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Performance in degraded mode
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(b} 86th percentile latoney of Workload A
and Warkload C (deuble server failure)

AGET AUPDATE C: GET

{u} O6th percentile lateney of Workloud A
and Workload C (single server failure)

Transient faflures after writes (both degraded GET and UPDATE are issued)
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SET  UPDATE GET

SET  UPDATE  GET

{a) 95th percentile latency of degraded e
quests (single-server fallure)

(b} #Gth percentile latency of degraded re-
quests (double-server failure)

Transient failures in mixed requests

Erasure coding has been widely adopted in distributed storage
systems for fault-tolerant storage with low storage redundancy.
However, real-life key-value storage workloads (e.g. Facebook) are
dominated by small objects, whose keys and values are of small
sizes; whereas erasure coding cannot be directly applied on an
extremely small object, and cannot provide low-latency while
maintaining the correctness of ongoing requests. We therefore
propose our new all-encoding data model, MemEC.

Mt —BEREZ AR HRUEE AR, DUEHSIHENERES
¥6, TRERRENTGER. BRBNRERBAR BIW

Facebook) N TS &MU R E, EfINRFEPMGAHNZE
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fF R R E VBURE BN A R E TOPRISERBVIE M. [,
TR —EFeY =i BERE - MemEC,




Temporal Network Data Management and

Analytic System
FFRABHRBEERSITRMR

An effective system for companies to discover

values in their temporal network data

REXAMNREFERBBEPRRAEENER

. Efficient processing of temporal network data
for analysis such as online shopping (e.g.
transaction time), marketing campaign (e.g.
time of advertisement/promotion), internet
usage behavior(e.g. time-ordered sequence of
web search and visit) etc.

L User friendly Application Programming Interface (API)
that allows companies to design analysis that suits
their needs and purposes

® Support small-scale companies with a single PCto a
few PCs, to large-scale companies with hundreds to
thousands of computers

. SRR IR S BURE S R, SIAE EREYI (325 ).
HIZER(SEEES/EH0RME). ERHEERIT R (BERE
RRENRF)S

. MESANEARXNE, REXTLERSCHEZRNER
ERETBUR R

. BREARRE iRk BRABVIEEVNE LT, UEHER
BEERTHRBROKE X

Top
Layer

Bottom
Layer
T
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End Users
HimEE

HESAnmEENTE BATTH

Usar-Erizndly API Flug-ins

Time-based queries Temporal graph operations
BRfr s T A REEE
Core Query Engine BWE5% J

Temgoral Network Datobase Distributed Indexes
[ttt T Al y

‘EEEE] |f-r|

Hodoop Distriouted File Systern [HDFS|
Hodoop SHIE IR

Big data analysis is now a trend for companies to plan their business.
Current techniques focus on the analysis of non-temporal network
data, but are inadequate and inefficient in processing temporal
network data, which often contain much richer and higher value
information. In view of this, we develop an efficient temporal
network data management and analytic system.

AOEREDMASRUFREFERE], BaimZERperiaE
P iEReiR, NEFAEBISIRINEERNE RN, B
HRSRTTEEEEYEMEERRENES. B, RMIRR
H—EEMAER SREAA SR B IR R TR K.



Husky: The Next-Generation
Big Data Platform

Husky: FTHRX X BB F &

Super powerful big data engine
for end-to-end business solutions

Bl KR 5IERE—EXFRMBRAR

. High performance: 10-100 times faster than Spark
for iterative jobs and 2-10 times faster for non-iterative
jobs, and with better scalability due to low resource
consumption

. General and expressive: naturally supporting machine
learning, map-reduce, graph analytics, stream processing,
SQL, etc., in one unified framework

. User-friendly: offering Python, Scala and C++ API,
and working well on a laptop or a large distributed cluster
. Smooth integration/connection with existing systems

(e.g., Hadoop ecosystems, NoSQL, key- value stores, etc.)

. miAE: #1TRE TIFthsparki®10-100(3, FRELF
RAlltk2-1018: MK EIRBEDIEH T EG0ERNE

. BEEEAMIIREN: M- ERZRHREEE
MapReduce, BERAAT. MEBBIREE. SQLF

. BES A 1E{HPython, ScalaflC++ API, EEEZ LS
B E AR S UEMEE LS

. RIFERIGMES S/ ERE (e.g. Hadoop ecosystems,
NoSQL, key-value storesZ)
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One unified platform, multiple purposes

Fﬁon e ’ Scala

APIs |
[ Map J LMichinl} L Graph J [ Stream J |\ saL J
Reduce | Learning _ Analytics Processing OLAP
[ Husky Kernel J
¥ ¥ ¥ ¥ ¥
Hadoop NosSQL Key-value Messaging = Search |
Ecosystem Stores System Engine
@‘ .mongo DB . | sz (V2
APACHE eredls.%g kafka Solr =
HarsE S E |
mm | cassandra | e v B csccser

Husky is a general-purpose platform that empowers big data
applications and enables flexible end-to-end business solutions
with a rich suite of the most advanced data management and data
analytics tools including large-scale machine learning, OLAP, stream
processing, MapReduce, graph analytics, etc. Itis faster and uses less
computing resource than any existing general-purpose big data
platforms, enabling companies to effectively and efficiently manage
and to find value from their data, We have proven the flexibility and
simplicity of Husky in developing high-performance big data
solutions for a number of sizeable industrial projects.

HuskyR —BZEETE, BREABIRE RETOURNBEBER
HZE, TRERCENSREENSEONT LR, BEARIEMSS
BE. OLAP, REBUREIE, MapReduce, BEIRONTH. Husky
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X588, B T HuskyFEF I ABUIRER D ZNEEHA0™E
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EduVenture® - VR (Virtual Reality) | _
. Prof. JONG Siu Yung Morris
EduVenture® - VR (E ﬁ = j_ﬁ) Mr. LUK Tsun Hin Eric

Mr. CHEUNG Kelvin
Mr. POON Siu Ki Sunny

; Edputation Lab
A User'fnendLy Web_based Composer for teaCherS Centre for Learning Sciences and Technologies

to produce VR (Virtual Reality) and AR Department OfCu”ifu::;:ﬁ;gf";j;z;:g:
(Augmented Reality)-based immersive fieldtrips

A REMA EREIR(VR)MIRIEEIR(AR)AY
FNERHMNEZMA LERTE

iﬁ,”éﬂ,ti

Funded by CLST Seed Project Fund
BESERSENEDNREEFESEE

Wi BOX

‘ FIomote students» IS e S : EduVenture® VR, the newly developed sub-system of EduVenture®,
Allow teachers to integrate learning and teaching

contents into the VR world, making classroom activities adopts affordable interactive 360° spherical VR and AR technologies
a lot more enjoyable for supporting teachers to produce VR-based immersive fieldtrip
¢ Practical: Some real-life fieldtrips which are costly, learning videos that capture real-world environments layered with
difficult and impractical are now made feasible in the 5 &
virtual world (e.q. overseas fieldtrips or when target AR-based pedagogic scaffolds. Students can go on the virtual
learners are physically disabled) fieldtrip via mouse, touch pad, mobile device, Google Cardboard or
® Economically viable: Low equipment cost (e.g. Google other HMDs (head-mounted displays).
Cardboards)
. Resourceful: Teachers can share all resources at

EduVenture® VR resource bank, building a teacher
EduVenture® VR community
55 27 B 22 EduVenture®VREEduVenture® U5 Z4r, SEHEMAEZTF

ﬁ§1'7:'tﬁ22&\ _ELEJ"E‘\]%OJE%%VR&AR*SEWT%&?EVW&}&%F@%\%?ﬂ%@

o BASESEENE: FFMO LS EASREMNA R R B g BHETERBE. RE
o SEEE  LANBHSESE. BIESEE SN A4, #3EheR{E. Google Cardboard {“_J'ﬂ SR\ EMBH ST
RPN ERAEHBH SR BABLE), ERY ey
SFERIS QT
o« EARARE: BHAE BITEHEGoogle Cardboards it Website 4t 5 hitpd/ev-cunknet

fTEduVenture® VR 25
o M EREE: AT LI{EEduVenture® VR I B IREENE
#2, EIT—{EHEMEduVenture®-VR {t&E
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3D Resolved Parallel Laser Machining and

Metal Additive Manufacturing

Prof. CHEN Shih Chi
Department of Mechanical and Automation Engineering

BARSE RS8R

SHMEITHAENMIEEBHRERE R BHRE

Ultrahigh throughput and
ultrahigh precision micromachining
= B B R R E N T3 i

Direct area micro-machining results on a nickel target (Pracessing area: ~50 x 50 um®)

EECEETEEER0T LS (MTEHR:-s0xs0 258K

Superior resolution and throughput

Perform various additive and subtractive processes

10,000x to 100,000x faster than the state-of-the-art
commercial systems

Create micro-/nano-scale patterns on/inside

all types of materials, e.g. quarts, semiconductors or metals
Can work in a non-cleanroom environment

BRE. RS

B AR A R L IR B R ST BN T AR

10,000 %100,000f5

OO L / NIITREE / WeKARRIRIE S,
Wex. ¥ aUg RS

g EREZRIBAGER

Funded by Innovation and Technology Commission

=2f-(ESE R =]

A set of alphabets were micromachined on
the nickel target with a resolution approach- p -
ing the diffraction limit (i.e. 500nm)

ER LN INFE, BERETHIE
(BDS0083%) s

Parallel laser sintering/melting results with a resolution of approximately 30-50 tm - substantially
better than the current S5LS and SLM processes which typically have a resolution of 100s microns
FU30-SORUKIBE VT RIS / IBHAE, METNERERRE / Bt REE8E
R EMERE

Ultrashort pulse lasers have been extensively used in
micromachining. However, its throughput is largely limited by the
sequential point-scanning processes. Making use of temporal
focusing, our system creates a light sheet of high pulse energy of
50-400pum diameter, achieving direct area patterning and hence
substantially increasing the throughput. The technology is further
adopted to develop a metal additive manufacturing system, which
will have superior resolution and throughput over current
commercial systems,

IR ERSEZEAIAN L, BEEAAZHIRENREH
181F. BAMAEFIRERERMS0-400RKERNSIRE LS
JoF, BERET-EERNERNL, BSRIRERH. RMAE
—EERAIEEMTRSHERIRRNA A, ANBUREARIE
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Powered Ankle-Foot Prosthesis

BORTER

Help below-knee amputees to
restore a normal gait

EURTERBREERSE

Assistive power; The prosthesis provides
amputees with assistive power so as to reduce
their efforts in walking.

Lightened battery: The prosthesis is designed
based on the human ankle kinematics and
parallel spring mechanism to reproduce human
ankle dorsiflexion stiffness. Negative
mechanical energy therefore can be stored and
released for improving system energy efficiency.
The battery can hence be lightened.

Downsized motor: Due to the same reason as in
above point, both the actuator torque and power
requirement are reduced. The motor can hence
also be downsized.

ENEh7): BERBERSRHEWIE D, MEMFIE
IBRERE,

PHEOEE: SRRRARTERNSHIEREU
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Commercially available ankle-foot prostheses are often passive in
nature, that is, they cannot provide extra mechanical energy to assist
amputees to walk. This is physically demanding for the amputees and
they often have to walk slower than normal. One of the major
technological challenges for powered ankle-foot prostheses is that it
is difficult to build a prosthesis that is small and light enough while
able to provide sufficient assistive power for walking. In view of this,
we propose a novel powered ankle-foot prosthesis, which is shown to
help amputee to walk in close to normal gait during clinical trials.

RENR FRR—RER2RHIY, HEFEARERERHETI)
HSTE0. BREERENEETREL, MEMAIFRUEIE
HREER. RETEDR NSeE —IREERNRMHKE, MERH
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Social Robots for Children with
Autism Spectrum Disorders (ASD)

% B FRE R E R R A

Use robots to teach children with ASD
gestures for communication
FABBASEERERESBFRER

Robotics & Automation LA K S BT

Prof. SO Wing Chee

Department of Educational Psychology
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Funded by Knowledge Transfer Fund, CUHK

Collaberation with Heng Chi Marninghill School, Tsui Lam
B I KRR R S EaH)
GiFRHREERNEEPR

Robots are an effective technological tool for teaching children
with ASD to use gestures

BHARHSSHEREFRNEEIR

The gestures taught enable children with ASD to easily
express their feelings and needs in various
circumstances (e.g. covering both ears with hands means
the environment is noisy)

These gestures are easily understood by others as
they are commonly used in daily lives for communication

Parents or teachers can easily perceive the feelings and /
or needs of the children, thereby taking prompt actions to
prevent incidences of challenging behaviors

LHRERRENFRREMERES PN ETEANERT
REBBATE (HW0: EFHERTREBED)
ELFRMEERBREEP, FUFSEZRAEE
LEAZNEZSREREAENRREN / AFE,
femIRIR G {TE) U LR BT AR

Social robots model gestures for children with ASD, teaching them to express their needs and feelings

HWHEAZERTERERRTE, AMMRERIECHBENES

Children with autism have difficulties in communicating what they
need, leading to frustration and also challenging and self-injurious
behaviors, and in long terms, social exclusion, as well as limited
educational and vocational opportunities. Gesture is an effective
communication channel for these children to express feelings and
needs; while it is found that among different learning media, they
prefer robot-like toys to non-robotic toys and human beings. We
therefore aim to use social robot to teach children with autism
relevant gestures to effectively communicate their needs and
feelings, so as to reduce their challenging behaviors and improve
their physical health.

BEEREMAABR/RES CHRE, ALSEHMRR. HET
AHBETR, RESEIHEHR. ERIBERMELEETE
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