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About ASTRI

ASTRI is a government subvention organization, focusing on R&D on
information and communication technologies (ICT), with a mission to perform
high quality R&D and transfer technologies to the industries.

Key R&D areas
ASTRI is the largest R&D centre in Hong Kong
with an annual funding around HK$410M.

Key R&D areas include:

 |C design
« Sensors

*  Modules

+ Packaging

*  Li-ion battery materials

 Embedded software (e.g. MBD)

*  Cloud computing

(e.g. cyber security, big data analytic)
Wireless network (e.g. 5G, RF antenna
design)

and others, covering an extensive range of
technological fields
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R&D Capability

Among the current 500-strong staff, 420
(~85%) are R&D talents, 25% of which hold
a PhD degree, 50% Master’s and 25%
Bachelor’s.
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Four Types of Project Funding

ASTRI’'s R&D projects are funded mainly by Innovation

and Technology Commission (ITC) of HKSAR Government

through the Innovation and Technology Fund (ITF)

ITE-funded

Seed Project

» Forward-looking/
exploratory work to

provide foundation work

for future projects
» Capped at 2.8M HKD

ITF-funded
Platform Project

Source of fund
Industry contribution:
210% (=1 company)

Funded by ITC:
< 90%

10%

90%

M [ndustry contribution
EFundedbyITC

* ASTRI owns all IP rights but

industry partners can license
the IP non-exclusively

Industry Collaborative

Project

Source of fund
Industry contribution:
30-50%

Funded by ITC:
50-70%

30% : 70%
50% : 50%

* Industry contribution
30%: Industry partner can
exclusively license the

foreground IP for a period
50%: Industry partner can
own the foreground IP

Cash Rebate Scheme

Industry partner is eligible
for 30% cash rebate from
ITC on sponsoring projects,
except for sponsorship in

form of licensing

Contract Research

Source of fund
Industry contribution:
100%

100%

B Industry contribution

* Industry partner can own
the foreground IP

................................................................................................................................................................................................................................................................................................................................
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Applied technology for various market segments

. Government
Finance .
Services
Manufacturing
Consumer

Big Data

Health and
Medical

Smart City

o
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Software & Systems - overview
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Smart City solutions

Technology

Embedded & mobile software
«Data acquisition &
sensor fusion

*Mobile computing System
*Proximity, 1oT & GIS
*Scalable and elastic cloud

* operational & management

*Cloud security & analytic
sCommunication infrastructure

Data

*Geo & proximity
*Health

*Transport
*Government open data
*Environmental sensor
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ASTRI technologles and applications

Smart Shopplng

o] (Private sector)

Smart Parkmg &

Transportation %

(Gov: EKEO, Transport & «“
Lands, private sector)
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Smart Care &

Monitoring
(NGO, hospital, private
sector)

Smart Airport
(HKIA, private sector)
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ASTRI’'s Technologies in iHome (Elderly)
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Reflective pulse oximeter for measuring the pulse oximetry,
pulse rate and breathing rate of elderly at home

AN MAEEEF A TEXNE MFEMNE, ISR FER

Measurement results can be displayed, stored or sent
automatically to authenticated care- glvers/famll members
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‘ _ Simple indicator
Auto-detection
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Health Hub for Medical Professionals

HiEEEFRHNEFBEAS 245
Elderly friendly interface design
RERENFRERE

Instant health condition indication
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ASTRI’s Technologies in TWGHs
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Alert System
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ASTRI’s Technologies in TWGHs
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Interactive Content B EE 3]

Quiz for knowledge —. AT HHE S ¥ERBAI A 2
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Health care anywhere anytime

Cloud base health care solution

Elderly Healthcare

Solution Platform Server

Web portal for
all patients’ data with analysis

X High risk level
fe=N

report with analysis
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ASTRI Elderly Healthcare Solution Platform

N

Automatic upload (SMS/IP)
of vita sign data (BP, BG, Weight)

" Automatic upload
to mobile phone
LE / USB)

Elderly or
Chronic Disease
Patients

ASTRI Proprietary

Elderly Sharing &
Healthcare Notification |
Server

\.. Doctor/nurse

\u Family members

............

Care-takers




EHSP Web Portal: Basic Features

@ Elderly Healthcare Solution Platform Different Vital signs Doctor AKawingl ~ ( Logout ) &
Clinic A (test) L . Blood Pressure & Pulse Blood Glucose Weight & BMI
B~ Chan Tai Man
Patient List (Name) v
| Q\ ‘ \b Blood Pressure Trend End Date;08/12/2015
Range: 1w 1m 3m 4m 1y | Moving Avg: 10d 20d 3m No | @ Print
1 Alice Chow A = =
sex male mmHg
2 Andy Lam A
Date of birth 2000-07-13 e
3 Chan Tai Man A
Body Height (M) 1.7
4 Dorothy AN 200.0 R H H
HKID a123
eport printing
5 Jackson A Phone (Alert) -1
K 180.0
6 KK i Chronic Disease
Care Givers
7LQ | SR | SO - . N . Y - (S (O A A A
8 PPCC A4
9 Patient A i e - S o e [ e e
400
P t - t I - t p Aug 5§ Aug 8 Aug 7 Aug B Aug @ Aug 10 Aug 11 Aug 12 Aug 13
Latest Record (on 08/07/2015): SBP 156mmHg, DBP 102mmHg, Pulse 86bpm
Alert Number: 4 | Show Alert
Remarks | Hide Remarks
No existing dector remark

Data record & analysis
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Wellness data analytics

Preventive health care

201449431 L4 10:00

BEEESERY
BB R 120 88

mmHg mmHg

201449H8H T4 3:00
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mmHg mmHg

201449H8H T4 3:00

125 92

EHF 7:30 2014497 JE mmHg
‘‘‘‘‘ g H 201449888 T4 3:00
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Elderly Healthcare Solution Platform

Pulse Trend

Blood Pressure Logbook
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140 %
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EHSP Web Portal: Statistical Analysis & Risk Level

|| @ Elderly Healthcare Solution Platform

Doctor A Ka Wing1 ~ | Logout =
Blood Pressure Trend End Date]08/12/2015
Range: 1w 1m 3m 4m 1y | Moving Avg: 10d 20d 3m Ne | E! Print Pulse Trend
mmre e
Comment inputs
- Doctor / Patient can
Trend graph Time g, 016 140 A0 add remarks pn
. ulse (bpm):
With coloyr code and particular data
~averagelines TR T R T Tt
N R B S - 1 i e Ot S A Pie Chart Normal High Low
Systolic BP Diastolic BP Pulse
b v Pie charts
- = With colour code indicating
Aug 5 Aug 6 Aug 7 Aug 8 Aug 0 Aug 10 Aug 11 Aug 12 Aug 1 18% 9% -
percentage of optimal cgntrol
Latest Record (on 08/07/2015): SBP 156mmHg, DBP 102mmHg, Pulse 86bpm . .
(optimal/borderline/high)
Blood Pressure Record High Low
Date Time SBP DBP Pulse
08/07/2015 1624 156 102 86
08/07/2015 1554 148 99 94
08/07/2015 1506 119 78 91
08/07/2015 14:42 125 76 92
08/07/2015 14:01 120 72 98
08/07/2015 10:55 110 82 84
08/07/2015 1052 124 85 86
08/06/2015 10:19 107 78 84 -
08/06/2015 1014 105 70 82
08/06/2015 10°13 118 78 85
08/06/2015 10:10 124 82 88
08/06/2015 1008 95 58 83
Average 121.24 80.32 86.53 St at | S t| C al
In Target 6 (35.29%) 4(23.53%) 1(5.88%) .
sD 15.55 135 5.76 An al yS IS
# Results 17 17 17
Risk Level

ASTRI Proprietary

Cardiovascular Risk is Moderate to High(3-4%). % Car d I Ovas C u I ar Rl S k

Calculation algorithm based
on 2013 ESH/ESC Guidelines



EHSP Web Portal: Risk Level Calculation

Guidelines & Rules + Patient’s Individual Characteristics + Patient’s Vital Sign Data

Risk Level Calculation Algorithm based on i
»2013 ESH/ESC Guidelines for the management of arterial hypertension A e 5 e e o)

(European Society of Hypertension/Cardiology) Dysipidaamia

Total cheolestarcd 4.0 mmol/L ({190 mg/'dL}, andfor

» Patient’s health condition profile counting as Risk Factors Lo darasy hopeateim cholastoral =20 mmel [ (115 ma/dL )
»Patient’s vital sign data collected by ASTRI EHSP system o e o S e ST

(%0 mgdL), women 1.2 mmalL {# mgfdL), andjor
Triglycardas =1.7T mmoliL (160 mgjdL}

Blood pressure (mmHg) Fasting plasma glucosa 6.6-6.9 mmaod[L {10212 mg[dL})
Other risk factors,
asymptomatic organ damage High normal Grade 1HT Grade 2HT Grade 3HT Abnormal glicesa balerance tast
. SBP 130-139 SBP 140-159 SBP 160-179 SBP >180 Dbastty [BMI =30 kgjm? (Ragh®]]
or DBP 85-89 or DBP 90-99 or DBP 100-109 or DBP >110

Abdominal chastty (walst circumdaranca: men 2¥E cm;

No other RF High risk woman 288 cmi (In Caucasians)
Family history of prematura CVD (man aged 56 years;
Moderate to S woman aged <8 yoars)
1-2RF high risk (AT Gt Agymptomatic organ damage

Low to Moderatet Pulse pressure (In tha alderty} =60 mmHg
. y K High risk High risk
oderate risk high risk Elsctrocandlographic LYH (Sokolow—Lyon Indsx =35 m\V;

g RaVL 1.1 mV; Cornall volinge durstion product =244 mV *ms), or

Moderate to
high risk | Echocardiographic LVH [LVM Indsx: man =116 g/m%
woman =05 gim® (BSA)]°
Carotid wall thickaning (IMT =0.0 mm) or plagua
Carctid—{famoral PWV =10 m|s
BP = blood pressure; CKD = chronic kidney disease; CV = cardiovascular; CVD = cardiovascular disease; DBP = diastolic blood pressure; Ankla-brachial Indax <09
HT = hypertension; OD = organ damage; RF = risk factor; SBP = systolic blood pressure.
CKD with «5FR 2060 mlfmin/1.72 m" (RS A)

FIGURE 1 Stratification of total CV risk in categories of low, moderate, high and very high risk according to SBP and DBP and prevalence of RFs, asymptomatic OD,
diabetes, CKD stage or symptomatic CVD. Subjects with a high normal office but a raised out-of-office BP (masked hypertension) have a CV risk in the hypertension range Microalbuminuria (30200 mg|24 k), or albumin—creatinina ratio
Subjects with a high office BP but normal out-of-office BP (white-coat hypertension), particularly if there is no diabetes, OD, CVD or CKD, have lower risk than sustained {30300 mg/g; 3.4 mgjmmol} (profarentially on moming spoi

hypertension for the same office BP. uring)
Dnabetes mellitus
Fasting pl==ma glucosa =7.0 mmel{L {128 mgjdL} on two rapsatad
Risk Level Possibility of Cardiovascular Events in 10 Years maasuremants, andfor
Hb& . =T% B3 mmolfmeal ), andjor

>3 RF

High to

High risk High risk very high risk

0D, CKD stage 3 or diabetes

Symptomatic CVD, CKD stage >4 or
diabetes with OD/RFs

Very high risk Very high risk Very high risk Very high risk

Minimal N/A
Post-load plr=ma glucosa =110 mmeol{L (108 mgjdL)
Low <1% Eatablizhed CV or renal dizease
Carabr i ol : Isch draka; biral hes hagag
Moderate 2% e
Moderate to High 3-4% Emfﬁgr:gﬂalglniuﬁlm;angInu; myacardial revasculsrzation
High 5 = 10% Heart failura, including haari fallura with prasarsad EF
. h . h (y Sympbomestic lowar cxiramities paripharal arfery discaso
ng to Very ng >10% CHD with «EZFR <30 mLjmin{l.7Tm® (BSA]; profalnuris
ASTRI Proj Very High >15% (=30 ma M b}
Adwanced retinopathy: ksamorrhages or saudetes, papilloedams




Healthcare and Wellnhess

Mobile Computing

Personal Analytic; Cloud level Big Data Analytic
Device, Sensing Gateway to service Service provider;

Module provider Global statistics

Training
GPS EEG Coaching
Chronic care

R

( Decision suppo

Pulmonary Social networks Population statistics
function Health information Epidemiology
Evidence

Gait

Inference

Balance 3% 5 E \
. Performance

Prediction
Early detection

Data mining

aa

Step size
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Example for service + technologies

For special need children such as ADHD, learning
and writing difficulties

From “face to face” to have more data collection at
home and outside, and more analysis

ASTRI Proprietary



Data analytics

Children behavior and action data transfer to server,
optional with heart beat rate sensor

Trainer / psychologist for overall analysis of situation
and training

Tune the game and program accordingly

HHTG Re Cord Pan el Users Trainers Games Panel Settings Logout
user list
User list. [
Add new user?
User ID User Name Trainer Last Login Action
1 Chan, Siu Ming Chan, TaiMan  2013-06-29 10:54:12 Change Game Settings  See Record  Edit
2 Cumberbatch, Benedict Holmes, Sherlock Never Change Game Seftings  See Record Edit
8 LRSS Chan, Tai Man Never Change Game Settings See Record  Edit
4 S z
Users Trainers Games Panel Settings Logout|
HHTG Record Panel s
g game catalogue game setting game record
Show records of 1. B FIEHET [~]for8 under all trainers [~]
from 2013-07-01 to filter by phase E task E 1 E param2 E param3 B

in performance

of each trial

under different conditions of each round

across the days (Max [~))

Users Trainers Games Panel Settings Logout

HHTG Record Panel

Show records of 1. #F/IMEBET [-]fors
from 2013-07-01 to filter by phase B task El 1

game catalogue game setting game record

under all trainers E]
[=] param2[~| param3|~]

in performance  of each trial under different conditions of each round

across the days (Max [~ )

Number of entry processed 81 << page 10of 1 >> Download CSV  View Activity Setting  View Chart
Mean/Highest/Lowest Score of the Day L
1 100 " -
/| max_correct_rate |/ B
2013-07-08:97%
75
o
g 50
(%}
25
sl —————
2013-07-  2013-07 2013-07-  2013-07- 2013-07 2013-07-  2013-07-  2013-07- 2013-07-  2013-08
12 06 05 02 08 09 04 10 31 Q7
-e- max_correct_rate - max_commission_rate - max_omission_rate |

Number of entry processed 81 << page 1 of 1 >> Download CSV  View Activity Setting  View Chart
uid Client Name Record Date Activity Setting Max Correct Rate Max Ce Rate Max Omission Rate

8 admin03 2013-07-12 010200010201 95.24% 5.26% 4.76%
2013-07-06 010202010101 93.75% 0% 6.25%

2013-07-05 010202010101 0% 0% 100%

2013-07-02 010102010101 0% 0% 100%

helper11 2013-07-08 010101010201 97.78% 7.69% 8.33%
helper13 2013-07-09 010100010301 98.51% 9.23% 8.33%

helper15 2013-07-04 010100010101 98.18% 6.67% 7.69%




Elderly physical rehabilitation with wearable sensors

* More and more demand is required for elderly physical
rehabilitation

* Involves professional advice and human resources.

* Long and critical physical rehabllitation program to
recover her/his former strength, mobility and fithess.

* Physical therapist could make better treatment decisions
If they had accurate patient home exercise data (self-
report lack standardized and objective information)

» Lack of cost effective technology for capturing and
advising motion situation
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Current capture system— Multicamera capture

« Multi-camera motion capture
solution

« Complicate installation in room
and expensive

 Indoor special room

 Attach white ball to body key
points

)




Current capture system — Kinect based capture

» Use low cost motion Kinect sensor for human body gesture analysis.

« The joint point positions can be obtained from the Kinect sensor and
its software library in 3D space.

 larger computer and Kinect sensor on table, which is not wearable

« Distance is limited to a few meters of action range.

Ref: Use Kinect for physiotherapy,
limited to 4 meters of walking
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New idea for motion analysis (fall prevention)

« \Wearable accelerometer and gyrosensor

* First put 2 sensors on each shoe (total 4)

« 4 wearable motion sensors for human basic walking

motion capture

« Wirelessly link (Bluetooth 4.0) to smartphone

« Measurement for capture:
- Walking distance

Foot to floor angle

Angle of 2 feet

Rhythm of steps

Walking style

Data visualization in smartphone |
Expert advices from physical -, W

. ” p ) .
therapists o J \-/
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End of Presentation
Thank you. Questions are welcome.

Our corporate website: www.astri.org
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Disclaimer

The information contained in this presentation is intended solely for your reference
and may be subject to change without further notice.

Such information's truthfulness, accuracy or completeness is not guaranteed and it
may not contain all the material information concerning Hong Kong Applied Science
and Technology Research Institute Company Limited and/or its affiliates
(collectively, "ASTRI"). ASTRI makes no representation or warranty regarding, and
assumes no responsibility or liability for, the truthfulness, accuracy or completeness
of any information contained herein.

In addition, the information may contain projections and forward-looking statements
that may reflect ASTRI’s current views with respect to future events and financial
performance. These views are based on current assumptions which may change
over time. ASTRI makes no assurance that such future events will occur, that such
projections will be achieved, or that ASTRI's assumptions are correct.

Lastly, this presentation does not constitute an offer made by ASTRI whatsoever
(including an offer relating to ASTRI's technologies and/or services).
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