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WHERE IS KHON KAEN, THAILAND ?

Mew Zealand

Khon Kaen

Area

* Total 10,886.0 km2 (4,203.1 sgmi)
Area rank Ranked 15th
Population (2014)

e Total 1,790,049

* Rank  Ranked 4th

* Density 160/km2 (430/sg mi)

* Density rank Ranked 19th



Khon Kaen Universfiy
Faecully of Mecdlicine

—

Srinagarind Hospital

= Hospital beds 1,577

= Bed occupancy rate 83.87%

= Number of inpatients 43,871 per year
= Number of outpatients 840,899 per year
= Emergency visits 62,736 per year

22071 IAASS




Khon Kaen Universfiy
Faecully of Mecdlicine

Srinagarind Hospital

Academic tertiary care center of northeast Thailand
and main teaching hospital of the Faculty of Medicine, KKU



U Projects related to Khon Kaen Smart Living concept

EMERGENCY HEALTHCARE . +

1. Smart ambulance

PREVENTIVE HEALTHCARE SERVICE @~ fr 2. Smart ICU

1. Manee project

\ Projects related to Khon Kaen
Smart Living concept

HEALTH INFORMATION EXCHANGE

1. Medical data sharing platform



Khon Kaen Smart Living @), depa [oammuno | )

Khon Kaen Municipal Government , Thailand

SMART AMBULANCE

* Increase emergency dispatch operation efficiency
« Allow healthcare professionals to perform initial diagnosis Emergency tfreatment
before patients arrive at hospitals.

= g

Teleconference iOT Robotic

technology



© SMARTICU CONCEPT

1 2 3 4
HARDWARE DATA ARTIFICIAL ALERT SYSTEM
PROGRAM CURATION INTELLIGENCE

INTERFACE



Machine learning

3 Model selection: Gradient boosting classifier

@ — 4 Patient alert application, 10 minutes before oxygen
desaturation

1 Data preparation and curation (every 10 seconds)

2 Feature extraction

5 User interface

=



Machine Learning Architecture

Data f
) Streaming DATABASE FOR

(WEB SERVER) e TIME SERIES DATA

Training model

API
For Pulling Data

Machine
Learning
Prediction

Predict every 1 minute

REAL-TIME

DATABASE OVER ALLIARCHITECTURE




MACHINE LEARNING FRAMEWORK

e

Source Data

Train/Test Split

Hyper-parameters tuning
using cross-validation

Feature
Extraction Model training
(Engineering)
:
i
: Model
|
:
v
Feature
Extraction Predict Evaluation

(Engineering)




User Interface

e - “ m”
= YouTube: smart ICU
= https://goo.gl/4dTsff
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MA- NEE
PROJECT

integrated platform for healthy aging”

KHON KAEN
smart living



Manee: where is area project

THAILAND

o KHON KAEN

Area
 Total 10,886.0 km?
Area rank Ranked 15

Population (2014)

e Total 1,790,049

* Rank  Ranked 4th

* Density 160/km2 (430/sg mi)
* Density rank Ranked 19th

/ BAN NONGHIN \
= T p— Area
m:f“::: we ¢ Total 1.2 km?2
4 o
T (6 Kilometer from downtown)

Population (2016)
)

t ot 141
0’0’0’ légslg People
AAAA P Chronic disease

Pre-aging and elderly

SN A A 4 38.2 %
ﬁﬁﬁ §e90ple

of population

\_ /




The goal of Ma-Nee Project

Objectives (Phase I)

1 To find a suitable set of smart technology, mainly health-related sensors, for
health monitoring and health analytic purpose.

To demonstrate the real-time health monitoring model and analytics in the
2 household.

3 To create a connected community ecosystem for the elderly members to gain
access, understand, and utilize smart technologies to increase the quality of their
health.



@ Higher than 81 3av 10%

71-80 10 Au 333 %
51-60 6 Au 20 %

Lower than 51

Higher than 81

71-80 9 Au 30%
ol oo — -

51-60 6 AW 20 %

Lower than 51



3.3% Diploma
Higher than 15,000

3.3% Bachelor's Degree o 10,001 - 15,000 3.3%
3.3% No education 10% 6'7%\ |—
K 5001-10000 - S

0% _—

/ Lower than 1001

High school Income
33.3%_"
1001 - 5,000
80%/
Elementary School
Bachelor's Degree
10% 9 5,001-10,000
6.7% 13.3% 23.3%

Diplomk 10% ' / Lower than 1001

1001-1 5,000\
13.3%/

70% Higher than 15,000
Elementary School

133% _~  Education

Income
High school

40%
1001 - 5,000



Higher than 30 8 Au 26.7 %
25.0 -29.9 6 AU 20%

23.0-24.9 4au  13.3%

Higher than 30 8 AN 26.7 %
25.0-29.9 8 AU 26.7 %

23.0-24.9 5Au 16.7 %

o 16%
No dlseoses'\

7%
Heart

45%
Hypertensions

Diseases incident

22.5% 30%

No diseases
\ / Diabetes

7.5%. pa
Heart N

40%
Hypertensions



MANEE: Sensors & technology

o Fiber optic WiFi - TOT

WiFi system speed 50Mbps/30Mbps

9 Salt detector - SIT-2

Measure food salinity

e Food tracking camera- GEOVISION

«  Autormatic motion camera for
daily food snapshot

o Smart wristband - Self by zensorium

» Stress

* Heart Rate

= Pulse Pressure
« Steps

* Sleep Quality

BN EEEEEEEENEEERNEEE > ]
L [ e 500006

[

O oy

o Smart Tablet/Mirror/TV — Android system

* Daily health report

o Beacon XENTRACK - Wi-Fi location sensor
+ leamns the daily room-to-room transitions and

pemanence habits
« alam notifications when deviations are detected

o Smart Glucose meter — iHealth BG05

+ Smart Personal Glucose Monitoring

0 Blood Pressure monitor- OMRON HEM7280T

+ Cuff blood pressure, measure the blood
pressure every day
« Synchronized data obtain by Bluetooth



COMMUNITY

Elderly people and our subject.










The amount of calories received each meal.

The amount of salt received each meal
Smart Salt Detector)

Risk assessment of calories or salt which
exceed the demand each day.




Wearable device (Wristband syncing) experience

Problem incidents from interview

o Syncing procedurevia zensoriumapplication
® The subject did not sync the data daily

cause spending long fimesin sync

20.8%
Subjects could not \ procedure.
handle wristband and ~50.0% ® The application dashboard are not clearly
GBIt Rrinamisivel / Syncing procedure notice when data are 100% synced.

/ o Tabletand wristband pairing
/

* Tablet and wristband are sometimes

disconnecting.
29.2%

Tabletand wristband ™ The subject could not handle wristband and

Pairing tablet by themselves.

® When disconnecting problem are

occurred, subject do not re-connect by

themselves.



HEALTH & LIVING STATUS MATRIX

a journey map and health status-living status matrixof subjects..

Heart

Wristband Parameters

o

Steps Calories burnt Pulse pressure

Mood/stress

Non-wearable devices Parameters

Cuffles blood
Pressure




HEALTH & LIVING STATUS MATRIX

a journey map and health status-living status matrixof subjects..

E-Medical record

= ol g, -,
F 4 hY
W
| ceousTeRal |

Blood Pressure Total cholesterol LDL G Potassium
History

=

Smoke history




HEALTH & LIVING STATUS MATRIX

a journey map and health status-living status matrixof subjects..

Diabetes

Wristband Parameters

Calories burnt

Non-wearable devices Parameters

& &

Cuffles blood FAS
PSRl Blood glucose

Food Picture




HEALTH & LIVING STATUS MATRIX

a journey map and health status-living status matrixof subjects..

Diabetes

E-Medical record

L eooustinm

Total cholesterol LDL VLDL G

—

Smoke history




HEALTH & LIVING STATUS MATRIX

a journey map and health status-living status matrixof subjects..

g

Hypertension

Wristband Parameters

Calories burnt

y @

Mood/stress Sleep Time

Non-wearable devices Parameters

=

Cuffles blood -
Pressure Food salinity




HEALTH & LIVING STATUS MATRIX

a journey map and health status-living status matrixof subjects..

K-

Hypertension

E-Medical record

J

Blood Pressure Total cholesterol LDL VLDL TG
History

=

Smoke history




HEALTH & LIVING STATUS MATRIX

a journey map and health status-living status matrixof subjects..

&)

wellbeing

Wristband Parameters

STGDS Calories burnt

Non-wearable devices Parameters I I

ﬁ Location

Food Picture fracking



HEALTH & LIVING STATUS MATRIX

a journey map and health status-living status matrixof subjects..

&>

wellbeing

E-Medical record

r
| ceoustesot |

Blood Pressure Total cholesterol LDL VLDL G
History

Smoke history




[ MEDICAL DATA SHARING PLATFORM ]

Health record
and data

collected

through person’s
life

4 S . o
t; v ‘5‘ Encrypt and
Nl ‘3' Digitally sign

All health data is

Gl Radiolo : "
Otherservice  °99586° v P Data L issleiclililicle
0" and store in the
S Personal data data lake
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MEDICAL DATA SHARING PLATFORM ]

Provider’s Population DB Hospital DB Wearable,PPH
credential

Authentication

{ X road Information superhighway

-
=1a W\

T oy

o

Patient portal Provider portal Research/Open data



~, MANEE project o ) - ,
9 10m THB 2| Health Al Project E@ zzsst'c':‘:;’ee project
.2m

s e : 15m THB
Assoc. Prof. Cholatip Pongskul , KKU . Aevsovc Biol Skl Boiiang: - i

* Youth index from health artificial intelligence
Assoc. Prof. Patcharee Jecranaikoon , KKU

= Smart health prevention
3 !.Clll'lg term carg = Muitiplex Blood Analyses based on microfluidics and % technology in smart home
innovation project nanostrips for health promotion and
[ — 8m THB Assist. Prof. Rina Patramanen , KKU quality of life

Assist.Prof. Rina Patramanen , KKU * Youths VOCs analysis from breath using electronic nose 5m THB

Assist. Prof. Teerakiat Kerdcharoen, MD Assist.Praf. Manirath Wongsim, MSU

Innovation of technology
# . Smart ICU Project __ . . for health promotion and
2@ 1 6m THE «& Calm mind Project quality of life

UL Assoc. Prof. Patcharee Jearanaikoon , KKU 6.6m THB 30.9m THB

Assist.Prof. Sumanta Kasemvilas, KKU
Assist. Prof. Rina Patramanon , KKU

Enzyme biosensor for

Ambulance operating center - ;
a 6.33m THB P g heavy metal detection Sinart alart aystam in n

“#7- ClinicalLab Result and 2.3m THB hospital for monitoring
Tely360. Co., Ltd ‘-] l appOiﬂtmeﬂt prOjeCt Assoc.Prof. Sokdo Doduang . KKU and caring of patient A
6m THB 5m THB

Assoc. Prof. Patcharee Jearanaikeon , KKU Assist Prof. Manirath Waongsim, MSU

On-going Future
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MEDICAL HUB

TRANSPORTATION
MICE CITY
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KHON KAEN
smart living lab
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MOU partnerships

depa I DIGITALTHAILAND
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REUSTIAOE VTN Joanay Smart Clty SMART LIVING LAB
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MOU
PARTNERSHIPS

dnineuaTuafadina, nagniedivaifoirsusiauazdsay
(Digital Economy Promotion Agency, Ministry of Digital Economy and
Society)

AWUITAYAUIAU (Khon Kaen Province)

NUNINYIAYIDUUAU (Khon Kaen University)
NUNINYIFYNUIRITAIN (Mahasarakham university)
ANYIUINYIAIFRNT NUNINUINUTOUUNY

(Khon Kaen University Science Park)
drinauuandsznuganiwuiind (adas ian 7)

(National Health Security Office (NHSO), District 7)

Taawerunagudaauunu (Khon Kaen Hospital)
ﬁﬁﬁﬂmuﬂ"lﬁ’lim?j?l WUITATDUUNY (Khon Kaen Provincial Health
Office)

MAUTAKUATIDUUAU (Khon Kaen Municipality)
aurpuiganinalsemalne (Thailand Health-tech Association)
anrannsingedduafuazgsfauianssunmanyiveanidouuile
(Northeastern Software & Business Innovation Association)

FNINIDUUAULNNINDIANU (Khon Kaen Maker Club)



KHON KAEN SMART LIVING CONCEPT

+  Leveraging smart wristbands and smart home solutionsto + The Hze of blockchain and big data analytics to developa
collect citizen's health data and provide health guidance. medical data sharing platform that can be accessed by
both public and private healthcare service providers.
[ ]
el
T e ©
el H H
== . Big data analysis Al Big data analysis .
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| 1'} c@, ; ; Smart mirror _ . n @ .

| G’ = o / Smart toilet

J SMART AMBULANCE

» |Increase emergency dispatch operation efficiency Block Chain !
= Allow healthcare professionalsto perform initial diagnostic work ((.))_
+  Emergency treatment before patients arrive at hospitals. .
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Smart fridge
/ Smart spoon

Teleconference ioT Robotic technology
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lSMART CITY (Smart living/Smart environment)

Smart technologies and sensors help define exposome

EXPOSOME.

l External environment

0. —
e Wy @
° 2 LS q
S
Social Education Climate change
wial | LLE J 1.‘ 5 i
Urbanenvironment  Temperature Economy
Humidity
General Factor

%,

Smart technologies
& sensors

~
P
— Al
Smoke occupation

= 1

Diet physical activity

' Internal environment

biological factors

Inflammation Genomics

., Omics

PREVENTIVE HEALTHCARE SERVICE

Teleconference ioT Robotic
((.)) technology
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SMART AMBULANCE
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HEALTH INFORMATION EXCHANGE



HATISS Aiabacto

Khon Kaen Smart Living

Khon Kaen Municipal Government , Thailand
IDC SCAPA 2018 WINNERS

@ PUBLIC HEALTH AND
SOCIAL SERVICES*

© Healthcare Information and Management Systems Society
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i “‘\ Khon Kaen Municipal Government, Thailand
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IDC SCAPA 2018 WINNERS
PUBLIC HEALTH AND

SOCIAL SERVICES*®
Khon Kaen Smart Health Fit for Age APP
Khon Kaen Municipal Government New Taipei City Government
Thailand New Taipei City, Taiwan
5
N -ml
\ *Both organizationstied winning inthis category 8 . i b




KHON KAEN SMART LIVING CONCEPT

PREVENTIVE HEALTHCARE SERVICE

+ Leveraging smart wristbands and smart home solutions to
collect citizen's health data and provide health guidance.

A0 e
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Smart mirror
/ Smart toilet

Smart fridge
/ Smart spoon

ALERT!

" & MANEE-PROJECT
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LONG TERM CARE
DIGITAL INNOVATION

YOUTH METER
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PREVENTIVE HEALTHCARE SERVICE G 9

Analytics of health status and behaviors.
System and Infrastructure
User interface and user experience design

8,

AW DATA

Blood pressure monitor Smart wristband

. Measure the blood pressurg Stress
ery day 2 e Ao
Smart Mirror/TV/Tablet : ’Q * HeartRate
ﬁi-. = * Pulse Pressure
Daily health report . VK + Steps
| + Sleep Quality

Food tracking camera

S EEEEEEEEEEEERESR
Automaticmotion camera

Saltdetector -~
Measure food salinity
" Wi-Filocation sensor

Smart Glucose meter a0 A =
learns the daily room-to-roomtransi

Smart-Glucose Monitoring and permanence habits

USER INTERFACE

= alarm notifications when deviations a
detected

Smart technologies and sensors
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MA-NEE PROJECT
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Assist.Prof.Dr. Rina Patramanon  Assoc.Prof.Dr. Pawinee lamtrakul Dr. Sumonta Kasemvilas Assoc.Prof. Cholatip Pongskul
Biochemisiry, Facully of Science, Faculty of Architecture and Computer Science, Faculty of Faculty of Medicine,
Khon Kaen University Planning, Thammasat Uriversity Science Khon Kaen University Khon Kaen University

4

-

Assist,Prof.Dr. Krerk Piromsopa Assoc.Prof.Dr. Patcharee Jearanaikoon Dr. Virach Sornlertiamvanich Dr. Manida Swangnetre

Assist. Prof. Dr. Naruemeol Singha-Dong Dr. Akarin Phaibulpanich ) A iR )
Institute of Nursing, Suranaree SRR Faculty of Computer Engineering. Faculty of Associated MedicalScience, International Institute of Technology. Production Technology, Faculty of
University of Technology : i P Chulalongkom University Khon Kaen Uriversity Thammasat University Science, Khon Kaen University

and Accountancy, Chulalongkom University

Bianl

Dr. Wordgijit Setthapun Dr. Wthumporn Domthong Assoc.Prof.Dr. Bandit Thinkhamrop M.D. Panita Limpawattana Dr. Tanyar.l.'li“kerkpaﬂ-c_mépiqu
Asian Dewvel tColl fi s e - i isti ic i ~ . .
Ccm::.lnm‘: I\E{:L:’r::;:ianung ‘E%T\nz{log, Stafistics, Faculty of Science, Khon Kaen Biostatistics, Faculty of Public Health, Department of Medicine, Faculty of PTT Global Chemical Public

Chiang Mai Rajabhat University University Khon Kaen University Medicine, Khon Kaen University Company Limited



BAN NONGHIN Moo 22, Sila Sub-district, Khon Kaen province.
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