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WHERE IS KHON KAEN, THAILAND ? 

Area

• Total 10,886.0 km2 (4,203.1 sqmi)

Area rank Ranked 15th

Population (2014)

• Total 1,790,049

• Rank Ranked 4th

• Density 160/km2 (430/sq mi)

• Density rank Ranked 19th

Thailand

Khon Kaen
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� 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

Srinagarind HospitalSrinagarind Hospital
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Srinagarind HospitalSrinagarind Hospital

Academic tertiary care center of northeast Thailand 

and main teaching hospital of the Faculty of Medicine, KKU



Projects related to Khon Kaen Smart Living concept 

PREVENTIVE HEALTHCARE SERVICE

1. Smart ambulance

2. Smart ICU

1. Manee project

Projects related to Khon Kaen
Smart Living concept 

EMERGENCY HEALTHCARE

HEALTH INFORMATION EXCHANGE

1. Medical data sharing platform



Khon Kaen Smart Living
Khon Kaen Municipal Government , Thailand

Teleconference iOT Robotic 

technology

• Increase emergency dispatch operation efficiency 

• Allow healthcare professionals to perform initial diagnosis Emergency treatment 
before patients arrive at hospitals.

SMART AMBULANCE



SMART ICU CONCEPT
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Machine learning

111 Data preparation and curation (every 10 seconds)

Feature extraction

Model selection: Gradient boosting classifier

Patient alert application, 10 minutes before oxygen 

desaturation

User interface   
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Machine Learning Architecture





YouTube: smart ICU
https://goo.gl/4dTsff

User Interface



PREVENTIVE HEALTHCARE SERVICE





Area

• Total 10,886.0 km2

Area rank Ranked 15th

Population (2014)

• Total 1,790,049

• Rank Ranked 4th

• Density 160/km2 (430/sq mi)

• Density rank  Ranked 19th

THAILAND

KHON KAEN 

BAN NONGHIN

Area
• Total 1.2 km2

(6 Kilometer from downtown)

Population (2016)

1,032

394 38.2 % 
of populationPeople

People

Pre-aging and elderly 

Chronic disease

141
People

Manee: where  i s  a rea pro ject



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 
household. 

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.

The goal of Ma-Nee Project

Objectives (Phase I) 
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before

After

before

After

Demographic of subject before and after pre-screening



before

After

before

After

23.3%

40%13.3%

10%

13.3%

Income

Lower than 1001

1001 – 5,000

5,001-10,000

1001-15,000

Higher than 15,000

Demographic of subject before and after pre-screening



Demographic of subject before and after pre-screening

before

After

before

After

Diseases incident



MANEE: Sensors & technology



COMMUNITY

Elderly people and our subject.



WEARBLE DEVICE

“ZENSORIUM” Smart Watch for HR, Step, Sleep and Stress.



GLUCOSE and BP MONITORING



SALT AND FOOD CONTENT

Picture from Food tracking camera 

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.



Problem incidents from interview 

Wearable device (Wristband syncing) experience



Heart Diabetes Hypertension wellbeing

Heart rate Pulse pressure

Sleep Time 

Steps Calories  burnt

Food salinity

Location 

trackingFood  Picture
Cuffles blood 

Pressure

FAS

Blood glucose

Mood/stress % REM

Wristband  Parameters 

Non-wearable devices Parameters 



Blood Pressure

History
HDL Total cholesterol LDL VLDL TG Potassium

BUN Creatinine Sodium HbA1C eGFR Smoke history

Heart Diabetes Hypertension wellbeing

E-Medical record
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E-Medical record
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Nurse

Physici

an

Technician

Radiologist

Pharmacist

Nutritionist

Encrypt and
Digitally sign

Doctor

Personal data

Health record 

and data 
collected 

through person’s 
life

All health data is 

de-identified 
and store in the 

data lake

Prescription 

Laboratory

Radiology 
Other service

MEDICAL DATA SHARING PLATFORM



X road Information superhighway

Patient portal Provider portal

Provider’s  Population DB Hospital DB Wearable,PPH
credential

Authentication

Research/Open data

MEDICAL DATA SHARING PLATFORM
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KHON KAEN 

smart l iving lab



MOU partnerships
6 July 2018





KHON KAEN SMART LIVING CONCEPT



KHON KAEN SMART LIVING CONCEPT





Khon Kaen Smart Living Lab 
Khon Kaen Municipal Government , Thailand





KHON KAEN SMART LIVING CONCEPT



M A N E E - P R O J EC T
“Frontier integrated platform for healthy aging”



MANEE-PROJECT
PREVENTIVE HEALTHCARE SERVICE

Smart technologies and sensors

System and Infrastructure

RAW DATA

Analytics of health status and behaviors.

User interface and user experience design

USER DOCTOR
CAREGIVER

USER INTERFACE



MA-NEE
Application for elderly designed from User experience (UX)

Daily activity and statistic report



THE TAEM 
Multi-disciplinary, multi-institution members



THE TAEM 
Multi-disciplinary, multi-institution members



STUDY SITE
Volunteer subject and study site 

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



TECHNOLOGIES & INFRASTRUCTURE
Smart technologies and sensors selections and system infrastructure building.

FIBER OBTIC WiFi SMARTPHONE & TABLET



TECHNOLOGIES & INFRASTRUCTURE
Smart technologies and sensors selections and system infrastructure building.

FOOD TRACKING CAMERA SALT DETECTOR



TECHNOLOGIES& INFRASTRUCTURE
Smart technologies and sensors selections and system infrastructure building.

SMART WRISTBAND GLUCOSE METERCUFF BLOOD PRESSURE 7



TECHNOLOGIES& INFRASTRUCTURE
Smart technologies and sensors selections and system infrastructure building.

Wi-Fi LOCATION SENSOR8



Innovation-Driven Entrepreneurship (IDE) Center 20th February 2019

KHON KAEN LIVING LAB ACTIVITY


