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Abstract—Thailand demographic is expected to have super-

aged society with aged population more than 30% by 2035. 

With higher incidence of chronic diseases including 

cardiovascular and strokes in elderly, we expect to have 

higher rate of emergency cases that need emergency 

care. Emergency Medicine Act of B.E. 2008 has set the 

guidelines and strategy for emergency medicine 

nationwide and the National Emergency Medicine 

Committee las recently defined category, level, and 

authority of the operation units in 2019. Such plan aims 

to increase efficiency of emergency dispatch and hence 

increase survival numbers of the patients. Here, we 

propose the solution for Emergency Medicine, 

combining state-of-the-art Ambulance Operation 

Center, Genius Safely Ambulance with IoT platform, 

and smart wristband with application for health 

monitoring and patient location at real time. Use case of 

Ambulance Operation Center was demonstrated with 13 

Wild Boars situation in Chiang Rai Province. First phase 

of smart wristband implementation in caregivers and 

care managers was also evaluated in terms of usability.     
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I. INTRODUCTION

From the trend of rapid increase in the number of aged 

populations more than 30% by 2035 [1], every sector in the 

country has been starting to focus on various health 

preventive policies related to the elderly due to their age-

related disorder [2]. The increase in number of disabled 

elderly and those with chronic diseases demand for 

emergency medical services [3]. The main causes in which 

the elderly request emergency medical services are about 

their exacerbation of underlying diseases or preexisting 

diseases [4], heart disease, neurological disorder and other 

age-related disorders [5]. Therefore, pre-hospital care 

emergency medical service for elderly is as important as the 

general treatment services in the hospital care system [6]. 

The more pre-hospital ecosystem related with work, the 

increase in the chance of survival of emergency patients 

occurs. Every split second means the chance of survival [7]. 

Therefore, ambulance can be managed systematically [8] 

and able to make one emergency doctor that should be 

useful to save more lives [9]. Here, we propose the solution 

for Emergency Medicine, combining state-of-the-art 

Ambulance Operation Center, Genius Safely Ambulance 

with IoT platform, and smart wristband with application for 

health monitoring and patient location at real time. 

II. SOLUTION

A. Tely 360 Emergency Dispatch and Health Monitoring

Platform

Overall architecture of the pre-hospital ecosystem of

Tely 360 health monitoring platform is shown in Fig. 1. 

Fig. 1. Architecture of Tely 360 Health Monitoring Platform 

showing the pre-hospital ecosystem. 

The platform has 3 main parts: Ambulance Operation 

Center (AOC), Genius Safety Ambulance, and Smart 

wristband named A-Live. 

The first part of the platform is Ambulance Operation 

Center, which is a part of the hospital-based operation for 
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emergency medical dispatch. AOC is a friendly system for 

all users. AOC has purpose for remote monitoring the 

patients from home, and while transferring to the hospital. 

Moreover, it helps identify officers on duties. The AOC 

platform consists of Command Control Center, where 

emergency professionals and nurses can remotely 

communicate with the paramedic ambulance to monitor the 

patients based on IoT system with help increase the 

efficiency in reaching the patients upon calling for 

ambulance. CCC can get the right location of the patient 

which will show in the map. The present scenes of the 

patient will be sent to the doctor in CCC. This will help the 

hospital preparing suitable services when the patient arrives 

in the ambulance. Furthermore, it helps managing the 

coming in and sending out of the ambulance that the 

emergency scene could be seen and reported to CCC with 

all wireless communications. Main components are 

Software Asset Management (SAM) Box, Patient 

Monitoring Module with showing and sending vital signs to 

both CCC and smart phones, Communication Module with 

wireless communication system in the ambulance helps 

rescue team to consult doctors for better rescue operations, 

and Ambulance 3rd-eye module for rescue officer to 

communicate with CCC when are not in the ambulance. 

The second part of the platform is Genius Safety 

Ambulance has extra function than traditional ambulance 

via safety ambulance module with real time tracking, all 

data accessing in one screen and continuously sending 

present scenes to CCC. The main components are Safety 

Ambulance System, Emergency Medical Service Push 

Notification & Navigator, and AOC Mobile Application. 

Inside the Ambulance having IoT-based equipment 

including blood pressure monitor, oxygen saturation 

monitor, EKG monitor. Patient life signals is monitored 

real-time and being seen at the Command Center Control 

room. Therefore, the nurses and doctors can remotely 

command the paramedic team while transferring to hospital. 

The advantage of this system is the doctor can evaluate the 

severity of the symptoms and assign the case to the nearest 

hospital facility suitable for the symptoms. Not all 

emergency cases need tertiary hospital facility but current 

paramedic system cannot segregate the cases, therefore 

having the doctors remotely involved with IoT-based system 

in this Genius Safety Ambulance and decide which hospital 

is suitable for such cases will tremendously increase 

efficiency of the emergency healthcare service and 

resources accordingly.  

The third component is the smart wristband called A-

Live and its corresponding application (Fig. 2.). The user 

and family can see health parameters including steps, sleep, 

and heart rate. The special function of the device is that its 

location can be seen at the AOC. The qr code on the device 

stores personal data in case emergency where the user 

cannot give any information. Health signals from user is 

recorded every 10 min and can be stored in cloud when 

syncing with application for data analytic purpose. In case 

of emergency, the user can push the button on the 

application to alert the nurse operator at AOC. The nurse 

then knows the location of the device and calls directly to 

the phone number registered in the system to verify how 

emergency the case is. The basic health signals will be seen 

on the monitor of the nurse as well. This scenario could 

outperform the current emergency medical service where 

the patients do not need to call the operator directly to tell 

the symptoms and the location.  

The advantages of AOC as a genius emergency medical 

services are not only help increase the accuracy of the 

rescue team operations but also help in preparing the rescue 

for patients upon arrival and help increase the possibility to 

save more lives while transferring to the hospital.  

B. Smart Wristband Functionalities  

The smart wristband has shape and interface as shown in 

Fig. 2 and specification in Table 1. The device has following 

funtions: steps, distance, calories, percentage of step goal, 

heart beat, sleep duration, breate practice, information alert, 

sport mode, and tool. The location of the device appears on 

the earth map, as shown in Fig. 3.   

 

 

 
Fig. 2. A-Live smart wristband 

 

 

TABLE I. 

Smart wristband “A-Live” model and specification 

Smart 
Wristband 

A-Live 
(Mali) 

A-Live (Kati) A-Live (H-Plus) 

 
Figure 

   

battery and 
energy 
storage 

3 days 
100 mAh  

Capacity 2-3 days 
4-5 days 

Weight (g) 19.5 g 25 g Not shown 

Compatibility  

Android 5.0 and 
above, ios 9.0 

and above 

iOS 8.3 and above, 
Android 5.0 and 

above 

iOS 8.0 or later.  
iPhone, iPad and 

iPod touch 

Parameter 

 
Daily: Heart 
rate Monitor, 

Blood pressure, 
Sleep Monitor, 

SpO2 Blood 
Oxygen 

Activity: Step 
tracker, Daily 

Mileage 
recorder, 
Calorie 

indicator 

Activity: Steps, 
Calorie Burn, 

Run, Workout BPM, 
Distance, 

Running Pace 
 

Health: BP, Health 
Index, Stress, HRV, 

Sleep Efficiency, 
Fatigue, HRM (auto 
HR every 60 mins), 
Resting Heart Rate, 

ECG 

Track Activity: 
Track your daily 
steps, heart rate 

distance and calories 
burned 

 

Track Sleep: 
Track your daily 

sleep 
 

Notification 
of phone, message, 

QQ, Weixin, 
Facebook, Twitter 

4-5 days 
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 Fig. 3. Real-time location of “A-Live” users in Khon Kaen 
Municipal Area 

III. IMPLEMENTATION

A. AOC and Genius Safety Ambulance Implementation

The system has been implemented and tested in several

provinces of Thailand, with full operation at Vachira Phuket 

Hospital at Phuket, Chiang Rai Prachanukroh Hospital at 

Chiang Rai, and Ayutthaya Hospital. The Genius Safety 

Ambulance was chosen to serve the case of 13 Wild Boars 

cave rescue in July 2018. The real site of AOC room is 

shown in Fig. 4. 

Fig. 4.  Ambulance Operation Center and dashboard 

B. Smart Wristband and Application “A-Live”

Implementation

A-Live devices have been distributed through B2C

model. The purpose of this device is to pair up with the 

AOC system to complete the health monitoring platform of 

the whole emergency dispatch system. Nevertheless, the 

functionalities of the device are useful for wellness 

monitoring. Here we demonstrate the implementation for the 

group of care managers and caretakers of the primary 

healthcare service system in Khon Kaen Municipality. Our 

motive is to distribute the device throughout the elderly 

community as the monitoring and location tool for 

emergency purpose.  

The volunteers were 42 people function as care 

managers and caretakers in the community (6 males and 36 

females). Average education was Bachelor’s for 47.6%, 

diploma 19.0%, high school 23.8%, and lower than high 

school 9.5%. Age groups were: below 40 45.2%, 41-50 

14.3%, 51-60 31%, and above 60 9.5%. Income range were: 

below THB 10,000 42.9%, 10,000-20,000 35.7%, 20,000-

30,000 7.1%, and above 30,000 14.3%. About 78.6% used 

smart phone more than 20 days per months. About 40.5% 

used smart phone 4-6 hours per day.  

For satisfactory evaluation, we found that the volunteers 

were more satisfied after being taught for device and 

application usage (Table 2). The average level of 

satisfaction of wristband usage were 3.05±1.115 before 

being taught and 3.36±1.003 after being taught. The average 

level of satisfaction of application usage were 2.98±1.04 

before being taught and 3.37±0.994 after being taught. 

Overall, the volunteer felt moderate of using both device 

and application. We noticed the satisfaction level is not as 

high as expected since the evaluation was done on the same 

date. The volunteers did not have a chance be with the 

device and application long enough to fully use all 

functionalities. Also, the android version of each smart 

phone and also the connection ability, i.e. internet package 

and wi-fi strength of the meeting room are the two key 

factors affecting application installing time. 

TABLE II.

Satisfactory evaluation of “A-Live smart wristband usage 

and its application (Scale 1-5 as least to most) 

List Before use After use 
x̄ S.D. Results x̄ S.D. Results 

1. A-Live wristband 

1.1 Easy to use 2.90 1.185 moderate 3.19 1.042 moderate 

1.2 Suitable functions 3.12 1.234 moderate 3.33 0.979 moderate 

1.3 Font sizes and iconic characters 

is ok 

2.93 1.156 moderate 3.33 1.004 moderate 

1.4 Size and shape of the wristband 

is suitable 

3.21 1.025 moderate 3.43 0.991 moderate 

1.5 Wristband is durable 2.93 1.022 moderate 3.38 0.987 moderate 

1.6 Wristband is useful for my 

everyday life 

3.21 1.071 moderate 3.55 1.017 moderate 

Total 3.05 1.115 moderate 3.36 1.003 moderate 

2. Application 

2.1 Easy to use 2.86 .926 moderate 3.29 0.995 moderate 

2. 2 Application system is not 

complicated 

2.76 1.055 moderate 3.31 1.024 moderate 

2.3 The font size in the app is ok 2.86 1.072 moderate 3.31 1.024 moderate 

2.4 Step of app installation and 

usage is ok 

2.88 1.109 moderate 3.31 1.093 moderate 

2.5 Application OS is fast enough 2.98 1.093 moderate 3.31 1.000 moderate 

2.6 Technology is modern and 

suitable for usage 

3.12 .993 moderate 3.50 0.944 moderate 

2.7 The instruction leaflet is easy to 

follow 

3.10 1.055 moderate 3.40 0.964 moderate 

2.8 Feel confident when using this 

application 

3.07 .947 moderate 3.43 0.941 moderate 

2.9 Application is useful for my 

everyday life 

3.19 1.110 moderate 3.52 0.969 moderate 

Total 2.98 1.04 moderate 3.37 0.994 moderate 

IV. CONCLUSION

We present the real-case of IoT-based Ambulance 

Operation Center and its corresponding Genius Safety 

Ambulance and smart wristband. The whole system aims to 

increase quality of life of Thai people when in case of 

emergency.   
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