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IoT in Healthcare



Introduction

• IoT is a system of interrelated computing devices, 
mechanical and digital machines, objects, animals 
or people that are provided with unique identifiers 
(UIDs) and the ability to transfer data over a 
network without requiring human-to-human or 
human-to-computer interaction.

https://ocw.cs.pub.ro/courses/iot/courses/01https://ocw.cs.pub.ro/courses/iot/courses/01



What is the IoT

• The interconnection via the 
Internet of computing devices 
embedded in everyday objects, 
enabling them to send and 
receive data.

• IoT = Sensor + Network + Data + 
Services

https://ocw.cs.pub.ro/courses/iot/courses/01



• Semua aktifitas manusia terhubung dengan internet• Domain supported by 
IoT



• Remote monitoring in the healthcare sector 
• Interactions with doctors have become easier and more efficient. 
• Reducing the length of hospital stay. 



four-step basic 
architecture 
IoT

• Step 1: deployment of interconnected 
devices that includes sensors, actuators, 
monitors, detectors, camera systems etc. 
These devices collect the data.

• Step 2: aggregated and converted sensors 
data to the digital form for further data 
processing.

• Step 3: pre-processed data, standardized and 
moved to the data center or Cloud.

• Step 4: analyzed Final data, Advanced 
Analytics applied to this data, get business 
insights for effective decision-making.



A functional framework of a health information service model

The Internet of Things for Health Care: A Comprehensive Survey, IEEE Access, 2015



IoT World Forum Reference Model

http://cdn.iotwf.com/resources/72/IoT_Reference_Model_04_June_2014.pdf



Basic Premise

http://cdn.iotwf.com/resources/72/IoT_Reference_Model_04_June_2014.pdf



Important Areas of 
research for healthcare 

systems
• Mobile and wearable sensors for data collection 

used for human physiological status monitoring.
• Wireless communication technologies for data 

transmission. 
• Open-source platforms for support data storage, 

visualization, analytics, numerous features for 
device management, and security.

14 Internet of Things Architectures, Technologies, Applications, Challenges, and Future Directions for 
Enhanced Living Environments and Healthcare Systems: A Review, 2019.

Mobile Sensors



IoT platforms 
and operating 

systems

• Numerous open-source 
platforms and 
operating systems that 
aim to provide support 
for di
different systems, data 
confidentially, safety, 
fusion, and 
dissemination.

Internet of Things Architectures, Technologies, Applications, Challenges, and Future Directions for Enhanced Living 
Environments and Healthcare Systems: A Review, 2019. 15



IoT platforms and operating systems 
comparison

Internet of Things Architectures, Technologies, Applications, Challenges, and Future Directions for Enhanced Living Environments and 
Healthcare Systems: A Review, 2019.



Healthcare trends

• seamless and secure 
connectivity across individual 
patients, clinics, and 
healthcare organizations

• chronic diseases
• early diagnosis
• real-time monitoring
• medical emergencies

The Internet of Things for Health Care: A Comprehensive Survey, IEEE Access, 2015



IoT in 
healthcare

An IoT Equipped Hospital Model: A New Approach for E-governance Healthcare Framework, 
International Journal of Medical Research & Health Sciences, 2019. 18



IoT 
healthcare 
services and 
applications

http://udinharun.lecturer.pens.ac.id/ 19
The Internet of Things for Health Care: A Comprehensive Survey, IEEE Access, 2015



Healthcare systems’ 
open issues

Internet of Things Architectures, Technologies, Applications, Challenges, and Future Directions for 
Enhanced Living Environments and Healthcare Systems: A Review, 2019. 20



IoT 
healthcare 
network 
(IoThNet) 
issues

The Internet of Things for Health Care: A Comprehensive Survey, IEEE Access, 2015



• Remote monitoring in wearables and personalized health care.
• An IoThNet topology with an intelligent healthcare gateway.

The Internet of Things for Health Care: A Comprehensive Survey, IEEE Access, 2015



Cloud computing architecture related to healthcare

http://udinharun.lecturer.pens.ac.id/ 23A study on medical Internet of Things and Big Data in personalized healthcare system, 
Health Information Science and Systems, 2018.



Mobile healthcare architecture

24A study on medical Internet of Things and Big Data in personalized healthcare system, 
Health Information Science and Systems, 2018.



IoT-based healthcare monitoring 
architecture

25A study on medical Internet of Things and Big Data in personalized healthcare system, 
Health Information Science and Systems, 2018.



Big Data architecture related to 
healthcare

26A study on medical Internet of Things and Big Data in personalized healthcare system, 
Health Information Science and Systems, 2018.



Architectural elements of healthcare IoT 
systems

Editorial, Internet-of-Things and big data for smarter healthcare: From device to architecture, applications and analytics, 
Future Generation Computer Systems, 2018. 27



Fog computing-based healthcare 
monitoring architecture

28A study on medical Internet of Things and Big Data in personalized healthcare system, 
Health Information Science and Systems, 2018.



Wireless & Web technologies 
for IoT systems



Achieving Interoperability of High-Quality Data 
Acquired by IoT Medical Devices

IoT in Healthcare: Achieving Interoperability of High-Quality Data Acquired by IoT Medical Devices, 
Sensors, 2019.

30



31
IoT in Healthcare: Achieving Interoperability of High-Quality Data Acquired by IoT Medical Devices, 

Sensors, 2019.



32
IoT in Healthcare: Achieving Interoperability of High-Quality Data Acquired by IoT Medical Devices, 

Sensors, 2019.



Research results 
IoT in Healthcare 
from RG EWSN



Internet of Things (IOT)

WBAN
IEEE 802.15.6

Application and Transport Layer:
Application, service, security

Network Layer:
Routing, Clustering

Medium Access Control (MAC) 
Sublayer:
CSMA/CA, Superframe scheduling,  
Guaranteed Time Slot (GTS),  TDMA, 
Quality of Service (QoS)
Physical (PHY) Layer:
BER, SNR,  RSSI, LQI, interference, 
mitigation, fault-tolerant,  
coexistence

WPAN
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Topology
Localization
Mobility 
Management
 Security
Hardware
Analitycal Model
Homogeneous, 
Heterogeneous
Underwater
Visualization

Framework EEPIS Wireless Sensor Networks (EWSN)



Research
http://udinharun.lecturer.pens.ac.id/#research



Foto – Foto Lab



E-Health Sensors in Lab EWSN
(libelium product)



E-Health Sensors in Lab EWSN
(libelium product)

38



Design and Implementation of Hypothermia Symptoms Early Detection with Smart Jacket based on 
Wireless Body Area Network
(IEEE Access, Agustus 2020)





Implementation of oximetry sensors for Cardiovascular Load Monitoring when Physical Exercise
(EMITTER International Journal of Engineering Technology, July 2020)





Design and Integration of Portable Health Sensors
(International Conference on Advanced Engineering and Technology (ICATECH), September 2020)

(not yet published)





Health Monitoring and Early Diseases Detection on Dairy Cow Based on Internet of Things and Intelligent 
System 

(International Electronics Symposium (IES) 2019)



EEPIS Wireless Sensor Network (EWSN) 
Research Group 46



Medical Health Record Protection Using Ciphertext-Policy Attribute-Based Encryption and Elliptic Curve 
Digital Signature Algorithm

(EMITTER International Journal of Engineering Technology, July 2019)



Mobile Monitoring of Toddler’s Body Temperature For Early Effort of Febrile Seizure Prevention
(International Seminar on Application for Technology of Information and Communication (iSemantic)

2019)



EEPIS Wireless Sensor Network (EWSN) 
Research Group 49



AT-Mo: Wireless Data Collection System For Physiology Monitoring of Athlete
(International Electronics Symposium (IES) 2019)



EEPIS Wireless Sensor Network (EWSN) 
Research Group 51



Design and Development of Portable Spirometer
(IEEE International Conference on Consumer Electronics – Taiwan (ICCE-TW), May 2018, Taiwan)

Clinical diagnosis of Chronic Obstructive Pulmonary Disease (COPD).



Building Platform Application Big Sensor Data for e-Health Wireless Body Area Network
(International Electronics Symposium (IES), September 2016)





• GOAL:
– heartbeat using electrocardiogram (ECG) sensor, Raspberry 

Pi, mini singleboard computer.

Portable Electrocardiogram sensor monitoring system Based On 
Body Area Network 

(2016 International Conference on Consumer Electronics-Taiwan)





- glucometer sensor monitoring, 
arduino uno board, and zigbee
module.

Implementation of Blood Glucose Levels Monitoring System 
Based on Wireless Body Area Network 

(2016 International Conference on Consumer Electronics-Taiwan)



Monitoring System of Patient Position Based On 
Wireless Body Area Sensor Network

(2016 International Conference on Consumer Electronics-Taiwan)





• GOAL:
– Muscle strain sensor Electromyogram (EMG) 

monitoring
– Help doctor or health workers in monitoring 

patients, athletes and sportsmen in using the 
Electromyogram EMG to be 
easilyaccessible and 
can be carried anywhere.

Mobile Monitoring of Muscular Strain Sensor Based on Wireless 
Body Area Network

(2015 International Electronics Symposium (IES))







Wireless Body Area Network for Monitoring Body Temperature, Heart Beat and Oxygen in Blood
(2015 International Seminar on Intelligent Technology and Its Applications (ISITIA))





Implementation of Energy Efficiency Based on Time Scheduling to Improve Network Lifetime in Wireless 
Body Area Network (WBAN)

(EMITTER International Journal of Engineering Technology 2015)





Implementation of Body Temperature and Pulseoximeter Sensors for Wireless Body Area Network
(Sensors and Materials, International Journal on Sensor Technology, 2015)




