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Abstract -The system proposed in this paper is to monitor the real time health data of patient at anytime from anywhere in 
the world. Due to several critical physiological parameters of human body, multi-sensor health-monitoring approach is 
necessary. The system implementation consists of heart beat sensor, temperature sensor,  and pulse oxygen situation level 
(SPO2) sensor. This preliminary work is to test the temperature sensor to appear on the cloud by using IoT .In this 
preliminary work, collected result data of temperature sensor can be monitored by the computer and mobile devices to 
determine the real-time body temperature of the person. Internet of Things is the technology to connect efficiently between 
things and devices to the entire physical world by using Internet. Electronic gadgets, sensors and automotive electronic 

equipment can be used for the IoT based system. The system deals with monitoring of patient’s health conditions like 
temperature, heart rate and oxygen situation level and send this information to the cloud and then plot the sensor data as 
graphical statistics. The data updated from the implemented system can be access by using the internet from anywhere in the 
world. 
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I. INTRODUCTION 

 

Things, sensors and devices connect and transmit data 
directly and wirelessly to the Internet by using 

Internet of Things has becoming popular with several 

applications such as Health Care System, Smart 

Home, Smart Farmin, Smart Grid, Industrial Internet 

and etc. Many sensors, microcontrollers, wireless 

networking, cloud based services, mobile 

applications, web pages and other implementation of 

an IoT applications are involved in this Technologies. 

The health data of the patient can be monitored and 

controlled by remote health care monitoring system. 

Present innovations in technology mainly focus on 
controlling and monitoring of different activities. 

These are increasingly emerging to reach the human 

needs. Most of this technology is focused on efficient 

monitoring and controlling different activities[1].  

 

Thing Speak is aIoT cloud service provider. 

Embedded IoT devices like Arduino, Raspberry Pi 

can be connected to internet. These boards then can 

fetch data or upload data to Thing Speak storage 

using APIs. The data stored by a device can be 

accessed by other client entities like Mobile, Tablet, 

laptop connected to internet using Thing Speak APIs. 
So in short Thing Speak is an IoT service provider 

that provides APIS to upload, retrieve and visualize 

data from IoT devices over cloud[1]. 

For body sensor node, a lot of wearable sensors can 

be used. Such as, patient position sensor, blood 

pressure sensor, pulse oximeter sensor, body 

temperature sensor, airflow sensor, ECG sensor, 

EMG sensor, EEG sensor, heart beat sensor and 

SPO2 sensor. In this system, heart beat sensor, SPO2 

sensor and body temperature sensor are going to use. 

For every type of people, the most important things 

for a patient are body temperature, heart rate and 
oxygen situation level. The body needs to be kept in 

the normal temperature range so that all the other 

process of the body can take place effectively. Heart 

rate monitoring is an important component for a 

patient and it is a useful indicator to the intensity of 

effort and body’s physiological adaptation. If heart 

failure happens, it leads to dead. And moreover, it is 

very important to measure the oxygen situation level, 

as oxygen is vital to life and reduced levels of oxygen 

circulating in the bloodstream can lead to very 

serious, even fatal complications for the heart, lung, 
brain and other organs. For the above statements, the 

whole system consists of heart beat sensor, SPO2 

sensor and body temperature sensor. In this 

preliminary work, the temperature sensor is going to 

test to appear on the cloud by using IoT. 

 

II. RELATED RESEARCH WORKS 

 

In today’s remote health care monitoring systems are 

designed by considering different health care 

parameters. Existing system model is presented in 

figure 1, Sensors, Zigbee, RFID Tags, Mobile Phone 
Sensing, WSN Measurement Nodes are used for 

monitoring of the system. For data collection, 

Microcontroller Unit and WSN Gateway are used. 

Those collected data will be stored on database and 

Web Service. There is an Internet interface to 

remotely monitor the collected data, which is 

collected by the sensors, by the Web Browser, Smart 

Phone and Other Web Based Devices.  
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A Wireless Sensor Network consists of many 

inexpensive wireless sensors, which are capable of 
collecting, storing, processing environmental 

information, and communicating with neighboring 

nodes. In the past, sensors are connected by wire 

lines. The access method of WSN gateway node is 

convenient because data can be received from a WSN 

via the gateway at any time and any place. A server is 

an instance of a computer program that accepts and 

responds to requests made by another program; 

known as a client. Less formally, any device that runs 

server software could be considered a server as well. 

Servers are used to manage network resources. The 

services or information in the servers are provided 
through the Internet that are connected through LAN 

and made available for users via smart phones, web 

browser or other web browser devices to make the 

system more intelligent, adaptable and efficient[1]. 

Sensors
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WSN Measurment 

Nodes

Monitoring System

ADC
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Database

ADC
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Fig.1 Existing System Model 

 
Remote health-monitoring system contains different 

sensors which can be used to monitor variables and 

transmit data either to a personal device or to an 

online storage site. These devices have the 

opportunity to meet the patients’ needs by 

administering information in real-time to the patient’s 

smartphone, computer or other wireless devices and 

has the potential to influence their behaviours. 

Sensors allow patients to self-monitor, track, and 

assess human physiological data, while also 

providing interfaces and a dashboard for healthcare 
providers. These sensors are easily managed and are 

becoming increasingly accurate and reliable for 

patient care. The wearable integrated sensor include a 

wide range of wearable devices and sensors such as 

accelerometers and gyroscopes, smart fabrics and 

actuators, wireless communication networks and 

power supplies, and data capture technology for 

processing and decision support[2].  

Wearable sensors are used to gather physiological 

and movement data thus enabling patient’s status 

monitoring. Sensors are deployed according to the 

clinical application of interest. Health monitoring 
applications of wearable systems most often employ 

multiple sensors that are typically integrated into a 

sensor network either limited to bodyworn sensors or 
integrating body sensors network and ambient 

sensors. Applications of wearable sensors and 

systems that are relevant to the field of rehabilitation 

such as health and wellness monitoring, safety 

monitoring, home rehabilitation, assessment of 

treatment efficacy, and early detection of disorders. 

Long-term monitoring of physiological data can lead 

to improvements in the diagnosis and treatment, for 

instance, of cardiovascular diseases. Commercially 

available technology provides one with the ability to 

achieve long-term monitoring of heart rate, blood 

pressure, oxygen saturation, respiratory rate, body 
temperature and galvanic skin response. Several 

ongoing studies are focused on clinically assessing 

wearable systems developed as part of major research 

projects[3].  

 

A relatively new approach consists of developing 

systems based on smart sensors. For instance, in the 

Wearable Health Care System project, the system is 

able to monitor a three-lead ECG, electromyogram 

(EMG) placed on the arms, thoracic and abdominal 

respiration rate, body position and movement, skin 
temperature, and core temperature. The wearable 

system incorporates an analogue and digital signal-

processing module with GPRS or Bluetooth wireless 

transmission capabilities. Another example of using 

wearable health monitoring system uses to monitor 

ECG and respiration rate monitoring and a portable 

electronic board, which evaluates the wearer’s motion 

level and is responsible for data transmission from 

Bluetooth to a local PC. Skin temperature sensors are 

also present and the system is designed for the home 

monitoring of elderly people or cardiac patients. 

However, health monitoring during daily ambulatory 
life is also possible[4].  

 

This system aims to monitor all kinds of patients. So, 

body temperature sensor, heart rate sensor and SPO2 

sensor are chose to use and collected data will be 

store on the cloud by using existing network 

infrastructure. The body temperature of a normal 

person is range between 97·F to 97·F and the above 

100·F is listed as sick person. Then the heart rate of 

normal person is 60 bpm to 100 bpm and heart rate of 

patient is around 120bpm. Moreover, the normal 
SPO2 level is range between 95% and 100% and the 

value under 90% is assumed as low SPO2 level. 

 

III. SYSTEM ARCHITECTURE 

 

In this section, the proposed system architecture of 

preliminary work is presented. The framework is 

based on wearable integrated health-monitoring 

approach. A wearabledevice is designed to gather 

different biometric data. In the following, the key 

elements of the system are presented. 
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(1) Arduino Uno 

An Arduino Uno board based on the ATmega328 
micro-controller is used as a client. Arduino is an 

open-source electronics prototyping platform based 

on flexible, easy-to-use hardware and software. Using 

Arduino boards simplifies the amount of hardware 

and software development needed to get a system 

running.The choice of using Arduino boards makes 

the system framework easy to maintain and makes it 

possible to easily add new features in the future[4]. 

 

(2) Body Temperature Sensor 

Body temperature depends upon the place in the body 

at which the measurement is made, and the time of 
day and level of activity of the person. Different parts 

of the body have different temperatures. The 

commonly accepted average core body temperature 

(taken internally) is 37.0°C. In healthy adults, body 

temperature fluctuates about 0.5°C throughout the 

day, with lower temperatures in the morning and 

higher temperatures in the late afternoon and evening, 

as the body's needs and activities change[5] 

 

(3) SIM900 GSM Module 

SIM900 GSM Module is designed for global market. 
GSM/GPRS Modem-RS232 is built with Dual Band 

GSM/GPRS engine- SIM900A. The Modem is 

coming with RS232 interface, which allows you 

connect PC as well as microcontroller with RS232 

Chip(MAX232). The baud rate is configurable from 

9600-115200 through AT command. SIM900 is a 

quad-band GSM/GPRS module that works on 

frequencies GSM 850MHz, EGSM 900MHz, DCS 

1800MHz, and PCS 1900MHz. The GSM/GPRS 

Modem is having internal TCP/IP stack to enable you 

to connect with internet via GPRS. SIM900 integrates 

TCP/IP protocol and extended TCP/IP AT commands 
which are very useful for the data transfer 

applications. It is also suitable for SMS, Voice as 

well as DATA transfer application in M2M interface. 

The onboard Regulated Power supply allows you to 

connect wide range unregulated power supply . Using 

this modem, you can make audio calls, SMS, Read 

SMS, attend the incoming calls and internetect 

through simple AT commands.  SIM900 has serial 

port and debug port which can help user easily 

develop user’s applications. Audio channel from 

SIM900 includes a microphone and a receiver output. 
Is also has programmable general purpose input and 

output. The keypad and SPI display interfaces of the 

SIM900 will give the flexibility to develop 

customized applications[6].  

 

(4) ThingSpeak 

Thing Speak is an Internet of Things (IoT) platform 

that lets you collect and store sensor data in the cloud 

and develop IoT applications. The Thing Speak IoT 

platform provides apps that let you analyze and 

visualize your data. Sensor data can be sent to Thing 

Speak from Arduino, Raspberry Pi, Beagle Bone 

Black, and other hardware[1]. Sensor data can be sent 

to ThingSpeak from any hardware that can 
communicate using REST API. 

 

(5) Internet of Thing (IoT) 

IoT is simply the network of interconnected between 

things and devices which are embedded with sensors, 

software, network connectivity and necessary 

electronics that enables them to collect and exchange 

data making them responsive. The IoT allows objects 

to be sensed or controlled remotely across existing 

network infrastructure. Figure 3 shows the 

infrastructure of IoT[7].  

 
Fig 2. IoT Structure 

 

The structure of IoT is shown in figure 2. There are 4 

layers. They are Sensor Layer, Network Layer, 

Internet Layer and Service Layer. Sensors are 

connected in network continuously receive and 

exchange information. Data are collected from 

sensors at Sensor Layer and transfer it to the Network 

Layer. In Network Layer, it includes RFID or 
Bluetooth or Wifi System. And, there is an Internet 

Layer to Connect between Network Layer and 

Service Layer. Data came from Internet Layer is 

displayed in Service Layer. 

 

There are 4 main parts in remote health care 

monitoring system by using IoT. They are Data 

Collection, Data Transmission, Data Receiving and 

Data Monitoring.  

 

(1) Data Collection  
Temperature sensor, heart beat sensor and SPO2 

sensor are used to detect patient data. All three 

sensors are connected to Arduino to collect the 

detected health data of the patient. In this system, 

Scheduling Algorithm is used for data collection. 

In the Scheduling Algorithm, all the sensors are 

scheduled to alternate between active and sleep mode. 

During the idle period sensor node can be switched 

off. The sensors from the active set are in the active 

state and all other sensors are in the sleep state. 

 

(2) Data Transmission 
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Data transmission refers to the process of transferring 

data between two or more digital devices. Data is 
transmitted from one device to another in analog or 

digital format. Data transmission enables devices or 

components within devices to speak to each other. 

There are two methods used to transmit data between 

digital devices: They are Serial Transmission and 

Parallel Transmission. In this system, serial 

transmission is proposed to use. Serial Transmission 

sends data bits one after another over a single 

channel. In Parallel Transmission, multiple data bits 

at the same time over multiple channels. Serial 

transmission is used for long distance communication 

whereas, the parallel transmission is  used for shorter 
distance. Error and noise are least in serial as 

compared to parallel transmission. Serial 

Transmission is reliable and straightforward whereas, 

Parallel Transmission is unreliable and complicated 

[9]. Serial transmission is proposed to use in this 

system.  Time interval for each sensor is set to be one 

minute. At first one minute, heart beat sensor is going 

to test. After first one minute, SPO2 sensor can be 

detected for about one minute. After that temperature 

sensor is detected for another one minute. Human 

body temperature may differ as much as 0.5 °C (0.9 
°F) from one day to the next. A heart rate will be 

faster during daily activities or with exercise and 

other time, it will change slightly. Oxygen situation 

level can change throughout the day, if a person is 

transitioning from low-energy to high-energy 

activities. So, taking one minute time interval do not 

effect on each sensor. 

 

(3) Data Receiving 

In efficient receiving algorithm may give rise to data 

loss, processing delay or other problems, and thereby 

affect the monitoring of critical parameters. In a Real-
Time System (RTS), its function must be 

accomplished in the specified time. Polling, 

Multithreading, timing and other methods can be used 

for data receiving. Polling Method is the easiest 

algorithm and program structure, which can be 

achieved by the loop control structure. Multithreading 

method is multi-threading is able to execute multiple 

threads at the same time. In Timing method, timer is a 

commonly used data receiving method in real-time 

monitoring systems. In This System, Timing Method 

is chosen to use. 
 

(4) Data Monitoring 

Receiving data which get from the sensors are display 

on the ThinSpeak. Collected real time health data can 

be remotely monitored through ThingSpeak by using 

both computer and mobile devices. 

 

IV. TEST AND RESULT 

 

The main focus of this preliminary work is testing 

result of collected temperature data to appear on the 

cloud by using Arduino and SIM900. Therefore, 

preliminary work experiments are performed with 

temperature sensors and real data. In particular, 
different sample data from different patients are 

considered. In this test and result, two different 

people are going to test. One is normal person and the 

other one is sick person.  
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Fig 3. Flowchart of Remote Health Care Monitoring System 

 

In this preliminary work , temperature sensor is used 

to detect patient data. In this implementation model, 

Arduino Uno board, Temperature Sensor and SIM900 

GSM module are used as an embedded device for 

sensing and storing the data in to cloud. To collect 

those patient data, Arduino is used as a 

microcontroller. Sensors are connected to Arduino 

Uno board. Its read the sensors and on chip ADC will 

convert the corresponding sensor reading to its digital 

value and from that values the corresponding body 
temperature of the patient will be evaluated.  SIM900 

GSM module connects the embedded device to 

internet. The collected temperature data will be 

transfer through the internet to appear on the Thing 

Speak by using SIM900. The internet connection has 

to be established by using SIM900 GSM Module to 

transfer sensors data to end user and also send it to 
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the cloud storage for future usage. Flowchart of 

remote health care monitoring system is shown in 
figure 3. 

THINGSPEAK

Patient

Body Temperature 

Sensor

Arduino

SIM900 GSM Module

Wifi

Doctor

 
Fig 4. An embedded system designed for health care 

monitoring system by using temperature sensor and its 

components 

 

An embedded system designed for health care 

monitoring system by using temperature sensor and 

its components are shown in figure 4.The temperature 

sensor is placed in particular area of a human body 

for testing purpose. The data result of the collected 

temperature sensor is connected to internet through 

SIM900 GSM module. 

Figure 5 shows The hardware testing of health-

monitoring system by using temperature sensor. The 

embedded system with its components for reading 
and to store the temperature sensor reading to Thing 

speak platform(cloud) can be seen in figure 5. The 

sensed data will be automatically sent to the Thing 

speak platform (Cloud), when a proper connection is 

established with cloud and successful completion of 

sensing. Then Thing Speak platform analyze and 

visualize uploaded data. The main purpose of this 

system is to implement reliable, efficient and low-

cost health monitoring system. This system allows 

patients to be monitored in the comfort of their own 

homes and get rid of multiple visits to the hospitals. 
 

 
Fig 5. The Hardware Testing of Health-Monitoring System by 

Using Temperature Sensor 

 

After setting up the wearable integrated health-

monitoring system by using temperature sensor, the 

temperature sensor is going to apply on the patient 

body. As patient data is collected and detected by 

using body sensor network, doctor can monitor the 
patient data by using both laptop and mobile 

applications. The body temperature of normal person 

is 95·F to 99·F and for sick person, it will be 100.4·F. 

The result of the measured body temperature sensor 

data of a normal person is described as figure 6. 

Measured Body Temperature Sensor Data Result of a 

Sick Patient is shown in figure 7. 

 

 
Fig. 6 Measured Body Temperature Sensor Data Result of a 

Normal Person 

 

 
Fig. 7 Measured Body Temperature Sensor Data Result of a 

Sick Patient 

 

To check the collected data from the system, 

thermometer is used. By using IR Thermometer, body 

temperature of a normal person is 35.5 °C  which is 

equal to 95.9 °F as shown in figure 8. The result of 

the body temperature of a normal person from the 

existing system is 95.5 °F. So, there is ±0.4 °F 

accuracy by the result. By using IR Thermometer in 

figure 9, body temperature of a sick person  is 38.2 

°C which is equal to 100.8 °F. The result of the body 
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temperature of a sick person from the existing system 

is 100.5 °F. So, there is ±0.3 °F accuracy by the 
result. 

 
Fig. 8 Measured body temperature of a sick person by using IR 

Thermometer 

 

 
Fig. 9Measured body temperature of a sick person by using IR 

Thermometer 

 

V. CONCLUSIONS 

 

In this paper, wearable integrated health-monitoring 

system by using temperature sensor was constructed. 

The system used Arduino Uno microcontroller, 

SIM900 GSM Module, body temperature sensor and 

Thing Speak.This device makes it possible to perform 

medical monitoring and possible to use in real- time 

for monitoring the health state of the human body. In 
future study, the use of experimental data will make it 

possible to validate system performance in a real 

application by using 3 body sensors, SPO2 sensor, 

heart rate sensor and body temperature sensor. By 

keeping the embedded devices for the patient to 

monitor their health condition is a great system for 

human. To implement this need to deploy the body 

sensor devices for collecting the data and analysis. By 

deploying body sensor devices for human, doctor can 

know the health condition of patient immediately.  

i.e. doctor and patient  can interact with other each 

other through the network. Then the collected data 

and analysis results will be available to the end user 
through the internet.  

The smart way to monitor environment and an 

efficient, low cost embedded system is presented in 

this paper. In the proposed architecture functions of 

different modules were discussed. The sensors to 

cloud system with Internet of Things (IoT) concept 

experimentally tested for monitoring body 

temperature of a patient. It also sent the sensor 

parameters to the cloud (Thing speak). This data will 

be helpful for future analysis and it can be easily 

shared to other end users. This system provides an 

efficient and low cost solution for health care 
monitoring system. 
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