
Vol 13, Issue 06, June / 2022  

ISSN NO: 0377-9254                                  

  

 

 

www.jespublication.com 
Page No:178 

 

 

 

A Design of Intelligent Wearable Health Monitoring System Based on IoT 

with audrino 

Arifa Kayamkhani, Mr S Arif Hussain, Mrs K Swapna, Mr P Mallikarjuna 

PG Scholar, Associate Professor, Assistant Professor, Assistant Professor 

DEPT OF ECE 

SVR Engineering College ,Nandyal

ABSTRACT: 

As the age profile of many societies continues 

to increase, in addition to the increasing 

population of people affected by chronic 

diseases, including diabetes, cardiovascular 

disease, obesity, and so on, supporting health, 

both mentally and physically, is of increasing 

importance if independent living is to be 

maintained. Sensing, remote health monitoring, 

and, ultimately, recognising activities of daily 

living have been an promising solution. From a 

technical perspective, the Internet of Things 

(IoT) is gaining a rapidly growing attention in 

many disciplines, especially in personalised 

healthcare. Meanwhile, body area sensor 

network (BASN) under the IoT framework has 

been widely applied for ubiquitous health 

monitoring, for example. The main contribution 

of this project include the following: firstly, this 

project presents a novel system, the WISE 

(Wearable IoT-cloud-baSed hEalth monitoring 

system), for real-time personal health 

monitoring. WISE adopts the BASN (body area 

sensor network) framework in the support of 

real-time health monitoring. Several wearable 

sensors have been embedded, including the 

heartbeat, body temperature, body movement, 

emergency switch and the saline level. 

Secondly, the majority of existing wearable 

health monitoring systems requisite a smart 

phone as data processing, visualisation, and 

transmission gateway, which will indeed 

impact the normal daily use of the smart phone. 

Whilst in WISE, data gathered from the BASN 

are directly transmitted to the cloud, and a 

lightweight wearable LCD can be embedded as 

an alternative solution for quick view of the 

real-time data. 

 

 

I. INTRODUCTION 

The size and composition of the world 

population has changed over the last couple of 

decades, and these trends are projected to 

continue. Such demographic trends have 

significant implications for almost all areas of 

the society, particularly in health and 

healthcare. Life expectancy has increased 

dramatically, especially in the more affluent 

nations, which is set to be celebrated and should 

be viewed as an opportunity for people to live 

longer and better. However, this requires 

substantial improvement in both the healthcare 

service and the living environment, as older 

people generally require more healthcare than 

their younger counterparts. Additionally, older 

people are more likely to suffer from chronic 

disease as part of the natural ageing process. In 

parallel to this demographic time bomb, the cost 

of healthcare provision is increasing rapidly in 

all the nations across the world. For example, 

China spent over 50 million Yuan on healthcare 

infrastructure in 2001, which was 4.58% of its 

total GDP, whilst the figure increased up to 

over 400 million Yuan in 2015, which account 

for approximately 6.05% of the total GDP. 

To move forward, embedding modern 

information and communication technologies 

(ICT) in healthcare system is expected to 

deliver more effective and efficient healthcare 

services to patients with chronic disease and 

elderly. In the meantime, several phenomena 

have been risen, such as ambient assisted living 

(AAL) [1, 2], ubiquitous healthcare, and IoT for 

healthcare [3]. Such terms all differ with each 

other, whilst all are co-related. IoT emphasises 

the interconnection of all physical and digital 

items including sensors, smart devices, cyber 

sensors, and so much more, which allows the 

automatic and efficient data transmission and 
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shared over the Internet. Hence, empowering 

the utility of IoT in healthcare, with 

interconnected medical sensors, especially 

wearable or implantable, is considered to be 

able to provide smart accurate and cost-

effective personalised healthcare service [4]. A 

general architecture of IoT-enabled healthcare 

is illustrated in Fig. 1. The sensing layer is 

designated to observing the users’ health 

condition both physically, mentally, and 

emotionally; thereby, a set of sensors can be 

embedded [5]. 

In today’s era, health problems are 

increasing day-by-day at a high pace. The death 

rate of 55.3 million people dying each year or 

151,600 people dying each day or 6316 people 

dying each hour is a big issue for all over the 

world. Hence it is the need of hour to overcome 

such problems. We, therefore, proposing a 

change in wireless sensors technology by 

designing a system which included different 

wireless sensors to receive information with 

respective human body temperature, blood 

pressure, saline level, heart rate etc. that will be 

undoubtedly further transmitted on an IoT 

platform which is accessible by the user via 

internet.  

An accessible database is created about 

patient’s health history which can be further 

monitored & analyzed by the doctor if 

necessary. The data storage can be saved on the 

server permanently or can be reset via the 

software. This project proposes a health 

monitoring system which is capable of 

detecting multiple parameters of our body such 

as blood pressure, temperature, heart rate, ECG 

& further transmitting this information on an 

IoT server through 2G/3G/4G GSM 

technologies. Also in case of emergency, 

automatically generating alerts will be sent to 

doctors and family members if any unusual 

activity is detected by or near the patient. A 

continuous record of body health parameters 

can be used to detect the disease in a more 

efficient manner. Now-a-days, people pay more 

attention towards prevention & early 

recognition of disease.  

In addition to it, new generation mobile 

phones technologies & their services provides 

an important impact on the development of 

network varieties (3G, Bluetooth, wireless 

LAN, GSM) etc. Various sensors have been 

used like AD8232 ECG sensor for remote ECG 

monitoring, blood pressure sensor (4811) is 

used to measure systolic pressure and diastolic 

pressure & pulse rate for few seconds. LM35 

temperature sensor is used to measure surface 

temperature of skin. Satisfactory work is done 

in health monitoring by using raspberry pi as 

well as IoT, but this project gives embedded 

concept of both the platform. By using 

combination of these, the proposed structure 

will be more effective. In this project, we 

investigated recent projects related to health 

monitoring systems & IoT. IoT is nothing but 

an advanced concept of ICT (Information 

Communication Technology).  

IoT is the interconnecting of devices 

and services that reduces human intervention to 

live a better life. This project as showing the 

advancements in health care management 

technology, it would save patients from the 

future health problems that would arise and 

would also help doctors to take an appropriate 

measure or action at a proper time regarding 

patient’s health. 

IoT is the combination of embedded 

systems, sensors, software and this can be also 

referred to as internet of everything. A 

combination of embedded system, software and 

sensors is referred as Internet of Things. Since 

everyone is prone to health issues, a continuous 

health monitoring system in name of IoT can be 

used. The Home automation mainly focuses on 

comfort, security and to reduce man power. It 

includes centralized control of appliances, 

ventilation, lighting, heating and air 

conditioning, resource management systems 

such as energy and security systems. Since 

everyone is prone to health issues, a continuous 

health monitoring system in name of IoT can be 

used. As health is one of the most important 

issues nowadays, IoT could be utilized in the 

health industry as a continuous health 

monitoring system. At the same time, the 
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internet is now easily available for mobile 

technologies, which makes remote observance 

in everything more popular. In this proposed 

system, patient's heart rate, emergency switch, 

body temperature, body movement and saline 

levels are measured. We have tried to develop a 

health monitoring system to acquire the data 

and share the information with the health units 

and relatives by remotely monitoring through 

the internet. For the security and safety issues, 

a role-based user authentication system is also 

available in the system to access the 

information. Also, the Arduino will be 

automatically controls the appliances according 

to the health condition of the patient.  

II. LITERATURE SURVEY 

Research in adopting wearable IoT in 

healthcare has been extensive, many of the 

applications have already been commercialised 

and available in the market. Existing works 

often focus on assisting people who experience 

difficulties in maintaining independent living, 

for example, elderly or people with certain 

chronic diseases [11], such as heart disease, 

diabetes, and Alzheimer’s. For instance, 

Varatharajan et al. [12] present a dynamic time 

warping algorithm-based early detection of 

Alzheimer disease using wearable sensors, 

whilst Romero et al. [13] describe a system that 

diagnose and monitor Parkinson’s disease. 

Nonetheless, it is impossible to develop a one-

size-fits-all application that can address all the 

needs of various individuals; hence, several 

directions have been explored as demonstrated 

in the following sections. 

From mobile phone to personal healthcare 

In the last couple of decades, smart phone or 

tablet has become the centre of mobile 

computing and communication in our daily 

lives. Combined with the introduction of 

diverse inbuilt sensors, mobile phones offer 

richer functionalities and advancements, which 

are believed to revolutionise a number of social 

and economic sectors in the near future. These 

include social networking, environmental, and 

surveillance monitoring, healthcare and 

wellbeing, and transportation. Today’s smart 

phone has been delivered with a richer range of 

sensor units, which includes a GPS, 

microphone, accelerometer, camera, ambient 

light, gyroscope, and digital compass. In 

addition, the majority of smart phones are 

embedded with WiFi, 3G/4G/5G, and 

Bluetooth radio, which enable the networking 

and information sharing with other end 

terminals. In recent years, research on mobile 

phone-based healthcare systems has been 

attracting an increasing attention, and countless 

applications have been developed [14, 15]. 

Mobile phones with GPS 

Mobile phones are commonly harnessed for 

outdoor tracking systems, serving mainly as 

signal transmitters. For example, Pigadas et al. 

[16] present an Android phone-based 

application that gathers GPS data, 

accelerometer information, and data from a 

number of wearable sensors, then transmits 

these data to a remote base station. 

Notifications can be determined and 

transmitted when hazardous situations are 

detected. Likewise, Pirani et al.[17] is another 

Android smart phone-based application aimed 

to managing the wandering behaviour, utilising 

the location and context information. A key 

element of this prototype is that user’s 

behaviour pattern can be learned via a decision 

theoretic model. In addition, verbal prompts can 

be provided to navigate users to a known place 

or calling carers. 

III. DESIGN OF HARDWARE  

3.1 Arduino : 

Arduino is an open source computer hardware 

and software company, project, and user 

community that designs and 

manufactures single-board 

microcontrollers and microcontroller kits for 

building digital devices and interactive objects 

that can sense and control objects in the 

physical world. The project's products are 

distributed as open-source 

hardware and software, which are licensed 

under the GNU Lesser General Public 

License (LGPL) or the GNU General Public 

License (GPL),[1] permitting the manufacture 

of Arduino boards and software distribution by 
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anyone. Arduino boards are available 

commercially in preassembled form, or as do-

it-yourself (DIY) kits. 

Arduino board designs use a variety of 

microprocessors and controllers. The boards are 

equipped with sets of digital and 

analog input/output (I/O) pins that may be 

interfaced to various expansion boards (shields) 

and other circuits. The boards feature serial 

communications interfaces, 

including Universal Serial Bus(USB) on some 

models, which are also used for loading 

programs from personal computers. The 

microcontrollers are typically programmed 

using a dialect of features from the 

programming languages C and C++. In 

addition to using traditional compiler 

toolchains, the Arduino project provides 

an integrated development environment (IDE) 

based on the Processing language project. 

The Arduino project started in 2003 as a 

program for students at the Interaction Design 

Institute Ivrea in Ivrea, Italy,[2] aiming to 

provide a low-cost and easy way for novices 

and professionals to create devices that interact 

with their environment 

using sensors and actuators. Common 

examples of such devices intended for beginner 

hobbyists include simple robots, thermostats, 

and motion detectors. 

Program structure 

 
3.2 Heartbeat Sensor 

It is used to measure the heartbeat of 

the patient. It gives a digital output of heart beat 

when a finger is placed on it. It is compressed 

in size. The working voltage of heart beat 

sensor is +5V DC. It works on the principle of 

light modulation by blood flow through finger 

at each pulse. Heart beat sensor is used to 

measure heart beat which normally lies between 

60- 100bpm. 

Heart beat sensor is designed to give 

digital output of heat beat when a finger is 

placed on it. When the heart beat detector is 

working, the beat LED flashes in unison with 

each heart beat. This digital output can be 

connected to microcontroller directly to 

measure the Beats Per Minute (BPM) rate. It 

works on the principle of light modulation by 

blood flow through finger at each pulse. 

 
Fig : sensor principle 

 

3.3 Alphanumeric LCD 

Liquid Crystal Display also called as 

LCD is very helpful in providing user interface 

as well as for debugging purpose. The most 

commonly used Character based LCDs are 

based on Hitachi's HD44780 controller or other 

which are compatible with HD44580. The most 

commonly used LCDs found in the market 

today are 1 Line, 2 Line or 4 Line LCDs which 

have only 1 controller and support at most of 80 

characters, whereas LCDs supporting more 

than 80 characters make use of 2 HD44780 

controllers. 

Pin Description 

 
 

  

3.4. POWER SUPPLY: 

The power supplies are designed to 

convert high voltage AC mains electricity to a 

suitable low voltage supply for electronic circuits 
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and other devices. A power supply can by broken 

down into a series of blocks, each of which 

performs a particular function. A d.c power supply 

which maintains the output voltage constant 

irrespective of a.c mains fluctuations or load 

variations is known as “Regulated D.C Power 

Supply”. 

 

 

Fig:  Block Diagram of Power Supply 

3.5 ESP8266 WIFI  

The ESP8266 is a low-cost Wi-Fi microchip 

with full TCP/IP 

stack and microcontroller capability produced 

by Shanghai-based Chinese manufacturer, 

Espressif Systems.[1] 

The chip first came to the attention of 

western makers in August 2014 with the ESP-

01 module, made by a third-party manufacturer, 

Ai-Thinker. This small module allows 

microcontrollers to connect to a Wi-Fi network 

and make simple TCP/IP connections 

using Hayes-style commands. However, at the 

time there was almost no English-language 

documentation on the chip and the commands it 

accepted.[2] The very low price and the fact that 

there were very few external components on the 

module which suggested that it could 

eventually be very inexpensive in volume, 

attracted many hackers to explore the module, 

chip, and the software on it, as well as to 

translate the Chinese documentation.[3] 

The ESP8285 is an ESP8266 with 1 MiB of 

built-in flash, allowing for single-chip devices 

capable of connecting to Wi-Fi.[4] 

The successor to these microcontroller chips is 

the ESP32. 

 

3.6 TEMPERATURE SENSOR (LM35): 

in order to monitor the temperature 

continuously and compare this with the set 

temperature preprogrammed in the 

microcontroller, initially this temperature value 

has to be read and fed to the microcontroller. 

This temperature value has to be sensed. Thus a 

sensor has to be used and the sensor used in this 

project is LM35. It converts temperature value 

into electrical signals.  

LM35 series sensors are precision 

integrated-circuit temperature sensors whose 

output voltage is linearly proportional to the 

Celsius temperature. The LM35 requires no 

external calibration since it is internally 

calibrated. . The LM35 does not require any 

external calibration or trimming to provide 

typical accuracies of ±1⁄4°C at room 

temperature and ±3⁄4°C over a full −55 to 

+150°C temperature range.  
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3.7 BUZZER 

BUZZER DRIVER CIRCUIT: 

Digital systems and microcontroller 

pins lack sufficient current to drive the circuits 

like relays, buzzer circuits etc. While these 

circuits require around 10milli amps to be 

operated, the microcontroller’s pin can provide 

a maximum of 1-2milli amps current. For this 

reason, a driver such as a power transistor is 

placed in between the microcontroller and the 

buzzer circuit. 

 
IV. PROJECT DESCRIPTION 

 This chapter deals with working and 

circuits of “A Design of Intelligent Wearable 

Health Monitoring System Based on IoT 

with audrino”. It can be simply understood by 

its block diagram &circuit diagram. 

4.1. BLOCK DIAGRAM:  

 
Working: 

We have proposed a robust health 

monitoring system that is intelligent enough to 

monitor the patient automatically using IOT 

that collects the status information through 

these systems which would include patient’s 

heart rate, temp, ECG, Vibration  sends an 

emergency alert to patient’s doctor with his 

current status and full medical information. 

This would help the doctor to monitor his 

patient from anywhere and also to the patient to 

send his health status directly without visiting 

to the hospital. Our model can be deployed at 

various hospitals and medical institutes. The 

system uses smart sensors that generates raw 

data information collected from each sensor and 

send it to a database server where the data can 

be further analyzed and statistically maintained 

to be used by the medical experts. Maintaining 

a database server is a must so that there is even 

track of previous medical record of the patient 

providing a better and improved examining. 

The temperature sensor in the circuit will read 

the temperature from the surroundings and 

shown the temperature in Celsius (degrees). 

The LM35 is a low-voltage IC which uses 

approximately +5VDC of power. 

The heartbeat sensor data indicates the 

regularity of the heartbeats, which can also 

reflect the myocardial activities. Such sensors 

have been commonly applies for monitoring 

patients with heart disease. The heartbeat 

sensor provides a simple way to study the 

heart’s function, it monitors the flow of blood 

through the ear lobe. As the heart forces blood 

through the blood vessels in the ear lobe, the 

amount of blood in the ear changes with time. 

The sensor shines a light lobe (small 

incandescent lamp) through the ear and 

measures the light that is transmitted. The clip 

can also be used on a fingertip or on the web of 

skin between the thumb and index finger. 

The majority of the existing wearable health 

monitoring systems utilise a smart phone as 

data processing, visualisation, and transmission 

gateway. However, such monitoring systems 

often requisite the application to operate in a 

24/7 basis, which has a dramatic impact on the 

normal daily use of the mobile phone. 

However, with WISE, data from W-BAN can 

be transmitted to the cloud via WiFi directly 

without the adoption of a smart phone. In the 

mean time, to facilitate users to quickly access 

the W-BAN signals, a lightweight small-in-size 

wearable LCD can be embedded, to display the 
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real-time heartbeat and body temperature data, 

as is demonstrated in Fig. 

 Data visualisation. A web-based data 

visualisation scheme is implemented 

for authorised users to access the data. 

 Disease identification and notification. 

A sudden heart attack often seriously 

threatens someone’s life, who suffers 

from cardiac diseases. WISE aims at 

protecting patients from such injury, 

and it is important that the patients’ 

health condition can be monitored and 

understand. Moreover, any suspicious 

and abnormal sensor reading can be 

identified and notifications can be sent 

to identified users, such as the family 

members and doctors. 

V. Conclusion 

 A need for real-time health and activity 

recognition with wearable sensors is a 

prerequisite for assistive paradigms. This 

project presents a brief overview of existing 

health and behaviour-monitoring approaches 

based on wearable IoT technologies. Secondly, 

it illustrates a novel health monitoring system 

framework WISE, which enables the real-time 

monitoring of the patients or elderly users and 

allows the information to be accessed from the 

cloud. 
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