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Abstract: Many devices and solutions for remote 

ECG checking have been proposed in the writing. 

These arrangements normally have a huge 

negligible expense for every added sensor and are 

not flawlessly coordinated with other shrewd home 

preparations. Here we propose an ECG remote 

observing framework that is devoted to non-

specialized clients needing long haul well being 

checking in private situations and is coordinated in 

a more extensive Internet of-Things (IoT) 

foundation. Our model comprises of a total vertical 

arrangement with a progression of focal points 

concerning the best in class, considering the two 

models with coordinated front end and models 

acknowledged with off-the-rack parts: I) ECG 

model sensors with record-low vitality per viable 

number of quantized levels, ii) a design giving low 

minor expense per included sensor/client, iii) the 

likelihood of consistent mix with other shrewd 

home frameworks through a single internet-of-

things infrastructure.   

 

I.INTRODUCTION 

Wearable biomedical devices can exploit 

two agreeing innovation patterns. From 

one perspective, the exponential decrease 

in expense per capacity empowered by 

semiconductor innovation, promoted as 

"Moore's Law", makes low-power and 

elite microcontrollers and radios accessible 

requiring little to no effort. Then again, 

broadband infiltration is exceptionally high 

in enormous parts of the populace, 

particularly in OECD (Organization for 

Economic Co-activity and Development) 

nations. Similar patterns are the 

empowering variables of the alleged "Web 

of Things" (IoT), for example the 

organization of uses dependent on 

dispersed conveying sensors and actuators. 

A market draw is likewise following up on 

wearable biomedical gadgets. 

Overpowering statistic patterns are relied 

upon to build the interest for human 

services administrations. By 2050, the total 

populace of age 65 and more seasoned will 

surpass the total populace with under 15 

years [1]. By 2030, one of every five US 

inhabitants will be 65 and more seasoned 

[2]. By 2060, the portion of European 

Union populace with 65 years or more will 

increment from 17% to 30% [3]. L. Robert 

assessed in 2008 [4] that net yearly reserve 

funds in US medicinal services 

consumption of $12 billion would be 

reachable with across the board reception 

of remote observing advancements for 

incessant maladies. Financial points of 

interest would come through decreased 

doctor and crisis room visits, diminished 

hospitalization and nursing care at home. 

About portion of the investment funds 

would be related to congestive heart 

disappointment patients. Notwithstanding 

incessantly sick patient, there is a critical 

bit of solid populace that is both physically 

dynamic and wellbeing cognizant, and has 

been distinguished as a noteworthy market 
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fragment for wearable biomedical items by 

shopper gadgets merchants. Between these 

two limits, there is a huge populace of 

overweight, hypertensive, diabetic, older 

individuals that could advantage from 

gadgets and administrations empowering 

them to all the more likely deal with their 

very own wellbeing [5]. Be that as it may, 

control utilization for the most part in such 

sensors is essentially because of the radio 

connection and along these lines the 

advancement gotten by the utilization of 

the committed front-end limitedly affects 

the power execution of the total sensor. 

What's more, the accompanying segments 

will demonstrate that a universally useful 

superior and high goals standard ADC can 

outflank the clamor execution of many 

committed front-end chips. Late advances 

in microelectronics and in correspondence 

conventions empower cost decrease and 

execution improvement in these 

frameworks, both at the degree of 

individual sensors, and at the degree of the 

foundation. The vast majority of 

everything, they can significantly improve 

ease of use and diminish the general 

expense per understanding, in this manner 

cultivating market infiltration particularly 

in those sections for which wellbeing 

checking is more a decision than a need 

II. LITERATURE SURVEY 

In previous days especially in 

medical field wireless sensors are not 

available these are with wires and their 

power consumption is more therefore they 

getting more costly . Every time the 

doctors or nurse should have to keep the 

record of patient’s parameters manually. 

Therefore there is no allowance to patients 

to move freely etc. these things are very 

tedious. Also at earlier stages a real-time 

patient monitoring system prototypes have 

been designed to obtain various physical 

parameters. But there were several 

constraints like security of the patient, 

Interference due to mass deployment. Also 

added to these were design constraints like 

battery power consumption and sensor 

calibration to different working conditions 

and controllers. The above survey is taken 

from Wikipedia. In [1] Kesavarapu et al. 

proposed a portable human health 

monitoring system for analysing the basic 

physical parameter. In this the 

communication is via SMS in the critical 

case of patient. This project used the GSM 

module for the purposed of sending SMS. 

In [2] Moeen et al.reviews on 

opportunities and challenges in Health 

Monitoring and Management using IoT 

sensing with cloud based processing. They 

reviewed the current state and projected 

future directions for integration of remote 

health monitoring technologies into the 

clinical practice of medicine. In [3] Alok 

et.al reviews healthcare applications of the 

internet of things. The IoT based heath 

care systems are clinical care, which 

provides continuous automated flow of 

information about patients and remote 

monitoring which enables wirelessly 

monitoring patients. The question of how 

the combination of BP meter, Pulse 

oximator and temperature sensor with 

raspberry pi becomes the part of health 

monitoring based on the IoT is addressed 

in[4] In [5] Prabhakaran R.et. al describes 

the monitoring human health using 

Internet Of Things (IOT) from a remote 

location. It includes Zigbee modules which 

collect the measured parameters from 

Sensor node. The data should be processed 

and uploaded to the internet world using 

web interface. Also the GSM module is 

connected to send the critical condition to 

the doctor. 
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III. BLOCK DIAGRAM 

 

 
Fig1:Block diagram of IOT Health 

Monitoring system 

ARM7 CONTROLLER The core of the 

system is controller, which is used to 

collect and process the data. In this, we are 

using ARM controller, which consist of 8 

kilobytes to 40 kilobytes of on-chip static 

Random Access Memory and 32 kilobytes 

to 512 kilobytes of on-chip flash memory. 

In this the controller acts like interface 

between input side sensors and output side 

Bluetooth module, GPRS modem and 

LCD display. 

 
Fig2: LPC2148 Pin description 

LCD: A 16x2 LCD is used. In this, we 

can display all the threesensor 

information all the time until the system 

power off. 

 
Fig3:LCD 

TEMPERATURE SENSOR: To measure 

the temperature, we use the sensor 

Thermistor (T103).This Thermistor 

consists of two pins that are VCC and 

output. The output pin value is not taken 

directly, this is connected to voltage 

divider circuit, that dividing voltage of 

voltage divider is taken as output value. 

This output is analog and it is connected to 

Analog to Digital Converter (ADC) pin of 

microcontroller. 

 
Fig4 : Temperature Sensing Circuit 
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Fig5: Flowchart of Temperature Sensor 

ZigBee 

ZigBee may be a low-control isolated 

letters movement and as a rule needed 

gathering for the going with progression 

wi-fi affiliation, alteration bits of learning 

analysis and considering decreasing charge 

set up happening to improved collecting 

and duty-bound strength. ZigBee uses the 

PHY and mack layers represented through 

method for IEEE® 802.15.Four, this can 

be the sensible package remote 

correspondence favored for two.4 GHz 

band. ZigBee obliges the ZigBee harvest 

points of interest and ZigBee silhouettes 

characterized with the guide of the ZigBee 

Alliance.  

 

 
ARL 

Fig6:Zigbee Topologies 

 

Heartbeat sensor:  

Heart beat device is relied upon to convey 

motivated yield of heat beat once a finger 

is placed on it. exactly once the guts beat 

pioneer is functioning, the beat LED 

flashes joined with each heart beat. This 

pushed yield is connected with 

microcontroller lawfully to assess the 

Beats Per Minute (BPM) rate. It deals with 

the quality of sunshine amendment by 

blood travel through finger at every 

heartbeat. 

 
Fig7: Heart Beat Sensor 

 
Fig8: Flowchart for heart beat 

monitoring. 

IV. PROPOSED METHOD 

The main idea of the designed system is to 

continuous monitoring of the patients over 

internet. The Proposed System architecture 

for IOT Healthcare is as shown in the 

Figure. The model consists of LPC2148 

Microcontroller, Temperature 

sensor(LM35), Heart Beat Sensor, Liquid 

Crystal Display(16x2), GPRS Modem, 

Piezo Electric Buzzer, Max232, Regulated 

Power Supply. In this system LPC2148 
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Microcontroller collects the data from the 

sensors and sends the data through GPRS 

Protocol. The Protected data sent can be 

accessed anytime by the doctors by typing 

the corresponding unique IP address in any 

of the Internet Browser at the end user 

device(ex: Laptop, Desktop, Tablet, 

Mobile phone). The Microcontroller is 

connected to GPRS Modem which 

provides information to doctor/caretaker 

process and healthcare data. And the user 

interface html webpage will automatically 

refresh for every 15 seconds hence patient 

health status is continuously sent to the 

doctor. Hence continuous monitoring of 

patient data is achieved 

Fig9 : Schmatic design 

Implementation The Health parameters 

such as blood pressure, pulse rate and body 

temperature are measured from the blood 

pressure and temperature sensors 

respectively. The data collected from the 

sensors available is transferred to the 

microcontroller board (ARM 7) by 

interfacing it with the sensors. This data 

from the microcontroller is further 

transferred to the ESP8266 Wi-Fi module. 

The data sent to Wi-Fi shield is transferred 

to the cloud. The web service application 

that we use here is ThingSpeak, which is 

an open source Internet of Things (IoT) 

application that enables us to collect and 

store sensor data in the cloud. The sensor 

data is stored in the form of graphical 

format representing x and y coordinates. 

Whenever the data stored in web service 

(ThingSpeak) surpasses a certain threshold 

value then a tweet alert is sent using the 

react app to warn the patients about their 

deteriorating health. Here we are 

connected the blood pressure sensor to the 

UART pins(0 and 1) of the 

LPC2148,Temperature sensor is connected 

to the pin 4 of ARM 7 and Esp8266 Wi-Fi 

module serial pins ( Tx & Rx) to the 

software serial pins(8 &9)of ARM 7. 

V. RESULTS AND CONCLUSION  

The implementation of realization of 

“Patient Monitoring through WI-FI” is 

done successfully. The communication is 

properly done without any interference 

between different modules in the design. 

Design is done to meet all the 

specifications and requirements. For this 

project, we are using the ARM 7 board as 

a core microprocessor and using the 

temperature sensor, heart beat sensor and 

the blood pressure sensor for measure the 

patient’s health parameters. The sensors 

outputs are analog and those are connected 

to the ADC channels and the ADC outputs 

are connected to the controller. The health 

parameters are displayed on the LCD 

screen and also sent to the  by using the in-

built Zigbee module. For this we should 

provide the internet to the Wi-Fi module 

through the mobile hot spot or Wi-Fi 

router. If any of the health parameters 

values goes beyond the normal level, then 

immediately, the GSM will send the alert 

message to the relatives of the patient. The 

GSM modem was interfaced to the UART 

pins of the ARM 7. The schematic diagram 

of proposed system is shown in below 

figure. 
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Fig10 : System Hardware 

Advantages: 

 Ease of operation 

 Low maintenance cost 

 Fit and forget system 

 No expenditure of time 

 Toughness 

 Accuracy 

   Applications: 

 Hospitals 

 Remote heart rate monitoring 

applications 

 Body temperature Nursing 

 Local nursing applications 

 Intended for Home and Scientific  

Fig11:Heart beat displayed 

 
Fig12:Temperature displayed 

Conclusion 

With the wide use of internet this work is 

focused to implement the internet 

technology to establish a system which 

would communicate through internet for 

better health. Internet of things is expected 

to rule the world in various fields but more 

benefit would be in the field of healthcare. 

The proposed IoT based patient health 

monitoring system is integration of 

embedded and IoT application, provides 

platform in cost efficient manner, solution 

for patient and doctor located at remote 

location. The key objective of developing 

patient monitoring system is to reduce 

health care cost by reducing emergency 

room, physician office visits, 

hospitalization and diagnostic testing 

procedures. In this project work is done to 

design an IoT based patient monitoring 

system using LPC2148 microcontroller. In 

this work LM35 temperature sensor and 

heartbeat sensor is used to read the 

temperature and heart rate of patient and 

microcontroller picks up the data and send 

it through GSM commands. The data is 

also sent to the LCD for display so patient 

or healthcare can know his health status. 

During extreme conditions to alert the 

doctor message is sent to doctor’s cell 

phone through GSM modem connected 

and at the same time the buzzer turns on to 

alert caretaker. The doctors can view the 

sent data by logging to html webpage 

using unique logging ID and page 

refreshing option is given so continuously 

data reception is achieved. Hence 

continuous patient monitoring system is 

achieved. 

References: 

[1] Braunwald E. (Editor), Heart Disease: A 

Textbook of Cardiovascular Medicine, Fifth 

Edition, p. 108, Philadelphia, W.B. Saunders Co., 

1997. ISBN 0-7216- 5666-8. 

[2] Van Mieghem, C; Sabbe, M; Knockaert, D 

(2004). "The clinical value of the ECG in no 



                   AIJREAS                VOLUME 5, ISSUE 01 (2020, JAN)                      (ISSN-2455-6300)ONLINE 

ANVESHANA’S INTERNATIONAL JOURNAL OF RESEARCHIN ENGINEERING AND APPLIED SCIENCES 

ANVESHANA’SINTERNATIONALJOURNALOF RESEARCHIN ENGINEERING ANDAPPLIED SCIENCES 

 EMAILID:anveshanaindia@gmail.com,WEBSITE:www.anveshanaindia.com 
7 

 

cardiac conditions” Chest125(4):1561 

76.Doi:10.1378/chest.125.4.1561.PMID 15078775. 

[3] "2005 American Heart Association Guidelines 

for Cardiopulmonary Resuscitation and Emergency 

Cardiovascular Care -Part 8: Stabilization of the 

Patient 

With Acute Coronary Syndromes." Circulation 

2005; 112: IV-89-IV-110. 

[4] A. R. Houghton and D. Gray., “Making sense 

of the ECG”., Hodder Arnold Publishing’s 2003. 

[5] Forerunner 201/301 User Guide, web site: 

http://www.grmin.com. 

[6] Pulsar heart rate monitors, web site: 

http://www.heartratemonitor.co.uk. 

[7] David A. Bell, “Operational amplifiers and 

linear ICs”, 2nd Edition, Oxford University Press, 

1997. 

[8] Kenneth.J.Ayala,”The 8051 Microcontroller 

Architecture programming and Applications”, 2nd 

Edition. 

[9] Janicegillispie Mazidi, Muhammad Ali 

Mazidi,”The 8051Microcontroller and Embedded 

System”, 2nd Edition, Person Education 2009. 

[10] Webster John G.,” Medical Instrumentation. 

Application and Design”, 3rd Edition Wiley, 1998. 

[11] Ramakant A. Gayakwad, “Op-amps and 

linear integrated circuits”, 2nd Edition Prentice 

Hall, 2000. 

[12] ECG Measurement System -Chia-Hung Chen, 

Shi- Gun Pan, Peter Kinget. 

[13] Daniel Paulus / Thomas Meier,”ECG-

Amplifier”, MB Jass 2009. 

[14] G.M.Patil, K.Subbarao, V.D.Mytri, A.D. 

Rajkumar, D.N.Reddy and K. “Embedded 

Microcontroller based Digital Telemonitoring 

System for ECG”, J. Instrum.Soc. India 37(2) 134-

149. 

[15] Dr. P. K. Dash, “Electrocardiogram 

Monitoring”, Indian J.Anaesth. 2002; 46 (4): 251-

256. 

 

 

 

 

 

 
Dasari. Ramesh received his B.Tech in 

Electronics and Communication 

Engineering, and M.tech in Systems and 

Signal Processing from the  Dr. Paul Raj 

Engineering College and Adams 

Engineering College, JNTUH University 

in 2006 and 2011 respectively and 

pursuing Ph.D in Signal Processing in KL 

University, Vijayawada. In 2006 he joined 

in the Department of Electronics and 

Communication Engineering, Adams 

Engineering College, Palvancha, 

Khammam as an Assistant Professor, 

presently he is working as an HOD & 

Associate Professor in the Department of 

Electronics and Communication 

Engineering, Priyadarshini Institute of 

Science and Technology for Women, 

JNTUH University, Khammam. 

 
BHASHIPANGU.TEJASWI received her 

B.Tech. degree in Electronics and 

Communication Engineering and M.Tech. 

degree in VLSI AND EMBEDDED 

SYSTEMS from Priyadarshini Institute of 

Science & Technology for Women -

Khammam, T.S.-India. Her research 

interest is on VLSI system Design, 

Modern Electronics and Embedded 

systems. 


