International Journal of Scientific and Research Publications, Volume 5, Issue 11, November 2015
ISSN 2250-3153

277

Telemedicine SMS-Based ECG Monitoring System
Dennis Joe Harmah*, Emmanuel Kobina Payne**
*

Department of Electrical/Electronic Engineering, Takoradi Polytechnic, Takoradi Ghana
**
Department of Electrical/Electronic Engineering, Takoradi, Ghana

Abstract- In this contemporary world where technology is
advancing rapidly, design and development of a continuous
remote ECG Monitoring System will be of immense help to
modern healthcare. Deploying telemedicine principles, the
developed system suggests a practical and feasible solution for
continuously monitoring the postoperative conditions of cardiac
patients especially the old age. The mobile phone technology
which has gained tremendous popularity when used as an interlink between the patient and the physician or the medical
practitioner will be a familiar platform for both of them. Our
system proposes the design of a real time, ECG monitoring
system via a GSM platform which will include an alert system
with a notification mechanism to alert the concern physician of
the patient’s condition in case of any abnormalities.
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I. INTRODUCTION
According to a World Health Organization (WHO) estimate,
cardiovascular disease is the faster killer if unnoticed and attended
to around the globe hence devastating. [1], with around twenty
million people at a risk of sudden heart failure. Some of these
lives can often be saved if good and effective health care and
cardiac surgery are provided within the so-called golden hour.
Therefore, patients who are at risk require that their cardiac health
to be monitored frequently whether they are indoors or outdoors
so that in case of emergency treatment can be given. [2]. Hence it
has become necessary or essential to monitor and alert those who
are taking care of the patient or his family physician about the
fatal condition that may occur at any instant [3][4]. The use of
telecommunications for remote diagnosis is growing very fast,
and there are several products and projects within mobile ECG
recording using Internet solutions [5], Bluetooth technology,
cellular phones [5], WAP-based implementations [6] and wireless
local area networks, WLAN and Wireless Sensor Networks [7],
[8], [9].
A remote diagnosis system integrating digital telemetry or
telemedicine has been developed, using a wireless patient module,
a homecare station and a remote clinical station [10].
Some ECG-recording systems, like “Holter-monitoring”, are
using built-in mobile telephones to send information to the
hospital [11], but are mostly used with a recording system that
physically has to be carried to the hospital for analysis. In [12],
[13] a wireless and wearable electrocardiogram (ECG) sensor
transmitting signals to a diagnostic station at the hospital is
introduced. An ECG system has been proposed based on mobile
platform which transmits abnormal heartbeats identified in a
patient-worn unit [14]. Another ECG analyzer system has been

developed to monitor, measure, capture, record, and analyze ECG
signals on a PDA device carried by the patient [15].A research
paper that talks about Decision Support System (DSS) prototype
has been provided to deliver an ECG signal to a hand-held device
which will be capable of providing remote mobile communication
to speed up diagnosis and treatments [16]. In the electrical and
computer engineering department of Cornell University, an ECG
hardware design has been implemented to monitor and measure
the electrical activity of the heart [17]. Another paper presented
the design, implementation, and results related to the storage
system of medical information associated to the ECG signal [18].
Telemedicine is the use of telecommunication and information
technologies in order to provide clinical health care at a distance
with effective monitoring [22]. It helps eliminate distance barriers
and can improve access to medical services that would often not
be consistently available in distant rural communities. It is also
used to save lives in critical care and emergency situations.
In this our proposed system, a real-time ECG system that
facilitates the monitoring and follows up of the patient's condition
is implemented [19]. The electrocardiogram (ECG) is a test that
records the electrical activity of the heart [20]. These records hold
important information that can be used to monitor and measure
how fast the heart is beating and to detect the abnormalities of the
heartbeats [21]. The proposed system has good extensibility and
can easily incorporate other physiological signals to suit various
tele-health phenomenons.

II. SYSTEM’S DESCRIPTION
A)
GSM Module
The GSM Module in the system serves as the receiver and
transmitter of the patient’s heart data. It digitizes and compresses
data, then sends it down a channel with two other streams of user
data, each in its own time slot. It operates at either the 900 MHz
or 1800 MHz frequency band.
A. Connecting the GSM to the Microcontroller
The 8051 Primer board kit is designed in such way that all the
possible features of the microcontroller will be easily used. The
kit supports in system programming (ISP) which is done through
serial port. NXP’s 8051 (89V51RD2), 8051 Primer Kit is
proposed to smooth the progress of developing and debugging of
various designs encompassing of High speed 8-bit
Microcontrollers.
B. Interfacing GSM
The GSM module is to communicate with the microcontroller
and mobile phones through UART. To communicate over UART
or USART, one needs three basic signals which are namely, RXD
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(receive), TXD (transmit), GND (common ground). GSM modem
interfacing with microcontroller for SMS control of industrial
equipment. The sending SMS through GSM modem when
interfaced with microcontroller or PC is much simpler as
compared with sending SMS through UART. Text message may
be sent through the modem by interfacing only three signals of the
serial interface of modem with microcontroller i.e., TxD, RxD
and GND. In this scheme RTS and CTS signals of serial port
interface of GSM Modem are connected with each other. The
transmit signal of serial port of microcontroller is connected with
transmit signal (TxD) of the serial interface of GSM Modem
while receive signal of microcontroller serial port is connected
with receive signal (RxD) of serial interface of GSM Modem. The
SMS message in text mode can contain only 140 characters at the
most depending upon the amount of information collected.

C. Interfacing the GSM with the 8051
To display a text in mobile from 8051 Primer Board by using
GSM module through UART, 8051 Primer Board contains two
serial interfaces that are UART0 & UART1. The proposed system
uses UART0. The GSM modem is being interfaced with the
microcontroller 8051 Primer Board for SMS communication. The
SMS can be sending and receiving data sharing and situation
information and control. The block diagram of this architect is
shown in figure 1.
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GSM Modem This is a test message from UART".
4. Finally Send ASCII code for CTRL+Z i.e., 0x1A to GSM
Modem to transmit the message to mobile phone. After message
string has been sent to the modem, send CTRL+Z to the microcontroller, which is equivalent to 0x1A (ASCII value).

III. SYSTEM’S PERFORMANCE
A. General Operation Concept
The power supply is regulated to the Electrocardiogram, Micro
Controller and the GSM Module. The ECG reads the patient’s
heart pulses and transmits it to the Microcontroller. The Micro
Controller does all the analysis based on the parameters it has
been given. It then transmits the abnormalities based on the
analyzed data to the GSM. The GSM Module sends the received
information to the Physicians mobile phone. Figure 2 shows the
block diagram of the system.
REGULATED POWER SUPPLY

ECG

MICRO
CONTROLLER

GSM MODULE

MOBILE
PHONE

Figure 2. Block Diagram of ECG monitoring System

Figure1. Interfacing UART to Microcontroller

D. Testing the GSM with the 8051
The proposed system uses +5V power supply to 8051 Primer
Board; connect the +9V adapter with GSM module which is
connected with 8051 Primer Board through UART0. Then set up
the Hyper Terminal screen, select which port to be using and set
the default settings to show some text messages.
The following Commands and sequence of events are
performed for sending text message to a mobile phone through
GSM Modem interfaced with microcontroller:

B. System’s Overview and Flow Chat
Like any embedded system, the proposed application has a
hardware aspect and a software aspect. The software part is
developed based on the flow chart in figure 3. In the application,
the objective is to transmit the warning of arrhythmia as data
format. As stated in the medical documents [25], the heart
normal rhythm at rest is between 50 and 100 bpm (beats per
minute). Therefore, the system reads from the data transmitted by
the ECG, per the parameters given, (that is less than 50bpm:
bradycardia, and more than 100bpm: tachycardia]. Per this
algorithm, the software enclosed in the microcontroller will
trigger the Physicians mobile if any abnormality is detected.

1. Select the text mode for SMS by sending the following AT
Command to GSM Modem: AT+CMGF = 1. This command
configures the GSM modem in text mode.
2.Send the following AT Command for sending SMS message
in text mode along with mobile number to the GSM Modem :
AT+CMGS =+233232754392 ( this is GSM number been secured
for this proposed design configuration). The command sends the
mobile number of the recipient mobile to the GSM modem.
3. Send the text message string ("GSM Modem Test") to the
www.ijsrp.org
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Figure 4; Simulated Circuit between the ECG the Microcontroller

Figure 3.Flow chat of the system
C. Simulation of project design
The design of the Electrocardiogram Monitoring System via
GSM platform was simulated using National Instrument
Multisim 11.0, software for designing and simulating the
Electrical circuit as well as checking the accuracy and efficiency
of the circuit design.
D. Results and discussions
The system went passed various stages in designing and was
simulated. Figure 4 shows circuit simulation between the ECG
and the microcontroller and figure 5 also shows the circuit
simulation between the GSM and the main controller. The
Interfacing GSM module with 8051 program is very simple and
straight forward, which send a message to mobiles from 8051
Primer Board through GSM module by using UART0. Some
delay may occur when a single data is sent to mobile through
UART. After amplification, the signal goes through a 27C64-20L
micro-controller which has a crystal to generate a frequency for
the micro-controller. The 27C64-20L micro-controller receives
the signals in an analogue form and converts it into digital
signals for a PIC16F87 micro-controller to analyze the values.
The programmed PIC16F87 micro- controller detects
abnormalities and sends to the 8051 micro-controller which is
synchronized with the GSM to send the result to the concern
physician.

Figure 5; Circuit Simulation between the GSM and the Main
Controller

IV. CONCLUSION
The proposed designed system as simulated can be conclude that
it is able to transmit the patient’s heart rate during critical period
to the doctor’s mobile phone. Besides, should the doctor not be
present at the hospital, he will receive a SMS on his mobile
phone in case any of the parameter of the patient goes beyond the
normal range. The leads of the ECG must stick properly to the
patient, which is nearest to the chest side of patient. So that the
correct ECG reading and signal transmission could be obtained.
To facilitate immediate response by the doctor to attend to the
patient promptly in the case of any emergency situation, the
signal strength of the GSM mobile should always be strong.
www.ijsrp.org
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