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Abstract— This paper, presents a Wireless Sensor Network 
(WSN) for acquiring the patient’s cardiac conditions 
continuously and provides an alert system using GSM 
technology. Here the heart rate of the cardiac patient is 
acquired by Electrocardiogram (ECG) sensors. These 
acquired heart beat is compared with the data base which 
has the normal level of ordinary humans. An intelligent 
Wireless GSM system is used for transmitting the acquired 
heart rate levels when they are reaching a critical stage. 
This system can be implemented with the cardiac patient 
who requires the immediate alerting systems for every time. 
Here a buzzer and LED lights are used for providing the 
alert systems to the patients and also the GSM module 
immediately gives a message to the doctor’s cell phone 
about the critical condition of the particular patient’s heart 
rate. Due to this alert message, Doctor can do the fast 
assessment of the patient’s heart levels. 
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I. INTRODUCTION 

In the past pace of life it is difficult for people to be 
continuously available for their near ones who might 
need them while they are suffering from low heart rate 
levels. So constant monitoring of the cardiac patient’s 
body parameters especially low heart rate levels becomes 
very difficult. It is also very complicate to take care on 
the cardiac patients during the time of low heart rate 
when they are in remote area. At these times we have to 
provide an alert system to the cardiac patients as well as 
the medical care unit. This alert system is mostly like 
LED and buzzer units.  

In this proposed system, we have used a 
microcontroller based system with ECG electrodes to 
continuously taking the measurement of the patient’s 
heart rate. These acquired heart rate values are 
continuously compared with the pre stored normal 
reference values in the data base. This system takes care 
of patient’s health particularly on heart in 24x7 whereas 
if the doctors are also not present near to the patient.  

This proposed system requires a microcontroller 
which is centralized and compares the sensor’s outputs 
with the reference database values. Similarly this 
microcontroller should be connected with the buzzer and 

LED module as well as the GSM module to make that 
system as effective. This system will act as an 
independent system that can collect the ECG signals and 
can produce an alert during the low heart rate levels. 

II. . OBJECTIVE 

 This proposed system is a collection of several 
individual nodes for ECG signal acquisition and 
comparison with database to provide an alert system. 
They are,  

(i) ECG electrode node 
(ii) Microcontroller data comparison  node 
(iii) Buzzer and LED alert node 
(iv) GSM messaging node 

 These above individual nodes are designed to 
implement the proposed system in practical. The ECG 
electrode node that is the signal acquisition node is used 
to sense the heart rate from the cardiac patients. The 
collected signals are processed and compared with the 
reference signals in the database by the help of the PIC 
microcontrollers in this microcontroller data comparison 
node. This entire process continuous until the values is in 
normal levels. The buzzer and LED alert node will be 
switched ON when the heart rate reaches the lower level. 
During this critical level, the GSM messaging node 
should send a message which describes the lower level of 
the heart rate of particular cardiac patient with his 
particular heart rate. By this help of the alert messages 
the cardiac patient can get the attention of physiologists.  

 This above proposed real time process is mainly 
used to create awareness on the cardiac patients even 
they are in remote areas. 

III. METHODOLOGY 

A. BLOCK DIAGRAM 

The functional block diagram of the proposed 
system is shown on the following figure.  
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Figure Block diagram of the proposed system 

 
B. BLOCK DESCRIPTION 

The system has been designed to take ECG signals 
to measure the heart rate. The various inputs from the 
ECG electrodes are integrated and compared by the 
microcontrollers with the normal reference signals. This 
database requires an accessible larger memory which is 
in the personal computers available at hospitals. The 
values can also be displayed on the Graphical User 
Interface (GUI) running on a computer which is 
mentioned as monitoring unit. If any mismatch is found 
with the database details as a low heart rate, an alarm will 
be generated by the buzzer and also a LED notification 
will be shown on the system. Once the user has 
connected with the entire system, the ECG data is 
automatically acquired and compared with the reference 
values available in the database. The alert system will 
automatically enable during the time of low heart rate 
levels. 

The proposed model has ECG electrodes which are 
normally known as heart rate sensor used to collect the 
heart rate from the human body. The description of each 
blocks are given below. 

i. ECG ELECTRODES 

This subsystem consists of three ECG electrodes 
which should be placed on the cardiac patients. The 
following figure shows the designed ECG electrode 
which is used to collect the voltage level of the particular 
cardiac patient. 

 

Figure ECG Electrode 

 These electrodes are used to get the voltage level on 
the human skin. These electrodes can get the minimum 
voltage level available on the skin and we can amplify 
these voltage levels. These electrodes should place on the 
ECG limb leads to get the accurate voltage level of 
humans. By the help of these ECG electrodes, the heart 
rate is measured and compared with the reference signals 
available on the database. 

ii. MICROCONTROLLER UNIT 
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 This microcontroller unit is used to compare the 
acquired ECG signals with the reference ECG signals 
which are already stored in the database unit. This 
microcontroller unit will activate the GSM module to send 
a message at the time of abnormal low heart rates.   

iii. GSM MODULE 

It is a wireless technology of data transmission 
which is used to transfer a short message from one device 
to another device. It uses the radio waves for 
transmission of message signals. For an effective GSM 
communication, we need two nodes in GSM module 
namely as a transmitter node and a receiver node. In this 
proposed model, the transmitter node is connected with 
the microcontroller output and the receiver node is 
connected with the monitoring units. The transmitter 
node sends the message only at the time of low heart rate 
of the patient to the receiver node. 

iv. BUZZER AND LED ALERT 

 The buzzer and LED alert is shown on the following 
figure. 

 

Figure Buzzer and LED alert 

 The buzzer and LED unit will provide a notification 
when the received heart rate goes below the normal level. 
This unit is available with the cardiac patient as well as 
the receiver node. 

 These above are the important blocks present with 
the proposed system. 

IV. FEATURES 

The proposed system has some of the important 
features as mentioned below, 

 The GSM module can be easily implemented in 
nature. 

 This system can also be implemented even in 
remote patients too. 

 The buzzer and LED module is used to intimate 
the abnormalities of the patients. 

 This system can be easily implemented in 
society and also can be developed with low cost. 

They are the major features of the proposed model. 

V. RESULTS 

In this propose model, the GSM will send a message 
when the heart rate goes below 50 bpm. The received 
message should describe the low heart rate of the cardiac 
patient. The followings are the figures which represents 
the simulated ECG signals for the different heart rates. 

 

The above is the figure for the normal heart rate of 
72bpm. The following is the simulated figure of ECG 
signal for 50 bpm. 

 
 

VI. CONCLUSION 
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This paper shows the advances of the wireless data 
transmission using the GSM transmission technology for 
providing an alert on the patients during abnormalities. 
The major goal of this designed paper is to provide real 
time alertness on biosignals processing like ECG signals. 
This above process can be also done by using some 
another technologies like bluetooth, Wi-Fi, LAN, etc., 
and by another wired data transmission technologies and 
also with some another biological parameters.  
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