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ABSTRACT

Cardiovascular disease is the world’s leading killer. Arrhythmia-Cardiovascular
diseases, is the leading cause of death. Relating this to a greater chance of myocardial
infarction is the possibility of fifteen to more times after its first time occurrence. The
World Health Organization (WHO) is estimating that 67% of the world’s patients will be
Indian by 2015. Due to the insufficient oxygen entering through the artery valve leads to
heart attack. This is commonly achieved by the blockages in the artery valve. Equally the
Coronary Heart Disease (CHD) is also increasing. The Electrocardiograph (ECG) is the
smart diagnostic equipment that helps in measuring the electrical activity of the heart
and cardiac disorders. Though in underdeveloped areas, the possibility of using the
normal traditional ECG is highly expensive. In order to recover from that situation we
designed an idea about Solar Power ECG. In India only 58% of areas have electricity. In
the modern century the electricity usage are increasing day by day. The electricity can
become insufficient in the coming years. In hospitals by using the traditional ECG,
which can affect patient’s safety and expensive and to control that, a special setup of
expensive isolation amplifier is used. This Solar ECG is free from line frequency noise.
Some of the advancements are the charging can be done using solar cells and can also
be charged using simple mobile charger in low light condition and is capable of acquiring
up to 30 hours of electrocardiogram data. The ECG can also be transmitted to the

patient’s mobile or mail ID through GPRS transmitter over a long distance
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I. INTRODUCTION

The cardiovascular patients are in
need to be monitored every moment, so a
setup of ECG is must in the ICU to measure
some physiological parameters like heart
beat rate and morphology of the hearts
waveform. Even though ECG is the best
diagnostic equipment, it is too expensive
and the people of under developed areas
suffer. The presence of electricity in India is
an impermanent one so in case of traditional
ECG usage, the transmission of data and the
analysing of the waveforms are turned to be
a difficult task. So the idea of solar ECG
can bring the way for continuous waveform
and easy transmission. Even this can be
used in underdeveloped areas where in case
of low-light conditions, the simple mobile
charger can also be used for charging the
batteries. The wave patterns can be
transmitted from one place to another by
means of GPRS transmitter setup in this
portable ECG.

Il. RELATED WORKS
There are different types of ECG

machine and each has its own special
features. ECG machines can vary in size
and in function but all the machine works
essentially in the same way in checking
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cadiac abnormalities. ECG machines are
most commonly used in medical diagnostic
testing to monitor the patient’s heart rate,
particularly the electrical signals produced.
They are usually referred to by the number
of leads created ie, the number of electrical

signals they can monitor at a time.

The classical 12-lead ECG can be
extended in a number of ways in an attempt
to improve its sensitivity in detecting
myocardial infarction involving territories
not normally "seen" well. This is the
standard ECG machine used for medical
diagnostic testing. It uses 10 electrodes with
colour coded wires. Six of the electrodes are
placed on the chest and the other four are
placed on each of the limbs. This type of
ECG can provide a printed record of the
ECG. A 12-lead ECG records 12 different
electrical signals at around the same time.
They can be used to diagnose heart attacks

etc.

5-Lead ECG uses 5 electrodes in
which 4 of the electrodes are placed on each
of the limbs and 1 of the electrode on the
chest. It is usually used for continuous
monitoring during surgeries, during a major

surgical procedure or while a patient is
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being transported in an ambulance.This store a permanent record of the ECG
wont provide ECG printout readings.The term ‘Electrocardiograhy’ is

12-lead ECG Electrode Placement obtained from the Greek Word ‘kardia’
which means the heart. It is a transthoracic

ie., across the thorax or chest.
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WIRELESS SOLAR ECG WITH GPRS TRANSMISSION - Sujith R.S*, Vigneswaran.V, V.S.Dharun and S. Albert
Jerome 2014 Vol. 2 (2) Page 151



ISSN 2321-743X

International Journal of Research in

Engineering and Bioscience

Volume 2 (Issue 2) Pages (149-157)

IJREB

are produced when the heart muscle

depolarizes during each heartbeat.
Some of the ECG detecting factors are

e Cholestrol blockages in the heart
valves

e Prior heart attacks

e Bulging of heart on other side

e Heart rhythm abnormalities

IHl. THE PROPOSED METHOD

Our idea describes about the solar
electrocardiograph using solar cells to obtain
clear and accurate signal, for the safety of
the patient. This mainly deals about the
inexpensiveness and life guaranty. The
distance is nothing a matter to receive the
output. During the low light or rainy
conditions the device can be recharged using

simple mobile charger.

Solar Ly > R

Power

cell Power
Supply supply
3.3V

™N @«

A
ECG \4A_1ELANSM|TT

Acquisition 1, Bio-amplifier

A
Band

Pass&Notch
Filter

Wicrocontroller

DISPLAY

Fig.1 Block diagram of the device
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The battery used in solar ECG is

rechargeable  battery. Some of the
rechargeable batteries that can be used are,
the capacitors like decoupling capacitors are
used here to ground so that the high
frequency noise can be reduced. 6V/3W
solar panel is used to recharge the battery.
For the safety, the output voltage should be
regulated to 6.5V. To avoid the discharge of
batteries the reverse charge protection
circuit is used especially in the low light
LSD-NiMH batteries delivers

5V DC to charge the main circuit.Lithium-

conditions.

ion battery is preferred for mobile and
laptop batteries. The advantage of this
battery is, it has high energy density and
high cell voltage and also it has low weight,
very low maintenance and it is friendlier
nickel-cadmium

when comparing with

battery. Lithium Polymer battercan be
adapted to desire voltage and power supply
and this type of battery is very light weight
and has improved safety features. The

disadvantage is expensive to design.

Nickel-Cadmium battery (Ni-Cd) has
the advantage that it has been use for a long
time. It has a fast and simple charging
process with a long life. This battery is

durable and resistant to shock. The main
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disadvantage is it has low energy density
and contains toxic metals. Nickel metal
Hydride Battery has a higher energy density
than Nickel-cadmium battery, this battery
contains no toxic metals when compared to
Nickel-cadmium battery, but it has reduced
life. It is less durable than Nickel-Cadmium
and requires complex charging. The lead
acid battery is most economical for longer
power applications. The lead acid battery is
preferred  for

hospital ~ equipments,

emergency lights etc.

Battery capacity (mAh)

Battery hours = x120%Charging hours

mA charge rate

Electrode setup in this concept we
used four clamps electrodes in which they
can be reusable and cheap. The three

Einthoven bipolar leads are used here,
* Lead I — Positive electrode on left arm.

*Lead II —Negative electrode on right

arm.

Therefore, the potential difference between

the two arms can be measured.

Bio-signals may also refer to any
non-electrical signal which is capable of
being monitored from biological beings,
mechanical

such as signals

MMG),

(e.g. the

mechanomyogram or acoustic
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signals (e.g. phonetic and non-phonetic
utterances, breathing), chemical signals (e.g.
pH, oxygenation) and optical signals (e.g.
movements).ECG can be measured in
micro-volts.  The sensor used here can
record the signal in the range of 1 to 3mV.
Therefore, an instumentation amplifier is
ued with a gain of 1000 ie, very high input
impedence. For the case of less power
consuming the insrtumentation amplifier is

implemented.

Left Leg
l aVve

Fig.2 Block diagram of Einthoven Triangle

Here the patient’s body is the
antenna that can pick up the electromagnetic
interference with te line frequency noise.
This

absorbing the biological signals.DRL circuit

interference become harder on
or Driven Right Leg circuit is an electrical
circuit which is addded to the biological
signal which is used to reduce the common-
mode interference. DRL circuit is used to

reduce the noise.The output of the ECG
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machine will be in the analog form and it is
displayed on a graphics LCD, inorder to
convert the analog to digital form the A to D
converter is used and a PIC ( Programmable
Intelligent Computer) microprocessor is
used for the A to D conversion. The 12-bit
microcontroller can be used to do the
requirements of telemetric services.The
resolution of the LCD is 128x64 dots
GLCD. It displays menu, errors etc. The
LCD resolution matrix is 54mmx50mm
module. LCD 128G064E is adopted for low
power consumption that makes the device
ideal and portable. LCD consumes 5V for
operation. The display consumes 5mA when
it is on. The main moto of our idea is to
support the pepole in the underdeveloped
areas. It consumes very low power and it
produce high energy.The potentiometer is
highly requirable to control the brightness
by this, consumption of power is done in a
simple manner. This is implied by LCD-
128G064E.GPRS (General Packet Radio
Service ) usage is charged based on the
volume of data transferred, while in circuit
switching usage is charged per minute of
connection time.Packet oriented mobile data
GSM (Global
System for Mobile Communication). In 2G

service can be uesd on
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systems GPRS provides data rates of 56-114
Kb/sec. 2G Cellular technology combined
with GPRS is sometimes described as 2.5G.
The following services are possible with
GPRS,
* SMS messaging & broadcasting.
* ‘Always on’ internet access.

e Multimedia service

(MMS).

messaging

* Instant messaging.

If SMS over GPRS is used, an SMS
transmission speed of about some SMS/
minute can be achieved.Device supporting
GPRS are divided into three classes,

* Class A — It can be connected to
GPRS service and GSM services using

both at the same time.

* Class B — It can be connected to GPRS
service and GSM service, but using only one
or the other data at a given time.

* Class C — It can be connected to either
GPRS service or GSM services but it must
be switched manually between one or either
service.

Wireless ECG

standard ECG machine but without wires.

is similar to a

The electrodes used are wireless units that
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can transmit data to the computer. A
wireless ECG provides more functionally
and safe for the patients. Patient does not
want to worry about wires connected to their
body. It can be used to acquire basic info
such as heart condition, monitoring the heart
rhythm during surgery.

IV. RESULTS AND DISCUSSION

ECG
machines are used to measure the activity of

Electocardiography or

the heart over a period of time. This exam

provides information about potential

diseases or cardiovascular conditions.
Getting accurate measures is important in
such instances. Wireless ECG machine is
incresed in accuracy due to lack of wires.It
can be wused easily than traditional
machine.It is more comfortable.The main
advantage of the solar ECG is the backup
option of charging the batteries using a
simple mobile charger. The withstand
capacity of the device is 34hours of
continuous ECG. ECG can also transmitted
to patient’s cell phone or PC with the help of
GPRS transmitter.The main advantage is it
is portable ie, it can be shifted from one
place to another without anybody’s help and
it is more compact, it does not require lot of

spaces.Studies and tests have already proven
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that wireless ECG is better.Wires used in the
traditional ECG machines can get tangled
and have the potential to affect the reading.
The lack of wires increases accuracy
because there is no component that could
intefere  with  the  heart  activity
measure.Wireless ECG machines are easier
to use than the traditional ECG machine.
The placement of the electrodes on the chest

is also simple and efficient.

V. CONCLUSIONS

It can easily concluded that the line
frequency noise on the ECG signal degrades
the quality of the signal so the the ECG
waves P,Q,R,S and T cannot be evaluated
accurately.Use of analog filters and the
elimination of main power suplly can helps
in achieving the high quality ECG.The noise
free and undistorted ECG can be achieved
using the batteries, a notch filter and DRL
circuit. The quality of the ECG in solar ECG
is high. This device is efficient in arrhythmia
detection.This device is designed using the
simple components like batteries, solar cells,
ECG electrodes, ICs etc. Its highlight is
inexpensive and can be used in under
developed areas.Lot of wire connections
makes the technicians difficult to set. It

requires large areas or space. It does not
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gives accurate value. High voltage is

required to operate. In case of power cut it
cannot be operated. This drawback will

solved  through  various innovative

techniques
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