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Abstract:

Now a day’s healthcare industry is to provide better
healthcare to people anytime and anywhere in the
world in a more economic and patient friendly manner.
In the present paper the physiological parameters such
as ECG, Pulse rate and Temperature are obtained, pro-
cessed using ARM7 LPC 2138 processor and displayed
in a MATLAB graphical user interface. If any vital pa-
rameter go es out of normal range then alert SMS will
be sent to Doctor Mobile. This system is utilizing Team-
viewer software and low cost component to transmit
ECG data to physicians for monitoring, diagnosis and
patients care at a significantly low cost, regardless of
patient’s location.

Index Terms:
ECG, pulse Rate, Temperature, ARM, MATLAB.

I. INTRODUCTION:

The electronics technology has entered almost in all
aspects of day-to-day life, and the medical field is not
exception for that. The need for well-equipped hospi-
tals and diagnostic centers is increasing day by day as
the people are becoming more conscious about their
health problems. In biomedical fields special units are
used, such as intensive care unit or coronary care unit.

All of these units are designed to offer the advantage
of the low Nurse - Patient ratio and concentration of
the equipment and the resources needed; to take care
of critically ill or seriously injured units. The medical
world today faces two basic problems when it comes
to patient monitoring, frrstly the need of healthcare
providers present bedside the patient and secondly
the patient is restricted to bed and wired to large ma-
chines.
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In order to achieve better quality patient care, the
above cited problems have to be solved. As the tech-
nologies are advancing it has become feasible to de-
sign to horne based vital sign monitoring system to
display, record and transmit signals from human body
to any other location. The computer based Signal Ac-
quisition, processing and analysis system using MAT-
LAB to display ECG Wavefonn and filtering tool for ECG
waveform. This paper discusses the aspects of acquisi-
tion of physiological Parameters like ECG Temperature,
Pulse rate, pre-processing them and displaying them in

a graphical user interface for being
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Fig. 1 Block Diagram of System

viewed by the doctor and also observe the clinically
useful data, Firstly on Doctors computer and secondly
on Android Mobile which contains a Teamviewer ap-
plication. This system is expected to monitor patient
under critical care more conveniently and accurately
for diagnosing which can be interfaced with computer
to bring it under a network system widely for the doc-
tor to monitor the patient’s condition sitting in his own
office without being physically present near to the pa-
tient’s bed. In second section describes system repre-
sentation, third section describes Hardware description
of system, fourth section describes implementation of
system algorithm using arm7 LPC2138,fifth section de-
scribes simulation of ECG waveform, sixth section de-
scribes result and last section describes future scope
and conclusion.
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This system reduces costs by enabling in-horne moni- i“ﬁi"" i : WP i
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spread and standard Internet tools. Due to the interac- ezl
tive approach of the system, the physician is also able  Duradion

to make online consultation directly from the software
provided on personal computer.

Ill. HARDWARE DESIGN OF SYSTEM:

The hardware design includes designing of, Tempera-
ture, Pulse rate and ECG measurement. A. Temperature
Measurement The temperature sensing is performed
by using a IC LM35. The LM35 se ries are precision inte-
grated-circuit temperature sensors, whose output volt- e EEE—
age is linearly proportional to the Celsius (Centigrade)
temperature.

The output from the LM35 is given to the analog to |
digital converter through LM385.Analog to digital /
converter is inbuilt part of LPC 2138.general equation

used to convert output voltage to temperature is given

below

Fig. 4 Sensor Construction
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B. Pulse rate measurement:

The sensor shown in fig. 4 consists of a super bright
red LED and light detector. The LED needs to be super
bright s the light must pass through finger and detect-
ed at other end. Now, when the heart pumps a pulse of
blood through the blood vessels, the finger becomes
slightly more opaque and so less light reached the de-
tector. With each heart pulse the detector signal var-
ies. This variation is converted to electrical pulse. This
signal is amplified and triggered through an amplifier
which outputs +5V logic level signal. The output signal
is also indicated on top by a LED which blinks on each
heart beat.

C. ECG measurement:

Electrodes are placed on human body as shown in
fig.2.to capture small electrical voltage produced by
contracting muscle due to each heartbeat. The ECG
signal obtained by the electrodes is in the range of 1
to 5mV. Due to the weak voltage level, the signal is fed
into an instrumentation amplifier to amplify and filter
the acquired signal. The fig. 5 shows circuit diagram of
ECG measurement. The amplified signal is then fed into
the ARM7 LPC 2138 having inbuilt AID converter. Digital
output of the ADC is sent to local terminal (patient’s
terminal) via an RS232 interface circuit. The parameters
are the magnitude & the duration of each wave, and
the intervals, such as R-R PP, Q-T and S-T intervals as
shownin fig.3

a) Protection Circuit:

Diode (DI, D2, D3, D4) are used to protect IC from over
voltage when input voltage reaches to 0.7V then Diode
get clamped and over voltage condition is avoided. Be-
cause of this input to instrumentation Amplifier will al-
ways be less than 0.7V.

b) Instrumentation Amplifier:

The instrumentation amplifier used is AD620 which
has a very high CMRR (90dB) and high gain (1000).
The AD620 is a low cost, high accuracy amplifier which
requires only one extern al resistor to set gain of the
amplifier.
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Fig. 5 Circuit Diagram of ECG Measurement

c) Isolation Circuit (1C: MCT2E):

It is NPN silicon planar phototransistor optically cou-
pled to a gallium arsenide infrared emitting diode. Iso-
lation circuit is used to provide isolation between input
and output. It protect patient from shock. For checking
the ECG signals on CRO we measure the ECG signals
via CRO probes In most of the cases the Patient elec-
trode ground and CRO ground is not the same, for such
cases if the CRO ground is not properly earthed then
the patient may get a Shock so for this reason we are
interfacing a Opto- isolator which provides a optical in-
sulation between the Electrode circuit and the Output
circuit.

d) Bandpass Filter (0.5 Hz - 35Hz):

We take the band pass filter the frequency range of 0.5
Hz to 35 Hz. Hence we have cascaded high pass filter
and low pass filter. Therefore lower cut-off frequency

for HPF is 0.5 Hz.
1
fe= 2rRC

@

Where C = luF, R = 330kohm
Low pass filter allow signal below 35Hz only.

fo=— (3)

~ 2mRC

Where C =0.1uF, R = 47kohm
e) Amplijier OPo7:

8 pin DIP package, low input offset voltage and high
open loop gain. This non- inverting amplifier is used for
signal conditioning purpose, gain provided by amplifier
is 143. Total gain required for ECG circuit is 1000.Using
variable resister gain adjust to 143.
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j) Notch Filter:

Notch filter is used to provide zero output at particu-
lar freq. It eliminates power line noise at 50Hz. It con-
tains H.P.F and L.P.F called twin-T network. Signal hav-
ing freq between 47HZ to 53HZ .Output of notch filter
is+2.5V.0Output of notch filter is +2.5V. It connects to in-
put of adder circuit. Adder circuit shifts the signal from

+2.5V to 0-5V. And this output gives to ADC of ARM7
LPC2138.

IV. SOFTWARE IMPLEMENT AnON OF SYSTEM
USING ARM7 LPC2138:

A. Algorithm:

To implement the system using microcontroller the
flow of the program i.e. algorithm which we are going
to implement is as follows :

1. Initialize the microcontroller ARM7.

2. Select the input parameter.

3. Generate the start of conversion (SOC) signal for
ADC through the microcontroller.

4. Wait for end of conversion (EOC) signal from the
ADC.

5. Read the equivalent digital data of the parameter
selected.

6. Display the received data.

7. Send the received data.

8. Select the next parameter.

9. Repeat the process.

V. SIMULATION OF ECG WAVEFORM:
A. Using MATLAB Simulator:

The ECG Simulator is MATLAB based simulator and is
able to produce Lead 11 ECG Waveform. The ECG simu-
lator technique is used for saving time and removes dif-
ficulty of taking real time signal. We can simulate any
ECG waveform using ECG simulator. ECG Signal is peri-
odic with fundamental frequency determined by heart-
beat. Fourier series can be used to representing ECG
signal. The fig.3 shows single period of an ECG signal is
amixture of triangular and sinusoidal wave forms. Each
significant feature of ECG signal can be represented by
shifted and scaled vers ions one of these waveforms as
shown below.
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1. QRS, Q and S portions of ECG signal can be repre-
sented

by triangular waveforms.

2.P, Tand U portions can be represented by triangular
waveforms.

The generated output Signal by MA TLAB is shown in
fig 6. The specifications are default for this signal which
can be changed according to the user’s requirement
while simulating the MATLAB code. We take heartbeat
as n, amplitude of P, R, Q, T waves as 25mV, 1.6mV,
0.025mV, 0.35mV respectively while the duration of P-R
interval, S-T interval, P interval, QRS interval as 0.16s,
0.18s, 0.09s, 0.11srespectively.
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Fig. 6 ECG Waveform simulated by MATLAB
VI. RESULT:

Figure 7 shows Detected ECG Signal on DSO after am-
plification and filtration. For instance, a display format
on computer for ECG measurement is shown in Figure
8. The MA TLAB GUI program includes name of pa-
tient, Patient Report, frequency domain window dis-
plays, also display heart rate in beats per minute. The
ECG waveform can be sent further through internet for
further analysis. This can bring a great change in tele-
medicine field. ECG Waveforms can be seen by using
the MATLAB Software.

A. Real time monitoring on Remote side phy-
sician Personal Computer:

The waveform on remote side physician computer is
observed by using Team viewer application present on
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computer so doctor can take access of patient side
computer desktop sharing and reports can be gener-
ated in computer also any one of the vital parameter
goes abnormal then alert message will be sent to the
doctor.

B. Real time monitoring on Remote side phy-
sician mobile using android application:

The waveform on remote side physician mobile is ob-
served by using Team viewer application present on
mobile so doctor can observe waveform on mobile ir-
respective of doctor is outside of clinic.

Fig. 7 Detected ECG Signal after amplification and fil-

tration.
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Fig. 8 MATLAB Graphics User Interface (GUI) for ECG
measurement and analysis

VIIl. FUTURE SCOPE:

In future work the telemonitoring application is pre-
sented which allows doctor to view his patient’s vital
parameter remotely and dynamically in a Web page
in real time and does not need to have any special re-
quirement on his PG all he needs is an internet access.
For the patient side, it is a horne based Lab VIEW appli-
cation embedded in a horne PC, during signal acquisi-
tion.
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The alert file is generated in Lab VIEW it will automati-
cally send mail using Email notification application.

VIIl. CONCLUSIONS:

This system reduce costs by enabling in-horne monitor-
ing of patients, eliminating the need for utilization of
expensive facilities, and reducing the need for trans-
portation of patients to physicians and medical cen-
ters.
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