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Abstract: An electrocardiogram (ECG) is an electrical activity of a heart and obtained by placing electrodes on the skin and 
measuring the direction of electrical current discharged by the heart. ECG mainly consists of two phases: Depolarization and 
Repolarization.  An electrocardiogram (ECG) machine is a device used to create a picture of the electrical activity of the 
heart. In this paper we discuss new concepts of wireless hospital monitoring system. This paper presents a new system 
approach for Electrocardiogram (ECG) that is capturing ECG signals through wireless transmission over GSM 3G.In this 
paper we discuss a mobile, wireless enabled ECG device using digital signal acquisition circuitry and interface to analyze 
and monitor home based heart patients. The prototype system is intended to provide an alternative to the current limited in 
purpose wired based ECG devices for monitoring patients. The design of the prototype system leads to flexibility and 
mobility of the patients anywhere. 
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I. INTRODUCTION 
 
ECG method is developed by Willem Einthoven in 
1900’s.ECG is one of the method which is used to 
measure the electrical activity of the heart. Human 
heart contains four chamber namely left atrium, right 
atrium, left ventricle and right ventricle. In human 
heart blood enters through two large veins: inferior 
and superior vena cava. The oxygen-poor blood is 
entered into the right atrium from body through veins. 
This oxygen-poor blood forwarded to the right 
ventricle, Right ventricle pushes this blood to lung. In 
the lung “Gas Exchange” Process is done on the 
oxygen-poor blood. Here oxygen is added to the 
blood. The rich-oxygen blood is pushed by lung to 
the left atrium, which forwards this blood to the left 
ventricle and finally left ventricle supply rich-oxygen 
blood to the whole body. ECG mainly consists of two 
phases: Depolarization and Repolarization. 
Depolarization means mechanical contraction of the 
heart chamber i.e. either atrium or ventricle, and 
Repolarization means the mechanical relaxation of 
the heart chamber. The main goal of this project is to 
develop an affordable and portable solution for ECG 
signal analysis for remote monitoring of cardiac 
patients at home. An ECG monitor, 
Electrocardiogram (ECG) that which capture ECG 
signals and transfers these signals through wireless 
transmission over GSM 3G. The ECG-machines are 
commonly used for diagnosis and supervision of 
patients, and it is expensive. Mobile telemedicine 
systems are useful especially if patients are traveling 
or isolated far from a reference hospital. These 
Mobile telemedicine systems provides 
communication with the reference hospital through 
incorporating technologies such as GSM 3G and 
systems allows the wireless transmission to health or 
control centers or reference hospital.   

 
II. ARM LPC2148 PROCESSOR 
 
The LPC2148 microcontrollers are 16-bit/32-bit 
ARM7TDMI-S CPU. It supports real-time emulation 
and embedded trace. LPC2148 combine embedded 
high speed flash memory ranging from 32 Kb to 512 
Kb with microcontroller. The LPC2148 
microcontrollers are small in size and requires low 
power consumption hence used in applications where 
miniaturization is a key requirement. The LPC2148 
microcontrollers provides Serial communications 
interfaces ranging from a USB 2.0 Full-speed device, 
multiple UARTs, SPI, SSP to I2C-bus and on-chip 
SRAM of 8 Kb up to 40 Kb.  The LPC2148 
microcontroller contains 128-bit wide memory 
interface and a unique accelerator architecture, which 
provides 32-bit code execution at the maximum clock 
rate. It provides two 32-bit timers/external event 
counters with four captures and four compare 
channels each, PWM unit with six outputs and 
watchdog. The LPC2148 microcontroller provides 
low power real-time clock with independent power 
and also provides Multiple serial interfaces: two 
UARTs (16C550), two Fast I2C-bus (400 Kbit/s). 
 
III. LITERATURE REVIEW 
 
Patrick O. Bobbie, Hema Chaudhari and Chaudary-
Zeeshan Arif they define Homecare Telemedicine: 
Analysis and Diagnosis of Tachycardia Condition in 
an M8051 Microcontroller in [2]. This paper focuses 
on the development of a portable real-time system for 
analysis of ECG signals of a patient and also provides 
algorithms and techniques for buffering and 
analyzing the digitized signals. These methods are 
used for detecting sections of the ECG waveform like 
the P-wave and QRS complex, for primary diagnosis 
of heart disease of home-cared patients. The use of 
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monitoring and analyzing ECG signals system at 
home can provide preliminary informative details of 
home-cared patients by using PDA/PC and this 
system simultaneously alert the doctor of any 
emergencies. This paper mainly focused on a 
development platform for real-time analysis of ECG 
signals and also provides a capability for real time 
software to analysis of ECG signal. Costas S. 
Iliopoulos AND Spiros Michalakopoulos IN [3], they 
describe A Combinatorial Model for ECG 
Interpretation.in this paper they represent a new 
approach that is a combinatorial model for analyzing 
and interpreting an electrocardiogram (ECG). This 
model detects a QRS peak or QRS complex and also 
provides an online algorithm, which is worked with 
space as well as time efficient. A Combinatorial 
Model for ECG Interpretation model provides 
advantages like small memory requirements and 
interpreting large amounts of pre-recorded ECG data. 
This paper provides steps for monitoring system, 
which is to be able to analyze the heart rate and 
rhythm disturbances. Steps are; QRS Detection 
Problem, Parameters and Conditions, Algorithm 
Outline and Pseudo-code, Discussion on the Space 
Complexity. Borromeo S, Rodriguez-Sanchez C, 
Machado F, Hernandez-Tamames JA and de la Prieta 
R. in [4], describe new concepts of Reconfigurable, 
Wearable, and Wireless ECG System. They develop 
bio-signal acquisition devices to be easily integrated 
into the clinical routine. In this paper, they present a 
new A Reconfigurable, Wearable, Wireless ECG 
System for Electrocardiogram (ECG) acquisition as 
well as its processing, and wireless transmission 
provides less noise in ECG signals like Power line 
interference, Electrode contact noise, Baseline 
wandering and ECG amplitude due to respiration 
Instrumentation noise generated by electronic devices 
used in signal processing, and other less significant 
noise resource. This model provides less Size and 
power consumption, which provides mobility and 
comfort to the patient.  They designed a modular 
hardware system, which is composed of three layers 
that can be plugged/unplugged: communication layer, 
processing layer and sensor layer and also developed 
we also present a general purpose end-user 
application developed for mobile phones or Personal 
Digital Assistant devices (PDAs), and an autonomous 
platform based on a Field-Programmable Gate Array 
(FPGA) for developing and debugging.  Sagar Pujari, 
Patrick O. Bobbie, Chaudary Zeeshan Arif, Hema 
Chaudhari , in [5], they describe an 
Electrocardiogram (EKG) Data Acquisition and 
Wireless Transmission System. In this paper, they 
present a development platform of an EKG sensor, 
which are capable for transmitting EKG signals via 
wireless technology such as Bluetooth, GPRS, GSM 
or Wi-Fi to a PC or set-top box. They used 802.11b to 
demonstrate the working of the sensor, which makes 
EKG data easy to obtain, and effective. This system 
provides heart patients home based monitoring 

facility as well as it also provides patient mobility in 
hospital premises to efficiently monitor EKG which 
is not possible due to wires etc. Also provides doctors 
central monitor system facility instead of visiting 
each room and checking the respective monitors. 
Patrick O. Bobbie, Chaitanya Deosthale and Walter 
Thain in [7] describe Telemedicine system, which is a 
Mote-Based Data Acquisition System for Real Time 
Health Monitoring. In this paper they develop an 
integrated sensor-based, wireless-enabled ECG 
device using analog/digital signal acquisition 
circuitry and a TCP-enabled interface to log, analyze 
and monitor home based heart patients. This system 
provides flexibility and mobility of the patients. They 
construct ECG device/board using analog electronics, 
which is obtaining, amplifying and filtering the 
captured signals. This ECG device/board is interfaced 
with wireless sensors, which are mounted on 
MicaZ™’s-RF enabled micro-processor nodes, which 
provide the wireless platform. MDA300CA™ sensors 
are used for signal acquisition and MPR2400™ is 
used to transmit the signals in the unlicensed 2.4GHz 
ISM band.  
 
CONCLUSION 
 
In this paper we discuss a mobile, wireless enabled 
ECG device using digital signal acquisition circuitry 
and interface to analyze and monitor home based 
heart patients. This system provides heart patients 
home based monitoring facility as well as it also 
provides patient mobility in hospital premises to 
efficiently monitor ECG which is not possible due to 
wires etc. The work done in this field is reviewed in 
literature review.  
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