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Abstract— The risk of chronic diseases increases as population increases which in turn results an increase in cost of 
healthcare.Health care is currently one of the most regulated industries in the country. Doctors already devote a significant 
amount of their day to detailed documentation, paperwork, and signatures. This takes away from potential time doctors can 
spend at the bedside with their patients. In such cases technology of biotelemetry plays a vital role. 
Telemetry is used for patients (biotelemetry) who are at risk of abnormal heart activity, generally in a coronary care unit. 
Such patients are outfitted with measuring, recording and transmitting devices. A data log can be useful in diagnosis of the 
patient's condition by doctors. In general terms, Biotelemetry (or Medical Telemetry) involves the application of telemetry in 
the medical field to remotely monitor various vital signs of ambulatory patients.  
A doctor can observe a patient’s ECG, temperature and heart beat rate from a distant place with this technology. The major 
challenge however is to develop computational models for automated detection of health events that can work reliably in the 
natural field environment. The implementation of our project is to determine real time patient monitoring within an 
integrated tele-medicine system prototype. Each of the physical parameters that are to be transmitted are sensed using 
appropriate sensors and are processed in an Arm processor. We have used ZigBee technology for wireless transmission of 
these physical parameters and they are updated in a web portal (IoT). Apart from this we are going to introduce an automatic 
syringe which injects nitro-glycerine when any abnormalities occur (i.e. upon proper prescription by a doctor).It tends to 
provide relief for the victim when there is occurrence of any situation such as a heart attack. 
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I. INTRODUCTION 
 
Chronic illness, particularly heart disease, is a 
problemthat has a dramatic impact on the 
productivity of affected individuals and the cost of 
healthcare.  As the risk of chronic illness increases 
with age and with projections predicting an 
increasingly elderly population, the costs of 
healthcare are going to rise.  The prevention and 
effective management of chronic diseases may be the 
only lasting solution, and remote medical monitoring 
will be an integral part of that approach. 
Health is one of the global challenges for humanity. 
According to the constitutions of World Health 
Organization (WHO) the highest attainable standard 
of health is a fundamental right for an individual. 
Cardiovascular disease is the leading global cause of 
death accounting for 17.3 million deaths per year and 
the number is expected to grow more .To keep 
individuals healthy an effective and readily accessible 
modern healthcare system is a prerequisite. A 
modernized healthcare system should provide better 
healthcare services to people at any time. Currently, 
the healthcare system is undergoing a cultural shift 
from a traditional approach to a modernized patient 
centered approach. In the traditional approach the 
healthcare professionals play the major role. 
 
II. PROBLEM STATEMENT  
 
There are some shortcomings present in existing 
system. Currently there are number of health 

monitoring systems available for the ICU patients 
which can be used only when the patient is on bed. 
This system is wired everywhere. The patient is 
monitored in ICU and the data transferred to the PC is 
wired. Such systems become difficult where the 
distance between System and PC is more. 
Regular monitoring of patient is not possible once 
he/she is discharged from hospitals. These systems 
cannot be used at individual level. The other problem 
with these systems is that it is not capable of 
transmitting data continuously also range limitations 
of different wireless technologies used in the systems. 
So to overcome these limitations of systems I have 
proposed a new system. This system is able to 
transmit the parameters of patient continuously and 
over long distance wirelessly. Hence we can aid the 
patient with the above system as soon as possible. 
 
III. DESIGNING  
 
This project consists mainly of two design systems 
and they are: 

 Hardware Design 
 Software Design 

HARDWARE DESIGN: 
This consists of the power supply, Arm processor 
lpc2148, ECG Sensor, Heart Beat Sensor, 
Temperature Sensor, ZigBee, DC Motor. 

1. POWER SUPPLY: 
LPC2148 works on 3.3 V power supply. LM 117 can 
be used for generating 3.3 V supply. However, basic 
peripherals like LCD, ULN 2003 (Motor Driver IC) 
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etc. works on 5V. So AC mains supply is converted 
into 5V using below mentioned circuit and after that 
LM 117 is used to convert 5V into 3.3V. 
Transformer: It is used to step down 230V AC to 9V 
AC supply and provides isolation between power 
grids and circuit. 
Rectifier: It is used to convert AC supply into DC. 
Filter: It is used to reduce ripple factor of DC output 
available from rectifier end. 
Regulator: It is used to regulate DC supply output. 

2. ARM PROCESSOR: 
The AT89S52 is a low-power, high-performance 
CMOS 8-bit microcontroller with 8K bytes of in-
system programmable Flash memory. The device is 
manufactured using Atmel’s high-density non-
volatile memory technology and is compatible with 
the industry-standard 80C51 instruction set and pin 
out. The on-chip Flash allows the program memory to 
be reprogrammed in-system or by a conventional 
non-volatile memory programmer. By combining a 
versatile 8-bit CPU with in-system programmable 
Flash on a monolithic chip, the Atmel AT89S52 is a 
powerful microcontroller which provides a highly-
flexible and cost-effective solution to many 
embedded control applications. 
Traditionally, embedded devices include two types of 
processors: a Microcontroller and a DSP to process 
signals. However, with the development of ARM 
processors, last two can be replaced by one single 
processor. This unit is the heart of the complete 
system. It is actually responsible for all the process 
being executed. It will monitor & control all the 
peripheral devices or components connected in the 
system. In short we can say that the complete 
intelligence of the project resides in the software code 
embedded in the ARM 7. The code will be written in 
Embedded C and will be burned or programmed into 
the code memory using a programmer. 

3. ECG SENSOR: 
         The electrocardiogram (ECG or EKG) is a 
diagnostic tool that measures and records the 
electrical activity of the heart in exquisite detail. 
Interpretation of these details allows diagnosis of a 
wide range of heart conditions. These conditions can 
vary from minor to life threatening. 
The ECG is the electrical manifestation of the 
contractile activity of the heart, and can be recorded 
fairly easily with surface electrodes on the limbs or 
chest. The rhythm of the heart in terms of beats per 
minute (bpm) may be easily estimated by counting 
the readily identifiable waves. The amplifier takes the 
input from 3 electrodes which are connected to the 
patient. 

4. HEART BEAT SENSOR: 
Heart beat sensor is designed to give digital output of 
heat beat when a finger is placed on it. When the 
heart beat detector is working, the beat LED flashes 
in unison with each heartbeat. This digital output can 
be connected to microcontroller directly to measure 
the Beats per Minute (BPM) rate. It works on the 

principle of light modulation by blood flow through 
finger at each pulse.Heart Beat Cavity Measurement 
System ICLM358is used for Heart Beat Sensor. Its 
dual low power operational amplifier consists of a 
super bright red LED and light detector. 
 
PIN NAME DETAILS: 

 +5V Power supply Positive input. 
 OUT Active High output. 
 GND Power supply Ground. 

 
5. TEMPERATURE SENSOR: 

LM35 series are precision integration-circuit 
temperature sensors whose output voltage is linearly 
proportional to the Celsius temperature. The LM35 
does not require any external calibration or trimming 
to provide typical accuracies. This is 3 legs IC that 
directly gives analog output. This unit requires 
+5VDC for it proper operation. 
The LM158 series consists of two independent, high 
gain, internally frequency compensated operational 
amplifiers which were designed specifically to 
operate from a single power supply over a wide range 
of voltages. Operation from split power supplies is 
also possible and the low power supply current drain 
is independent of the magnitude of the power supply 
voltage. Application areas include transducer 
amplifiers, dc gain blocks and all the conventional op 
amp circuits which now can be more easily 
implemented in single power supply systems. For 
example, the LM158 series can be directly operated 
off of the standard +5V power supply voltage which 
is used in digital systems and will easily provide the 
required interface electronics without requiring the 
additional ±15V power supplies.  

6. ZIGBEE: 
ZigBee is one of the global standards of 
communication protocol formulated by the significant 
task force under the IEEE 802.15 working group. The 
fourth in the series, WPAN Low Rate/ZigBee is the 
newest and provides specifications for devices that 
have low data rates, consume very low power and are 
thus characterized by long battery life. The XBee 
Znet modules provide better range but it requires 
further set up. 

7. DC MOTOR: 
The DC motor is used here in order to inject nitro-
glycerine upon prescription automatically. Every DC 
motor has six basic parts -- axle, rotor, stator, 
commutator, field magnet(s), and brushes. In most 
common DC motors (and all that Beamers will see), 
the external magnetic field is produced by high-
strength permanent magnets1. The stator is the 
stationary part of the motor; this includes the motor 
casing, as well as two or more permanent magnet 
pole pieces. The rotor (together with the axle and 
attached commutator) rotates with respect to the 
stator. The rotor consists of windings (generally on a 
core), the windings being electrically connected to the 
commutator.  
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The geometry of the brushes, commutator contacts, 
and rotor windings are such that when power is 
applied, the polarities of the energized winding and 
the stator magnet(s) are misaligned, and the rotor will 
rotate until it is almost aligned with the stator's field 
magnets. As the rotor reaches alignment, the brushes 
move to the next commutator contacts, and energize 
the next winding. Given our example two-pole motor, 
the rotation reverses the direction of current through 
the rotor winding, leading to a "flip" of the rotor's 
magnetic field, driving it to continue rotating. 
SOFTWARE DESIGN: 
This includes the coding of ARM processor and 
coding for downloading of data and for GUI 
(Graphical User Interface) on server side.   
For lpc2148: Embedded c using Keil software.    
For GUI: VB.Net   
For ZigBee:  XCTU software for configuring ZigBee    
For graphical user interface I am using Visual studio 
2008. I have designed a GUI using VB.Net .On the 
server side the code is developed. This code generates 
a GUI which includes blocks for ECG, Temperature 
and heart beatand number of samples; Received data, 
system error message.  
BASIC BLOCK DIAGRAM: 
 

 
Fig 1: Control Room 

 

 
Fig 2: Transmitter section 

 
CONCLUSION 
 
From the above designed project one can conclude 
that we are able to transmit the data which is sensed 
from remote patient to the server PC by using 
wireless transmission technology ZigBee. Using 

ZigBee at receiver the data is received and displayed 
on the PC of doctor. Also if doctor is not present in 
campuses he will receive SMS on his mobile phone 
in case any parameter of the goes beyond the normal 
range. The leads of the ECG sensor must be stick 
properly to the patient, which is nearest to the chest 
side of patient. So that we get more and more correct 
ECG. 
A novel wireless data collection for health monitoring 
system of electric machine based on wireless sensor 
network (ZigBee) is proposed and developed in this 
project. The unique characteristics of ZigBee 
networks such as low power, low cost, and high 
flexibility make them ideal for this application. As 
the focus of this, the hardware design and 
implementation of a ZigBee based wireless sensor 
network are discussed in our project. And automatic 
syringe model is implemented using DC motor. 
 
FUTURE ENHANCEMENT 
 
There is always chance to improve any system as 
research & development is an endless process. Our 
system is no exception to this phenomenon. The 
following measurements can be done in future: Blood 
pressure, Pulse oximetry and, Galvanic-Skin 
Resistance Amenia.Using GPS the position of the 
patient can be detected so that help can be provided in 
case of emergency from nearest hospital. There is 
also a possibility of attaching automated external 
defibrillator along with this system to provide a shock 
automatically. 
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