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Abstract - Power line systems use the standard electrical power lines to transmit data. For many years, power lines have 
been used for low speed (<30kbps) data communication in application like power distribution, automation and remote meter 
reading. The objective of this work is to have a quantitative assessment of the important physiological variables of the 
patients during critical periods of their biological functions from a distance. The distance may be realized within a hospital 
and more specific from ICU room to nursing or monitoring room. Patient monitoring equipment includes; acute care 
physiologic monitoring system continuously measures and displays data on vital signs, such as heart rate, body temperature 
and respiration rate. In this work, system consists of embedded systems and communication channel has been designed for 
transmitting real data mentioned above. Two main topologies have been implemented; Firstly two wires has been used as a 
channel for basic embedded system and secondly power line was used as a transmission channel for the same purpose; in 
other hand GSM is used for sending SMS to doctor’s mobile. 
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I. INTRODUCTION 
 
Power Line Communication (PLC) is a 
communication technology that enables sending data 
over existing power cables. Domotics, Smart Home 
Systems, Ambient Intelligence are all terms that 
describe the intelligent co-operation of several 
different equipments to manage the home 
environment in an intelligent, safe and comfortable 
way [4]. The same idea is also applicable to bigger 
constructions, and in that case it takes the name of 
Building Automation and also for hospitals. In fact, 
during the process of designing a building for 
hospitals, people have to consider appropriate spaces 
for the electric plant, and if the presence of a domotic 
system is planned, it is better to take it into account 
during the design phase, just to optimize spaces, the 
amount of used wires, the position of the modules and 
so on. There are many communication technologies 
available like wireless communication, zigbee 
communication but this all involves extra bulky 
wiring infrastructure cost including the initial cost. 
This can be eliminated by a technology which is well 
into existence and which reduces cost of electrical 
wiring and uses the already available power line 
wires known as the power line communication. The 
intent of this work is to send the biomedical 
parameters like the heart rate, respiration rate and 
body temperature through PLC system [1]. 
 
II. METHODOLOGY 
 
 
 

 

 
Fig 2.1 Block Diagram of PLC system 

 
The main system consists of two circuits of 
embedded system (for transmitter and receiver); one 
situates in the transmitter part and second circuit 
presents in the receiver part. the role of the 
transmitter section is to extract the biomedical 
parameters from the patient and to send them over the 
230v power line through the PLC modem. The 
parameters are extracted with the help of the different 
sensors used in the work the role of the receiver is 
acquire the biomedical data from the 230v power line 
again through the PLC modem and check for any 
errors and then display it on the LCD panel. A buzzer 
is provided to indicate/alert that the parameters have 
exceeded their limits and simultaneously a message is 
sent to the concerned doctor for the immediate action. 
The transmitter and receiver are kept at two different 
rooms where one is used as transmitter and other as 
receiver.  
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Note that transmitter and receiver can be used as 
transceiver or vice-versa. The block diagram of the 
PLC system is shown in figure 2.1. 
 

Parameters have been extracted from human 
body are temperature, heart rate and respiration rate.  
 

The following sensors are going to be 
implemented in this work.  

a) heart rate sensor 
b) body temperature sensor and 
c) respiration rate sensor. 

 
a) Heart rate sensor: 

 
 Here we will use Electric Microphone as a 
sensor i.e. we use Microphone to detect the heartbeat. 
The heart rate sensor is attached to the patient whose 
heart rate must be known. The corresponding analog 
signal is obtained from the microphone which needs 
to be amplified by using an operational amplifier 
because of its low audio signal. To remove the noise 
in the output of operational amplifier we have to 
connect it to a low pass filter, then to a power 
amplifier in order to drive any type of head phones 
through which we can hear the heart beat. For 
Heartbeat counter the signal from operational 
amplifier is converted into digital pulse by using 
comparator. The simplified block diagram of 
electronic microphone is shown in figure 2.2. 
 

 
Figure 2.2 Block diagram of Electronic Microphone 

 
b) Body Temperature Sensor: 

 
The DS1620 Digital Thermometer and 

Thermostat provides 9–bit temperature readings 
which indicate the     temperature of the device. 
Following are the features 

 
 Requires no external components 
 Supply voltage range covers from 2.7V to 

5.5V 
 Measures temperatures from -55°C to 

+125°C in 0.5°C increments; Fahrenheit 
equivalent is -67°F to +257°F in 0.9°F 
increments 

 Temperature is read as a 9-bit value 
 Converts temperature to digital word in 1 

second (max) 
 Thermostatic settings are user-definable and 

non-volatile 

 Data is read from/written via a 3-wire serial 
interface (CLK, DQ, RST ) 

 Applications include thermostatic controls, 
industrial systems, consumer products, 
thermometers, or any    thermally sensitive 
system 

 8-pin DIP or SOIC (208-mil) packages 
 
Description: 

 
The DS1620 digital thermometer and thermostat 
provides 9-bit temperature readings which indicate 
the temperature of the device. With three thermal 
alarm outputs, the DS1620 can also act as a 
thermostat. THIGH is driven high if the DS1620’s 
temperature is greater than or equal to a user-defined 
temperature TH. TLOW is driven high if the DS1620’s 
temperature is less than or equal to a user-defined 
temperature TL. TCOM is driven high when the 
temperature exceeds TH and stays high until the 
temperature falls below that of TL. The pin 
assignment of the DS1620 is shown in figure 2.3. 
 

 
 

Figure 2.3 Pin details of DS1620 Temperature Sensor 
 
Measuring Temperature: 
 

A block diagram of the DS1620 is shown in 
figure 2.4. The DS1620 measures temperatures 
through the use of an onboard proprietary 
temperature measurement technique.  
 
The DS1620 measures temperature by counting the 
number of clock cycles that an oscillator with a low 
temperature coefficient goes through during a gate 
period determined by a high temperature coefficient 
oscillator. The counter is preset with a base count that 
corresponds to –55 C. If the counter reaches 0 
before the gate period is over, the temperature 
register, which is also preset to the –55 C value, is 
incremented, indicating that the temperature is higher 
than –55 C. At the same time, the counter is then 
preset with a value determined by the slope 
accumulator circuitry. This circuitry is needed to 
compensate for the parabolic behaviour of the 
oscillators over temperature. The counter is then 
clocked again until it reaches 0. If the gate period is 
still not finished, then this process repeats. 
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Figure 2.4 DS1620 Functional Block Diagram 
 
The slope accumulator is used to compensate for the 
nonlinear behaviour of the oscillators over 
temperature, yielding a high-resolution temperature 
measurement. This is done by changing the number 
of counts necessary for the counter to go through for 
each incremental degree in temperature. To obtain the 
desired resolution, therefore, both the value of the 
counter and the number of counts per degree C (the 
value of the slope accumulator) at a given 
temperature must be known. 
 

a) Respiration rate sensor: 
 
 Respiratory activity can be detected by 
measuring changes in the impedance across the 
thorax. Several types of transducers have been 
developed for the measurement of respiration rate. 
The circuit diagram of the respiration sensor is shown 
in fig 2.5. 
 
A Strain Gauge type Chest Transducer is a suitable 
transducer to measure the respiratory activity. The 
respiratory movement results in the changes of the 
strain gauge element of the transducer hence the 
respiration rate can be measured. A respiration belt 
that is basically a piezoelectric sensor embedded into 
an elasticized belt that you put around your chest. As 
we breathe, the belt stretches and this produces a 
small voltage from the piezoelectric (of the order of a 
few tens of mill volts).  A circuit that will amplify the 
signal to somewhere in the region of 0 - 5V that can 
be connected to microcontroller to read the signal 
programmatically. 

 
 

Figure 2.5 Respiration Sensor 

        In this work, microcontroller AT89S52 is used 
in both transmitter and receiver. Embedded system of 
the transmitter consists of microcontroller 89S52, 
ADC 0809 which provides eight selected channels 
and LCD for display and the receiver consists of only 
microcontroller 89S52 and LCD for display. In this 
work, we are using power line as transmission media 
instead of RS232’s. The circuit consist of basic 
modulator (Driver and Injection Circuit), high pass 
filter and driver, a coupling filter consists of isolation 
transformer and two capacitors which have been 
designed for realizing firstly an isolation from AC 
power line (230V 50Hz) and secondly for injection 
digital data (with high frequency) through power line 
[2]. 
 

The three physiological parameters of the patient 
will be monitored continuously and sent to the doctor 
wherever he may be who knows the entire condition 
of the patient’s health. Thus, to send this data, we are 
using the wireless technology. When the monitoring 
system sends a message to the doctor’s phone, which 
can send or receive the messages from/to the doctor. 
The device we are using is the GSM modem. The 
GSM modem will be interfaced with the 
microcontroller through serial interface. 

 
          The analog quantities from the sensor output 
are converted into corresponding digital values using 
ADC. This converted digital value is sent to the 
microcontroller which stores this value temporarily. 
The doctor can read the transmitted data through his 
mobile phone and can take care of the patient’s 
condition wherever he may be. The doctor has to send 
predefined messages to the modem to retrieve the 
data. The modem receives the predefined messages 
and intimates the same to the microcontroller. Now, it 
is the job of the microcontroller to read the value, 
process it and send the requested value to the doctor 
through power line modem. The user can read the 
updated data whenever he reads the predefined 
messages to the modem. These values can also be 
displayed on the LCD. 
 
III. RESULTS AND DISCUSSIONS 
 

TABLE I 
BIOMEDICAL PARAMETERS OBTAINED BY 

TRADITIONAL METHOD 
 

SI. 
No. 

Body 
Temperature 

(0C) 

Heart Rate 

(bpm)beats/min 

Respiration Rate 

(bpm) 
breaths/min 

1 37 88 14 

2 39 87 12 

3 36 85 13 

4 38 86 15 
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Table I shows the test results which are obtained from 
the three different sensors for the three vital 
biomedical parameters of the human body namely 
body temperature, heart rate and the respiration rate 
which determines the condition of the patient, using 
the traditional method. All the results are obtained 
from an adult person. 
  

TABLE II 
BIOMEDICAL PARAMETERS OBTAINED BY 

PLC METHOD 
 

SI. 
No. 

Body 
Temperature 

(0C) 

Heart Rate 

(bpm)beats/min 

Respiration 
Rate 

(bpm) 
breaths/min 

1 36 87 13 

2 38 86 11 

3 35 86 12 
4 37 85 14 

 
Table II shows the test results which are obtained 
from the three different sensors for the three vital 
biomedical parameters of the human body namely 
body temperature, heart rate and the respiration rate 
which determines the condition of the patient, using 
the power line communication method. All the results 
are obtained from an adult person. The vital 
parameters are transmitted via the power lines 
successfully with minimal error. 
 
Therefore, it is possible to send the biomedical data 
over the 230v power line through the PLC modem 
efficiently and it is clear from the above two tables 
that the parameters are transmitted successfully. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CONCLUSION 
 
Power line communication is a valid technique that 
allows the exchange of data by means of the power 
line cables that are present in every dwelling and in 
every building. Even if there are some problems of 
noise and possible interferences, modern modulation 
methods make PLC systems in general affordable and 
reliable. Information transmitted through the power 
line can be used to share data with high bit rates and 
therefore this is an easy and low cost way of 
effectively using the power line network for sending 
and receiving biomedical data. 
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