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operating time, precision, and reliability. Wireless
biosensors are a group of embedded smart sensors that
facilitates continuous recording and monitoring about health
condition of a person and transfer it over a long-distance
communication network.

Abstract- This paper presents a framework for healthcare
system using interactive biosensors. It has the potential to
monitor vital signals from multiple biosensors. It comprises of
two subsystems. The Biomedical signals are collected and
processed using this communication system. The first stage is
the wireless body area network (WBAN) that runs a number of
biosensors that is internal subsystem. At the second stage,
further processing is performed by a local base station that is
external subsystem, using it the raw data is transmitted onrequest by the mobile device. The raw data is also stored at this
base station. The processed data as well as the analysis results
are then monitored and diagnosed through a human-machine
interface. In this paper we have carried out the survey of
current various aspects of WBAN technologies that are being
used in healthcare applications.
Key Words - Autonomous healthcare, biosensors, Reliable
and secure data-transmission, vital signals, ZigBee.

I. INTRODUCTION
Recently, Wireless Body Area Network (WBAN) is
growing research area in the healthcare industry across the
globe. The health monitoring is the requirement of the
rapidly increasing health problems with enormously growing
population for endurance of life of ill patients. As numerous
wireless body area network technologies emerge, the interest
for applications such as health monitoring, smart homes, and
industrial control has grown significantly. ZigBee is the first
industrial standard WPAN technology that provides shortrange, low-power, and secured communication, and supports
mesh networking and multi-hopping. It is a new wireless
network protocol stack of IEEE 802.15.4 used in industrial
equipment and home appliances in order to capture in multitype, multi-point biosensor information. While many smart
home application areas such as lighting, security, and
climate control have been suggested using the ZigBee
standard, health-care applications have not received much
attention even with their importance and high-value added.
In this paper, we present a wireless communication system
for real-time health monitoring with secure transmission
capability using ZigBee RF module. One of the most
promising applications of biosensor network is for human
healthcare monitoring. A number of tiny wireless biosensors,
strategically placed on the human body, create a wireless
body area network that can monitor various vital signals,
providing real-time feedback to the user and medical
caretaker. The wireless body area networks assure to
develop health monitoring system. However, designers of
such systems face a number of difficult tasks, as they need to
address often quite contradictory requirements for size,

Fig.1. Wireless Communication healthcare System
The traditional system is widely used in biomedicine to
collect parameters for daily homecare. The traditional
system adopts wired way which makes the system complex,
bulky and expensive. The wireless communication
healthcare system is illustrated in fig.1. adopting wireless
way wiring is convenient and economical. Wireless
biomedical sensors are a group of embedded smart sensors
that form a network from wireless communication links and
operate within the human body.
The suggested system has the minimum requisites of an
autonomous system: Dot matrix multi-sensors array, an
intelligent power saving and supervision, an embedded
microcontroller and a serial communications block for the
two way transmission of data (half-duplex) through a
ZigBee RF transceiver module and via GSM. A biosensor
system is to be worn by the individuals for a long duration.
This limits the size of the battery and it has made energy the
most critical resource in WBAN. The parameters sensed by
the individual devices are to be transferred onto a mobile
phone or a tablet via wireless network. This data is then
gathered, stored and then sent to the doctor for continuous
monitoring of health condition. The doctor can then access
the health status of patient on the go and it helps the patient
to acquire immediate treatment. An Asynchronous ReceiverTransmitter) and an enhanced USB interface working with a
clock frequency up to 20 MHz. is internally implemented
RISC architecture gives an instruction runtime between 80
and 200 ns depending on the chosen oscillator. The dot
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matrix sensors array contains several sensors, which can
sense one or more physical quantities. The addressable
sensor interface chip provides the address, the amplification
and analog-to-digital conversion of the sensed signal. It
contains an analog multiplexer, a programmable analog
front-end and a ten bits analog to digital converter, makes
the sensor interface chip a versatile component, which can
be programmed at any time. It offers options for intelligent
power management. Indeed, all channels which are not in
use can be switched off individually. Thus, the
microcontroller performs several important tasks:
1. It controls the sensor interface chip and provides its
settings, such as the configuration of the readout
electronics like sensor address and analog front-end
configuration as well as sensor-specific software
routines.
2. It gathers the data coming from the sensor interface
chip and stores it in a memory.
3. It implements some smart compression algorithms
that are base-band coder/decoder to reduce the
energy consumption during data transmission.

milliliters per hour say 1ml to 1000ml. After receiving the
signal from keypad, the Microcontroller sets the system to
administer anesthesia to the prescribed level. It then analyses
various bio-medical parameters obtained from the sensors to
determine the direction of rotation of the stepper motor. The
rotation of the stepper motor causes the Infusion Pump to
move in forward or in a backward direction and the
anesthesia provided in the syringe is injected into the body
of the patient. If the level of anesthesia is decreased to lower
level than the set value, the alarm gets activated to alert the
anesthetists to refill the anesthesia in the syringe pump to
continue the process. In this design, the total timing and
opposite flow of blood will also be detected by using Micro
Controller.
MEASUREMENT OF BIO-MEDICAL PARAMETERS

The measurement of biomedical parameters determines
the overall condition of the patient. Fig.2 shows the
measurement of bio-medical parameters. It is a vital process
and plays a very significant role in the level of anesthesia
that has to be administered to the patient. Only based on
these parameters the movement of the stepper motor is
determined. Transducers and Thermistors are the key links
in all sensors designed to describe and analyze the biomedical parameters. The transducers used in the system find
applications in patient monitoring systems and experimental
work on four parameters namely temperature, blood
pressure, pulse and respiratory activity. Both transducers and
thermistors are made in a wide variety of forms suitable for
use in medical applications. They are available as
1. Wafers for applying on the skin surfaces
2. Tiny beads for inserting into the tissues

II. RELATED WORK
The bi-directional communication link sends the sensor's
data to the transceiver and provides the microcontroller with
new programming instructions. Hence, the accuracy,
sensitivity, acquisition rate and data processing can be
changed during operation, which are necessary to adapt the
system to the environment changes and to compensate for
drift phenomena.

1. TEMPERATURE SENSOR
Thermistors or thermal resistor is a two-terminal
semiconductor device whose resistance is temperature
sensitive and used for the measurement of temperature. The
value of such resistors increases/decreases with increase in
temperature. The Thermistors have very high temperature
coefficient of resistance of the order of 3% to 5% per ºC,
making it an ideal temperature transducer. The temperature
co-efficient of resistance is normally negative. The output of
the temperature sensor is given to the amplifier stages.
Resistance thermometers can also be used to measure the
body temperature. Important characteristics of resistance
thermometers are high temperature co-efficient to resistance,
stable properties so that the resistance characteristics does
not drift with repeated heating or cooling or mechanical
strain and high resistivity to permit the construction of small
sensors. LM35 can also be used as temperature sensor.

Fig.2. Block Diagram of Monitoring System
By using the keypad provided along with the
Microcontroller, the anesthetist can set the level of
anesthesia to be administered to the patient in terms of

2. RESPIRATION SENSOR
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The prime function of the respiratory system is to supply
oxygen to the tissues and remove carbon dioxide from the
tissues. The breathing action is controlled by muscular
action causing the volume of the lung to increase and
decrease to affect a precise and sensitive control of the stress
of carbon dioxide in the arterial blood. Under normal
circumstances, this is rhythmic action. 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. 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.

administration of Anesthesia is needed for a successful
surgery as it has following advantages.
a) The need for an anesthetist is eliminated.
b) Level of anesthesia is not varied, so the future side effects
are eliminated.
c) IR detector is also included in the system for monitoring
the total anesthesia level for the entire period of the surgery
time.

CONCLUSION
With such a smart system including multiple biosensors of
different types, we envisage a future where biosensors can
form a wireless sensor network, as dot matrix sensors,
comprising a large number of nodes whose placement in the
body can be either pre-determined or random according to
the application.
In this research work we are focusing to develop an
optimized microcontroller-based architecture for REAL
TIME multi-purpose wireless biomedical system based on
ZigBee and GSM wireless data transceiver. It has the
capability to monitor biomedical signals from multiple
biosensors by means of different communication standards.
Its capability has been tested through standard sensors such
as temperature, pressure, and oxygen sensors with enhanced
user graphical interface to visualize and monitor the progress
of multi-sensor curves concurrency in real-time. In addition,
we have to develop a ZigBee-ready compliant wireless
system that offer low power consumption, low cost and
advanced network configuration possibilities. Its reliability
has been measured and tested through experimental results
related to the bit error rate measurement. Hence, an
affordable transmitting power level has been selected to
reduce the power consumption and saves the energy. For this
purpose, and in addition to the use of higher transmission
frequency for the real implantable system, our future work
can be concentrated on a comparative study between UHF,
ZigBee and Wi-Fi wireless data link system to evaluate the
most adequate wireless link to be compliant with such a
biomedical healthcare systems

3. HEART BEAT SENSOR
It is very important that heart beat rate of everybody has to
be in normal. Normal heart beat rate is 72 beats/minute.
Heart beat rate define the working condition of our body. A
sensor is designed for monitoring the changes in the heart
beat of the human body. There are 2 ways of monitoring
heart beat rate information from the body.
1. Electrocardiogram (ECG)
2. Pulse
Electrocardiogram (ECG):
The E.C.G or Electrocardiogram generates the electrically
picked up signals from the limbs due to the nervous activity
of the heart. The electrodes are pasted on to the two hands
and the left leg, the right leg electrode serves as the common
or ground reference. The signals are picked up and amplified
by high gain differential amplifiers and then the
electrocardiogram signal is obtained.
Pulse:
The pulse signal refers to the flow of blood that passes
from the heart to the limbs and the peripheral organs once
per beat. Usually, the physician looks for the pulse on the
wrist of the patient. The artery is near the surface of the skin
and hence easily palpable. This pulse occurs once per heart
beat. These pulse signals can be selected up by keeping a
piezo-electric pick up on the artery site (in the wrist).
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