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ABSTRACT 

 
Manual monitoring of patients in ICU is becoming more and more 
difficult for various reasons. Doctors these days are constantly on 
the move. Systems which constantly brief the conditions of the 
patient wherever and whenever required would be very much 
helpful. This becomes easier when mobiles are used in these alert 
systems. This project aims to make such an alert system which 
makes the Doctor’s job easier.  
This paper aims at monitoring the patients health condition using 
various sensors and storing the data. In case of critical conditions 
it alerts the doctor through mobile and doctor can initiate 
subsequent actions from remote place also. Doctors can take the 
report from the existing database on timely basis.  
 

Keywords: Electrocardiograph, Depolarization, Heart beat 
monitor, Electrode, Muscular  contractions. 

 

 

INTRODUCTION 
 
1.1 Body temperature measurement 
 
 Thermistor is  used  for  the  
measurement  of  body  temperature  and  
respiratory temperature.  This  Thermistor  is  
a  passive  transducer and it’s resistance  
depends  on  the  heat being  applied  on  it.  
The thermistor is arranged  in  the  potential  
divider  circuit. This thermistor   exhibits a 
large  change in  resistance  with a  change 

in  the  body  temperature. The respiratory  
temperature  is  determined  by  holding  the  
thermistor  near  the  nose.  Initially    the 
thermistor  is  calibrated  to  normal  body  
temperature. The thermistor  part  is  attached  
to  the patie nt  whose temperature has  to be 
measured,  which   changes the resistance 
value and  thus the corresponding change in 
the temperature is displayed on the monitor 
graphically. Also all temperature  measure-
ments are updated in  the  patients  database. 
Here  in  this work bead thermistor is used. 



36 B. N. Jagadale, et al.,

Journal of Pure Applied and Industrial Physics Vol.3, Issue 1, 1 January, 2013, Pages (

1.2  ECG Electrocardiograph 
 

 This is a four lead  ECG  monitoring 
system.  Four sensors are kept at various 
parts of the body;  the  two  arms  and    the  
two  legs.  All  the  signal  outputs  from  the   
sensors  are conditioned  by  an  external  
circuit  consisting  of  an  instrumentation  
amplifier  and    a  trimpot and  is  given  to  
the  PC  through  a  PIC  controll
interactive program  in  Visual  Basic  is 
developed to read the voltage signals and 
display a waveform pattern. The four leads 
used are of silver electrode. 
 
1.3  Saline Monitoring System
 
 For  saline  monitoring  the  infrared  
emitter  and detector a re  placed in  a  
position  such that the saline bottle passes 
beween them . They are placed near the neck 
of the saline bottle. As long as saline  is 
present, the path of the  infra
blocked and the infrared  detector is  blocked  
 

Fig 1.Block diagram of 
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This is a four lead  ECG  monitoring 
system.  Four sensors are kept at various 

y;  the  two  arms  and    the  
two  legs.  All  the  signal  outputs  from  the   
sensors  are conditioned  by  an  external  
circuit  consisting  of  an  instrumentation  
amplifier  and    a  trimpot and  is  given  to  
the  PC  through  a  PIC  controller.  An 
interactive program  in  Visual  Basic  is 
developed to read the voltage signals and 
display a waveform pattern. The four leads 

Saline Monitoring System 

For  saline  monitoring  the  infrared  
detector a re  placed in  a  

position  such that the saline bottle passes 
beween them . They are placed near the neck 
of the saline bottle. As long as saline  is 
present, the path of the  infrared  rays   is 

infrared  detector is  blocked  

from  collecting  infrared  rays  
infrared  emitter. And  so  the  output  will 
indicate normal  saline  status.  The  software
is written  to give a n  audio  alert  when  the  
saline level falls below the safe level.
 

1.4 Patient Calling System  
 

 Patient  calling  system  consists  of  
four  switches  which    when  pressed  gives 
display on  the  screen  and  activates a n  
audio alert indicating that a patient is  calling.
These switches are placed in the vicinity of 
the patient to enable medical access in an 
emergency. 
 

1.5 Heart Beat Monitor 
 

 The patient’s   heart beat rate is  
monitored using a photoelectric 
which  can sense the patient’s pulse rate. 
This method of tracking the heart rate is 
more efficient than the 
traditional method which de rives the same 
from the ECG graph. 

 
Fig 1.Block diagram of Embedded Patient monitoring System 
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1.6  Attendance Card Reader  
      (RFID Reader)  
 
 In  order  to  facilitate  easy  
maintenance    and  verification  of    the  
patient’s  medical record  due  knowledge  is  
required  regarding  the  staff    interacting  
with  the  patient. This  is  achieved  by  
using  a  RFID  identity  card  and  it’s  
associated  card  reader. The card reader 
uses photo-electric sensors to recognize 16 
different medical ward members. 
 
1.7   WAP and Audio Alert 
 
 Whenever the  temperature  or  the  
heart beat  rate exceed   the  normal  range  
of  values; whenever  the saline  falls below 
the  preset level and  when  any patient 
presses the emergency call switch,  provision  
has  been  made  for  an  audio  alert  and  
also short text messaging the concerned 
doctor through Wireless Application 
Protocol. 
 
THE CIRCUIT COMPONENTS  
 

Power Supply Circuit 
 
 All  the  electronic  components  
only  work  with  a  DC  supply  ranging  
from –12V  to +12V.  hence commonly  
available  energy  source  of  230v-50Hz  
and  stepping down , rectifying, filtering and 
regulating the voltage are used. 
 
Step Down Transformer 
 

 When AC  is  applied to the primary 
winding of the power  transformer  it can 
either be stepped  down or up depending  on  
the value of  DC  needed.  In our circuit  the  

transformer of 230v/12-0-12v is used to 
perform the step down operation where a 
230V AC appears as 12V AC across the  
secondary winding. The current ra ting of 
the transformer used in our project is 
250mA. Apart from stepping down AC 
voltages,  it gives isolation betIen the power 
source and power supply circuitries. 
 
Rectifier Unit 
 

 In the power supply unit,  
rectification  is normally  achieved  using  a 
solid  state  diode. Diode  has the  property 
that will let the electron flow easily in one 
direction at proper biasing condition.  As AC 
is applied to the diode, electrons only flow 
when the anode and cathode is negative. 
Reversing the polarity of voltage will not 
permit electron flow. A  commonly  used  
circuit  for  supplying  large  amounts  of  
DC  poI r  is  the  bridge rectifier. A  bridge  
rectifier  of  four  diodes  (4*IN4007)  are  
used  to  achieve  full  wave rectification.  
Two  diodes  will  conduct  during  the  
negative  cycle  and  the  other  two  will 
conduct  during the positive half cycle. The  
DC voltage appearing a cross the output 
terminals of the bridge rectifier will be some 
what lass than 90% of the applied rms value. 
Normally one alteration  of  the  input  
voltage will reverse  the  polarities.  Opposite  
ends  of  the  transformer will there fore 
always be 180 de g out of phase with each 
other. For  a  positive  cycle,  two  diodes  a 
re  connected  to  the  positive  voltage  at  
the  top winding  and only one diode  
conducts. At the same time one of the other 
two diodes conducts for the  negative  
voltage that  is applied  from the  bottom 
winding  due  to the  forward  bias  for that  
diode.  In  this  circuit  due  to  positive   half  
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cycle  D1  &  D2  will  conduct  to  give  
10.8v pulsating  DC.  The  DC  output  has  
a  ripple  frequency  of  100Hz.  Since  each  
altercation produces a resulting output pulse, 
frequency = 2*50 Hz. The output obtained is 
not a pure DC and therefore filtration has to 
be done. 
 
Filtering Unit 
 
 Filter circuits which usually  
capacitor is  acting  as  a  surge  arrester  
always  follow  the rectifier unit. This 
capacitor is also called as a decoupling 
capacitor or a bypassing capacitor, is used 
not only to ‘short’  the  ripple with 
frequency  of 100Hz  to ground but  also to 
leave the frequency  of  the  DC  to  appear  
at  the  output.  A  load  resistor  R1  is  
connected  so  that  a reference to the ground 
is maintained.1000 µ f/25v: for the reduction 
of ripples from the pulsating. 10 µ f/63v : for 
maintaining the stability of the voltage at the 
load side. O.01 µ f : for bypassing the high 
frequency disturbances. 

 
Voltage  Regulators 
 
 The primary purpose of a regulator 
is to a id the rectifier and filter circuit in 
providing a constant  DC  voltage  to  the  
device.  Power  supplies  without  regulators  
have  an  inherent problem of changing DC 
voltage values due to variations in the load 
or due  to fluctuations in the  AC  liner  
voltage.  With  a  regulator  connected  to  
the  DC  output,  the  voltage  can  be 
maintained within a close tolerant region of 
the desired output. IC7805 and  IC7905 is 
use d in this project for providing +5v and –
5v DC supply. 

ECG Section 
 

 The muscular contractions  necessary  
to  maintain  the  hearts’  pumping  action  
are initiated by depolarization and re 
polarization of the SA node and then  the  
depolarization and subsequent  repolarization  
of  the  AV  node.  This electrical  activity  
of  the  heart  gene rates external action 
potentials. Hence by measuring these 
potentials at the  surface of the body the 
electrical  activity  of  the  heart  can  be  
analyzed  and  the  technique  used  for  this  
is called. electrocardiography. This is 
achieved by applying electrodes to certain 
positions on the body and record the 
potentials generated between various 
combinations of these electrodes with an 
amplifier and the  computer  screen  display.     
I have used 4 electrode s for the Left Arm, 
Left Leg,  Right Arm  and  Right  Leg.   
Silver electrodes are preferred as the it does 
not irritate the  body and  also the contact 
impedance of Silver is Minimum. The  
output  from  the  ECG  electrodes  are  fed  
to a  signal  conditioning  circuit. This circuit 
uses high gain amplifiers OP07 to achieve 
required signed gain.  The gain of amplifier 
is set to meet the minimum input signed 
requirement of the PIC microcontroller.  The 
OP07 belongs to the family  of  differentiate  
amplifiers which can  very  efficiently  reject  
the interference  of  signals which are of a  
non  biological origin. The offset voltage   is  
overcome by using a 500K trim pot  
connected  for  offset  balancing  of  the  
OP07. The  output from each  of  the  four  
amplifiers are connected to the analog  
channel inputs ANO-AN3 of the microcon-
troller. The controller is programmed to 
process  the  ECG  signals from  a minimum 
of 3 electrodes. 
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Heart Beat Rate  Sensor Circuit 
 

 Monitoring the heart beat rate of the 
patient can be easily accomplished by 
analyzing the  ECG pulse.    Here,  the  ECG  
pulse  is  amplified  and  the  average  time  
interval  or  the instantaneous  time  interval  
betIen two successive R peaks  is  measured,  
from  which  the heart  beat rate is derived.   
But this method fails to indicate heart blocks 
immediately  and  so photo electric pulse 
transducers are used. The pulse rate  
monitoring method indicates  a heart bloc k 
immediately by  sensing the cessation  of  
blood  circulation  in  the   limb terminals. 
This technique uses photoelectric transducers  
which  are  easy  to  apply  then    the  3  
ECG  electrodes. Also  the  output  signal 
amplitude is large with better signal to noise 
ratio. The  finger  probe  used  for  pulse  
pick  up  consists  of  a  Ga  As  infrared  
LED  and  a silicon  NPN  phototransistor  
mounted  in  a n  enclosure  that  fits  over  
the  tip  of  the  patients’ finger.  The pea k 
spectral emission of the LED is at 0.94 mm 
with a 0.707 peak bandwidth of 0.04mm. 
The silicon phototransistor  is  sensitive to  
radiation  betIen  0.4 and  1.1.mm.   Due to  
the  narrow  bond  of  the  spectrum  
involved  the  radiation  heat  output  is  
minimized. Photo transistor   is  use d as an 
emitter folloIr configuration.  The IR signal 
from the LED is transmitted  through  the  
finger  tip  of  the   patient’s  finger  and  the  
conductivity of  the phototransistor  depends  
on  the  amount  of  radiation  reaching  it  
with  each  contraction  of  the heart, blood  
is forced  to  the extremities  and amount  of 
blood  in  finger increases.   This alters the  
optical  density  and  so  the  IR  signal  
transmission  through  the  finger  reduces,  
causing  a correspondence  variation  in 

phototransistor output.   The  phototransistor  
is  connected as part of  a voltage   divider  
circuit, with  10K and 22 K carbon  resistors  
and  produces a  voltage pulse  that  closely  
follows  the  heart  beat  rate. This  pulse  
output  is  given  to  the  bit  4  of  the Port D 
of the microcontroller for signal processing. 
 
Saline Status Monitoring Circuit 
 

 The  Saline water  injection  plays a  
key  role  in the  treatment  and  recovery of   
many  a patient that it requires constant 
monitoring.  This condition can be easily 
fulfilled by using IR sensors which can  
detect  a drop  in  the  saline  be low  the 
quantity. By means of annunciation systems, 
the hospital staff ca n be informed and an 
action of replacing the saline can be easily 
accomplished be fore the bottle becomes 
empty.  Also the usage of WAP facilities 
sending of presence  of  saline  water,  in  a  
full bottle, refracts  the  emitted radiation,  
thus generating  no output  at the IR 
detector.   When the saline  level falls  below  
the  preset value; the emitted IR radiation 
causes an photoelectric  current output from  
the  detector. The detector output is an 
analog  quantity  which  is  made  to  drive  a  
switching  NPN  transistor  BC107  to  get  a    
binary output   from the collector of the 
transistor. This digital output is fed to the  
pin 23 of the PIC micro controller, 
corresponding to Port bit 4.  The signal  is 
processed and the saline  status is displayed 
on the screen.   In  case  of the  saline 
becoming empty  the annunciation  systems 
are the saline status to the doctor concerned  
for any further action required. The circuit  
uses an IR   emitter and a n   IR  detector 
which are placed in a  straight  line with  the  
saline  bottle    in  between,  at  the  point  
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representing  the  preset  saline  level.    The 
presence of saline water in a full bottle 
refracts the emitted radiation thus generating 
no output at the IR detector. When the saline 
level falls below the preset value, the 
emitted IR radiation causes the photoelectric 
current output from the detector.  The 
detector output is an analog quantity which 
is made to drive a switching NPN transistor 
BC107 to get a binary output from the 
collector of the transistor. This digital output 
is fed to pin 23 of the PIC microcontroller, 
corresponding to port bit 4. The signal is 
processed and the saline status is displayed 
on the screen. In the case the saline becomes 
empty, the annunciation systems are 
activated. 
 
Attendance Card Reader 
 

 A  patient's  medical  record  is  
never  complete  without  the  data  
regarding  the  doctors who treated him/her.  
In our bid to automate the entire patient care 
system, this requirement is also  
accomplished by using a unique attendance 
card reader for the medical staff interacting 
with the patient. 
      This device  is placed along side the 
patient in his/her ward.  It uses an IR 
emitter- IR detected circuit to  read a 
medical attendant’s  smart card.  The project   
uses a  RFID  card  reader.    The  details  of  
each  of  the staff is uploaded into the 
patient’s  database.    Thus, details regarding 
the date and time of a medical attendant’s 
visit, along with his identity is available for 
any further reference. The  circuit  uses  IR  
detectors  which  give  analog  outputs  
according  to  the  card  they read.    A  set  
of  NPN  switching  transistors  BC107  
translate  the  analog  output  of  the 

photoelectric  card  reader in  to  binary 
digital signals.  These signals  are  connected 
to the  bits 0 to 3 of  Port C (i.e. pin 15 to pin 
18) of the PIC micro controller. 
 
Patient Call Switches Circuit 
 
 The  patient  calling  system  
consists  of  four  switches  when  pressed  
gives    display on the  screen and activates 
an audio alert indicating  that a patient is 
calling.   These switches are placed in the 
vicinity of the patient to enable medical 
access in an emergency. 
 
Body Temperature Measurement Circuit 
 

 The  temperature  measuring  circuit  
uses  a  thermistor  each  for  the  body  
temperature and the respiratory temperature. 
A thermistor is  a ceramic  semiconductor  
which exhibits a  large  change  in resistance 
with  a  change  in  its  body  temperature.  
The  thermistors  have  much  better  
sensitivity  than RTD's  and  are  therefore  
better  suited  for  precision  temperature  
measurements.  The availability  of high  
resistance  values  allows    thermistors  to  
be used  with  long extension leads  since  
the  lead  resistance  or  contact  resistance  
effects    can  be  greatly  diminished.  The 
non-linearity of the thermistor resistance-
temperature characteristics   outs a practical 
limit on the  temperature  span  over  which  
a thermistor can  be  operated  in  
measurement  or  control circuit.  RTD's  
have  loIr  sensitivity  and  are  more  linear  
and  can  therefore  be  used  in applications,  
where  the  temperature  spans  are  very  
wide.  Thermistor  has  other  important 
advantage over RTD's in that they are 
available in smaller size s, with faster  
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response  times, at lower costs and with 
greater resistance to shock and vibration 
effects. In this circuit I have arranged 
thermistor in the form of potential divider 
when thermistor is R1 and a potentiometer is 
acting as a R2  which forms potential divider 
network and produces an  output  from  
potential  divider  network    which  is  given  
to analog input channel of the micro-
controller. 
 

 In general, to obtain clear and 
constant o/p with respect to the input 
change, the sensor must  be  low  power  
consumer.    If  I  draw  a  loIst  current  
sensitivity  the  thermistor  will improve and 
provides better performance. Due  to  the  
above  grounds I have  constructed the 
thermistor circuits  to produce  low  milli 
volts which can be easily  digitized by the 
PIC.  If not the  thermistor  will  to  drive  
large  o/p  voltage  may  cause  self  heating  
of  the  device.  Self heating means  large  
current flows through  the  thermistor create  
heat  on  it  without  accepting the body 
temperature. 
 
Respiratory Temperature Measurement 
Circuit 
 
 The  air  is  warmed  during  its  
passage  through  the  lungs  and  the  
expiratory  tract  and hence there is a 
detectable difference of  temperature  
between  the  inhaled air and  exhaled air. 
This difference in the temperature of the 
exhaled air is  the  respiratory temperature 
and  it can be sensed by using a thermistor  
placed in front of the nostrils by means of a 
suitably holding device.  In case the different 
of temperature of outside  air and that of 
exhaled air is small, the thermistor  can  be  

initially heated to an appropriate tempera-
ture  and  the  variation  of  its resistance  in  
synchronism  with the respiration rate, as a 
result  of  the  cooling  effect of  the  air 
stream can be detected. The thermistors  
with  dissipations of about  5 mw  to  25  m 
w  are used.   It is placed as put  of  a voltage  
dividing circuit  with  a 330 resistance  in  
series with  the +5V  supply. The output 
from the voltage divider is given as input to 
the analog channel of the microcontroller. 
 
PIC Microcontroller  Circuit 
 

 The PIC 16F 877 microcontroller  
used  has a high performance  RISC CPU.  It  
is a 40 pin DIP package with many efficient 
and application friendly features.    We  have  
used  a  10  MHz  external  crystal  in crystal 
oscillator  mode  during  two  22pf 
capacitors.  The crystal output is given to 
pins 13 and 14 of the DIP.  The 
microcontroller operates over a  voltage 
range  from 2.0v to  5.5v.   The +5V input is  
given  to pins  11 and  32  as  the  positive  
supply  for  logic  and  I10pms,   and pin  12,  
31  are connected to the ground reference of 
the +EV regulated power supply board. The  
PIC  16F877  has 8  analog channels and out 
of these  analog  channels  AN0-  AN3 are 
used for input from the ECG signal 
conditioning circuit, channels AN5 and AN6 
are used for the temperature measurement 
circuits.   The  port  pins  RDO-RD3 a re  
used by the  patient  call  switch circuit  and  
the  port  pins RCO-RC3 are used by the 
attendance card  reader circuit. The  output  
from the  heart beat  sensor is given  to  bit 4 
of port  D  and output  from the saline status 
monitoring circuit is give n to bit  4 of Port 
C. Pin  number  25  is  used  in  USART  
asyncronomous  transmit  mode  and  is  
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connected  to the pin 11 of the MAX232 
driver. Pin 26 is  used in  USART  
asynchronomous  receive  mode  and  is 
connected  to  in  12  of MAX 232 IC. 
 
MAX 232 IC 
 
 The  MAX  232  power  supply  
section  has  2  charge  pumps  ,the  first  
uses external capacitors C1 to double the 
+5V input to +10V with input impedance of 
approximately  200  Ohm..  The  second  
charge  pump  uses  external  capacitor  to  
invert +10V to –10V with an overall output 
impedance of 45 Ohms.  
 The  best  circuit  uses  22 µ F  
capacitors  for  C1  and  C4  but  the  va lue  
is  not  critical. Normally these  capacitors  
are low cost  Aluminium electrolyte  
capacitors or  tantalum if size is critical. 
Increasing  the  value  of  C1 and C2  to 
47µF will  loIr  the output impedance  of  
+5V to  +10V doubler by  about 5 and +10V 
to -10V inverter  by about 10. Increasing the 
value of C3 and  C4 loIrs  the  ripple on the 
power  supplies thereby loIring  the 16KHz  
ripple on the  RS 232  output.  The  value  of  
C1 and C4 can be loIred to 1 µ F in  systems 
where size is critical  at  the  expense  of  an  
additional  20 impedance  +10V  output  and  
40 ohm  impedance at –10V input. 
 

Transmitter Section 
 
 Each  of  the  two  transmitters  is  a  
CMOS  inverter  powered  by  +  10V  
internally generated  supply.  The  input  is  
TTL  and  CMOS  compatible  with  a  logic  
threshold  of  about 26%  of  Vcc. The  input  
if a n  unused  transmitter  section  can  be  
left  unconnected:  an  internal cc 400K Ohm  
pull up resistor connected between the 

transistor input and Vcc will pull the input 
high Vcc forming the unused transistor 
output low. The open circuit output voltage 
swing is guaranteed to meet the RS232 
specification + 5V  output  swing  under  the  
worst  of  both  transmitter  driving  the  3K 
Ohm  impedance. 
 The  Vcc input  at  4.5V  and  
maximum  allowable  ambient  temperature  
typical voltage with   Ohm and V= +9 V.  
The  slew  rate at  output is limited to  less  
than 30V the powered output impedance will 
be  a  minimum  of  300 with  +2V  applied  
to  the output  with  V =  0V.The  outputs  
are  short  circuit  protected  and  can  be  
short  circuited  to  ground indefinitely. 
 
Receiver Section 
 
 The  two  receivers  fully  conform  
to  RS  232  specifications.  Their  input  
impedance  is between 3K either with or 
without 5V power applied and their 
switching threshold is within the  +3V  of  
RS232 specification. To ensure  compati-
bility  with  either  RS232  or  TTL/ CMOS 
input. The MAX232 receivers have V of  
0.8V  and  Vcc of 2.4V  the receivers  have 
0.5V of VIL IH hysterisis  to  improve  noise  
rejection. The  TTL/CMOS  compatible  
output  of  receiver  will  be low  whenever  
the RS232  input  is greater  than  2.4V.  The  
receiver  output  will  be  high  when input is 
floating or driven betIen +0.8V and –30V. 
 
11.  RS 232: 
 

 The most common communication 
interface for short distance  is  RS-232.  RS-
232 defines  serial  communication  for  one  
device  to  one   computer  communication  
port, with speeds  upto 19,200  baud.  

.  Minimum  load
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Typically 7 or 8 bits (on/off) signal are 
transmitted to represent  a character or digit. 
9 pin connector is used. 
 
SUMMARY AND CONCLUSION 
 
 This  paper which demonstrates an  
automated patient monitoring system has  its  
own merits. The  wireless  alert  system  
using WAP  notifies  physicians  of    critical  
results  on their cellular phones. With  online  
recoding of medical parameters, the  
workload  the nursing staff is reduced.  The  
clinical  information  database  contains  all  
data  regarding  the  patients  in electronic 
form. The patient call switches help 
emergency situations to be handled 
quickly.Future enhancements can be easily 
implemented with the PLC controller. The 
disadvantages are, The  heart  beat  sensor  is  
highly temperature  dependent  and  the  
dynamic characteristics change with different 
levels of ambient light and tempera ture 
level. The  ECG  amplifier  needs  a  high  
CMRR  and  additional  narrowband  filters  
are necessary to attenuate effects of mains 
and noise interference. Thermistors used for  
respiratory  temperature measurement may 
need  to  be heated initially  in  order  to  
provide  better  sensitivity. However, this  
excessive  heating may cause discomfort to 
the patient. 
 

FUTURE ENHANCEMENTS 
 
 The human body scanning  system 

could be made more sophisticated by 
incorporating blood  pressure  and EEG 
sensors.   The  analog channel  inputs  AN4  
and AN7 c an  be  used and the  Port  B  can  
be  programmed  as  an  input  port  along  
with  an  additional  ADC  chip  in  the 
external circuit. Hospitable  –wide  wireless  
capability  would  allows  doctor  to  occur  
the  patients’ data base using their word held 
computers. 
 

 The entire medical  data  acquisition  
could  be  made  wireless  and  wearable.    
Such  a package  would    contain  the  
circuiting  for  inputs  from  ECG  sensors,  
EEG  sensors,  pressure measurement  and  
pulse  rate  transducers.    This  wearable  
module  ca n transmit  the  data continuously  
over  a  fiber  optic  link  or  through  an  
internet  digital  radio.    The  received  data 
can  be  stored  in separate  memory  and  be 
processed by  a microcontroller 
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