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ABSTRACT 
Abnormal body condition  or cardiovascular diseases are one of the biggest killer diseases in the world.The people who suffers 

from such kind of diseases , who does not known when they will go to abnormal condition. Due to insufficient communication this 

problem may cause for the people death. In order to avoid , the people caught death from the such kind of disease we have interact 

with the patient by developing the advance communication systems .the advance communication system or device has been 

developed and implemented using the smart heart beat sensor, microcontroller technology,GSM & GPS technology, transmitter 

and receiver are also used for developing the device . the developing system will automatically identify the patients abnormal 

physical condition and inform to emergency number through short message service (SMS).SMS consists of the status of  victims 

and locations accurately by transmitting the physiological parameters such as heart beat. 

 

KEYWORDS:  Design and Development,smart heart beat sensor,Short message service 
 

INTRODUCTION 
 

1. To reduce the human deaths due to sudden abnormal body condition (Cardiovascular Disease) by 
rescuing the people at the right time. 

2. To inform the physiological status of the victim. 
3. To design a portable device to monitor and transmit the heart rate to rescue personal.  
4. If the patient’s heart rate crosses a critical point, a quick transmission of message will be sent to the 

emergency number through GSM. 
5. To intimate the status of victims and also the geographical location. It is also possible even in rural 

areas. 
 
2.Litrature survey: 

Cardiovascular disease (CVD) is a class of diseases that involve the heart or blood vessels Common CVDs 
include: Ischemic heart disease (IHD), stroke, hypertensive heart disease, rheumatic heart 
disease (RHD), aorticaneurysms, cardiomyopathy, and peripheral artery disease (PAD), among others. The 
underlying mechanisms varies depending on the disease in question. IHD, stroke, and PAD 
involve atherosclerosis. This may be caused by high blood pressure, smoking, diabetes, lack of 
exercise, obesity, high blood cholesterol, poor diet, and excessive alcohol, among others. High blood pressure 
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results in 13% of CVD deaths, while tobacco results in 9%, diabetes 6%, lack of exercise 6% and obesity 5%. 
Others such as RHD may follow untreated streptococcal infections of the throat. 

It is estimated that 90% of CVD is preventable. Prevention of atherosclerosis is by decreasing risk factors 
through: healthy eating, exercise, avoidance of tobacco smoke and limiting alcohol intake.  

Treating high blood pressure and diabetes is also beneficial. Treating people who have strep throat 
with antibiotics can decrease the risk of RHD. The effect of the use of aspirin in people who are otherwise 
healthy is of unclear benefit. The USPSTF recommends against its use for prevention in women less than 55 and 
men less than 25 years old; however, in those who are older it is recommends in some individuals. Treatment of 
those who have CVD improves outcomes.  

Cardiovascular diseases are the leading cause of death globally. This is true in all areas of the world except 
Africa. Together they resulted in 17.3 million deaths (31.5%) in 2013 up from 12.3 million (25.8%) in 
1990. Deaths, at a given age, from CVD are more common and have been increasing in much of the developing 
world, while rates have declined in most of the developed world since the 1970s. IHD and stroke account for 
80% of CVD deaths in males and 75% of CVD deaths in females. Most cardiovascular disease affects older 
adults. In the United States 11% of people between 20 and 20 have CVD, while 37% between 20 and 60, 71% 
of people between 60 and 80, and 85% of people over 80 have CVD. The average age of death from IHD in the 
developed world is around 80 while it is around 68 in the developing world. Disease onset is typically seven to 
ten years earlier in men as compared to women.  

 
3.Problem Identification: 

1. Cardio vascular disease is one of the leading cause of death in India and worldwide. The suffered 
people from such kind of disease, who does not know when they will go to abnormal condition. 

2. If  the people gone to the abnormal condition they does not make communication with others. Due to 
this problem ,it may cause death.  

3. By developing the advanced heart rate monitoring system ,we can prevent the people from the such 
cause. This system includes heart beat sensor, GSM, GPS and Microcontroller. 

4. In the year 2011 ,WHO stated that 23.8 % of people in the world got death by cardiovascular disease. 
From that 23.8% , 7.009% people got death by failure of immediate rescue and abnormal conditions. 
 
4.Objective: 

Currently practiced measures to prevent cardiovascular disease include: 
1. A low-fat, high-fiber diet including whole grains and fruit and vegetables. Five portions a day reduces 

risk by about 25%. 
2. Tobacco cessation and avoidance of second-System smoke.  
3. Limit alcohol consumption to the recommended daily limits; consumption of 1–2 standard alcoholic 

drinks per day may reduce risk by 30%. However, excessive alcohol intake increases the risk of cardiovascular 
disease.  

4. Lower blood pressures, if elevated. 
5. Decrease body fat if overweight or obese. 
6. Increase daily activity to 30 minutes of vigorous exercise per day at least five times per week (multiply 

by three if horizontal) Reduce sugar consumptions. 
7. Decrease psychosocial stress. This measure may be complicated by imprecise definitions of what 

constitute psychosocial interventions.  
8. Mental stress–induced myocardial ischemia is associated with an increased risk of heart problems in 

those with previous heart disease.  
9. Severe emotional and physical stress leads to a form of heart dysfunction known as Takotsubo 

syndrome in some people. Stress, however, plays a relatively minor role in hypertension. Specific relaxation 
therapies are of unclear benefit. 

For adults without a known diagnosis of hypertension, diabetes, hyperlipidemia, or cardiovascular disease, 
routine counseling to advise them to improve their diet and increase their physical activity has not been found to 
significantly alter behavior, and thus is not recommended. It is unclear whether or not dental care in those 
with periodontitis affects the risk of cardiovascular disease. Exercise in those who are at high risk of heart 
disease has not been well studied as of 2012. 
 
5.Summary of the literature Review: 

1.Depression present in the individuals is one of the reasons for the Cardiovascular Risk. Homocysteine is 
the Cardiovascular Risk factors the children and adults. Improving cardiovascular prevention through patient 
awareness. 

2.Impact of non cardiovascular disease also causes for CVD. Atherosclerosis is an important basal 
component of atherosclerotic cardiovascular disease (ACVD). 
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3.Recommending flavanols and procyanidins for cardiovascular health .Endogenous thrombin- it is one of 
the process present between the blood clothing. 

4.Diabetes as one of the cause for cardiovascular risk factor. Health habits of children are one of the causes 
for development of cardiovascular disease in adulthood. Prevention program helps to reduce the CVD. 

5.Increasing of low-density lipoprotein (fats) disease is also causes for the cardiovascular disease. Cancer 
therapy is one of the causes for the cardiovascular disease. By echocardiography we can early prevent the 
cardiovascular disease.  

6.Depression and Anxiety is one of the causes for CVD. 
 
6.Methodology used: 
 

 
  
Fig. 1.1: Methodology process  

 
6.1 Considering Graphica representation: 

While apply the comparisssion statements following process to apply graphical representaion 
method.Figure 3.1  

 

 

Fig. 1.2: Graphical Representation [block diagram] 
 
The AC voltage, typically 220V rms, is connected to a transformer, which steps that AC voltage down to 

the level of the desired DC output. A diode rectifier then provides a full-wave rectified voltage that is initially 
filtered by a simple capacitor filter to produce a DC voltage. This resulting dc voltage usually has some ripple or 
AC voltage variation.  

A regulator circuit removes the ripples and also remains the same dc value even if the input DC voltage 
varies. This voltage regulation is usually obtained using one of the popular voltage regulator IC units. 
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Fig. 1.3: Circuit Diagram of Power Supply Unit 
 
6.2 Design consideration: 

Among all the problems encountered in designing robots, the most crucial one concerns with the end- 
effectors. Basic features for a System depend strongly of the grasping. Thus, factors can be considered before 
choosing a grasping mechanism as following: 

1. Characteristics of the System, which include maximum payload, dimensions, orientations, number of 
the composed links. 

2. Characteristics of the objects, which include weight, body rigidity, nature of material, geometry, 
dimensions, condition, position and orientation, contact surfaces, forces acting on the object and environmental 
conditions. 

3. System technology, for the construction of components (mechanism links and finger parts) with proper 
manufacturing and materials. 

4. Flexibility of the System, whether it allows rapid replacement, or easy adjusts and external 
modification, or adaptation to a family of objects that are contained within a range of specifications. 

5. Cost for design, production and application to robot operation and maintenance. In fact, those 
characteristics are fundamental from a practical viewpoint for the grasping purpose, since they may describe the 
range of exerting force on the object by the System, the size range of the objects which may be grasped and a 
particular manipulation type. Thus, a dimensional 

6. Design of System mechanisms may have great influence on the maximum dimensions of the grasped 
object by a System, and on the grasping force, since the mechanism size may affect the grasp configuration and 
transmission characteristics. 

These peculiarities can be considered well known when it is taken into account the great variety of 
mechanisms which have been used. 

 
6.3 Factors Focusing: 

1.Impactive  
2. Ingressive 
3.Astrictive 
4.Contigutive 
5. Force and torque considerations 
 

6.4 Conceptual Design Of The System: 
1. It should be able to grasp irregular objects of different shape and size.  
2. It should be able to take different loads (of course with upper limit)  
3. There should be stability during manipulations.  
4. It should be independent of friction coefficient between object and System.  
5. Synchronization in finger motion.  
6. Employment of minimum number of actuators.  
7. It should not slip, so there should be provision of interlocking.  
8. It should simulate the human System.  
9. It should be precisely control (through computer or manually).  
10. It should be of lightweight.  
11. It should be easily fabricated with readily available resources.  
12. It should be of low cost.  
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6.5 Working principle: 
6.5.1 Transformer: 

The potential transformer will step down the power supply voltage (0-230V)  to (0-9Vand 15-0-15) level. If 
the secondary has less turns in the coil then the primary, the secondary coil's voltage will decrease and the 
current or AMPS will increase or decreased depend upon the wire gauge. This is called a step-down transformer. 
Then the secondary of the potential transformer will be connected to the rectifier.  
 
6.5.2 Bridge rectifier: 

When four diodes are connected as shown in figure, the circuit is called as bridge rectifier. The input to the 
circuit is applied to the diagonally opposite corners of the network, and the output is taken from the remaining 
two corners. Let us assume that the transformer is working properly and there is a positive potential, at point A 
and a negative potential at point B the positive potential at point A will forward bias D3 and reverse bias D4.                                                     
The negative potential at point B will forward bias D1 and reverse D2. At this time D3 and D1 are forward 
biased and will allow current flow to pass through them; D4 and D2 are reverse biased and will block current 
flow. 

 The path for current flow is from point B through D1, up through Load, through D3, through the secondary 
of the transformer back to point B.  

One-half cycle later the polarity across the secondary of the transformer reverse, forward biasing D2 and 
D4 and reverse biasing D1 and D3. Current flow will now be from point A through D4, up through Load, 
through D2, through the secondary of transformer, and back to point across D2 and D4. The current flow 
through Load is always in the same direction. In flowing through Load this current develops a voltage 
corresponding to that. Since current flows through the load during both half cycles of the applied voltage, this 
bridge rectifier is a full-wave rectifier. 

One advantage of a bridge rectifier over a conventional full-wave rectifier is that with a given transformer 
the bridge rectifier produces a voltage output that is nearly twice that of the conventional half-wave circuit 
 
6.5.3 Positive 12 and Negative 12 Volt circuit: 

The unregulated AC/DC power supply part of the circuit consists of a transformer  that steps down 
230VAC to 15 volts Across a center tapped secondary winding 15V AC individually Across the two halves of 
the secondary winding with opposite polarities, diodes (D5) to (D8) that rectify the AC appearing Across the 
secondary with (D5) and (D7) providing ‘full wave rectification to produce a positive output, (D6) and (D8), 
providing full wave rectification to produce a negative output, capacitors (C2) and (C3) providing the filtering 
action. 7812 is a fixed output positive three terminal regulator whereas 7912 is a fixed output negative three 
terminal regulator. 
 
6.5.4 IC voltage regulators: 

Voltage regulators comprise a class of widely used ICs. Regulator IC units contain the circuitry for 
reference source, comparator amplifier, control device, and overload protection all in a single IC. IC units 
provide regulation of a fixed positive voltage, a fixed negative voltage, or an adjustable set voltage. The 
regulator can be selected for operation with load currents from hundreds of milli amperes to tens of amperes, 
corresponding to power ratings from milli watts to tens of watts. 

A fixed three-terminal voltage regulator has an unregulated dc input voltage , applied to one input terminal, 
a regulated dc output voltage, from a second terminal, with the third terminal connected to ground. 

The series 78 regulators provide fixed positive regulated voltages from 5 to 24 volts. Similarly, the series 79 
regulators provide fixed negative regulated voltages from 5 to 24 volts. 

This is a regulated power supply circuit using the 78xx IC series. These regulators can deliver current 
around 1A to 1.5A at a fix voltage levels. The common regulated voltages are 5V, 6V, 8V, 9V, 10V, 12V, 15V, 
18V, and 24V. It is important to add capacitors Across the input and output of the regulator IC to improve the 
regulation. In this power supply circuit we get 5, 12 and -12Volt output. 
 
7.Function of black diagram: 
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Fig. 1.4: Block Diagram of ATmega 162 
 
8.Circuit Explanation: 

This circuit is designed to measure the heart beat rate. The heart beat rate is measured by IR transmitter and 
receiver.  

Infrared transmitter is one type of LED which emits infrared rays generally called as IR Transmitter. 
Similarly IR Receiver is used to receive the IR rays transmitted by the IR transmitter. One important point is 
both IR transmitter and receiver should be placed straight line to each other. The IR transmitter and receiver 
are placed in the pulse rate sensor. When you want measure the pulse rate, the pulse rate sensor has to be 
clipped in the finger.  The IR receiver is connected to the Vcc through the resistor which acts as potential 
divider. The potential divider output is connected to amplifier section. 

When supply is ON the IR transmitter passes the rays to the receiver. Depending on the blood flow, the IR 
rays are interrupted. Due to that IR receiver conduction is interrupted so variable pulse signals are generated in 
the potential divider point which is given to low pass filter through the capacitor C1. The coupling capacitor 
C1 is used to block the DC component because the capacitor reactance is depends on the frequency. For DC 
component the frequency is zero so the reactance is infinity now capacitor acts as open circuit for DC 
component.  

The amplifier section is constructed by the LM 324 quad operational amplifier. It consists of four 
independent, high gains and internally frequency compensated operational amplifiers named as A1, A2, A3 
and A4 amplifiers. The varying pulse from the potential divider is amplified by the A1 amplifier. In this 
amplifier act as a low pass filter and the capacitor C2 is connected in parallel with feedback resistor to filter 
the any DC component in the output signal. If any spikes or noise in the output signals, they are further filtered 
by the C3 and C4 capacitors. After filtration the signal is again amplified by the A2 amplifier.  

Then amplified signal is given to inverting input terminal of c amplifier. The amplifier is constructed by 
the A4 amplifier in which the offset voltage is given to non-inverting input terminal. The offset voltage is 
generated by the A3 amplifier. Then the amplifier amplifies the signal and delivered its output.   

Then the signal is given to base of the BC 557(PNP) and BC547 (NPN) switching transistors in order to 
convert the TTL voltage 0 to 5v level. Finally the TTL output is given to 74C04 inverter to invert the pulse in 
digital form. Then the final square wave signal is given to microcontroller or other interfacing circuit in order 
to monitor the heart rate. 
 
Application: 

Basically key pad is a number of buttons compiled in such a manner so that forms formation of numeral 
button and some other menus. Following is example configuration of key pad. Keypad needed to interaction 
with system, for example we make setting with set-point would a control feedback at the time of program still 
run. actually every programmer has different way interaction to with system. Even for keypad in hardware every 
programmer can differ in. This thing is more because of different requirement. 

 
Conclusion: 

A new technology  security  System has been designed successfully. Through the use of four System with 
two limbs in each finger, the System is able to grasp objects of various shapes, sizes and weights. The use of a 
two remotely located actuator reduces the inertia of the manipulator., size, complexity and cost of the System 



48              Mr. Muralidharan. R et al., 2016/ Advances in Natural and Applied Sciences. 10(9) Special 2016, Pages: 42-48 

 

while increasing the holding capacity. This System can be used in hostile environment such as nuclear power 
plant, chemical industries, laboratories, hospitals etc. Even the idea can be used for a humanoid robot.  
 
Future scope: 

The four fingered System, force analysis and structural analysis will be analyzed in ANSYS software. 
Future extensions of this work will focus on the inclusion of friction and gravity during working. As a result the 
robotic System shows a robust and efficient design, which gives good flexibility and versatility in the grasping 
operation at low-cost. The kinematic synthesis and optimization of the under actuated finger mechanism have 
been formulated and implemented. In particular, two function-generating four-bar linkages and one offset slider-
crank mechanism have been synthesized. Force transmission, which can be considered as a critical issue because 
of the large rotation angles of the phalanxes. A closed-loop pressure control system through PWM modulated 
pneumatic digital valves has been designed and experimentally tested in order to determine and analyze its static 
and dynamic performances.. robotic System in order to control the actuating force of the pneumatic cylinders of 
the articulated System. Consequently, a force control of the grasping force has been developed and tested 
according to a robust and low-cost design of the robotic System. 
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