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3.3.3 Number of books and chapters in edited volumes/books published and papers  published in national/ 

international conference proceedings per teacher during last five years (10) 

 
 

S. 

No. 
Name of the teacher Title of the book/chapters  published/ Title of the paper 

Page 
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1 
S. W. Dighe and P. P. 

Umale 

Aquatic fossil flora of Deccan Intertrappean beds of 

MohgaonKalan MP India : A review  1 

2 K. N. Puri Basic Principles of NMR and Mass spectrometry  6 

3 K. N. Puri Basic Principles of UV-Visible and Infrared spectroscopy  8 

4 Dr. D. N. Besekar Object Oriented Programming with C++ & web technology  10 

5 Dr. D. N. Besekar PL/SQL & Advance Visual Basic  12 

6 Dr. A. J. Deshmukh Multi-Modulus Adder Implementation and its Applications.  16 

7 Dr. A. J. Deshmukh Simulation and Study of Cardiac Disorders.  24 

8 Dr. S. B. Sawarkar 
A Test book of Physics Kinetic theory ,Thermodynamics and 

Electric currents B.Sc-I-Sem-II  31 

9 Dr.V. H. Hiware 
Literature Creating Role Models for Women: Reference to R. 

C. Shukla’s The Parrot Shrieks  35 

10 Mr. S. S. Pohare Aakanksha (Char Ekankika)  46 

11 Prof. K. N. Deshmukh Gharana Tradition in Music  51 

12  Shirish V. Kadu  Role of Mathematics In Indian Classical Music  59 

13  Shirish V. Kadu  Baul: The Devotional Music Transends the Religion  62 

14 
Prof. Vishal Vijay 

Korde 
Gharana Parampra me Vivad 

 65 

15 Dr. J. H. Pawar Bhartiy  Rajkarnatil Mahila Sahbhagache badlte Swrup  71 
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Preface 

Since last so many years it is the continuous demand of students to have a 

perfect text book as pcr the yearly or scmester pattcrn for the curriculum of Computer 

Science subject of S.G.B. Amravati University, Amravati. Because it needs to refer 

various books for collecting matter for one subject/paper, which founds to be a tedious 

job for the students. Unfortunately no one dare to come out. 

But, with the keen interest and continuous encouragement of our beloved 

Chairman of Board Of Studies in Computer Science, Dr. P.N. Mulkalwar, the dream 

came in to existence in the form of this book. 

We feel great pleasure in presenting this book, which is specially designed to 

meet the syllabus of B.Sc. Part-Il Semester VI of Computer Science of S.G.B. Amravati 

University, Amravati. 

Being the text book, the contents of this is presented in a comprehensive way 

using simple language instead of question answer form, so that the student should master 

the concept and then apply it. Along with it contents, the book also includes solved 

problems, examples, programs, diagrams and tables. At the end of each chapter, the 

questions like fill in the blanks , MCQ's and short & long answer type questions are 

given, which help the students for prepartion of exams. 

We thank our Author come Editor Dr. P.N. Mulkalwar for their continuous 

encouragement and suggestions during the writing of this book. We sincerely thanks 

Nabh Prakashan, Amravati the publisher and his staff for bringing out this book at short 

notice. The students and teachers are always welcome for their suggestions.

Authors 
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Abstract—  The parallel prefix adders has wide applications in operation of arithmetic computations specially in multi-modulus applications in 

order to achieve high speed, compact area and time efficiency. Two  architectures of multi-modulus adders that support the most common 

module cases in RNS channels, that is, modulo 2n -1, 2n and 2n + 1 are implemented. The architectures that performs parallel prefix carry 

computation units are composed of log2n levels.The experimental results shows that the implemented adders are significantly faster and/or lesser 

in area. The new Multi-modulus subtractor and multiplier is proposed that rely on the use of the implemented multi-modulus adders. The aim of 

this project is to implement proposed work experimentally and compare their performance with existing module in respect to area, power and 

delay.         

Keywords-  Kogge Stone Adder, Ladner Fischer, Residue number system(RNS), Parallel prefix computation, Parallel-prefix   adder(PPA).         

__________________________________________________*****_________________________________________________ 

I. INTRODUCTION  

 
        The Arithmetic Operation is very important in our day to 

day life. All the arithmetic work is carried on addition, 

subtraction, multiplication and division. Basically addition is 

used as a reference and using addition technique all other 

techniques of subtraction, division and multiplication can be 

carried out. As, subtraction can be computed by the addition of 

a number and two‟s complement of the other number, 

similarly is the multiplication and division is carried out. So 

adder contributes to the fundamental model. 

It depends upon the adder that is how efficiently adder has 

been developed to carry addition effectively with minimum 

power, delay calculations. The parallel prefix adder plays a 

very important role in developing such adders with all its 

constraints meet in power, delay calculations. Basically two 

adders has been implemented  in this paper Kogge stone 

adder[2] and Lander-Fisher[4] adder. Kogge stone adder[2] 

uses its fewest logic levels for implementation and lander-

fischer [4]is used for high performance addition operation. The 

introduction to the RNS (Residue number System )[3]has also 

been included in this paper.RNS system consists of three 

channels 2
n
, 2

n
-1,2

n
+1[1]. In this modulo 2

n
 arithmetic can be 

straight forwardly applied from the given arithmetic results 

upto n bits but the design of 2
n
+1 and 2

n
-1 plays very 

important role as they are of  special importance and has a 

wide application in designing any multi-modulo adder .while 

the design of 2
n
-1 is performed in the regular way, modulo  

2
n
+1 operation is complex operation ,therefore it is performed 

using  diminished-1[1] operation in modulo  2
n
+1 .Use of 

modulo  2
n
+1 in adder[5] plays  important role in adder while 

addition of a number in zero operand. The objective in 

developing is  reduction in carry-chain path for the adder 

computation, Area reduction for N-bit parallel adder design 

with efficient outcome, Time delay constrain in carry 

propagation minimization for high speed computation. Power 

can be reduced by minimizing the computational block. 

II.  RELATED WORK  

 

2.1 Architecture for Modulo 2
n
+1 arithmetic: 

 Modulo of 2
n
+1 arithmetic has found very wide applications 

in various fields specially in cryptography. These modulo is a 

part of the residue number system which consists of three 

channels 2
n
, 2

n
+1, 2

n
-1. Basically RNS [1]is an arithmetic 

number system which divides a number into residues (parts) 

and performs arithmetic operations concurrently for each 

residue (parts), and it does not need any carry propagation 

among them. Because of these it has increased the speed over 

various binary operations. Among the three channels in RNS 

arithmetic systems, modulo  2
n
  is obtained in straight forward 

way limiting upto n bits  and 2
n
-1is complicated then, 2

n 
 but 

not as  2
n
+1, in  2

n
-1 zero values are taken into consideration 

while in 2
n
+1, this has to deal with operands one bit wider than 

the other two, to avoid this difficulty diminished-1[1] 

representation is used, so that  it can be used  for consideration 

of zero operands in 2
n
+1. In diminished-1 level operand is 

represented as azA, where az is a single bit, which is often used 

for indicating the zero value, and A is an n-bit vector and 

called as the number part. A diminished -1 representation 

allows to limit the operation upto n bits, where Anor is normal 

weighted representation which belongs in the range from 0 to  

2
n 
, and it is in diminished -1 notation represented by az and A= 

Anor-1, when Anor is not equal  to zero else if we have to 
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represent zero values of Anor, we have to use the combination 

az=1 and A=0 .The following cases is used to determine the 

sum of the diminished-1 adder : 

 

1.  Diminished-1 adder module is used when both the 

inputs az and bz are not equal zero, their number parts 

A and B are added. 

2. Result is equal to non-zero operand when any one of 

both the inputs is zero. 

3. Result is zero when both operands are zero.  

              

       Taking care of diminished-1 representation for 2
n
+1 

addition, an extra carry look ahead adder block[2] is added 

along with integer adder. This carry look ahead block used to 

compute carry. After inverting, obtained carry is given as carry 

input to integer adder. In implemented IEAC along with 

parallel prefix adder some extra logic levels are included in 

order to avoid race around conditions. Although these adders 

avoids race around conditions, use of an extra logic level 

makes them slower as compared to their corresponding 

parallel prefix adder. It is shown that recirculation of carry of 

is computed in same parallel prefix adder so that we can avoid 

use of extra prefix level [1] in order to make addition faster. 

But it may increase area as several carry computation required 

separate parallel prefix adder for carry computation unit. 

     Although these adders are complex in area but are 

advantageous over other for speed and hence are widely used 

in many applications like multiplication, subtraction, squarer, 

excess-3[4] code converter etc. It is shown that we can use two 

adders simultaneously in order to compute carry and addition 

separately to increase the speed of operation but results in 

more area. So it is shown that hybrid multiplier can be used in 

order to reduce area.   

 

III. BACKGROUND 

1. Parallel prefix computation 

   The most basic block of any digital logic circuit is adder. In 

most of the case performance of adder decides the overall 

performance of the system however the performance of adders 

becomes critical as number of bits increases. There are many 

straight forward linear adders like ripple carry adder but the 

major disadvantage of these adders is that they are very slow. 

Thus to improve the speed of operation slight changes in 

algorithm of carry look ahead adder[5] as well as carry select 

adder  for carry propagation are done in order to improve 

speed  but results in increases area as well as complexity.  

 

 

 

a. Parallel prefix adders:- 

 

          Parallel prefix adders [1] uses simple cell 

implementation and maintain uniformity in logic connectivity. 

        Frequent use of adder in arithmetic operations results in 

high power consumption which affects the reliability of 

circuit. High power dissipation results in the form of excessive 

heat generation in circuit. In order to solve this cooling circuit 

is required which increases the cost of the circuit. In order to 

maintain reliability low power and high speed computational 

circuit is required .and these specifications are achieved using 

parallel prefix adders. 

               Performance of adder in perspective with area and 

power can be improved using parallel prefix adder and hence 

its use is always preferable for high speed applications. 

Parallel prefix computation is performed in three necessary 

steps which are shown below 

      

 
 

Fig.1. Structural flow diagram of Parallel prefix Adder 

 

            Parallel prefix adder [1] is similar carry look ahead 

adder.   The rotation of the carries in parallel prefix adder can 

be designed in different ways to perform addition in more 

optimized way to get minimized power and delay. Parallel 

prefix adder reduces delay and used for high performance 

arithmetic structures in industries. The parallel prefix addition 

is done in three steps as mentioned below.      

1. Pre-processing stage 

2. Carry generation stage 

3. Post processing stage  

 

1. Pre-processing stage 

 

In this stage carry generation bits gi, carry propagation bits  pi, 

and half sum bits hi for every n bit is calculated.  

 

gi = ai . bi……………………………………..….(i) 

pi = ai  bi……………………………………(ii) 

Where,  denote logical AND, exclusive-OR respectively. 

 

2. Carry generation stage 

 

This stage computes the carry signal. Execution is done in 

parallel form. After the computation of carries in parallel they 

are divided into smaller pieces. Carry operator contains two 

AND gates, one OR gate. It uses propagate and generate as 

intermediate signals.  

 

p(i:k) = p(i:j) . p(j-1:k)………………………………..(iii)  

g(i:k) = g(i:j) + (g(j-1:k) . p(i:j))………………….……(iv) 

 

Carry computation stage can be transformed into parallel 

prefix problem using o operator, which is associated with pairs 

of generation and propagation and is defined as  
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 (g(k:j),p(k:j))= (gk.pk)o (gk-1,pk-1) o .............o(gj,pj)………..(v) 

 

Since every carry Ci=gi:0, three algorithms have been 

implemented to compute carry using only o operator. 

 

3. Post processing stage 

 

This final stage is used to compute summation of input bits. It 

is same as all adder and final sum is computed using following 

equations 

Si = Pi  Ci-1………………………………….(vi) 

             Ci-1=(Pi . C0) + gi…………………………………(vii) 

 

Some of the parallel prefix adders are Kong-Stone parallel 

prefix adder, Lander-Fisher adder, Brent-Kung adder, spares-4 

parallel prefix adder, Spanning carry look ahead adder. 

The basic cells those are used to implement all parallel 

prefix adders basic blocks are shown below- 

 

 
Fig. 2.The logic-level basic cells in parallel-prefix adders 

 

b. Kogge –Stone Parallel prefix adder:- 

       This type of parallel prefix adder uses least logic levels 

among all parallel adders. KS adder[2] is fast adder design as 

it generates carry in O(log2N) time but has large area and 

minimum fan-out. Basic architecture of KS adder is as shown 

below 

 

No of carry stages:- log2N 

Total number of cells:- nlog2n 

Maximum fan-out :- 2 

 

 

Fig.3. 8-bit Kogge-stone parallel prefix structure 

for integer adder 

        The ◊ symbol in the diagram indicates simple integer 

addition and ● indicates carry propagation which is used as 

input to the next block of carry calculation terms while ○ 

indicates final terms of middle stage which is directly given as 

input to final adder stage. 

 

c. Lander-Fischer Adder:- 

       This architecture sits between Brent-Kung adder[8] and 

spanning tree[9]. This uses less number of logic block but has 

large fan-out. In this adder case instead of carry propagation 

carry overlap operation is performed. Delay for this adder is 

given by log2n+1. 

 

No of carry stages:- log2N 

Total number of cells:- (n/2)log2n 

Maximum fan-out :- n/2 

 

 
Fig.4. 8-bit Ladner-Fischer PPA structure 

 

d. Sparse Adder:- 

As number of bits increases above adders becomes more 

complicated and hence these adders can be replace by sparse 

adder as it significantly reduces area and complexity of logic 

without compromising delay. Sparse adder[8] design mainly 

consists of parallel prefix adder along with carry select blocks 

which are used to compute carry. As carries are calculated 

only at the boundary of blocks it significantly saves the area 

required for carry computation. Figure shows the 16-bit sparse 

adder with bit carry select block. As carry select block 

computes carry for 4-4 bits above adder is called as sparse-4 

parallel prefix adder. Depending upon   the required constraint 

we can select the cs-blocks[8] with more inputs. This block 

consists of multiplexer which is used to select carry depending 

upon carry input of previous stage which is given as select line 

to the multiplexer used. Combinational logic diagram of carry 

select block is as shown below.  

 

In this adder we are using carry save block which avoids 

race around conditions. In carry save blocks two outputs are 

generated and are given to multiplexer which selects the 
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required the output depending upon carry which is acting like 

select line for multiplexer. The block of CSA is shown in fig 5  

 

 
Fig.5. Structure of 8-bit SPP adder 

 

 
Fig.6. Logic Levels of Carry save Block 

 

IV.   METHODOLOGY & IMPLIMENTATION  

1. Multi-modulus Subtractor 

    To perform multi-modulus subtraction[1], it needs 

to be divided into three different cases as follows: 

 

a. 2
n
 arithmetic: R= |B-A|2

n
 = |B+Ᾱ+1|2

n
   where Ᾱ 

is bitwise complement of A. 

b. 2
n
-1 arithmetic: R= |B-A|2

n
 -1= |B+(2

n
-1)-A|2

n
 -1 

 

c. 2
n
+1 arithmetic: R=|(B+1)-(A+1)-1|=|B+(2

n
-1)-

A+1|2
n
 +1 = |B+Ᾱ+1|2

n
 +1 

 

 So from above three cases, multi-modulus subtracter can be 

implemented using all the above adders simply by 

complementing A. As described above modulo 2
n 

case 

required to add one along with complementation of A. so by 

modifying equation used for calculating generation and 

propagation term.  

 

g0= (a0˄b0)&~(n/m)|a0&b0…………… 

p0= a0˄b0˄~(n/m)…………………….. 

where (n/m)=0 for modulo 2
n
  

 
 Fig. 6. Structure of Multi-modulo subtractor 

 

2. Multi-modulus multiplier 

Multiplication is one of the important intensive and core 

function in arithmetic operations. Multiplier serves as basic 

building block of many DSP Processors and also efficiently 

used in Image Processing. It computes the significant product 

result but it also highly contribute to time delay in systems. 

Hence the overall performance of system is depends on the 

multiplier computation. Multiplication and squarer functions 

are used significantly in applications like DSP, multimedia and 

image processing [3]-[4]. 

 

        Generally multiplication is carried out as the repetitive 

addition of multiplier upto multiplicand while shifting the bits 

in every „n‟ number of cycles. This is what the conventional 

number systems are multiplied with adding and shifting 

process, consumes time delay in computation. 

       Parallel multipliers are highly efficient for the design 

constrains of chip area, power dissipation and the speed of 

operation. In parallel multipliers number of partial products to 

be added is the main parameter that determines the 

performance of the multiplier. Hence to reduce number of 

partial products to be added and to achieve speed of operation 

different parallel multipliers architectures were designed like 

Booth multiplier algorithm, Wallace tree multiplier[6], series-

parallel architecture, Braun array multiplier. 

The proposed architecture in this project for 

multiplication is subjected to the 8 bit parallel multiplication, 

which is carried out with repetitive addition of operand over 

the multiplicand value. The 8 bit multiplication gives the 

resultant product of 16 bit output. In this architecture the 16 

bits are split up into two 8 bits. The lower 8 bits are computed 

with the repetitive addition 8 bit operand using the parallel 

prefix adder over and over till the last computation stage. And 

remaining 8 bits appended as the computation of carry 

addition in the last product bits. The carry occurred in every 

stage is appended with the rest of zero bits and is carried ahead 

to add with the next carry occurred bit in the following stage. 

 

     It is advantageous over existing multipliers as it involves 

parallel multiplication. In existing module requires adders with 

different bits and hence there is increase in area as well as 

power. While in proposed multiplier same adder is repeated 
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again and again which reduces the area as well as power at the 

cost of slight increase of delay. 

     In proposed multiplier we are comparing the multiplier and 

multiplicand and if multiplier is less than multiplicand is 

added multiplier times to get the resultant eight bits in LSB 

while remaining eight bits are calculated simply by adding 

carry if exist. Algorithm for proposed multiplier is as shown 

below- 

 
Fig.7. Data flow diagram of proposed Multiplier 

V. RESULT 

 

All the computations of the parallel prefix adders are 

simulated and analyzed on ModelSim-Altera 10.1d (Quartus II 

13.1) tool. The generated verilog outputs implemented with 

the tool. The resultant power of the Adders and subjected 

multilplier using parallel prefix adder is complied and anlysed 

with Powerplay powe analyzer. To study detail area and power 

calculation we have implemented above adders in cadence and 

simulation is performed. 

 

The computation results of all mentioned parallel 

prefix adders for 8-bit computation is found as- 

 

 
 

Fig. 8. Simulation result of Adder 

 

 
 

Fig. 9. Simulation result of Subtractor 

 

 
 

Fig. 10. Simulation results of Multiplier 

 

 n= 8 bit Area Delay Power 

KS Adder 1544 372 0.528 

L-F Adder 1376 364 0.217 

SPP 1201 337 0.446 

 

Power is calculated in mW, delay psec while area is in um
2
. 

VI. CONCLUSION 

Here we compare SPP, KS adder and lander fischer adder  

and proposed  multiplier with existing. The main parameters to 

compare any circuits are delay, power, and area obtained from 

architecture. There are two types of power dissipation in the 

circuit which are static and dynamic. Out off these two 

dynamic power plays an important role as it depends on 

switching action taking place due to change in input. 

  Kogge stone adder and lander ficsher adder offers almost 

similar execution speed.fanout offered by ks-adder is 2. While 

that of ld- adder is (n/2). But this increase in fanout results in 

increased number of prefixed operator and which results in 

more routing i.e wiring complexity. From   timing analysis we 

can comment that SPP can save delay and we can say that, this 

reduction in delay is obtained due to implemented carry is 

getting overlapped instead of carry propagation from one stage 

to next stage. As in SPP [2] replace carry computational unit 

by multiplexer. But it should be noted that SPP is also a type 

of parallel prefix adder but removal of critical path for carry 

save delay for large word-length number. We can perform 

many combinations for carry propagation path in order to 

reduce delay. In implemented SPP fan-out is limited to 2 as 

well as size of carry save block is limited to 4.  

    Now we can go for finding area efficiency of different 

adders. It mostly depends on number of input bits. We can 

comment that lander fischer adder is preferable over kogge 

stone adder. While implemented SPP provides lowest area of 

all for increasing number of bits.  It means SPP decreases the 

number of calculations of prefix operators.  Similarly we can 

draw conclusion about various multi-modulo about power 

dissipation in architecture and it is noted that power 

dissipation in circuit is directly proportion area required to 
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implement architecture assuming same operating frequency 

for all circuit under comparison. 

    In above paper we have proposed a new multiplier in which 

we are performing multiplication by repeating addition for n 

number of time and carry and multiplication is computed 

simultaneously. Which significantly reduces area, As it has 

been proven that area and power are highly correlated, we can 

conclude that power is reduced significantly. 
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Abstract— The examination of the ECG has been comprehensively used for diagnosing many cardiac diseases.The growing health concerns, 

especially for cardiac disorders reflect on the need of developing a simple inexpensive and portable ECG system. In the present work, a simple 

ECG simulator module has been developed using LabVIEW that displays ECG wave of various cardiac disorders related sinus and nonsinus 

arrhythmias. The ECG wave is recorded and analyzed using LabVIEW software. The better analysis of the ECG can help doctors to give the 

appropriate care to the patients and also helps to avoid various severe situations that may arise. 

 

Keywords- ECG; Cardiac disorder; Heart Rate; arrhythmia; LabVIEW  
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I.  INTRODUCTION  

     ECG is an important biomedical parameter and is 

used clinically in diagnosing various diseases and conditions 

associated with the heart. Cardiovascular diseases (CVD) are a 

disease that involves the heart or blood vessels. Most countries 

face high and increasing rates of cardiovascular disease. Each 

year, heart disease kills almost 2.6 million people which 

constitute 54.1% of all CVD deaths in India by 2020. 

Cardiovascular diseases are the world’s largest killers, 

claiming 17.1 million lives a year [1]. Cardiac healthcare is the 

fastest growing market as cardiovascular disease is the leading 

cause of death in the world. Among the various medical or 

healthcare information, ECG is best way to measure and 

diagnose abnormal conditions of the heart. It is a painless, 

inexpensive and measuring quantity and thus ECG has become 

one of the most preferable vital in the area of healthcare. 

The state of cardiac heart is generally reflected in the 

shape of ECG waveform and heart rate. ECG, if properly 

analyzed, can provide information regarding various 

arrhythmia diseases related to heart. Clinical observation of 

ECG can take long hours and can be very tedious. Moreover, 

visual analysis cannot be relied upon and the possibility of the 

analyst missing the vital information is high. Hence, computer 

based analysis and classification of heart diseases can be very 

helpful in diagnosis. 

The Electrocardiogram (ECG) provides the valuable 

information regarding the cardiovascular diseases. ECG is a 

test that measures the electrical activity of the heart. The 

morphology and heart rate reflects the cardiac health of human 

heart beat. It is a non invasive technique that means this signal 

is measured on the surface of human body, which is used in 

identification of the heart diseases. Any disorder of heart rate 

or rhythm, or change in the morphological pattern, is an 

indication of cardiac arrhythmia, which could be detected by 

analysis of the recorded ECG waveform. The amplitude and 

duration of the P-QRS-T wave contains useful information 

about the nature of disease afflicting the heart.  

II. NORMAL ECG 

The electrical wave is due to depolarization and re 

polarization of Na+ and k-ions in the blood.  Amplitude and 

duration of PQRST waves correspond to electrical power 

fluctuation in entire heart. An ECG signal is therefore 

presented by using a graph, where the y-axis represents 

voltage and the x-axis represents time. Any abnormalities in 

the heart rate can be monitored by analyzing the graphs. The 

R-R interval is referred as the interval from the peak of one 

QRS complex to the peak of the next in an electrocardiogram 

as shown in figure1. The R wave is usually chosen to do this 

because it is the tallest and most conspicuous. In most 

rhythms, the R-to-R interval will be the same as the P-to-P 

distance, or the distance between any two analogous points on 

consecutive beats.  

 
Figure 1 ECG waves and intervals [2] 

 

Normally the frequency range of an ECG signal is 0.05– 100 

Hz and its dynamic range – of 1–10 mV. The ECG signal is 
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characterized by five peaks and valleys labeled by the letters 

P, Q, R, S, T. In some cases we also use another peak called 

U. The performance of ECG analyzing system depends mainly 

on the accurate and reliable detection of the QRS complex, as 

well as T and P-waves. The detection of the QRS complex is 

the most important task in automatic ECG signal analysis. 

Once the QRS complex has been identified a more detailed 

examination of ECG signal including the heart rate, the ST 

segment etc. can be performed [3].  

Standard values of normal ECG is shown in table 1. 

Parameters Amplitude     

(mv) 

Parameters Duration 

(Sec) 

P-Wave 0.25 P-R 

Interval 

0.12 to 0.20 

R-Wave 1.60 Q-T 

Interval 

0.35 to 0.44 

Q-Wave 25% of 

 R-wave 

S-T 

Segment 

0.05 to 0.15 

P-Wave 

interval 

0.11 

T-Wave 0.1 to 0.5 QRS- 

interval 

0.09 

U-Wave May be or may not be exists 

Heart Rate 60 to 100 bpm 

Table 1: Standard values Normal ECG Waveform [4]  

III. MATERIAL AND METHOD 

Normal ECG done in clinical setting allows 

monitoring and recording but gives no analytical results. 

Available data analysis algorithms are complicated, as they 

do not implement transparent decision procedure The better 

analysis of the ECG can help doctors to give the appropriate 

care to the patients and also helps to avoid various severe 

situations that may arise. 

The growing health concerns, especially for cardiac 

disorders reflect on the need of developing a simple 

inexpensive and portable ECG system. In the present work, 

a simple ECG simulator module has been developed using 

LabVIEW-11 that displays ECG wave of various cardiac 

disorders related sinus and nonsinus arrhythmias. The ECG 

wave is recorded and analyzed using LabVIEW software.  

IV. LABVIEW - A GRAPHICAL PROGRAMMING 

The software package LabVIEW (Laboratory Virtual 

Instrument Engineering Workbench) is a commercial product 

from National Instruments and runs on several host machines 

(PC, Macintosh, or Sun workstations). LabVIEW is a powerful 

graphical development environment for signal acquisition, 

measurement analysis, and data presentation, giving the 

flexibility of a programming language without the complexity 

of traditional development tools. 

LabVIEW is a graphical programming language that uses 

icons instead of lines of text to create programs. Unlike text 

based programming language, LabVIEW uses the data flow 

programming, where the flow of data determines execution. 

The flexibility, modular nature and ease to use programming 

possible with LabVIEW, makes it less complex [5]. LabVIEW 

is a graphical programming environment which has become 

widespread throughout research labs, academia and industry. It 

is powerful and versatile analysis and instrumentation software 

for measurement and automation [6]. Since the LabVIEW is 

software oriented, it offers more flexibility than standard 

laboratory instruments. Because of their appearance and 

operation imitates the physical instruments, the LabVIEW 

programs/codes are called virtual instruments (VIs). LabVIEW 

is designed to facilitate data collection and analysis, as well as 

offers numerous display options. With data collection, analysis 

and display combined in a flexible programming environment, 

the desktop computer functions as a dedicated measurement 

device. The LabVIEW contains a comprehensive set of VIs 

and function for acquiring, displaying, and storing the data, as 

well as the tools since it will support users to troubleshoot the 

code [7]. 

LabVIEW has been developed as an environment for the 

design of virtual instruments (VI). It uses symbols, 

terminology and formats that are familiar to technicians, 

scientists, and engineers. LabVIEW is programmed to act as 

an interface, helping pieces of hardware “communicate” with 

each other. Moreover, LabVIEW offers built-in libraries that 

allow the user to work over the internet and use different 

programming formats and systems.[8].  
 

V. LITRETURE REVIEW 

Various contributions have been made in literature regarding 

detection and classification of ECG Arrhythmias. Most of 

them use either time or frequency domain representation of the 

ECG waveforms, on the basis of which many specific features 

are defined, allowing the recognition between the beats 

belonging to different classes. 

A fahoum et.al, [9] has analyzed the work dealing with 

classification problem of four different arrhythmias: NSR –

normal sinus rhythm, AF-atrial fibrillation, ventricular 

fibrillation(VT)and ventricular tachycardia(VT), RPS. 

Nonlinear dynamical behavior of the ECG is used to identify 

the cardiac arrhythmias. This algorithm shows that sensitivity 

and specificity are within range of 87.7-100%. The 

classification accuracy is 100% for VF arrhythmia. 

P. G. Patel et.al, [10] studied the Pen Tompkins 

Algorithm, efficient method for ECG Signal Analysis which is 

simple and has good accuracy and less computation time. For 

analysis the ECG signals from MIT database are used. The 

peak detection is very important in diagnosis arrhythmia 

which is proved as tachycardia, bradycardia, asystole, second 

degree AV block. The results show that from detected QRS 

peaks, arrhythmias which are based on increase or decrease in 
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the number of QRS peak, absence of QRS peak can be 

diagnosed 

V Mahesh et.al, [11] has studied the discrete wavelet 

transform, heart rate variability and logistic model tree. This 

LMT classifier to classify 11 different arrhythmia and results 

obtained 98% accuracy.  

BekirKarhket et. al, [12] carried out artificial Neural 

network of ECG signal analyzed in the time domain thus 

corresponding arrhythmias are determined by using ANN, 

around 95% result is achieved for identification of arrhythmia.  

Sarkalehet et. al, [13] has done the discrete wavelet 

transform and neural networks with DWT is used for 

processing ECG recording and extracting some arrhythmia and 

neural network perform classification task. This method is 

96.5% accuracy. 

VI. THE APPLICATION AREAS OF ECG DIAGNOSIS 

Heart disease is a general term for a number of different 

diseases which affect the heart such as the left ventricular 

hypertrophy (LVH), right ventricular hypertrophy (RVH), 

myocardial ischemia, myocardial infarction and bundle branch 

block. Heart disease is one of the leading causes of death in 

the world.  

The main application of the ECG to cardiological diagnosis 

includes the following as shown in Figure 2[14].  

 
Figure 2 Applications of the ECG to cardiological Diagnosis[15] 

 

A. Supraventricular rhythms 

Cardiac rhythms may be divided into two categories:  

i) Supraventricular (above the ventricles)     and       

ii) Ventricular rhythms.  

The origin of supraventricular rhythms (a single pulse or a 

continuous rhythm) is in the atria or AV junction, and the 

activation proceeds to the ventricles along the conduction 

system in a normal way.  

B. Normal sinus rhythm (NSR) 

   The normal rhythm of the heart where there is no disease or 

disorder in the morphology of ECG signal is called Normal 

sinus rhythm (NSR). The heart rate of NSR is generally 

characterized by 60 to 100 beats per minute. The regularity of 

the R-R interval varies slightly with the breathing cycle. 

 Impulses originate at SA node at normal Rate 

 All complexes are normal, evenly spaced, Heart rate 

60-100bpm 

 

 
Figure 3 Normal sinus rhythm (Theoretical and Simulated) 

C.Sinus atrial rhythm 

   This type of arrhythmia arises from the SA node of heart. As 

the electrical impulse is generated from the normal pacemaker, 

the characteristic feature of these arrhythmias is that P wave 

morphology of the ECG is normal. These arrhythmias are the 

following types: Sinus bradycardia, Sinus tachycardia and 

Sinus arrhythmia, etc. 

I). Sinus bradycardia 

 If the heart rate is too slow then this is known as bradycardia 

and this can adversely affect vital organs. Impulses originate at 

SA node at slow Rate 

 All complexes are normal, evenly spaced, Heart rate 

<60bpm 

 This may be a consequence of increased vagal or 

parasympathetic tone 

 

 
Figure 4 Sinus bradycardia 

II). Sinus tachycardia 

When the heart rate increases above 100 beats per minute, the 

rhythm is known as sinus tachycardia. This is not an 
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arrhythmia but a normal response of the heart which demand 

for higher blood circulation. When the heart rate is too fast, the 

ventricles are not completely filled before contraction for 

which pumping efficiency drops, adversely affecting 

perfusion. 

 

 Impulses originate at SA node at rapid Rate  

 All complexes are normal, evenly spaced, Heart rate 

>100bpm 

 It occurs most often as a physiological response to 

physical exercise or psychical stress, but may also 

result from congestive heart failure. 

 

 
Figure 5 Sinus tachycardia  

III). Sinus arrhythmia 

 Impulses originate at SA node at varying Rate  

 All complexes are normal, rhythm is irregular 

 Longest RR interval exceeds shortest > o.16 sec. 

 

 
Figure 6 Sinus arrhythmia  

D. Nonsinus atrial rhythm 

The origin of atrial contraction may be located somewhere else 

in the atria other than the sinus node. If it is located close to 

the AV node, the atrial depolarization occurs in a direction that 

is opposite the normal one. In the ECG the P-wave has 

opposite polarity.  These arrhythmias types are given bellow; 

I). Wandering pacemaker 

 Impulses originates from varying points in atria or wander. 
Consequently, the P-waves will vary in polarity, and the PQ-

interval will also vary. 

 

 
Figure 7 Wandering pacemaker 

II). Atrial flutter 

When the heart rate is sufficiently elevated so that the 

isoelectric interval between the end of T and beginning of P 

disappears, the arrhythmia is called atrial flutter. In atrial 

flutter, the atrial rate is very fast, ranging from 240 to 360 per 

minute. The abnormal P-waves occur regularly and so quickly 

that they take morphology of saw-tooth waveform which is 

called flutter (F) waves. 

 Impulses travel in circular course in atria 

 Rapid fluter waves, ventricular response irregular 

 The frequency of these fluctuations is between 220 

and 300/min. 

 

 
Figure 8 Atrial flutter 

 

III). Atrial fibrillation 

The atrial rate exceeds 350 beats per minute in this type of 

arrhythmias. This arrhythmia occurs because of uncoordinated 

activation and contraction of different parts of the atria. The 

higher atria rate and uncoordinated contraction leads to 

ineffective pumping of blood into the ventricles. Atrial 

fibrillation may be intermittent, occurring in paroxysms (short 

bursts) or chronic 

 Impulses have chaotic,random pathwayes in atria 

 Baseline irregular, ventricularresponse irregular 
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Figure 9 Atrial fibrillation 

IV). Junctional rhythm 

Junctional arrhythmias are originated within the AV 

junction in the form of the impulse comprising the AV node 

and it’s Bundle. The abnormal in P wave morphology occurs 

because of these arrhythmias .The polarity of the abnormal P-

wave would be opposite to that of the normal sinus P-wave 

since depolarization is propagated in the opposite direction – 

from the AV node towards the atria. 

If the heart rate is slow (40-55/min), the QRS-complex is 

normal, the P-waves are possibly not seen and then the origin 

of the cardiac rhythm is in the AV node. Because the origin is 

in the junction between atria and ventricles, this is called 

junctional rhythm.  

 Impulses originate at AV node with retrograde and 

antegrade direction 

 P-wave is often inverted, may be under or after QRS-

complex 

 Heart rate is low 

 

 
Figure 10 Junctional rhythm 

VII. COCLUSION 

The information obtained from an Electrocardiogram can be 

used to discover different types of heart diseases. The 

automatic detection of ECG waves is important to cardiac 

disease diagnosis. Presently, many Cardiologists face 

difficulty in making a correct diagnosis for ECG arrhythmia 

diseases. In addition to this also conventional technique of 

visual analysis is more complicated and requires experience 

and time. Clinical observation of ECG can take long hours and 

can be very tedious. Moreover, visual analysis cannot be relied 

upon and the possibility of the analyst missing the vital 

information is high. Hence, computer based analysis and 

classification of Arrhythmia diseases can be very helpful in 

diagnosis.  

As studied from existing literature ECG arrhythmias 

accuracy are about 90 to 98% as well as detection algorithms 

are more complicated, but because of flexibility, modular 

nature and ease to use programming possible with LabVIEW, 

makes it less complex and more reliable. Thus with the help of 

LabVIEW software a simple ECG simulator module has been 

developed that displays ECG wave of various cardiac 

disorders related sinus and nonsinus arrhythmias as shown  in 

figure 3 to 10. The ECG wave is recorded and analyzed using 

LabVIEW software is more accurate and helpful for better 

analysis of ECG. Thus software makes the system cost 

efficient and can be utilized as a test bench for the study of 

ECG signals with more interactive and simplicity. 
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l7: 

AbstHlJ 

Analysis of the solutions reveals stationary 
in the 

infinitesimals. 

Analysis of ti 

onstants 

involved 

in the 

infinitesimals 
Analysis 

of the soli 

and 
multi 

soliton 

profiles. Multisolitons, K D equations. 

INVARIANTS 

SOLUTIONS 

OF 

ZABOLOTSKY.KBo 

EQUATION 

Keywords: 

Invariant 

solutions, 

Infinitesimals, 

Multisolitons, 
K D en 

BOLOTSKY-KHOKHLOv 

Mukesh Kumar 

Department of Mathematics, 
Motilal 

Nehru 
National InstituteofTa. 

Allahabad 

of Technology 

mukeshkumar 1 2@rediffmail.com 

In this paper, new 
invariant solutions of 

Zabolotsky-Khokhlov (ZK) equation hau 

been obtained. A set of two solutions are derived using Lie-group theory. Both t 

solutions are expressed in explicit form. Lie symmetry generators are used for 

constructing similarity variables for the given partial 
differential equation, which lead 

to the new partial differential equation with one variable less at each step and eventualy 

to ordinary differential equation (ODE). Ultimately, the exact solutions are obtained 

under some parametric restrictions. The elastic behavior of the soliton solutions is 

shown graphically by taking appropriate choices of the arbitrary functions involved in 

the solutions. 

Keywords: Lie-group theory, Invariant solutions, Infinitesimals, Solitons, ZK equation. 

ROLE OF MATHEMATICS IN INDIAN CLASSICAL MUSIC 

Shirish V. Kadu 
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shirishkadu@gmail.com 
In this paper we focus the relation between mathematic and rhythm in oa 

the basic concept of ancient rhythm. This paper shows the historical e Tuld'of 

which is 

of 
te 'Tala'of

which is shown by Bharatmuni. There is great importance of mathema themat 

analysis about Shruti, Swar, Swar-Sanwad, Swar-Prastar, sarna- 
Chatustai. 

Sarma Cht 

will 

rhythm

ndian music. Keeping in view, this paper tried to present and analyze ne 

atical 

examine the Talprastar and Bharatmuni's Shruti Swar vibhajan tnro which is fully based on mathematics. 

We 

Chtushti 

jan through Sarna 

(48) 
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IC-2016Raigurunagar. Pune, MS. India, St, th D. (2016)

ISCA-ISC-2016-20SH-05-Poster Baul The Devotional Musie Transcends the Religion 
Shirish V. Kadu 

Shn Shiv aji College. Akola. MS. Inda 

shinshkadugmail.com 
Abstract: The music of the Bauls, Baul Sangeet. is a particular tye of tolk song in Bengal. Its lyrics carry influences oe the Hindu bhakti movements and the suphi. a fom of Sufi song exemplitied by the songs of Kabir. Baul religious and philosophical standpoints exist largely as an outcome of the comingling of Hinduism and Islam, containing as well some signs of Buddhist influence. Baul philosophy promotes a liberal view. renouncing caste and other social constructs in an effort to stnp oneself of outside intluence. revealing the monermanush. In this way Bauls focus heavily on the physical as the object of devotion. Their practice focuses heavily on the chaar-chand. representing the four fluids of the body and the naba-dwar. epresenting the nine openings of the body. As such. themonermanush is given the utmost respect by the Bauls who feel that Bhagavan can only be reached through the human form. In this way. Baul philosophy emphasizes love for all human beings. This. they feel. is the path leading to the Divine Love: Romantic love especially is viewed by Bauls as the link between God and man. 

Keywords: Monermanush. Chaar-chand. Naba-dwar. Bhagawan. Sangeet. 

ISCA-ISC-2016-20SH-06-Poster Women Rights Violation- An Agent of Violence 
Milind Tayade 

Department of Commerce. Bhonsala Military College. Nashik. MS, India 
viewsandvision@rediffmail.com 

Abstract: Every human being is naturally entitled to human rights. If these naturally bestowed rights of a human beingare breached. or taken away completely. it is injustice and abuse and a progenitor of disorder. In India, women are beingexpioited everyday. Females have been denied humanitarian treatment for ages. They have been addressed to as equals of lower animals. shudras or inept gauche slaves. They have been subjected to inhuman conduct and have always been victims of maltreatment and injustice. When injustice is inflicted, it is required that society comes forth in opposition of and makes provisions for prevention of such incidents from repeating. Be it woman or man. every individual's rights need to be safeguarded and nurtured. This is the prime responsibility of the judicial system. the government as well as the consutution. The right toLiberty, Fraternity. Equality and Justice applies to all and should not be seized from women. Keywords: Fundamental. Rights, Liberty. Equality, Fraternity, Women. Constitution, Caste, Community, Hindu Code Bill. Buddha. Manusmriti, Ambedkar. 

ISCA-ISC-2016-20SH-07-Poster Women Safety in India 
Venkatesh Naik R.' and Godlaiah T. Department of PG Studies and Research in Sociology, Vijayanagara Sri Krishnadevaraya University Jnanasagara Campus, Ballari 583105, Karnataka, India 

venkateshu1989@gmail.com Abstract: Thousands of years ago, Indian women had enjoyed high status. Gargi, Maitreyi, and other women of Vediclore 
ihustrale the high status Indian women enjoyed in ancient times. The tradition of "Brahmavadinis", women celibates pursuing intellectual studies for life, existed in ancient India. Indian women, who have played a big role in moulding Our 
culture, civilization, arts, religion, have also handled statecraft from the time of Draupadi to Chola Koyu 
wOCn,ron Rani Padmini, Rani Jhansi and many others, to Indira Gandhi-something which no other sociely 1n tc 
world can possubly boast. Indian freedom movement was driven by the symbol of "Mother India" and devoion o 
he songVande Malara". In India, from ancient times, Female Divinity has equated women with power. And, Gd 
nfluence of man and woman (Ardhanareeswara) symbolized gender harmony. But unfortunately, contempa y dia 
wonen continue o face discrimination and other social challenges and are often victims l abuse anu 
TTes, Manileslations of violence include physical aggression, such as blows of varying intensity, burns, attep 
hanging, Exual abuse and rape, psychological violence hrough insuls, humiliation, coercion, blackmail. ceo 
or emouonal threats, and control over speech and actions. In extreme, but not unknown cases, deatn id uc 

ent 

nomic 

result.Keywords: Women, Salety, India.
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