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ABSTRACT

An effective method for test time minimization in Built In Self Test (BIST) using graph
theory concept with revisiting of node is incorporated in this article. Here the shortest
Hamiltonian path of ISCAS89 benchmark circuit s396 is taken as an example. Minimum
spanning tree with revisiting nodes 1s applied for s386 circuit that optimizes the time cycle
for testing. Result shows that minimum spanning tree with revisiting the nodes will reduce
the time cycle without compromising the test quality. Hence an effective testing is achieved

using graphical approach.

KEYWORDS

BIST, Shortest Hamiltonian path, Revisiting node, Test time.

20 | http://doi.org/10.17993/3ctecno.2020.specialissue4.19-33


http://doi.org/10.17993/3ctecno.2020.specialissue4.19-33

3C Tecnologia. Glosas de innovacién aplicadas a la pyme. ISSN: 2254 - 4143 Edicién Especial Special Issue Marzo 2020

1. INTRODUCTION

In this super fast technical generation the growth of technology is massive in both technical
and product aspect. Testing is an essential part which deals with the quality of the product
before a microelectronic product is launched in the market where BIST is a testing scheme
that is capable of finding faults in integrated circuits (ICs) to make faster testing at less-
expensive with low power constraints (Girard, Nicolici, & Wen, 2010). It plays a vital role
in electronic industry because a device that needs to be tested at higher level (levels being:
Chip — board — system — system in field) costs 10 time (and possibly more) that of cost of
testing it a lower level. Digital testing is declared as testing a digital circuit to validate that it
performs the particular logic functions and in appropriate time. In case of VLSI testing, it
is not of much concern as how many chips are binned as flawed; rather important is how
many flawed chips are binned as normal. So, trade and industry expects “VLSI testing”
is to result in an accuracy of perfect chips with its functionality. Optimized test time and
scheming test power are contradictory targets and therefore optimization of testing for both
attributes 1s challenging. This topic has been addressed in the recent literature (Nicolici
& Al-Hashimi, 2003; Sakurai & Newton, 1990; Shanmugasundaram & Agrawal, 2011;
Shanmugasundaram & Agrawal, 2012; Gogoi & Kalita, 2014; Venkataramani, Sindia, &
Agrawal, 2014). The BIST vectors are speedy than ATE in terms of application time,
thus follow-on improvement in test time with low power (Larsson, 2006). The test vector
application time ratio between ATE and BIST is represented by “a”. If a= 100 than the
application time of a vector in ATE is 100 times longer than the vector application of
BIST (where a >1).The total time required for test is equivalent to the addition of required

number of time cycles to travel from source node to destination.

2. PRIOR WORK

A modern approach is introduced to minimize the test time for power constrained tests
(Biswas, Das, & Petriu, 2006; Das et al., 2008; Shanmugasundaram & Agrawal, 2011, 2012)
implements a monitor to observe the movement in the scan chain of a built-in self-test
(BIST). According to the switching activity the test clock frequency varies from high to low
both the parameters are inversely proportional i.e., test clock frequency raise if there is low

switching activity in the scan chain else falls. This approach attains 20-50% reduction in test
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time of BIST circuits with a little area overhead. Reusable scan chains (Lai, Kung, & Lin,
1993) and pattern overlapping (Zhou, Ye, Li, Wu, & Ke, 2009; Bryant, 1986; Tehranipoor,
Nourani, & Chakrabarty, 2005; Chloupek, Novak, & Jenicek, 2012; Chloupek, Novak, &
Jenicek, 2012; Alpert ez al., 2018) eradicates unwanted scan chain operations using patterns

that bear a resemblance to the previous pattern, so the number of scan shifting is minimized.

Hence high reduction is achieved on availability of such patterns. The single fixed order
twisted ring-counter design proposed in (Tharakan & Mathew, 2015) drops down the test
application cycle with multiple programmable twisted-ring counters (PTRC). Huge number
of unique test patterns based on the stipulation of reconfigurable run-time programmable
multiple twisted-ring-counter is anticipated which is an on-chip test generation scheme.
Spontaneous strategy is implemented in (Bhakthavatchalu, Krishnan, Vineeth, & Devi,
2014) select the best possible seed and the quantity of the irregular test examples to be
produced which reduces the testing time significantly. LFSR reseeding strategies proposed
in (Kim & Kang, 2006; Chandra & Chakrabarty, 2003; Pathak & Pathak, 2016) are broadly
received in rationale BIST to improve fault perceptibility and abbreviate test application

time for incorporated circuits.

Test comes about on ISCAS and expansive I'TC circuits appear that the exhibited procedure
can accomplish 100 % fault scope with short test time by utilizing just 0.23 —2.75% of inside
nets. Test application time optimization in accumulator-based test-pattern generation is
projected in (Magos, Voyiatzis, & Tarnick, 2010; Voyiatzis, 2005, 2006, 2008; Manich,
Garcia-Deiros, & Figueras, 2007; Liang, Zhang, You, Li, & Hosam, 2013). The problem of
efficiently generating test patterns which is used in finding the shortest Hamiltonian path in

an associated CUT’s directed graph that results tremendously low demand for hardware.

Usage of accumulator structure is the better solution to the problem of minimizing the
number of cycles needed for generating a set of deterministic test patterns in a novel test
pattern generation. Further enhancement can be concentrated in terms of minimizing
larger search space and the exact computation of the shortest Hamiltonian path in the test-

pattern graph. Revisiting nodes can reduce the test application time.
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3. TEST PATTERN SELECTION

All VLSI chips after the manufacturing process are applied for fault analysis, in such a case
it is not possible of generating all the test vectors, at the same time different patterns detects
the same fault which increases the complexity of test vector and its storage requirement.
For C17 benchmark circuit the following six test patterns are high in terms of fault coverage

which is shown in Table 1. These patterns are considered as node here.

T=[T[1],T[2],T[3],T[4].T[5],T[6]]=T[0,11,14,17,28,31]

Table 1. Test vector set of s396 circuit.

Test Vector Inputs [6:0]
T1 0000101
T2 0000110
T3 0001011
T4 0001110
T5 0010101
T6 1010000

The odd value sequence of (31,3) 1s {0,3,6,9,12,15,18,21,24,27,30,2,5,8,11,14,17,20,23,26
,29,1,4,7,10,13,16,19,22,25,28,31 }. Likewise it is preceded for all possible combination i.e.,
(31, n). Here n is the odd numbers in-between (1 to 31). In Table 2 decimal representation
of the test vectors are given in first row, column and their location are given in 5*5 matrix
forms. Matrix size is equivalent to the number of test vectors in the test vector set of the
concern circuit test pattern’00000’ is negligible, so five test patterns are taken for calculation.
(2"+1) & (2"+3) sequence i.e., 3, 5,9,17 &5, 7, 11, 19 is calculated by means of Hamiltonian

distance.

4. DEFINITIONS

Let k is the input to the particular circuit then 2 test vectors are required to test the circuit.
Test vector set is derived by filtering the high fault coverage test vectors from the actual
number of test vectors (here BIST analysis & diagnosis tool is used filter six high fault
coverage test vectors of s396 benchmark circuit). In order to avoid the problem called
pattern minimization a technique is carried to compare the entire test vector set based on

the fault detection ability, if many test vectors detects the same fault with one bit variation in
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the test vector sequence than that place is filled with x’, by this method here six test vectors
are found as essential for ISCAS89 s396 benchmark circuit. When 128 test vectors are
optimized to six test vectors then the test time effectively reduced to the minimum. For this
$396 circuit 128 test vectors are required to test the circuit then six test vectors are filtered

by using BISTAD tool. A test vector set T is given below:
T=[T[1],T[2],T[3],T[4],T[5],T[6]]=T[5,6,11,14,21,88]

These six test vectors are considered as node here, all odd value from 0 to 127 are taken
in account to formulate the sequence. The odd value sequence of (127,3) 1s {0,3,6,9,12,15
,18,21,24,27,30,33,36,39,42,45,48,51,54,57,60,63,66,69,72,75,78,81,84,87,90,93,96,99,1
02,105,108,111,114,117,120,123,126,1,4,7,10,13,16,19,22,25,28,31,34,37,40,43,46,49,52
,55,58,61,64,67,70,73,76,79,82,85,88,91,94,97,100,103,106,109,112,115,118,121,124,12
7,2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47,50,53,56,59,62,65,68,71,74,77,80,83,86,8
9,92,95,98,101,104,107,110,113,116,119,122,125} .Likewise it is preceded for all possible
combination i.e., (127, n). Here n is the odd numbers in-between (0 to 127) because k =
128. In Table 2 decimal representation of the test vectors are given in first row, column and
their location are given in 6%6 matrix forms. Matrix size is equivalent to the number of test
vectors in the test vector set of the concern circuit. In general for k inputs 2*-1 matrix are
required to derive A . and A matrix. A . and Avec are derived by finding the minimum
values of a particular point for example all matrix value of 6 to 11 are compared and got
1 as minimum value which is taken for A_. and the corresponding matrix value A5 is the
A value. Addend patterns are in the form of 2+1i.e., 2'+1=3, 2’+1=5,... if the addend

patterns are in the form of 2"+1 then 3,5,9,17,33 and 65 are its test pattern set.

5. PROPOSED METHOD

In this paper minimum spanning tree is introduced rather than Hamiltonian path
(Hamiltonian path is a path which visits each vertex exactly once and also returns to
the starting vertex) in the graphical construction of the c17 & s386 benchmark circuit.
Minimum spanning tree is a tree in a graph that spans all the vertices and total weight of a
tree is minimal. Addend patterns are in the form of 2" +1 & 2" + 3 are taken to compare

the Hamiltonian path time and minimum spanning tree time cycles.
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Table 2. Amin of c17 circuit with respect to (2n + 1) test patterns.

Amin 1 14 17 28 31
1 X 1 2 1 3
14 10 X 1 5 1
17 5 1 X 14 5
28 5 1 4 X 1
31 15 6 2 1 X

1 1 2 5

Figure 1. Hamiltonian path of ¢17 with Addend patterns are in the form of (2" + 1).

1 1
G @ G
|"

Figure 2. Minimum spanning tree of ¢17 with Addend patterns are in the form of (2" + 1).

The shortest Hamiltonian path for c¢17 circuitis 28 —14 — 31 — 17 —11 (1, 1, 2, 5) with
corresponding weights and its total weight is 9 but in case of minimum spanning tree 4 time
cycle are required (Figure 1 & 2). For Addend patterns are in the form of 2" + 3 and the
Hamiltonian path through 17—28 —11—31—14 and their corresponding weights are (1, 2,
4, 3) totally 10 time cycles are involved whereas in minimum spanning tree with revisiting
it is reduced to 7 which denotes that 14 times cycles (Figure 3 & 4) are required for testing.

Table 3. Amin of ¢17 circuit with respect to (2n + 3) test patterns.

Amin 11 14 17 28 31
1 X 14 9 10 4
14 4 X 13 2 10
17 5 5 1 2
28 2 10 4 X 13
31 2 3 1 X
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1 2 4 3

Figure 3. Hamiltonian path of c17 with Addend patterns are in the form of (2" + 3).

Figure 4. Minimum spanning tree of ¢c17 with Addend patterns are in the form of (2" + 3).

Table 4. Test vector set of s396 circuit.

Test Vector
T1
T2
T3
T4
T5
T6

Inputs [6:0]
0000101
0000110
0001011
0001110
0010101
1010000

Revisiting can reduce the testing time, here s396 benchmark circuit is taken as example

which deals with 7 inputs and therefore 2* test vectors are required to test the circuiti.e., 128

test vectors. A . and A__are tabulated to derive the s396 circuit’s graphical representation.

All odd value sequence from 0 to 127 is taken in account for A . and Avec calculation.

The shortest Hamiltonian path for s396 circuitis 6 — 21 — 88 — 5 —11—14 (1, 5, 3, 2,

1) with corresponding weights and its total weight is 12 but in case of minimum spanning

tree 11 time cycle are required (Figure 2). Figure 3 shows the graphical representation of

$386 circuit where A_ . & Avec are derived with the consolidation of 64 matrices (all odd

sequence from 0 to 127).
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Figure 5. Graphical representation of s396 circuit.

Table 5. A of s386 circuit with respect to (2" + 1) test patterns.

6
43
X
27
24
41
46

11
2
1
X

25

22
3

14

21
16

15
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Table 6. A of s386 circuit with respect to (2" + 3) test patterns.

A 5 6 1 14 21 88
5 X 1 2 53 48 17
6 21 X 1 24 3 6
1 46 73 X 33 2 7
14 13 24 23 X 1 30
21 16 59 18 1 X 1
88 9 58 49 18 27 X

1 5 3 1
Figure 6. Hamiltonian path of s386 with Addend patterns are in the form of (2" + 1).
1 1 2
— 88
|’ %

Figure 7. Minimized time spanning tree of s396 with Addend patterns are in the form of (2" + 1).

Tor Addend patterns are in the form of 2" + 3 the Hamiltonian path through 14—21—
88—5—6—11 and their corresponding weights are (1, 1, 9, 11, 1) totally 23 time cycles
are involved whereas in minimum spanning tree with revisiting it is reduced to 14 which

denotes that 14 times cycles (Figure 3) are requlred for testmg

000000

Figure 8. Hamiltonian path of s386 with Addend patterns are in the form of (2" + 3).

2 1
0-0-0
-

Figure 9. Minimized time spanning tree of s396 with Addend patterns are in the form of (2" + 3).
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... Addend pattern = Hamiltonian path Time cycle Minimum spanning tree Time
Benchmark circuit ) )

form requirement cycle requirement
2"+1 9 4

C17
2"+3 10 7
2"+ 1 12 11

S386
2"+3 23 14

Table 7. Comparison table for time cycle involvement in Hamiltonian path, minimum spanning tree with revisiting

nodes.

25

20

15

10

Number of time cycle

I wmsT
| Bl

1 2

3

4

c17, s386 circuit with takentest sequence
Figure 10. Graph for time cycle involvement in Hamiltonian path, minimum spanning tree with revisiting nodes.

7. CONCLUSION

In this paper we have presented a graph theory concept called minimum spanning tree
with revisiting nodes instead of Hamiltonian path for c17 & s396 benchmark circuit which
results in optimized test time. Result shows that minimum spanning tree with revisiting
the nodes will reduce the time cycle for testing. The above mentioned Table 7 & Figure 10
shows that minimum spanning tree effectively reduces the number of test time cycles for

testing. In future it can be implemented to test nano memories.
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ABSTRACT

Security is one of the main concerns in many sectors especially in banking. Many protection
mechanisms such as passwords and number locks, PIN numbers have been used to identify
the correct person. The biometric protection mechanism using fingerprints are also
implemented. To ensure more security double biometric factors are implemented in this
paper. Voice is a powerful factor to identify a speaker who is holding the account in banks. In
addition to voice, usual face biometric features also considered for security in bank lockers.
Both are transformed into encrypted format and stored to avoid database hacking. In this,
Raspberry Pi board is used for implementation. To manipulate voice, devices like USB
microphone and sound cards are used. For processing face image Raspi Cam is used. When
the given image and voice matches with that of the image and voice stored in the database,
then login process starts else the person trying to unlock the locker is not the bank account
holder. For new users, signup process will be provided by administrator by capturing voice
and face images for enrollment. This system can be helpful for maintaining the customer’s

confidentiality in bank lockers.

KEYWORDS

Authentication, Face recognition, Voice recognition, Encryption, Enrollment.
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1. INTRODUCTION

The most basic requirement of any bank locker is high security and getting high privacy
regarding bank locker. Every person has precious accessories like jewelry or cash in it,
so authentication of the person who wants to use the locker is very important. Effective
security can be provided by using face and voice recognition biometrics. In olden days
secret key 1s used by customers. Now-a-days customers’ biometric attributes are additionally
included which are unique and act as one identity for individual. A secret key can be stolen
or changed. But biometric characteristics won’t be changed, for example, an individual’s
face or voice can’t be changed or imitated. The distinguished protocol for the execution
of a bank locker security framework, with the authentication of human face and voice

recognition, to confirm the person’s character has been proposed in this paper.

The database creation phase for banking utilizes image and voice of the client to be stored
using Raspberry pi. The access to open the locker is provided only to the authorized
customers. If the image and the voice are not present in the database, the access permission

1s denied.

2. RELATED WORKS

Sahani, Nanda, Sahu and Pattnik (2015) proposed a remote access control framework
for smart home condition. Raspberry Pi based entry to control and design home security
framework through site page with ZigBee is implemented. The framework distinguishes
the visitor’s quality and exchanges the picture through email and SMS by GSM to already
stored numbers. The client can specifically login and cooperate with the inserted gadget

progressively without the need to keep up an extra server.

Baby, Munshi, Malik, Dogra and Rajesh (2017) proposed an empowering mechanism for
home automation with web application for electrical apparatuses (such as fan and light)
control. They are dependent on sensor inputs to indicate movements and temperature.
The lock can be controlled by giving voice directions. Thus, utilizing this framework, it is

currently progressively advantageous to control the machines in homes.
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Kaur, Sharma, Jain and Raj (2016) proposed an automation system using voice. With voice
as information, the system interprets or follows the importance of that input and creates a
proper voice yield. Utilizing voice as information, it tends to be changed over to content.
This work experiences the disadvantage that just predefined voices are feasible, and it can

store just restricted voices. Subsequently, the client can’t get the full data.

Senthilkumar, Gopalakrishnan and Sathish Kumar (2014) wished-for image capturing
system based on Raspberry Pi. Face acknowledgment is the principal concern and has the
least false acknowledgment rate. The structured stage gains the pictures and stores them

into the ongoing database, which is later utilized for contrasting the principles of the clients.

Shah, Patel and Patel (2018) develops a model for storing the data in computers using
Rasperry PI. It can be programmed with languages like JAVA, HTML, .NET, Python
in it. Rasperry PI and digital signal controller (DSC) is designed for monitoring multiple

parameters based on Ethernet.

Ramani, Selvaraju, Valarmathy and Niranjan (2012) projected a secure bank locker system
based on RFID and GSM. In this framework, true individual can recover cash from bank
locker. This is used to approve the client and open the entryway continuously for bank
locker secure access. This is more secure than different frameworks. The RFID examines
the ID number from detached tag and send to the microcontroller, if the ID number is
legitimate, at that point microcontroller send the SMS and ask for the confirmed individual
portable number. The secret code is necessary to open the bank locker. If the individual
sends the secret word to the microcontroller, it will check the passwords entered by the
console and get verified from the cell phone. If these two passwords are coordinated, the
locker will be opened else it will be stay in bolted position. This framework is more secure

than different frameworks since two passwords required for confirmation.
Our project gives the following significant works:
*  With face and voice recognition for accessing the bank locker account.
* Login page to unlock the locker of the bank account holder.

*  Signup page for a new user.
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*  Encrypted database for storing the voice and facial features.

The remaining sections are organized as follows: section 3 provides the proposed methods

and section 4 gives the implementation results followed by conclusion in section 5.

3. PROPOSED METHODOLOGY

The main module in our processor is Rasperry Pi kit which collects all details regarding
biometric and customer’s details. Raspberry Pi 3 is used for programming to create login
and signup web pages by coding in PHP, capturing images, recording voice, creating
databases for storing the necessary details, performing image encryption process and to

perform voice and image recognition.

Keyboard Web page

supported by
HDMI > PHP (Monitor

‘ USB Microphone ‘ —> ‘ Sound card |—
Raspberry Pi 3
Model B
(BCM 2837)
Raspi Cam (Image Camera SD Card
Acquisition Camera) interface Slot

Socket Raspbian
i

|

Power
supply

Figure 1. Overall block diagram.

Raspbian Stretch OS is used by this kit. The modules connected with Rasperry kit is shown
in Figure 1. Now let us see the process involved and used components in the encrypted

authentication process one by one.

3.1. ENROLLMENT AND AUTHENTICATION PROCESS

Bank customers account number, type of account and the persons involved in the particular
ID and their facial biometric features, voice features have been collected in the process of

new user enrollment. In bank database, they are stored in encrypted form.
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During login phase the customer must provide all the details to open the locker. If the
details match with the database, then the locker will be opened; otherwise the person trying
to open the locker is blocked by bank and alert is given to police station also. Sometimes
voice features do not get matched and the facial biometrics gets matched, then there will be
some likelihood that he/she may be the customer. But if face does not match, he should not
be allowed to access the locker. Because face is an important feature in any individual. But

voice may vary due to some unavoidable situations like cold, fever.

3.2. FACE RECOGNITION MODULE

Camera module captures image when capture image button is pressed in the webpage.
When the button is pressed, the python code for capturing image should run. While storing
that image in the database during signup, the image can be encrypted for better security.
This 8mp camera module is equipped for 1080 pixel video and still pictures that associate
straightforward to Raspberry Pi. The camera module associates with the Raspberry Pi
board through the Camera Serial Interface (CSI) connector to interface with camera.
The CSI transport is prepared to have high information rates, and it only conveys pixel

information to the processor. The picture of Raspi camera is portrayed in Figure 2.

Figure 2. Raspi camera.

Irom the continuous pictures face image must be detected and recognized. FFace detection
1s performed by HAAR Cascade Classifiers (Tabora, 2011). There is eye, head, and
mouth and nose detectors in the HAAR cascade classifiers. Detected and processed face is

compared to a database of known faces, to decide who that person is. Face Identification
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can be performed reasonably dependably, for example, with Open CV’s face Identifier,
working in about 90-95% of clear photographs of an individual looking forward at the
camera. The preprocessing is done to efficiently recognize the face of the customers. For

that preprocessing, Eigen Face methodology concept is applied.

It is normally harder to identify an individual’s face when they are seen from the side or at
an edge, and occasionally this requires 3D Head Posture Estimation. Principal component
analysis (PCA) is a statistical procedure that uses an orthogonal transformation to convert
a set of observations of possibly correlated variables into a set of values of linearly
uncorrelated variables called principal components. If the image elements are considered

as random variables, the PCA basis vectors are defined as eigen vectors of the scatter matrix

(ST) defined as:
Sr=3" (xi-p)-(ci-p)" (1)

where p 1s the mean of all images in the training set and xi is the ith image with its columns

concatenated in a vector.

3.3. VOICE RECOGNITION MODULE

Voice authentication is implemented in Raspberry Pi in order to add an extra layer of
security. Raspberry Pi does not have a sound card and therefore it won’t support microphones
on audio jack, so we should use a USB microphone. Hence some additional modules are
installed in Python for recording voice to perform voice recognition. The recorded voice
should be of maximum 3 seconds duration. The customer can speak any of his/her secret
code in their own tone. Voice recognition is done by matching the pitch of the captured

speech signal and the speech stored in the database. Basic process is shown in Figure 3.

USB Microphone | —»
Feature
T Extraction
(MEL)
Input Voice — | Comparison

l

Identified Speaker

Figure 3. Voice biometric processing.
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Microphone is used to capture the voice of the customer. It is a transducer that changes

over sound into electrical signal.

Figure 4. (a) Sound card (b) Microphone

Components used in our voice processing are shown in Figure 4. Raspberry Pi kit does not
have an internal sound card. Also, the voice signal must be amplified prior to be given as
input to the processor. For all these purposes an USB sound card must be used in between

the USB microphone and the kit.
The sequence of steps followed in voice processing is:
* TIrame the signal into short frames.
* Tor each frame, periodogram, power spectrum is calculated.
*  Mel filter bank is applied to the power spectra.
* Energy is summed in each filter.
*  DCT of Logarithm of all filter bank energies is taken.
*  DCT coefficients 2-13 are kept and the remaining things are discarded.

In certain cases, the image may get matched, but the voice may not get matched. These cases
may arise because of an individual’s personal conditions. These situations are unavoidable.
In such cases, the algorithm must be designed in such a manner that at these situations, the

concerned person must be allowed to login by satisfying some threshold.

3.4. ENCRYPTION

The image obtained from RASPI camera is encrypted with AES algorithm before saving
it in database. The Advanced Encryption Standard (AES) is a symmetric-key block cipher
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algorithm with Cipher Block Chaining Mode. As usual with the normal AES algorithm
(Stallings, 2005) Substitute bytes, shift rows, Mix columns, Add round keys operations are

taken place, Encrypted facial biometric data is stored in database.

4. IMPLEMENTATION

Figure 5. Hardware Setup.

Through the USB ports the keyboard, mouse and the sound card with which the microphone
connection are to be made are connected. A High Definition Multimedia Interface (HDMI)
to Video Graphics Array (VGA) connector is used to connect the processor to the monitor.
An SD card is inserted in the slot provided at the right side. Raspi Camera module is
connected to the Raspberry Pi camera interface. Hardware set up is shown in Figure 5.
The face recognition module is to capture images through the Raspberry Pi camera. The
images get stored in database which is created. The images shown in Figures 6(a) and 7(a)

are registered face, which is stored as encrypted form as shown in Figures 6(b) and 7(b).

Figure 6. (a) Captured Image 1 (b) Encrypted image.
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Figure 7. (a) Captured Image 2 (b) Encrypted image.

The face image from the passport size photo is located first and facial image is encrypted
and stored in database. By using python coding for face recognition, first we are detecting
the face and then the captured image is compared with the image that has already been
captured and stored in the database. The stored images should be optimized because of the
total data storage capability of the system. Since the encrypted image stores much space
than the captured image, they must be compressed and then must be stored. The database
contains the details of all the registered customer details. The database must be created
through MySQL. The details to be stored are the customer 1D, customer name, customer
image and the customer voice. The sample login page created in our work is shown in

Figure 9.

Voice Recognition Module: The audio signal input should be more or less 3 seconds of
a wave (.wav) format file. Because for authentication due to the storage space constraints,
there is limitation imposed on the length of the audio signal. That audio signal must be a
code word of the customer of his own desire. The pitch values only will be compared for

authentication. The sample voice images are shown in Figure 8.

Login page (shown in Figure 10) has been created for the customer to login to access his/
her bank locker if he is an already registered user. This login page asks for customer id,
customer image and the customer voice. The customer image and voice are given as real
time data. If the image is not registered and have customer ID and ask for authenticity

means he/she will be marked as intruder.
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Figure 8. (a) Sample voice 1 (b) Sample voice 2.

Figure 9. Database template.

Figure 10. (a) Login form (b) Sign up form.
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4.1. MATCHING

The fresh images taken at the time of verification are compared in time by time manner

with the stored templates for both voice and face image in our work.

Our work has been compared with others with methodology. Certain works have been
designed for some intended purposes and they are designed to meet that. and the comparison
of some works is given in Table 1.

Table 1. Comparison of previous works.

References Blomt.atrlc
trait
Sahani et al. Face
(2015)
Baby et al. (2017) Voice
Kaur et al. (2016) Voice
Gyulyustan & .
Vi
Svetoslav (2017) olce
Senthilkumar Face
(2014)
Kishore Bhanse & Front image
Jaybhaye (2018) 2
|
Proposed magg and
voice

Additional
Hardware
Module used

GSM/GPRS
module (For
transferring
information to the
owner)

Rasperry Pl

Wiki, iCloud id

Rasperry Pl

EICSRS platform

Google API

Rasperry Pl

Algorithm

Eigen
Methodology

Voice to text
and database
storage

Voice to text

Hidden Markov
Model

Eigen faces
methodology

Machine

Learning, Neural

network
Eigen
Methodology,
AES (image
Encryption)

Intended Actions

The photograph of person enter into house is
captured and sent to the owner for allow/deny

To close the home, switch off the lights and
fans.

It searches the missed iPhone, Helps to search
the movie, helps to search Wikipedia,reading
news,describe weather.

Speech recognition with intended words and
carry out the action behind that.

If the user is not in the stored template, reject
the user.

To alert the user regarding correct user, or
intruder.

Both image and voice database information’s
are stored in the encrypted format to avoid the
hackers template hacking.

5. CONCLUSION

This work proposes the design and the development of an interactive smart bank locker
security system with the raspberry pi as the processor. The PC used for interaction can be
replaced with low-cost processors which would provide the administrator with parameters
of the entire remote device. This setup can be implemented in banking sectors for improved

security of bank lockers. It can be used to avoid access of unauthorized persons. It can be
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easily used to track the intruders. Since, face and voice both the important features are used
as the key factors, it provides an as an excellent security system. It reduces the risk of threat.

Since encryption algorithms are employed, the customer images can be stored securely.

As a future scope, a separate application can be created to send the picture of the
unauthorized customer through E-mail or through any other active social media in which
the customers will be active and alert them with this intruder information. Also, the voice
of the customer to be stored can be encrypted and then can be stored in the database. This

will be an additional factor to enhance the security of bank lockers.
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ABSTRACT

In recent years, Mobile Wireless Sensor Network (MWSN) has derived the attention of
vendors and researchers as it being the state-of-art technology in the areas of battle field
surveillance, medical and military application etc. The Mobile Double Cluster Head-Particle
Swarm Optimization (MDCH-PSO) algorithm is proposed for optimization in hybrid
mobile network with a heterogeneity. This paper proposes an algorithm Secure-MDCH
(S-MDCH) to improve the security aspects of MDCH-PSO algorithm. In S-MDCH, inter-
cluster and intra-cluster key generation algorithms are explained to prevent the network
from malicious node attack and CH compromising. This ensures secure communication
in the network. A unique mobile key “ is used by all nodes to avoid malicious node from
entering the cluster through handoft and to prevent ‘information learning’. Simulation
results shows that packet delivery ratio of the proposed algorithm is 8.25% higher than
LEACH-M and average residual energy is improved by 2.802%.

KEYWORDS

MWSN;, Mobility, Heterogeneous, Security, Inter-cluster, Intra-cluster keys.
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1. INTRODUCTION

MWSN is a collection of an infrastructure less, self-organizing nodes with sensors to detect
event occurrence that are connected wirelessly to form an arbitrary topology. The basic
need of a network is to ensure a reliable data transmission, higher connectivity, lower
energy consumption and increased life time. Many existing WSN application such as
habitat monitoring, surveillance and medical application adopts mobility in its execution.
Though, mobility makes the network complex its need make it as an advantage. Many
research has revealed that mobility characteristics improves the overall network and QoS

performance of the network.

1.1. MWSN ARCHITECTURE

As shown in Figure 1, in every sensor node a sensing unit, processing unit, transmission
unit and a power unit are mandatory for its operation. The blocks mobilizer and position
finding system are optional which can be activated based on the application. Enabling
these optional blocks has provided a new paradigm to the sensor network ‘Mobile Wireless
Sensor Network’ that can be used in many application creating a base for Io'T and pervasive
computing. The sensing unit comprises of sensor and analog-digital conversion circuit. The
sensor can be selected from the wide range based on the application. The processing unit
process the incoming data and stores it in a register. The transmitter is a communication
model which provides radio transmission in the ground surface. The two components
motor and chassis of mobilizer enables the node movement. These components are selected

depending on the application.

Mobilizer
»| Location finder
Sensing Unit Processing Unit Transmitter Unit
2| £
Sensor Processor . 5]
@ g
Transceiver
ADC +—> Storage <“—>
Power supply ‘

Figure 1. Architecture of MWSN.
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The MWSN node move over air, water or ground as application demands. Similarly, the
chassis used also differs. The wheels, the caterpillars and the walking legs are the major
options for movement of nodes in ground. To transform the electrical energy into the
mechanical energy required for wheel or caterpillar rotation or leg movement, the mobile
node use the motors. Each node uses two motors for its direction change. According to
Gungor and Hancke (2009), Srivastava (2010) and Rathee, Singh and Nandini (2016), the
challenges of MWSNS are identified as processing speed, network heterogeneity, scalability,
hardware cost, deployment, Size of memory and battery, balanced traffic, dynamic topology,
mobility, coverage, energy consumption, localization, node failure, QoS, fault tolerance,
wireless connectivity, and security. The addition of security features to the MWSN’s make

it more compatible.

Messai (2014) and Singh, Singh and Singh (2016) has identified the possible security threats

1n mobile networks as:

Malicious node attack- An intruder can act as a handoff node and falsify the local
data

Being a mobile network there will be a frequent topology change and it is handled by
handoff. In this case both hard and soft handoff takes place. In such case, a malicious node
can act as a handoff node from adjacent cluster and transmit false event data to the female

node thereby wasting the resources.
Learning information table

A malicious node can learn entire cluster details through female node communication that

may violate message confidentiality and authentication.
Compromased CH attacks

The CH node is compromised by the attacker which creates black hole attack, selective

forwarding attacks in the network.

This paper proposes an intra-cluster and inter-cluster key generation algorithm for double
cluster head heterogeneous mobile hybrid network. In general, mobility is the movement

of node from one place to the other. Security is an important aspect in any mobile network
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as it changes its topology dynamically. This allows the intruders to spoof the transmitted
information and create other attacks in the network. For a DCH network, a malicious node
can easily enter and modify the information table. This is avoided by a unique mobile key

by the mobile node.

2. LITERATURE SURVEY

Xuegong and Chen (2010) have introduced a ‘Double Cluster-Head topology Control
Algorithm’ (DCCCA) for a heterogeneous network. MCH is selected based on weight. Here,
Main CH (MCH) collects the data and transmitted by an Assistant CH (ACH) to the next
CH. A chain based algorithm ‘Power-Efficient Gathering in Sensor Information Systems
with Double Cluster Head (PDCH)” is proposed by Linping, Wu, Zhen and Zufeng (2010),
where the cluster heads are classified as MCH and secondary CH. The parameters such as
energy and distance to CH were used for CH selection. A node with higher tag value and
with more than two neighbors is elected as MCH and any one of its neighbors in the next
level is elected as secondary CH. Because of this, node that is far away from CH node takes

too much energy to send its own data to cluster head from network.

Xiao and Deng (2010) recommended a ‘Double Head Static Cluster’ (DHSC) algorithm
where the problems related to uneven distribution of nodes are addressed. The MCH is
selected 1in thick and ACH in thin area and they are used to reduce single cluster head’s
energy consumption. An algorithm called ‘Multiple Cluster-heads Routing Protocol’
(MCHRP) is proposed by Da, Liu, Jiao and Yue (2011). This MCHRP algorithm uses max-
min approach for the election of CH. The MCH selection is based on residual energy and
frequency of being CH and Vice CH (VCH) election is based on residual energy, distance

between node to CH, distance between node to base station and frequency of being CH.

Suresh and Selvakumar (2014) have proposed the SKADC algorithm uses an inter-cluster
and intra-cluster keys to provide security for static WSN. It uses SHA-1 MAC for node
authorization. The digest size of SHA-1 MAC is 20 bytes and 80 steps to create a digest
size. In real time, TinySec frame work will have 29 bytes of information to transmit the
message. With SHA-1 MAC, the remaining 9 bytes are left blank which results in waste of

resources. This algorithm is proposed for double cluster architecture. Four different keys
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are generated in intra-cluster key generation. A multiplicative element is obtained to avoid

compromising of node.

In literature, numerous algorithms are proposed for double CH selection and energy
efficiency. The above study explains double cluster head mechanism for wireless sensor
network. The existing algorithms do not focus the security aspect of the network. A mobile
network with double cluster head has to face the more security issues than the single
clustered architecture. This paper explains about the security aware energy eflicient double

cluster head algorithm for a mobile network.
The contribution of this paper given below.
1. TItis proposed for double clustered heterogeneous hybrid mobile network.

2. It uses SHA-224 algorithm for MAC generation. The number of keys generated in

intra cluster communication is reduced.
3. A unique individual key 1is given to all node by I nodes for transmitting.
4. A mobility key 1is also generated to learn mobility in the network.

5. A unique multiplicative element is obtained periodically to prevent attacker from

knowing keys.

3. PROPOSED WORK

3.1. S-MDCH

There are four phases in the Secure-MDCH (S-MDCH) algorithm as shown in Figure
2. In this algorithm, there are two CH namely male CH (Temporary CH) that is elected
among the member node and female node is heterogeneous immobile node that acts as the

backbone of the network.
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Cluster Schedluding and
Inialization with

Bk’ RBS! Am’ ACH' Kc’ KA’ Km
key generation

Male CH election

[ Mobility Handling ]

Figure 2. Phases of S-MDCH algorithm.

a) Gluster scheduling algorithm and initialization phase

In this phase, initial clustering is done (i.e.) member nodes are registered or scheduled
with the female node using the received signal strength of every node to get connected
with female node. The HELLO_PKTS are generated and flooded by the female sensor
node. It consists of the source address of the female sensor node and information fields.
Similarly, the REPLY_PKT'S from each node contains source and destination address field,
information field. Each node sends its node id, residual energy, one hop neighbors, and
distance to female node in its information field and time stamp in its REPLY_PKTS. The
possible security issue in this phase is ‘learning information table’. A malicious node that

acts as member node may register with female node and acquire its cluster details.

The female node floods a HELLO_PK'T to its member node which in turn sends a
REPLY_PK'T which has its digital signature in addition to the data. The female node uses
a verifying algorithm to the data received and if the result is true, data from that member

node is accepted and store in its table.
b) PSO based male CH Selection phase

The temporary male selection is done using Particle Swarm Optimization. The fitness

value is calculated as follows:
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fitness (Z) = WlEresidual (l) + WZDiStance + W3N0d€ densily (Z)

to female (1)

Eresidual = Einitial - (ETx + ERx + Emobile) <2)

Distance to female = Txrange x MS (3)
Nodeg,,,,,

Node density = ~ e (4)

where w,, w, and w, are constants between 0 and 1.
c) Mobility handling Phase:

The female node updates its “information table” after every transmission by HELLO-
REPLY packets. In short, if a node does not reply, the female node consider it as an ‘away
node’ and remove its data from the table after waiting till its next HELLO-REPLY packets.
Meanwhile, if a new node enters the cluster, female node obtain it’s K and decrypts that to
authenticate that node. Finally, female node consider it as the ‘recent node’ and update its

information in the table through the subsequent HELLO-REPLY message.

d) Routing Phase:

The female node directly gathers the information from its member node that are registered
in the table. The routing phase involves the intra and inter-cluster key generations for secure
transmission of data. The female node gathers the event occurrence from all the nodes and
aggregate it D . This is forwarded to male CH to reach the base station with public and

private keys. The algorithm is described in next sub section.
e) SHA-224 algorithm:

The data field is 29 bytes for a TinySec authentication frame work. So, a message digest
used for authentication should be 29 bytes. The digest sizes of SHA-1, SHA-224, SHA-
256, SHA-384, and SHA-512 are 20, 28, 32, 48, 64 bytes respectively. The SHA-256,
SHA-384 and SHA-512 are excluded since their digest size exceeds the limit. So, SHA-1
and SHA-224 are the choices. In an event sensing mobile environment the computation
time should be less. Nunoo-Mensah, Boateng and Gadze (2015; 2017) has clearly proved
that SHA-224 has less execution time when compared with SHA-1. So, we have adopted
SHA-224 algorithm in S-MDCH for MAC generation.
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3.2. INTER CLUSTER KEY GENERATION
1. Base station broadcasts initial B, to Female F*
B, :{IM|ISN]|L,}
if HSN)=SN_,
then
B, is autorized
else
F drops B,
endif
2. Update L, to reach base station
3. After recievig B,, F’, sends reply R, to base station
R, ~E(ID(F), K, K (F)|EMMACRIID(F,), K, K (F))} (%)

4. BS after recieving R, from CH validates the message and generates an authorization

message (4, ) to every CHs.
5. BS after K from R, and adds it to 4, and univasts to Female nodes.

A ={ID(F), K, K _.(F)|[E(MAC(R |IID(F), K, K, (F)))} (5)

pri pri

6. GH upon recieving the 4 verifies and decrypts it and generates level key (KLi) for its
child cluster heads. Then if forwards the cluster head authorization message 4 ., to child

cluster heads.

A, ~ID(F)|E(KLi, K)}  (6)
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3.3. INTRA-CLUSTER KEY GENERATION

7. °F* broad casts routing message R to its m,.

8. Each mi broadcasts the R message to its neighbors and obtains the hop distance to

reach ‘F*.

9. Nodes with less number of hops to reach F will act as Male node ‘M* and if twho nodes

have same hop count a node with less mobile speed is eleccted as ‘M.
10. m, broadcasts R, message in the reverse path trasversed by request message.
11. The following kets are generated for secure communication within the cluster.
a. Cluster key K_- to be shared with entire cluster.
b. Individual key K - to be shared with F.
c. Mobility key K - generated when a new node joins the cluster due to mobility.

12. To prevent attacker from confronting the keys, it is generated by a source multiplicative

element ‘z° with a random key values.
a. Note: These keys changes with when ‘z° changes.

13. I can request BS for new ‘z‘ periodically which avoids node compromising,

4. RESULTS AND DISCUSSION

Simulation area is assumed to be 600 m*x600 m with 50 nodes distributed randomly. Sink
node is placed at (300,300) to gather the occurrence of events from various locations. The
mobility model used is Random Way Point model. This is chosen because it is a model
that can use pause time between changes and speed. The simulation results are recorded
at mobility speed 20m/sec to study the performance of network. The pause time is set to
50 sec. The initial energy of member node is set to 2 Joules and a female node is 10 Joules.
Table 1 shows the simulation parameters considered for the energy model of the network

and simulated using network simulator 2.35.
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Parameter
Deployment
Energy Consumption per bit
efs
emp
Data packet size
C1and C2
w

Value
Random
50 nJ/bit
10 pJ/bit/m2
0.0013 pJ/bit/m4
512 bytes
2
0.9

A malicious node has been introduced to study the performance of the network. Figure 3

shows the packet delivery ratio against the offered load. The delivery ratio gets dropped as the

offered load increases in the network in both algorithms. The delivery ratio is 8.25 % higher
than the LEACH-M algorithm. The obtained PDR is consistent during less offered load

because of the high pause time which avoids topology change for 50 sec. This will prevent

any malicious node from entering the cluster due to handoff. Also, the entire transmission

takes place in a stable energy efficient secured path. The data transmission takes place using

a unique private key and hash value for each transmission. Further increase in load, will

create congestion in the network thus PDR decreased. This can be improved by varying the

mobile speed of each node.

1 —4—S-MDCH
0.8
0.6
0.4

0.2

PACKET DELIVERY RATIO

100 200

Figure 3. PDR versus Offered load.

300
OFFERED LOAD IN KBPS

LEACH-M

400

Generally in mobile network, mobility is a major reason that contributes to packet drop.

If the route to destination is not available then the packets drop at the source node and if

the next hop is not available then packet loss occurs at intermediate nodes. Also, malicious
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node may cause more packet dropping which forwards only the selective packets to the
destination and drops the other. This affects the message integrity at the base station. In
the proposed algorithm, the malicious is node is identified in the registration phase. Even if
malicious node receives the packet it is not able to modify the data packet. From the Figure
4, it seen that packet loss 1s 8% higher in LEACH-M when compared to the S-MDCH.
This 1s because LEACH-M has not been designed to provide security rather it simply
carry forward the packet. As the offered load increases, the packet loss increase in both
algorithms, because higher load with more mobile nodes causes congestion and frequent
change in path to the destination. However, this is reduced by the pause time of the nodes
and some nodes still may cause it to happen. (i.e.) a node in the path has completed its 50
sec pause time during transmission. The other way of improving packet loss is by adhering

varying mobile speed for each node.

50
e=g==S-MDCH LEACH-M

Packet loss in (%)
= N w B
o o o o

o

100 200 300 400
Offered load in Kbps

Figure 4. Packets dropped versus Offered load.
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i
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OFFERED LOAD IN KBPS

Figure 5. Average residual energy versus Offered load.
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When compared to static node, mobile node spends one part of its energy in mobility of
node. This is may vary due to additional components attached to mobilizer unit. Figure 5
represents the average residual energy of member nodes (initial energy is 2J) in the network.
The total number of nodes is 50*2]J=100]. As shown in Figure 5, the average residual energy
of the network in S-MDCH is 2.802% higher than the LEACH-M algorithm. In S-MDCH
algorithm, a time-stamping based handoff mechanism is used whereas in LEACH-M, a
simple handoff mechanism is used. The reduced number of key generation reduces the

overhead transmission which results in effective energy minimization.

S-MDCH LEACH-M
20
18
16
% 14
T 12
a
10
8
6
4
2
0
100 200 300 400

OFFERED LOAD IN KBPS
Figure 6. Delay versus Offered load.

Figure 6 shows the Offered load Vs delay. From the Figure 6, it is analyzed that average
delay of S-MDCH is 7.25 times less than LEACH-M algorithm. The reason behind this is,
in LEACH-M algorithm the CH monitors the member nodes and generates all inter-cluster
and intra-cluster keys for secured communication. In the proposed S-MDCH algorithm
inter-cluster keys are generated by the female node and intra-cluster keys by the member
nodes and female. The female node generates the cluster key and unicasts it to all member
nodes. Similarly, if a node wants to transmit it uses its individual key rather than using

neighbor keys. Therefore all nodes concentrate on communication rather monitoring,

5. CONCLUSION

This proposed S-MDCH algorithm improves the security aspects of MDCH-PSO

algorithm. The proposed algorithm uses SHA-224 algorithm which reduces the execution
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time in a TinySec framework. The number of keys used in intra-cluster communication is
reduced and a mobility key is introduced to authenticate the mobile node during handoff.
Simulation results shows that packet delivery ratio of the proposed algorithm is 8.25%
higher than LEACH-M, average residual energy 1s improved 2.802 % and delay by 7.25
times less than LEACH-M algorithm. In future, algorithm can be adopted to the network

with varying mobility speeds.
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ABSTRACT

This paper researches an examination on Video-on-request (VOD) alludes to video benefits
in which customers can demand any video program from a server whenever. VOD has
significant applications in stimulation, training, data, and promoting, for example, film on-
request, remove learning, home shopping, and intelligent news, so on. Versatility in gushing
limit can be cultivated by strategies for interest clumping, in which requests for a video
touching base inside a time allotment are collected together (i.e., batched) and presented
with a lone multicast stream. The target here is to achieve the trade between the multicasting
cost and customer delay in the system. We analyze different clustering schemes (as far as
customers concede experienced, the amount of customers assembled in each bunch, thus
on...), and how framework benefit can be helped given client’s reneging conduct. This issue
of postponement in patch up procedure and separate happening in VOD writing computer
programs is drawn nearer through lining hypothesis in this investigation. Lining disposition
characterizes the mistake I the systems administration and gives out the expected plans
to be passed out to limit the blunder happening assets. It likewise presents the idea of
support period after the fruition of administration. Numerical delineation and an expand
graphical investigation are completed toward the conclusion to approve the model. It gives

a reasonable pondered the applied investigation of lining hypothesis in VOD systems.

KEYWORDS

Balking, Reneging, Batch arrival, Emergency vacation, Compulsory vacation.
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1. INTRODUCTION

VIDEO-ON-DEMAND (VOD) spilling administration over remote systems Iis
exponentially expanding with creative advances in keen cell phones. To give the VOD
spilling administration, high caliber of administration (QoS)requirements ought to be met,
for example, high transfer speed necessity, low administration idleness, low administration
blocking rate, and so forth. Also, clients need to access to any substance, whenever,
anyplace, on any gadget. The conventional unicast transmission has focal points such
straightforwardness, no administration inactivity (i.c., start-up postponement), and simple
execution of client heterogeneities, for example, cushion limit and channel conditions. Be
that as it may, unicast isn’t versatile. The transfer speed utilization increments directly as the
client solicitations increment. In this light, a few multicast/communicate based transmission
plans are being concentrated to deal with the development of portable video traffic. They
are versatile and productive as far as data transmission necessity. All things considered, the
administration by and large produces extreme idleness and can’t promptly think about
client heterogeneities. Clumping, fixing, and occasional telecom plans are in the classes of

the multicast/communicate based transmission.

Service
System
Waitingarea
Arrival
Input Process Queue Service Facility
Sourcg Discipline Departure
Population > |  Queue or ) Service
Waitingline Mechanism Processor >
Serviced
Customers
i v
Balk Renege Jockey

Among them, clumping can ensure the administration inactivity inside specific limits for
both mainstream and disliked substance The record related qualities of a VOD application
incorporate gushing data transfer capacity, size of the documents, number of video titles,

and video fame. The spilling transfer speed of a video, b0, relies upon the video pressure
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plan utilized (e.g., MPEG-I, MPEG-II, movement JPEG, and so forth). It can go from
under 1 Mbps to more than 10 Mbps. Gushing data transfer capacity likewise relies upon
the encoding technique utilized (e.g., Constant-piece rate, Variable-piece rate, etc.). The size
of a video document is the genuine extra room the record expends in a capacity medium.
It might run from ~10 MB (promoting cuts) to more than ~1 GB (motion pictures). All
documents in a VOD application may not be of a similar size. In MOD (film on-request),
for instance, the record size is probably going to be comparable or “homogencous,” with
each document of about, state, an hour and a half playback time. Then again, record
estimate in intelligent news condition can be fairly “heterogeneous,” contingent upon the
bit of news and whether it is a narrative or not. Somewhere close to the “limits” might be
home shopping, in which record size may run from ~5 MB to ~30 MB (20 seconds to 2
minutes). applications focused to overall population are probably going to have a greater
number of titles than applications for a littler gathering of clients. Various recordings have
diverse access recurrence. The ubiquity of a video is characterized as the likelihood for the

video to be gotten to or picked by any approaching solicitation.

Singh (2016) showed that the gushing design and security issues were the difficulties looked
by VOD. Jain and Bhargava (2008) worried about the examination of questionable server
mass entry retrial line with two class non-preemptive need endorsers. Juhn, and Tseng
(1998) presents another telecom plot, which can bolster live recordings and decrease the
holding up time to 8 minutes. McManus and Ross (1996) presented a particular transport
and transmissions conspire for video — on-request (VOD) called steady — rate transmission
and transport (CRTT). Maragathasundari (2015) derived the execution measures for
a mass section queuing model of three periods of organization with different journey
strategies. Maragathasundari, Anandapriya, Gothaiammal and Gowri (2017) described
a non-markovianqueuing model in which entry was taken after a Poisson method.
Maragathasundari and Karthikeyan (2016) investigated a mass queuing model with
short and long escape. Maragathasundari, Srinivasan and Ranjitham (2014) examined a
bunch landing queuing arrangement of stage get-away with two phases ofadministration
dependent on a Bernoulli plan. Alomari and Sumari (2011) gave measurable data about
the web, correspondences and cell phones and so forth. Abeywickrama and Wong (2013)

featured that vital advancement of a nearby capacity inside the system empowered the
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administrations to be conveyed with improved nature of administration to the client. Kanrar
(2012) displayed an effective estimation of the transfer speed necessity for the distinctive
design. Gupta (2013) should attempt to respond to addresses identified with innovative and
administrative difficulties looked by IPTV and the requirements identified with its effective
usage in India and broke down the capability of IPTV as an apparatus of instruction
in setting to the changing worldview of educating — learning strategy — and Pedagogy.
Viswanathan and Imielinski (1996) gave expository and trial assessments of pyramid
broadcasting dependent on its execution on an Ethernet LAN. Van Den Broeck, Pierson
and Lievens (2007) orchestrated learning on existing review rehearses just as the Video-on —
requests new affordances. He and Liu (2009) demonstrated that VOVO was adaptable and

compelling, giving short start up latencies and great execution in VCR intuitive.

1.1. PROCESS CARRIED OUT IN VOD PROGRAMMING

Different applications have different performance requirements. We list here six such

requirements:
Batch arrival:

In VOD, every client is appointed its own committed uncast stream. Henceforth clients

appreciate fantastic adaptability in interacting with the server while viewing their videos.
First Stage Service: Multicast delivery VOD service

In a multicast conveyance VOD administration, motion pictures are made accessible just
toward the start of spaces. The opening term is on the request of minutes (in our investigation
we utilize the range from 30 seconds to 20 minutes). Clients making a solicitation will in
this way need to pause, by and large, a large portion of a space span before the motion
picture can begin. For short opening lengths (state 6 minutes) this ought not influence “on-
request” nature of the framework. At the point when the server gets a client demand it
decides whether assets are accessible to support the solicitation. The server utilizes data
about exceptional solicitations and the accessibility of assets to accept or reject demands.
Note that the server performs clear “First Come, First Serve”scheduling. Solicitations are
not appointed need, and no solicitation is denied if assets exist to service it. Clients are

educated through reaction messages whether their solicitation is acknowledged or denied.
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All demands that touch base during the present space are booked or dismissed before the

finish of the opening,
Emergency vacation during the time of service:

The Long starts up deferrals are considered as Emergency Vacation during the season of
administration. While a long start-up postpone is bothersome, for the most part clients are

eager to hold up longer under the accompanying conditions:

a. Delay guarantee: Clients might be all the more eager to pause on the off chance that
they are certain that they can watch their recordings at a specific time, regardless of
whether the time is potentially minutes (or even hours) after the fact. This is the rule
behind postpone ensure frameworks, such as deterministic deferral (in which clients
experience comparable deferral) or reservation system, in which clients save recordings

to be shown at a specific later time

b User interactions: We list two such requirements here: response time of the interactions
and control granularity of the interactions. (i) Response time of the interactions (ii)

Control granularity of user’s interactions

¢.  Others: A VOD framework should offer adequate video quality. Various administrations
may require distinctive video quality relying upon the class of the clients, application,
and so on. Besides, the planning arrangements utilized in a server ought to be reasonable.
For instance, in film on-request, a client who happens to demand a disagreeable motion
picture ought not to be separated for a client mentioning an increasingly famous motion

picture, if the two are charged the equivalent.
Second Stage Service:

Interactive VOD Service: In intelligent VOD services, a client viewing a motion picture will
be able to control the playout of the motion picture. Client association with on-request films
can be like the interactivity customers have when they lease a motion picture and watch it
utilizing a video tape machine. In addition, the utilization of advanced video will empower
new ideal models for intelligence. The varieties of the conventional VCR elements of delay,

rewind, and quick forward.
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Service Interruption:
Delay is occurring between separate and fix process — start-up deferral:

We characterize “start-up deferral,” as the holding up time from the minute when a client
at first presents a video demand until the minute when the client starts to see the video.
It is along these lines the absolute holding up time before the mentioned video is gushed.
Clearly, start-up deferral is an irregular variable whose esteem relies upon where the client
is in the line, what the client’s need class is, or even the video mentioned. We recognize here
start-up deferral from the reaction time of client connections. While start-up deferral is the
sitting tight time for a client before the mentioned video is shown, the reaction time of client
collaborations is the inertness from the season of issuing a control order to the genuine
scene change in an on-going video session. In this manner, start-up postponement can be
longer than the reaction time of client communications. Diverse VOD applications have
distinctive least start-up postpone necessities. The necessity may rely upon to what extent a

client sees the video, 1.e., the solicitation’s holding time.
Balking during Repair:

If the VOD server isn’t reachable and for upkeep reason, the Balking of customers may

occur.
Reneging during delay:

Depending on the holding up time achieved, a customer may drop its interest and leave the
system (1.e., renege). The reneging behavior of the customers is a basic idea in the structure

of a nearby VOD structure and the essential interest clumping plans.
Compulsory Vacation after completion of the service:

Video servers: The video servers store various motion pictures (described by their length,
fame and gushing information rate) open by the clients. Every server has limited stockpiling
and spilling capacities. Such assets are viewed as constantly accessible and one might
say effectively paid for the accessible gushing limit might be parceled or shared among
the motion pictures. In a close VOD framework, the fundamental issue is to properly

allot the constrained gushing ability to the different demands by methods for bunching
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Necessary excursion must be taken by the video server subsequent to finishing the gushing
administration. To conquer the solid issue of clog in VOD programming a lining model is
proposed in the present work. The lining instrument is created dependent on the likelihood
circulation in various scope of correspondence. A procedure did in VOD application is
totally changed into a lining issue. As clarified above in VOD application, the procedure
comprises of rendering various phases of administration, a crisis excursion (upkeep work
or set up time work) before the second phase of administration. After the culmination of
the second phase of administration, mandatory excursion (Compulsory support work) is
done. Next, because of blockage and different issues, negligible administration intrusion
emerge. To fathom the intrusion, correction procedure is done. In sensible circumstances,
fix procedure can’t be started promptly because of different reasons. Consequently the
idea of defer happens between administration interference and patch up procedure. The
lining system improves the system measurements, for example, generally speaking system

throughput, lessens the course delay, over hard and traffic blockage likelihood.

1.2. QUEUING THEORY APPROACH

The VOD lining issue is as per the following: Clients arriving in batches follows a Poisson
system. Service starts and it resumes. It pursues general dissemination and it is rendered in
like manner on first started things out served premise in two phases of administration. After
the fulfillment of the primary phase of administration, the server takes a crisis vacation. In
this course of time, maintenance work for the second phase of administration is done. What’s
more, server interrupts because of different reason during the season of administration.
In continuation, it needs to get into repair process, however here in this circumstance, a
delay process idea is been taken over between the intrusion and fix process. Additionally, to
augment the up keep work of the framework a mandatory excursion is presented after the
culmination of second phase of administration. The idea of Balking assumes a noticeable
job in this model. Seeing the line, clients may stop the framework without joining the line.
Furthermore, to that, a portion of the customers may leave the line and quit the framework
because of eagerness. This procedure is known to renege and it occurs in our model during
the postpone time between administration intrusion and redo process. All the characterized

parameters pursuc a general conveyance.

76 | http://doi.org/10.17993/3ctecno.2020.specialissue4.69-89


http://doi.org/10.17993/3ctecno.2020.specialissue4.69-89

3C Tecnologia. Glosas de innovacién aplicadas a la pyme. ISSN: 2254 - 4143 Edicién Especial Special Issue Marzo 2020

The issue is depicted by the concept of birth and death process and utilizing the
steady state conditions of the model defined

VOD application issue is understood by the strategy for beneficial variable method. For
every one of the phase of administration, postpone time, fix process, crisis get-away and
necessary get-away beneficial variables are used. Enduring state likelihood creating line
measure, length of the line, number of clients in the framework, holding up time of the
clients in the framework just as in the line are resolved. Likewise, the use factor, the time
spent by the server for the administration and inactive time of the server are inferred for
the characterized VOD programming issue. Numerical depiction legitimizes the model and
the graphical depiction gives a sensible picture about the decisions to be taken before the
startup of the organization. To deteriorate the issue in VOD programming, an undeniable
endorsement is rendered close to the end, by strategies for looking at the numerical results

and graphical examination of the model.

2. MATHEMATICAL ASSUMPTIONS OF THE MODEL

Clients arrive in groups for service with mean arrival rate 1" > 0.
The first order probability that a batch of 1 customers arrives at the system is 1"d;
Here 0<d<iand ¥ d,=1

i=1

For the first stage of service, 0" @), n,®) is the conditional probability of completion of
completion of first stage of service. The probability distribution function of the first stage
of service and its corresponding density function are given by E*(x) and e*(x). Hence:

Ly

(C))

T]l(x) = 1-E*(x) ° e (X) = nl (S)e

Similarly for all the other parameters, Emergency vacation (M (v)), stage 2 procedure
(6 (x)), Compulsory vacation (M (x)), Delay process (P»(x)), Repair process we have the

following functions respectively:

. . 5,00
850 = %y @@ =8p(s)eo
a?(x) ’.[ 8, (x)dx

020 = or - () =82(s)e?
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During delay process, the process of reneging takes place. That is the clients leave the

system due to impatience with probability e after joining the Queue. Also break down

occurs during the stages of service with arrival rate g > o follows a Poisson distribution. After

entering into the system, seeing the Queue, some customers may not join the Queue and

they leave the system. This process of Balking occurs with probability b during the time of

repair process in this Queuing system.

3. GOVERNING EQUATIONS OF THE MODEL

The VOD Queuing model is first defined as a set of difference differential equations:

260000+ + 1, )+ B0 () = 1 5 6!, (o)
’ i=1
200 (x) + (A" +1, () + B0 (1) =0
OME (x) + O+ 8, () ME (x) =X 3 dME , (x)
=1
ZME@+ A +8, () ME(x)=0
202 () + (7 1, () B0 () =1 3 d02, ()
i=1
200 () + 0+, (@) + B0 (1) =0
EM () 0+ 8, ()M () = M, (0
iM(c’) () + O\+ +8, (%) M(()c) x)=0

a0

() €D, (%)

—n-i

ID,(x)+ (A + o)+ D, (x) =1t :il d.D
5Dy (1) + (W + 9 (x) + ) Dy (x) = €D ()
Sy () + (W +y () by (0) =27 (1= D) ky (x) + B é dK, ()
Sk () + 0+ y @) ko () =1 (1= B Ko (x)

30 = [ ko ()Y v+ | MO ()5, () +37 (1~ 5) 0
0 0
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Boundary conditions

The following boundary conditions are used to solve the above equations:

00 (0) - ZC M, ()3, () + f: Ry (7 () e (14)
0,7 (0) = f M} ()8 (@) dx+ (1 fs):J: 0, () (x) dx (15)
MEO =0l @ eds a2 (16)

My =foP e (17)

D, =p 0P War=p? =t (18)

6 =] D, 000 dorz0 (19)

4. DISTRIBUTION OF THE QUEUE LENGTH AT ANY POINT OF
TIME

To solve equations (1) to (12) for a closed form solution we follow the procedure set out

below.

We multiply (1) by and sum over x from 1 to and add it to (2)

We get,

200 (r,2) + (=X D () + 1, ()0 (1,2) = 0 20)

Similarly,
gxME;E) (x’Z)+O¥+—X+D(Z)+5E(x))]\4<qE) (r,z)=0 (21)
6%9(:12) (x,z2)+ (A" =A"D(2) +n,y (x) +B) ei[z) (x,2)=0 (22>
LM (6,2)+ (0 =2 D () + 8, ) MY (x,2) = 0 23)
&Dg(x,2) (M -ND @)+ e £H9(0) Dy (62) =0 (24)
7Kg (6,2) + (00" =D () +7 () Ky (1,2) = 0 (25)

Integrating (20)-(25) between limits O to x , we obtain
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00 (x,2) = 00 (0, 2) exp[~ (W —A"D (2))x — Zn] () dr] (26)
ME (x,2) = ME (0,2) exp[~ (W = A"D (2))x — ZCSE (0 dr] 27)
0 (x,2) = 09 (0,2) exp[~ (W —A"D (z) + B)x — ZO“Z () di] (28)
M© (x,2) = M@ (0,2) exp[~ (A" = A*D (2))x — ZCSL- (t)di] (29)
D (x,z) = D(0,2)exp[~ (y -XD@)+E- é) x— Zcq; (0 dn (30)
K (x,2) = K(0,2)exp[~ b (X" = A"D (2)) x — Iy (t)dr] (31)

The above set of equations (26) holds for all x>0

We next multiply the boundary conditions by suitable powers of z" and taking summation

over all possible values of n and using (13) we get after simplification

200(0,z) =z4"h, (D (2) — 1) + TM(") (%,2) 8, (x) dx + TK(x, z)y (x) dx (32)

0 0
6 (0,2) = TME (0,2) 85 (x) dx + (1 —s)fe“) (5, 2)M, (x) dx (33)

0 0
ME(O,Z):SIJO“)(x,z)nl(x)dx (34)
M 0,2)= Ie@) (x,2), (x) dx (35)
D(0,z) =Pz Tﬁ(z) (x,z)dx (36)
0
K(0,2)= TD (,2) 9 (x)dx (37)
0

Integrating (26) by parts with respect to x, we get,

o* (z) = 00* (0, z) (J-l’i: )) ,g=\A"=A"D(2)
Where E* (g) = fe*“”mc)”dEl(x) is the Laplace transform of the service time of first stage.
0
Again multiplying (26) on both sides by m1 ® and integrating over x, we get

Fo0 (@ 2ym, @ ax = 00" (0,2)E* (g)
0

80 | http://doi.org/10.17993/3ctecno.2020.specialissue4.69-89


http://doi.org/10.17993/3ctecno.2020.specialissue4.69-89

81|

3C Tecnologia. Glosas de innovacién aplicadas a la pyme. ISSN: 2254 - 4143 Edicién Especial Special Issue Marzo 2020

Similarly,

02" (2) = 09" (0,2) (F52), h=2" —2"D () + b
02" (2) =09 (0,2) (“52), h=2" ~2"D () + B
1607 (6, 2)m, () dx = 69" (0,2) 47 (h)

0
E* (N — AfE* 1-5"(g)
ME* (2) = MP* (0,2) (-52)
[ M (x,2) 8, (v) dx = ME9 (0,2) " ()
0
©* (5) = pO* 1= (g)
M©* (2) =M (o,z)( . )

.TOM(")* (x,2) 8, (x)dx = ME* (0,2) W* (g)
0

D'@)=D" (0,2 (F2L), g = (1K@ +E- )
{ D* (x,2) ¢ (x)dx = D* (0,2) 45 (q)

K (@) =K (0.2) (K1)
_ZOK*(x,z)y(x)dx:K*(O,z)K*(bg) (38)

Now utilizing the above relations (38) in (32)-(37), we get

200 (0,2) = 2Ky (D ()~ 1) + s () 60" (0,2) E* () + K (b2) A3 () Bz (522 ) + [(F222) 56" (0,2) B () + (1 — 501 (39)

) _ b (DZ)-1)
9 (0= Z) - N N N N 1=A7(h) 15" N
=W QE (@)K (i@ — ) [ L (19| E' @)

Hence we get the following from (36) using (39)
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o= )=

M5 (D)D) [175‘(9]
= @ @)K ot ) [ | L

at b(D@)- l)(! A”Ll)))

= @ @K Gt ) [P 1-9 | E (@)

8" () =[S"(@s+(1 -9 E"(g)

27b,(D@)-1)
Z*S‘W'(g)EYg)*K'(bg)AE(q)BZ(#) [%Tmﬁ(l*x)]ﬁ'(g)

ME (2) = sE* (g) (1“2

zx*b,(D(Z)—l)(L*‘g‘)

M (2) =47 (D[S (@) s + (1= 9)IE" (g) TS
o @ @K G (1) [ 19)]E @

D*(z) = Pz (%ﬂh)) (M) . E28 b,(D(Z‘)*l)lS (sz:i;ﬁl s)‘]i fg)
=@ @K bi@p() [ s 19| @

s bl(D(Z)—l)(%‘;”@)

o @ (@)K btz (S ) [ Er00]

K@) =43 @)z (F1Y) [S"(@)s+(1-9)E" (g)

5. PROBABILITY GENERATING FUNCTION OF THE QUEUE SIZE

To find the probability generating function of the queue size,
Let,T¢(2) =01 () +6%" () + M*" ) + M () + D" (2) + K" (2)

~zb(1-E (g))*+ S (g)s+(1-5)|E" ()21 by (D(Z)~ 1)(‘ A "‘) ~zbE"(g) [1-5"(2)}s—zbA}(W[S" ()s+H(1-5)]E* (@)(1-W* ()} (2)zb\" (D(Z)~ 1)(‘ : (”)(Hf‘”)ls*(g)ﬁ(lf.\-)r,{;
=W @ (@)K (b3 Pz 4L ) [ D519 E(g) (4’ )

6. IDLE TIME AND UTILIZATION FACTOR

The normalization condition 7, (1)+0=11s used in order to determine Q. Because of the

indetermine of 7, (1) , L’'Hopital’s rule is applied in (40) to achieve
r,@= 5 (41)

Now adding Q) to T, (z) given in equation (41) and equating to 1 and simplifying we obtain

o= D'(ﬁi/l\l)'(l)
Mean length of the Queue and to find L , the steady state average queue length, where
Li=4T,@)E=1 (42)

We note that this formula is of % form.
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Hence we write T (Z) as T (2)= m where N(z) and D(z) are the numerator and

denominator of equation (40)

Then using I’'Hopital’s rule, we obtain

L, = lim 2OV O N @0

z—1 2(D' (L)) (43>

Finding the required derivatives at z=1, we have
N(1)=b, {(— bER)N +1) (%) + E(W)}J} —by [N +NUSE()]
D' ()= 1+s\ [E@L)+EW)] - (1-4;B) (1~ 5) {[GE RN +R B)E L) (D] +[~E ) (-1 +&+1]R (b)) ~R" ()
N (1) = (2b,s\*E (s) + 2b,E (L) X" +2b,) [(— Xb,E (R)+ 1Y) (%) +E (W)}C] + [b”%E (R)+ (- X" +8) (A E(R)+ 1B

D' (1) == s RE (W) E (L) + EW) + EGV)] = by (W) ER) (1= 45 (B) (1 =5)+ E () () ER) (1= 47 () (1 5) + ER)b
Substituting (44) in (43) we obtain L in closed form.

Further, the man waiting time of the customers in the queue as well as in the system and
number of customers waiting in the system can be found using Little’s law

Wy=52 W=~ L=r,+p

7. NUMERICAL JUSTIFICATION OF THE MODEL

Assume that service time follows exponential distribution in particular and based on
this condition, the numerical justification is elaborated below. The values are collected

accordingly: 2" =3, =4, b, =1, ¢=3,y=25,5=0.5,n,=4, n,=5, §,=3.5,5.=2

EW)=q.E(L%) = mz,Em—i =3k, EN=7, E(W2)=5%, 4B = 7
E) =, E(4, )= . E®=1, E(R)= ZLRG) =1, 4B =0 e
Table 1. Effect Of ChangeOf Reneging (6 =1,1.5,2,2.5,3),
0 p L L W, w

0.4116 0.5884 7.9348 8.5232 2.8411 2.6449
0.4197 0.5803 7.4296 8.0099 2.67 2.4765
0.4275 0.5725 6.9683 7.5408 25136 2.3228
0.4352 0.5648 6.5741 7.1389 2.3796 2.1914
0.4426 0.5574 6.1635 6.7209 2.2403 2.0545
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Graphic 1. Effect of change of Reneging.
Table 2. Effect Of Change Of Breakdown (B =1.5,2,2.5,3,3.5),

0 p L L w, 4
0.4705 0.5295 2.1088 2.6383 0.7029 0.8794
0.4537 0.5463 2.7691 3.3154 0.9230 1.1051
0.4484 0.5516 3.1270 3.6786 1.0423 1.2262
0.4209 0.5791 4.0008 4.5799 1.3336 1.5266
0.4141 0.5859 4.4935 5.0794 1.4978 1.6931
6
5
4
3
2
: | " l
. m H
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EQ Hp Hlg "L mWq BW

Graphic 2. Effect of change of Breakdown.

From the Table 1, the fact is clear that, as the service goes on in the system, the process of
reneging factor occurring during delay process increases. This creates an effect in all the

Queue execution measures. It leads to an increase in the idle time and hence the utilization
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factor decreases. Length of the Queue, number of customers in the system and the waiting

time gets decreased.

Next, Table 2 shows the performance measures of the system when the break down factor
increases. It leads to an increase in all the performance measures of the system as expected.

The Idle time dropped off and it leads to an enlarge the utilization factor.

8. CONCLUSION

This VOD application process clearly defines the Queuing model consisting of the
parameters Stages of service, multi vacation policy, Delay process, service interruption,
revamp process, Balking and Reneging. VOD service is well analyzed by means of Queuing
approach and the problem is solved by supplementary variable method. Queue performance
measures are derived and the model is well justified by the way of numerical illustration. All

the results are as expected.
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ABSTRACT

This inspection looks into a Non Markovian covering issues in which the organization is
rendered in two stages. Customers meet up in bunches secks after a Poisson assignment.
Organization time seeks after a general scattering. After the fulfillment of the second
period of organization, the server goes for a required vacation, if in need the server has
the decision go take a comprehensive trip. Here vacation in the sense addresses the period
in the midst of which the help attempts to be improving the state of the server. In like
manner, service blocks carelessly in the midst of the period of organization. Everything
considered, conditions, it is unavoidable. In this coating issue, separation occurs in the midst
of the second period of organization and acknowledged to occur according to a Poisson
stream. Similarly, to dodge the blockage, in the midst of the period of optional expanded
vacation, a stand by the server is given. At whatever point the server meddles with, it is sent
to fix process quickly promptly. For the above portrayed Queuing model, by strategies for
the fortifying variable framework, we get the persisting state results in express and close to
respect the probability creating capacities with respect to the amount of customers in the
line, the typical number of customers, idle time of the server, use factor and the ordinary
holding up time in the line. Numerical portrayal and agrow graphical examination are

done toward the end to favor the model.

KEYWORDS

Non-markovianqueue, Optional extended vacation, Queuing performance measures.
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1. INTRODUCTION

Queuing speculation is the numerical examination of holding up lines or Queues. It is a
basic piece of Mathematics with associated likelihood, quantifiable spread, examination,
matrix theory and complex examination. It furthermore falls under the locale of choice
hypothesis. It is a practical circumstance that the server is inaccessible to serve the clients
amid intermittent timeframes. The period for which the server is inaccessible to serve the
clients as indicated by a known or obscure calendar is characterized to be the server get-
away period. In lining, writing, the term get-away alludes to a length in which upkeep
work to be completed by the server. Doshi (1986) made a broad review on line frameworks
with getaways. Madan (2000) examined two stage heterogeneous administrations with the
Bernoulli excursion lining model. The same work was later proposed by Keilson and Servi
(1987) under certain modifications. Madan and Abu Al-Rub (2004) contemplates the staged
kind server getaways base on single get-away approach. The single entry lining framework
M/G/1 have been examined by various creators, as Madan and Baklizi (2002), Artalejo
and Choudhury (2004) and so on because of its wide applications.All the more as of late,
the vast majority of the investigations have been dedicated to group landing excursion
models under various get-away approaches due to its interdisciplinary character. Numerous
scientists have considered cluster entry lines with get-away time, weeludethe peruse to
Altman and Yechiali (2006), Lee, Lee and Chae (1994). In later years a lot of work has been
done on clump entry lines with getaways and arbitrary breakdowns. Maragathasundari and
Balamurugan (2015) have considered a cluster entry line of administration in two phases
with a Bernoulli plan get-away pursued by an all-encompassing get-away and benefit
interference. Maragathasundari and Dhanalakshmi (2018) made a coating approach in
Mobile adhoc frameworks. Maragathasundari and Srinivasan (2012) investigated non
Markovian feedback queue with multiple server vacation. Multistage cluster arrival queue
with service interruption have been well analyzed by Maragathasundari and Srinivasan
(2015). Discretionary services are well studied by Maragathasundari and Srinivasan (2017)
in a Non Markovian Queue. Maraghi, Madan and Darby-Dowman (2010) made an analysis

over second discretionary service
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2. APPLICATION OF THE MODEL DEFINED

The queuing model what we implemented here is very much suitable for aircrafts scheduling
done to the air traffic controllers. The air traffic controller can serve in the form of first come
first serve basis. But the aircrafts what we considered here as the customers are arriving as
the batches. The air traffic controller provides various services to maintain safe and secure

journey provided to the travelers.

2.1. AIRTRAFFIC CONTROL SYSTEM

The errand of guaranteeing safe tasks of business and private flying machine falls on air
traffic controllers. They should facilitate the developments of thousands of flying machines,
keep them at safe separations from one another, immediate them amid departing and
arriving from air terminals guide them around awful climate and guarantee that traffic
streams ecasily with negligible postponements. In this article, we will inspect airport
regulation in the United States. We'll pursue a departure from takeoft to landing, taking a
gander at the different controllers included, what everyone does, the gear they use and how

they are prepared.

Figure 1. The Air traffic control system.

2.2. AIR TRAFFIC SERVICES

Air Traffic Services conveys sheltered, secure, and successful administration for the National

Airspace System and worldwide airspace assigned to U.S. control. We are liable for Airport
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Traffic Control Towers (Federal and Contract), Terminal Radar Approach Control offices,
Air Route Traffic Control Centers, and Combined Control Facilities to direct flying machine
through their different periods of flight. Air traffic controllers at every office are kept up
by various specialists, for example, meteorologists, traffic the executive specialists, and AF

administrators who keep up and fix the hardware substructure of the ATC framework.

In this work, we are thinking about ATC, Air Traffic Controller as the server for giving
administrations to the arriving Aircrafts. ATC fuses show and control supports, this
foundation incorporate PC frameworks of changing vintages, complex voice and information
exchanging gear, radio and microwave transmission frameworks, neighborhood and remote
found radio and radar frameworks, and also ecological and electric power molding and

reinforcement frameworks, which are required by the hardware.

Figure 2. The Air traffic services.

All the parameters defined in the queuing problem are well explained in the application.

They are as follows.

2.3. MULTI ESSENTIAL SERVICES (STAGE 1)

1. STAGE 1

Flight data benefit, which offers data helpful for the sheltered and successful holding of
flights; the pilot can get data about the landing and takeoff timings of different flights. They
need to mindful of the climate investigation report of every single moment send by the

radar frameworks.
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2. STAGE II
Flight data benefit, which offers data helpful for the sheltered and successful hold Alerting

administration, which bears administrations to all known air ships. The pilots will get the
explicit data with respect to hazardous situations. On the off chance that there is no such

occurrence, it used to send one leeway message to all the air create for further procedure.

Figure 3. Alerting Administration.

2.4. INTERRUPTION OCCURRENCE

Air traffic controllers at every office are bolstered by various pros, for example, meteorologists,
traffic the executive’s experts. Subsequently, if there any correspondence connects mistake
between these pros may cause enormous harm/issue to the flying machines. The showcase
and control comforts utilized by controllers probably won’t be at the great condition.
This framework incorporates PC frameworks of changing vintages, complex voice and
information exchanging gear, radio and microwave transmission frameworks, nearby and
remote-found radio and radar frameworks, and also there might be a few issues in ecology
and electric power molding and reinforcement frameworks, which are required by the

hardware.

2.5. REPAIR WORKS CARRIED OUT IN REPAIR PROCESS

Repair of aging display computers. The replacement of frequency of outages involving

the aging IBM 9020E display channel complex equipment. Replacement of Other recent
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equipment outages involving power systems and communications equipment. To rectify
Lack of controller proficiency with the direct access radar channel (DARC) /Standalone
mode of the backup computer system. Software error can be rectified by debugging the
prolonged coding. Hardware repairs can be rectified by the replacement of some good
conditioned equipment. Re alters the wiring connections, cables to avoid outages. Some

equipment reassembly may also take place at this stage.

2.6. COMPULSORY VACATION (REGULAR MAINTENANCE WORK)

Any time the system is functioning with failed elements, technicians are working to make
emergency repairs. Often, technicians work around the clock until repairs are complete.
This restricts their ability to comprehend monotonous maintenance tasks and less-serious
repairs. The Safety Boardconfirmed three basic, recurring problems distressing air route
facilities: (1) Thewell-publicized age of the kit, predominantly the IBM 9020E computer
and some related modules, contributes to the existing difficulties. It is hard to maintain,
old system with brittle wiring, thousands of difficult-to-repair special circuit boards, and
a nearly total lack of direct manufacturer support. Whenever the framework is working
with fizzled components, professionals are attempting to make crisis fixes. IFrequently,
experts work nonstop until the point when fixes are finished. This confines their capacity to
complete repetitive support undertakings and less-genuine fixes. The Safety Board affirmed

three essential, repeating issues troubling air course offices:

The all-around broadcasted age of the unit, dominatingly the IBM 9020E PC and some
related modules, adds to the current challenges. It is difficult to keep up, old framework with
fragile wiring, a large number of hard to-fix exceptional circuit sheets, and an about the

aggregate absence of direct maker bolster.

Facility reinforcement control hand-off frameworks are additionally intensifying at an
expanding rate. This is by all accounts a more critical issue than 9020E disappointments,
since it disturbs all electrically fueled frameworks in an office. Communication joins both
radio correspondences to airplane and landline interchanges between ATC offices, are

likewise confronting the issues at a rate that worries both the Safety Board and the FAA.
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2.7. OPTIONAL EXTENDED VACATION

Whenever the framework is working with fizzled components, experts are attempting to
make crisis fixes. Regularly, specialists work nonstop until the point that fixes are finished.
This confines their capacity to far reaching dull upkeep errands and less-genuine fixes. The
Safety Board affirmed three fundamental, repeating issues troubling air course offices: 1)
the very much exposed age of the unit, dominatingly the IBM 9020E PC and some related
modules, add to the current challenges. It is difficult to keep up, old framework with fragile
wiring, a large number of hard to-fix exceptional circuit sheets, and an almost add up to
absence of direct producer bolster. 2) Facility reinforcement control transfer frameworks

are additionally compounding at an expanding rate.

2.8. STANDBY SERVER DURING EXTENDED VACATION

In the event that either the Host framework or the presentation PC flops (or if both come
up short), controllers must rely upon on DARC. In case of a presentation PC blackout,
DARC passes on related radar and flight plan data to controller PVDs trusting on the Host
to movement flight plan data. This method of activity is alluded to as “DARC/Host,” and
is like task under the essential framework; be that as it may, a few structures are not realistic

to controllers. Five structures that are not available amid DARC/Host activity include:

Conflict alarm, a PC undermining that protected flying machine partition has been
endangered. Minimum safe height cautioning (MSAW), a PC cautioning that a flying
machine is working underneath a preset least elevation. Mode-C interloper alarm, a PC
cautioning that an unmanaged airplane is working in the airspace. Remove reference
pointer, a moving 5-mile ring around flying machine focuses on that is utilized as a partition

helper.

Any time the system is functioning with failed elements, technicians are working to make
emergency repairs. Often, technicians work around the clock until repairs are complete.
This restricts their ability to comprehend monotonous maintenance tasks and less-serious
repairs. The Safety Board confirmed three basic, recurring problems distressing air route
facilities: (1) The well-publicized age of the kit, predominantly the IBM 9020E computer

and some related modules, contributes to the existing difficulties. It is hard to maintain,
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old system with brittle wiring, thousands of difficult-to-repair special circuit boards, and
a nearly total lack of direct manufacturer support. Whenever the framework is working
with fizzled components, professionals are attempting to make crisis fixes. Frequently,
experts work nonstop until the point when fixes are finished. This confines their capacity to
complete repetitive support undertakings and less-genuine fixes. The Safety Board affirmed

three essential, repeating issues troubling air course offices:

3. QUEUEING THEORY APPROACH TO AIRCRAFT SERVICE
PROBLEM

The above characterized Queuing issue (Air creates issue) is disentangled by using the
supplementary variable technique. For every one of the organization time, remain by server
escape time and fix time valuable variables are used. Unwavering state line gauge dispersal
and the different execution measure are settled. Numeral outline legitimizes the model and
the graphical depiction gives a sensible picture about the decisions to be taken before the
startup of the organization. To deteriorate the issue of clog in the air make benefits, an
obvious endorsement is rendered toward the end, by strategies for looking at the numerical

results and graphical examination of the model.

4. NON MARKOVIANQUEUEING PROBLEM

The Queuing issue is as per the following: This examination researches a non Markovian
lining issue in which the administration is rendered in two phases. Clients touch base in clumps
pursues a Poisson appropriation. Administration time pursues a general dissemination. After
the consummation of the second phase of administration, the server goes for a mandatory
get-away, if in need the server has the choice go take an all-encompassing excursion. Here
excursion in the sense speaks to the period amid which the support works to be done in the
server. Likewise, benefit hinders aimlessly amid the season of administration. All things
considered, circumstances, it is unavoidable. In this lining issue, separately happens amid the
second phase of administration and accepted to happen as per a Poisson stream. Likewise,
to evade the blockage, amid the season of discretionary broadened get-away, a remain by
the server is given. At whatever point the server intrudes on, it is sent to fix process promptly

immediately. For the above characterized Queuing model, by methods for strengthening
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the variable system, we acquire the enduring state results in express and shout for regarding
the likelihood producing capacities for the quantity of clients approve the model. It gives a

reasonable pondered the theoretical investigation of Queuing hypothesis.

5. SCIENTIFIC DEPICTION OF THE MODEL

Consumers enter in clusters pursues a Poisson procedure. Let Ap dt, i varies from 1 to n,
is the probability value which denotes the arrival of i1 customers in cluster. Here 0<p,<1
and i p;=1and A>0 is the mean landing rate of the batch. Service time follows
general distribution. IS(“) (x)dx, IS(b) (x)dx, J.B(l)(x)dx IB(Z) (x)dx and .[ Ly (x)dx refers
to probability that there are n Customers 1n the queue and the server is in essential
service, optional service, compulsory vacation, optional extended vacation and revamp
process respectively. Essential service, optional service, compulsory vacation, optional
extended vacation and revamp process follows general distribution with distribution
function Qu(s), Oy(s), qu (), qu (S) and L (5) and corresponding density function
q.(8), q,(s), a1 (), T () and I(s) repectively. Also &, (x) and &, (x) be the contingent

likelihood of culmination of first fundamental service and flexible administration amid

the interim (x,)i+g)(2)7d xgiven that the slipped time by tirr}e is x, so that &, (x) = lan(j()x)
g, (s)=E&,(s)e0 " and g, (x) = %’ 4, (5) =&, (s)e ", Similarly for C(jm(xp)iclsory
vacation and optional exterflded vacation, we have vy (x) = . ;‘( ()) ra(s)=v(s)e 2! and
5(x) = "Rfl‘:x), rp(s)=38(s)eo . The concept of standby server acts during the optional
extended vacation period and it follows exponential distribution with parameter additionally
the fix time (repair time) pursues general dispersion. So g (x) = L ,1(s) = €(s) 675 e

1-L(x)

“The issue is delineated by birth and death process by techniques for

Persevering state conditions.”
6. GOVERNING EQUATIONS OF THE QUEUEING SYSTEM IN STEADY STATE
To start with, the generating function in terms of probability is given as follows:

Sy (x,2) = if"SZ x), Sﬁ (x,z) = gf"Sﬁ (x)Bgl) (,f) = E ZnB}(11) @)
n=0 n=0 n=0

BY ()= X 2'BY ), L(x,/) = ¥ 2"L, ()
n=0 n=0
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According to the above assumption and description, the following steady state equations

are derived:

283 () = (9 + &, () Sy (¥)+ qé Sy ) 0
287 (@) +(@+E, () SY (=0 @

28, @)= (0+& @+ )8 @+ ¢ Zl Sy () 3)
250 @) +(@+E, () +w)S) (1)=0 @)

2BV @+ oty @) B () = cpjfl P8 @) 5)
5By () +(@+y@) By (x)=0 (6)

2P () + (o 50 + 1B (x) = (pjﬁlp[B;@(x) +18% () 7
2B (0) + (9 +8 () + 1) BY (x) = 1B (v) 8)

2L () (0 + (@) L () = cpél pL, ) 9)
LLy()+ (9 +e() Ly @) =0 (10

Boundary conditions:
0D = Ly@e@de+(1-0) | BY Wy e+ [ B2 @ mde 1)
0 0 0

S (0) = f B? ()8 (x)dx+ :I: Lyuy (9) &) dx + op, D +(1-0) Io B )y @dx (122

sP(0) = g S () &, (x) dx (19b)

B 0= SV, (x) dx, x>0 (13)
0

B (0)=cf B )y (v, 220 (14)
0
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n—1’

L, (0) = Tsfj’_)l @) dx =S L,0)=0 (15)
0

7. QUEUE SIZE DISTRIBUTION AT ARANDOM EPOCH

Usage of Supplementary variable method:

We multiply (1) by /" and sum over n from 1 to co and add it to (2) results as follows:
55 (N (0= 9P () + 5, () S (6./) = 0 (16)

Applying the similar procedure for the remaining parameters, we have

289 (6, N+ (0= 9P (N+&, () + ) SP (x,) =0 17
SBY N+ (0= 9P (N+ Y () By (x./)=0 18)
LB @n+ (0= oP (D +ye) +1- 5 ) BY ()=0 19
SLe N+ (@ = 0P () + €))Ly (x,/) =0 20)

Multiplying (12a) by f"*! and summing over n from 0 to oo and using (11), we get

18900 = BQ.ps @ dc+ [ Ly fle@dx+ (1 -0 | B @)y @dx+oD P ) (21)
0 0 0
To find the R.H.S of (21), we proceed as follows

Next multiply (12b) by /" and summing over 7 from 0 to oo to obtain

SP(0,) = zo Sy (6.) &4 (x) dx (22)
B (0.0 = ID Sy (6.1 &, () dx (23)
B (0./)=c f B (x,f)y (x) dx (24)
Ly (0.f) = oaf:f: S (x, /) dx = of V() 25)

Integrating (16) from 0 tox yields
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~o-oP (-] &, (e
S’ @) =57 0,/)e o (26)
Where S (0, 1) is given by (21)

Integrating (26) by parts with respect to yields

a S90N(1-0,(9-0P (1)
SE]) (f) —i ((pﬂme ) <27>

Where Q = J. e @ oPMxgo (x) is the Laplace Stieltje’s transform of the service time

0, ), 0

Multiply both sides of (26) by ™) and integrating over X we get
]85 () &0 () dx = S (0,1 Qu 0 = 0P (1) (28)
0

Similar procedure to be carried out for (17) — (20), we get

SO ) = O Geon ) 20)
s ()& @) dv =5 0.0 0o 0P (N0, (0= 9P () + ) (30)

For the process of compulsory vacation,

(1) o BPON(1-Ry (9=0P (1))
By ()= P () (31)

JBY Ny @) =S 0.0 0o~ 0P ()0, 0~ 9P N+ @Ry (0= 0P () (32)

For optional extended vacation,

(2) 2 (r— 1
) _ B (OJ)(I qu((p eP (Nt 7))
Bq (f) - (p—(pP(f)+r—;. <33>

0

VB ()8 0dx =S 0.0 00 = 9P (00,0~ 0P () + )Ry (0= 0P DR, (0 (34)

103 | http://doi.org/10.17993/3ctecno.2020.specialissue4.91-111


 http://doi.org/10.17993/3ctecno.2020.specialissue4.91-111

3C Tecnologia. Glosas de innovacién aplicadas a la pyme. ISSN: 2254 - 4143 Edicién Especial Special Issue Marzo 2020

For revamp process,

L,(0)(1-L(o~9P (o))

Lq (f) = (p—(pP(ﬂ+(,o <35>
r of (1-0,(9=0P (N)+)) (Llo—0P (N+@)S(0.N0,(0~0P (1))
T L e
0

Using (32), (34), (36) in (21), we get:

2 _ D(¢—0P (1))
Sf; 0,0 1050 0P (o)

f*QT(wP(f)){ Zlaid }L(w—wPWw)wf@up—me) 0,0 0P (NI, (9P () (Rpy(9  (37)

Substituting (37) in (27),(29),(31),(33) we get:

SE;) ) = 5‘;)(0,;‘)((;:%((?)—(%)) 38)
S(qb) ) = 5‘6,”(0;)((;:%((;;?0%@)) 39)
B () - Bﬁ,”(o,ﬁ(;:z? E;p)ﬂpP(f») (40)
Bgz) ) = Bff)(():f)(ipf;q;gf;‘fé ;ff)*’}')) 1)
Lot = SO w

8. PROBABILITY GENERATING FUNCTION OF THE QUEUE
LENGTH

Let 4**(f) be the likelihood producing capacity of the line length regardless of what the

framework is,

A7 =500 0 B )+ L)

Thus adding (26),(29),(31),(33) and (35) we get:

ok

D(1-0,(0-0P (1) ~(1-Ry, (9-0P 1)) Q,(0-0P (1) Oy(9-0P () )6/ 0, (9-0P () { "ibf;:;mv’;ﬁz*“"} L
)= DE)

(43)
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Where:

D@ = = 0,0~ 0P () { ~LLEDIL Lo~ 0P (N)+0)af ~ O, (0~ 0P () O, (0-oP()+0)

9. IDLE TIME AND UTILIZATION FACTOR

The normalization condition A**(1)+D=1 (44).
Gives out the idle time and hence the time spent by the server for the service.

L’Hopital’s rule is applied on (43) due to its determinant form to achieve

Q[ 1+E(Q)E(Ry) ) [+(1-0y(@))EWL)
1=E(0)0(1-0,())~E(Qy)o—EL)9(1-04(©))~(1-0,(@) )+ o[ E(Qa)E(Qy)TE(Ry)) |- (t-0)cE(Ry,) (45)

lirr11A** ()=

Now using (45) and normalizing condition we get

D= 1-E(Q)0(1-0,(®))-E(Q,)o-EL)o(1-0,(©))~(1-0, (@) + o[ E(Qu) E(Q,)+E(Ry )] -(-0)cE
(o[ 1+EQE(Ry ) ]H(1-0y()) ELW{I-E(Q)0(1-04(®)) ~E(Qp)o~E(L)p(1-04(0))~ (1-04(®))+o[ E(Q)+E(Q (46)

Also from the above, the utilization factor can be calculated, using p=1—-D

10. EXECUTION MEASURES OF THE LINING SYSTEM
To find L, where L,= iA** (2)z=1

As it takes indeterminate form as z tends to 1, L "Hopital’s rule is applied. Hence

L, = lim D @)N (Z)'—N (;)D &)
z—1 2(D (Z))

(47)

D(M)=1-EQ)9(1-0@)~E@)o-ELe(1-0,@)~(1-0@)+o

D' (1)=-20E Q) E Q)0 =30 (1-0,(@) E (L)~ 20E(0,) (1~ 0,) ~E(C}) 0
N =o[1+EQ)+E(R,)]+(1-0,@)E W)

N'()=¢*[E (QZ) +0,(®) (E (R;) +2E (R, ) E(Q,)+ i) +2E (R, ) E(Q,) |~ oE
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The above derivatives are substituted in (47) we obtain L _in closed form. Further the other

performance measures of the defined queuing model are found using Little’s formula

RS R

11. NUMERICAL ILLUSTRATION

We portray a numerical point of reference with the ultimate objective to see the effect and
authenticity of our results of the particular parameters used in our model, to be explicit
reneging rate, separate rate and likelihood of culmination of fix rate on the utilization
factor and execution extents of the coating model. The estimations of the parameters are

assembled with the ultimate objective that the unfaltering condition isn’t harmed.

Assume service time follows an exponential distribution:

@)=t 5(@)3 wmLa - 6()-

2,

Qb( ®) = (“) ’Qb( )= Gror E(Ry) =55 E(Re) =5

E(R§1)=Y—2 ,E(R§2)=§, E=4,8=50=2,y=35,5
€e=5,1t=3,0=3,¢c=05

2.5

Case (I): Table 1 demonstrate that for steady estimations of all the parameters and expanding
the arrival rate ¢, demonstrates an expansion in all the executions estimates like Lq, L, Wq,
W. Additionally, it prompts a contraction in usage factor and at the same time an increase
in idle time.

Table 1. Effect of Variation Of Arrival Rate ¢ = 1,2.5,3,4,5,6,7,

0 p L W, L w
0.3623 0.6377 0.5463 0.1821 1.184 0.3947
0.3782 0.6218 0.8571 0.2143 1.4789 0.3697
0.3875 0.6125 1.0928 0.2186 1.7053 0.3411
0.3935 0.6065 1.2994 0.2166 1.9059 0.3177
0.4071 0.5929 1.4398 0.2057 2.0327 0.2904

106 | http://doi.org/10.17993/3ctecno.2020.specialissue4.91-111


 http://doi.org/10.17993/3ctecno.2020.specialissue4.91-111

107 |

3C Tecnologia. Glosas de innovaci6n aplicadas a la pyme. ISSN: 2254 - 4143

Edicidn Especial Special Issue Marzo 2020

o =~ N W +» 00O

Category 1

Category 2

Category 3

m Series 1
m Series 2

= Series 3

Category 4

Graphic 1. Variation of ¢.

Case (II): From Table 2, It is clear that if the probability in completion of repair rate

increases, it leads to a decrease in all the performance measures. Since the repair gets

completed sooner, the idle time of the server increases, and the time spent by the server for

service get expanded.

Table 2. Effect of Variation of Repair Rate €= 5,6,7,8,9,

4] p L, w, L w
0.2822 0.7178 0.2080 0.0693 0.9258 0.3086
0.2857 0.7143 0.1610 0.0537 0.8753 0.2918
0.2883 0.7117 0.1310 0.0437 0.8427 0.2809
0.2902 0.7098 0.1105 0.0368 0.8203 0.2734
0.2916 0.7084 0.0956 0.0319 0.8040 0.2680
1
0.8 =Q
Ep
0.6 -
Elqg
04 - " Wq
0.2 - mL
0. =W
5 6 7 8 9
Graphic 2. Variation of €.
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Case (III): Table 3 indicates that an increase in Reneging rate t makes all the performance
measures to decrease. Additionally, it prompts an expansion in usage factor and at the same
time a decrease out of idle time.

Table 3. Effect of Variation of Standby Server Rate T = 3,3.5,4,4.5,5,5.5,

0 p L W, L w
0.3709 0.6291 0.5819 0.1940 1.2110 0.4037
0.3623 0.6377 0.5461 0.1820 1.1838 0.3946
0.3535 0.6465 0.4822 0.1607 1.1287 0.3762
0.3444 0.6556 0.3833 0.1278 1.0389 0.3463
0.3350 0.6650 0.2417 0.0806 0.9067 0.3022
0.3254 0.6746 0.0465 0.0155 0.7211 0.2404

14

1.2 He—

: \o\ ——Q
1 \)\ 0
0.8

0.6 P R — T —+—Lq
04 - Wa
0.2 —L
0 \‘ ——W
3 3.5 4 4.5 5 55

Graphic 3. Variation of T.

Case (IV): Table 4 demonstrates that for consistent estimations of all the parameters and
expanding the completion of the compulsory vacation rate ¥, demonstrates a contraction
in all the executions estimates like L , L, W, W. Furthermore it prompts a development in
use factor and in the meantime a decline out of inert time.

Table 4. Effect of Variation of Vacation rate ¥ =2.5,3,4,5,6,

1) p L W, L w

0.3030 0.697 0.8895 1.5865 1.7965 0.5288
0.2914 0.7086 0.7885 0.2628 1.4971 0.499
0.2748 0.7252 0.5499 0.1833 1.2751 0.425
0.2635 0.7365 0.3046 0.1015 1.0411 0.347
0.2553 0.7447 0.0713 0.0238 0.8160 0.2720

108 | http://doi.org/10.17993/3ctecno.2020.specialissue4.91-111


 http://doi.org/10.17993/3ctecno.2020.specialissue4.91-111

3C Tecnologia. Glosas de innovacién aplicadas a la pyme. ISSN: 2254 - 4143 Edicién Especial Special Issue Marzo 2020

2
=Q
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1 "lq
Wq
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0 - "W
25 3 4 5 6

Graphic 4. Variation of 7.

12. CONCLUSION

The model portrayed finds its applications in various divisions of amassing organizations
and correspondence frameworks. It is extraordinarily sensible to depict about stay by the
server in the midst of optional extended vacation. This kind of vacation makes the server
complete their help, work rely on need. As it isn’t deterministic, if the upkeep work is
most outrageous it can take a long journey or else short escape time. Graphical depiction
pictures the model broadly and gives the reasonable results as obvious. As a future work,
shying without end can be displayed. Need standard can be included. Likewise the re-try
strategy can be given in stages subject to the kind of fix. Postpone process can moreover be
considered before getting into a fix up process. Set up time criteria can be included in this
concept of Queuing. This presentation accepts prominent employment in gathering units,

correspondence structure, and movement crossing focuses, system designing and so on.
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ABSTRACT

A circuit 1s said to be reversible if inputs and the outputs are equal. Reversibility focused
mainly to bring down power to zero. In modern centuries, gates with reversible logic has
arose together as notable vital approaches for power optimisation based on application.
Reversible logic is leading area in power consumption. Based on its application, its emerging
trend in power consumption. In ideal situations, reversible circuit yield nil power. In this
paper, new design of the look ahead carry adder and carry save adder designed and it is
optimized with the previous existing binary logic gates. Minimizing the garbage output and
replacing the binary logic gates by reversible logic gates. To develop low power circuits,

reversible circuit is necessary.

KEYWORDS

Look ahead carry adder, Carry save adder, Reversible logic.
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1. INTRODUCTION

Look ahead carry adder is a type of digital adder. In this circuit, speed can be increased
by reducing the required time. Generated carry bit calculated before summing so that it
can reduce the time delay. The design of ripple carry circuit is modest, but it has time-
consuming delay in the circuit due to several gates in path carry flows from LSB to MSB.
Therefore, in this paper designed an alternate design, look ahead carry adder. Yor designing
look ahead carry adder, transform ripple carry design to strategy, which reduce the number

of bits to two level bit logic.

By using carry-save adder design sum up multiple binary numbers. When compared to
other adder design, carry look ahead adder design be at variance in dualistic outputs that
has same aspect as inputs, first output has been series of half done sum and next output has

been series of carry.
A.NEED FOR REVERSIBLE LOGIC

Reversible circuits are effectual than irreversible because of information loss which leads
to energy loss. Due to information loss in irreversibility, it dissipates more power. To reduce
power, circuit designed with reversible logic. At last, reversible circuits can be viewed as

distinct instance of quantum circuits since quantum progression must be reversible.
B. CONDITIONS FOR REVERSIBLE COMPUTATION
Reversible computation satisfies the conditions.

The foremost State:

Formost state is logical reversibility in which any settled device to be reversible state and the
input and output should be unambiguously recoverable from one another.

The second State:

The second state is physical reversibility, the device in reality run backwards, i.e., each

operation converts no energy to heat and produces no entropy.
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Representation of a reversible circuit truth table

In view of the fact that we are dealing only with bijective functions, i.e., permutations, we

signify them using the pedal system which represented by dislodge cycle of functions.

$ , denoted as set of all permutations of » indices and S," mentioned as set of objective

perform with n input binary bits. Let us Toffoli’s Gate and its corresponding truth table.

A—— AKX
5 Toffoli B (Y)
cC — — C @ AB (2)

Figure 1. Toffoli gate.

Table 1. Truth table for toffoli gate.

Inputs Outputs
A B C X y z
0 0 0 0 0 0
0 0 1 0 0 1
0 1 0 0 1 0
0 1 1 0 1 1
1 0 0 1 0 0
1 0 1 1 0 1
1 1 0 1 1 1
1 1 1 1 1 0

Some special types of Reversible Gates

SWAP Gate:

Reversible gate, called the SWAP (S) gate which interchanges the input.
Toffol’s Gate:

In Toffoli Gate (Agarwal, Choudhary, Jangid, & Kasera, 2017), all the inputs that is from1
to (n-1) are mapped to its corresponding outputs. The final output is coordinated by inputs

from 1 to (n-1). To upended and pass the nth input make all inputs as 1 else pass original
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output. The first two inputs corresponds to outputs and the third output controlled by first

two input and invert it. The truth table has been shown in Table.
MTSG gate:

In MTSG gate (Agarwal et al., 2017) four number of inputs and outputs are used. By this
design the one bit full adder is designed.

A — - P=A

B—— MTsG |  Q=A®B

C— —— R=A®B®C

D— —— R=(A@B)CHABHD
Figure 2. MTSG gate.

A — — A

B Peres AGB

— AB@®C
Figure 3. Peres gate.
A A

&L | ADB

B —]
c{vHv%w— AB@C

Figure 4. Internal architecture with Peres gate.

Table 2. Peres gate truth table.

A B C P Q R
0 0 0 0 0

0 0 1 0 0 1
0 1 0 0 1 0
0 1 1 0 1 1
1 0 0 1 1 0
1 0 1 1 1 1
1 1 0 1 0 1
1 1 1 1 0 0
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2. LOOK AHEAD CARRY ADDER

A. CONCEPT OF CARRY GENERATOR

Look ahead carry adder used to produce and circulate carry. In binary addition when both the

inputs are 1, it generates carry and propagate

If either of the inputis 1 then A+B propagates in case binary addition. Binary predicate is
represented as PA4,B)

P (4, B) =A+B

If binary addition, then expression can be represented as:

P’ (4, B) =A xor B

Binary operation performs faster than xor. Though we can use P’(A, B) for multiple bit

carry look ahead adder.

In Boolean function, P, represented as propagate, Ci denoted as carry bit and G, generate
binary bit.
Ci+1=Gi+ (Pi.Ci)

o oG VO TVIVO T VTVIO

Figure 5. Existing model of carry generator.
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3. PROPOSED ADDER ARCHITECTURES

This deals with the Design and operation of the proposed look ahead carry adder
architecture using Peres gate based on the existing adder architecture. The proposed
architectures are implemented by replacing the three block’s (Peres full adder) Peres gates
and peresfull adders with reversible logic gates to obtain the better performance compared

to conventional logic.

Design I

In this sector look ahead carry adder using Peres logic is proposed. As we know the Peres
logic already; it is pretty much easier to propose this type of adder using the Peres reversible
gate. The Peres full adder is already proposed (Somani, Chaudhary, & Yadav, 2016; Lisa,
& Babu, 2015).

Whenever the quantum cost of the Peres gate is said to be four and the Peres full adder
consist of two Peres gate, which proposes the quantum cost of eight. In addition, the
minimal number of reversible logic gates used for proposing a 4 bit look ahead carry adder
is 32. This design proposes the 4 bit look ahead carry adder design consist of four sum

elements and a carry output.

I. PROPOSED LOOK AHEAD CARRY ADDER

peres [ o
[ 9@

adder [ S(0)

— ct

F— 9@
peres | g

full
adder [ ("
F— c2

— 95
peres | — g(6)

ful | —s2)
adder

j— c3

F— o
peres [ 9(8)
ful - s@)

adder | 4

Figure 6. Look ahead carry adder Design 1.
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Figure 7. Look ahead carry adder Design 2.

This second design is proposed by using three types of reversible gates (Peres, Toffoli,
Feynmann) (Somani et al., 2016) although it is already proposed through the survey that
the gates quantum cost (Peres, Toffoli, Feynmann) (Somani et al., 2016) are 4,5 and 1
respectively. By proposing this adder the quantum cost and the count of garbage outputs
are also reduced. The above design proposes a design with four sum elements and a single

carry output. And this design has a quantum cost of 18 for a single bit adder.
B. PROPOSED CARRY SAVE ADDER

This deals with the designing and optimization of the carry save adder by replacing the
conventional logic gates by the reversible gates. By considering the minimal quantum cost

containing design as the best design.
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Figure 8. Design 1.

Proposed 4 bit carry save adder is designed Peres full adder. Source: (Somani et al., 2016).
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L L N - Ly L
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0 — 0 — 4’: 0 — — c0

Figure 9. Design 2.

This design proposed by using the MTSG gates.

4. SIMULATION RESULTS

Proposed reversible adder circuit is more proficient than existing method. Based on the

comparative analysis, proposed design can be easily realized. In existing design, logic gate
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used instead of that in proposed work reversible gate such as Peres used to understand the
circuit. The circuit realized using reversible Peres gate to reduce the logical calculation. Also

in terms of hardware complexity proposed work is efficient than exiting circuit.

All the simulations have been done using XILINX 9.21 and Model sim Altera 6.3g_pl.
SIMULATION RESULTS OF PROPOSED ARCHITECTURE

Design 1

Now:
1000 ns

=l

AL )
= =d a[3:0]

0. -1 3

1

1]

a

-
&
BBl

Figure 10. Proposed Design 1 Look ahead carry adder simulation results.

Now:
1000 ns
]
| #nE |

4hE

ll

¢

n

q

) @ 5|
|22

|

¢

& [ul
= 3 b{3:01

]

& o -3
1= =]

Figure 11. Proposed Design 2 Look ahead carry adder simulation results.

The above Figure shows the results of the proposed reversible look ahead carry adder for
three different inputs. the inputs to the adder is two 4-bit binary coded decimal numbers

named a and b and carry Cin.
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Figure 12. Proposed design 1 carry save adder simulation results.

Now:
1000 ns

Figure 13. Proposed design 2 carry save adder simulation results.

HARDWARE AND SOFTWARE USED

All simulations have been done using Xilinx ISE 9.21.

5. APPLICATIONS

Applications based on reversible logic concept are listed. (1) Nano Computing (2) Spacecraft

(3) Bio Molecular Computations (4) Quantum Computing (5) Low power CMOS.
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6. CONCLUSION

Look ahead carry adder is designed with reversible logic gates. Proposed design optimized
with existing design in terms of reversible gate operations.

Table 3. Carry look ahead adder optimization results.

No. of ibl No. of garb
Design 0. orreversible b T Quantum cost Time delay
gates used outputs
Design 1 32 40 128 14.33ns
Design 2 20 20 72 12.275 ns

Table 4. Optimization table of carry save adder.

Ne°.of ibl Ne°.of garb
Design ot reversible Ul Quantum cost Time delay
gates used outputs
Design 1 24 24 96 19.219 ns
Design 2 12 24 72 15.873 ns

Reversible circuit design strategy is used to reduce the complexity and circuit cost.
Distinguish the circuit with reversible systems, which performs more number of complex
operations. Based on the reversible circuit design main factors like garbage outputs,
quantum cost and delay of the circuit reduced. In addition, circuit complexity reduced by
reducing the reversible gates. This work customs basic step in constructing complicated
reversible systems,which can perform more comple x operations. Based on logical synthesis
alternative design can be implemented. To decrease system design and manufacturing cost
VLSI system implemented with one type of modular building. To reduce quantum cost and

gates count, further design can be implemented using other reversible logic gates.
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ABSTRACT

Poor visibility owing towards illumination absorption and scattering is challenging
for processing undersea descriptions. However, for enhancing true scene from such
degradation is more important. Unfortunately, existing methods cause gradient reversal
artifact particularly near boundaries. To get better insight of undersea imagery, we project
a plecewise linear smoothing Gradient Guided Filter (P-GGF) technique is to defeat the
difficulties caused by conventional schemes, hence produce sharper boundaries based on
GGI and smoothed output based on piecewise linear model. The projected technique
mainly functional for smoothing, flash and feathering. Tentative results prove that the
resultant algorithm can produce imagery with improved ocular excellence than existing

methods.

KEYWORDS

Image Enhancement, Guided Filter, Piecewise liner smoothing, Piecewise constant

smoothing.
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1. INTRODUCTION

Discovering an unexplained undersea globe has paying attention in modern era. Clear
descriptions in oceanic surroundings take part a significant task in discovering as well as
inspecting underneath globe, namely to observe oceanic biodiversity, undersea salvage,
perceiving submerged tube drip, undersea computer visualization applications etc. Here
the submerged imaging finds a large-scale application. Some difficulty comes all throughout
underneath descriptions of illumination absorption as well as scattering. Deep-rooted design
of ocean also composes complications in undersea. On the design of the ocean, reflection
of the illumination alters. The reflected radiance is horizontally polarized along with its
halfway gets inside the water vertically. Vertical polarization has significant property that
hatches the substance not as great shining and aides on the way to capture deep colors. One
more difficulty in underneath descriptions associated towards underneath density as 800
bits impenetrable than air. Hence when beam travels from air into water, it is halfway back
and, in the meantime, partially enters the water. As we go deeper into ocean, dimension
of beam underneath starts reducing. The underneath molecules absorb assertive size of
beam and create problem for capturing imagery. That is the reason; undersea descriptions
are getting darker as depth increases. The color with shorter wavelength travels remoteness

as compared to longer wavelength. This is why undersea descriptions conquered only with

blue color as in Torres-Méndez and Dudek (2005), Chiang and Chen (2012).

There are many challenges that enhance wvisibility of corrupted descriptions. While
weakening of submerged descriptions outcomes the combination of multiplicative as well
as additive procedures in Schettini and Corchs (2010) conventional improvement system
namely contrasts alteration, histogram equalizer is robustly defective for such assignment.
Former mechanism to review in section II, difficulty was attempted with customized
attainment strategy by several imagery in Narasimhan and Nayar (2003), specific module in
He and Seet (2004) or divergence methods in Schechner and Averbuch (2007). Regardless
of their accomplishment, above approaches undergo various problems which degrade the

system performance.

In contrast, this paper proposes new method for enhancing undersea descriptions

using Piecewise linear smoothing. Our approach uses Piecewise linear smoothing gradient
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guided filter for getting better picture. Numerous spatial field schemes use bilateral scheme,
which causes blurring and gradient deformation. Gradient Guided representation performs
filtering process using guidance picture substance. Thus, a boundary preservation method

mainly to improve excellence of underneath descriptions.

This paper prepared as follows. Foremost, in Section 2, we concise the existing schemes.
Section 3 introduces a comparison of conventional and projected filters. Section 4 describes
a new method for enhancing undersea descriptions. In Section 5, we describe tentative

outcomes and at last Section 6 conclude our method.

2. RELATED WORK

Edge-preserving smoothing is the fundamental processing procedure within several low-
level computer visualization applications in Farban, Fattal and Lischinski (2010), Farbman,
Fattal, Lischinski, and Szeliski (2008), Gastal and Oliveira (2011; 2012). Meant for on whole
smooth filters believe the smoothed output imagery are piecewise constant. Generally, the
edge-preserving techniques using confined filtering to keep sharp boundaries. Bilateral filter
is extensively used because of its effortlessness Tomasi and Manduchi (1998). Conversely,
it undergoes unwanted sharpening of edges may show undesired profiles around edges.
Guided filter introduced in He, Sun, and Tang (2013) overcome these problems but show
unwanted smoothing edges. Weighted GF in Li et al. (2015) uses gradient-domain constrains
for smoothing the picture elements but in few cases, it cannot preserve the boundaries. The
gradient domain GIF in Kou, Chen, Wen, and Li (2015) incorporates a precise initial-order

boundary-aware restraint to keep up boundaries better in some cases.

These conventional schemes are typically denoted as local model which causes artifact such
as gradient reversals, hence may not fine for few cases. For those schemes, a piecewise linear
form preferred mostly for properly smooth out boundaries. So, no artifacts are present in
improved results. In Liu ef al. (2018) piecewise linear method via guided representation
accurately resolve difficulty of gradient-reversal except that only some cases illustrate small

smoothing boundaries.

Therefore, we project a P-GGF to properly sharp, smooth all boundaries as well as do

artifacts free enhanced result. Three major goals of projected sections as follows:
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1. To take away gradient reversal, we use Gradient Guided Filter (GGF) to give sharper

boundaries.
2. Next, we use piecewise linear smoothing to smooth the boundaries.
3. The projected module uses P-GGF to produce improved output.

Experimental results produced by P-GGF can perfectly remove the problems caused by the

conventional method.

3. PIECEWISE LINEAR SMOOTHING

Conventional methods mostly suitable for image regions more likely be piecewise linear may
cause artifacts. Clearly, detail layers cannot correctly say details in the original descriptions.
Thus, gradient reversal artifacts exist in their enhanced imagery. In highlighted regions,
two kinds of smoothing can properly keep strong gradients which means strong edges
are properly preserved. For weak edges of small gradients which should be smoothed
out. However, these gradients are not properly smoothed by conventional methods or
even improperly sharpened. As a result, gradient reversal artifacts exist with the enhanced

representation.

For most cases, conventional methods usually need a huge number of bins to avoid
quantization artifacts. Smoothed and enhanced descriptions achieved with first smoothing
of conventional filters and later uses smooth gradient for reconstructing the image. The
reason for these phenomena is clear. The classical smoothing performed in intensity domain
where intensity values could be very large. In contrast, to overcome all problems we go for

proposed method namely piecewise linear method.

[ Inputlmage] [Transformation] [Decomposition] [ Scalling ] [ prosgsssting ] [ Erm]zrg;ed ]

Figure 1. Block diagram of Proposed Method.
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4. PROPOSED METHOD

As depicted in Figure 1 our technique is mainly for enhancing underwater images using
piecewise linear smoothing. Initially, original picture developed by RGB or HSV color

space. RGB depict colors in combination of primary colors.

HSV describes colors namely Hue, Saturation, and Value. Color depiction acting an
essential task, HSV form often chosen over RGB form and express color likewise to how
human vision lean-to recognize color. Later, we used first layer decomposition by smoothing
the image using L1L.0 smoothing and second layer decomposition for sharpening the edges
using gradient guided filter. Next, scaling to vary ocular form of a picture. Finally, post

processing of scaled image to enhance the quality of the image.

The conventional method can simply modeled as:

(1)

where E, represents expected output pixel rate at location P = [1 , a, denotes expected
constant rate of pixel values inside kth area in the picture indicated as . In contrast to

conventional model assumption, projected method can signify:

(2)

where E, denotes expected output pixel value at position p, G, represents pixel value of
guidance image at position p. @, and b, stay steady in . These methods show no

gradient reversal artifacts.

In this paper, we assume a linear form which is spatially linear different from gradient
guided image filter. In addition, our method also focuses on how to do projected method

using classical methods.

Different from piecewise linear function, we formulate imagery as:
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where as well as b, denotes some linear coefficients which assumed to stay
constant inside . The above equation indicates linear polynomial regression to remove
stair-casing effect. The model in (3) is general and abstract form which is not used for
explicit formulations of filters. However, when we take the derivative of E, with respect

to p, then we have:

(4)

Note that signifies gradient of picture at p. For linear form, their gradients are piecewise
constant. Though, dissimilarity assumes resultant imagery of smoothed output gradients.
Conversely, problem is that we cannot simply reconstruct picture only by its smoothed
gradients. The difficulty in using original and its filtered gradients is to reconstruct filtered
image. lor original picture, its x-axes and y-axes gradients denoted as and . By
denoting smoothing process of piecewise constant filters as , then final representation

E reconstructed by minimizing the following energy function:

(%)

From this, we can execute piecewise linear smoothing through conventional scheme in the

following two steps:

(1). Smoothing x-axes in addition to y-axes, gradients and of original representation
E,with . The smoothed output gradients are denoted by and
(2). Using () for enhancing picture E from E,, and with a proper

value of f. Then the enhanced E is spatially piecewise linear as modelled in (3).

5. EXPERIMENTAL RESULTS

This section presents a comparison of improved outcome produced via ours and conventional
schemes through subjective evaluation of test scene. Figure 2 gives improved result than

conventional methods. As seen from Figure 2(a)-(f), all schemes get better output to some
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extent. Figure 2(a) bilateral process Tomasi and Manduchi (1998) results enhanced scene,
but it cannot keep sharp boundaries. In Figure 2(b) He ¢t al. (2013) discussed Guided filter to
keep boundaries sharper but fail to represent the picture well close to a few boundaries. To
defeat Li, Zheng, Zhu, Yao and Wu (2015) used weighted guided scheme in Figure 2(c) used

for minimizing halo artifacts but fail to keep the boundaries.

f) Own elaboration

Figure 2. Enhancing performance evaluation of Underwater Imagery.

Figure 3. Various applications of Proposed Method a) Smoothing b) Flash c) Feathering.
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Figure 2(d), Kou et al. (2015) used an edge aware factor introduced to keep up well-built
boundaries but smoothed away weak boundaries. Piecewise linear method via guided
representation Liu ez al. (2018) in Figure 2(e) accurately resolve difficulty of gradient-reversal
except that only some cases illustrate small smoothing boundaries. Atlast projected approach
Figure 2(f) outcomes strong and weak boundaries accurately and makes the standardized
system into range [0; 1] earlier to smoothing and then standardize back towards original
range after smoothing. Figure 3 gives various applications of projected scheme to smooth out

weak boundaries, drop artifacts using flash filtering and refine boundaries using feathering.

However, the projected scheme gives improved results than the schemes in Tomasi and
Manduchi (1998), He et al. (2013), (Li et al., 2015), Kou et al. (2015), Liu e al. (2018).

Therefore, projected scheme is more suitable for various applications.

6. CONCLUSIONS

We projected a piecewise linear smoothing Gradient Guided Filter (P-GGF) method to
improve undersea descriptions. The proposed method properly handles gradient reversal
artifacts caused by conventional and uses GGI' with sharper boundaries and smoothed
result based on piecewise linear model. Overall, projected scheme P-GGF can effectively
improve the scene. Experimental results prove that projected method generate imagery
by improved ocular excellence than conventional methods. We believe that proposed
technique used for many applications such as smoothing, Flash and feathering. The extra
remarkable difficulty based on the expansion of the projected method to obtain fine details
from numerous descriptions concurrently using extensive filter in Li et a/ (2012; 2014). We

leave this for future research.
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ABSTRACT

In this modern era, biometric play a vital role in authentication process for an individual
identification. Broadly biometrics has been classified into anatomical and behavioral
characteristics. Among the many biometrics, this paper focus on new emerging biometric
named as Ear biometrics. In this paper, Phase-only Correlation (POC) and Band-limited
Phase Only Correlation (BLPOC) has been proposed for ear recognition. The phase
information has been obtained by calculating similarity between input and query ear image
using 2D-Discrete Fourier Transform (DFT) and auto correlation function. Finally the
phase-based on image matching have being success implemented for human ear recognition
endeavor. The experimental resultant effect of proposed algorithm has been performed

using II'T Delhi ear database.

KEYWORDS

DFT, Phase Only Correlation (POC), Band-Limited Phase Only Correlation (BLPOC).
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1. INTRODUCTION

In impressive of last few years, Human Ear recognition has been becoming a very attractive
in biometric authentication. The important reasons behind human ear biometric over other
biometric modalities are smaller in size, very stable shape has proven by clinical observation
(Rutty, Abbas, & Crossling, 2005), uniform colors, and does not affected by any expression
like face or changes in age or position or rotation (Malathy, Annapurani, & Sadiq, 2013). The
ear is a passive biometric as it can easily be captured from far distance, even if the person
is not fully cooperative. Hence ear recognition is much interest for the researchers dealing
with numerous applications in commercial and governmental, such as law enforcement,
security systems and forensics (Jain, Ross, & Pankanti, 2006). Therefore, ear biometric is a

deserved preference for it providing a fine avail between cost and accuracy.

Helix
Fossa
\‘ Crus Helixis
Upper
Crus & lower
antihelixis /. concha
Antihelical fold Tragus
Lower
Antihelix — @
.\Inmsura
Anmragus intertragica
.\ Lobule

Figure 1. Ear Image.

The Figure 1 shows the ear image of an individual. It is stored in the II'T Delhi database
and can be used for the task of identification through its unique characteristics. The human
outer ears parts are formed by various terminologies include Helix, the Lobe, Antihelix, the

tragus, concha along with an antitragus.

Recently, several matching algorithms have been adapted for the ear recognition process.
Anyhow, these algorithms possess various limitations which are explained in this section.
Primarily, the holistic matching method utilized from global features to extract the complete
ear. Bustard e/ al. arrange the ear dataset by considering the planar surface. It was registered

as homography transform designed of Scale Invariant Feature Transform from trails
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(Bustard & Nixon, 2010). This method was strong to conditions in the appearance of pose

variation and occlusion.

Ultimately, the matching algorithms with local feature have been adopted for identification.
So Nanni ¢f al. determined to decrease the dimension by usual sub-window of feature
extraction with a Gabor Filter along with LaplacianEigenmaps (Zhu, Jia, & Liu, 2009).
They also used the Sequential Forward Floating Selection to sort out the finest matching
feature with concord trained. However the function of Laplacian Eigen maps could drop
datas extremely. Yazdanpanah et al. designed a region of covariance matrix through well-
organized plus strong ear caption, which is strong to clarification with fake difference
(Miyazawa, Ito, Aoki, Kobayashi, & Katsumata, 2006). In the following year, Yuan e/ al.
ear region has extracted to segment by conserving from neighborhood impact and the
particular region has chosen by the recognition rate (Zhang, Zhang, & Zhang, 2009). This
method could keep away from the occlusion problem other than shortcoming from multi-

fake problem.

o ::vs\ger print « Finger knuckle print

2004-2006

« Finger vein
* Retinal

+ Palm print « Finger knuckle print

« Finger knuckle print

« Finger knuckle print « Finger print

Figure 2. Different biometrics images used by POC and BLPOC.

The POC and BLPOC matching algorithm play the major role in image processing or
pattern matching. There are many benefits in using Phase based matching algorithm such
as simple to construct score, easy to implement, finest for multiple test and close to real-
time performance. The Figure 2 shows different biometrics images are used by POC and
BLPOG algorithm over the years for instance finger vein, finger print, iris, retinal, palm
print as well as finger knuckle print except ear biometric. Therefore, this paper proposes

human ear recognition based on phase-base matching algorithm.
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Gaerymaes - Query Image
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2D-DFT and Cross 2D-DFT and Cross
Correlation Spectra Correlation Spectra

Enrollment process
Verification process

Phase Phase
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IIT Delhi Ear > Phase
Database Matching

Matching Score

Figure 3. Proposed system.

The Figure 3 shows the proposed system of this paper. This proposed system involves two
processes namely (i) Enrollment process and (ii) Verification process. First, enrollment process
carries out the process that involves feature extraction of POC and BLPOC technique.
This feature extraction minimizes the ear images into mathematical phase information.
This information will be stored in database to establish the authentication of ear images.
At the same time, verification process also arrive the same process for extracting features
of POC and BLPOC technique which generates the phase information. This feature
extraction converts the ear images into mathematical phase information. These both phase
information’s are afforded by decision making subsidiary. The decision making subsidiary
used to provide a final conclusion (i.e. genuine or imposter output). The output of decision

making is a potential matching score by matching identities.

The remainders in this paper are structured as follows: The second section discusses about
survey of the literature which gives brief discussion about existed POC and BLPOC. The
third section outlines the proposed work and its implementation of Human Ear Recognition.
The fourth section discusses about presents the experimental results of proposed system.

The conclusion has been described in the section 5.

2. RELATED WORK

In this related work, discusses the detailed functions of phase-base on image matching

algorithms (i.e. POC and BLPOC). The POC has been designed to find the correlation
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within two images (i.e. different images or similar images). The purpose of POC is to
frame-up only phase feature and to isolate the magnitude feature of images for accuracy
in image matching. During the trial time of POC with two similar images provides distinct
sharp correlation peak and the correlation peak drops when two images are different
(Takita, Muquit, Aoki, & Higuchi, 2004). The experimental results of phase correlation
demonstrate high robustness and accuracy in the pattern matching and the image
registration (Ito, Nakajima, Kobayashi, Aoki, & Higuchi, 2004). This has been achieved
with direct estimation in Fourier domain through 2D phase difference data set (Miyazawa
et al., 2006). This kind of POC correlation is more convenient and more profitable than
other conventional correlation. The most remarkable advantages of POC are it provides
better discrimination for similar images and high accuracy translational of displacement
among the illustrations (Nanni & Lumini, 2007). But for most part of phase function
algorithm cannot carry the nonlinear deformation of illustrations (Rutty et al., 2005). The
BLPOC is very crucial method for correlation in optimum band limit for phase based
recognition. In POC function, every frequency components are concerned. Though, high
frequency components tend to highlight and it probably prone to noise. Hence, worthless
high frequency components are eliminated by setting a band-limited while calculating the
cross-power spectrum (Yazdanpanah & Faez, 2010). Also, in order to carry the nonlinear
deformation, it employs BLPOC matching algorithm. The BLPOGC be sufficient to
estimate accurate overall correlation (Yuan, Wang, & Mu, 2010). The modified version of
POC is BLPOC which is committed to evaluate match between images due to its better
performance than the POC function (Zhang, Zhang, Zhang, & Guo, 2012). The proposed
BLPOC perform (Zhang, Zhang, Zhang, & Zhu, 2011) committed to biometric recognition
tasks. Several authors attempted different modalities of biometric recognition by using
POC and BLPOC are outlined in the given Table 1.

Table 1. Outline about Phase-Based Function matching algorithm in various biometrics.

Author Feature Trait (Images)
(Takita et al., 2004). POC and BLPOC Finger Print
(Ito et al., 2004). POC and BLPOC Iris
(Miyazawa, Ito, Aoki,
Kobayashi, & Nakajima, POC and BLPOC Iris
2005).
(Zhu et al., 2009). POC and BLPOC Palm print
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Author Feature Trait (Images)
(Mabhri, Suandi, & Rosdi, . .
2010). POC and BLPOC Finger Vein
(Miyazawa et al., 2006). POC and BLPOC Retinal
(Yuan et al., 2010). POC and BLPOC FKP
(Zhang et al., 2011). POC and BLPOC FKP
(Zhang et al., 2012). POC and BLPOC FKP
(Aoyama, lto, & Aoki,
2014), POC and BLPOC FKP

Human Ear Recognition Using Phase-Based Function Matching.

3. METHOD

In this section, POC and BLPOC are discussed and derived in detail.

Gallery Image Query Image
8%, 3) foe,y)
L ]
¢ Geniune output Imposter output

Consider Gallery image
has been shifted by some
position from Query image

Threshold
of BLPOC

()

g 80, y) =flx-x,,y-y,) £
o g
(o)) =.
£ v t 2
8 )
3 2D-DFT and Cross BLPOC 8
a Correlation Spectra r (b, b,) @

POC
Inverse 2D-DFT | ———»

Figure 4. Overall structural outline of the proposed design of this paper.

The Figure 4 shows the overall structural outline of proposed design of this paper. This

method is discussed in next section 3.1 and 3.2 in detail.

3.1. PHASE-ONLY FUNCTION/CORRELATION (POC)

This section discussed about the principal of POC. The POC is some time called as “Phase-
Only Function”) (Zhang et al., 2009). Assume 2 M x N images, g x,, x, and the f{x,, x,),
where consider that the basis ranges are x; =M....M(M>0) and x, = N....N(N=0) in
support of mathematical ease, and therefore M = 2M+1 and N = 2N+1. The conversation

can be simply general towards non-nullifying basis ranges by rule of 2 image sizes. Let F'(a,,
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a,)() and G(a,, a,) denote the 2D-DFTs of g(x, x,) and, correspondingly. According to the
description of DFT (Zhang et al., 2009), F(a, a,) and G(a,, a,) be known through

M-1N-1
F(a,,a,)= Y Zf(xl X,) el —am(*1 4422y "
x=0 y=0
M—-1 N-1 P
Ga,a)= Y Y g(x,x,) .72t o
x=0 y=0

Consider g (x,Xx,) = f(x; =Xy, %, —V0)

Consider image is shifted by x, and y, portion, then x, =y, = 0 the both is same. Now
applying spatial shifting property,

FT[ f(x; =xp,X, =y ] = exp(722 (i ) B (a,,a,)

(3)
)
G(a] , az) = e( J2m(—57 4o, D 0)) F(a] , az) (4)
For finding Correlation of, using equation
M-1N-1
fOpx) xh(x,x)= 2 X f(m,n).h(x +m,x,+n) (5)
m=0 n=0
Correlation phase spectra
_ Glayay).F'(ay.a)
Rer (a),a,) = |G(a).a,)-F (ay.a) (6)
Sub 6 and 7, so we get,
Rep (a). ;) = expl PCH 50 )
2DIDFT—
M-1IN-1 (AL 9272
f(xlaxz) = _N Z‘E) V%F(al,az)exp(f (7)) 8)
=

Take 2D-IDFT for equation 7,

148 | http://doi.org/10.17993/3ctecno.2020.specialissue4.141-157


http://doi.org/10.17993/3ctecno.2020.specialissue4.141-157

3C Tecnologia. Glosas de innovacién aplicadas a la pyme. ISSN: 2254 - 4143 Edicién Especial Special Issue Marzo 2020

M-1N-1

T (X, X)) = s % vg R (@), ) expl () 9)
Put equation 8 in 10,
) = iy T T eplOCE e 8) 0
u=0 v=
. M-1 Nz—l e [R5 m
u=0 v=0
rr (15%) = sy A:OI Nzol exp ) (12)

Xg—x; =0 yo—x,=0
ror (X1,%,) = 1 (Peak value)

: — -j2uN1 — 2mN2
Respectively, where a,=-M,...M,, a,=-M,.. MWy =e’™" , Wy =€’ and ¥

nl n2
M1 M2 .
denotes Xp=—m Zn=-m, A(a,a,) and A4 (a,a,) are amplitude, and 0, (al,az) and

0, (al ., ) are phase. The normalized cross power spectrum Rec (al ., ) is set by
Rpi(a,,ay =F(a),a,G(a,,a,) /|F (a,,a,)G (a,,a,) (13)

Where G(a,,a,) is the complex conjugate of G(a,a,)and 6(a ,a,) denotes the phase difference
0.(a,a,)-04(a,a,). The POC function r, (n,,n,)is the 2D IDFT of R ro(a,a,)and is
set by

fg(xl’xz)NN Z Rpglay,a)W ) i Wﬁalnz (14)

Where X, , denotes 22’1 E_m | 22’1 %—mz' When 2 images are alike, their POC perform provides
1 27

a definite quick peak. When 2 images aren’t alike, the height drop noticeably. The height of

peak provides a decent likeness for match the image, with therefore the position of height

shows change of location displacement among the illustration (Zhang et al., 2009).
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(a) (b) () (d) (e) U]

Figure 5. (a) Gallery image, (b) Query image, (c) POC for the same ear images, (d) Gallery image, (e) Query
image and (f) POC for different ear images.

3.2. BAND-LIMITED PHASE ONLY FUNCTION/CORRELATION (BLPOC)

Consider to facilitate the range of the intrinsic frequency band be set through a, = -a, ...
a, and a,=-a, ... a, where 0 <a, <M, and 0 <a,< M,. Therefore, the valuable size of
frequency spectrum be set through L,=2a, + I and L,= 2 a, + I (Miyazawa et al., 2006).
The BLPOC is known by means of
ap,a 1 —an —a,n
rf; : ('xl’xz) E z Rgf(aIDaZ) WNll : WN22 : (15)

ap,dy

a;
a=—ay

Where x, =-a,...a, x,=-a,...a,and ¥, 4, denote X Remind that the highest value

of correlation peak of BLPOC is constantly normalized to 1 and it not lean on L1 and L2

(Nanni & Lumini, 2007).

(a) (b) () (d) (e) U]

Figure 6. (a) Gallery image, (b) Query image, (c) BLPOC for the same ear images, (d) Gallery image, (e) Query
image and (f) BLPOC for different ear images.
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4. EXPERIMENT AND DISCUSSION

The intended method be extensively investigated using an Ear images database provided
by II'T Delhi. It is contained of the ear images, where collected from the students and
staff at II'T" Delhi (Zhu et al., 2009). In this paper proposed method are implemented and
evaluated by using MATLAB software. Next in this paper proposed method has employee
two processes: one 1s POC based phase matching components of two same images and two
different images. Another one is to perform BLPOC based phase matching components of
two same images and two different images. This issue has been showed in Figure 4 and 5.
The Figure 5 shows POC level estimated at 0.64, it express high matching trial has achieved.
Uniformly Figure 6 shows BLPOC level estimated at 0.14, it express high matching trial

has achieved. It shows better performance than other modalities that are previously existed.

4.1. PERFORMANCE EVALUATION OF HUMAN EAR RECOGNITION

The Receiver Operating Characteristic (ROC) curve evaluates the performance of the
biometrics-based authentication system, which constructs with the help of False Reject
Rate (IFRR) and False Accept Rate (FAR) in various thresholds resting on matching score.
Primarily, estimate the FRR in support of all the probable combinations number of authentic
attempts. Similarly, estimate the FAR in support of all the probable combinations number
of imposter attempts shown in Figure 7. In Figure 8, the ROC curve belongs to BLPOCG; it
demonstrates this algorithm is suitable for recognizing human ear images. Hence, proposed
algorithm consider overall and confined deformation of human ear images together to
calculate the scores of matching among the human ear images. Table 2 shows the EER [%]
and distance (d’) values of Ear identification.
d’= V2 [Wemine Mimposir|

o (16)

genuine imposter

Table 2. Equal error rate and distance (d’) of the human ear recognition.

Proposed algorithm Equal error rate (%) Distance (d’)

BLPOC 0.86 2.145
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Figure 7. EER rate of proposed system.
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Figure 8. ROC curves for BLPOC algorithm.

Where, the mean value of genuine and imposter matching scores, respectively to an
authentic and fraud identification, and the standard deviation of genuine and imposter
matching scores, respectively to an authentic and fraud identification. The performances of
a proposed method are able to assess in terms of identification accuracy, which is specified

in the equation (17).

F alse rejection rate+F alse acceptance rate

Accuracy =100 — 3 (17)
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Figure 9. Accuracy of BLPOC algorithm.

The Figure 9 shows the accuracy of BLPOC algorithm. Where, FRR is the false
rejection rate at which an authentic person is wrongly rejected as an imposter and
FAR is the false acceptance rate, which denotes the rate of an imposter is wrongly accepted

as an authentic person.

5. CONCLUSION

This paper intends a human ear identification using phase based function matching
algorithm. The proposed BLPOC algorithm of Human Ear Recognition makes it possible
to align ear images, correctly evaluated similarity between them and obtained the reliable
matching score. The experimental results reveal that the intended method has achieved
the well again Human Ear recognition performance and robustness over other previous
methods. Extensively experiments were tested on the Ear database II'T Delhi. The proposed
method of human ear recognition has performed the finest verification results on the Ear

database II'T Delhi, with the equal error rate 0.86%.
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ABSTRACT

At present, Frequent Biometrics Scientific Research deals with other biometric application
like Face, Iris, Voice, Hand-Based Biometrics traits for classification and spotting out the
persons. These Specific Biometric traits have their own improvement and weakness for
opting the terms like Accuracy & cost of all applications. However, in addition to other
Face-based Biometric techniques, Ear Recognition has been appealed to Boom the attention
among other Biometric researchers. This Image Template Pattern Formation of Ear cuddles
the report which is relevant for maculating the Uniqueness of their individuality. This Ear
Biometric trait observes the person’s identity based on its stable Anatomical behavior. This
biometric trait does not involve any emotional feelings with facial expressions in the same
way as a unique pair of Fingerprint. In this work, a Contemporary approach for Personal
identification is imported with Ear along with the data stores in a secured way has been
proposed. This authentication Process includes the revolution of features with Gabor Filter
and Dimension Reduction based on Multi-Manifold Discriminant Analysis (MMDA). This
work 1s adequately analyzed in Matlab with the Evaluation metrics such as FMR, GAR,
FNMR, by modifying the key value each time. The results of this suggested work promote
better values in recognition of individuals as for Ear modalities. Conclusively the Features
are grouped using K-Means for both identification and Verification Process. This Proposed
system 1is initialized with Ear Recognition Template based on Fuzzy Vault. The Key stored

in the Fuzzy Vault is utilized in safeguarding the existence of Chaff Points.

KEYWORDS

2D Gabor Filter, Multi-Manifold Discriminant Analysis (MMDA), K-Means, False Matching
Rate (FMR), False Non Matching Rate (FINMR), Genuine Acceptance Rate (GAR).
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1. INTRODUCTION

In the present day scenario, the booming demand in case for both Security and automated
recognition system leads to radical research resolution in the various areas of Computer
Vision and Intelligent systems. At Present Periodic arrangements of individual identity
happens through the enactment of Password with Permissive Activities in Public security,
Access Control, Computer Vision as well as Intelligent Systems. Therefore Biometrics is
considered as a significant application of forensics, Surveillance examination which assigns
to the technique of diagnosing the Humans by utilizing their physical or behavioral traits
along with faces, Iris, Fingerprint, Ear, Palm print, FKP, voice, and signature. These
features can be treated as Biometric diagnostic features with satisfaction of requirements:
(1i)Universality, (ii)Distinctiveness, (iii)Permanence, (iv)Performance, (v)Collectability, (vi)
Acceptability. Each of these above mentioned biometric procedure has both its precedence
and nuisance using single modality which is optimal for other types of Professional systems
applications. This paper targets on Human Ear as one of the auspicious and idiosyncratic
biometric modality that involves enduring and dependent with a shape which does not

expose desperate contradiction with age.
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Concha //'. ‘\ Tragus
Antitragus .\
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Figure 1. Anatomy of Human Ear.

Based on Figure 1 explains the External anatomical Structure of Human Ear with its
lingual components including Helix, Antihelix, Tagus, Concha, Lobe and further Parts.

This Infinite ridges and Valleys on the external Ear’s Surface act as phonic Signals. In case
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of Low I'requencies, Pinna reproduces the acoustic signals near to the ear canal. Similarly,
High Frequencies reverberate the acoustic wave which causes the frequencies to be calm
down. This makes to note that origin of Sound perceived enabled by humans in Outer Ear.
Random Factors of Ear’s appearances can be first examined by correlating the Left and

Right Ear of the similar Persons.

The ear Recognition can be approximately restricted based on the categories of several
methods like Hassaballah, Alshazly, and Ali (2019) explains the EAR authentication
complication utilizing Local Binary Patterns (LBP) Features. This Monotonic image of
Gray-Scale factor transforms with its computational efficiency with Local Binary Pattern
features that is fit for Ear Recognition problem. This tested LBP variants almost show the
accuracy rate around 99%, while the attainment faces several difficulties when the level
of distortion boost. Likewise, Gandhimathi and Janarthanan (2019) describe the new
class of Biometric as Ear recognition in comparison of Fingerprint that can be smoothly
confiscated from the area’s measures. Alike due to the emotion the shape of Ear does not
change even due to the emotion. It is relatively constant over a Person’s life. Robust Feature
extraction helps in determining the personality of several individuals, for instance, terrorists
at airports & stations. Similarly, Gandhimathi and Radhamani (2016), and Gandhimathi
and Janarthanan (2019), defines the effective fusion method for the combination of various
data that can be secured by the generation of chaff points. These chaff points help in the
formation of a secret key using the unimodal biometric data with feature vectors. The
optimal location of these feature vectors is basically created by the fitness value as well
as the development of security enhancement with the help of multi-biometric systems
by means of the proposed modified template of Log Gabor Ieatures XOR pattern.
This kind of template security is basically determined by the other way of fuzzy vault
multi- biometric cryptosystem. Vinothkanna and Amitabh (2014) explains the grouped
feature vector resemblance points that are developed by chaff points and feature points.
This grouped vector points in the fuzzy vault database lead to the accurate identification
of the recognized individuals with correct match points. Several evaluation metrics like
FAR, I'RR, GAR, Secret key helps in the assessment of grouped vector points. Bansal and
Hanmandlu (2017) presents the ear based identification function by the means of entropy

values with reference to change in information gain information score values. This effective
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Gaussian and Exponential function find in generating the refined scores that are facilitated
using the Euclidean distance metrics. Anwar, Ghany, and Elmahdy (2015) developed an
advanced algorithm in case of Ear Recognition with geometric features extraction. Here
Ear recognition with geometric features extraction. The ear detection generally based on
the snake model with a median filter for removal of noises. Then canny edge and distance
metrics are created with these image features. This method is invariant to translation&
rotation with accuracy of 98%. Kacar and Kirci (2018) introduced the novel architecture
with Score Net in case of Ear recognition. This method creates with modality pool in
accordance with cascade fusion learning that is compatible with parallel processing.
Lakshman (2013) implemented the double-stage geometric approach in both scale features
& rotation invariant in case of uprooting the unique features. Hence the matching scores
are compared with the basics of threshold values with authenticating the persons. Herewith
PSO technique helps in Optimize the parameters with threshold and weights which helps in
regulating the computation time. Rathgeb, Pflug, Wagner, and Busch (2016) deals with the
image compression that helps in ear recognition stages with stimulated image distortions and
partitions. Finally the detailed investigation of image compression technique. The feature
extraction was calculated with uncompressed samples of Ear databases with numerous
bitrates. Pflug and Busch (2012) discovered the identification by Ear recognition in case
of 2D, 3D images in case of smart surveillance & forensic image analysis. It explains the
database collection with various features against various techniques. Nandakumar, Jain,
and Pankanti (2007) extracts the highest curvature points that are helpful in aligning the
template. Minutiae Matcher of decoding part leads to non-linear distortion which gives
a significant improvement of GAR. Koptyra and Ogiela (2015) present a unique idea of
hiding the secrets using the fuzzy vault. It is mainly hidden the noisy data based on multi-
biometric cryptosystem. It proposes a choice of authentication accuracy relevant with a
cryptosystem on single biometric. Bae, Noh, and Kim (2003) shows the encoding of iris
code that helps in the performance of EER that gives the magnitude performance for iris
size along with processing time. Arunachalam and Kanan (2015) integrate the secret key
value using Advanced Encryption Standard to avoid several attacks like spoofing, intra-
class variations, etc., for the generation of biometric key utilizing the cryptographic fusion

Uludag and Jain (2006) aims in the safeguarding and aloofness of biometric systems with the
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transformed version of the template that is stored as a cryptographic framework. So they
introduce the orientation field of helper data for the extraction of fingerprints. Yang, Sun,
and Zhang (2011) proposed the dimensionality reduction method for pattern recognition
purposes that is based on graph embedded learning. This technique mainly based on the
construction of low dimensional data. Basically, it cannot apply for small size problem.
To overcome this, MMDA is calculated for Eigenvectors and Eigen value representations.
Yang, Sun, and Wang (2011) have attracted interest against Gabor feature with MMDA.
Certain Fuzzy vault system 1s generally on the support of local iris feature points from the

exact values of an unordered set with basis if shift matching technique.

Remaining paper is formulated as follows: Section 2&3 precedes the inquiry of scheduled
work and it portrayed the Fuzzy Vault which includes eradication of Ear along with Gabor
features and grouped according to k-Means clustering algorithm in a detailed manner
and Section 4 provides the particulars in relation to the basic Fuzzy Vault construction
with enrolment and verification phase. Experimental decision is essentially explained in
Section 5 and finally 6™ section entirely organizes the basic work that provides points for
future research. The motivation of this work involves the Human Authentication that must
be considered as the most important tasks which are used in this world for the case of
identification of Persons using biometrics with its Physical and Behavioral Characteristics.
They include Fingerprints, Handprints, Palm prints, Hand veins, Eyes, Ears, Voice, and
signature. Basically, this biometric system is categorized as Unimodal; Multimodal, and
Multi-biometric system, etc. This unimodal biometric System has severe challenges
against noisy data. In this work, the Ear modalities are selected to generate the polynomial
construction to the let the secure key in a collapsed manner. The reason for selecting the
ear as main modalities is due to surprising rich features with it. Changes do not happen due

to its stable structure.

2. SYNOPSIS OF THE PROPOSED WORK

This proposed paper suggested the flow diagram that explains briefly about the Ear
recognition with the generation of polynomial construction in both locking and unlocking
set for the case of Fuzzy Vault system. This work illustrates the cryptographic fuzzy vault

technique as three phases. In Recognition phase the Ear images are collected from the
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database for the further process of dimensionality reduction phase. Further the enrollment
phase the Gabor feature extraction is carried with five scales and eight orientations. These
extracted features basically have high dimensional values. Minimization of this idea is
accessed by the MMDA Technique in the calculation of Eigen value and Eigenvector that

are explained below in this block Diagram.
RECOGNITION

—>  Pre-processing —p Gabor Feature —_ Techniques using MMDA

Extraction with Image shape and

|

| S )
Dimension Reduction

|

| Texture

IDENTIFICATION

Gabor

Fuzzy Vault 0 k-Means
— — 4 -
Database [y Vi Gamarien Clustering Feature Set

| T :

Secret Key

VERIFICATION
Fuzzy Vault Matcher
Polynomial Construction Gabor
— [ i — —
and Chaff Points Feature Set
Generation]

Secret Key — Performance Metrics

Figure 2. Flow diagram of proposed work with Fuzzy Vault Technique.

This Figure 2 shows the process of Ear recognition with several methods that include based
on Fuzzy Vault. This vault helps in providing the security to several biometric cryptosystems.
Here the chaff points are formed promptly from the biometric features which are identified
easily. The features are clustered based on manifold learning Process. The origination of
chaff points or secret key by the process of the vault locking process. Locking process creates
the Polynomial generation of chaff points as a key that must be entered. Similarly, the
Testing phase the same procedure is repeated in order to assess the common features and
matching is done based on the revealing of the secret key along with biometrics. There are

four significant stages in this proposed work:
A. Pre-processing.

B. Gabor Feature Extraction.
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C. Generation of Polynomial construction of grouped feature vectors.
D. Identification and Authentication of Secret Key.

A. Pre-Processing Phase

Since the early phase, the images are to be pre-processed along with the objective of
getting rid of the rejected part in image such as noise, Blur, reflections. Originally, these Ear
images are reformed into gray scale images in the datasets are in RGB format. Thus the
training process is enforced with ear datasets. Specific basic non-linear methods recycled
are the median Filter. The main method of this filter helps in glaring of edges that helps in
reducing the noises with the point of subsiding the current pixel point with the median of

illumination in its range.

This center pixel appraisal is named as “median” and similarly the neighboring pattern as

“window”.
H(m,n)=median[x(m-k,n-1)Iw] (1)

This equation 1 “w” imitates the window along with the pixels (m, n). Here the inured input
images of the ear are expertly pre-processed and represented as I . Further this images
separable which is cropped out to obtain the ROI with the help of changing the image size

and Pixels.

B. Gabor Feature Extraction& k-means clustering

Gabor feature Extraction is based on spatial locality and oriented selectivity with Ear
Images. Gabor wavelets formation is developed. Gabor wavelet formation is developed with
the kernels which are to identical to certain profiles and exposing the desirable location and

orientation selectivity. This Gabor wavelet determination is to be entitled as:

Y - (2)
uvlz)
Where u, v denotes the direction, scales of Gabor feature kernels. It is defined based on

norm operator
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Where:

v (3)
2

This factor “K max” represents high frequency and f depicts spacing vector with five

scales and eight orientations. Further convolution of Gabor features is based on
< (x, ) that serves the ultimate position of the figure and *denotes convolution operator.

Multi-Manifold Discriminant Analysis (MMDA)

Collection of Sample set with various ear data label is denoted as

Likewise the linear projection of low dimensional space is defined as the
B=P"4" (5)

Considering the points with several similar class labels that Possess edge construction
between the nodes y, y, from the corresponding class. It is also broadly promoted such as

Ve Y, with its parameter

0<s <1 ©6)
7

Here weight functions are taken as an important note with strict monotonically decreasing
function. Apparently, it has been noticed with negative non-symmetric that are exalted

by the matrices between Class and within class scatter in £, £,

Therefore it can be represented as:
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Hence the projection matrix is generally represented as:
ﬁbp:j' ﬂwp (9)

This projection matrix is literally named after the Graph embedding algorithm which is
intended by the Eigen Value. These processes are clustered by the part of k-means clustering

by calculating the centroid points and accredited these points towards the center.

Clustering using K-means

Clustering mainly used to acclimate the feature points based on the performance of
unsupervised classification of certain patterns as groups. Considering the size of input and
classification in large groups, k-means clustering target the execution process with a basis
of Ear feature points. Further, it is continued based on centroid calculation. Basically, it is
like the expectation-maximization algorithm with mixtures of Gaussian in the process of

finding clustering with various attributes.

(10)

Where ] represents the objective function that is to be defined number of cases and centroid
for cluster points that are based on Euclidean distance with distance measure defined as the

classification of objects.

Algorithm:

Input: k and other points with b, b2...... b; Clustering the data into several k groups.
Cluster Update: Selecting k points at random cluster Centers.

Centers Update: Assigning articles to the adjoining cluster Centre to determine according

to the Euclidean distance.

Stopping Update: Determining the centroid points or mean of severalEar featuresin ever

Cluster.

Output: Repetition of steps 2, 3 until similar points assigned to each cluster.
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c. Generation of Polynomial construction of grouped feature vectors

In order to assigning the template security, Secret key plays the main role in generating the
fuzzy vault that is united to form grouped feature vector. Originally the intake of secret
keyis concealed with the number of chaffpoint’s generation. Considering the information
stored in the dataset is Permanent, Security is taken as an important note. Fuzzy vault is
radically a cryptographic construction recommended by Juels and Sudan (2006) securing

the critical data with the help of biometric data.

EAR DATABASE
10011
- 0
o 1001
npu )
Secret Key Encoding
Chaff points Grouped Feature

4

construction Vector points

v

Fuzzy Vault
Generation

N Fuzzy Vault
Database

Figure 3. Block diagram of Fuzzy vault Construct.

Based on Figure 3 Polynomial construction with genuine points are stored as a secret key
from the Ear database. Usually, the secret key information that is distributed as unordered
sets named as Chaff points. These chaff points basically denote the content of secure
information to be reconstructed for revealing the secret code which is stored in the Fuzzy

vault database.
d. Identification and Authentication of Secret Key

In the recognition phase, Person’s ear images are taken as input that is pre-processed and
the features are extracted for the combination of feature vector. This input feature vector
is compared to the fuzzy vault database. Matching relates with the secret key generation

and authentication is proved. This recognition process is adorned. Let the given person’s
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Gabor feature vector that must express by ¢ that is related to the fuzzy vault in the dataset.
In case if every feature points of the ear image matches the features in the fuzzy vault, then
the individual is admitted authentication or else the authentication is contradicted. Assured
points in the fuzzy vault will be left deserted. These points are named as “secret points”
and the x-coordinates of these features’ points provide the secret key of the authenticated

person.

Finally the procreation of the authenticated person is the second confirmation of the person

which boosts the template security.

Generation of Gabor
feature vector points

Extract the features of 5 Polynomial construction
> Ear from Gabor filter > > of chaff points
Matching of
Fuzzy Vault_, Feature —>

Database points

Figure 4. Recognition of a person with Fuzzy vault using Ear.

This Figure 4 represents the recognition of the person based on the person’s ear image
with Fuzzy vault. These features which are extracted from the Gabor filters are generated
to form the polynomial construction of chaff points. These matched feature points are

determined from the vault database gives the authentication of the person.

3. EXPERIMENTAL RESULTS AND PERFORMANCE EVALUATION

In this category, the consequences of the designed biometric method for the recognition of
Ear modalities utilizing Fuzzy Vault are contended with detailed manner in this work. This
Intended methodology is executed in Matlab Platform of version 2017. Dataset confession

of II'T Delhi Ear images is utilized work.
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EAR-IIT Delhi

This dataset version 1.0 mainly incorporates the ear Images collected from the graduates
and Faculties at II'T Delhi, India. This entire dataset in the dataset is chiefly around ages
grouped under 14-58 years. The directory of 471 images is progressively counted for every
user with unique identification number. The intention of these figures is about 272x204
pixels and reachable in jpeg format. This dataset endeavors the naturally normalized and
cropped ear images of size about 50X180 pixels beside the authentic images. A further

large adaption of ear dataset from 212 users with 754 ear images is incorporated.

6| &

Figure 5. lllustration of Ear images from IIT Delhi Ear database Version 1.0.

Experimental Results

Originally these Ear figures are in gray scale format, it is very much accessible for filtering
process. This filtering method includes Sobel filter which excludes the noise regions like

thin hair, studs etc., and the Pre-processed process these figures are shown in the Figure 6.

Figure 6. Results of Ear model (a) Input Figure (b) Preprocess Figure (c) Enhanced Image.

This Figure 6 shows the basic pre-processing and enhancement process which helps the
enhanced image after histogram equalization that further moves to feature extraction of

Gabor Filter.
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Figure 7. Magnitude and Real Parts of Gabor Filter.

The Figure 7 explains the Magnitude as well as Real Parts of Gabor feature Extraction

which is determined from the Gabor Feature Extraction.

INPUT

ENTER THE KEY:

e ——> SAVED
1234

Figure 8. Encoding Process of Fuzzy Vault.

This Figure 8 explains the input image which are grouped as feature veOctors has been

stored as [1234] in the Fuzzy Vault Database.

_— > m 1234

Figure 9. Decoding Process of Fuzzy Vault.

This Figure 9 shows the retrieval of Secret key from the Fuzzy Vault Database. It involves

the grouped feature points that are indulged as chaff point’s generation.

Performance Evaluation Metrics
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To estimate this proposed biometric system it is established on Ear Images, several evaluation
metrics are employed. This evaluation Metrics for this work involved are False Matching
Rate (FMR), False Non-matching Rate (FNMR), Genuine Acceptance Rate (GAR) and

Accuracy.

False Matching Rate (FMR)

This Matching Rate is based on the improper recognition of un-authorized People. The
FMR is specified as resulted,

FMR = Number of un-authorized inputs with improper recognition
Total Number of Inputs

False Non Matching Rate (FNMR)

This Matching Rate is defined based on the improper recognition of authorized people. It

has been defined as designed
FNMR = Number of authorized Inputs that are falsely not recognized
Total Number of inputs

Genuine Acceptance Rate (GAR)

It is defined as the Probable of truly matching figures that are matched by the biometric

security system with the entire images in the dataset.
GAR=1-FNMR

Performance Analysis of this Proposed Work

The results of this proposed image from Ear modalities are collected from 25 samples from
various kinds of dataset. The results are taken based on the calculation of these evaluation
metrics that is explained in Table 1.

Table 1. Analysis of biometric system with Ear modality.

| Sl No. FMR (%) FNMR (%) GAR (%) Accuracy (%) |
| 1 0.62 0.40 0.60 97.0 |
| 2 0.60 0.40 0.61 98.0 |
| 3 0.63 0.40 0.62 98.8 |
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Sl No. FMR (%) FNMR (%) GAR (%) Accuracy (%)
4 0.64 0.40 0.60 98.8
5 0.72 0.30 0.70 96.0
6 0.71 0.30 0.70 95.0
7 0.70 0.30 0.70 98.1
8 0.70 0.30 0.71 98.2
9 0.80 0.20 0.80 96.0
10 0.90 0.10 0.90 94.1
11 0.70 0.30 0.70 98.8
12 0.90 0.10 0.70 95.5
13 0.60 0.40 0.60 94.1
14 0.50 0.50 0.50 98.2
15 0.70 0.30 0.70 98.8
16 0.80 0.20 0.80 98.3
17 0.60 0.40 0.60 94.0
18 0.60 0.40 0.60 94.2
19 0.70 0.30 0.70 95.5
20 0.50 0.50 0.50 96.1
21 0.40 0.60 0.40 97.1
22 0.70 0.30 0.70 98.1
23 0.80 0.20 0.80 98.9
24 0.90 0.10 0.90 98.3
25 0.50 0.50 0.50 98.4

Table 1 shows the performance metrics of Ear modalities biometric system with various

rates.

4. CONCLUSION

The stages in this work for this useful biometric system includes are (i) Pre-processing (ii)
Gabor Feature Extraction (iii) Polynomial Construction of grouped vector from chaff
points(iv)Identification and Authentication of secret key. These Proposed work biometric
authentication systems with ear modalities are efficiently implemented in Matlab. Evaluation
Metrics (FMR, FNMR, GAR) are calculated by frequently altering the key value. The
analysis of this proposed work smoothened with better accuracy value as such 98.83%.

Further this idea will involve with multimodal biometric system to check its accuracy.
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ABSTRACT

To reduce the premature convergence of the optimization problem, the genetic algorithm
with local search called “memetic algorithm” is introduced. The proposed memetic
algorithm can partition a complex circuit design into a few sub-circuits. The aim of this
paper is to reduce the interconnects between the partitioned blocks. The experimental
results show that the method is effective for solving the given input and to find the minimum
cut size. Applying memetic algorithm like Hill Climbing algorithm for 3D IC partitioning

is the novelty in this work.

KEYWORDS

Memetic algorithm, Genetic algorithm, Circuit partition, Cut size.
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1. INTRODUCTION

Very-large-scale integration (VLSI) is a process which integrates many transistors into a
single chip called “Integrated Circuit”. An electronic circuit requires many sub circuits like
CPU, ROM, RAM and other glue logic. VLSI made it possible to include all of them into
one chip. Designers depend on Computer Aided Design (CAD) tools to provide a higher

level of idea to reduce the complexity of circuits.

The phrase related with the mission of automatically designing a circuit by means of CAD
tools is known as Electronic Design Automation (EDA). In VLSI design, physical design
is one of the steps in the standard design cycle which trails the circuit design as shown in
Figure 1. At this step, circuit representation of the devices and interconnects of the design
are changed into geometric representations of shapes which, at the point when produced in
the relating layers of materials, will guarantee the essential functioning of the components.

This geometric representation is called IC layout.

Circuit partitioning is a vital step which ensures the interactions between circuit blocks is
minimal. The minimal inter-partition communication may lead to have a few numbers of

wires between them. This in turn leads to small interconnect delay and low power.

Figure 1. Design flow of VLSI.
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Hence, the main goal is partitioning a circuit into multiple blocks with an attempt to lessen

the cut-size.

2. PROBLEM FORMULATION

In circuit partitioning problem, the logic representation of the circuit, modules and
interconnection between modules are represented as geometric representation, vertices (V)
and edges (E) of a graph (G) respectively. The vertices and edges of G may be weighted to
reveal module area or significance of an interconnection. The circuit partitioning has the

following goals to make the IC compact:

Minimum Cut: Given G = (¥, E), partition V into disjoint subsets X and Y such that e (X,

Y), the number of edges in {(x, y) € E | x € X, y € Y}, is minimized.

Minimum-Width Bisection: Given G = (¥, E), partition V into disjoint subsets X and
Y, with |X] = |Y], such that e (X, Y) is minimalized. Since this leads to equal number of
modules in each partition, it is needed. The more general partitioning problem is when k

disjoint subsets are formed.

Given two n*n matrix X =(xij ) and Y3 =(yij ), where usually X, yij>0, and the objective is:

where Sn is set of all probable permutation of (1,2....... n). Sometimes there is an accessory

n*n matrix Z = (Zj), then the equation becomes,
)

x,; represents the flow from the module i to the module j,
; represents the distance from the location 1 to the location j,

z; represents the cost of the placing module i to the location j.
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3. MEMETIC ALGORITHM

In evolutionary computation, the Memetic algorithms (MA) play a vital role in growing
areas of research. The word MA is now broadly used as a synergy of any global search

procedure with local enhancement procedures for problem search.

Global Search
(Generic Algorithm)

'

Local Search
(Hill Climbing Algorithm)

Figure 2. Memetic Algorithm.

The memetic algorithm, which is shown in Figure 2 is utilized to reduce the interconnections,

i.e. min-cut problem of circuit partitioning based on a balanced limitation.

3.1. GENETIC ALGORITHM

A global exploration procedure to solve optimization problem, which evolves toward better

solution, known as Genetic algorithm, is shown in Figure 3.

—»| FITNESS EVALUATION |—] simuLation |
YES

| STOP RESULTS |

NO

SELECTION
CROSSOVER

Figure 3. Genetic Algorithm- Flow Chart.

Encoding: The parameter like wire-length are represented as fixed length binary strings.

Initialization: Refers to generation of population of ‘n’ chromosomes randomly. Here,
the population is the tentative solution for the problem. The population is here initialized

by Roulette wheel Selection or Tournament methods.
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Fitness Evaluation: Evaluate the fitness f{x) of each chromosome x in the populace

Selection: In this process, the better fit two strings are selected as two parent chromosomes

to create the offspring.

Crossover: Two parent qualities are mixed to get new children so that solution

characteristics get changed. A probability is associated with this.
Mutation: With a mutation probability mutate new offspring to introduce new properties.

Termination: The process continues and replaces the existing solution until the termination

condition is satisfied.

Encode solution space
Set population_size,
maximum_genertions, generation=0
Set crossover_rate, mutation_rate;
initialize populace
while maximum_generation = genera-
tion evaluate fitness
for (i =1 to populace size)
select (mp1, mp2)
if (rnd (0,1) < cross_rate)
child = cross (mp1, mp2)
if (rnd (0,1) < mutation_rate)
child = mutation ();
repari child if necessary
end for
Add offspring to new generation
Generation = generation + 1
End while

return best chromosomes

Figure 4. Pseudo code for Genetic Algorithm.

The algorithm takes specific paces, Initialization, Evaluation, Selection, Crossover, and
Mutation. Every time, each person’s fitness in the populace is evaluated. The fitness is
typically the assessment of the target work in the issue being tackled. The best individual
is preferred arbitrarily from the present populace and every individual’s chromosomes and
qualities are altered to make the fittest. The new populace is then used in the algorithm.
The algorithm will end after predefined number of populaces are produced or achieved the

optimal fitness function.
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3.2. HILL CLIMBING ALGORITHM

As stated in Lin and Zhu (2014), the GA is not fit for finding solutions which have closed
to optimal solutions. Hence, usually GA is combined with local search algorithms like
Hill climbing algorithm called Memetic Algorithms are used. In this paper we proposed
a Memetic algorithm based on Genetic Algorithm and Hill climbing algorithm for circuit
partitioning. Hill climbing algorithm is one of the algorithms to find the best state in

optimization problems with less conditions than other techniques.

The genetic algorithm is not appropriate for fine-tuning the solution which are close
to optimal. So, for fine tuning separate algorithm (local hill climbing algorithm) is used
with genetic algorithm called Memetic. They have demonstrated that they are requests
of greatness speedier than customary hereditary Algorithms for some issue areas. In a
memetic algorithm, the population is initialized randomly or using a heuristic. Then, every
individual makes nearby search to enhance its wellness. To frame another populace for the
following group, higher quality solutions are chosen. The selection stage is similar stage.

With two individuals selected, their chromosomes are joined to produce new individuals.

While (termination condition is not satisfied) do
New solution — neighbors (best solution);
If new solution is better than actual solution, then
Best solution — actual solution
End if
End while

Figure 5. Pseudo Code for Hill climbing search algorithm.

The later are boosted utilizing a neighbourhood seek method. The role is to trace the
local best more proficiently than the genetic algorithm. The hill climbing search algorithm
proposed as a local search procedure shown in Figure 5. It is just a loop that ceaselessly goes

toward expanding quality.

4. RESULTS

The parameter settings of iteration are varied, and the cut size is calculated. The best cost
for various iterations up to 20 iterations as example, is taken in partitioning ami33 is shown

in figures below:
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Figure 6. Iterations Vs. Best cost (for MaxIt=5).

Figure 7. Iterations Vs. Best cost (for MaxIt=10).

Figure 8. Iterations Vs. Best cost (for Maxlt=15).
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Figure 9. lterations Vs. Best cost (for Max|t=20).

The tabulation for memetic algorithm of min cut, max cut and average cut is shown in the

Table 1.

Table 1. Min cut, max cut and average cut of partitioning.

Iterations Min cut Max cut Average cut Memetic Mean (*106)
5 32.06 576.02 29.03 5.26
10 32.38 544.03 27.2 5.26
15 33.5 544.08 28.29 5.44
20 32.40 320.00 19.20 5.44

The results clearly show that the proposed work results in one of the best ways to partition

a 3D IC.

5. CONCLUSION

The combination of genetic algorithm with local hill climbing algorithm forms a memetic
algorithm which is proposed to circuit partitioning yields a major development in result
quality. The experimental result shows that the algorithm provides good and consistent
result. This result shows the flexibility of the memetic methodology in solving the problem

of VLSI circuit netlist partitioning.
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ABSTRACT

Sobel masking algorithm is a very important technique to detect edges in an image.
Comparing the Sobel gradient operator with other edge/boundary detection operators
used repeatedly; Making an additional study on the traditional Sobel gradient operator,
the benefits of Sobel mask are its quick speed of detecting edges. Meanwhile, it has also
an impact on suppressing and smoothing noise. In addition, Sobel operator has a standard
effect on detecting the edges. Although Sobel gradient operator has some advantages in
different aspects, it exists some problems. The Existing Sobel masking technique is a type
of edge detection in vertical and horizontal directions only and it ignores the boundary
points in other directions. It cannot attain a true location of edge points in an image. In this
paper, the existing sobel technique is improved by adding an increase of 315 degrees and
360 degrees in horizontal and vertical directions. This will have an effect of detecting the
knee joint space of osteoarthritis. According to simulation results, they show this method is
very simple and feasible, and the outcomes are more abundant than traditional Sobel edge

detection. In this paper edge detection and noise interference problems are improved.

KEYWORDS

Osteoarthritis, Sobel mask, Image Processing Techniques.
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1. INTRODUCTION

In digital image processing, edge/boundary feature is one of the very important
characteristics of the image, and it is a significant part of image processing, analyzing,
pattern recognition and computer vision. Edge detection outcomes affect further image
analyzing and pattern/texture recognition directly (Amer & Abushaala, 2015). In recent
days, Image edge detection has become the main research theme in image processing
technology. With the advance of science and technology, researchers have analyzed and
proposed some techniques for the detection of edges in an image and assessment of edge
detection. At the same time, these edge/boundary recognition methods are applied to
the area of digital vision and pattern recognition, which make the use of edge detection
technology more broadly. Over the years, segmentation of an image has been creating more
and more attention. Lots of image segmentation techniques have been put forward. They
can be divided into different methods like bit threshold method, edge detection method and
regional growth method (Argyle, 1971; Canny, 1989). Edge detection method comprises
of: edge detection operator which contains mask like Roberts operator, Prewitt operator,
LOG operator and Sobel operator (Abbasi & Abbasi, 2007). Sobel mask is slightly better
than others. The classical Sobel technique also has some problems such as it is sensitive to
the vertical and horizontal direction only (Lakshmi & Sankaranarayanan, 2010). However,
the information in the image is not restricted to the horizontal and vertical directions; it can
make an element of the image information lose. In this paper, a new improved operator
is proposed to detect more image information. In the modified Sobel operator, 2 direction
patterns (315 degrees and 360 degrees) are added to get multi-directional image acquisition.
Then calculate the threshold by using the Otsu method and refine the detected rough edges
by using the method to achieve the results of image edge detection. Edge detection effect

can be achieved better by using the Matlab simulation method.

2. LITERATURE SURVEY-COMPARISION OF TRADITIONAL EDGE
DETECTION OPERATORS

Roberts operator: It did not pass smooth analysis, so it is very sensitive to the noise.

Prewitt operator and Sobel operator: extraction of edge/boundaries effect is almost
the same (Lakshmi & Sankaranarayanan, 2010; Abbasi & Abbasi, 2007). Sobel operator is

a weighted average filter, Prewitt operator is an average filter; Sobel operator have better
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detection effect on images which have low level noise, but the detection of the edge effect

1s not clear.

LOG operator: detecting edges by using second order derivatives zero crossing edge
method (Yu-quian, Wei-hua, Zhen-cheng, Jing-tian, & Ling-yun, 2005). Smoothing effect
is more important, noise removal is improved, but the loss of information in an image is
higher, the edge accuracy is lower. So there is a challenge between placing edge accuracy

and removing noise level.

3. TRADITIONAL SOBEL OPERATOR

Sobel operator, because of its task in the pattern is small, the computation is also very small,
and the image information of the shape can be attained. Operator template size is even,
the pending pixel cannot be placed in the center position of the template. Sobel differential
mask i3 a differential mask of 3 x 3 size template (Argyle, 1971). The expressions of formula

as follow:

Gx(u,v)=flu-1,v+1]+2* fluv+1]+flu+1,v+1]-
flu-1,v-1]-2% flu,v-1]-flu+1,v-1] (1)
flu-1,v-1]-2* flu,v-1]-flu+1,v-1]

Gx(u,v)=flu-1,v-1]+2% flu+1,v]+flu+1,v+1]-
flu-1,v-1]-2% flu-1,v]-flu-1,v+1] (2)
flu-1,v-1]-2* flu-1,v]-flu-1,v+1]

The convolution template of the Sobel operator is expressed as the formula

1 -2 - 101
Ge=| 0 0 0 G=| -2 0 2
121 101

The calculating steps of Sobel operator: first, the edge detection image is divided into

matrix form
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ftxy) Sox+ly)  flxt+2y)
Syt fixtLy+l) fix+2y+I)
fxy+2)  flx+ly+2) fixt2,y+2)

Multiply the vertical direction by horizontal direction of the template,

Fx =Gx.*4 (3)
Fx =Gy.*4 4)

gradient size calculation, as shown in the formula

G=\/Gx*+Gy? (5)

The formula for calculating the gradient direction is shown in the formula
O=tan™ (Gy/Gx) (6)

The Sobel mask set up the weighted local average, The operator not only influences the
edge detection of an image but also hold back the noise further, but the edge is wider. The
basic idea of Sobel operator algorithm: The edge of the image is situated at the place
in which the brightness varies significantly (Kalpana & Padmaa, 2014), the gray value of
pixels exceeds a set threshold depending on the specific steps for the edge (Xing, 2005). The

specific steps of the Sobel operator algorithm are as follows:

*  Moving the horizontal and vertical direction templates from right to left, from top to

bottom, and moving from one pixel to another.
*  Multiplying the pixel values in the image with operator coefficient.

* Calculated gradient value is the new gray value by using 2 convolution values.

4. IMPROVED SOBEL OPERATOR

Adding 315 degrees and 360 degrees with respect to the template in a basis of the traditional
Sobel operator, the direction template is changed into two directions (Gx=315 degree, Gy=360

degree): the horizontal and vertical direction with respect to 315 degrees and 360 degrees. It
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improved the weights of the new template in the direction of boundaries. Specific details

are as follows:

According to the calculation of the two template directions and calculating an image point
by point, the maximum value is observed as the pixel gray values. According to the threshold

setting, the edge point is determined.

Sx(o,p)=flo+2,p+1]+2% flo+2,p+2]+f[o+1,p+2]-
flo+1.p]-2%flo.p]-flo.p+1] (7)
flo+1.p]-2%flo.p]-flo.p+1]

Sx(o,p)=flo.p+2]+2x flo+1,p+2]+f[o+2,p+2]-

flo.p]-2xflo+1p+2]-flo+2,p] 8)
flo.p]-2*flo+1,p+2]-flo+2,p]

3100 12 -
Sx= | -1 0 0 S=1 0 0 0
0 1 2 121

Start

Convert RGB image to grayscale

Sobel Operator

Sobel Operator

Edge Detection

Finish

Figure 1. Flowchart of proposed system.
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5. RESULTS

Edge detection process followed below:
Step 1: Set Threshold value T=255.

Step 2: If Gradient value(S) <255 is less than the Thresh, considered as 1, other than are
0 (value below 255 set to be 0).

Figure 2. Original Image. Figure 3. Proposed System.

Figure 5.

Figure 6. Prewitt Operator. Figure 7. Homogeneity Operator.
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Table 1. PSNR comparison of different operators.

. PSNR value (dB)
images Sobel Zero Cross Prewitt Roberts Homogeneity M;:E;Td
01 +19.39 +13.48 +18.51 +14.25 +10.23 +20.95
02 +19.58 +13.92 +18.76 +14.73 +10.18 +21.34
03 +19.63 +13.79 +13.71 +14.63 +10.27 +21.15
04 +19.68 +13.86 +18.80 +15.21 +10.20 +21.22
05 +20.03 +13.76 +18.96 +14.32 +10.31 +21.49
06 +19.99 +13.84 +19.22 +16.23 +10.22 +21.30
07 +19.88 +13.86 +19.00 +16.10 +10.19 +21.45
08 +19.43 +13.87 +18.63 +15.34 +10.21 +21.03
09 +19.63 +13.67 +18.72 +15.64 +10.41 +21.21
10 +19.13 +13.82 +18.16 +13.62 +10.23 +20.86
1 +19.20 +13.67 +18.12 +13.65 +10.08 +20.98

6. CONCLUSION

This paper analyzes the classic sobel edge detection algorithm and improves the algorithm
from the gradient calculation. The improved algorithm is realized that result outcomes
prove that the modified algorithm is better and clearer on the edge detection of the image.
From experiment, it proved that this proposed system is better than the traditional Sobel
operator in image edge detection and achieves the specific accurate detection and reduces
the loss of edge. The experiments show that the method provided in this paper is feasible.
Improve the masking performance by increasing PSNR value and detect finite boundaries/

edges of intra articular space in future.
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ABSTRACT

This paper presents, the Ear detection biometric is obtainable utilizing normal ear method
to detection, which is motivated through normal face acknowledgment methods. This work
proposed another ear correlation method dependent on template expansion. The work is
connected with ear database given by USTB China on which, the work delivered 100%

exactness more than 180 ear images.

KEYWORDS

Image Processing, Ear Images, Feature Extraction, Contour Matching,
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1. INTRODUCTION

In the recent science technology biometrics where an element is recognized based on
physical highlights or conduct qualities (Basit, Javed, & Anjum, 2005). Physical attributes
incorporate unique face, retina, finger, palm print, iris, and ear with so forth while
behavioral qualities comprise of step acknowledgment, voice, odour acknowledgment,
with mark confirmation. The acquired biometric outcomes are utilizing solo or different
methods. The accomplished outcomes show that biometric methods be considerably extra
exact with precise over conventional systems. But accuracy, it has been dependably sure
1ssues which stay related to current customary methods. For instance, think about belonging
and information. Both can be shared, stolen, overlooked, copied, lost or removed. Anyway,
the peril is limited in the event of biometric implies (Moreno, Sanchez, & Velez, 1999).
The biometrics work is amiable within a wide range of safety frameworks. By means of the
dangers/progresses of innovations, and it’s needed a constant to look at new methods for
utilizing like remain solitary relevancies or related to current frameworks. To incorporate any
new category of biometric, the state necessary 1is that it ought to be general, unmistakable,
eternal and collectible for example every people should have those highlights (widespread)
and highlights ought to recognizable in support of every person (particular). The highlights
ought didn’t to shift (everlasting) and it must be anything but difficult to get required
data from these highlights (collectible) (Jain, Hong, & Pankati, 2000). Clearly, ears are an
unmistakable element of all people making it all around satisfactory. Ear biometrics has a
few points of interest over whole face: decreased position able goals, a progressively equal
appropriation hue and reduce fluctuation with demeanors and direction of face. In this
proposed work, another ear acknowledgment strategy is planned dependent by and large
ear; it is connected for individual ID. The remaining of this paper is sorted out as pursues.
In section 2 foundation and related work regarding ear acknowledgment are given. Section
3 incorporates pre-handling pursued by highlight origin and coordinating in section 4. The

section 5 test outcomes with talk are accounted for an indefinite section 6 ends be made.

2. RELATED WORK

The first ear was utilized for acknowledgments for individual was elaborated in ITannarelli

(1989) who utilized labor-intensive methods toward distinguish ear pictures. Tests of
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more than ten thousands ears were concentrated to demonstrate the uniqueness of ears.
Arrangement of ear could not modify profoundly after some time. The restorative writing
(Victor, Bowyer, & Sarkar, 2002) gives data that ear development is corresponding later
than initial 4 months in birth and modifies are not detectable from the age eight to seventy.
In paper, Chang, Bowyer, Sarkar, and Victor (2003), and Chen and Bhanu (2005) utilized
Eigen ear image for distinguishing proof. The outcomes got be diverse in the two types. In
Kumar (2012), Miyazawa, Ito, Aoki, Kobayashi, and Nakajima (2008), Ito, Iitsuka, and
Aoki (2009), Ansari and Gupta (2007), and Hurley, Nixon, and Carter (2005) outcomes
demonstrate no distinction in face and ear execution as Victor’s outcomes demonstrate that
ear execution is more awful over face. As per in Yan and Bowyer (2007), Joshi and Chauhan
(2011), Gonzalez, Woods, and Eddins (2004), and Tang (2016), the distinction in result may
be because of utilization of various picture quality. As in Kumar (2012), utilized 2D force
pictures of ears by means of 3 neural methodologies (Weighted Bayesian, Bayesian, Borda)

for acknowledgment. In this work, three pictures of every individual as of 60 individuals

were utilized to assess the acknowledgment.

Capture Ear Image

3. PROPOSED SYSTEM

Feature Extraction

Matching

Figure 1. Process.
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Each picture is experienced the accompanying strides before highlight extraction. Ear
picture is edited physically from the caught head picture of an individual. Edited ear picture
1s resized. The hued picture is changed over into grayscale. Concentrate the highlights
structure grayscale picture utilizing vigilant edge finder and spare as the paired picture.
Manual trimming has been done in the work in light of the fact that robotized ear editing
1s under the procedure. The sizes of the edited ear picture are extraordinary. So as to
locate a similar amount of highlights as of every ear picture, rearranging the pictures to a
remarkable fixed size of 80*%150 pixels is completed. Every picture is changed over as of
color to grayscale. At that point, it is sent in support of the component origin part by the
Canny edge finder. In Figure 2 exhibits yield toward finish the pre-handling step. In Figure
2(a) demonstrates the genuine picture in the catalog with the trimmed picture is obvious
in Figure 2 (b). Figure 2 (c) and Figure 2 (d) are the resized edited picture with color and

grayscale individually. Figure 2 (e) is the genuine element removed after pre-preparing

Figure 2 (a). Real Image.

Figure 2 (b). Image Cropped. Figure 2 (c). Image Resized.
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Figure 2 (d). Image Gray Scale. Figure 2 (e). Image Binary with real Features.

3.1. FEATURE LEVEL EXTRACTION WITH MATCHING

While the portioned ear can be legitimately utilized during the coordinating stage, most
frameworks separate a striking arrangement of highlights to speak to the ear. Highlight
extraction alludes to the procedure where the sectioned ear is diminished to a numerical
model (e.g., an element vector) that abridges the prejudicial data. In the wake of normalizing
the ear pictures, the following stage is including extraction and coordinating. Existing
technique vigilant edge finder has been utilized for highlight extraction. Another strategy
is proposed for ear correlation dependent by and large ear picture. In this methodology,
every ear picture highlights are as a parallel lattice of 80%150. To build the thickness of ear
picture highlights, enlargement activity has been achieved on each ear picture. In Figure
3(a) 1s the real ear picture highlights and 3(b) is the enlarged picture. ‘N’ is a number of
the expanded twofold picture of a similar individual with various variety has been utilized
to figure normal ear picture. Determined normal ear picture has been spared as a twofold
framework for the layout. These exploration works, 180 ear pictures of 60 people (three
pictures of every individual) has been utilized. The 3 pictures of every individual have been
utilized for normal picture figuring and spare as a double framework of 80x150 which is

utilized as a layout. The ensuing calculation has planned for ear perceiving.
Stage 1: calculate complete number of pixel in twofold normal ear picture format.

Stage 2: achieve bitwise intelligent OR activity among the normal double picture and

inquiry picture. Tally yet again the number of resultant.

Stage 3: the all-out number of ones include in Stage 2 is same, which is included in stagel,

at that point show the note ear is perceiving through the personality of layout and outlet.
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Stage 4: if all out no of one’s includes in Stage 2 is fewer, at that point and equivalent to the
quantity of include in stagel in addition to limit esteem (for this situation edge worth is 200

pixels) at that point question ear picture is perceived and exit.

Stage 5: Check on the off chance that it is last normal ear layout, on the off chance that
indeed, at that point go to Stage 6 generally go to Step 1 and contrast question picture and

another ear format.

Figure 3 (a). Image in Binary by means of real Features. Figure 3 (b). Image Dilated Features.

Figure 3 (c). 3 Dilated picture utilized in Average Image Calculation. Figure 3 (d). Real Image Average.

4. RESULTS AND DISCUSSION

The planned strategy is actualized in MATLAB 2017 version on a laptop. In the
examination, ear database from the USTB has been utilized. The databases enclose a sum
of 200 pictures with 80X150 pixels goals. A lot of 60 individuals has been utilized for
examinations having at least three pictures each. Three pictures of every individual have
been utilized for normal picture computation. The resultant picture has been utilized as a

format for ear acknowledgment.
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Accuracy Comparison
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Figure 4. Accuracy comparison Ear Recognition.

Time investigation has demonstrated Figure 4, the time examination among time in second
with time taking to perceive explicit ear, at 2.27 GHz Intel 3i processor, inquiry ear picture
correlation time and putting away normal ear format is 0.108 Second. In this analysis, 180
ear pictures of 60 people, three pictures of every individual have been utilized for normal
picture count. The ear acknowledgment rate is 100% percent more than 180 pictures. 20
pictures of 20 people, which isn’t taking an interest in normal picture computation likewise
delivered 90% exactness by utilizing a limit esteems TH= 173. In this examination work,
test on possess database is under-preparing, It is normal that as the number of ear picture

increment for normal picture computation, the acknowledgment rate will increment.

5. CONCLUSION

Ear biometrics got consideration regarding the examination as of late. In this paper, another
technique for human acknowledgment is proposed dependent by and large ear pictures.
Ear pictures are trimmed physically and resized to a fixed size pursued by the change
to grayscale. After that Canny edge identifier is utilized to remove the element from the
picture. Database pictures are prepared and put away as a normal ear picture. Results got
are promising and empowering with right acknowledgment rate just as the time required.

Results will get better if number of ear pictures increment in normal picture count.
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ABSTRACT

Semiconductor Memories is a pivotal aspect as its technology growth increases. RAM,
ROM, DRAM, etc., are the different types of memory and it becomes difficult to test
the memory because of the complexity of the design increases day by day. The testing
of memory is very difficult as it’s required many test patterns. In this paper, a new test
architecture 1s designed using a response analyzer and checker to detect a fault on a chip,
and the modified MARCH C algorithm is also proposed to check the fault in the memory

in the shortest time.
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RAM, SOC, Response analyzer, Checker, March algorithm.
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1. INTRODUCTION

Testing the complete memory is a difficult task. Testing can be done with help of fault
models in the Built-in self-test (BIST) architecture. Many fault models are available to test
the memory. Here we have used traditional faults models to test the memory. Out of various
available algorithms MARACH algorithms provides better fault detection and coverage. In
this paper, we proposed a new architecture that consists of the checker, response analyzer,
memory unit and a BIST controller with Modified March C algorithm. By using a checker,

we can get more précised output.

2. PROBLEM STATEMENT

Memory testing is used to identify that the memory is capable of writing and reading the
correct data or not. March based algorithms can identify and locating the fault types which
can help to check the design and manufacturing errors. The quality of the test is strongly
dependent on the fault model in terms of its fault coverage, its test length as well as the test

time required.

In this paper Modified MARCH C- the algorithm is implemented to detects the maximum
fault. In addition to that Response analyzer and Checker are included in this architecture

to identifies more faults with high precision.

3. TYPES OF FAULT IN THE MEMORY

There are 3 types functional faults models involved in the memory:
1. Memory cell faults.
2. Address Decoder faults.
3. Dynamic faults.

3.1. MEMORY CELL FAULTS

This type of faults forces the contents from 0 to 1 or does not change the contents. Types are

SAF- Stuck at fault, SOF-Stuck at open fault, TF — Transition fault, DRF-Data retention
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fault, CF- Coupling fault, BF-Bridging fault BE, NPSF-Neighborhood Pattern Sensitive
Fault, Active (Dynamic) NPSE Passive NPSI, Static NPSI.

3.2. ADDRESS DECODER FAULTS (AFs)
It occurs in the address, it can be:

Cell not accessed by an address, many cells are accessed by an address, cell accessed by

many addresses.

3.3. DYNAMIC FAULTS

1. Recovery faults: Part of the memory cannot recover fast enough from a previous state.

2. Disturb faults: victim cell forced to 1 or 0 when we read or write aggressor cell (maybe

the same cell).

3. Data Retention faults: Because memory loses its content spontaneously, data cannot be

retrieved.

4. MARCH ALGORITHMS

The fixed sequence of read/write operations is carried out to check whether the memory
cell is good. The targeted fault model decides the real number of write/read operations
and the order of the operations. March tests are the most commonly used memory test
algorithms, in which there are fixed sequences of March elements. Then March element
is applied to a cell in memory one by one. The operation can be in either descending or

ascending address order. The notations of the March algorithm are summarized below:
1: address sequence changes in ascending order
1+ address sequence changes in descending order
1: address sequence can change either way
RO: read operation (reading a 0 from a cell)

R1: read operation (reading a 1 from a cell)
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WO: write operation (writing a 0 to a cell)
W 1: write operation (writing a 1 to a cell)

The response will be 0 or 1 if the test algorithm reads a cell, and they are specified as RO

and R1, respectively. Similarly, writing a 1 into a cell is denoted as W1 and writing 0 as WO.

A March- based test algorithm is a fixed sequence of read and write operations called
March element. It is specified by a number of reads and write operations and n address
order. MATS, MATS+, March-C, March-Y, March-A, and March-B are different types of
March- based tests. Because of its simplicity and high fault coverage in most contemporary
memory BIST, March based test algorithm is implemented because of its high fault coverage
and simplicity. The various March algorithms and Features are stated in the below table:

Table 1. Memory Algorithms and its features.

SlI. No Type of th.e March Features
algorithm

1 MARCHING 1/0 Test It can detect Auxiliary faults (AF) and Stuck at faults (SAF) and Transition faults
(TF).

2. MATS Test Modified Algorithmic Test Sequence, it can detect OR type technology.

3. MATS+ Test It can detect all Stuck at faults (SAF) and Auxiliary faults (AF).

4. MATS++ It is like MAT+ additionally it covers transition faults (TF).

5 MARCH X It can detect all stuck at faults, auxiliary faults, transition faults and Coupling
faults

6. MARCH C It can also detect all stuck at fault, auxiliary faults, transition faults and Coupling
faults

7. MARCH C- Redundancy of MARCH C algorithm is removed.

8. MARCH A It can detect AF’s, SAF’s, I|nkeq Couplllng Fa.ult CFid’s, TF’s and certain CFin’s

linked with CFid’s
9. MARCH Y Extended version of MARCH X
10. MARCH B Extended version of MARCH A

5. BUIILT -IN-SELF-TEST(BIST)

Built-In Self-Test (BIST), test generation and response evaluation hardware are included
on-chip so that in-circuit tests can be performed with minimal need for external test

equipment, if any. The BIST technique is a common technique to test memories (RAM

and ROMs).

There are two types of BIST; On-line BIST and Off-line BIST.
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a. On-line BIST: It is implemented on the chip itself. It has area overhead but has the

shortest test time.

b. Off-line BIST: It is implemented off the chip itself. It has no area overhead but has

the longest test time.

6. TEST ARCHITECTURE

data O/P data

Response Analyzer Err Signal Checker
add add

c Memory
Under Test

-0
cow
o ~0a
~3

BIST Controller data >

Figure 1. BIST Architecture.

7. EXPLANATION AND RESULTS

Built-In Self-Test (BIST), test generation and response evaluation hardware are included
on-chip so that in-circuit tests can be performed with minimal need for external test
equipment, if any. The BIST technique is a common technique to test memories (RAM

and ROMs).

This architecture consists of BIST Controller, Memory Under Test (MUT), Checker and
Response Analyzer. Clock signal becomes to enable the BIST controller to starts working.
The BIST controller gives the control signal to the memory. Then the memory undergoes

read or/write operation according to the March algorithm.

Then the output from the memory is given to the checker. The checker compares the
output from the memory to the data stored inside it. Whenever the fault occurs the checker

gives the error signal, the original data along with the address to the response analyzer.
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The response analyzeris used to switch the controller from normal to repair mode. Whenever
the repair mode becomes to enable the controller automatically enables the write signal to
repair the fault according to the address and data given by the response analyzer. After
the repair operation gets completed the ref signal becomes enable to indicate that fault is
repaired. As the continue signal becomes to enable the controller switches to normal mode.
This process is continued until the end of the operation. The export mask address signal is
used to indicate whether the fault is repairable or not. In this way, this test architecture is

used to test and repair the fault in memory with maximum accuracy.

Figure 2. Data writing an operation into the memory and checker.

Figure 3. Data reading operation from the memory and it is compared inside the checker for error.

Figure 4. Reading, Writing, and comparison of the data inside the checker for detecting the error.
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8. CONCLUSION

MARCH tests are extensively being used today for functional testing of memory technologies.
They are more efficient with better fault coverage than the older classical pattern. In this
project modified MARCH C Algorithm with modified BIST architecture are proposed.
With this simple BIST architecture and modified MARCH C, testing time can be reduced
because two read/write operations carried out in a single clock time. So, Testing Speed can
also be doubled. It also provides better fault coverage as MARCH C algorithm covers most

of the faults in the memory.
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ABSTRACT

This paper researches an investigation on Queuing framework in Synchronous Optical
Network (SONET). Optical fiber utilized in SONET can blame on various conditions that
are capricious, which is a fundamental dependability worry for power lattice interchanges.
Different transmission advances have been utilized in whole deal interchanges, for example,
optical fiber, microwave, or satellite. Optical fiber can blame on various flighty conditions
which make it a noteworthy danger to arrange unwavering quality. Phases of administration
in SONET, administration intrusion in this system are well explained. The Queuing issue
occurring in this system is very much tackled by strengthening variable methodology and
the comparing line execution measures are inferred. The purpose of issue emerged is very
much anticipated by this Queuing approach and the administration interference could be
limited or to a NIL base. Numerical delineation encourages the model to be defended to an
incredible extent. Graphical portrayal unmistakably clarifies the presentation proportions

of the Queuing framework in SONET.

KEYWORDS

Batch arrival, Optional First Stage, Compulsory Second Stage, Service Interruption.
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1. INTRODUCTION

SONET is utilized to change over electrical sign into optical sign so it can travel longer
separations. Synchronous Optical NET work (SONET) is a typical for optical televise
communications transport, which was created in the mid-1980s, and stays in boundless
use today. Contrasted with Ethernet cabling that traverses separations up tol00 meters,
SONET fiber ordinarily runs a lot further. Indeed, even short achieve connections range as
much as 2 kilometers (1.2 miles); intermediate and long achieve connections spread many
kilometers. Along these lines it is appropriate for whole deal transmission, for example,
the one in the power lattice correspondences. Wu, Kobrinski, Ghosal, and Lakshman
(1994) examined a few DCS design upgrade choices, including a parallel handling/cross-
interface DCS engineering, which may improve the administration rebuilding time. Bochm,
Ching, Griffith, and Saal (1986) gave an account of the exercises in different benchmarks
associations, with accentuation on a synchronous system proposition which is as of now
being talked about in the T1 advisory group. Way, Smith, Johnson, and Izadpanah
(1992) tentatively confirmed the system idea and talked about various system applications
for bursty information traffic and persistent voice/video traffic. Blumenthal et al. (2003)
explored the sign handling procedures, Hac and Mutlu (1989) researched the B-ISDN
convention, guidelines utilized in the Broadband reference model. Lee, Sherali, Han, and
Kim (2000) dealt with a system plan issue emerging from the sending of synchronous
optical systems (SONET), a standard of transmission utilizing optical fiber innovation.
Cosares, Deutsch, Saniee, and Wasem (1995) inspected SONET framework by the Bellcore
customer organizations has spared 10 to 30 percent in expenses and requests of greatness
in time. Chao, Shtirmer, and Smoot (1989) broke down the physical layer of the system
utilizes the synchronous optical system transmission design. Fundamental ideas are talked
about and reviewed by Jue, Yang, Kim, and Zhang (2009). Kang, Park, Shin, and Jeong
(1995) watched the normal for the system relying on the collected transmission limit of
the network. Maragathasundari and Balamurugan (2015) contemplated the presentation
examination of bunch landing line with two phases of administration. Maragathasundari
and Dhanalakshmi (2018) investigated versatile adhoc systems issue A Queuing approach.
Maragathasundari and Srinivasan (2012) made an investigation on M/G/1 input line
with three phase and different server get-away. Maragathasundari and Srinivasan (2015)
examined a Non-Markovian Multistage Batch entry line with breakdown and reneging. An

examination on the investigation of execution proportion of mass information line with N
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sort of extra discretionary administration, administration interference and deterministic

get-away were inspected by Maragathasundari and Sowmiah (2016).

1.1. ADVANTAGES OF SONET
1) Transmits data to large distances.
2) Low electromagnetic interference.
3) High data rates.

4) Large Bandwidth.

X

]
[ T 1
10T

7Y

A A [

v

Graphic 1. SONET Network Elements.

1.2. SONET CONNECTIONS
1) Section: Portion of system interfacing two neighboring gadgets.
2) Line: Portion of system interfacing two neighboring multiplexers.
3) Path: End-to-end segment of the system.

*STS Multiplexer:

Performs multiplexing of sign.

*STS Demultiplexer:

Performs demultiplexing of sign.

Converts optical sign to electrical sign.

*Regenerator:

It is a repeater, that takes an optical sign and recovers (builds the quality) it.
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*Add/Drop Multiplexer:

It permits including sign originating from various sources into a given way or expelling a

sign.

1.3. SONET LAYERS

Data Link

Physical

Graphic 2. SONET Layers.
SONET includes four functional layers:
1) Path Layer:
a. It is in charge of the development of sign from its optical source to its optical goal.
b. STS Mux/Demux gives way layer capacities.
2) Line Layer:
a. Itis in charge of the development of sign over a physical line.
b. STS Mux/Demux and Add/Drop Mux give Line layer capacities.
3) Section Layer:
a. Itis in charge of the development of sign over a physical area.

b. Each gadget of system gives segment layer capacities.
4) Photonic Layer:
a. It relates to the physical layer of the OSI model.

b. It incorporates physical determinations for the optical fiber channel (nearness of light

= 1 and nonappearance of light = 0).
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1.4. PERFORMANCE REQUIREMENTS

We assume the following to describe the queuing model of our study.

1) Batch arrival — Queue - We consider a solitary server line which will give two distinct

administrations, an Essential Service and Optional Service.

2) Essential administration — 2 phases: One of the benefits of SONET is that it can pass
on gigantic payloads (more than 50 Mbps). To achieve this capacity, the ST'S SPE can
be sub-apportioned into more diminutive sections or structures, known as VTs (Virtual

tributaries)

*Optional First Stage: Except for connected sign, all data sources are at last changed
over to a base setup of a synchronous STS—1 signal (51.84 Mbps or higher). Lower-
speed information sources, for instance, DS—1s are first piece or byte-multiplexed
into V'Is. Several synchronous STS—1s are then multiplexed together in either a

singular or two-mastermind system to outline an electrical ST'S—N signal (N >= 1).

* Compulsory Second Stage: Any kind of organization, running from voice to quick
data and video, can be recognized by various types of organization connectors. An
organization connector maps the sign into the payload envelope of the STS—1 or
VT. New organizations and sign can be transported by including new organization

connectors at the edge of the SONET sort out.

3) Optional administration — Service Interruption happens — Optical Cable Failures are

considered here as Service Interruption during this Optional Service.
Three kinds of optical strands have been utilized in the whole deal transport of information.

* Buried fiber optic links have a higher disappointment rate than the two overhead

links.

* Optical ground wire links and introduced overhead on posts or transmission

towers.

*  All dielectric self-supporting cables introduced overhead on posts or transmission

towers.
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Two sorts of disappointments are being considered,

(a) “cable cut” disappointments which will influence both the working strand and the

assurance strand, and
(b) “Strand disappointments” which will bomb just one strand inside the link.

4) Completion of Both administrations— Dissatisfied Customers (not ready to utilize the
multiplexing procedure successfully) can join the tail of the first line to get a Feedback

administration.

2. MATHEMATICAL PORTRAYAL OF THE QUEUING MODEL

The arithmetical portrayal of the Queuing frame work has the option to be described by

the resulting proposition:

Customers meet up at the structure in clusters of variable size in a compound strategy
pursues Poisson conveyance. Let Mljdt(]' =1,2,3...) be the first order probability that a
batch of j customers arrives at the system during a short duration of time (%,¢+d?#) where

n
0<d;<land } d; = 1land A > 01is the mean landing rate of the batches.
J=1
The administration time pursues general(arbitrary) circulation. First stage of essential

service follows distribution function as L, (x) and density function /,, (x). Let M) (¥) dx be
1

the conditional density function. Hence, we have:

Py (¥) = % e ()= () ei(f o (@)
For second stage of essential service,
Hee,) ) = 1127(;(2) e, () =, ) () ei(f Che (b)
Tor optional service,
by () = 15:(1) 2L () = 1y () ei(f e (©)
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Service interruption follows Poisson distribution with mean rate § > 0.

3. GOVERNING EQUATIONS OF THE MODEL

4P (y) 1 (x Fhe (x)) P (x) = xlfl dP () n
APV )+ (g, @) P =0 @
4P )+ (g, @) PYY () = xiil 4P\ () 3
APS) )+ (i, @) PYY () =0 @

£ 00+ 0 ) FP) Ky 0 =23 4K, ) 5
2K @)+ A+ )+ Ky (x) =0 (6)

LM, 1)+ A+ py, () M () = x}fl M, () o
UM,y (1) + (et ()M, (1) = 0 ®

20 =My u, @+ (1-m[ PS @, @+ 1-nol Ko o
0 0 0

4. BOUNDARY CONDITIONS

The following boundary conditions are used to solve the above equations:

PP (0)=[ M, 0w, () dx+ (1 =m) | P2 (), ) ) dx+r [ K, (), (e +2D,.Q  (10)
0 0 0

Py =] P @)ny,, (@) dx o
0
M, (0)=B] K, () (13)
0
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5. QUEUE LENGTH DISTRIBUTION

Usage of Supplementary variable technique
We multiply (1) by z" and sum over n from 1 to co and add it to (2).
We get,
4P (62 + (A-AD () + i, @) P (1,2) =0 (14)
Again integrating the above from 0 to n, we get

P (x,2) = PV (0,2) e 00 [ ()t (*)
0

Again integrating (*) by parts with respect to x yields,

P (2)= P (0,2) [W‘w(”]

(-1D()) (15)
Multiplying both sides of the (*) by p e) (x) and integrating over x, we get:
{ P (x,2) g, ) () = P (0,2) L, , (= 1D (2)) (16)

Applying the same concept for the second stage (optional) in essential service [ Pff‘) @) 71
optional service [ K, (x) ], and repair process [ M, (x) ], we get,

1L (-AD(E) ]

i) P(eZ) (Z) = P(ez) (0’ Z) [ (A-AD(2))

. 1=L, ,(-AD(2))
= p¢ 1)(()72)[,(81)(7\,_7\1)(2)) [M] (17)
Also we have,
[P o (e =P 0, G -ID @)L -1DE) g
0
3 I-LiAADE@P) T _ pley) -
11>K(Z)— K(O,Z) [W]_P (O’Z)L(el)()\‘ w(Z))
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I }\, B )\_D I*L(ez)(k*w(z))
(e (2)) (D))

g K (x,2) by (@) dx= P (0,2) L, ) A =MD (@) L, ) (= 2D (2 L, A =AD () +B) (20

(ey)

M (2) = BP0 (0.2) L, (=MD @) L, ) (b~ 2D () [ DD [1H0700)] )

(A-AD(2)+B) (A-AD(2))
(22)
Now 2. 2" (10), using (9) and further using (18), (20), (22) we get,
n=0
2O(D()-1
P(el) 0,2) = A (Z)I—Li(h) 23)
z—L(el)(a)L(ez)(a)[BzH(a)[ A ]+(1—m)+rLk(b)]
Substituting (23) in (15), (17), (19), (21) we get,
) () — [e)y@1]e
P (Z) - ;) . 5 (24—)
z L(el)(a)L(ez)(a)[BzH(a)[ ]+( m)y+rL( )]
P () — Ly @[Ly@rt]e
@ -L, \(@L Ha)[ 2T+ (1-my+rL, (25)
L, @l @[ BH@[] == [+ =m0 |
K= al, (@L @[ L(b)1]
@ b[=-L, \(@L Ha)[ 2T+ (=myrL, b (26)
[-L( Y@L \@[pzH@[ == [ra-mrL@)]]
pzL, (@)L, \(@[Li(b)-1][1-H(a)]
M (Z) = o) 1-L;(b) (27)

b[z—L(el)(a)L(ez)(a)[BzH(a)[ L ]+(1—m)+rLk(b)]]
Where,a =1-2D(z), b=L-AD () +p

6. PROBABILITY CAPACITY FUNCTION OF THE QUEUE LENGTH

LetJ (z) be the PGFof the queue length
J,@) =P @)+ P @)+ K@)+ M ()

Adding (24) to (27), we get,
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o{s[L (el)(a)L(ez)(a)—1]+L (e @L (62)(a)[Lk(b)—1][a+ﬁz[1—H(a)]]}

Jq(2)= .
1@ b[z—L(el)(a)L(ez)(a)[[3zlur(a)[1 L;(b)]+(1—m)+rLk(b)]] (28)

7. |DLE TIME AND UTILIZATION FACTOR
Idle time 1s determined using the condition:

J,(H)+0=1 (29)
Applying LH rule we get,

_Nm
Jq (Z) - D'(l) (30)
__ bW
2= TN (31)

From the idle factor (), the utilization rate is calculated.
To find L the length of the Queue and the Queue performance measures.
We have L,(z) = %J @ E=1= g (indeterminate form)

D'@N'(2)-N'()D'(z)

L, =1l
¢~ M 2D @) (32)
Here J, (z) = % where N(z) and D(z) are the numerator and denominator of (28).
(33)
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D(1)=-AE()2{1+(-AEA)[E(L,, )+E(L,, )I[(1-L(B)+(1-m)+rL,(B)]
[(1-L(B)]+ AEME)(1-L(B)+ BAEWL’ + rL’ JE(D]}
+ B-(AEPE(L,, Y+ E(L, J+2E(L, JE(L, )[1-L,(B)
+(1-m)+ rL (B)]+(-AE(D)L’ (E(L, )+ E(L, )
-GE(D)(E(L, +E(L, )[1-L,()+ E(H) AE()(I-L,(B) (33)
JE(D) L' +rAE(DL", ]
[GEMD)EH)(1-L(B)+ B L'+ E(H) AED)(1-L, (B)

FE(H)(AEW)(1-L', (B)+PEE(H) L' 4B (AE(D) L',

BAED)L' E(H)+ BEL)CED +rEL)(ZE(D)) )

Substituting (33) in (32) we obtain L in closed form.

Further, all the other queue performance measures can be found using Little’s law
L‘I

Wy=2%, W=2L L=L,+p

8. NUMERICAL ILLUSTRATION
A=4,B=2,r=06,m=05pu, =251, =35 1,=28 n,=3,

_ 1 _ 1 | _ 1 _ 2y _ 2
B =55 E(L(ez))f@, L= EE=1 L) = ECH= 1,

EH)= 5 LB =

[T ()

Table 1. Effect of change of (B =2,25,3,35,4),

0 P Lq L Wy w
0.6485 0.3515 8.5449 8.8964 2.1362 2.2241
0.6917 0.3083 12.552 12.8602 3.138 3.2151
0.7382 0.2618 16.556 16.8173 4.1389 4.2043
0.7787 0.2213 20.983 21.2043 5.2457 5.3011
0.8190 0.1810 25.237 25.4176 6.3092 6.3544

4 =Q

3.5 Ep
3 La

L

25

uWq

2 W

0% 20% 40% 60% 80% 100%

Graphic 3. Effect of change of3.
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From Table 1 and Figure 3, it is clear that if the probability in service interruption increases
it leads to an increase in all the performance measures. Since the service interruption gets
increased the idle time gets amplified and utilization factor is decreased.

Table 2. Effect of change of .

0 P Lq L Wy w
0.6485 0.3515 8.5449 8.8964 2.1362 2.2241
0.645 0.355 8.6013 8.9563 2.1503 2.2399
0.6391 0.3609 8.6967 9.0576 2.1742 2.2644
0.6277 0.3723 8.9197 9.2077 2.2299 2.3019
0.5977 0.4023 9.7597 10.162 2.4399 2.5405
12
10 =Q
8 "p
6 La
4 L
2 =Wq
0 =W
06 0.8 1 13 15

Graphic 4. Effect of change of r.

Table 2 indicates that, as the probability of repair rate gets increased, length of the queue
is increased. Since the repair rate increased utilization factor gets increased and idle time

gets decreased.

9. CONCLUSIONS

In this paper we have studied a batch arrival, two phases of essential administration and
optional administration, service interruption, feedback service. This paper clearly analyses
the steady state results and some queuing performance measures. Further this model can
be extended by adding the concept of delay time, reneging, long vacation, short vacation

etc.
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ABSTRACT

Raman Amplifier (RA) is the fiber amplifier that follows Stimulated Raman Scattering
(SRS) mechanism. For broadband amplification it is used, because of low noise and better
gain. Raman amplification was investigated in multiple views. Many research works had
focused in the views of pumping schemes, gain flattening, transmission system and noise
analysis. In this paper, Raman amplification is studied in the views of varying Refractive
Index profile of core, varying core gap radius, hybrid combination of RA with Erbium
Doped Fiber Amplifier (EDFA). This paper also studies the investigations of this hybrid
combination in Dispersion compensation at C and S bands, recycling of pump power and

location of EDFA.

KEYWORDS

Refractive index profile, Hybrid Amplifiers, Dispersion compensation.

http://doi.org/10.17993/3ctecno.2020.specialissue4.247-259


http://doi.org/10.17993/3ctecno.2020.specialissue4.247-259

3C Tecnologia. Glosas de innovacién aplicadas a la pyme. ISSN: 2254 - 4143 Edicién Especial Special Issue Marzo 2020

1. INTRODUCTION

In long distance Optical communication system, whenever the signal strength becomes
low, we need to boost up it. At the beginning, Regenerators were used to rejuvenate the
signal. Here, the optical signal is converted into the electrical signal. After the regeneration,
the electrical signal is again converted into optical signal which is a very costly process.
Then Semiconductor Optical Amplifiers (SOA) were used. Irom the studies (Elndash,
Mohammed & Rashed 2010; FFugihara & Pinto, 2008), these amplifiers have disadvantages
like, low output power, high noise figure. In order to avoid these, Fiber amplifiers were used.
Fiber amplifiers are the amplifiers where a fiber itself becomes amplification medium by
using pumping, There are two fiber amplifiers are mostly used. One is EDFA and second
one is Raman Amplifier. In EDFA, a rare earth element Erbium is doped. When EDFA
is compared with RA, gain bandwidth is low and wavelength of operation is limited. But
in RA, at any wavelength we can obtain amplification. So Raman amplifications are now
mostly used in long distance optical communication system. The researches (Bromage, 2004;
Islam, 2002; Namiki & Emori, 2001) concluded that Raman amplification has important
advantages of having very low noise and suitable for broadband applications, particularly
in WDM systems, where simultaneous amplification is required for multi-channel light.
Raman amplification may be Distributed Raman amplification (DRA) or lumped Raman
amplification. Dhir and Gupta (2013), found that DRA has benefits like high gain, high
data rate and less fiber loss. Raman amplifier also provides better performance when it
is combined with EDFA or SOA. Many research works had been done in various aspects
like flat gain amplification, noise performance, pumping schemes, & hybrid system. Lot of
ideas to pump powers and wavelengths selection was discussed in the literatures (Ferreira,
Cani, Pontes & Segatto 2011; Neto, Teixeira, Wada, & André, 2007). Raman amplification
is happening from the process SRS. SRS is a notable non-linear effect which affects the
Signal to Noise Ratio (SNR) in a WDM system. It can also be used for amplification of
the optical signals in a long distance optical communication link. The spontaneous Raman
scattering was found by Sir C. V. Raman. In case of this scattering, a small quantity of
the incident light is changed into light signal of either low or high frequency. SRS gives
the amplification if the pump signal with suitable wavelength enters the fiber (Dhir et al.,

2013; Ferreira et al., 2011; Fugihara e al., 2008). In SRS, photon form pumping source is

249 | http://doi.org/10.17993/3ctecno.2020.specialissue4.247-259


http://doi.org/10.17993/3ctecno.2020.specialissue4.247-259

3C Tecnologia. Glosas de innovacién aplicadas a la pyme. ISSN: 2254 - 4143 Edicién Especial Special Issue Marzo 2020

absorbed by material and emits a photon with energy at its vibrational state. In fact, energy
is transmitted from a high frequency optical signal to lower frequency optical signal (Dhir
and Gupta, 2014). Raman amplification is not only possible for single mode fiber but also for
multimode fiber which was discussed in a research (Polley & Ralph, 2007). In this work, For
fundamental mode LP0,1, the Raman gain was compared. This multimode amplification
1s mainly used in space-division multiplexing (Antonelli, Mecozzi & Shtaif 2013; Namiki
& Emori, 2001). We can make any fiber into a Raman amplifier by suitable selection of
pumping wavelength (Anwar & Aly, 2010). This paper investigates two important views in
RA. Section 2 investigates about RA performance in various Refractive Index Profiles and

Section 3 investigates about the performance of RA with EDFA hybrid configuration.

2. INVESTIGATIONS OF REFRACTIVE INDEX PROFILE (RIP)

Raman amplifiers are used not only for amplification but also for dispersion compensation.

In Dispersion compensation, the refractive index profile of fiber plays a major role.

RA with

Refractive
/ Index Profile

\ Y ’

Analyzed with Analyzed with Analyzed with
dip and ripples profile shape aspect ratio
at core centre factor and

Multilayer stair

case function

Figure 1. Study of Raman Amplifier based on Refractive Index Profile.

In the design of RA, the operating wavelength range is adjusted by correctly selecting
suitable RIP structure and inner core radius. In this paper, RIP based performance of RA
1s studied as per Figure 1 Among step, parabolic and triangular refractive index profiles, a
parabolic profile provides good effective Raman gain results at 20Gbps. The paper (Chan &
Premaratne 2007) also reports the change in dispersion co-efficient and gain as the function
of RIP. For obtaining better flattening of Raman gain, the core gap radius of a fiber is
varied with step index profile. Additional to this, large negative dispersion coeflicient is
achieved by varying core gap radius (Bandyopadhyay & Sarkar 2013) From this, dispersion

compensation is achieved at G and S bands. A research (Pramanik, Das, & Sarkar, 2010)
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found that Trapezoidal index profile also affects the gain performance of RA. The aspect
ratio S 1s modified, and same phase matching is achieved for various values of core radius.
During the design of RA, step index profile at both inner and outer cores was considered
in another research (Pramanik & Sarkar, 2014). This work says that the occurrence of
axial dip at core center is unavoidable. Up to 0.25% dip depth and 25% dip width, RA is
performing as perfect as RA without any dip or profile imperfections. But above this limit
of dip depth and dip width, the performance becomes poor. This paper concluded that step

index profile in core is most excellent for better performance of RA.

From the investigations of these research works, the Raman gain of various profiles are
observed at 1550nm wavelength window for fundamental mode LP (0, 1) and tabulated in

Table 1.

Table 1. Raman Gain values at 1550nm Window.

Type of profile Raman gain (m/W)
Parabolic index 0.7x10-13
Triangular index 0.62x10-13
Step index 0.76x10-13
Trapezoidal index 1.04x10-13

From this Table 1, trapezoidal index profile gives the better Raman gain. But even with dip

at core centre step index profile gives the better performance (Pramanik et al., 2014).

3. INVESTIGATIONS ON HYBRID COMBINATION OF EDFA &
RAMAN AMPLIFIERS

Many research works have used benefits from both the fiber amplifiers RA and EDFA.
When RA is combined with EDFA, cross talk becomes very less even for channel spacing
of 0.4nm and 0.2nm. This hybrid RA and EDFA performance is inspected for 16X10Gbps
DWDM system (Singh & Kaler, 2015). And this paper concluded that hybrid RA and EDFA
1s better than other hybrid optical amplifiers. Better power utilization also possible with this
hybrid RA and EDFA. It is investigated in the research (Lee, Chang, Han, Kim, Chung &
Lee, 2004) that recycling the residual Raman pump to make pumping on EDFA. Choosing
proper pump wavelength is the only thing to be considered. This gives the possibility for the
design of broadband amplifiers with high gain.
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Residual
/ pump energy \
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than input laser)

Figure 2. RA-EDFA hybrid configuration with single pump.

As shown in Figure 2, the pumping may be given either in forward direction (co—direction)

or in backward direction (counter-direction).

In hybrid optical amplifiers, the site of the Erbium doped fiber severely affects the
performance of the dispersion compensation of Raman/EDF and this is discussed in a
research (Ali, Abdullah, Jamaludin, Al-Mansoori, Al-Mashhadani & Abass, 2013). EDF
may be placed before RA or after RA. In this work, these are considered as two cases. A 10m
EDF and 7Km Dispersion Compensating Fiber (DCF) is considered. Here, DCF is acting
as Raman Amplification medium. In first case, EDF is placed before RA. And in second
case EDF is placed after RA. In this research, fiber has the following specifications. They
are 0.55dB/Km of attenuation coefficient, 98ps/nm.km of dispersion co efficient, and
15.3pm2 of effective area. And EDYF has the following specifications. Erbium concentration
of 440ppm, 2.2pm core radius, and effective area of 15.2pm? If we place the RA firstly and
EDFA secondly, then we obtain large input signal gain, noise figure and gain variation.
RAMAN-SOA and RAMAN —EDFA are analyzed in the research of Upma (2015). This
research proposed the 8 channel transmitter with constant attenuation value 0.2db/Km.
And data speed of 10Gbps is considered. Under such case, Raman-EDFA gives highest Q.
factor of 19.92db, RAMAN-SOA provides highest eye opening, Raman ~EDFA provides
smallest jitter 0.0243. so RAMAN -EDFA is a hopeful alternative to all other hybrid
amplifiers. With the help of mono pump source, dispersion compensating Raman/EDFA
hybrid amplifier is achieved. Also overall power conversion efficiency is increased. Here
mono pump source having two lasers is used for Dispersion Compensating Fiber (DCF)

which has Raman Amplification. The remaining power from this DCF is again recycled
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and utilized by EDFA. The laser pumps are operating at 1455nm and 1465nm. A total
pump power of 500mW is launched into a 12.6Km DCEF. Effective power utilization and
larger amplifier efficiency is obtained in the research (Lee, Chang, Han, Chung, Kim &
Lee, 2005).

Like Erbium, Ytterbium can also be used as fiber amplifier. By Yb-Raman combined non
linear amplifier; an improved power of 1.5kW was obtained in the wavelength of 1100nm
to 1200nm. In this work (Zhan, Tao, Zhou, Wang, & Xu, 2014), the amplifier is seeded by

1070and 1120nm signal lasers simultaneously.

For 16 channel system (Lee, Oh, Lee, Lee, & Hwang, 2004), Q factor & BER for Raman-
EDFA & EDFA-RAMAN-EDFA are same for short distance. For longer distance, EDFA-
RAMAN-EDFA has largest Q value among all. For 32 channel system, RAMAN-EDFA
provides good output power; BER & Q) factor. In the hybrid combination of Raman—
EDFA, EDFA may be used in parallel configuration and residual pumping is done. In
order to minimize the cost, mono pump wavelength is used in Raman amplifier. Raman
amplifier in the role of DCF has two benefits. First one 1s, obtaining low loss and dispersion
compensation at the same time. Second is, amplification is done at wider band in optical
wavelength window by changing the pump wavelength and it was discussed in a research
(Singh & Kaler, 2015). In order to maximize capacity for amplification scheme and
transmission distance, a variety of combinations of three 16QQAM based coded modulation
schemes with spectral efficiencies 4.86/5.4 for G+L EDFA experiment and 5.45/6.14 [bits/
Hz] are used in this paper (Cai ez al., 2015).

A different research is done in this work (Mahran, 2015). Here, the bending loss in EDFA
makes the gain of hybrid amplifier to increase up to 7db more than normal EDFA/Raman.
OSNR calculations also show a better performance. In this paper bending radius is chosen
as 4mm, EDFA is taken with length 10m where, forward pump power in the range of 100-
500mW, Raman amplifier length is chosen between 12 to55Km, where backward pump
power in the range of 80-200mw and input signal power is -20dBm. Even for reduced
channel spacing, this hybrid RA-EDFA provides better performance. This research (Singh

& Kaler, 2012) investigated various combination of hybrid amplifiers.100 channels were
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used at channel spacing of 6.25GHz. Quality factors, acceptable bit rate, Bit Error Rate

(BER) were calculated for all the configurations.

Pump power of RA is unused in Dispersion compensating modules (DCM). This wastage
of pump power is avoided and utilized by using FBG at one side of DCM. This DCM is
designed for short or medium distance mostly from 50Km to 100Km (Nicholson, 2003).
Both the benefits of dispersion compensation and effective power utilization were obtained

from this research.

4. SUMMARY

This paper assesses about various perspectives of Raman Amplifiers. The effort towards
mitigating dispersion, improving gain bandwidth, effective power utilization, obtained low
noise performance, dependency of Refractive index profile using RA and corresponding
researches were described in this paper. When hybrid configuration of RA-EDFA is
considered, the innovative research papers of bending loss in EDFA for dispersion

compensation and locating EDFA for low noise were also depicted in this paper.
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ABSTRACT

Face recognition technology has widely attractedattention due to its enormous application
value and marketpotential. It is being implemented in various fields like securitysystem,
digital video processing, and many such technologicaladvances. Additionally, music is
the form of art, which isknown to have a greater connection with a person’s emotion.
Ithas got a unique ability to lift up one’s mood. Relatively, thispaper focuses on building
an efficient music recommendationsystem which determines the emotion of user using
FacialRecognition techniques. The algorithm implemented wouldprove to be more
proficient than the existing systems. Moreover, on a larger dimension, this would render
salvage oftime and labor invested in performing the process manually. The overall concept
of the system is to recognize facial emotionand recommend songs efficiently. The proposed

system will beboth time and cost efficient.

KEYWORDS

Recognition, Artificial intelligence, OpenCV Application.
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1. INTRODUCTION

Artificial intelligence, an extensive, prominent andimperative domain that has attracted a
lot of researchers andprograms in recent times. This particular domain has takenover the
world in very short notice. It is incorporated in over daily life in the form of chatbots, digital
assistants like Siriand several other technology-based systems. One of the most prominent
powers up of artificialintelligence is face recognition techniques. The basicexample of its

usage is the grouping of Google Photos of aparticular person.

There are many existing systems that could recognize facialemotions. On the other hand,
there are systems thatrecommend music. Bringing together, a system which willrecommend
music by recognizing the mood of the user fromfacial emotions is the overall concept
described in the paper. Emotion recognition would have larger scope in the nearfuture
in fields like robotics for efficient sentimentalanalysis without the involvement of another

human.

2. RELATED WORK

A few methodologies have been proposed and embraced to group human feelings
successfully. Most of themethodologies laid their emphasis on seven essential feelings which

are steady over age culture or different characters.

Describes the advantages of using OpenCV, especially the Adaboost algorithm, in the
process of face recognition. Detecting and recognition of face in complicated color images
can be achieved using a combination of a particular algorithm with AdaBoost algorithm. It

also talks about the disadvantages of using a timer in face detection.

Proposes on utilizing Support Vector Machines (SVM) as the primary characterization
technique to order eight facial feelings. The faces distinguished utilizing channels in
OpenCV and changed over to Greyscale. The paper likewise explains on robotized constant
coding of outward appearances in nonstop video gushing, which is feasible forapplications

in which frontal perspectives can be accepted utilizing webcam.

The creator proposed a calculation to produce a subset ofa unique playlist or a custom

playlist related to the feeling perceived. The picture to be prepared was acquired from

263 | http://doi.org/10.17993/3ctecno.2020.specialissue4.261-271


http://doi.org/10.17993/3ctecno.2020.specialissue4.261-271

3C Tecnologia. Glosas de innovacién aplicadas a la pyme. ISSN: 2254 - 4143 Edicién Especial Special Issue Marzo 2020

aweb camera or the hard circle itself. The picture is expose to improvements, where a few
mapping and upgrade procedures are connected to reestablish required differentiation of
the picture. Preparing and arrangement are maintained by “one versus all” approach of

SVM to encourage multi-class characterization.

Proposes on the utilization of profound convolutional neural networks. It depends on solid
face acknowledgment convolutional systems, which can be effectively tweaked toplay out
the feeling acknowledgment task. Visual models are supplemented with sound highlights for

better face acknowledgment.

Aids in the music suggestion framework which is additionally a significant module of the
proposed framework. It discusses highlights to be removed from the music to characterize

1ts mind-set.

The paper depicts utilizing Thayer’s model of mind-sets toperceive the state of mind of the
music piece. The edge level of a music piece is resolved and the feeling it brings is perceived

via prepared neural systems.

3. METHODOLGY

Compared to other algorithms used in previous systems, the proposed algorithm is proficient
enough to battle large pose variations. Large pose variations tend to disrupt the efficiency of
pre-existing algorithms. To reduce this Standard image input format is taken. Few systems
detect the faces first and then locate them. On the other hand, rarely, some other algorithms
detect and locate the faces at the same time. Every face detection algorithm usually has
common steps. First, to achieve a response time, then to perform data dimension. Focusing
on data dimension a few algorithms extract facial measurements and the next react certain
relevant facial region. Advantages of the proposed algorithm Using the static image gives
a great advantage on the defect of pose variations. The three most faced problems are
the presence of unidentified elements like glasses or beard, quality of static images and
unidentifiable facial gesture. Face Feature Extraction Pictures are spoken to as weight
edeigen vectors that are consolidated and known as “Eigenfaces”. One of the focal points
taken by Eigen faces is the comparability between the pixels among pictures by methods for

their covariance network.
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Following are the means required to perceive the outwardappearances utilizing this

Eigenfaces approach:

Let X={x,x,...,.x }x € R
Here X be a random vector with observations.
1. Calculate the mean u:
n
n
H=7 Z X
i=1

2. Calculate the covariance matrix S:

S=5 2 (e
i=1

3. Compute the eigenvectors v, and eigenvalues A, of S:
Svl.= /Il_vl_, i=1,2..,n
4. The eigenvectors are arranged by their egeinvalue in descending order:
y= W)

5. Calculate eigenfaces.

Eigen Faces: Not all the parts of the face are important for emotion recognition. This
key fact is considered to be important anduseful. Face recognition techniques focus on
recognizingeyes, nose, cheeck and forehead and how the change with respect to each other.
Overall, the areas with maximumchanges, mathematically, areas with high variations are
targeted. When multiple faces are considered, they are compared by detecting these parts of
the faces becausethese parts are the most useful and important parts of a face. They tend to
catch the maximum change among faces, specifically, the change that helps to differentiate

one face from the other. This is how Eigen Faces face recognizer works.
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4. SYSTEM ARCHITECHURE

Face Input Image Emotion
Image processing Clils'}?ier Recognizer
Play Music /,7,\
according to | Feature «— Song
emotion Extraction Database

Graphic 1. Block Diagram.

The proposed framework is first prepared to distinguish a face from a static picture. When
the information picture is perceived, the picture is handled. The picture isexposed to
SVM classifiers for subtleties to perceive thefeeling displayed by the face. The subtleties

recuperated from the image are utilized by the feeling classifier to discover feeling,

The song database and feature extraction module function simultaneously. The songs are
disintegrated into several music pieces and the mood of the song is recognized. The songs
are stored based on the mood detected. Once the emotion recognizer reports the mood, the

songs pertaining to the mood are played by the music player.

5. MODULE IDENTIFICATION

Face Detection and Recognition: Facial expressions are powerful reflections of the
emotional state of a person. In this section, we will discusshow images with human faces
can be processed in order to detect the emotions presented in them. Various algorithms are
used for face recognition. Here we are using the OpenCV to detect the face in the image.
Eigenfaces algorithm is usedto recognize the face. The algorithms used for local feature

extraction are Local Binary Patterns, Direct Cosines Transform, and Gabor Wavelets.

To depict progressively trademark highlights of thespecific chose face most noteworthy
Eigenvalues of the Eigenvector will be picked as the ideal eigenface. Most noteworthy
Eigenfaces with low Eigenvalues could be discarded since they coordinated just a little piece

of trademark highlights of the countenances.
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. Music
Music Mood

data recognition | 1
User —> Application
preferences
Emotion
Process > Recognition

Graphic 2. Module Explanation.

—__» | Play the song

Music Feature: Music can be recommended based on available information such as the album
and artist. Another way of classifying the mood based on pitch and rhythm. Unfortunately,
this will lead to predictable recommendations. For example, recommending songs basedon
the artists that the user is known to enjoy is not particularly useful. With developing
procedures, the utilization of Neural Networks has turned out to be progressively famous.
We utilize an Artificial Neural Network (ANN) to arrange the melodies in individual classes.
The dataset we utilized for preparing the model is Million Song Dataset given by Kaggle.
The information comprises of two records: metadata document and triplet document. The
metadat_file contains the title, song_id, artist_name, andrelease_by. Thetriplet_file contains

user_id, song_id and listen time.

http://doi.org/10.17993/3ctecno.2020.specialissue4.261-271


http://doi.org/10.17993/3ctecno.2020.specialissue4.261-271

3C Tecnologia. Glosas de innovacién aplicadas a la pyme. ISSN: 2254 - 4143 Edicién Especial Special Issue Marzo 2020

S

detected?

Extract
Face
Emotion

Song Related
—> song

Database
wunV
S
~

Graphic 3. Flow diagram of the proposed system.

6. CONCLUSION AND FUTURE ENHANCEMENT

A simple system is proposed here for the music recommendation using face emotion
recognition. It suggests music by extracting different facial emotion of a person: Happy, anger,
surprise, neutral. There is a degree for further upgrades and enhancements. Progressively
effective approaches to incorporate different highlights and functionalities should, in any
case, be investigated due to the lopsided nature of each element set. It is additionally seen
that to improve the exactness of the arrangement framework the informational collection

used to construct the grouping model could be expanded further.
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ABSTRACT

Nowadays the technology is rapidly growing, and human life is becoming easier than the
past. In our country maximum number of people is using LPG (Liquid Petroleum Gas)
in several places like houses, shops and in many industries. To assemble of LPG is too
diminutive. But it is very difficult to the illiterate people to understand and many of the
people in our society is busy with their works, so that they can’t know the status of the gas
and if the booking of the LPG gets delay then it will be uncomfortable to the people. In
order to overcome this problem, Intelligent Gas booking and Leakage Detection System
(IGLS) is proposed. When the LPG gas gets minimum weight then GSM drive the memo
to the owner and warns about the LPG gas is getting over, so that the owner tries to book
the LPG in advance. Huge numbers of people are facing the gas leakage problem. In order
to avoid this drawback, a gas sensor is utilized to sense the gas outflow and switch ON the
buzzer and sends a message of outflow of the gas to warn the owner. Proposed system will

be benefitted for society.

KEYWORDS

Gas sensor, Gas detector, Wireless Sensor networks, LCGD display, Load cell, Buzzer, Arduino

board.
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1. INTRODUCTION

LPG is known as Liquid Petroleum Gas. In Arpitha, Kiran, Gupta, and Duraiswamy
(2016) consists of saturated propane and saturated butane mixture as well as unsaturated
hydrocarbons. In LPG, Ethanethiol is added (Macker, Shukla, Dey, & Agarwal, 2018). So
that it becomes odourless gas, which will easily detect leakage of gas. In our country (Varma,
Prabhakar, & Jayavel, 2017) there are approximately 40 crore people are using LPG which
is nearly 45% of our population. In Shinde, Patil, and Patil (2012), and Mahalingam,
Naayagi, and Mastorakis (2012), LPG gas, which is commercially used in domestic area for
heating, cooking, shops and industrial purpose, etc., LPG has highly flammable because of
the mixture of propane and butane. In Priya, Surekha, Preethi, Devika, and Dhivya (2014)
a cylinder is to be found that it is loaded, which will measure the weight of the cylinder. In
Ramya and Palaniappan (2012) inserted a minimum weight of the cylinder according to

the level of a gas.

2. RELATED WORK

In Shyamaladevi, Rajaramya, Rajasekar, and Ashok (2014) proposed a structure that
will make the whole LPG compartment booking system robotized was excluded human
intervention. This framework ceaselessly decides the greatness of the chamber drive notice

to the insisted LPG agent with the target that they can pass on the LPG chamber in time.

In Cheung, Lin, and Lin (2018) consolidates WSN into an astounding structure which
enables the structure site to ostensibly screen the prosperity status by methods for a spatial,
concealed interface and empty any perilous gas normally. In Dewi and Somantri (2018)
were proposed the inspiration driving this structure is to recognize gas spillage, murder
it, and thwart the impact. WSN framework works were reliant on gas sensor MQ-6 and
remote module Bluetooth HC-05. Impact neutralizing activity system works reliant on the

alarm/ringer, exhaust fan, and customized gas controller.

In Hema, Murugan, and Chitra (2013) the light was unmistakable tangibility and common
confinements of different gas identifying developments, experts have been managing
different circumstances with overhauled frameworks. In this, they were analyzed the

overview of progressed enhancement in leakage of gas recognizing. In Kalaivanan and
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Manoharan (2016) were the essential objectives of the endeavor is to gather a Gas spillage
discoverer using LPG gas sensor and furthermore it was interface with IoT using ESP
module for security. A solenoid is set such a way, that at whatever point there is a sign, it will

close the pipe to stop the movement of gas.

In Padmapriya and Kamini (2013) the structure also is used for other application in the
business or plant that depends upon LPG and vaporous oil in their action this endeavor is
used to screen relentless load of the LPG chamber. In our country customarily that people
don’t know decisively the status of the chamber and there is a deferment in lighting up gas
office. To keep far from such conditions have completed the endeavor called “Customized
Gas Booking Using Embedded System with Safety Guards”. In this endeavor used weight
cell as a weight sensor. MQ6 as an LPG spillage sensor which will recognize the spillage of
LPG and offers security to people. The gas office gets the solicitation of new chamber and
owner got the messages regarding the status. In paper (Apeh, Erameh, & Iruansi, 2014)
were smoke sensor was used to recognize gas spillage in the home. In case any gas spillage
recognized subsequently; it will send SMS to the fire station. GSM is a champion among the
most cell frameworks used in India. In our endeavor, we have used weight cell to screen the
hold up of the LPG gas routinely. In Bangali and Shaligram (2013) proposes the Internet of
Things is considered as the third surge of information development straightforwardly after
Internet and flexible correspondence sort out, which is depicted by progressively complete
interoperability and learning. By this creative progress, it engages us to screen the activities

through our propelled cell phones, to share information.

In Potadar, Salvi, Sathe, and Chavan (2015) proposes the system will recognize the spillage
and exhort the client about the gas spillage by SMS Audio yield is moreover made on
speaker. As a bit of emergency, the system will immediately temperament executioner
the control valve with the help of stepper motor to evade a mishap. The additional good
position of the system is that it constantly screens the component of the LPG present in the
chamber using load cell and demonstrate the weight always. The programmed gas booking
framework will really discard call stopping or dialing such countless numbers while booking

the gas chamber.
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In Ravichandran (2017) were LPG will finish without instructing us it can make an
inconvenient condition for cooking, etc. Our arrangement relies upon ARM controller, it
can pursue LPG void continually in case LPG is close culmination or at void measurement,
by then, it can alert us by sending SMS to LPG Agency for mentioning the LPG chamber.
In Imade, Rajmanes, Gavali, and Nayakwadi (2018) were analyzed, the fundamental stress
of any assignment has not been left impeccable by Io'T. In Khan, Prince, Dewangan, and
Rathore (2014), Gas Leakages in open or shut districts can show to be dangerous and
savage. The customary Gas Leakage Detector Systems have various phenomenal precision;
disregard to perceive two or three segments in the field of disturbing the all-inclusive
community about the spillage. In Jolhe, Potdukhe, and Gawai (2013) in the unlikely event
that LPG 1is going to complete without teaching us, it can make an irksome condition
for cooking, etc. Our structure relies upon the microcontroller, it can pursue LPG void
continually in case LPG is especially near completion or at void measurement, by then it
can alert us by sending SMS to the owner and it can in like manner move the message to

LPG Agency for mentioning the LPG chamber.

3. PROPOSED SYSTEM

3.1. INTELLIGENT GAS BOOKING AND LEAKAGE DETECTION SYSTEM
(IGLS)

Gas leakage means if the gas is transferred from one pipe to another pipe or other container
of natural gas or another gas product may not be present. Leaks are very dangerous because
a small leak can gradually produce an explosive concentration of gas. This is the main
drawback of traditional gas leakage system. In order to overcome the above problem, this

work proposes Intelligent Gas booking and Leakage Detection System (IGLS).

When the LPG gets to the base weight, the GSM sends the message to the proprietor by
the assistance of Arduino. Arduino is accustomed to sending the message to the client
with the assistance of GSM. The LCD shows the heaviness of the chamber consistently.
This program is created to send the message through GSM to the given number of the
client. The gas sensor MQG6 to detect the gas around the place, after that microcontroller

automatically switch ON the signal and sends the message to the proprietor.
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The message sent to the fixed number automatically and access remotely with the assistance
of GSM. At the point when the heaviness of the gas chamber gets least; GSM sends the

message to the proprietor and cautions the proprietor about the leakage of the gas.

POWER
SUPPLY

GSM

LOAD SIGNAL > RS282 — | \iopuLE
CELL — | CONDITIONING >

MICRO
CONTROLLER

—» LCD

GAS

—
SENSOR —> | ALARM

Graphic 1. BLOCK DIAGRAM.

4. METHODOLOGY

The main aim of this system 1s to estimate the GAS level and leakage of the gas from the
room or an industry. The leakage of the gas will be estimated with the help of IGLS system
using MQ6 gas sensor. This gas sensor senses the gas and sends the message to the user
with the help of GSM module. Liquefied Petroleum Gas (LPG) sensor is simple and easy
to detect the gas level. Gas sensor has fast response and high sensitivity module. Liquefied
Petroleum Gas (LPG) sensor is simple and easy to detect the gas level. Gas sensor has fast

response and high sensitivity.

Graphic 2. PIR Sensor.
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Table 1. Specification of MQ6 sensor.

Model No. MQ-6
Sensor Type Semiconductor
Standard Encapsulation Bakelite (Black Bakelite)
Detection Gas Isobutane, Butane, LPG
300-10000 ppm
Concentration (Butane, Propa:: LPG)
Loop Voltage V., <24V DC
Circuit Heater Voltage V, 5.0V+0.2V ACorDC
Load Resistance R, Adjustable
Heater Resistance R, 31Q+3Q (Room Tem.)
Heater consumption P, <900mwW
Character Sensing Resistance R, 2KQ-20KQ (in 2000ppm C3H8)
Sensitivity S Rs (in air) / Rs (1000ppm C4H10) > 5
Slope a <0.6 (R2000ppm / R1000ppm LPG)
Tem. Humidity 20°C+2°C; 65%+5%RH
Condition Standard test circuit V_:5.0V£0.1V; V,;: 5.0V£0.1V
Preheat time Over 48 hours

5. WORKING PRINCIPLE

The working standard of this system has appeared in the square outline in Figure 1. The
Arduino board is assuming an indispensable job which is utilized to quantify the parameters
of gas and weight. Every one of the parts is associated with the Arduino board. Arduino
gets the messages to the purchaser about the gas chamber like gas spillage and gas weight
of the chamber. At the point when the gas is spilling from the gas chamber, the gas sensor
will detect the gas spillage and after that sends the data to the Arduino then the Arduino
will check the code and sends the data to the GSM module and ringer. The GSM module
will send the short message too private the client to realize the gas is spilling and the ringer
will make the noisy sound that underwear that gas is spilling. This work will screen with
the assistance of GSM ceaselessly if the gas weight is low as for the given load in the code.
The gas weight is recognized by the heap cell. The heap cell checks the heaviness of the
chamber if the heaviness of the chamber is lower than the given code it will send the data
to the Arduino board. It will give the direction to the GSM module to send the message
to the customer that the gas weight is low and it starts the client to book the gas chamber.
By utilizing the LCD show the weight and the gas spillage estimations of the chamber are

shown routinely.
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6. RESULT AND DISCUSSION

Intelligent Gas booking and Leakage Detection System is implemented in real time. The
gas weight and the gas spillage are estimated by utilizing IGLS, the estimated gas values are
showed in the Liquid Crystal Display (LCD). The gas present in the room air before the
gas spillage having the level is O ppm, which was appeared in the LCD. When the gas was
spilled from the gas chamber the gas sensor will detect the gas in the room air. The GSM
module will send the message to the individual proprietor of the user where the portable
number was in the GSM module and sends the message “GAS WAS LEAKING”. On and
off messages send to the controller when the gas was not spilling from the gas chamber.
Burden cell will detect the heaviness of the gas chamber. On and off message shows that
the heaviness of the chamber is not exactly the edge weight, at that point, it will send the
message to the user that the “GAS CYLINDER WEIGHT IS LOW BOOK THE GAS
CYLINDER” was sent to the versatile number present in the GSM module. This system

will be benefit able for society.

Graphic 3. Output for gas booking and leakage system System.

7. CONCLUSION

This project is based on the Intelligent gas booking system using wireless sensor networks

and it 1s working well, and the main parameters of the Intelligent gas booking system is
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based on the safety purpose of the of day today life everyone are using the LPG gas for
cooking and other purposes there is no safety in the place. This project will work nicely in
any complex stages. During the design as well as the construction on it because to avoid
the hiccups at the final stage. The layout was prepared with almost care to avoid wrong
things in the circuit is made as simple as possible to understand easily to our knowledge.
The components also taken care about these performance and cost effectiveness. It was
interesting while preparing the project and some difficult at some stages it will be enthusiastic

and easy to do the work on the project. This project is benefitted for society.
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ABSTRACT

Driving is one of the most important job for almost all people. Person use their vehicle
to travel from one place to other. The count of automobiles is increasing every day. It
increases the risk to accident. Currently, percentage numbers of accident are increasing
drastically. One of the main reason for accident is the failure in concentration of the driver
due to which he/she may fall asleep or sometimes due to the delay for applying the brake.
A new system is developed that can solve these problems where an alert is given to the
people present inside the vehicle to indicate that the driver is falling asleep and a co- system
which can automatically stop the vehicle even if the driver may not brake manually due
to obstacles. Our aim is to make a smart driving system with automatic waking alert and

automatic braking system to ensure the safety of driving

KEYWORDS

Smart, Automatic, Braking.
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1. INTRODUCTION

“Driving to save lives, time, and money wn spite of the conditions around you and the actions of others”

- one of the quotes for protective Driving.

Accidents are happening due to improper driving. The main causes for accidents are the
drowsiness of the driver or unaware of surroundings. Driver drowsiness is found as a very
important fact in the automobile accidents. It was observed that 20% of vehicle accidents
occurs due to the increased drowsiness. We know that life that lost can’t be re-winded.
Accidents due to this reason can be avoided with the help of advanced electronic technology

to an extent (Fisher & Talwar, 2013).

Studies shows that drowsiness is one of the important reason for accidents and it can impair
the brain of a human being as much as an alcohol can. In a survey it was found that, twenty
three percentage of people have fallen asleep during driving. According to Department
of Transportation, United States, the tendency for fallen asleep during driving for male
is twice as much as female drivers. As claimed by the National Highway Traffic Safety
Administration, drowsiness is the only factor in more than 100,000 accidents, causing 1,550

deaths and 40,000 bruise annually in USA.

The chances of accidents can be reduced by the effective use of advanced electronics
technology:. If all the vehicles are implanted with an automated security system such that the
system provides good security to driver along with an alarm, we can decrease the chances of
accidents. The percentage of accidents is increasing every day since the amount of vehicles
1s also increasing, The main reason for the accident is due to the delay caused by the driver
to hit the brake. In order to stop this type of accidents, a system with automatic braking can
be implemented. (Nichaus & Stengel, 1991) The proposed system gives an automatic driver
alert and braking mechanism by which the rate of accidents can be reduced. The important
part of the system is a brain wave sensor. The sensor detects the drowsiness of the human
being by sensing the brain waves. These waves are processed, and an alarm is operated if
needed. The system also provides an additional facility of automatic braking if there is a
delay in applying the brake by the driver. This system measures brainwave strength using
brainwave sensor and give waking alert if' the driver falls asleep. The system also gives

automatic braking assistance using ultrasonic sensor.
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2. MATERIALS AND METHODS

Transmitter
(Ultrasonic wave)

e Obstacle detected

l

Reflected wave

i

Brainwave Sensor Ultrasonic receiver

Arduino UNO

Buzzer Alarm Car Brake

Figure 1. Overall block diagram.

The brainwaves are measured using the brainwave sensor and is analysed by the Arduino
program. When the certain waves (mainly gamma) falls under a threshold value we can say
the driver is going to fall asleep. When the threshold level is reached, we will give a buzzer
alarm to wake the driver. The smart system consists of a sender and receiver which sends
the ultrasonic waves and also receives. (Wang, Zeng, & Yang, 2006) The ultrasonic signal
emitter is fixed at the front of the automobile, which emits ultrasonic waves in a preset
distance at the front of the automobile. Ultrasonic signal collector is also fixed in front
of the car, which receives the ultrasonic wave which is reflected from the obstacle. The
distance between the car and the barrier is measured by analyzing the received ultrasonic
signal. Using the program which is programmed for automatic braking will control the
braking system according to this distance. Brake is applied automatically to avoid forward

collision.

HARDWARE REQUIRMENT

Arduino UNO, Mind-flex Brainwave sensor, Ultrasonic sensor, LEDs, Battery Operated

motors, Buzzer, Bread board, Dot board, connecting wire
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SOFTWARE REQUIREMENT
Arduino programming(c++), Fritzing.

WORKING OF CIRCUIT

The important part of the smart system is a sender and receiver which sends the ultrasonic
waves and also receives. The ultrasonic signal emitter is fixed at the front of the vehicle,
which emits ultrasonic waves in a preset distance at the front of the vehicle. Ultrasonic signal
collector is also fixed at the front of the car, which receives the ultrasonic signal reflected
from the obstacle. The car and the barrier separation are measured by analyzing the
obtained ultrasonic signal. The reflected wave is measured so that the separation between
the automobile and the obstacle is obtained. This distance is analysed using the Arduino
program and based on this signals are given to motor shield. According to these signals
motor is controlled. Here we take 30cm as alerting point, in which led will turned on and
we take 20 cm as braking point in which automatically brake is applied. The brainwaves are
measured using the Mindflex brainwave sensor and is analysed by the Arduino program.
When the certain waves (mainly gamma) falls under a threshold value we can say the driver
is going to fall asleep. When the threshold level is reached, we will give a buzzer alarm to

wake the driver.

SMART DRIVING

The main idea is to merge the above two ideas and produce a smart driving system for
driving especially at night. Because the chances of falling asleep and chances of collision

with obstacles are very high compared to day. The block diagram indicating the same.

Figure 2. Circuit diagram.
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COMPONENT DESCRIPTION
ARDUINO UNO

The sensing of the obstacle is done using Arduino. It is an open source companies that
develops microcontroller kits which can senses/detect objects in the real world for different

applications.

Figure 3. ARDUINO UNO.

It is possible to design Arduino boards by using different types of processors and controllers
based on the application. It has many digital input and digital output pins by which the kit
must be interfaced to other boards and electronic circuits. Some kits provide Universal Serial
Bus (USB) connectors through which we can load programs from the personal computers.

The integrated chip is generally programmed using C or C++.

This work makes use of the Arduino board to interface all the components and they are run
by a program compiled by Arduino software. The microcontroller used in Arduino Uno is
ATmega 328P. Arduino Uno is the commonly used kit of the Arduino family. Arduino Uno
has fourteen digital I/O pins, six analog input pins, a 16 MHz quartz crystal, a power jack

and a USB connection.

ULTRASONIC SENSOR - HCG-SR04

The ultrasonic sensor used in the proposed system is HCG-SR04. This sensor gives up to

400cm of measurement with 3mm ranging accuracy. The different modules included are

an ultrasonic receiver, transmitter and a control circuitry.
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Figure 4. Ultrasonic sensor HC-SR04.

By analyzing the time delay between transmitted and received signal ofthe sensor, the range

can be calculated.

HC-SR04 Timing Chart

TRIG pin |_|

10us trigger pulse

T piezzo

8x40kHz sound wave

ECHO pin
Time it takes pulse to leave and return to sensor
10ps
pulse to trigger
-
. Eight 40KHz
ArdUInO |.|.|.|-|.|-|.|.|.|.|.|-|.|.|.| pulse are transmitted — vCcC T
UNO et | TRIG o
- ECHO a
— — GND E
Time taken by the
GPIO Ultrasonic Burst to
Leave and Return
to the Sensor

Figure 5. System Overview.

BRAINWAVE SENSOR

A sensor which can detect Brainwaves is known as a brainwave sensor. It will transform
these brainwaves into electrical signals which can be used for the analysis. The figure shows
a ‘Mindflex’ brainwave sensor which can detect brainwaves. This sensor can detect delta,
theta, alpha, beta and Gamma waves of the brain. An electrode in the sensor have direct

contact with the forehead of the person using the sensor which can detect brainwaves.
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Figure 6. Brainwave sensor.

BUZZER

The signaling device used in this project is a buzzer. A signaling device has many applications
like in automobiles, household appliances etc. A buzzer includes switches or sensors, which
are controlled by a control unit that checks if and which button was pushed or a present
time has lapsed, and blinks light on the appropriate button or control panel and sounds a

warning in the form of beeping sound.

Figure 7. Arduino Motor Shield.
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MOTOR SHEILD

Tor controlling the DC motors we are using an Arduino Motor Shield which is developed
to control relays, DC motors, solenoids, and stepping motors. By using the Arduino board

control of two DC motor is possible. Here WE are using AB 5407 Motor shield for Arduino.

BRAINWAVES

Brain wave sensor is placed on the scalp, which senses the brain waves. According to the
condition of our mind the frequencies of the brain waves will be varied. A low frequency
signal indicates tiredness. For hyper alert condition the brain waves will have high frequency.
Brain waves are divided into different types based on the frequency (Mostafa, Mustapha,
Hazeem, Khaleefah, & Mohammed, 2018).

Different types of brainwaves:

INFRA-LOW WAVES

Infra-Low brainwaves are thought to be the basic cortical rhythms that underlie our
higher brain functions. Very little is known about infra-low brainwaves. They come under
frequency less than 0.5Hz. They appear to take a major role in brain timing and network

function.

DELTA WAVES

Frequency of the delta waves ranges from 0.5 Hz - 3Hz. They are slow brainwaves with low
frequency and highly penetrating in nature. Delta waves are produced during meditation

or dreamless sleep.

THETA WAVES

Theta waves come under the frequency range 3 to 8 Hz. Theta waves are generated during

sleep. Theta waves generally gives information about learning and memory.

ALPHA WAVES

The frequency of alpha waves ranges from 8 to 12 Hz. Alpha brainwaves are generated
during quietly flowing thoughts. Alpha is the resting state for the brain. Alpha brainwaves

aim overall mental coordination, learning, calmness, mind/body integration and alertness.
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BETA WAVES

The frequency range of Beta waves is from 12 to 38Hz. Beta waves are generated when we

are alert and attentive.

GAMMA WAVES

Brain waves which comes under the frequency range 38 to 42Hz is called gamma waves.
Gamma brainwaves are the fastest of brain waves. It is speculated that Gamma rhythms
modulate perception and consciousness, and that a greater presence of Gamma relates to

expanded consciousness and spiritual emergence.

ARDUINO SOFTWARE DESCRIPTION

In this work the platform used is an Arduino integrated development environment also
known as IDE, in which the programming is written in Java. IDE provides different
features like text cutting, searching, pasting, replacing text, automatic indenting, and syntax
highlighting. The programs are compiled and uploaded to the Arduino kit using a very
simple one click mechanism. The other important highlights of IDE include a message

area, a text console, a toolbar with buttons etc.

The audio programs written for IDE are known as sketch. This sketches are saved as text
files in the development computer with the extension as .ino. The languages supported by

Arduino IDE are C and C++ using special rules of code structuring,

3. CONCLUSION

A practical system (Automatic waking alert) which could detect whether the driver is going
to fall asleep or the concentration level of the driver is too low is produced, it also gives alarm
when the above situations occurs. An automatic braking system which could automatically
apply brake if the driver takes too much time to manually apply the brake is also produced

as part of this work.

We believe this system will reduce the chances of road accidents and ensure safe driving.
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ABSTRACT

Automated mechanization for curing a disease is a reliable and protuberant method. A
disease in brain can be detected by Magnetic Resonance Imaging (MRI). In this context,
image fusion is a method for creating an image by merging pertinent data from 2 or
more images. The resultant image will be highly useful than the individual input images
to retentive the vital characteristics of every image. Multiple image fusion is a significant
method employed in image processing techniques. In this study, differential evolution (DE)
algorithm-based image fusion has been performed with MRI and computed tomography
(CT) images. The simulation works have been carried out to evaluate the different quality

measurements of DE on image fusion.

KEYWORDS

De-speckling, Brain tumor detection, G'T, DE, Image fusion, MRI.
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1. INTRODUCTION

Brain tumours is harmful to humans, due to the atypical availability of cells inside the
brain. Brain function will be interrupted and be deadly. Benign and malignant tumors
are frequently identified. Benign tumors are not as harmful as malignant tumors, because
they can grow rapidly. Medical imaging methodologies such as MRI, CI; Ultrasound,
X-ray etc. are employed to display the internal body parts for diagnosing (Rowden, 2019).
Among them MRI is widely employed and it offers accurate brain images and cancer cells.
So, brain tumor can be detected via MRI images. This study concentrates on detection
of brain tumor through image fusion. Image fusion is a process of merging two or more
images into a single compound image that contains the information of the source images
without clamor. Multi-modular recuperative image fusion has been employed to recognize
the wounds. In biomedical image processing image fusion has got more attention in the
past decade (Daneshvar & Ghassemian, 2010; Wang, Li, & Tian, 2014). MRI and CT
images held more practical information than biomedical images. The aim of image fusion
is to obtain the information at each pixel without damaging the pixel associations of the

particular image.

In this context, previously, a complex wavelet modification for image fusion has been
proposed to attain the optimal combination using Lifting wavelet transform (LWT),
Multiwavelet transform (MW'T), Stationary wavelet transform (SW'T) and spatial domain
(Principal component analysis (PCA) approaches (Singh & Khare, 2014). Similarly,
undecimated wavelet has been implemented, where the image is crumbled into two
successive scrutinizing errands (Ellmauthaler et al., 2013). An affable fusion technique
using SWT and NSCT has been presented, where the input image is rotten by SWT and
NSCT. The coefficients of SWT and NSCT are combined to form the fused image (Li
& Liu, 2009). A new framework has been proposed where the images considered with
SWT primarily and the overall textural topographies have been attained via gray level co-
occurrence matrix (Singh & Khare, 2014; Huang et al., 2014; Shi & Fang, 2007). Hence, a
scheme for fusing MRI and CT images using DE based Debauchee’s wavelet Transform
(DE-DWT) has been attempted in this study.
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2. MATERIALS AND METHODS

As a part of image fusion, pre-handling of images have been performed using DE. DE
has been employed to create the fission rubrics. The preprocessing steps involved in image

fusion have been illustrated in Figure 1.

Input CT Input MRI
Image Image
Enhanced Enhanced
CT Image MRI Image
Medium Filter Medium Filter

T

Fusion using

l

Fused output
Image

l

Performance
Metrics

Figure 1. Flowchart of proposed approach.

Primarily, the informative source images such as C'T" and MRI images have been collected.
Subsequently, the source images have been converted into dark scale and resized. The
enhancement of quality of the images has been performed using imadjust order available in
MATLAB simulation. Commotion dismissal has been carried out by using median channel.
This 1s an excellent method in ejecting salt and pepper commotions of biomedical images.

It happens due to the movement of antiquities.

Performance indices such as Mean Square Error (MSE), Peak Signal to Noise Ratio (PSNR),
contrast and homogeneity have been estimated. The amount of clamor available in the
image is denoted as PSNR. It is used to indicate the obtained fused image has tumbled-
down or not. MSE value need to be low and PSNR value need to be high.
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(1)

(2)

Contrast reinstates the data associated with the pixel with the adjacent pixel. It has been

calculated as follows.

Partitioned Image A

Calculate
sharpness

!

Decompose into
m by n sized ngzﬁ;e Fitness evaluation
blocks

Image A —>

Fused Image F

Differential Evolution
Algorithm
| Calculate
Image B sharpness Mutation
Crossover
Partitioned Image B Selection
Optimise m and n
Figure 2. Flowchart for image fusion using DE.
Table 1. Best parameters of DE.
Parameter Value
Number of population 100
Maximum generation 100
Crossover probability 0.5
Scaling factor 0.9

Homogeneity has been used to estimate the intimacy of components availed in gray level

concurrence matrix (GLCM).

3. DIFFERENTIAL EVOLUTION ALGORITHM

Price and Storn introduced DE as a population-based stochastic direct search technique.

The implementation procedure of DE has been adopted from Aslantas and Toprak (2014).
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The steps involved in DE based image fusion have been illustrated in Figure 2. The best

control parameters for DE have been provided in Table 1.

The performance indices such as MSE, PSNR, Contrast, Entropy and Homogeneity have
been presented in Table 2.

Table 2. Performance indices of DE on image fusion.

SET MSE PSNR Entropy Contrast Homogeneity

1 12447 5.4875 10.1457 0 1
2 10253 6.0248 11.2488 0 1
3 17305 8.1027 12.5761 0 1

4. RESULTS AND DISCUSSIONS

MRI and CT images have been fused together using DE. The ultimate objective of image
fusion is to acme the valuable data from various input images. The adaptive fuzzy clustering
rule has been employed to fragment the region of interest (ROI) to isolate the tumor from
the resultant fused image. It will group the various grade intensity segments of the fused
image. The segments with huge grade intensity are marked as the tumor, and they have

been isolated using thresholding method (Chabira, Skanderi, & Aichouche, 2013).

Figures 3 (a), (b), (c) and (d) provide the information about the C'T and MRI images which
are processed for fusion. Figures 3 (a) and (b) displays the gray scale CT and MRI images
respectively. Figures 3 (c) and (d) demonstrate the median filtered C'T and MRI images
respectively. DE-DW'T has been involved in the fusing mechanism. Using the fusing rules,
fusing rules, the input images have been combined. Diverse levels have been fixed to decide
clamor data adversity in the image. Figures 4 (a) and (b) demonstrate decomposed CT
and MRI images. Figure 5 illustrates the resultant fused image with decent idiosyncratic
enrichment. By following the DE-DST rule, least value of CT is combined with the least

level decomposed MRI image to form the fused image.
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Figure 3. (a) Gray scale CT image (b) Gray scale MRI image (c) Median filtered CT image (d) Median filtered
MRI images.

Figure 4. (a) Decomposed CT image (b) Decomposed MRI image.

Figure 5. Resultant fused image.
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5. CONCLUSION

A typical muscles grown in brain disturb brain activities and that is referred as brain tumor.
Biomedical image processing aims to recognize precise data through images with minimum
error. Detection of brain tumor via MRI images is not easy due to the intricacy of brain. A
pixel based image fusion procedure using DE-DWT has been proposed in this study. The
simulations have been carried out with CGT and MRI images. The performance indices
such as entropy, MSE, PSNR, contrast and homogeneity imply the effectiveness of the
proposed DE-DW'T" approach.
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ABSTRACT

Magnetic Resonance Imaging (MRI) is a modern, robust method that uses in the detection
of various medical problems. In this research work, a trial is used to attempt for the detection
of tumour in pancreas MR images. An automated classifier is used for detection of tumour
in MR images and avoids the drawbacks of MRI. This automated classifiers can detect
automatically, either the MR image is affected or not affected. Features are extracted from
MR images using second order statistics approach and are classified by two techniques
Support Vector Machine (SVM) and Extreme Learning Machine (ELM). SVM approach
has high classification accuracy (96%) which is higher than ELM, while ELM performs
faster compared to SVM.

KEYWORDS

SVM, ELM, GLCM feature extraction, Image classification.
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1. INTRODUCTION

In medicine field, medical Image analysis and processing has enormous applications. It
has emerged as one of the superior tools to diagnose as well as detect many disorders. It
permits both radiologists and doctors to make exact detection, by analyzing and visualizing
the medical image. Computer-Aided Diagnosis (CAD) is an approach that is achieving
attention in modern life. It can comfort doctors accurately read images and diagnosis
possible decisions to avoid incorrect understanding of lesions. It is necessary to mark that
CAD systems can only present a second opinion and can by no means follow physicians
or radiologists. There are many imaging modalities for the humans of tissue analysis, such
as Magnetic Resonance Imaging (MRI), mammogram function, Computed Tomography
(CT) and so on. The main target of this research work is on MRI images. MRI (Armstrong,
Cohen, Weinbrg, & Gilbert, 2004) is a medical imaging method that generates images of
the inner part of human body. It is an on-radio active, non-aggressive, pain-free method for
visualizing detailed data regarding the normal or tumors without any human involvement.
The target of this research work 1s to grant an automatic detection tool that will guide
physicians or radiologists in detecting lesions by diagnosing them from normal tissue. The
first step 1s to extract the features in MRI Images by second order statistics. These extract
important image features from the MR Images are used to classify the image is affected or
not affected. This will help the physicians or radiologists in the analysis of diagnosing tumor
in MR images. In this research work, we have analyzed two classifiers such as SVM (Vapnik,

1995) & ELM (Huang, Zhu, & Siew, 2004).

SVM

SVM is a classification approach for high-dimensional data which is presented by Vapnik
(1995) to resolve the discrimination disputes of two issues. SVM has been broadly used in
the fields of medical image processing, image retrieval, text analysis, and so on. SVM 1is
based on the working principle that the data in the input space can be linear dividable in a

higher dimensional feature space after a certain mapping;
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ELM
ELM (Huang et al., 2004) is a newly advanced machine learning approach, extensively
applied in image processing, computer Vision, biomedical applications, system modeling

and regression.

The first stage describes with the feature extraction applying GLCM in MRI pancreas
images. In the second stage, they are discriminated by the classification methods such as

SVM & ELM. The output displayed that SVM classification method has the superior

classification accuracy compared to ELM.

2. LITERATURE SURVEY

Lu et al. (2017) presented DWT feature extraction and classified by bat algorithm based
extreme learning machine with a classification accuracy of 93.33%. Nazir, Wahid, and
Khan (2015) classified brain MRI using various moment features extraction and artificial
neural networks with an accuracy of 94.24%. Nandpuru, Salankar, and Bora (2014)
classified brain tumor applying Texture features, symmetrical and gray features extraction,
principal component analysis (PCA) feature selection and support vector machine (SVM)
classification. The classification accuracy was 84%. Ibrahim, Osman, and Mohamed (2018)
classified MR brain images using wavelet-based features extraction, features selection by
PCA, and classified by artificial neural networks (ANN) with a classification accuracy of
96.33%. Othman, Abdullah, and Kamal (2011) discriminated normal and abnormal MRIs
using DWT feature extraction, principal component analysis (PCA) feature selection and
SVM classification by 65% classification accuracy. Kavitha and Thyagharajan (2012) have
presented histogram, textural features and classified by SVM with an accuracy of 90%. Diz,
Marreiros and Freitas (2015) have described GLCM and Grey-Level Run Length Matrix
(GLRLM) feature extraction for mammogram image classification and achieved 76%
accuracy. Dheeba and Selvi (2011) have presented Laws texture features to discriminate
images into Benign and Malignant (MIAS-Mammographic Image Analysis Society
database) and gained 86.10% accuracy. Shah, Surve and Turkar (2015) classified pancreatic
tumor of C'T images using Minimum distance classifier. The classification accuracy was
61.59%. Yao, Chen and Chow (2009) described wavelet transform features extraction
method and classified by SVM with an accuracy of 83%. Aruna Devi and Pallikonda
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Rajasekaran (2018) described GLCM features extraction and differentiated normal and
abnormal MR images by applying ANN and SVM methods. ANN found that it achieves
96% classification accuracy. Aruna Devi, Pallikonda Rajasekaran and Thiyagarajan (2019)
proposed tumor discrimination by GLCM feature extraction, JAFER feature selection
and comparison among 5 types of classification modes, ANN BP gains 98% classification
accuracy. Based on the survey, the discrimination capability of classifiers is very less and
computational time is also high. Our proposed technique increases the discrimination
capability as high (98%) that is superior to previous research analysis. In this research work,
we are going to discriminate the 160 MR images by affected or not affected using second
order statistics feature extraction and discriminated by two modes such as ANN and SVM.
Sensitivity, specificity and classification accuracy is measured and compared among the two

modes.

3. MATERIALS AND METHODS

Input data set:

The dataset used for predicting the performance of the proposed model in this research
work is based on the MR pancreas medical images that are gathered from the health care
centres. The numbers of medical pancreas images totally 160 of which 100 are normal and
60 are abnormal images. Figure 1 shows the normal pancreas images and Figure 2 shows

the abnormal pancreas images. Figure 3 displays the flowchart.

4. FEATURES EXTRACTION

Features extraction by second order statistics:

The procedure of transferring the input image into a set of features is known as feature
extraction. Features normally consist of data relevant to colour, shape, texture or context.
First order statistics provides gray level pixels occur in an image. First order measures are
mean, variance, skewness and kurtosis. Second order statistics provides inter relationship
between pixel and its neighbors. They provide detailed information about the pixel and
its neighbors with an angle of 0, 45, 90 and 135 degrees at a distance d. Second order

measures are entropy, energy, contrast, homogeneity, sum of variance, cluster prominence,
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sum of entropy, cluster shade, information measure of correlation. Second order statistics

features are tabulated in Table 1. In this work, these features are measured and classified by

two classifiers namely SVM and ELM.
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Figure 2. Abnormal pancreas MR images.

Features extraction using second order statistics

Classifiers

SVM ELM

Decision

N

| Affected | | Not affected |

Figure 3. Flow chart.

Table 1. GLCM features.

GLCM features:
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GLCM features:

Cluster prominence: It defines the inequality of an image.

Cluster shade: It is exact to cluster prominence in that it also defines the loss of similarity in the image.

2Ng
Sumentropy:  — Zé iy (Dlog{g,, (i) (5)
=
2Ng 2 2Ng 2
Sumvariance: ), (i—SUM ENT) Gry() > (i—SUM ENT) Zrty(i) (6)
=2 =2

Information measure of correlation: HXY-HXY 1/max{HX,HY};
(1 - exp[~ 2.0 (HXY2— HXY)] (1—exp[-2.0(HXY2~HXY)T')(7)
(1 —exp[~2.0(HXY2 — HXY)]’

5. CLASSIFICATION

Classification is the procedure of classifying a known input by a good classifier. The main
target of proper classification is to provide a label to each MR image based on second order

statistics features.

SVM

SVM is used for mapping complex feature space into linear feature space. It works on the
base of fitting a boundary to a field of points that are belongs to one class with one another.
Once boundary is fixed, on the learned samples, for any unknown points that are test
sample need to be classified, and the accuracy will be predicted. Once boundary is fixed,
maximum training points are redundant. All it demands a group of points that can identify
and fits the boundary. The group of points are known as support vectors and the boundary

is called as hyperplane.

ELM

Extreme Learning Machine (ELM) is a single hidden-layer feed-forward neural network
(SLFN). The significance of the SLFN should be convenient for information such as
weight, threshold value, and activation function so that superior training can be achieved.
In gradient-based learning, all of these quality measures are changed iteratively for the
significant value. Therefore, due to the possibility of being attached to the slow and local
minimum, the performance can generate low outputs. On the basis of the gradient in

the ELM training process, the output weights are analytically calculated where the input
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weights are chosen randomly. In this process, the success rate raises because the resolution

time and the errors can actively shorten the possibility of being fitted to a local minimum.

6. TRAINING AND TESTING

Feature dataset is classified by the classification such as SVM & ELM techniques. Out of
165 pancreas MR images, 70% Images were used for learning and 30% of images were

used for testing.

There are more classification techniques, where training dataset are favoured by random
sampling with restoration for MR pancreas image classification. Basically, choosing the
best feature election approach with its performance parameters, it was required for process
of classification approaches. In continuity, the classification outcomes with parameters for
each discrimination approach are followed. Performance parameters were employed for

each discrimination approach and the best one was choose for tumour identification.

Support vector machine is relevant for high dimension small-sample learning and nonlinear
problems. SVM mainly focus at binary classification. SVM provides strong generalization
ability and structural risk minimization. It separates the two classes using hyper plane. The
second order statistics features are used as input of the classifier and the corresponding
known label (that is affected or not affected) is the output of the classifier. The hyper plane
separates the class as affected or not affected. It helps to train the classifier as input, output
mappings functions. It provides the superior minimum distance to the learning data. The
SVM has many kernel functions. The predominant kernel function is RBF that denotes
radial basis function. Here RBF kernel is used. After learning the classifier, the test set was
applied to test the significance of the classifier and its capability to accurately discriminate
the MR images as either affected or not affected. To check out our SVM classifier; a
confusion matrix was generated as shown in Figure 4 and the classification accuracy is 96%

which is tabulated in Table 2.

ELM
Conventional single hidden-layer feed forward neural networks (SLFNs), such as the back
propagation (BP) method, have been applied for research in many applications. The weight

which assigns the hidden nodes is applied randomly and weights are not altered forever.
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The weights that correlate hidden nodes with outputs are trained in one step. ELM yields
cooperative training technique. Even though ELM confirms to be terribly quick and in a
great way in observation, it has some drawbacks. The election of hidden neurons is placed
on trial and error technique that can provide into inadequate results. ELM provides 89%

classification accuracy.

Next, the performance evaluation approaches applied to test the two methods (SVM &

ELM). We analyse the execution of the methods in terms of sensitivity, specificity and

accuracy.
Performance opinion parameters:
Sensitivity = TP/ (TP +FN) 100%
Specificity = TN/ (TN +FP) 100%
Accuracy = (TP +TN)/ (TP+TN+FP+FN) 100%
Where:

TN (True Negative) = perfectly discriminated negative cases, TP (True Positives) = perfectly
discriminated positive cases, FIN (False Negative) = imperfectly discriminated positive cases

FP (False Positives) = imperfectly discriminated negative cases.

Specificity measures how perform the system can predict the negatives. Sensitivity is the
rate of perfectly discriminated positives, describes best performance of the approach in
predicting positives. Accuracy confirms the whole correctness of the classifier in predicting

both positive and negative cases in terms of tumor.

7. RESULTS

SVM and ELM are learned by second order statistics features and classify the pancreas
MR image as affected or not affected (normal or abnormal). SVM method provides good
accuracy than ELM. The accuracy of SVM method is 96%, specificity and sensitivity
are 95 %and 97% respectively. The classification accuracy of ELM is 89%, specificity
and sensitivity are 95%and 92% respectively. Table 2 represents classification accuracy,
sensitivity and specificity for two methods. Figure 4 represents SVM confusion matrix.
Figure 5 represents ELM ROC curve is graphed as a plot of true-positive rate on the y-axis

and false-positive rate on the x-axis.
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8. CONCLUSION

Among the two methods, SVM 1is the superior method which gives 96% classification
accuracy. It proves that our proposed SVM technique gives high accuracy of 96%, which
1s compared to other previous techniques. In this work, using second order stastics features
are extracted and classified by SVM and ELM. Results are compared and proved SVM
provides high classification accuracy of 96%. In future, best features are selected using
feature reduction methods (forward selection, backward elimination) and are classified by

SVM and other classifiers to realize which classifier is best in practice.

9. FUTURE WORK

In this work, using second order statistics features are extracted and classified by SVM
and ELM. Results are compared and proved SVM provides high classification accuracy
of 96%. In future, best features are selected using feature reduction methods (forward
selection, backward elimination) and are classified by SVM and other classifiers to realize
which classifier is best in practice.

Table 2. Comparative analysis of SVM and ELM techniques.

Classification Classification
Sensitivit Specifici Ti
Techniques accuracy ensitivity pecificity fme
SVM 96.67 97.3 95.65 1.020s
ELM 89.05 92.3 95.24 0.320s
Actual output = x Network output = 0

Output Class

1 2
Target Class

Figure 4. SVM confusion matrix.
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Figure 5. ELM ROC.
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