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Adjusment of a Braced Quadrilatral by Rigorous Method in Tabular
Form

Dr A. M. Chandra

(Department of Civil Engineering, Sharda University, India)

Abstract
Adjusting a braced quadrilateral by rigorous method is a tedious and laborious job. This paper presents the step-by-step
computations of adjustment in a simplified manner by making use of a table designed by the author for the purpose.

1. Introduction

A braced quadrilateral being the strongest triangulation figure is preferred in any triangulation scheme unless field conditions
prohibit. When the work requires accuracy in results, the adjustment of the quadrilateral has to be done by rigorous method.
By manual computations in rigorous method of adjustment being tedious and laborious, one is liable to make mistakes in
computations and, therefore, the rigorous method is avoided unless the conditions demand. This paper presents a tabular form
of step-by step computations involved in the adjustment of a braced quadrilateral. The advantage of computations using a
table is that computations proceed mechanically without feeling any difficulty in remembering the steps of computations.
Some new notations have been used to make the method look simpler.

2. Rigorous method of adjustment
A braced quadrilateral has eight observed angles as shown in Fig. 1. There are four conditions which must be satisfied to
adjust the angles, excluding the one imposed by the least squares theory.

Fig. 1 Braced quadrilateral

Condition-1 360° - (6 + G +....+ ) =Cy
Condition-2 (+6)-(0+6)=C,
Condition-3 (6 + &) —(5+ 6)) =Cs
Condition-4 [log sin (Left angles) — log sin (Right angles)] x 10" = C,

where C4, C,, Cs, and C, are the total corrections given by each condition equation.
If ¢y, Cy, ....Cg are the individual corrections to the observed angles 6, 6, ....6, respectively, then we have

C1+C2+.....+C3:C1 (1)

(Cl + Cz) — (C5 + C5) = Cz (2)
(C3+Cs) —(c7+Cg) = Cs (3)
C1f1+02f2 +..... T Cg f8:C4 (4)
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where f;, f,,.....fs are log sin differences for 1" in the values of the respective angles multiplied by 10’.

The additional condition from the theory of least squares to be satisfied is

¢= Cl2 + sz +..+ CSZ: a minimum. ..(5)

Since we have four condition equations (1) to (4) excluding equation (5), there will be four correlates —A4;, —4,, =43, and
—A4 Which are multiplied to the differentiated form of equations (1) to (4), respectively, and the results are added to the
differentiated form of equation (5). The resulting equation is

(Cl - M—A- f1/14) acl + (C2 ——A+ f2/14) acz + (C3 - —Az— f32,4) 8C3

+ (C4 - -3+ f4/14) 8C4 + (C5 — M+ A— f5ﬁ4) aCS + (Ce — M+ + f62,4) 6C6
+ (C7 -tz f7/14) ac7 + (Cg — M+ A3+ f3/14) 508 =0

Now equating the coefficients of oC, , OC, , etc., to zero, we get

CL= ﬂl +12 + flﬂq
Cor= A +A— fzﬂ4
C3 = /11 +/13 + f3/14
Cs= A +A3— f4ﬂ4
Cs= A —Ap+ sy (6)
Cs = /11 —ﬂz — f6/14
C;=A—Ag+ f7ﬂ4
Cg=A—Az— f8/14

Substituting the values of the above corrections in equations (1) to (4), we have

814,+F4,—C,=0

42, +(F,—-F;)4,—C,=0

42, +(F,, —F)A4,—C,=0

(Fo+ Py +Fog + Fg) A+ (Fy —Fyg) A + (R —Frg) A + I:214 -C,=0
where F=fi+f,+...+f;

Fio=fi—1f,
Fau=f;—1,
Fse=1f5 —fg

Frs=1,—fg
FP=fl+ 2+ + g%,

Now taking
F,—Fs5 =B

Fo—Fp =C
Fio +Fy +F +Fg = A

Issn 2250-3005(online) October| 2012 Page 2
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84,+F 4,—C,=0
42,+BA,—C,=0
42,+C2,—-C,=0

A4, +BA,+ CA,+F?4,—C,=0.

The solution of the above four equations yields the values of the correlates A, 45, A3, and A4. The corrections ¢y, Cy, ....Cgto the
angles are calculated from equations (6) by substituting the values of the correlates.

By adopting some new notations above and putting the entire calculations in tabular form as in Table-1, the author has tried
to make the above steps of calculations simpler and straight forward. It also gives various checks to have a check on the
computations.

To explain the use of Table-1, a braced quadrilateral shown in Fig. 1 having the following observed angles, has been
adjusted in Table-2.

0, =40°08'17.9", 0, =44°49'14.7"
0; =53°11'23.7", 0, =41°51'09.9"
05 = 61°29'34.3", 0 =23°27'51.2"
0;=23°06'37.3", 03 =71°55'49.0"

Reference
Chandra A. M.: ‘Higher Surveying’, A text book published by New Age International Pvt. Ltd., Publishers, New Delhi,
(2002).
Table-1: Chandra’s table for adjustment of a braced quadrilateral by rigorous method
Fl
ITeft Angle Right Coix::cb > F's Coefficients | Equations in A A Corrections Corractad angla
& 7 = SAFAi-=C, A A A A B.+c.
- 5 - o - = =
& = = P s = % r- e
B - Fia = = s
& S = 40 +BA= G Za es=A+As A )
B o - FuFi=B - = =
a N e |t T A A f aes
= - 34—F73=C = =
& gz Fee = 44, +CA=C5 As Cs=A—ia+ A, G+c:
= (a8 =z, = Fa+Fss = = =
& o I st P = e 5 -
= - F-s i a8
= 1.-’2= _ _ B _ T = - _ = _
& g Ai,+Bi, +CA, Aq C=A, — A+ Ay Ec-
= & = +Fa=C, |=
= . F= = =
_ & =X F3 — ca=A—As—faA fs“zcs
3
Ci=360°=3 € : C; =(&:+86) ~(8+8): C: =(6+8)(E+4); Cu=[Tloz{sin{Left angles)} — Tlos{sin(Risht angles) }1x107
- 3 3
£=Mos{sin(§+1")} —los{sin(@}I=x107. i=11t08; F=3 f:Fu=fi—AiFu=f-fiFu=fi—faFa=f-fF =2 f*
st a=t

Checks | D 2E:=C

@) (e ter)—(estedd= G
Bllested —(ete)d= G
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Table-2: Chandra’s table for adjustment of a braced quadrilateral by rigorous method

—= Angle = c 7 Fs Coefficients | Equationsin i 2 Corrections Corrected angle
8, I 8i+Fi=C, R € =A A A &,+¢,
—40°0817 0~ C. =25
=40°0R1:9 ) =—2671" =40°081523
=2~ 5 2 84,+004=2 =025 A Aok &
& =91| &
=44~49147" ~00 =+0963 =44:401566°
i BAisC A A A Sk &+,
& 5 F.. F=00 <
=353:11237" C. =16 | =2 =-3827" =53°111087
=-0046
=-11" F.-F.=B 42.+424=-71 c=Ata—fik 8+c,
& _ 1 F.. =42
=41251000" =24 | =_ =—0667" =41°51002%
% :’_"5%’:(' 2L,+Ci=C, Z Ca=A, At fode &+
=61=20343" C. =11 | =_%3 (F.tF, =+0327" =61°293463
_— F. A F. =t _ =-2813
=-13" =0 42,-504=-73 CmAi—Aa—Jok &+,
-2 T F..
=23=27512" =40 | =43 F=6370 =+5067" =23:273627
Ai+Bi+Ci i ETRE RS &+
& .. F +Fai=C
=23°06373 C. =49 | =53870 =—0808" =23°063640
=-0079
=—437084 04,442,504, Cx=A—Aa—fade
& S +68704 &+
=71°55400" =7 =-4379084 =+3616" =712555262"
a
C.=360°- 3 6, : C:=(6+0) <(8+8). C:=(e+8){&+8): CAlloz{sin(Lefrangles)} — Tloz{sin(Rishtangles)}]x 107
sl
8 3
£=Dosfsin{q+ 17} ~losfsm(@}Ix10.{= 1108 F= > fliFu=fi~fuFi=f-faFa=f—foFu=f-fuF=3_ [
il P
3
(1) D€, i= —26717+0.9637— 38277 ~0.667 +0.327"+ 5067~ 0.808"+ 36167 = 2"
Checks: =t
Q) e+ ) —(:+ )= (-2.6717+0963") — (0327 = 5.067) =-7.1"
(3 (e+e)—(e+e)=(-3827 —0667) —(— 0 808" +3616)=-73"
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CPW Feed Patch Antenna for GPS Applications

Yashu Rajput’, Tejender Singh Rawat”and Leena Varshney®
L2%(Department of ECE, ASET, Amity University, Noida, India)

Abstract

In this paper we are proposing a CPW-Fed patch antenna. This paper presents the design of rectangular patch microstrip
antenna for the frequencies at L1 (1.67 GHz to 1.90 GHz) and L2 (2.65 GHz to 3.05GHz). The simulation is done by using the
HFSS software, which is a full-wave simulation tool, based on the method of moments The bandwidth of the proposed
antenna reaches about 230MHz & 400MHz with the return loss of about -30dB & -28dB respectively over the chosen
frequency spectrum.

Keywords: CPW-Feed, Microstrip Patch Antennas, Radiation Pattern, Return Loss.

Introduction

The GPS (Global Positioning System) has revolutionized navigation and position location. It is now the primary means of
navigation for most ships and aircraft and is widely used in surveying and many other applications like tracking, mapping, and
determining the location. With the advancement of technology, GPS is now been widely used by the public for their
navigation purposes. The main reason for its increase in demand is its light weight, compact in size and most important it has
low cost with high precision and reliability.

This high demand for GPS has prompted the antenna designers to increase the investigation on Microstrip radiators, with
particular attention paid to improving performance and miniaturization. Microstrip antennas have enjoyed proliferate use in
many circularly polarized applications due to their low-profile light weight and useful radiation characteristics.

A Microstrip or patch antenna is a low profile antenna that has a number of advantages over other antennas it is lightweight,
inexpensive, and easy to integrate with accompanying electronics. While the antenna can be 3D in structure (wrapped around
an object, for example), the elements are usually flat; Hence their other name, planar antennas. Note that a planar antenna is
not always a patch antenna. The following drawing shows a patch antenna in its[1][5] basic form: a flat plate over a ground
plane (usually a PC board). The center conductor of a coax serves as the feed probe to couple electromagnetic energy in and/or
out of the patch. The electric field distribution of a rectangular patch excited in its fundamental mode is also indicated.

,fringe field Lfringe field

o _probefeed e
- top layer
[ ]‘ l l substate
T 1 S

ground plane

-

electrical field

LS
~
S~
~

feedline
Figure.1 Patch Antenna in Basic Form

The electric field is zero at the center of the patch, maximum (positive) at one side, and minimum (negative) on the opposite
side. It should be mentioned that the minimum and maximum continuously change side according to the instantaneous phase
of the applied signal. There are several methods to connect the radiating patch to feeder which are coaxial cable, Microstrip
line feed, aperture coupled feed and the proximity coupling feed. Impedance matching is usually needed between feed line and
radiating patch as the input impedance may differ from characteristics impedance 50 Q. But here we are using the CPW-feed
Microstrip patch antenna[2] because it have many features such as low radiation loss, less dispersion, easy integrated circuits
and simple configuration with single metallic layer, and no via holes required[6]. The CPW fed antennas have some more
attractive features such as wider bandwidth, better impedance matching, and easy integration with active devices and
monolithic integrated circuits.

Issn 2250-3005(online) October| 2012 Page 5
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Coplanar Waveguide Feed Structure

Feed line is one of the important components of antenna structure given below in Figure-2. Coplanar waveguide [3][4]
structure is becoming popular feed line for an antenna. The coplanar waveguide was proposed by C.P. Wen in 1969. A
coplanar waveguide structure consists of a median metallic strip of deposited on the surface of a dielectric substrate slab with
two narrow slits ground electrodes running adjacent and parallel to the strip on the same surface. This transmission line is uni-
planar in construction, which implies that all of the conductors are on the same side of the substrate.

Figure.2 CPW Feed Structure

Etching the slot and the feed line on the same side of the substrate eliminates the alignment problem needed in other wideband
feeding techniques such as aperture coupled and proximity feed.

Antenna Design and Structure

Figure.4 3D Structure of CPW Feed Micro-strip Antenna

The geometry of the proposed antenna is shown in Figure.3 & its 3D design is shown in figure.4. The design of the antenna is
started with determination of important parameters which directly influenced the antenna performance. Using rectangular we
got bi-directional radiation. The antenna has been designed on Arlon880 substrate with relative dielectric constants of 2.17
with the following dimensions : Length of ground plane(L) = 10 mm, Width of ground plane(W) = 7.5 mm, Length of the
patch(Lp)= 4.3 mm ,Width of the patch(Wp) = 1.58 mm , Height of substrate = 0.254 mm, The slot thickness (t) = 0.4mm and
the width of the central strip(x) are 0.2mm & Ld = 5.3mm.The patch was designed to achieve the bandwidth of 230MHz &400
MHz respectively at 3.5 GHz frequency. . The width of slot of CPW feed line is 0.254mm to match the impedance
characteristic of 50Q. As seen the measured return loss is -30dB & -28dB at the resonating frequency of 1.79GHz & 2.83GHz
respectively.

Issn 2250-3005(online) October| 2012 Page 6
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Curve Info
—&— dB(: Grt1,WavePort1))
1

dB(S(WavePort1 WavePort1))
: 3

8

[

050 : g ‘L&O : t g 130 ? d 260 5 2.}:0 : E 3.60 ? 4 35
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Figure.5 Return loss of CPW feed Microstrip Antenna

180

Figure.6 Radiation pattérn of microstrip antenna

P4

Figure.7 3D Radiation pattern of microstrip antenna

For the proposed antenna design, HFSS simulation software is used, which is full wave electromagnetic simulation software
for the microwave and millimeter wave integrated circuits. First, the simulation was started with a CPW-fed rectangle shaped
patch antenna. Then we achieved two bandwidth . The simulated return loss,2D & 3D radiation pattern of the CPW Feed
Microstrip antenna is shown in Fig.5, Fig.6 and Fig.7 respectively. At resonant frequencies of 1.79 GHz and 2.83 GHz, the
antenna had return loss at -30 dB and -28 dB respectively. The simulated impedance bandwidths (10dB return loss) are 230
MHz at 1.79 GHz and 400 MHz at 2.83 GHz, which shows that the antenna has a good impedance matching and feed location
at both frequencies. Radiation Pattern shows that the antenna has good power radiation at the frequencies 1.79 GHz and 2.83
GHz.

Issn 2250-3005(online) October| 2012 Page 7
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Conclusion

A new CPW-fed Microstrip Antenna is proposed for the UHF applications. The antenna has small size with good impedance
matching. Simulation results shows at L1 and L2, the antenna has return loss at -30dB and -28 dB respectively. And the
bandwidth of the antenna is approximately 230MHz & 400MHz ranging from 1.67 GHz to 1.90 GHz and 2.65 GHz to
3.05GHz. The designed antenna can be used for WLAN, Bluetooth , WiMAX & GPS applications.
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Power Quality Measurement by Artificial Neural Network And
Mitigation Using Dstatcom

'Mithilesh Singh, *Dr. A.S. Zadgaonkar
'SSIPMT Raipur (C.G.)
2C.V.R.U. Bilaspur (C.G.)

Abstract

An uninterrupted supply of high quality power to customers in a secure and economic environment is the goal of
power system engineers. An important task in power system operation is to decide whether the system, at a given point of
time, operates safely, critically and optimally while the system operates safely. In this thesis work the problem of power
quality of voltage sag is detected by artificial neural network then trained data and neural network output simulated in neural
network block set, then it will be mitigated using DSTATCOM with neural network control block. Different aspects or
power line status were considered and simulated using Artificial Neural Network to get the response under changed
operating conditions.

Key words: Voltage Sag, DSTATCOM, Atrtificial Neural Network

1. Introduction

In electrical power distribution networks, it is essential to balance the supply and demand of active and reactive
power in an electric power system. If the balance is lost, the system frequency and voltage excursion may occur resulting, in
the worst case, in the collapse of the power system. Appropriate voltage and reactive power control is one of the most
important factors for stable power system. The distribution system losses and various power quality problems are increasing
due to reactive power. Nowadays electrical power transmission and distribution system face increasing demand for more
power, better quality with higher reliability at a lower cost as well as low environmental impact. Present developing
countries applying versatile voltage regulation and system stabilization measure, in order to utilize more effectively the
latent capacity in existing transmission networks in preference to committing larger resources to new overhead lines and
substations.The analysis of power quality in electrical power systems includes the study of transient disturbances as
frequency variations, sags, swells, flicker or interruptions. In this project, a measurement system of some transient
disturbances based on Artificial Neural Networks will be presented. A feedforward Artificial Neural Network (ANN) has
been off-line trained to detect the initial time, the final time and the magnitude of voltage sags and swells. Besides, the
designed system will be applied to detect transient voltage in electrical power systems. The performance of the designed
measure method will be tested trough a simulation platform designed in Matlab/Simulink through the analysis of some
practical cases.The main features this study will consider are those concerning voltage and current deviations, such as: sags,
under and over voltages etc. The goal of the artificial intelligence monitoring techniques used will be to recognise a
particular power quality deficiency, such as voltage sag to produce an output that can then be communicated to appropriate
power electronic device capable of rectifying the problem. The purpose of the study is to design a neural network
monitoring system capable of diagnosing power signal data for flaws in the power quality. The path to achieving this goal
contains 4 main steps:

1. Modelling the Neural Network Architectures.

2. Simulating/Training the Neural Network System.

3. Saving the state of neural network in software.

4. Output of neural network applies to DSTATCOM which mitigate voltage sag.
2. Neural network architecture:

The Artificial Neural Networks includes a large number of strongly connected elements: the artificial neurons, a
biological neuron abstraction. The model of an artificial neuron in a schematic configuration is shown in figure 1.
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Fig. 1. Artificial Neuron Model
The input data i(1), i(2), i(3), ..., i(n) flow through the synapses weights Wj. These weights amplify or attenuate
the inputs signals before the addition at the node represented by a circle. The summed data flows to the output through a
transfer function, f. The neurons are interconnected creating different layers. The feedforward architecture is the most
commonly adopted. The scheme is shown in figure 2.

T 5

\ZY >

INPUTS HIDDEN LAYERS OUTPUT LAYER

Fig.1.1.Feedforward Neural NetworkArchitecture

This network can be trained to give a desired pattern at the output, when the corresponding input data set is applied.
This training process is carried out with a large number of input and output target data. These data can be obtained using a
simulation platform or an experimental system. The training method most commonly used is the back propagation
algorithm. The initial output pattern is compared with the desired output pattern and the weights are adjusted by the
algorithm to minimize the error. The iterative process finishes when the error becomes near null.

3. Principle of Operation of Dstatcom:

The D-STATCOM s a three phase and shunt connected power electronics based reactive power compensation
equipment, which generates and /or absorbs the reactive power whose output can be varied so as to maintain control of
specific parameters of the electric power system.The D-STATCOM basically consists of a coupling transformer with a
leakage reactance, a three phase GTO/IGBT voltage source inverter (VSI), and a dc capacitor. The ac voltage difference
across the leakage reactance power exchange between the D-STATCOM and the Power system, such that the AC voltages
at the bus bar can be regulated to improve the voltage profile of the power system, which is primary duty of the D-
STATCOM.However a secondary damping function can be added in to the D-STATCOM for enhancing power system
oscillation stability. The D-STATCOM provides operating characteristics similar to a rotating Synchronous compensator
without the mechanical inertia. The D-STATCOM employs solid state power switching devices and provides rapid
controllability of the three phase voltages, both in magnitude and phase angle.The D-STATCOM employs an inverter to
convert the DC link voltage V¢, on the capacitor to a voltage source of adjustable magnitude and phase. Therefore the D-
STATCOM can be treated as a voltage controlled source. The D-STATCOM can also be seen as a current controlled source.

Fig 2.0 Single line diagram of a D-STATCOM

DSTATCOM Voltage Controller

The aim of the control scheme is to maintain constant voltage magnitude at the point where a sensitive load is
connected, under system disturbances. The control system only measures the r.m.s voltage at the load point, i.e., no reactive
power measurements are required. The VSC switching strategy is based on a sinusoidal PWM technique which offers
simplicity and good response. Since custom power is a relatively low-power application, PWM methods offer a more
flexible option than the Fundamental Frequency Switching (FFS) methods favored in FACTS applications.
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Fig 2.2. Generation of reference control signals for PWM controller

4. Simulation platform:

To simulate the proposed measurement system, including the ANN training process and its on-line performance, a
Matlab/Simulink platform has been designed. To carry out the network training process, a set of input voltage waveforms
with different length and depth sags was generated in Matlab/Simulink platform. The per unit voltage amplitude was
considered as desired network output. The training process of the neural network was carried out helped by the Neural
Network Matlab toolbox. The error evolution during the training process is presented in figure 3.In this paper two
layerNeural network model is used. In layer 1 transfer function is tansig and in layer 2 is purelin are used. The numbers of
neurons in layer 1 and in layer 2 are 10. The number of epochs used to train the network is 20 and error evolution during
training process performance is 0.00223422 and goal is 0.001. The Back propagation feed forward neural networks are used
to train the neurons in this model and with this developed model we are easily identified VVoltage Sag.
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Fig. 3. Error evolution during the training process
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Fig 4.0: Single-line diagram of the test system with DSTATCOM

g |
N - Bmema .
- . ==

Sy

Fig 4.1: Simulink model of test system to measure Voltage Sag, detection by Neural Network and mitigation by
DSTATCOM.

5. Results and Discussion:

The output of ANN is applied to the DSTATCOM by Breaker through external control switches. The first
simulation contains of a healthy system shows target for ANN as shown in fig.5.0, and a load is increased by three phase
induction motor, during the period 500-900ms. The voltage sag at the load point is 30% with respect to the reference
voltage. The second simulation is carried out using the same scenario as above now without DSTATCOM then now
DSTATCOM in operation in third simulation. Figure 5.1 shows the duration of voltage sag from 0.35s to 0.7s and during
this period the DSTATCOM responds well to give the system better ride through capability. The sag was mitigated within
20 ms and limited to less than 20% of sag before the system recovered to 1.0
p.u. The total simulation period is 1400ms. A set of simulations was carried out for the test system shown in Fig.4. The
simulations relate to three main operating conditions.

1) In the simulation period 500-900 ms, the load is increased by closing switch S1. In this case, the voltage drops by
almost 75% with respect to the reference value.

2) At 800 ms, the switch S1 is opened and remains so throughout the rest of the simulation. The load voltage is very close
to the reference value, i.e.1 pu.

3) In order to gain insight into the influence that capacitor size has on D-STATCOM performance, simulations
were carried. The total simulation period is 1.4 sec.

The DSTATCOM which mitigate the Voltage Sag is shown in fig. 5.3. Figure below shows a voltage waveform with depth
sag and the corresponding network output in fig 5.4.
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Fig. 5.0 Voltage response in p.u. of a healthy system
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Fig 5.1. Voltage response of the test system without DSTATCOM
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Fig 5.3 Voltage response of the test system with DSTATCOM.
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Fig5.4.NeuralNetwork output with DSTATCOM for layer 2 network.

6. Conclusions:

A procedure to measure on-line voltage disturbances using artificial neural networks has been presented. A feed
forward neural network has been designed and trained using input/output data supplied with computer simulations. The
neural network was satisfactorily tested for the detection and measurement of different voltage sags and swells and for the
detection of transient voltages in electrical power systems.The Voltage Sag is detected between the time 0.3 to 0.7 seconds
and during this period DSTATCOM is ON to mitigate the Voltage Sag. The results obtained showed that
the computational time is nearly instantaneous. The results are sufficiently accurate.
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Abstract

With natural and aerial images, besides the absence of exact damage, images are of a relatively poor quality and then
analysis in general is complex due to data composition, described in terms of speckle formation. Due to discolor creation and
reduction objects, it is complicated to correctly divide the ultrasound image to identify concerned objects with the exact
location and shape. There are a huge number of diverse approaches are used on segmenting an images freshly engaged. Seeded
region growing method is mostly applied for image segmentation based on region. But this method fails to process since the
region at the edge of the image is not processed well. To overcome this issue, the previous work presented Multitude Regional
Texture Extraction for Image Segmentation of Aerial and Natural Images. Based on multitude region, extraction of texture is to
be done for image segmentation. In this work, we plan to present a hybrid methodology for classification of segmented images
in an efficient manner. A hybrid unsupervised/supervised classification methodology is applied to aerial and natural images and
described briefly. The hybrid method varies from the conservative classification intellect to that the clustering algorithm is
useful to a set of regions that are acquired from the segmented image. The geometric parameters of these regions are utilized to
categorize based on the results attained. After the prior step, some regions are chosen to be training data sets on a supervised
categorization step. An evaluation is done among the pixel per pixel classification and the region classification. The
experimental evaluation is conducted with training samples of natural and aerial images to show the performance of the
proposed classification of segmented images for analysis using hybrid methodology and compare the results with an existing
seeded region growing model and Multitude Regional Texture Extraction for Image Segmentation.

Keywords: Segmentation, classification, hybrid methodology, supervised/unsupervised classification

1. Introduction

Image Processing is a method to improve unrefined images established from cameras/sensors located on satellites,
space surveys and aircrafts or pictures obtained in standard day-today existence for different applications. Several techniques
have been urbanized in Image Processing through the last decades. Most of the techniques are urbanized for improving images
attained from unmanned spacecrafts, space probes and armed inspection flights. Image Processing systems are fetching
fashionable owing to simple accessibility of influential workers computers, vast extent reminiscence devices, graphics software
etc. The widespread steps in image processing are storing, image scanning, enhancing and explanation.

Image segmentation is a basic so far still demanding setback in computer revelation and image processing. In
scrupulous, it is necessary procedures for several applications for instance object detection, target trailing, content-based image
recovery and medical image dealing out, etc. Generally, the objective of image segmentation is to separate an image into a
definite quantity of pieces which have logical features (color, texture, etc.) and in the temporarily to cluster the significant
pieces mutually for the expediency of perceiving. In several sensible applications, as a huge number of images are desired to be
gripped, human communications concerned in the segmentation procedure should be as less as probable. This creates habitual
image segmentation techniques more tempting. Furthermore, the achievement of several high-level segmentation approaches
also strains complicated habitual segmentation techniques.

Large image collections are available nowadays in various areas such as digital broadcasting, digital library,
entertainment, education, and multimedia communication. With this huge quantity of image, more competent storage space,
indexing and repossession of image information are stoutly essential. Every image in database can be measured as mosaics of
textured regions, and features of every textured region are able to be utilized to catalog the entire database for recovery point.
To execute such texture-based image recovery, the initial charge is to fragment textured regions from subjective images.
Texture segmentation might be pixel-wise or block-wise. Pixel-wise segmentation systems estimate the texture features in a
neighborhood adjoining every pixel in the image. The benefits of pixel-wise segmentation over block-wise segmentation
deceits in the elimination of blocky ness at section boundaries. Nevertheless, the calculation load is heavier. As image
repossession system does not entail precise frontier of the segmented regions, block-wised segmentation is frequently selected
as it is much earlier.
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In this work, we plan to present a hybrid methodology for classification of segmented images in an efficient manner. A
hybrid unsupervised/supervised classification methodology is applied to aerial and natural images and described briefly. The
hybrid method varies from the conservative classification intellect to that the clustering algorithm is useful to a set of regions
that are acquired from the segmented image. The geometric parameters of these regions are utilized to categorize based on the
results attained. After the prior step, some regions are chosen to be training data sets on a supervised categorization step. An
evaluation is done among the pixel per pixel classification and the region classification.

2. Literature Review

With the quick expansion of Intemet and multimedia knowledge, more and more digital media [1] counting images,
texts, and video are broadcasted over the Intemet. Large image collections are available nowadays in various areas such as
digital broadcasting, digital library, entertainment, education, and multimedia communication. With this vast amount of image,
more efficient storage, indexing and retrieval of visual information are strongly required for image segmentation [2].

In image segmentation we have a simple method called thresholding. The method is based on a clip-level (or a
threshold value) to turn a gray-scale image into a binary image. The key of this method is to select the threshold value (or values
when multiple-levels are selected). The feature point detection [3] is traditionally carried out using normal search profiles,
which are not guaranteed to cover the features of interest on the boundary, as these types of search regions lack tangential
coverage. The method incorporates global geometric constraints during feature point [4] search by using inter landmark
conditional probabilities. The A* graph search algorithm is adapted to identify in the image the optimal set of valid feature
points.

The Region — based texture extraction method [5] usually done by partitioning the image into connected regions by
grouping neighboring pixels of similar intensity levels. Then adjacent regions are merged. Over stringent criteria create
fragmentation; lenient ones overlook blurred boundaries and over merge. Hybrid techniques using a mix of the methods above
are also popular. A texture segmentation method of the image in the wavelet transform domain is used in order to identify the
coefficients of the textured regions in which the chaotic watermark is embedded. The watermark [6] is detected by computing
the correlation between the watermarked coefficients and the watermarked signal. Various techniques have been proposed to
find the clustered parts of the given image, e.g., agglomerative clustering [7], image matching [8]. But both these sample
methods are failed to process since it consumes more time to accumulate.

In order to decrease the inter-intra observer variability and save the human effort on labeling and classifying
these images, a lot of research efforts have been devoted to the development of algorithms for biomedical images. Among such
efforts, histology image classification is one of the most important areas due to its broad applications in pathological diagnosis
such as cancer diagnosis. The paper [9] proposes a framework based on the novel and robust Collateral Representative
Subspace Projection Modeling (CRSPM) supervised classification model for general histology image classification. Therefore,
quite a lot of software and applications have been developed for
Different tasks like cell detection [10], bio-image segmentation [11] and cell phenotype classification [12]. In this work, we
plan to present a hybrid methodology to improve classification for segmented images.

3. Proposed Classification Of Segmented Images For Analysis Using Hybrid Methodology

The proposed work is effectively designed for the classification of segmented image using hybrid
methodology. The proposed work has the purpose of showing a hybrid methodology of aerial and natural images classification.
The proposed classification of segmented images for analysis using hybrid methodology is processed under three different
phases. The first phase is to fragment the image into spectral homogenous regions. The second phase is clustering process
which is applied over the segmented image for further classification. The next step is a selection of regions that will be used as
training areas on the supervised classification step. The final step is, using the training areas, pertain a supervised algorithm and
categorize the image. The architecture diagram of the proposed classification of segmented images for analysis using hybrid
methodology is shown in fig 3.1.
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Fig 3.1 Architecture diagram of the proposed classification of segmented images for analysis using hybrid methodology
Conventionally, classification approaches have been splitted into two categories: supervised and non-supervised,
according to the proceedings used to obtain the training areas. Classification techniques are not utilized with the similar
intensity because of diverse reasons, for instance: processing capability and storage space of enormous volume of data, the
requirement to instruct teams and the largely performance of these techniques. The proposed hybrid method involved 5(five)
diverse steps and shown in fig 3.2: pre-processing (index and disparity), processing (segmentation and classification), and
confirmation of the exactness of the mapping, examination of the outcomes and expansion of the ultimate document.
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Fig 3.2 Steps included in hybrid methodology 3.2

Steps included in hybrid methodology
The segmentation technique proposed is entity delimitation using region-growing method. Primarily, the algorithm
tags each pixel as a different region. Pixels with connection values lesser than a threshold are combined. Presently the image is
divided into sub- regions; they will shortly be combined using a different threshold specified by the user. The procedural
proceedings of classification were supported on two different processes that harmonize each other. The first process proceeds
non-supervised classification, attempts to cluster pixels inside the identical spectral variance. The second process, supervised
classification, was prohibited by the collection of regions that symbolize every class. It was an example collection process.
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3.1 Image segmentation

To segment an image, the system divides the image into blocks by 4 * 4 pixels and removes a feature vector for every
block. The k-means algorithm is utilized to collect the feature vectors into numerous classes with each class equivalent to one
region in the segmented image. An unusual to the block-wise segmentation is a pixel-wise segmentation by structuring a
window centered on each pixel. A feature vector for a pixel is then removed from the windowed block. The benefit of pixel-
wise segmentation above block-wise segmentation is the exclusion of blocky ness at boundaries among regions. As we utilize
quite small block size and boundary blocky ness has small consequence on repossession, we decide block-wise segmentation
with the exercise of 12 times faster segmentation.

2.2 Image Classification

The procedural proceedings of classification are supported on two different processes that harmonize each other. First,
a non-supervised classification is employed; it attempts to collect regions utilizing as measures the spectral variance. The
second procedure, supervised classification, is restricted by collection of training fields that symbolize each class. The non-
supervised process is employed to choose spectral harmonized areas that will be employed, on a next step, as training fields
through the supervised classification.

2.2.1 Non-supervised classification.

This process will assist the collection of training fields in the image. Every pixel will be a homogeneous spectral
section. The region-growing algorithm will gather pixels that have similar uniqueness. Only one hypothesis is connected with
the data, they have to follow standard distribution. The equation that characterizes the surveillance delivery of every pixel is
equation 1 [13]:

X exp((y—)' CHy—p) .......eqn 1

2z [C)

Where |C]| signifies the determinant of the covariance matrix and p is the mean vector.
Like this, it’s probable to classify a Mahalanobis distance among two points x and y (equation 2):

(y—x)TC’l(y—x) ....... Eqn 2

Supposing that diverse observations are self-sufficient from one another, then the value of the equation 2 is a lavatory
changeable with X2 (Chi-squared) distribution. The algorithm consists of three steps. On the first step a region list is controlled
in a decrescendo mode by its area. It’s probable that regions with large areas are diplomat of a class. The threshold, specified in
percentage, describes a greatest Mahalanobis distance that sections could be far-flung from the class center. In a different mode,
we could state that this threshold describe a hiperelypsoid in the attributes hole that each region, whose way are within it, are
measured to fit in to a confident class.

The second step is primary classes’ recognition. The scheduled is to obtain the information parameters of the primary
region of the catalog as primary parameters of the class. On an iterative process, eliminate from the list each region whose
Mahalanobis distance is lesser than a threshold. Novel statistics parameters of the class are planned. This procedure is repetitive
in anticipation of promising to eliminate regions from the list. The next class is renowned as the similar way and the procedure
goes on waiting the list is unfilled. In the preceding step, it could ensue that a region could be misclassified. In the third pace,
the regions are divided again employing the novel centers definite on the earlier step, to right any deformation.

2.2.2 Supervised Classification.

The first thing in supervised classification to do is training field’s selection, and then the Bhattacharya algorithm is
employed. The Bhattacharya classificator is a supervised method employed to categorize segmented images, i.e., the object to
be categorized is not essentially a pixel but a section in the image. The procedures of this classification are the equivalent as the
pixel categorization. The Bhattacharya distance is conventionally employed as a separability appraise among classes to choose
image attributes. This distance is computed using the equation 3 [13]:

B=ZMH+in €y +Col/2 +Cb)|1/f
8 2 1(C,lIC,)
Where, C, and C, is the covariance matrix of classes A and B; MH is the Mahalanobis distance defined for two distinct classes
using the equation 4:
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C,+C 1
T by-1
MH = [(ﬂa — M) (aT) (1 —ub)} ...... eqn 4
Where, p is the means of each class.
Using the above steps, the classification of segmented image is done effectively using the hybrid methodology. The
experimental evaluation of the proposed classification of segmented images for analysis using hybrid methodology is described
in next section.

4. Experimental Evaluation

The experimentation conducted on Natural images to evaluate the performance of proposed local phase and threshold
texture extraction for future Natural segmentation. Implementation of the proposed algorithm is done in MATLAB. In addition
to noise removal, the proposed model also present qualitative results for the texture extraction of the natural image edges. The
localization accuracy of natural surface detection technique and assessing the accuracy of measuring relative inner layers of
separation is a clinically relevant task for which the system uses 2D imaging.

The datasets used here are segmented homogeneous region, number of images and number of pixels in segmented
region. The experimentation presented here gives a specify homogeneity criteria and produce the homogeneous region, and
merging the neighboring regions, which have similar intensity values.

During the segmentation step, much estimation was completed: degree of resemblance of 15, 20, 30 and 35, and
minimum area of 30 and 40 pixels. The disintegration level measured sufficient to the lessons was, degree of resemblance 35
and minimum area of 40 pixels. After description of these thresholds, a segmented image was formed to ensure if the
disintegration level was sufficient or not to the balance used and the authenticity.

On the image categorization step, two different processes were employed, as declared former. On the primary process,

non-supervised classification, the algorithm has as measure the Mahalanobis distance that is the similar as lowest amount
distance, except for the covariance matrix. From the segmented image of the previous step, it attempts to discover regions that
are analogous. Using cluster algorithm 24 different regions or program whose pixels illustrated analogous spectral
distinctiveness was established. The subsequent process, supervised classification, utilized some samples of the outcome
acquired in the previous classification process as training fields. The measures used were the Bhattacharya distance.
The results obtained by the use of this methodology were compared with the an existing seeded region growing model (SRGM)
and Multitude Regional Texture Extraction for Image Segmentation (MRTE). The percentage of concordance of accurate
classified image parts among the proposed hybrid methodology and pixel-per-pixel categorization was 70%. This strengthens
the authority of the proposed hybrid methodology.

5. Results And Discussion
In this work, we have seen how hybrid methodology efficiently classified the segmented image by following the steps
described briefly under section 3. An experimental evaluation is carried over with the set of natural and aerial images to
estimate the performance of the proposed classification of segmented images for analysis using hybrid methodology and
analyzed the outcomes. The performance of the proposed classification of segmented images for analysis using hybrid
methodology is measured in terms of
i) Similarity threshold
i) Selection of training fields
iii) Computation time
The below table and graph describes the effects of the proposed classification of segmented images for analysis using hybrid
methodology and compared the results with an existing seeded region growing model (SRGM) and Multitude Regional Texture
Extraction for Image Segmentation (MRTE).

No. of regions Similarity threshold
Proposed Hybrid approach MRTE Existing SRGM
5 0.20 0.15 0.9
10 0.32 0.19 0.11
15 0.43 0.29 0.16
20 0.50 0.24 0.21
25 0.56 0.36 0.25

Table 5.1 No. of regions vs. Similarity threshold
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The above table (table 5.1) describes the similarity threshold based on the number of regions identified in the given image. The
similarity threshold outcome of the proposed classification of segmented images for analysis using hybrid methodology and
compared the results with an existing seeded region growing model (SRGM) and Multitude Regional Texture Extraction for
Image Segmentation (MRTE).
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Fig 5.1 No. of regions vs. Similarity threshold

Fig 5.1 describes the similarity threshold of the regions for further classification process based on the number of
regions obtained through seeded region growing method. Obligation of lesser similarity will generate a huge number of
fragments in the unique image. In the further way about, high similarity threshold and small minimum areas, create
heterogeneous fragments. In the proposed classification of segmented images for analysis using hybrid methodology, the
similarity threshold is some more high since it used k means clustering for image segmentation. Similarity threshold is
measured in terms of either percentage or with some points. Compared to an existing SRGM and MRTE, the proposed hybrid
methodology provides better similarity threshold and the variance is 20-40% high in it.

Clustered image parts Selection of training fields (%)
Proposed Hybrid approach MRTE Existing SRGM
2 24 15 10
4 34 24 20
6 59 20 15
8 45 30 30
10 62 28 25

Table 5.2 Clustered image parts vs. Selection of training fields

The above table (table 5.2) describes the training fields’ selection based on the clustered parts of the given image. The
selection of training field of the proposed classification of segmented images for analysis using hybrid methodology and
compared the results with an existing seeded region growing model (SRGM) and Multitude Regional Texture Extraction for
Image Segmentation (MRTE).
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Fig 5.2 Clustered image parts vs. Selection of training fields
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Fig 5.2 describes the training fields’ selection based on the clustered parts of the given image. The proposed hybrid
methodology based on two distinct processes that complement each other. At first, a non-supervised classification is employed;
it attempts to collect regions using as measure the spectral variance. The second process, supervised classification, is proscribed
by collection of training fields that symbolize every class. A supervised method utilized to categorize segmented images, that is,
the object to be divided is not essentially a pixel but a region in the image. MRTE segmented the image alone based on the
shape and size of the growing regions. But the final segmentation results exhibit inaccurate homogeneous regions without
implementing texture-based analysis. Compared to an existing SRGM and MRTE, the proposed hybrid methodology provides
better training field selection and the variance is 30-40% high in it.

Image size Computation time (secs)
(pixels) Proposed Hybrid approach MRTE Existing SRGM
50 7.8 10.8 14.2
100 11.2 14.2 20.5
150 15.4 18.4 24.3
200 20.6 24.1 30.2
250 22.8 26.7 32

Table 5.3 Image size vs. Computation time
The above table (table 5.3) describes the computation time based on the size of the image measured in pixels. The
computation time of the proposed classification of segmented images for analysis using hybrid methodology is compared with
the results to an existing seeded region growing model (SRGM) and Multitude Regional Texture Extraction for Image
Segmentation (MRTE).
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Fig 5.3 Image size vs. Computation time

Fig 5.3 describes the computation time based on the size of the image measured in pixels. Since the proposed hybrid
approach performed the classification in a step by step process, the time consumes for classification is less compared to an
existing seeded region growing model (SRGM) and Multitude Regional Texture Extraction for Image Segmentation (MRTE).
SRGM technique will consume high computation time since it segment the image based on the region and it failed to process
the region on the edge of the image. The proposed hybrid approach provides a better classification outcome by consuming less
time.

Finally it is being observed that the proposed hybrid approach is efficiently performed the analysis and classification
of the segmented images by following the set of procedure described. A hybrid unsupervised/supervised classification
methodology is applied to aerial and natural images and processed in a reliable manner. But the final classification results
exhibit accurate homogeneous regions without implementing texture-based analysis.

6. Conclusion

In this work, a hybrid methodology of segmentation and classification of natural and aerial images were presented.
First the image is segmented and afterward, using non-supervised and supervised classification techniques, the image is
classified. A further purpose of the proposed hybrid methodology work was a comparative examination among the pixel-per-
pixel and the region classification. The proposed hybrid method consumes less effort by the user to attain the exact
classification on homogeneous spectral regions. That’s as there isn’t essential a huge number of samples, saving computation
time. The areas acquired with the segmentation method using region-growing algorithm, illustrated enhanced results than the
pixel classification. Concluding that, we can judge the universal results illustrated by utilizing region classification were
acceptable. The methodology provides good prospective to be employed in equally activities and an experimental evaluation
showed that the proposed hybrid methodology provides a better classification results on segmented image.
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Abstract

Elliptic curve cryptography [ECC] is a public-key
cryptosystem like RSA. In wireless networks and mobile
devices such as cell phone, PDA and smart card, security
of wireless networks and mobile devices are prime
concern. Elliptic curve can be applied to cryptography [5].

The principle attraction of ECC is that it appears
to offer equal security for a far smaller key size, thereby
reducing processor overhead. Applications that uses
Discrete logarithm problem-based Diffie Hellman has
more processing load as the key size has increased over
recent years. However, the processing load is especially
critical in a networks which have a relatively less
bandwidth, slower CPU speed, limited battery power.

Elliptic curve Diffie-Hellman (ECDH) key
exchange protocol is based on the elliptic curve discrete
logarithm problem(ECDLP). This paper presents the
implementation of the ECDLP-based Diffie-Hellman
protocol for communication over insecure channel.

Key Terms: Elliptic curve cryptography, ECDLP-based
Diffie-Hellman key exchange protocol.

I. Introduction

The fundamental goal of cryptography is to achieve
privacy to enable two people to send each other messages
over an insecure channel in such a way that only the
intended recipient can read the message.

In a symmetric-key cryptographic system, the entities first
agree upon the key. These keys should be secret and
authentic. The major advantage of the symmetric-key
cryptography is its high efficiency. However, there is a
drawback of key distribution problem.

In 1976 Diffie-Hellman algorithm was presented
by Whitfield Diffie and Martin E. Hellman[2] which
solves the problem of key distribution. The Diffie-
Hellman algorithm depends on the difficulty of computing
discrete logarithms.

Samta Gajbhiye
Sr. Associate Professor CSVTU
Dept of Computer Science Engineering
SSGI, Bhilai (C.G)

Key-exchange protocols are used in cryptography
which two parties can communicate over an insecure
network can generate a common secret key. Key exchange
protocols are essential for enabling the use of shared-key
cryptography to protect transmitted data over insecure
networks.

Elliptic Curve Cryptography (ECC) is a public
key cryptosystem based on elliptic curves. The basic
advantage of using elliptic curves for cryptography
purpose is that it appears to provide equal security for a far
smaller key size, and thus reducing processing
overhead[3].

The Diffie-Hellman key agreement protocol
provide the secrecy of the shared key because only the
communicating parties knows X, and Xg, where X, is the
private key of user A and xg is the private key of user B
,they can compute the shared secret key. The problem is
that neither of the communicating parties is assured of the
identity of the other, this problem can be solved if both
parties have access to a trusted third party that issues
certifications which assures their identity with the
corresponding public key[1] .

It is important to mention that the Diffie-Hellman
problem over elliptic curve with small keys is much harder
to solve than the discrete logarithm over finite fields[2]

Rest of the paper is organized as follows. Section
2 describes the background which is necessary to
understand the ECDLP-based Diffie-Hellman protocol.
Section 3 shows the implementation of ECDLP-based
Diffie Hellman algorithm in VB.NET. Section 4 is results
.Finally, Section 5 is conclusion and future scope of the
implementation.
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li. Elliptic Curve Concept

An elliptic curve is a plane curve defined by an
equation of the form
Y =x3+ax+h. 1)
where x, y are elements of GF(p), and each value of the ‘a’
and ‘b’ gives a different elliptic curve.
In equation y* = x> + ax + b, a b € K and
determinant—16(4a®+ 27b?) # 0(mod p). (2)
Here 'p' is known as modular prime integer making the EC
finite field.
The condition that —16(4a® + 27b%) # 0. implies that the
curve has no “singular points”, means that the polynomial
y? = x> + ax + b has distinct roots
The following shows the points of elliptic curve E(1,1)
and p=29

V=x+x+1
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Figl. Coordinate points of elliptic curve E(1,1) over E=29

An elliptic curve E consist of the solutions(X, y)
defined by (1) and (2), along with an additional element
called 0, which is the point of EC at infinity. The set of
points (x, y) are said to be affine coordinate point
representation.

The basic EC operations are point addition and point
doubling.

Point addition : In order to find the sum of two
points P and Q on elliptic curve E, we draw a line
connecting P and Q. This line will intersect E at exactly
one other point, which we will denote P * Q. P + Q will be
defined as the reflection of P * Q across the x-axis.

3% 3 256 2 A8 4 08 |oaos 1 1%
'
/
/

- e - A e -

4 (P+Q)

Fig2. Point addition operation

Point doubling: When P and Q are the same
point, we draw the tangent line to E at P and find the
second point where this line intersects E. We call this
point P * P. Again, we reflect this point over the x-axis to
obtain P + P.

Fig3.Point doubling operation
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The following figure shows case is where the line
connecting P and Q is vertical. In this case, we define P +
Q to be O, the point at infinity. Note that the line
connecting any point and O will be a vertical line, and
reflecting O about the x-axis results in O.
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|
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Fig4. Point at infinity

Let us start with P(xp,yp).

To determine 2P, P is doubled. This should be a point on
EC. Use the following equation, which is a tangent to the
curve at point P.

S = [(3%, 2+ a)/2y,] (mod p)  (3)

Then 2P has coordinates (X;,Y;) given by:
X, = (S* 2 x,) mod p
Yr =[S (%p-X) -yl (mod p)  (4)

For determining 3P, we use addition of points P and 2P,
treating 2P=Q. Here P has coordinates (X, Y,), Q=2P has
coordinates (Xq,Yq). Now the slope is:

S = [(Yg~Yp) / (Xq=Xp)] mod p

P+Q=-R
X, = (S? - X, - Xq) mod p
Yr=(S (Xp-X) -yp) modp  (5)

The value of kP can be calculated by a series of doubling
and addition operation

lii. Implementation Of
Hellman Algorithm
Consider an elliptic curve over the field Fp, where the
elliptic curve equation E: y? = x*+ax+ b, we set
a=1andb =1, then we get the elliptic curve E: y* = x* +
x+1. This equation must satisfy the equation 4a°+27b? # 0
mod p to form a group, this is verified. The following 36
points over E that satisfies this equation are[5]:

Ecdlp-Based Diffie

(0,1) (0,28) (6,7) (6,22) (8,12) (8,17) (10,5) (10,24) (11,3)
(11,26) (12,1) (12,28) (13,6) (13,23) (14,2) (14,27) (16,13)
(16,16) (17,1) (17,28) (18,14) (18,15) (19,8) (19,21)
(22,12) (22,17) (24,4) (24,25) (25,7) (25,22) (26,0) (27,7)
(27,22) (28,12) (28,17),0

These points may be graphed as below
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Fig5. Coordinate points for E,g(1,1) with base points in red
color

In our implementation ,we have used this curve for
generation of shared key at both peer

Elliptic curve Diffie Hellman key exchange algorithm[3]:
1.A select an integer na less than n.This is user’s A private
key.

User A generate a public key Pa= na G;the public key is a
point in Eq(a,b).

2.User B selects a private key ng and computes the public
key Pg=ng G.
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3. User A generates the secret key from B’s public key
K=na ng G
4.Similarly, B generates the secret key from A’s public
key
K= Ng nAG.
The two calculations for the generation of secret key
produces the same result.

IV. Results and Discussion

VB.NET socket layer programming has been
used for connecting two systems. Messages are transmit
from user A to user B when a socket is created.
In our implementation we use G=(11,3)[5] has been used
as generator or base point.
The following figure shows the communication between
users A and user B

USER A USER B

Stepl:User A chooses a
random number na=25

Step2:User A computes
public key Pa= np
G=25%*(22,3)=(24,4)
>
Step3: User B chooses a
random secret ng,=17
Step4: User B compute
public key Pg = ng G =
17(11,3) = (28,17) and
sends to user A.

-

Step6: User A compute
the shared secret
K=Pag=nangG
=25%*(12,17)=(12,28).

Step5:User B compute
the shared secret
K=Pag=ngnaG

= 17*(24,4)= (12,28).

Fig6: Steps to generate secret shared key

The following six GUI represents the above
steps to generate secret shared key at both the ends.
Fig7 shows the parameters set by user A for elliptic curve
with a=1,b=1 and p=29 and getting the coordinates and
base points of the curve. In fig8 user A compute public
key by selecting any base point and choosing a random
number as private key. User A sends public key and
parameter values to user B. User B gets all the parameters
send by user A, and also the public key of user A as shown
in fig9. Figl0 shows user B selecting private key and
computing public key and send it to user A. Generation of
shared key at user B is shown in figll. Figl2 shows
generation of shared key at user A.

HEOferdnen Ofienn

. Ellinte Curye Diffie Helimen jL?J'LBI

M Usimasen of Efzte et

Fig7: Displays the coordinate and base points of
elliptic curve

N

K Offeredin  (0F e

Fig8: Shows user A compute public key and sending to
user B
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V. Conclusion and Future Scope

The secret key generated by ECDLP-based Diffie Hellman is a pair of numbers. This key can be used as a session
key for encryption or decryption of messages by using any conventional symmetric key algorithm.
Elliptic curve groups are based on scalar multiplication. Consider the equation P,=kP; where P, and P, are the elliptic curve
coordinates and k< p. It is easy to calculate P, given k and p(prime number), but it is relatively hard to determine k given P,
and P,.This is called elliptic curve discrete logarithm problem(ECDLP).
Consider the group Eze(1,1) with P;= (11,3) and P,=(24,4).The brute-force method is to compute multiples of P,until P, is
found. Thus 25P,=(24,4) i.e k=25.In real application, k would be so large as to make the brute-force approach to take time in
months or years.
Diffie-Hellman over elliptic curve is implemented on many small devices (e.g. smart card) where limited processing power
and limited memory capacity exist, this is due to the small number of bits required to perform the encryption and decryption
process. Elliptic curves are considered newly in cryptography and is one of the most researched topic in cryptography
ECDLP-based Diffie-hellman algorithm can be used in applications where security is required. Mobile computing, wireless
networks, server based encryption, encryption for images, financial communication protocols, military based applications and
many other. There is a lot of research required for its practical implementation.
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Abstract:

In this paper a fuzzy logic controller as power system stabilizer for stability enhancement of a multi-machine power
system is presented. Power system stabilizers (PSSs) are added to excitation system or control loop of the generating unit to
enhance the damping during low frequency oscillations. In order to accomplish the stability enhancement, speed deviation (Aw)

and acceleration (A ) of the rotor of synchronous generator were taken as the input to the fuzzy logic controller. These
variables produce significant effects on damping of the generator shaft mechanical oscillations. The simulations were tested
under different operating condition and the responses of stabilizing signal were computed. The performance when compared
with the conventional PID controller the results of fuzzy controller are quite encouraging and satisfactory.

Keywords: adaptive controller, fuzzy logic, PID stabilizer, synchronous generators.

I. Introduction

Fuzzy logic control has emerged as a powerful tool and it start to be used in various power system applications. The
application of fuzzy logic control technique appears to be most suitable one whenever a well-defined control objective cannot
specified, the system to be controlled is a complex, or its exact mathematical model is not available [1-3]. Most power system
stabilizers are used in electric power systems to employ the classical linear control theory approach based on a linear model of a
fixed configuration of the power system. Such a fixed-parameter PSS, called a conventional Power System Stabilizer (CPSS).
[4,5] Low -frequency oscillations are a common problem in large power systems. A power system stabilizer (PSS) can provide
a supplementary control signal to the excitation system and/or the speed governor system of the electric generating unit to damp
these oscillations [6]. Most (PSS) is used in electrical power system employing the classical linear control theory approach
based on a linear model of affixed configuration of power system. Such affixed parameter PSS, is also called conventional PSS.
It is widely used in power system and has made a great contribution in enhancing power system dynamics. The parameters of
CPSS are determined based on a lineazed model of power system around a nominal operating point. Because power system are
highly nonlinear systems, with configurations and parameters that change with time, the (CPSS) design based on the linearized
model of the power system cannot guarantee its performance in a practical operating environment [7-9].

This paper presents power system stabilizer with an adaptive PID fuzzy controller for different operating conditions of
the power system. Various simulations have been performed for multi-machine power system.

1. Model of A process-Synchronous Generator

The system consists of synchronous generator, turbine, governor, and tie-line mode. The power flow over the transmission line
will appear as a positive load to one area and equal but negative load to the other, or vice versa, depending on the direction of
power flow. A block diagram represents this interconnection can be shown as in figure 1 the tie-power flow was defined as
going from areal to area2 [10,11].
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Figure 1 system model configuration

In figure 1 APm is deviation of mechanical power, AP is non frequency sensitivity, m=2H where H is inertia constant,
D is load of machine, APtie is tie power deviation, 1/R is net gain.
The model of the system is built in the Matlab/Simulink software suite as shown in figure 2. Electric power is generated by
converting mechanical energy into electrical. The rotor mass which contains turbine and generator unit, stored kinetic energy
accounts for sudden increase in the load. Neglecting the rotation losses, a generator unit is said to be operating in the steady-
sate at a constant speed when the difference between electrical torque and mechanical torque is zero [8].

I11. Power System Stabilizer

Power system stabilizer is control device that used to enhance damping of power system oscillations in order to extend
power transfer limits of the system and maintain reliable operation of the grid.
It can be proved that a voltage regulator in the forward path of the exciter generator systems will introduce a damping torque
and under heavy loading conditions this damping torque becomes negative. This is a situation where dynamic instability may
cause concern. Further, it has been also pointed out that in the forward path of excitation control loop, the three time constants
introduce a large phase at low frequencies just above the natural frequency of the excitation systems. To overcome this effect
and improve damping compensating network called “power system stabilizer (PSS)” can be introduced. The basic structure of
the conventional power system stabilizer is shown in figure 3 [8].

Limiter Phase-Compensation Washout Filter

3 EEEST b Y R b
i I+5T, I +sT, | +5T,

Figure 3: Conventional Power System Stabilizer.

The control equation is given by:
SK, T, (1+ ST,)(1+ ST,)

(1+ ST, )1+ST,)1+ST,)

Output (PSS)= Input @

Where;

K : Power System Stabilizer gain.

T, : washout time constant.

T.,T,, T3, T4 :Time constant selected to provide a phase lead for the input signal in the range of frequencies of interest.

IV. Fuzzy Logic Controller

In last decade, fuzzy logic controllers (FLCs) has being used as PSSs, have been developed and tested [12, 13]. As shown in
figure 4, there are specific components characteristic of fuzzy controller to support a design procedure-processing block. In the
block diagram in Figure 4 the controller is between a preprocessing block and a post-processing [14].
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Figure 4: Fuzzy controller structure

The speed deviation (Aw) and acceleration ( Ac:)) of the rotor of synchronous generator were taken as the input to the fuzzy
logic controller. The main part of FLC is the rule base and the inference machine, the rule base is normally expressed in asset of
fuzzy linguistic rule, with each rule triggered with varying belief for support. The complete set of control rules is shown in table
1.

Table 1: Fuzzy Rules.

. Ce NB NS VA Ps PB
NB NB NB NS NS Z
NS NB NS NS Z Ps
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Figure 5: Simulink model of multi-machine power system using PID Controller.

The Simulink model shown in figure (5) shows multi-machine power system controlled with PSS. Frequency deviation
response of multi- machine using conventional PSS is shown in figure (6). Figure (7) shows the synchronous machines
controlled with fuzzy PD+I controller simulated in Matlab/Simulink software. Frequency deviation response of multi- machine
using fuzzy controller is shown in figure (8).
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Concolustions

This paper he fuzzy controller has an excellent response with small oscillation, while the PID controller response

shows ripples and some oscillation before reaching the steady-state operating point. It was shown that an excellent performance
of the fuzzy controller in contrast to the conventional one is the control loop of the generating unit of power system achieved.
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Abstract:

Due to the revolutionary change in data mining and bio-informatics, it is very useful to use data mining techniques to
evaluate and analyze bio-medical data. In this paper we propose a frame work called duo-mining tool for intelligent Text
mining system for diabetic patients depending on their medical test reports. Diabetes is a chronic disease and major
problem of morbidity and mortality in developing countries. The International Diabetes Federation estimates that 285
million people around the world have diabetes. This total is expected to rise to 438 million within 20 years. Type-2 diabetes
mellitus (T2DM) is the most common type of diabetes and accounts for 90-95% of all diabetes. Detection of T2DM from
various factors or symptoms became an issue which was not free from false presumptions accompanied by unpredictable
effects. According to this context, data mining and machine learning could be used as an alternative way help us in knowledge
discovery from data. We applied several learning methods, such as K-Nearest Neighbor, decision tree, support vector
machines, acquire information from historical data of patient’s from medical practicing centers in and around Guntur. Rules
are extracted from Decision tree to offer decision-making support through early detection of T2DM for clinicians. Through
this paper, we tried to determine how the extracted knowledge by the Text Mining is integrated with expert system knowledge
to assist crucial decision making process.

Keywords: Text Mining, K-Nearest Neighbor, Support Vector Machines, Decision Trees, Type-2 diabetes, Duo Mining, Data
Mining.

1. Introduction

Diabetes is an illness which occurs as a result of problems with the production and supply of insulin in the body [1].
People with diabetes have high level of glucose or “high blood sugar” called hyperglycemia. This leads to serious long-term
complications such as eye disease, kidney disease, nerve disease, disease of the circulatory system, and amputation this is not
the result of an accident.

Diabetes also imposes a large economic impact on the national healthcare system. Healthcare expenditures on
diabetes will account for 11.6% of the total healthcare expenditure in the world in 2010. About 95% of the countries covered
in this report will spend 5% or more, and about 80% of the countries will spend between 5% and 13% of their total healthcare
dollars on diabetes [2]

Type-2 diabetes mellitus (T2DM) is the most common type of diabetes and accounts for 90-95% of all diabetes
patients and most common in people older than 45 who are overweight. However, as a consequence of increased obesity
among the young, it is becoming more common in children and young adults [1]. In T2DM, the pancreas may produce
adequate amounts of insulin to metabolize glucose (sugar), but the body is unable to utilize it efficiently. Over time, insulin
production decreases and blood glucose levels rise. T2DM patients do not require insulin treatment to remain alive, although
up to 20% are treated with insulin to control blood glucose levels [3].

Diabates has no obvious clinical symptoms and not been easy to know, so that many diabetes patient unable to obtain
the right diagnosis and the treatment. Therefore, it is important to take the early detection, prevent and treat diabetes disease,
especially for T2DM.

Recent studies by the National Institute of Diabetes and Digestive and Kidney Diseases (DCCT) in India shown that
effective control of blood sugar level is beneficial in preventing and delaying the progression of complications of diabetes [4].
Adequate treatment of diabetes is also important, as well as lifestyle factor such as smoking and maintaining healthy
bodyweight [3].

According to this context, data mining and machine learning could be used as an alternative way in discovering
knowledge from the patient medical records and classification task has shown remarkable success in the area of
employing computer aided diagnostic systems (CAD) as a “second opinion” to improve diagnostic decisions [5]. In this
area, classifier such as SVMs have demonstrated highly competitive performance in numerous real-world application such
medical diagnosis, SVMs as one of the most popular, state-of-the-art data mining tools for data mining and learning [6].

In modern medicine, large amount of data are collected, but there is no comprehensive analysis to this data.
Intelligent data analysis such as data mining was deployed in order to support the creation of knowledge to help clinicians in
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making decisions. The role of data mining is to extract interesting (non-trivial, implicit, previously unknown and potentially
useful) patterns or knowledge from large amounts of data, in such a way that they can be put to use in areas such as decision
support, prediction and estimation [7].

With this paper, we make two contributions. We present empirical result of inductive methods for detecting T2DM
using machine learning and data mining. We structured the paper as follow: section 2 provides a brief explanation about
several classifiers and medical data used in this research and the detailed information about text tokens were also explained in
this section. Section 3 gives experimental design, and experimental result and discussion; we concluded the paper with
summarization of the result by emphasizing this study and further research.

2. Research Method
2.1. Data Collection

We collected diabetic’s patients from one of the government public hospital NRI and Manipal Institute , Guntur-
Andhra Pradesh, India from 2009 to 2011. The patients included only type-2 diabetes, whereas other types of diabetes were
excluded. All patients of this database are men and women of age between 0-20 Years. The variable takes the value “TRUE”
and “FALSE”, where “TRUE” means a positive test for T2DM and “FALSE” means a negative test for T2DM.
It is important to examine the data with preprocessing which consist of cleaning, transformation and integration. The analysis
clinical attributes: (1) Gender, (2) Body mass, (3) Blood pressure, (4) Hyperlipidemia or Cholesterol (5) Fasting blood sugar
(FBS), (6) Instant blood sugar, (7) Family history, (8) Diabetes Guest history, (9) Habitual Smoker, (10) Plasma insulin or
Glucose, and (11) Age. The preprocessing method is briefly explained in next section.

2.2. Methodology
2.2.1 Text Mining

Text mining is also called as intelligent text analysis, text data mining, or knowledge discovery in text uncovers
previously invisible patterns in existing resources. Text mining involves the application of techniques from areas such as
information retrieval, natural language processing, information extraction and data mining Text Mining itself is not a function,
it combines different functionalities Searching, Information Extraction (IE), Categorization, Summarization, Prioritization,
Clustering, Information Monitor and Information Retrieval. Information Retrieval (IR) systems identify the documents in a
collection which match a user’s query. The major steps in text mining were 1) Text Gathering and 2) Text Preprocessing. Text
gathering includes collection of raw documents like Patient information which were in the text or script format and these
documents may contain unstructured data. Preprocessing phase starts with tokenization. Tokenization is division of a document
into terms. This process also referred as feature generation. In text preprocessing The raw data in the form of text files is
collected from text scripts or Flat files. The data is converted in to structured format and stored in Microsoft Access Database.

To do the Information Extraction and Search, we use an mechanism call Duo-Mining developed in Java as the part of
the Text Mining Tool and converts the Unstructured data into the structures manner.

The following Figure 1, shows the Text Mining and Conversion of unstructured data into structures data set.

Text > Tokeniz | Feature
Gatheri ation Extracti
A
N
Transfor < Data
- mation Analvsis
Scrip
ts

Figure 1: Conversion of Unstructured data into Structured Data Set using Duo-Mining Tool.
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2.2.2. Support Vector Machines (SVMs)

Support vector machine (SVMs) are supervised learning methods that generate input- output mapping functions from
a set of labeled training datasets. The mapping function can be either a classifiaction function or a regression function [6].
According to Vapnik [11], SVMs has strategy to find the best hyperplane on input space called the structural minimization
principle from statistical learning theory.
Given the training datasets of the form {(x1,c1),(x2,c2),....(Xn,Cn)} where cj is either 1 (“yes”) or 0 (“no0”), an SVM finds
the optimal separating hyperplane with the largest margin. Equation (1) and (2) represents the separating hyperplanes in the
case of separable datasets.
wXj+b>+1, forci=+1 Q)

WXFD<-1, forci =-1 2

The problem is to minimize |w| subject to constraint (1). This is called constrained quadratic programming (QP)
optimization problem represented by:

minimize (1/2) ||
subjecttocj(w.xj —b)>1 3)
Sequential minimal optimization (SMO) is one of efficient algorithm for training SVM [12]

2.2.3. K-Nearest Neighbors

One of the simplest learning methods is the Nearest Neibhor [13]. To classify an unknown instance, the performance
element finds the example in the collection most similar to the unknown and returns the example’s class label as its prediction
for the unknown. Variants of this method, such as IBSy, find the k most similar instances and return the majority vote of their
class labels as the prediction.

2.2.4 Decision Tree
A decision tree is a tree with internal nodes corresponding to attributes and leaf nodes corresponding to class labels.
Most implementations use the gain ratio for attribute selection, a measure based on the information gain [12].
The following Table 1 illustrates the data specifications
Table 1: Data Set for Diabetes Specification

NO | Attribute Name Explanation

1 Plasma Insulin/Glucose Glucose Concentration (high/Low)

2 FBS Fasting blood sugar (mg/dl)

3 Body Mass Index (BMI) Body mass of patients (Kg)

4 Blood Pressure Blood Pressure in mmHg

5 IBS Instant Blood Sugar (mg/dl)

6 AGE Patient age (child, adult, old)

7 Diabetes Gestational When pregnant women, who have never had diabetes before (Boolean)

8 Family History Condition of abnormally elevated levels of any or all lipids and/or lipoproteins in the
blood(Boolean)

9 Hyperlipidemia/Cholesterol | In the blood(Boolean)

10 | Smoker Patient’s smoking habit (Boolean)

11 | Gender Patient’s gender (male or female)
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3. Analysis and Results

We conducted two experimental studies using our data collection described previously. We first applied all the
classification methods the dataset collected, and we examined and validated the accuracy both in quantitative and qualitative
measure. Quantitative measure is computed in percent, whereas qualitative measure is acceptance degree of patterns by

clinicians.
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Testing for type 2 diabetes in children

Criteria — To identify and group classes of people according to age, sex and race in the form of cluster patterns, based on
various datasets, we also performed various types of comparison with health with respect to symptoms of diabetic’s patients.
Overweight (BMI > 85th percentile for age and sex, weight for height > 85th percentile, or weight > 120% of ideal for height)

Plus, Any two of the following risk factors:
1. Family history of type 2 diabetes in first- or second-degree relative

2. Race/ethnicity (Indian)
3. Signs of insulin resistance or conditions associated with insulin resistance (acanthosis, hypertension, dyslipidaemia, or

PCOS)

The following Tables 2.1(a) to Table 7.1(b) illustrates the different comparisons between healthy people and Diabetes.

Table-2.1(a): (Diabetes Mellitus): Comparison of Anti Oxidants with GHb in healthy People between the age group of 0- 20

ears
Patient Age | Sex Blood Calcium
code Glucose
(>120) Zinc | Copper | Folic acid | Homo-cysteine
1 4 F 216 8 45 75 4.45 17
2 9 F 158 7.8 60 69 3.98 19
3 11 | M 182 8.1 57 62 4.01 14
4 14 M 172 9 52 70 4.06 27
5 16 F 201 8.4 59 74 3.76 16
6 18 M 177 8.3 44 68 5.29 13
7 19 F 208 7.8 52 76 3.18 39
8 20 | M 182 75 49 79 497 15
Table-2.1(b) (Healthy): Comparison of Anti Oxidants with GHb in healthy People between the age group of 0- 20 years
Patientcode | Age | Sex Blood Glucose Calcium
(<=120) Zinc | Copper | Folicacid [ Homocysteine
1 5 M 98 9.3 80 105 5.98 6
2 8 F 102 9.2 85 110 6.2 8
3 10 F 79 9.5 86 106 6.51 8
4 15 M 110 9.8 90 101 6.16 9
5 20 M 120 9.6 92 112 6.05 7

Table-3.1(a) (Diabetis): Comparison of Thyroid function in Diabetes Mellitus Patients between the age group of 0- 20

years
Patient code Age Sex T3 T4 TSH

1 4 F 0.98 5.62 1.09

2 9 F 0.85 6.24 2.64

3 11 M 0.82 6.24 25

4 14 M 1.01 7.25 3.18

5 16 F 0.48 3.52 15.9

6 18 M 1.09 6.85 2.51

7 19 F 0.71 8.1 1.42

8 20 M 1.12 5.97 1.08
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Table-3.1(b) (Healthy): Comparison of Thyroid function in Healthy people between the age group of 0- 20 years
Patient code Age Sex T3 T4 TSH
1 5 M 0.87 6.45 0.98
2 8 F 1.04 5.93 1.05
3 10 F 0.92 7.01 2.45
4 15 M 0.89 5.64 1.81
5 20 M 1.02 6.2 2.15

Table-4.1(a) (Diabetis): Comparison of Enzymes and GHb in Diabetes Mellitus Patients between the age group of 0- 20

years
Patient code Age Sex SGPT SGOT Alk. PHO Glycosilated haemoglobin
(GHDb)
1 4 F 17 29 418 8.2
2 9 F 28 31 214 6.6
3 11 M 24 11 129 7.3
4 14 M 34 36 98 7
5 16 F 21 28 254 7.8
6 18 M 19 25 208 7.1
7 19 F 34 24 205 8
8 20 M 32 34 365 7.3
Table-4.1(b) (Healthy): Comparison of Enzymes and GHb in Healthy Peoples between the age group of 0- 20 years
Patient code Age Sex SGPT SGOT Alk. PHO Glycosilated haemoglobin
GHb)
1 5 M 22 26 148 4.9
2 8 F 25 30 152 5
3 10 F 31 34 160 4.4
4 15 M 27 25 132 53
5 20 M 20 24 141 5.6

Table-5.1(a) (Diabetis): Comparison of Lipids (Different type of cholesterols) in Diabetes Mellitus Patients between the
age group of 0- 20 years

Patient Age Sex BMI Cholesterol HDL-Chol Triglycrides VLDL LDL
code

1 4 F Over weight 101 41 125 25 35
2 9 F Over weight 132 38 148 30 64
3 11 M | Over weight 130 45 150 30 55
4 14 M | Over weight 148 40 129 26 82
5 16 F Proportional 167 42 115 23 102
6 18 M | Over weight 180 41 127 25 114
7 19 F Proportional 125 39 142 28 58
8 20 M | Over weight 184 39 150 30 115

Table-5.1(b) (Healthy): Comparison of Lipids (Different type of cholesterols) in Healthy People between the age group
of 0- 20 years

Patient code Age Sex BMI Cholesterol HDL-Chol Triglycr VLDL LDL
Ides
1 5 M Thin 162 42 128 27 93
2 8 F Proportional 158 40 110 22 96
3 10 F Thin 170 38 132 26 106
4 15 M Thin 165 40 108 22 103
5 20 M Proportional 160 42 115 23 95
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Table-6.1(a) (Diabetes): Comparison of Regular parameters in Diabetes Mellitus Patients between the age group of 0- 20
years
Patient code Age Sex Macro Anti-Insulin Hb % Micro

Albunuria (in g/dl) albunuria

1 4 F Normal 8.1 8.9 10

2 9 F Normal 5.6 7.6 18

3 11 M Normal 3.7 10.1 9

4 14 M Traces 9.1 9.5 22

5 16 F Normal 5.4 8.4 17

6 18 M Normal 7.9 9.1 16

7 19 F Normal 2.4 10.2 20

8 20 M + 9.1 6.9 42
Table-6.1(b) (Healthy): Comparison of Regular parameters in Healthy people between the age group of 0- 20 years

Patient code Age Sex Macro Anti-Insulin Hb % Micro

albunuria (in g/dI) albunuria

1 5 M Normal 0.5 125 12

2 8 F Normal 0.1 13.6 17

3 10 F Normal 0.2 13.0 18

4 15 M Normal 0.6 12.9 20

5 20 M Normal 0.3 14.0 16

Table-7.1(a) (Diabetes): Comparison of Regular parameters in Diabetes Mellitus Patients between the age group of 0- 20

years
Patient code Age Sex Blood Urea Creatinine Albumin Bilirubin
Glucose
1 4 F 216 45 1.2 2 0.9
2 9 F 158 38 1.1 2.9 0.7
3 11 M 182 42 1 2.6 1.1
4 14 M 172 29 1.4 3.8 0.9
5 16 F 201 34 1.2 2.5 0.8
6 18 M 177 24 0.8 2.9 1
7 19 F 208 45 1.3 3.2 1
8 20 M 182 56 1.8 3.9 1.1
Table-7.1(b) (Healthy): Comparison of Regular parameters in Healthy people between the age group of 0- 20 years
Patient code Age Sex Blood Urea Creatinine Albumin Bilirubin
Glucose
1 5 M 98 18 0.7 3.6 1.8
2 8 F 102 24 0.6 3.8 1.2
3 10 F 79 30 1 3.2 1
4 15 M 110 22 0.9 3.5 0.8
5 20 M 121 28 1 3.8 1

The following Table 8 illustrates the Classification accuracy (%) of each spitted feature in the dataset

Table 8. Classification Accuracy (%)

Attribute KNN SVMs DT Average
Blood Sugar/ 95,86 95,86 95,17 95,51
FBS

Plasmainsulin/ 95,40 96,55 96,78 95,86
Glucose

Hyperlipidemia/Choleste | 95,17 97,01 96,55 96,36
rol

BMI 95,40 96,55 96,78 95,86
Average 95,45 95,49 96,32
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This research has four main outcomes regarding to detect T2DM. First, we start the assumption with Plasma insulin or
Glucose and then BMI, Cholesterol and Blood Sugar. As compared the average classification accuracy of three mechanisms.
Decision Tree mechanism shows the better performance. Surprisingly the average accuracy for Plasma insulin or Glucose and
BMI were appearing same in all mechanisms.

Second, internist detected T2DM only by their experience. Thus, presumption attributes such as smoker and
gestational history was avoided. Our study finds those attributes was found in many diabetic patients.
The following Table 9 illustrates about the extracted rules for determining the diabetics for the age group 0-20.

Table 9. Qualitative Measure in Detecting T2DM

PATTERN/RULES Extracted from Decision Tree Internist’s acceptance (Yes/No)
R1 : If Plasmainsulin is high and BMI is overweight and Hyperlipidemia is equal to 0 and | YES
family history is equal to 0 and smoker is equal to 1 then class YES
R2 : Else IF plasmainsulin is high and BMI is proportional and hyperlipidemia is equal to 1 | YES
and IBS is greater than or equal to 200 mg/dl AND Class YES ELSE IF plasmainsulin is low
AND FBS is less than or equal to 126 mg/dl then Class NO

R3: AND blood pressure is greater than or equal to 140/90 mmHg AND IBS is less than | NO
or equal to 200 mg/dl THEN class NO ELSE IF plasmainsulin is low AND FBS is greater than
or equal to 126 mg/dl AND BMlI is proportional AND IBS is less than or equal to 200 mg/dl
THEN class NO

R4 : ELSE IF plasmainsulin is high AND BMI is thin AND FBS is greater than or equal to | YES
126 mg/dl AND hyperlipidemia is equal to 1 THEN class Yes
R5 : hyperlipidemia is equal to 1 AND IBS is greater than or equal to 200 mg/d AND FBS is | NO
greater than or equal to 126 mg/dl THEN class NO

The following Figure 3 shows the decision tree for the above deduced Rules

Low
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Proportional
=126

Thin

Over weight
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° " zoo
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Figure 4: Accuracy Chart
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The above graph gives a comparative report of predicting clinical trial of type 2 diabetics patients for age group 0-20

years, Decision tree method is the best prediction from the other two algorithms.

Our study involved every other children's hospital and NRI Hospital (n = 31), each diabetologist in private practice (n
= 122), and every internal medicine unit (n = 164) in BW. A written clinical results and test with questionnaire and were used
to identify children with T2DM and MODY who had been examined at any of these institutions between 2009 and 2011.
Population data were drawn from the national census of 2011 and the subsequent annual updates.

DIABETES EFFECTED PATENTS FOR AGE GROUP 0-20
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Fig 5: Count of Diabetic Effected Persons for the Age Group 0-20 Years
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From the live chart (Figure 4, figure 5 and Figure 6), Type 2 diabetes is estimated to affect next over 4.5 million people
in the Andhra Pradesh , India. The likelihood of developing type 2 diabetes is influenced by genetics and environment, If either
parent has type 2 diabetes, the risk of inheritance of type 2 diabetes is 15%, If both parents have type 2 diabetes, the risk of
inheritance is 75%, Almost 1 in 3 people with type 2 diabetes develops over kidney disease, Within 5 years of diagnosis of type
2 diabetes, 60% of people diagnosed have some degree of retinopathy, type 2 diabetes carries the risk of diabetes complications
over a long period of time.

The major complication effect the patients with type 2 diabetes from the above three graphs :
Retinopathy. Up to 20%, most commonly occurs after the onset of puberty and after 5 to 10 years of diabetes duration, it has
been reported in prepubertal children and with diabetes duration of only 1 to 2 years. Referrals should be made to eye care
professionals with expertise in diabetic retinopathy, an understanding of the risk for retinopathy in the pediatric population, as
well as experience in counseling the pediatric patient and family on the importance of early prevention/intervention. For
children with type 2 diabetes, the first ophthalmologic examination should be obtained once the child is 10 years of age or older
and has had diabetes for 3 to 5 years.

In type 2 diabetes, the initial examination should be shortly after diagnosis. In type 1 and type 2 diabetes, annual
routine follow-up is generally recommended. Less frequent examinations may be acceptable on the advice of an eye care
professional.
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Nephropathy. — 12% of the patients were affected, To reduce the risk and/or slow the progression of nephropathy, optimize
glucose and blood pressure control. In type 2 diabetes, annual screening should be considered at diagnosis. Screening may be
done with a random spot urine sample analyzed for microalbumin-to-creatinine ratio. Confirmed, persistently elevated
microalbumin levels should be treated with an ACE inhibitor, titrated to normalization of microalbumin excretion if possible.

Neuropathy. Although it is unclear whether foot examinations are important in children and adolescents, annual foot
examinations are painless, inexpensive, and provide an opportunity for education about foot care. The risk for foot
complications is increased in people who have had diabetes over 10 years.

Lipids. Based on data obtained from studies in adults, having diabetes is equivalent to having had a heart attack, making
diabetes a key risk factor for future cardiovascular disease.

In children older than 2 years of age with a family history of total cholesterol over 240 mg/dl, or a cardiovascular
event before age 55, or if family history is unknown, perform a lipid profile after diagnosis of diabetes and when glucose
control has been established. If family history is not a concern, then perform a lipid profile at puberty.

Children with type 2 diabetes should have a lipid profile soon after diagnosis when blood glucose control has been
achieved and annually thereafter. Experts also recommend lipid testing every two years if the lipid profile is normal.

To assess the prevalence of type 2 diabetes mellitus (T2DM) and Maturity onset diabetes of the young (MODY) in
children and adolescents aged 0-20 yr in Guntur-Vijawayada(AP), India, and to compare our results with various algorithm
techniques.

4. Conclusions:

The prevalence of T2DM for the age range from 0 to 20 yr is 2.30/100 000, whereas the prevalence of MODY in the
same age range is 2.39/100 000. The median age of patients with T2DM was 15.8 yr, and 13.9 yr for MODY patients. The
majority of patients with either T2DM or MODY were treated in children's hospitals and by consultant diabetologists. A
molecular genetic analysis was done to substantiate the clinical diagnosis in less than half of the recruits (14.3% of T2DM and
44.8% of MODY patients). The prevalence of T2DM and MODY is considerably lower than the prevalence of type 1 diabetes.
Type 2 diabetes thus continues to be a rare disease in children and adolescents in Andhra Pradesh, as is also the case in other
states of India.

This paper collects and analyzes medical patient record of type-2 diabetes mellitus (T2DM) with knowledge discovery
techniques to extract the information in the form of text or script format from T2DM patients in one of public hospital in
Guntur, Andhra Pradesh, India. The experiment has successfully performed with several data mining techniques and Decision
Tree mechanism as part of data mining technique achieves better performance than other classical methods such as K-NN
Method. Extracted rules using decision tree are conformed to clinician’s knowledge and more importantly, we found some
major attributes such as plasmainsulin, BMI became a significant factor in our case study.This research might have some
limitations and is being optimized. Later, it will focus on increasing the datasets in order to maximize result and discover novel
optimal algorithm. As further researches, it would interest to include other risk factors such as sedentary lifestyle, Familiy
History, Blood Pressure and Smoker.
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A Characterization of Magneto-Thermal Convection in Rivlin-Ericksen
Viscoelastic Fluid in a Porous Medium
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Department of Mathematics, Govt. College Nadaun, Dist. Hamirpur, (HP) INDIA 177033
“Department of Mathematics, Rajiv Gandhi G. C. Kotshera, Shimla (HP), INDIA 171004

Abstract:

A layer of Rivlin-Ericksen viscoelastic fluid heated from below in a porous medium is considered in the presence
of uniform vertical magnetic field. Following the linearized stability theory and normal mode analysis, the paper
mathematically established the conditions for characterizing the oscillatory motions which may be neutral or unstable, for
any combination of perfectly conducting, free and rigid boundaries at the top and bottom of the fluid. It is established that
all non-decaying slow motions starting from rest, in a Rivlin-Ericksen viscoelastic fluid of infinite horizontal extension and
finite vertical depth in a porous medium, which is acted upon by uniform vertical magnetic field opposite to gravity and a
constant vertical adverse temperature gradient, are necessarily non-oscillatory, in the regime

5

where Q is the Chandrasekhar number, F is the viscoelasticity parameter, the porosity &, P, is the medium permeability

and P, is the magnetic Prandtl number. The result is important since it hold for all wave numbers and for any

combination of perfectly conducting dynamically free and rigid boundaries and the exact solutions of the problem
investigated in closed form, are not obtainable.

Key Words: Thermal convection; Rivlin-Ericksen Fluid; Magnetic field; PES; Rayleigh number; Chandrasekhar
number.
MSC 2000 No.: 76A05, 76E06, 76E15; 76E07; 76U05.

1. Introduction

Stability of a dynamical system is closest to real life, in the sense that realization of a dynamical system
depends upon its stability. Right from the conceptualizations of turbulence, instability of fluid flows is being regarded at its
root. The thermal instability of a fluid layer with maintained adverse temperature gradient by heating the underside plays
an important role in Geophysics, interiors of the Earth, Oceanography and Atmospheric Physics, and has been investigated
by several authors and a detailed account of the theoretical and experimental study of the onset of Bénard Convection in

Newtonian fluids, under varying assumptions of hydrodynamics and hydromagnetics, has been given by Chandrasekhar [l]

in his celebrated monograph. The use of Boussinesq approximation has been made throughout, which states that the
density changes are disregarded in all other terms in the equation of motion except the external force term. There is
growing importance of non-Newtonian fluids in geophysical fluid dynamics, chemical technology and petroleum industry.

Bhatia and Steiner [2] have considered the effect of uniform rotation on the thermal instability of a viscoelastic (Maxwell)
fluid and found that rotation has a destabilizing influence in contrast to the stabilizing effect on Newtonian fluid. In
another study Sharma[3] has studied the stability of a layer of an electrically conducting Oldroyd fluid [4] in the presence
of magnetic field and has found that the magnetic field has a stabilizing influence. There are many elastico-viscous fluids
that cannot be characterized by Maxwell’s constitutive relations or Oldroyd’s [4] constitutive relations. Two such classes

of fluids are Rivlin-Ericksen’s and Walter’s (model B’) fluids. Rivlin-Ericksen [5] has proposed a theoretical model for

such one class of elastico-viscous fluids. Kumar et al. [6] considered effect of rotation and magnetic field on Rivlin-

Ericksen elastico-viscous fluid and found that rotation has stabilizing effect; where as magnetic field has both stabilizing
and destabilizing effects. A layer of such fluid heated from below or under the action of magnetic field or rotation or both
may find applications in geophysics, interior of the Earth, Oceanography, and the atmospheric physics. With the growing
importance of non-Newtonian fluids in modern technology and industries, the investigations on such fluids are desirable.

In all above studies, the medium has been considered to be non-porous with free boundaries only, in general. In
recent years, the investigation of flow of fluids through porous media has become an important topic due to the recovery of
crude oil from the pores of reservoir rocks. When a fluid permeates a porous material, the gross effect is represented by the
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Darcy’s law. As a result of this macroscopic law, the usual viscous term in the equation of Rivlin-Ericksen fluid motion is

1 . 0 .

replaced by the resistance term {—k—(y + 1 a}q} where x4 and u are the viscosity and viscoelasticity of the
1

Rivlin-Ericksen fluid, k1 is the medium permeability and ( is the Darcian (filter) velocity of the fluid. The problem of

thermosolutal convection in fluids in a porous medium is of great importance in geophysics, soil sciences, ground water
hydrology and astrophysics. Generally, it is accepted that comets consist of a dusty ‘snowball’ of a mixture of frozen gases
which, in the process of their journey, changes from solid to gas and vice-versa. The physical properties of the comets,
meteorites and interplanetary dust strongly suggest the importance of non-Newtonian fluids in chemical technology,
industry and geophysical fluid dynamics. Thermal convection in porous medium is also of interest in geophysical system,
electrochemistry and metallurgy. A comprehensive review of the literature concerning thermal convection in a fluid-

saturated porous medium may be found in the book by Nield and Bejan [7] Sharma et al [8] studied the thermosolutal
convection in Rivlin-Ericksen rotating fluid in porous medium in hydromagnetics with free boundaries only.
Pellow and Southwell [9] proved the validity of PES for the classical Rayleigh-Bénard convection problem.

Banerjee et al [10] gave a new scheme for combining the governing equations of thermohaline convection, which is shown
to lead to the bounds for the complex growth rate of the arbitrary oscillatory perturbations, neutral or unstable for all
combinations of dynamically rigid or free boundaries and, Banerjee and Banerjee [ll] established a criterion on

characterization of non-oscillatory motions in hydrodynamics which was further extended by Gupta et al. [12]. However
no such result existed for non-Newtonian fluid configurations in general and in particular, for Rivlin-Ericksen viscoelastic
fluid configurations. Banyal [13] have characterized the oscillatory motions in couple-stress fluid.

Keeping in mind the importance of Rivlin-Ericksen viscoelastic fluids and magnetic field, as stated above, this
article attempts to study Rivlin-Ericksen viscoelastic fluid heated from below in a porous medium in the presence of
uniform magnetic field, with more realistic boundaries and it has been established that the onset of instability in a Rivlin-
Ericksen viscoelastic fluid heated from below in a porous medium, in the presence of uniform vertical magnetic field,

cannot manifest itself as oscillatory motions of growing amplitude if the Chandrasekhar number Q, the viscoelasticity
parameter F, the porosity ¢ , the medium permeability P, and the magnetic Prandtl number p,, satisfy the inequality,

&P,
(Q_%j[ﬁj <1, for all wave numbers and for any combination of perfectly conducting dynamically free and
T |+

rigid boundaries.

2. Formulation Of The Problem And Perturbation Equations
Here we Consider an infinite, horizontal, incompressible electrically conducting Rivlin-Ericksen viscoelastic

fluid layer, of thickness d, heated from below so that, the temperature and density at the bottom surface z = 0 are T, and

Py, and at the upper surface z = d are T, andp, respectively, and that a uniform adverse temperature

gradient ﬂ(:

dz

J is maintained. The gravity field g(0,0,—g) and a uniform vertical magnetic field pervade on the

5
system H (0,0, H ).This fluid layer is assumed to be flowing through an isotropic and homogeneous porous medium of
porosity & and medium permeability kl.

5
Letp,po T,a,9,n, 1, and q(u,v, W) denote respectively the fluid pressure, fluid density temperature, thermal

coefficient of expansion, gravitational acceleration, resistivity, magnetic permeability and filter velocity of the fluid. Then
the momentum balance, mass balance, and energy balance equation of Rivlin-Ericksen fluid and Maxwell’s equations
through porous medium, governing the flow of Rivlin-Ericksen fluid in the presence of uniform vertical magnetic field

(Rivlin and Ericksen [5]; Chandrasekhar [1] and Sharma et al [6])are given by

1 ﬂ+l(ana = i Vp+6 1+£ —L(VJrV'EJa +L(VX H)XH, (1)
gl ot ¢ o £o K, ot 4mp,
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V.q =0, (2)
E%+ (q. V)T =&V°?T, ©)
dH >
d——(H V)q+a77V2 H @)
V.H =0, ®)
Wherea = E +é& - q Y , stand for the convective derivatives. Here

_ Ps%s
E=c+ (1_ 5) 0 , is a constant and while O, Cgand Oy, C;, stands for the density and heat capacity
ovi

%
of the solid (porous matrix) material and the fluid, respectively, & is the medium porosity and I’ (X, Y, Z) .
The equation of state is

p = poll=a(T =T)] (®)
Where the suffix zero refer to the values at the reference level z = 0. In writing the equation (1), we made use of the
Boussinesq approximation, which states that the density variations are ignored in all terms in the equation of motion except

the external force term. The kinematic viscosity V , kinematic viscoelasticityV , magnetic permeability ., thermal

diffusivity k', and electrical resistivity 77, and the coefficient of thermal expansion ¢ are all assumed to be constants.
The steady state solution is

q=(0000) p=p,+ap) T=—f+T,, ™

Here we use the linearized stability theory and the normal mode analysis method. Consider a small perturbations on the

- -
steady state solution, and Ietéo,é‘p,@,q(u,v,w) and h = (h h.,h ) denote respectively the perturbations in

x1 'y tlz

- -
density o , pressure p, temperature T, velocity ¢(0,0,0) and the magnetic field H = (0,0, H ) The change in density 9o ,
caused mainly by the perturbation & in temperature is given by

p =—p,(ab). ©)
Then the linearized perturbation equations of the Rinlin-Ericksen fluid reduces to
109 _ -
——=—(V O)——|v+v — |Q+ Vxh|xH, 9
L) - g(a0) kl[v vatjq 4%( b ©
N
v.q=0, (10)
—= ﬁ)\N + sze , (11)
gﬂ:[H.V)q+gnV2h_ (12)
ot
Ad V.h=0, (13)
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Where Ve =

3. Normal Mode Analysis
Analyzing the disturbances into two-dimensional waves, and considering disturbances characterized by a
particular wave number, we assume that the Perturbation quantities are of the form

[w,0,h, |=W(z),0(z), K(2)]exp ik, x +ik, y +nt), (14)
1
Where K, , Kk, are the wave numbers along the x- and y-directions, respectively, k = (kx2 + kyzﬁ, is the resultant wave
number, n is the growth rate which is, in general, a complex constant; and W (z), K(z)and®(z) are the functions of z
only.

Using (14), equations (9)-(13), within the framework of Boussinesq approximations, in the non-dimensional form
transform to

F+%(1+ oF)}(DZ —a’ W =—Ra’0+Q(D? —a? DK . (15)
€ I
(D2 -a% - p,o)K =—DW, (16)
And
(D?-a%-Ep,clo=-W, (17)
Where we have introduced new coordinates (X', y', Z') = (x/d, y/d, z/d) in new units of length d andD =d /dz'. For
nd?

v .
, P, =— s the thermal
v K

convenience, the dashes are dropped hereafter. Also we have substituted a = kd,o =

v k
Prandtl number; P, =— is the magnetic Prandtl number; P, =d—12 is the dimensionless medium permeability,

4
v Q
F :d_z is the dimensionless viscoelasticity parameter of the Rivlin-Ericksen fluid; R :M is the thermal
KV
. He H 2d 2 . ) ﬂd 2
Rayleigh number and Q = =————— s the Chandrasekhar number. Also we have SubstitutedW =W, ,0 = ——0
4rp,vne K

Hd
and K = —K_ and D, = dD, and dropped (@) for convenience.

&n
We now consider the cases where the boundaries are rigid-rigid or rigid-free or free-rigid or free-freeatz=0and z =1, as
the case may be, and are perfectly conducting. The boundaries are maintained at constant temperature, thus the
perturbations in the temperature are zero at the boundaries. The appropriate boundary conditions with respect to which
equations (15) -- (17), must possess a solution are

W=0=0, on both the horizontal boundaries,
DW =0, on a rigid boundary,
D2W =0, on a dynamically free boundary,
K=0, on both the boundaries as the regions outside the fluid
are perfectly conducting, (18)

Equations (15)--(17), along with boundary conditions (18), pose an eigenvalue problem for o and we wish to
characterize o;, wheno, > 0.

We first note that sinceW and K satisfyW (0) =0=W (1) and K(0)=0=K(1), in addition to satisfying to
governing equations and hence we have from the Rayleigh-Ritz inequality Schultz [14]

1 1 1 1
j|DW|2dz > 7ZZH\N|2dZ AndI|DK|2dZ > 7r2ﬂK|2dZ, (19)
0 0 0 0
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4. Mathematical Analysis
We prove the following lemma:
Lemma 1: For any arbitrary oscillatory perturbation, neutral or unstable

1 DK|* +a?|K|® zsilDwzdz
[ oalk p < Jlow

0

3

Proof: Multiplying equation (16) by K™ (the complex conjugate of K ), integrating by parts each term of the resulting
equation on the left hand side for an appropriate number of times and making use of boundary conditions on K namely
K(0)=0=K(), it follows that

HDKF +a2|K|2}1Z+Gr p2j|K|2dZ = Real partof{jK*DWdz} < j‘K*DWdZ Sjl.‘K*DW‘dZ,
0 0 0 0 0
1 1 1 2 (1 >
< [|K*|Dwldz sj|K||DW|dzs{j|K|2dz} {I|DW|2dz} . (o)
0 0 0 0

(Utilizing Cauchy-Schwartz-inequality),
This gives that

[y

1 2 h 2 2[5 2 2
[|DK|*dz s{j|K| dz} {I|DW| dz} (21)
0 0 0

Inequality (20) on utilizing (19), gives

1 1
1 ) 1 2
{I|K|zdz}2 s%{“DWFdz}z, 2)
0

0
Since o, =20 and p,)0, hence inequality (20) on utilizing (22), give

1 1
1
IQDK|2+a2|K|2)1z < [|pw|*dz, (23)
0 4 0
This completes the proof of lemma.
We prove the following theorem:

Theorem 1: If R) 0, F)0, Q)0, R)0, p,)0, p,)0,0, 20 and o; # 0 then the necessary condition for the
existence of non-trivial solution (W,G), K) of equations (15) — (17), together with boundary conditions (18) is that

(e

Proof: Multiplying equation (15) by W * (the complex conjugate of W) throughout and integrating the resulting equation
over the vertical range of z, we get

1 1 1
[E +%(1+ oF)}J'W*(DZ ~a?Jvdz =-Ra® [W'edz + Q[ W D(D? - a? )Kdz, (24)
& | 0 0 0
Taking complex conjugate on both sides of equation (17), we get

(D? —a% -Ep,o' )" =-W", (25)
Therefore, using (25), we get

j.W*G)dz = —j G)(D2 —a’- Epla*)(a*dz, (26)
0 0

Also taking complex conjugate on both sides of equation (16), we get
[D? —a? — p,o’ K" =—DW", @7
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Therefore, equation (27), using appropriate boundary condition (18), we get

jW*D(D2 —a®)Kdz = —j DW*(D? —a® )Kdz =jK(D2 —a’)D?-a? - p,o’ K dz (28)
0 0 0

Substituting (26) and (28), in the right hand side of equation (24), we get

[‘7 +%(1+ oF)ﬁW*(D2 —a® Wdz = Razj(@(Dz ~a? —Ep,o”)0"dz
& I 0 0

oo 2 2 )2 . 2 2 (29)
+Q[K*(D? —a?) Kdz — Qp,o” [ K*(D? —a? )Kdz
o) 0

Integrating the terms on both sides of equation (29) for an appropriate number of times and making use of the appropriate
boundary conditions (18), we get

|:E+Pi(l+aF):|j‘QDW\2 +a2Nv\2)dz = RaZMD@\Z +a?le|” + Epla*\e)\z)dz
& 1 0 o

—QmDZK\2 +2a?|DK|? +a4\K\2jdz—sza*MDK\2 +a2[K|? bz’ (30)
° 0

Now equating the imaginary parts on both sides of equation (30), and cancelling o; (# 0) throughout, we get

[%+§}1‘QDW\2 +a2\W\2)dz —[— RazEpll.\(a\zdz +Qp2‘1.QDK\2 +a2K2)12] (31)

NowR ) 0,&£)0 andQ)0, utilizing the inequalities (23), the equation (31) gives,

[(1+EJ—[Q'ZZ ﬂj|DW|2dz+ 1,0 (32)
¢ B T 0
Where

(1, F azj\w\zdz+Ra2Ep h@\zdz’
: s R ° 1o

Is positive definite, and therefore, we must have

(ng j[ G }1. (33)

T P +&F

Hence, if

o, >0 and o; #0, then [%j T N (34)
72 \ P +&F

And this completes the proof of the theorem.

Presented otherwise from the point of view of existence of instability as stationary convection, the above theorem can be
put in the form as follow:-

Theorem 2: The sufficient condition for the onset of instability as a non-oscillatory motions of non-growing amplitude in
a Rivlin-Ericksen viscoelastic fluid in a porous medium heated from below, in the presence of uniform vertical magnetic

field is that, [szj( il j<1, where Q is the Chandrasekhar number, & is the porosity, P, is the medium
72 \P +&F )

permeability and F is the viscoelasticity parameter, for any combination of perfectly conducting dynamically free and rigid

boundaries.

or

The onset of instability in a Rivlin-Ericksen viscoelastic fluid in a porous medium heated from below, in the presence of

uniform vertical magnetic field, cannot manifest itself as oscillatory motions of growing amplitude if the Chandrasekhar

number Q, the porosity &, the medium permeability P, and the viscoelasticity parameter F, satisfy the inequality

[szz j[ = SPI;,F ] < 1., for any combination of perfectly conducting dynamically free and rigid boundaries.
T )+

The sufficient condition for the validity of the ‘PES’ can be expressed in the form:
Theorem 3: If(W,@, K,Z, X,G), o=o0,+io;, o, 20 isasolution of equations (15)—(17), with R) O and,

()=
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Then o, =0.

In particular, the sufficient condition for the validity of the ‘exchange principle’ ie, o, =0=o0, =0

I

In the context of existence of instability in ‘oscillatory modes’ and that of ‘overstability’ in the present configuration, we
can state the above theorem as follow:-

Theorem 4: The necessary condition for the existence of instability in ‘oscillatory modes’ and that of ‘overstability’ in a
Rivlin-Ericksen viscoelastic fluid in a porous medium heated from below, in the presence of uniform vertical magnetic
field, is that the Chandrasekhar number Q, the porosity & , the viscoelasticity parameter of the fluid F and the medium

sz _h
permeability P, must satisfy the inequality P = Y1, for any combination of perfectly conducting
dynamically free and rigid boundaries

5. Conclusions
This theorem mathematically established that the onset of instability in a Rivlin-Ericksen viscoelastic fluid in the presence
of uniform vertical magnetic field, cannot manifest itself as oscillatory motions of growing amplitude if the Chandrasekhar

number Q, the porosity &, the viscoelasticity parameter of the fluid F and the medium permeability P, satisfy the

Qp,

inequality
B +é&F

The essential content of the theorem, from the point of view of linear stability theory is that for the configuration of Rivlin-

Ericksen viscoelastic fluid of infinite horizontal extension heated form below, for any combination of perfectly conducting

dynamically free and rigid boundaries at the top and bottom of the fluid, in the presence of uniform vertical magnetic field,

parallel to the force field of gravity, an arbitrary neutral or unstable modes of the system are definitely non-oscillatory in

&R
]( J <1, for any combination of perfectly conducting dynamically free and rigid boundaries

&R,
character if sz ——— | <1, and in particular PES is valid.
P+
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Abstract

This qualitative investigation is designed to shed light on the identification and translation of idiomatic expressions
from English to Hindi is analyzed in this paper. It investigates the main problems and difficulties encountered during
idioms translation and the extent to which idiomaticity is retained.This identification of idioms is utmost important
resource for machine translation system and research in this field. A rule based approach for identification of idioms is
proposed. The sentences containing idioms are translated with goggle translate system. We have manually created testing
data to test the generated resource.The aim of a proper idiom translation is achieving equivalent sense, strategies, cultural
aspects and effects. The output is evaluated manually for intelligibility and accuracy. The accuracy of system is 70%.
Analysis of results shows that the problems of bad translation are due to errors of different categories like-irrelevant
idioms, grammar agreement, part of speech etc.

Keywords —idiom,idiom identification, idiom translation,translation strategies

1. “Introduction”

Machine translation (MT) is defined as the use of a computer to translate a text from one natural language,
the source language (SL), into another one, the target language (TL), Machine translation is a computer
application to the task of analyzing thesource text in one human language and producing an equivalent text called
‘translated text’ or ‘target text’ inthe other language with or without human assistance as it may require a pre-editing
and a post-editing phase. Every language has its own idioms, a special kind of set expressions that have developed within
a language. English and Hindi are abundant in idioms. One of the most important aspects of English is idioms. They are
frequently used in a wide variety of situations, from friendly conversations and business meetings to more formal and
written contexts. An idiom is a group of words which has, as a whole, a different meaning from the meaning of its
constituents.In other words, the meaning of the idiomatic expression is not the sum of the words taken individually. Idioms
are fairly controversial. There is no one set definition of what an idiom is. The word itself comes either from Latin idioma,
where it denotes special property, or from Greek ididoma, meaning special feature, special phrasing. Hence, the logic
imposes associations with elements of language phrases that are typical for a given language and, therefore, hard to
translate into another language. An idiomatic expression may convey a different meaning, that what is evident from its
words. For example English: It’s raining like cats and dogs

Hindi translation By Google: 391 fafeerat 3R il Y e sTiRer &Y Ter

Clearly, the output does not convey the intended meaning in target language.

English Language

English is now the most widely used language in the world it is the third most common native language in the
world, with more than 380 million native speakers. English Language is written in Roman script. It is a West Germanic
language that arose in the Anglo-Saxon kingdoms of England. It is one of six official languages of the United Nations.
India is one of the countries where English is spoken asa second language.

Hindi Language

Hindi is one of the major languages of India. It is the 5th most spoken language in the world with more than 180
million native speakers. It is written in the Devanagari script. It is the national language of India and is the world
second most spoken language

2. “Translation Problems”
A translation problem is any type of difficulty in the source language (SL) text that obliges the translator to stop
translating. This difficulty is mainly due to grammatical, cultural or lexical problems.

Grammatical Problems

Grammatical problems are the result of complicated SL grammar, different TL grammar or different TL word
order. For example, the word order of English and Hindi is not same. English follows SVO scheme while Hindi Follows
SOV scheme. Consider following idiom in English: “Add fuel to fire”

Corresponding Hindi sentence is 31T3T 3 € ST T SaTT.
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Here in English phrase, the word “fire” is at last position whereas in Hindi its counterpart 3TdT is at first position of the
phrase.

Cultural Problems

A number of problems may be raised in cross-cultural translation. The greater the gap between the source and
target culture, the more serious difficulty would be. Translation between English and Hindi which belong to two different
cultures (the Western and the Indian cultures), and which have a different background is a best example of such problems.
Cultural problems may include geographical, religious, social and linguistic ones. Hence, the expression “summer’s day”

in ,,Shall I compare thee to a summer’s day™ will be best translated into Hindi aslﬁm—alz_(:[to convey the same meaning.

Word sense Ambiguity
This problem occurs when there are multiple interpretation of words or sentence. Among these problems we have:

Phrase level ambiguity

Phrase level ambiguity occurs when a phrase can be interpreted in more than one ways. For example
theexpression 'spill the beans' may refer to the beans that are actually spilled or idiomatically the phrase may refer to leak
out secret information.

Word level ambiguity
The word ambiguity conveys the multiple interpretations of words. For exampleto bear the lion in his den As

bear have the multiple meanings #Te],ShSC3STeAT, el aT, Sceoich e, NEACEIG]

Different Strategies of Idioms in Machine Translation
The term “strategy" refers to a method employed to translate a given element unit making use of one or more
procedures selected on the basis of relevant parameters. presents a series of strategies used by professional translators.

Using an idiom of similar meaning and form
It involves using an idiom in the target language which conveys roughly the same meaning as that of the source-

language idiom and, in addition consists of equivalent lexical items. Example: to rub salt in wounds STel X 5T fe5ghelT

Using an idiom of similar meaning but dissimilar form
Idioms of similar meaning but dissimilar form refer to those having completely different meanings and the

occasions in which the idioms are used are not alike as well. ExampleTo sleep like a log €73 S < Hl=TT

Using an Idiom Translation by paraphrase
where the expression is often rewritten using other words to simplify it and then translate. Example

The suspension system has been fully uprated to take rough terrain in its stride. feloest JUTTel QT TE & 319l Yariey
Rt o1 forelt gereh ofet o forv 3rega o fRar s &,
And The capacity of the suspension system has been raised so as to overcome the roughness of the terrain. faeiseT

SUTTT ShT &THCT hY ScTeil oh T H FelTeh T YIEITTeT TR I el o feTT 31T a1 8.

Second example is more intelligible in target language.

Using an Idiom Translation by Omission

If the idiom has no close match, the system can simply omit the idiom in target language. The meaning will not
be harmed, if this technique is used when the words which will be omitted are not vital to the development of the text.
Translators can simply omit translating the word or the expression in question
Online MT Systems
There are following MT systems that have been developed for various natural language pair.
SystranSystran is a rule based Machine Translation System developed by the company named Systran. It was founded
by Dr. Peter Toma in 1968. It offers translation in about 35 languages. It provides technology for Yahoo! Babel
Fish and it was used by Googletill 2007 .

Bing Translator

Bing Translator is a service provided by Microsoft, which was previously known as Live Search  Translator
and Windows Live Translator. It is based on Statistical Machine Translation approach.Bing Translator offers 32
languages in both directions.When a URL is introduced, Bing Translator opens a new window showing the text in English
and the progress of the translation. Once it is finished it shows the translated webpage. Four different views can be selected
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“Side by Side”, “Top, Bottom”, “and Original with hover translation “and* Translationwith hover original”. When the user
runs the mouse over one target sentence, it highlights this sentence and the corresponding source sentence.

Google Translate

Google Translate is a free translation service that provides instant translations between 57 different languages.
Google Translate generates a translation by looking for patterns in hundreds of millions of documents to help
decide on the best translation. By detecting patterns in documents that have already been translated by human
translators, Google Translate makes guesses as to what an appropriate translation should be. This process
of seeking patterns in large amounts of text is called "statistical machine translation™. It can translate text,
documents, web pages etc. English to Hindi Machine Translation system(http://translate.google.com/), In 2007, Franz-
Josef Och applied the statistical machine translation approach for Google Translate from English to other Languages and
vice versa, Thus statistical machine translation approach for identification of idioms is proposed.Many online machine
translation system are available on internet as no single translation engine will be consistently most effective for all pairs of
languages and text conditions . As further we use Google Translate system for translating English Text to Hindi.The
accuracy is good enough toword understand the translated text, but not perfect. The system has been available online
for use.

Motivation

English to Hindi translation system available online at http://translate.google.com/ which translates English text
into Hindi text does not extract idioms from the input text during translation. Though, this is very rare that ldioms are
present in the input text for MT System but there is a need to extract Idioms from input text and translate them correctly.
So we developed an algorithm for finding and translating English Idioms present in the input text and translate them into
Hindi text.

Example:
Sentence in English: He has settled his account with me
Output for this by direct goggle translateshttp://translate.google.com/is:

TR AT A TIHTAE

Clearly, the output is not intelligible. But if we somehow, find and replace the idioms in above sentence as follow
S: He has W%&T §3—1T his f&aTe TSRt with me and translate it with goggle translate system we get:

g el fohaT E3T 38 feaTs fohcTe Ay AT &

which is quite intelligible and much better than previous output and thus motivate us to work in this direction.

3. “Design Overview”
Here, the aim is to design a system for identifying idioms and process them. This processed sentence will be then used as
input by translation system. The system architecture is as follow

I Input TextGn English) I
Preprocessing of the text
I Pre-processed text I
Surface MNatching | ==
database
[ Idiom candidates ]

Rule Base Filtering

I Output Text(meaning in Hind I

Figure 3.1 the overall flow of the system

The system consists of three modules which includes Preprocessing (Paradigmatic replacement, syntagmatic
augmentation, deletion, Replacing inflected form of verbs, Replacing Plural forms of Nouns, articles, personal pronouns),
Surface matching (FilteringPart-of -speech tagging and chunking patterns, identifying idiom candidates) and Post
processing module.

Implementation

The system is implemented in Asp.net at front end and MS SQL 2008server at back end. A English to Hindi
Idiom Translator System Interface is created whose object will accept a string in English language and returns its
corresponding Hindi string. When the user input an English text ,and clicks the “search” button ,the system outputs the
idiom candidates with their meaning (in Hindi).Here, we present the use of regular expressions in a translation system for
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extracting and translating the English idioms. (a)ldiom Extraction using Pattern matching: If there is a idiom in sentence, it
is extracted from the sentence by using Pattern matching. Search pattern matches the Idiom in the sentence and extracts the
Idioms from the sentence.Translating (b)English idioms to Hindi idioms:Now, the extracted Idioms is replaced with the
equivalent Hindi meaning of that Idiom. It means English idiom is translated into Hindi idioms.

ENGLISH

TDION IS

LENGTH IS

HINDI TRANSLATION is absent from duty a s liness

English to Hindi Idiom Translator System Interface

4. “Evaluation and Results”
Test Data

We carried out evaluation experiments in order to observe the overall performance of the system, as well as the
following three aspects: (1) the effect of standardization of words; (2)the effect of the POS-based filtering; (3) the overall
performance of the system. To evaluate the machine translation system several methods are used . These evaluation
methods can be categorized into groups namely the sentences directly obtained from goggle translation system (Case I)
and the sentences preprocessed by our system and then translated from goggle translation (Case Il) . We observe how
many correct idiom candidates our system was able to locate with each set of data. The data set used for evaluation were
(2)100 sentences containing idiom variations, randomly extracted from the idiom variation, (b) data consisting of 20 news (
sports, politics, world) , articles (From the different internet websites), stories (published by various writers) We manually
identified and tagged the idioms for these articles.

Evaluation Metric

The survey was done by 10 People of different professions. All persons were from different professions having
knowledge of both English and Hindi Language. Average ratings for the sentences of the individual translations were then
summed up (separately according to intelligibility and accuracy) to get the average scores. Percentage of accurate
sentences and intelligent sentences is also calculated separately by counting down the number of sentences.Two type of
subjective tests will be performed viz. Intelligibility and Accuracy. Intelligibility test which is effected by
grammatical  errors, mistranslations, and un-translated words.The evaluators are provided with source text along with
translated text. A highly intelligible output sentence need not be a correct translation of the source sentence. It is important
to check whether the meaning of the source language sentence is preserved in the translation. This property is called
accuracy.

Intelligibility test score

Score3:ldioms that are actually used in input text that is sentence is perfectly clear and intelligible. It is grammatical and
reads like ordinary text.

Score 2: Variations of (1) is created by replacement of articles that is sentence is generally clear and intelligible.

Score 1: Variations of (1) created by singular/ plural forms of nouns that is sentence contains grammatical errors &/ or poor
word choice.

Score 0: That is sentence is unintelligible the meaning of sentence is hopeless.

Accuracy test score

Score 3 : Completely Faithful

Score 2: Fairly faithful: more than 50 % of the original information passes in the translation.
Score 1: Barely faithful: less than 50 % of the original information passes in the translation.
Score 0: Completely Unfaithful. Doesn’t make sense

Evaluation Method
Thus the output is counter checked manually whether the sentences are translated perfectly or not. Following formula was
used to find the accuracy test of case | and case Il .
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Accuracy percentage =(Number of correctly sentences/ Total number of sentences )*100
Results
Results from the evaluation are:
> 30% sentences were correctly translated by sentences directly obtained from goggle translation system (Case I)
» 70% sentences were correctly translated by sentences preprocessed by our system and then translated from
goggle translation (Case I1)
So In this evaluation experiment ,sentences preprocessed by our system andthen translated from goggle translation(case I1)
is high accuracy and is much better than sentences directly obtained from goggle translation system (Case I)

Analyzing the results, certain patterns of errors and misses were identified.

1)Errors resulting from insufficiency of lemmatization by the POS-tagger.For instance, “She horribly damned him with
faint praise” is based on the idiom “horribly damn with faint praise”. However, our system could not detect his idiom
because “damned” was recognized as an adverb rather than the verb “damn”. Another example The leader “added fuel to
fire” by provoking the angry mob to attack the police van however our system could not detect his idiom because “fuel”

was recognized as an fuels (noun plural) rather than the verb fuel .adT aRTST 318 3cdoie gﬁ»mﬂaw EHSIT Heh 37T

# ©Y 3refer T 1 This could be avoided by tagging the input sentence with POS. 2)Misses resulting from input text
variations in which long phrases are inserted into the idiom constructions. For instance, the dictionary entry “take apart”
was not detected for the input text: “She takes (her daughter-in-law)apart with stinging criticism.” Another example The
shopkeepers “beat black and blue” was not detected for the input text: “The shopkeepers beat (the thief) black and
blue”gehleIc IR el 3R sirel 9T & In order to deal with this, we need to further our understanding of possible idiom
variations.

3) Failures resulting from input text variations in which some translations were not translated correctly for example This

comedian will have the audience rolling in the aisless® g1 31TRAT T 2T F aisles & AfTE

5. Conclusion& Future Work

In this paper, we presented the technique for finding and translating English idioms into Hindi during translation process.
The rule based and statistical machine translation Approach for identification of idioms is proposed.The sentences
containing idioms are translated with goggle translate system. We have manually created testing data to test the generated
resource. The output is evaluated manually for intelligibility and accuracy. Thus we have reported an accuracy of 70%.
Analysis of results shows that the problems of bad translation are due to errors of different categories like-irrelevant
idioms, grammar agreement, part of speech etc. Thus by this evaluation experiment ,identification of idioms in machine
translation from English to Hindi will increase its accuracy from existing system.As future work,database can be extended
to include more idioms to improve the accuracy.
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Abstract:

The hysteresis current controller provides excellent dynamic performance, whereas the Proportional-Integral
controller provides instantaneous current control and wave shaping, fixed inverter switching frequency resulting in only known
harmonics. A comparative study between Hysteresis current control and Proportional-Integral (PI) current control using
sinusoidal pulse width modulation (SPWM) techniques for a five-level cascaded H-bridge multilevel inverter is presented in
this paper. A comparison has been made in terms of total harmonic distortion (THD) level at the three phase load current. The
simulation study has been carried out with the help of MATLAB Simulink software and the performance of such controllers has
been observed during load variations.

Keywords: Cascaded H-Bridge, Current controller, Hysteresis controller, Multilevel inverter, PI controller, Sinusoidal pulse
width modulation (SPWM), Total harmonic distortion (THD)

1. Introduction

Presently, large electric drives and utility applications require advanced power electronics converters to meet the high
power demands. As a result, multilevel inverter technology is a very efficient alternative for medium-voltage and high-power
applications because of its fruitful advantages [1-4]. It can realize high voltage and high power output by using semiconductor
switches without the use of transformer and dynamic voltage balance circuits. When the number of output levels increases, the
harmonic content in the output voltage and current as well as electromagnetic interference decreases. The basic concept of a
multilevel inverter is to achieve high power by using a series of power semiconductor switches with several lower dc voltage
sources to perform the power conversion by synthesizing a staircase voltage waveform [4]. To obtain a low distortion output
voltage nearly sinusoidal, a triggering signal should be generated to control the switching frequency of each power
semiconductor switch. In the proposed study the triggering signals to multi level inverter (MLI) are designed by using the
Sinusoidal Pulse Width Modulation (SPWM) technique.

The well-established topologies of multilevel inverters include neutral point clamped (NPC), flying capacitor and
Cascaded H-bridge (CHB). These inverters have several advantages over the traditional inverters. The CHB inverter
configuration has recently become very popular in high-power AC supplies and adjustable-speed drive applications. The CHB
multilevel inverter is designed with a series of H-bridge (single-phase full bridge) inverter units in each of its three phases. The
main focus of this paper is on the CHB inverter with different current control techniques including PI current control and
hysteresis current control. These current control techniques are studied and compared with each other for analyzing their
advantages and disadvantages. The current control techniques are also analyzed and compared based on current tracking,
output quality, Total Harmonic distortion (THD), Modulation index and Load variations. To show the performance of the
proposed CHB inverter, the MATLAB-simulink is used to simulate the five-level CHB inverter with the proposed current
control techniques. The design and simulation of the five-level CHB inverter with predictive current control has to be
introduced as a future work of this paper.

2. Inverter Model

The cascaded H-bridge multilevel inverter model is based on the series connection of H-bridges with separate dc
sources. Since the output terminals of the H-bridges are connected in series, the dc sources must be isolated from each other
(Fig.1). Owing to this property, CHB-MLIs have also been proposed to be used with fuel cells or photovoltaic arrays in order
to achieve higher levels [1,5-7]. The resulting ac output voltage is synthesized by the addition of the voltages generated by
different H-bridge cells. Each single phase H-bridge generates three voltage levels as +Vdc, 0, -Vdc by connecting the dc
source to the ac output by different combinations of four switches (Si1, S12,S13 and Siy).
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Figurel. CHB inverter. (a) Two-cell CHB three-phase inverter with RL load. (b) Topology of one cell
For each phase, the number of possible voltage levels is
L=2C+1 (@)

where L is the number of levels and C is the number of series connected cells in one leg. In a three-phase inverter, the number
of voltage level combinations K is

K =L3 (2)

On the other hand, each cell has two switching signals, and for C cells in each leg, the voltage of a leg of the inverter in terms
of binary switching signals is

VaN =VDC X5_,(5ij.1-5ij,2) (3)

where S; j; and S; j, are the switching signals of the phase i and cell j. The possible switching combination KS for a CHB
inverter with C cells in each leg is

KS = 2% @)
In Fig. 1, the differential equation of the current of one leg (a) for a three-phase RL load connected to the inverter is

van(t) = L‘“j% +Ria(t) )
where van is the voltage across the load in reference to its neutral point. However, the voltage across the load in terms of the

inverter voltage is

Vao = Van + Vo (6)
where vNO is the common-mode voltage (vcm), defined as
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VaN + VBN + Vo
Ve = Vem=——— ©)

The load model can be expressed also as a vector equation using the following vectorial transformation:

2 1 1 »
i1 2 3
T ©

where a, b, and c are the three-phase variables of voltage or current, and a and f are the vectorial variables. Using this
transformation, (5) can be described in terms of the vectorial variables a—f as

aB(f)—L ocB()

where va,f is the mverter voltage vector and ia, S is the load current vector.

+ Rigg(f).

)

3. Modulation Techniques For CHB Inverter

There are different modulation techniques available for a CHB multilevel inverter [8-10]. Among all those techniques,
PWM technique which produces less total harmonic distortion (THD) values is most preferable. Phase Shifted PWM (PS-
PWM) and Level-shifted PWM (LS-PWM) are the natural extension of traditional PWM techniques. For generating triggering
pulses to MLI, pure sinusoidal wave as modulating signal and multi carrier signal which is of triangular in shape have been
considered [11]. For an L-level CHB inverter, (L-1) carrier signals are required.

In PSPWM, a phase shift is introduced between the carrier signals of contiguous cells, producing a phase-shifted
switching pattern between them. When connected together, a stepped multilevel waveform is originated. It has been
demonstrated that the lowest distortion can be achieved when the phase shifts between carriers are 180°/C (where C is the
number of power cells) (Fig.2). The phase-shifts of the carriers produce multiplicative effect, which means that the total output
voltage has a switching pattern with C times the frequency of the switching pattern of each cell. Hence, better total harmonic
distortion (THD) is obtained at the output, using C times lower frequency carriers.

Figure 2. Phase Shifted PWM (PS-PWM)

In Level-shifted PWM (LS-PWM), the L-1 carriers are arranged in vertical shifts instead of the phase-shift used in PS-
PWM. The carriers span the whole amplitude range that can be generated by the inverter.

They can be arranged in vertical shifts, with all the signals in phase with each other, called phase disposition (PD-PWM);
with all the positive carriers in phase with each other and in opposite phase of the negative carriers, known as phase opposition
disposition (POD-PWM); and alternate phase opposition disposition (APOD-PWM), which is obtained by alternating the phase
between adjacent carriers [12]. An example of the phase disposition (PD-PWM) for the five-level CHB inverter (thus four
carriers) is given in Fig. 3.

Figure 3. Phase disposition (PD-PWM)
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A e
4. Analysis of Current Controllers

4.1. Hysteresis current controller

The hysteresis modulation for power electronic converters is attractive in many different applications because of its
unmatched dynamic response and wide command-tracking bandwidth. The hysteresis modulation is a feedback current control
method where the load current tracks the reference current within a hysteresis band in nonlinear load application of CHB
multilevel inverter. The block diagram of a hysteresis control of an H-bridge is shown in Fig.4a and the operation principle of
the hysteresis modulation in Fig.4b. The controller generates the sinusoidal reference current of desired magnitude and
frequency that is compared with the actual line current. If the current exceeds the upper limit of the hysteresis band, the next
higher voltage level should be selected to attempt to force the current error towards zero. However, the new inverter voltage
level may not be sufficient to return the current error to zero and inverter should switch to next higher voltage level until the
correct voltage level is selected. As a result, the current gets back into the hysteresis band, and the actual current is forced to
track the reference current within the hysteresis band. Three hysteresis controllers which are used to implement the correct
voltage level selection are defined as double offset band three level, double band three level, and time-based three level
hysteresis controllers [13, 14].

The switching frequency changes according to variations of the load parameters and operating conditions. This is one
of the major drawbacks [15] of hysteresis control, since variable switching frequency can cause resonance problems. In
addition, the switching losses restrict the application of hysteresis control to lower power levels.

Hysteresis Band Sin Reference Wave

Load

Upper Band
Lower Band

Actual Current

Vie ok

-

N N | T
e i

(b)
Figure 4. Hysteresis current control: (a) block diagram of an H-bridge cell with hysteresis controller, (b) hysteresis
current band and voltage curves of load feedback

4.2. Proportional-Integral Current Controller Using PWM

The PI current controller with PWM control scheme is shown in Fig.5. The error between the reference and the
measured load current is processed by the PI controller to generate the reference voltages. A modulator is needed to generate
the drive signals for the inverter switches. The reference load voltages are compared with a triangular carrier signal, and the
output of each comparator is used to drive the CHB multilevel inverter.
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Fig. 5. The block diagram of PI current controller.

5. Simulation Results

Simulations of the CHB inverter were carried out using Matlab/Simulink. The load used for simulation results is an RL

load. The input dc voltage, VDC = 100 V is considered for each cell.

Table.1. Simulation parameters

Parameters Values
Input voltage(Vdc) 100 V
Load resistance(R) 47 Q
Load inductance(L) 15 mH
Hysteresis Band Width(s) 0.1
Carrier Frequency(PI controller) 2.5KHz
Reference current 4A

The simulation parameters are given in table 1. The comparison
control is done by Current THD with variations in load.

of the PI current control with the Hysteresis current

The harmonic spectrum of load current waveform is analyzed using the Fast Fourier transform (FFT) and measured
the THD of load current for different values of RL. Fig. 6.(a) shows the load voltage waveform and load current waveform for
the hysteresis current controller and Fig. 6.(b) shows the reference current waveform for hysteresis controller. Fig.7.(a) shows
the load voltage waveform and load current waveform for the P1 controller. Fig.7(b) shows the reference current waveform for
hysteresis controller. Fig.8(a-d) shows the harmonic spectrum of load current for the hysteresis current controller and Fig.9.(a-
d) shows the harmonic spectrum of load current for the PI controller, respectively.
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Figure 6(a). Load voltage and current waveform for hysteresis controller
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Figure 6(b). Reference current waveform for Hysteresis controller
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Flgure 7(a) Load voltage and current waveform for PI controller

Figure"7(b).hReferencé current waveform for hyé‘tereéi's controller
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Figure 8(a). Harmonic spectrum for hysteresis controller (R=96Q,L.=35mH)
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Figure 8(b). Harmonic spectrum for hysteresis controller (R=96Q,L=30mH)
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Figure 8(c). Harmonic spectrum for hysteresis controller (R=47Q,L=15mH)
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Figure 8(d). Harmonic spectrum for hysteresis controller (R=47Q,L=10mH)
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Figure 9(a). Harmonic spectrum for PI controller(R=96Q,L=35mH)
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Figure 9(b). Harmonic spectrum for PI controller(R=96Q,L=30mH)
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Figure 9(c). Harmonic spectrum for PI controller(R=47Q,L=15mH)
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Figure 9 (d). Harmonic spectrum for PI controller(R=47Q,L=10mH)
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Table 2. Comparison of parameters for hysteresis and Pl current controller
Different Loads PI Current Controller | Hysteresis Current Controller
R=96Q ,L=35mH THD=3.38% THD=6.96%
R=96Q ,L=30mH THD=3.95% THD=6.90%
R=47Q ,L=15mH THD=8.51% THD=10.76%
R=47Q ,L=10mH THD=10.15% THD=12.14%

The different load parameters were tested and observed for the comparison of the performance of the hysteresis
control and PI control with PWM techniques. The comparison results are shown in the table 2. As the load value increases, the
THD value also increases but the PI current controller shows better response compared to the Hysteresis Controller. From fig.8
(a-d), it can be observed that the hysteresis control produces continuous and wide frequency range output current spectrum,
which is considered as a disadvantage of this method. From fig. 9 (a-d), it is observed that the harmonic content generated
when using the PI current control, is concentrated around the carrier frequency. This is considered as an advantage of the Pl
current control over the hysteresis control.

6. Conclusion

The CHB multilevel inverter's current has been controlled by the Hysteresis and Proportional - Integral (PI) current
controllers. Hysteresis controller shows good dynamic response but with some noticeable disturbances in voltage and current
waveforms. The PI current controller with PWM modulation technique shows slower response due to the dynamics of the
closed current loops, but performed better compared to the hysteresis current controller. The harmonic spectrums for the two
control methods were compared and the simulation results show that the current spectrum obtained with PI current control is
better than the hysteresis current controller.
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Real Time Automatic Object Tracking by Pan-Tilt-Zoom cameras in an
IP-Surveillance System
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Abstract:

Pan-tilt-zoom (PTZ) cameras are one of the advanced security cameras in the market. These cameras have the ability
to cover a very far field and can acquire high resolution of images. These cameras are deployed mainly for perimeter
surveillance applications where the security guards have to monitor the intruders from a long distance. Although there are
intrinsic advantages of using pan-tilt-zoom cameras, their application in automatic surveillance systems is still scarce. The
difficulty of creating background models for moving cameras and the difficulty of optical geometrical projection models are
key reasons for the limited use of pan-tilt-zoom cameras. Geometric calibration is a useful tool to overcome these difficulties.
Once developed the background and projection models, it is possible to design system simulators and surveillance
methodologies similarly to the ones commonly available for fixed cameras. In this paper, the proposed system can
automatically track moving objects. More specific, it is investigated how a system comprised of one pc and a PTZ camera
installed within an indoor and outdoor settings can track objects in poor illumination conditions as well. The tracking and
calibration results with several image processing techniques in a segmentation framework are combined, through which camera
can track the target in real time.

Keywords: IP- surveillance system; PTZ Camera; tracking object

1. Introduction

Moving object detection and tracking is one of the key technologies for the surveillance environment. The aim is to
track objects using an IP PTZ camera (a network based camera that pans, tilts and zooms). An IP PTZ camera responds to
command via its integrated web server after some delays. Tracking with such camera implies: 1) irregular response time to
control command, 2) low irregular frame rate because of network delays, 3) changing field of view and object scaling resulting
from panning, tilting and zooming [13]. These cameras are deployed mainly for perimeter surveillance applications where the
security guards have to monitor the intruders from a long distance. One problem in video surveillance is how to identify and
recognize events. The advantage of using PTZ cameras over the static cameras is that they can cover a larger area as compared
to passive cameras. Passive cameras only cover a specified field of view and multiple cameras are required to track a person in
a particular area. Such multi-camera systems are very costly to use. Therefore, a system utilizing a single pan-tilt-zoom (PTZ)
camera can be much more efficient if it is properly designed to work well.

Many methods have been proposed to detect motion of moving object using an active camera. To detect motion of
moving object, frame difference method with several post-processing techniques has been proposed [1, 2]. Furthermore,
tracking moving objects has been a challenging task in applications of video surveillance [19]. In several literatures, tracking of
moving object continuously require tracking of the object in the video stream till the object goes out of the field of view of the
camera. Generally, single camera is used to control the pan and tilt movements for tracking after the target detection [15]. In
several papers, contour-based people tracking is proposed [11, 20]. It is assumed that the background motion between two
consecutive images could be approximated by an affine transformation. Their methods are time consuming for IP camera. In
addition, they cannot track temporarily stopping objects.

Motion detection and tracking of target at the same time is an important issue. In this paper, detection of motion with
respect to position of the object and tracking in real time is proposed. The paper is structured as follows. Section Il presents the
architecture of the study used in this paper. In Section Ill, the proposed system is developed. Experimental results and
discussions are given in section IV. Finally, in section V, conclusions of the work done are made and some useful future
research is suggested.

2. Architecture of PTZ Camera

A PTZ camera tracking surveillance framework which includes camera tracking algorithm and camera calibration is
proposed. The proposed framework uses a PTZ camera to capture the video data and detect the human location. Figure 1.1
shows the software and hardware architecture of the PTZ camera based tracking system. The infrastructure includes the PTZ
camera, video and location analysis components, and user interface component. The video analysis component retrieves live
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video stream from the camera and the location component retrieves the object information and estimates the position of the
object. Finally, the user interface component displays information.
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Figure 1. PTZ Architecture

3. PTZ Camera based object tracking system

In this paper, the proposed system tracks the person with the help of motion detection algorithm to detect the location
of the person in the particular area. The position of the person is obtained and used to control the PTZ camera in the specified
region.

3.1 Motion detection algorithm

Calibration, object detection in the image and passing control commands to cameras are three key modules in Auto-
PTZ tracking algorithm. Object detection is done by using motion cue. Algorithm detects the moving object and obtains its
coordinates and computes the pan, tilt and zoom values using calibration modules and these values are sent to servo motor, this
in turn pans, tilts the camera accordingly and camera zooms as per the computed zoom value. The flowchart for camera
tracking algorithm with object detection is given in figure 2.

The main challenge in detecting moving object in PTZ camera is non-availability of sufficient frames for background
modeling. Algorithm has to detect the moving object with limited number of frames. In this work, an algorithm is developed to
detect moving object with lesser number of frames with appropriate post processing techniques.
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Figure 2. Flowchart of camera tracking algorithm

Motion detection is widely used real time method for identifying foreground moving objects in a video sequence. It is
the first significant step in many computer vision applications, including traffic monitoring, video surveillance etc. Simple
motion detection algorithms compare a static background frame with the current frame of a video scene, pixel by pixel. The aim
is to segment the incoming image into background and foreground components, and use the components of interest in further
processing. The three important attributes for detecting moving object are how the object areas are distinguished from the
background; how the background is maintained over time; and, how the segmented object areas are post-processed to reject
false positives, etc. Figure 3 shows the block diagram of motion detection algorithm.
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The height and width of the moving blob from the motion detection algorithm is calculated. A typical object that is in
interest is an intruder and hence a condition such that the height to width ratio should be greater than some scalar quantity is
used. Only objects satisfying the condition are identified and the bounding box is drawn on the moving blob. The centroid of
the moving blob is passed to the pan, tilt commands to move the camera keeping the object in the center.

3.2. Calibration model

The calibration is the process by which the different camera parameters are obtained. The task of calibrating a camera
consists of finding the geometrical relationships and involved parameters between pixels and real world locations. To calibrate
a camera, the proposed idea is to show the camera a set of scene points for which their 3D position is known. It is required to
determine where on the image these points are projected. For the calibration purpose, we plotted checkboxes on a white board
at certain distance and since the pattern was flat, we assumed that the board is located at Z=0 with the X and Y axes well
aligned. Camera was moved manually to each location of the detected corner from the center position and we stored the
corresponding pan, tilt values. Here is one example of calibration pattern image:

Figure 4. Calibration pattern

3.3. Camera tracking algorithm

The camera moves to the position of current centroid of the human. The distance between center of the current frame
and the centroid of the moving blob is calculated in both the horizontal and vertical directions. As shown in the above
calibration pattern, the pan, tilt values from one position to another are obtained manually and the same experiment is applied

using the pan, tilt equations thus calculated. dx,dy are the change in position of the moving blob from the centroid of the
field of view.

dx=X,-A, @

where,
X, = center of the frame sizeand Ais the centroid of the moving blob

dy=Y,-B, &)

where,
Y, = center of theframe sizeand B is the centroid of the moving blob
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The graphs below show the movement of camera with respect to centroid coordinates of the moving object. The
horizontal axes denote the pan, tilt values whereas the vertical axes of both the graphs denote the change in position of the
moving blob from the centroid of the field of view.

Figure 5. Graph between horizontal Figure 6. Graph between vertical axes
axes and pan values and tilt values

The equations that are used to control the pan, tilt values are as follows

dp = 0.059*dx - 0.375 (©))
dt = -0.057*dy - 0.25

where parameters dp, dt are change in pan and tilt values; dx,dy are the change in position of the object from

the center of the field of view. The above generated equations help to move the camera and to track the object. The centroid of
the human is calculated from the motion detection algorithm.

4. Results and discussions
To evaluate the performance of the proposed algorithm, we tested it on both offline and real-time data captured from
PTZ camera. The results are presented in this section.

4.1. Offline system results of tracking
The simulation result is shown in Figure 7.

Frame 7 Frame 17 Frame 23

Figure 7. Offline experimental result of moving person

The person is detected and tracked while his position and movement Is changing.

4.2. Real-time system results of tracking

The algorithm was implemented in a real-time object detection and tracking system using a Panasonic camera. It has
22x optical zoom. The video is captured at 640 x 480 at 10 frames per second. The camera tracks the person while keeping it in
the center of the field of view. It gives good results with the blob estimation and then accordingly, the camera moves. The
complete tracking procedure a long with motion detection in shown in Figure 8.
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Figure 8. Real-time tracking sequence performed in indoor environment

5. Future improvements

The Auto-PTZ tracking method implemented in this project allows following the object in the scene by automatically
moving the camera. The frames are processed, centroid of the foreground mask is obtained and the command is sent to the PTZ
camera. The motion detection algorithm used in this project is computationally very fast but sometimes, the performance can be
quite poor, especially with fluctuating illumination conditions. In order to manage changes in illuminations, more complex
background subtraction algorithms for video analysis are to be developed in future.

The framework developed for automatic pan-tilt-zoom tracking needs further improvements:

. Use the bounding boxes of the blob and extract color template of the blob

. Appearance model is computed for the template and is used to detect the same object in next frame

. Appearance model is updated regularly

. A simple tracker has to be implemented for tracking the object continuously. This will be helpful for smooth and

robust tracking

References

[1] R.C. Gonzalez and R.E. Woods, Digital Image Processing, Third Edition, PHI publication, 2008.

[2] D.H. Parks and Sidney S. Fels, Evaluation of Background Subtraction Algorithms with Post-Processing, Fifth
International Conference on Advanced Video and Signal Based Surveillance, pages 192 — 199, September 2008.

[3] O. Barnich and M. Van Droogenbroeck, ViBe: A Universal Background Subtraction Algorithm for Video Sequences,
IEEE Transactions on Image Processing, Volume 20, pages 1709 — 1724, June 2011.

[4] C. Stauffer and W.E.L. Grimson, Adaptive background mixture models for real-time tracking, IEEE Computer Society
Conference on Computer Vision and Pattern Recognition, Volume 2, 1999.

[5] Y. Benezeth, P.M. Jodoin, B. Emile, H. Laurent and C. Rosenberger, Review and evaluation of commonly-
implemented background subtraction algorithms, 19th International Conference on Pattern Recognition, pages 1 — 4,
December 2008.

[6] Yang Song, Xiaolin Feng and P. Perona, Towards detection of human motion, IEEE Conference on Computer Vision
and Pattern Recognition, Volume 1, pages 810 — 817, June 2000.
[7] Z. Zivkovic, Improved adaptive Gaussian mixture model for background subtraction, 17th International Conference on

Pattern Recognition, VVolume 2, pages 28-31, August 2004.
[8] C.R. Wren, A. Azarbayejani, T. Darrell and A.P. Pentland, Pfinder: real-time tracking of the human body, IEEE
Transactions on Pattern Analysis and Machine Intelligence, Volume 19, pages 780 — 785, July 1997.

Issn 2250-3005(online) October| 2012 Page 68



http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Parks,%20D.H..QT.&newsearch=partialPref
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=4730362
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=83

\

[9]

[10]
[11]
[12]
[13]
[14]

[15]

[16]

[17]

[18]
[19]

[20]

w IJCER

m International Journal Of Computational Engineering Research (ijceronline.com) Vol. 2 Issue. 6

N

P. KaewTraKulPong and R. Bowden, An Improved Adaptive Background Mixture Model for Realtime Tracking with
Shadow Detection, 2nd European Workshop on Advanced Video Based Surveillance Systems, September 2001.

Y. SUGAYA and K. KANATANI, Extracting Moving Objects from a Moving Camera Video Sequence, Memoirs of
the Faculty of Engineering, Okayama University, Volume 39, pages 5662, January 2005.

P.D.Z. Varcheie and G.-A. Bilodeau, Active people tracking by a PTZ camera in IP surveillance system, IEEE
International Workshop on Robotic and Sensors Environments, pages 98 — 103, November 2009.

O.-D. Nouar, G. Ali and C. Raphael, Improved Object Tracking With Camshift Algorithm, IEEE International
Conference on Acoustics, Speech and Signal Processing, Volume 2, pages 11-657 - 11-660.

M. Al Haj, A.D. Bagdanov, J. Gonzalez and F.X. Roca, Reactive Object Tracking with a Single PTZ Camera, 20th
International Conference on Pattern Recognition, pages 1690 — 1693, August 2010.

Y. Wei and W. Badawy, A novel zoom invariant video object tracking algorithm (ZIVOTA), IEEE Canadian
Conference on Electrical and Computer Engineering, Volume 2, pages 1191 — 1194, May 2003.

Wu Shimguang, Tao Zhao, C. Broaddus, Changjiang Yang and M. Aggarwal, Robust Pan, Tilt and Zoom Estimation
for PTZ Camera by Using Meta Data and/or Frame-to-Frame Correspondences, 9th International Conference on
Control, Automation, Robotics and Vision, pages 1 — 7, 2006.

Zhang Qigui and Li Bo, Search on automatic target tracking based on PTZ system, International Conference on Image
Analysis and Signal Processing, pages 192 - 195, October 2011.

Chu-Sing Yang, Ren-Hao Chen, Chao-Yang Lee and Shou-Jen Lin, PTZ camera based position tracking in IP-
surveillance system, 3rd International Conference on Sensing Technology, pages 142 — 146, November 2008-
December 2008.

Huang Shenzhi and Sun Bin, An algorithm for real-time human tracking under dynamic scene, 2nd International
Conference on Signal Processing Systems, Volume 3, pages V3-590 - V3-593, 2010.

I. Everts, N. Sebe and G. Jones, Cooperative Object Tracking with Multiple PTZ Cameras, 14th International
Conference on Image Analysis and Processing, pages 323 — 330.

D. Murray and A. Basu, Motion tracking with an active camera, IEEE transaction on Pattern Analysis and Machine
Intelligence, Volume 14, pages 449-459, 1994,

Issn 2250-3005(online) October| 2012 Page 69



http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=4150227&contentType=Conference+Publications&queryText%3Drobust+pan%2Ctilt+and+zoom+estimation+for+PTZ+camera+by+using+meta+data+and%2For+frame+to+frame+correspondances
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=4150227&contentType=Conference+Publications&queryText%3Drobust+pan%2Ctilt+and+zoom+estimation+for+PTZ+camera+by+using+meta+data+and%2For+frame+to+frame+correspondances
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Ren-Hao%20Chen.QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Chao-Yang%20Lee.QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Shou-Jen%20Lin.QT.&newsearch=partialPref
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5547586
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=4362741

£

m International Journal Of Computational Engineering Research (ijceronline.com) Vol. 2 Issue. 5

R e
& r——— Maea e

R

A Study on the Neural Network Model for Finger Print Recognition

Vijaya Sathiaraj
Dept of Computer science and Engineering
Bharathidasan University, Trichirappalli-23

Abstract:

Finger Print Recognition [ FPR] is an unique technique to avoid intruders in any part of the information system, where
the data are very essential than somebody’s life, like military code transaction, some secret operations at nation’s higher
authority level. Current finger print recognition systems are very tough to allow the intruders. This finger print recognition
system is used widely, nowadays, in all part of the fields where data or information plays the key role in each and every
process. But to reduce the complexity in developing these systems we need to choose between the choices of algorithms. Thus
this topic induces a keenness to take as a research oriented one. There are numerous techniques are available for finger print
recognition. One of them is Artificial Neural Networks( ANN) . In ANN there are many networks methodologies are available.
But up to my evaluation, Backpropagation training network is the most successful one. As per the need to develop a system to
recognize the exact thumb impressions from the match with the images that has already stored, the main task before is, to make
the system activate through artficial neural network. There are numerous and specific types of networks such as perceptron,
backpropagation network, counter propagation network, Hopfield networks, etc.., but here the backpropagation network has
been selected for the study. Because of its wide range of usage in many fields, backpropagation network has been taken into
account, without ignorance, because of its drawbacks.

Keywords: ANN, BPN, FP, NN

1. Introduction

In today’s modern scientific developments an interesting word is often spelled out by the scientists and researchers,
who feel it is very tough to describe and put into a bound and also challenging. The word is “ARTIFICIAL NEURAL
NETWORK”(ANN). Here they are trying to model the human brain, which is a concept used as a base in the robotics.
Actually ANN are biologically inspired; that is they are composed of elements that perform in a manner that is analogous to the
most elementary functions of the biological neuron. These elements are then organized in a way that may be or may not be
related to the anatomy of the brain[1]. Despite this superficial resemblance, ANN exhibit a surprising number of the brain’s
characteristics. For example, they learn from experience, generalize from previous examples to new ones, and abstract essential
characteristics from inputs containing irrelevant data. In the earlier period of the research, the people who involved in the
modeling of the human brain system, felt painstaking to learn about the operations done in between the billions of neurons
which in turn connecting to hundreds of thousands of others. They tend to define two objectives of neural modeling and they
are used as the base until today: first, to understand the physiological and psychological functioning of the human neural
system; and second, to produce computational systems (ANN) that perform brainlike functions, which is the main criteria of the
creation of the ANN[2]. Initially, a group of researchers developed networks consisting of a single layer of artificial neurons,
called PERCEPTRON, which are used to problems such as weather prediction, electrocardiogram analysis, and artificial
vision. But perceptrons weren’t successful enough to satisfy some of the critical problems such as Exclusive-Or problem.

2. Methodology

To work with the finger print recognition system through artificial neural network, we have to make train the neurons
involving in the network. That is, one of the interesting characteristics of ANN is the ability to learn. Their training shows so
many parallel to the intellectual development of human beings that it may seem that we have achieved a fundamental
understanding of this process.

3. Objectives of the Work

Here the topic that was chosen is to recognize “NEURAL NETWORK MODEL FOR FINGER PRINT
RECOGNITION ” of variant persons[3]. Why we need to record these finger prints and recognize whether a particular
impression is of a particular person? In today’s world for each and every country data hiding is an essential thing to keep its
secrecy in each and every field. We need to restrict any kind of intruders to avoid information leakage. To maintain the
security level for information hiding we need a strict methodologies such as facial recognition, voice recognition, finger print
recognition, etc., In these finger print recognition is an unique technique to avoid intruders in any part of the information
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system, where the data are very essential than somebody’s life, like military code transaction, some secret operations at nation’s
higher authority level[4]. Why finger print recognition is an unique system than others in data security? Because the finger
print (thumb impression) is unique for person to person. No one can have a same kind of thumb impression. This thing made
the researchers to develop a hard security system based on the thumb impressions as their input. Current finger print recognition
systems are very tough to allow the intruders. Researchers developed such a kind of hard algorithms to restrict the traitors. Thus
this topic make me interest to choose and make a research work on the methodologies involved in this system. The main task is
to develop an artificial neural network using backpropagation algorithm. Here the main task is to train the neural network.
There are specifically two types of training methodologies. One is, supervised training and the other is unsupervised training
method. Here the supervised training method has been selected to train the network. Here a training pair of images are selected
and train the network to recognize them. After the training with some number of training pairs, the network is going to be
tested, whether it can able to recognize the finger print images successfully or not.

4. Implementation
a) Matching the finger print images

Everyone is known to have unique, immutable fingerprints. A fingerprint is made of a series of ridges and furrows on
the surface of the finger. The uniqueness of a fingerprint can be determined by the pattern of ridges and furrows as well as the
minutiae points.Minutiae points are local ridge characteristics that occur at either a ridge bifurcation or a ridge ending.
Fingerprint matching techniques can be placed into two categories: minutae-based and correlation based. Minutiae-based
techniques first find minutiae points and then map their relative placement on the finger[5]. However, there are some
difficulties when using this approach. It is difficult to extract the minutiae points accurately when the fingerprint is of low
quality. Also, this method does not take into account the global pattern of ridges and furrows. The correlation-based method is
able to overcome some of the difficulties of the minutiae-based approach. However, it has some of its own shortcomings.
Correlation-based techniques require the precise location of a registration point and are affected by image translation and
rotation.

Fig. 4. 2 Matching the finger print images.

Fingerprint matching based on minutiae has problems in matching different sized (unregistered) minutiae patterns.
Local ridge structures can not be completely characterized by minutiae. Here an alternate representation of fingerprints is tried,
which will capture more local information and yield a fixed length code for the fingerprint. The matching will then hopefully
become a relatively simple task of calculating the Euclidean distance will between the two codes. A commercial fingerprint-
based authentication system requires a very low False Reject Rate (FAR) for a given False Accept Rate (FAR). This is very
difficult to achieve with any one technique. Till the investigation is in process to find out the methods, to pool evidence from
various matching techniques to increase the overall accuracy of the system[6]. In a real application, the sensor, the acquisition
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system and the variation in performance of the system over time is very critical. A testing process has been done on the system,
on a limited number of users to evaluate the system performance over a period of time.

b) Fingerprint classification

Large volumes of fingerprints are collected and stored everyday in a wide range of applications including forensics,
access control, and driver license registration. An automatic recognition of people based on fingerprints requires that the input
fingerprint be matched with a large number of fingerprints in a database (FBI database contains approximately 70 million
fingerprints!)[7]. To reduce the search time and computational complexity, it is desirable to classify these fingerprints in an
accurate and consistent manner so that the input fingerprint is required to be matched only with a subset of the fingerprints in
the data

WHORL LEFT LOOP RIGHT LOOP ARCH

TENTED ARCH
Fig 4.3 Classifications of the fp images.

Fingerprint classification is a technique to assign a fingerprint into one of the several pre-specified types already
established in the literature which can provide an indexing mechanism. Fingerprint classification can be viewed as a coarse
level matching of the fingerprints. An input fingerprint is first matched at a coarse level to one of the pre-specified types and
then, at a finer level, it is compared to the subset of the database containing that type of fingerprints only. The fingerprints are
classified into five classes, namely, whorl, right loop, left loop, arch, and tented arch.

¢) Fingerprint image enhancement

A critical step in automatic fingerprint matching is to automatically and reliably extract minutiae from the input
fingerprint images. However, the performance of a minutiae extraction algorithm relies heavily on the quality of the input
fingerprint images. In order to ensure that the performance of an automatic fingerprint identification/verification system will be
robust with respect to the quality of the fingerprint images, it is essential to incorporate a fingerprint enhancement algorithm in
the minutiae extraction module. We have developed a fast fingerprint enhancement algorithm, which can adaptively improve
the clarity of ridge and furrow structures of input fingerprint images based on the estimated local ridge orientation and
frequency. We have evaluated the performance of the image enhancement algorithm using the goodness index of the extracted
minutiae and the accuracy of an online fingerprint verification system. Experimental results show that incorporating the
enhancement algorithms improves both the goodness index and the verification accuracy.

Fig.4.4 Image enhancement
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The above figure denotes that if the corresponding points of shapes in a finger print image occur in that particular pixel
then it is considered as 1, otherwise it is 0. Then these values are matched with the same pixel values of the target output image.

Now the real hypothesis is based on how really the training methodology is going to take over in
BACKPROPAGATION NETWORK(BPN). Before going to this subject first, an introduction to BPN is needed and its part
to the neural network researches.

d) Structure of BP network
Training the back propagation network requires the steps that follow:

Select a training pair from the training set; apply the input vector to the network input.

Calculate the output of the network.

Calculate the error between the network output and the desired output (the target vector from the training pair)

Adjust the weights of the network in a way that minimizes the error.

Repeat the steps 1 through 4 for each vector in the training set until the error for the entire set is acceptably low.
A A A
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FIG. 4.5. Structure of BP network

e) Level of accuracy

The hidden layer learns to recode (or to provide a representation for) the inputs. More than one hidden layer can be
used. The architecture is more powerful than single-layer networks: it can be shown that any mapping can be learned, given two
hidden layers (of units). The units are a little more complex than those in the original perceptron: their input/output graph is

Fig.4.6 Level of accuracy

As a function:
Y =1/ (1+ exp(-k.(Z Win * Xin))
The graph shows the output for k=0.5, 1, and 10, as the activation varies from -10 to 10

5. Conclusion

It is evident from the work that the neural networks can be used to solve the “NEURAL NETWORK MODEL FOR
FINGER PRINT RECOGNITION ” problem effectively. Especially, the BACK PROPAGATION NETWORK can be very
useful for solving the taken problem. Here the input is an image, the thumb impression, of a person is got from the device
“thumb scanner” and they are displayed in a separate software tool. When the matching process is invoked then the neural
program will first find out, to which class of thumb image, the input image s corresponds to. This classification check is done,
in order to reduce the search time between numerous images. After, the category of the input is found then the next stage of the
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matching process will occur. Here, the original matching is done as by taking the pixel positions of that input image and these
positions are matched with all the images in that particular class. If the image’s pixel positions are matched with the input
image that is the indication of the signal success, and the person who belongs to the input image is considered as authorized
person. Otherwise, then the system will signal as MATCH FAILED AND UNAUTHORIZED ENTRY. When the crucial
problems, which are often faced by BPN, like indefinite step size and temporal instability, occur then it will be the greatest
block before the training process section of a neural network. Because, in order to give training for each neuron (in each layer
of the hidden layer) and if one neuron fails in its process then it will affect all the outs of other neurons also. The weight
changes have to be made, i.e., adjustments, in order to achieve the result denoted in the target. The pattern recognition problem
can be solved through other neural networks also. But BPN is a systematic method for training multilayer artificial neural
networks. It has a strong mathematical foundation. Despite its limitations, backpropagation has dramatically expanded the
range of problems to which artificial neural networks can be applied, and it has generated many successful demonstrations of its
power.
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Abstract:

Flooding-based route discovery is usually preferred in MANETS in order to set up the route with reliability between
transmission pair. However, this approach may cause a serious contention in information transfer between adjacent nodes
and a considerable amount of control packets. The transfer of information between nodes is made secured by Intrusion
detection system (IDS). The architecture of IDS is discussed in the manuscript to achieve the reliable and confidential
transmission over MANET which follows some techniques such as Watch Dog, Confident, and CORE.

Keywords- Cryptographic attacks in MANET, IDS, architecture of IDS, Watch Dog, CORE.

1. Introduction

In a mobile ad hoc network (MANET), a collection of mobile hosts with wireless network interfaces form a
temporary network without the aid of any fixed infrastructure or centralized administration. A MANET is referred to as an
infrastructure less network because the mobile nodes in the network dynamically set up paths among themselves to transmit
packets temporarily. In other words a MANET is a self-configuring network that is formed automatically by a collection of
mobile nodes without the help of a fixed infrastructure or centralized management. Each node is equipped with a wireless
transmitter and receiver, which allow it to communicate with other nodes in its radio communication range. In order for a
node to forward a packet to a node that is out of its radio range, the cooperation of other nodes in the network is needed, this
is known as multi-hop communication. Therefore, each node must act as both a host and a router at the same time. The
network topology frequently changes due to the mobility of mobile nodes as they move within, move into, or move out of
the network. In a MANET, nodes within each other' s wireless transmission ranges can communicate directly; however,
nodes outside each other' s range have to rely on some other nodes to relay messages. Thus, a multi-hop scenario occurs,
where several intermediate hosts relay the packets sent by the source host before they reach the destination host. Every node
functions as a router. The success of communication highly depends on other nodes' cooperation.

2. Various Types Of Attacks In Adhoc Networks

There are also attacks that target some particular routing protocols, such as DSR, or AODV. Currently routing security is
one of the hottest research areas in MANET. Attacks can also be classified according to network protocol stacks. Table 1
shows an example of a classification of security attacks based on protocol stack, some attacks could be launched at multiple
layers.

Table 1. Classification Of Seurity Attacks

Layer Attacks
Application layer Repudiation, data corruption
Transport layer Session hijacking, SYN flooding
Network layer 'Wormhole, Black hole, Byzantine, flooding, location disclosure attacks
Data link layer Traffic analysis, monitoring, disruption MAC (802.11), WEP weakness
Physical layer Jamming, interceptions, eavesdropping
Multi-layer attacks DOS, impersonation, replay, man-in-the-middle

3. Intrusion Detection System (lds) Architecture

Because MANET has features such as an open medium, dynamic changing topology, and the lack of a centralized
monitoring and management point, many of the intrusion detection techniques developed for a fixed wired network are not
applicable in MANET. Zhang [2] gives a specific design of intrusion detection and response mechanisms for MANET.
Marti [5] proposes two mechanisms: watchdog and path rater, which improve throughput in MANET in the presence of
nodes that agree to forward packets but fail to do so. In MANET, cooperation is very important to support the basic
functions of the network so the token-based mechanism, the credit-based mechanism, and the reputation-based mechanism
were developed to enforce cooperation. Each mechanism is discussed in this paper.
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