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From Editor in Chief's Desk

My Dear Readers

Quality in Higher Education has several aspects and many dimensions; research and innovation being major ones. UGC
report on 12th Five Year Plan shows grave concern, Over poor performance of our higher education institutions, in the
area of quality. This is besides the worry being expressed for shortfall in required number of institutions to achieve
25%GER (Gross Enrolment Ratio) by 2015. Presently we have about 560 universities in India, including 135 private
universities providing GER of around 21% In near future the number of universities in the country may cross the magic
figure of 750 or so, with additional support of strong upcoming On Line Distance Learning System. All these may help in
achieving the derised GER, but need of quality certainly cannot be addressed by quantity alone. One of the most
important needs of the hour is to focus on quality of higher education with special reference to research and innovation.
Effective introduction of research and innovation at UG Level itself, enforced with compulsion and motivation could be
one of the solutions. For this, research and innovation need to be made integral part of the curriculum not in project work
alone but also as part of core subjects, supported with a genuine system of assessments, monitoring, supervision,
feedback, documentation and reward.

A comprehensive research paper is a successful destination for any genuine research effort, and its publication in a good
Journal or presentation on a recognised forum is a happy outcome. Anusandhan is a very vibrant forum for print and
presentation, committed to encourage and support research. This issue of Anusandhan is a mixed bag of papers covering a
wide range- from research work in applied science to solving complex issues of biotechnology, from interesting data
analysis of portability of mobile phones to efficient design of antennas and many other papers from varied fields.
However the common thread which binds them together is sincere efforts of the authors and dedicated work of editorial
andreview teams.

In recent times the powerful technology of social media has developed in to a double edged weapon with an unwanted
edge of cyber crime and cyber terrorism, threatening basic fibers of the society and nation. Explosive situation created
after recent violence in Assam through misinformation campaign using power of social media shows once again how
dangerous misuse of technology could be. Meaningful and continued research can provide tools, techniques and
solutions to such issues. We welcome research papers to raise any such social issues. We plan to highlight one such paper
in every issue of Anusandhan. One section of our next issue will focus on Computer Aided Designs and Computer
Supported Systems in any field of engineering, science and management. Innovation & Research papers from other areas
are also welcome. So put your thinking cap on and devote some time towards research and turn forthcoming long spell of
festive season into research season too.

With very warm regards.

-

Prof. Vijay Kant Verma
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MATHEMATICAL MODEL FOR THE FLOW STRESS CONSTITUTIVE
EQUATION USING SERIES EXPANSION

Amit K. Maheshwari , S.P. Narayan
AMPRI, (CSIR), Bhopal, (MP) India

Abstract-Conventional congtitutive equations defining
the flow stress relationship with the allied parameters
are independent of one or more parameters. So the
combined effect of all the flow parameters on true stress
cannot be imagined in the existing frame of reference.
In addition the same set of arbitrary constants does not
works for all true strain, strain and temperature values
for such models and their equations, which further adds
new drawbacks while working with these relations. The
present article works to complete the relationship
between such flow parameters and the equation has
been validated to Al 2024 aluminum alloy.

Keywords- Material Modeling, Hot deformation, Flow/

True stress, True strain rate deformation, Thermo-
mechanical process.

| INTRODUCTION

It gives a direct dependency of flow stress onirstra
According to it the flow stress can be definedemis
of strain as,

o =ke" )
Where, K and n are the strength coefficient and strain
hardening exponent respectively.

i) Ludwik equation [3]

This model includes the effect of yield stregs

According to it flow stress can be expressed as,
o=0,+ke" (3)

iii) Swift equation [4]

This model includes the effect of yield str&in

o=k(g+¢€)" @)

Deformation Constitutive equations are those whichv) Voce equation [2, 4]

describes the linear and non-linear relationshipragn
the process variables viz. effective stress, dffect
strain, effective strain rate and temperature Hemint

deformation levels. Such equations are requireder Eduations 1, 2, 3 and 4 do not have strain rate and
development of realistic dynamic material modelsteémperature terms. Thus the effects of these paeasne

cannot be observed.

o=A-Kd ™ )

involving various processes. The functional formttod

constitutive relation representing flow behaviogigen
by (b) Second stage equations:
o=f(&&T) 1) Another type of equations containing strain termgs a
Wherep represents the Flow stress, i) Strain independent power law [1]

represents the True straié, represents the True strain ¢ is,
rate and T represents the temperature. o= k1$m ©)

The prominent material models in this category ban K, is constant forparticular strain, strain rate and

divided to three categories;

temperature, The exponent “m” is also constant at a

given strain and temperature
(a) First stage equations:

i) Holloman equation [1, 2] ii) Strain dependent power law [5]

o=ke"em @)



In these equations the dependency of flow stress aof constants. In order to validate the equatios, data
strain and strain rate has been considered bugfteet  were taken from “HOT WORKING GUIDE” [9].
of temperature has been neglected.

[l PROPOSED MODEL & ITS
(c) Third stage equations: VAL IDATION

They are the equations that contain both stram aatd
temperature in determining the flow stress. They ar
called Arrehenius equation, Exponential law
Hyperbolic sine law [6], [7]. They are often usssdthe
kinectic models and generally referred to definehsu

This article shows a constitutive equation with
comparatively lesser number of coefficients in wviahic
'different parameters and arbitrary constants foltbe
following form,

[ i
relationship. These equations are as follows iratqu Ino = Zi:l,ZZj:i AijeTX I (13)
2, 3, 4 respectively.
& exp(Q/RT)=A0" (8)

Or, o= 3 Alje X (14)
£ exp(Q/RT)=A"expfo) 9) g eXp(zFlzZFl Ij& )

£ exp(Q/RT)=A""(sinluo)™ (10)
A common drawback to these equation is the lack OfWhere, X=
absolute relationship between all the four varighle.

In&, A; are the functions of T.

The alloy taken under study is Al-2024 Aluminum
alloy. In(True stress)a(True strain rate plots has been
shown in fig-1 ate = 0.2, 0.4 which helps to establish
o-¢€ relationship.

true stressd), true strain(g), true strain rate §) and
deformation temperature (T) i.e. one or more patame
is absent in the constituting relationship. Howether
equation defined by “N.S. Babu, S. B. Tiwari and B.
Nageshwara Rao” in the paper entitled “Modified in
stability condition for identification of unstabimetal |
flow regions in processing maps of magnesium alloys

n(True stress)-In(True strain rate) for 2024 Al alloy at 0.2 true Strain

involves the inclusion of all parameters [9]. 6
Mathematically, Babu Model has the following S

functional form, 55
. O 623K

F=f (g &£,T,d) (11)

It obtains the constitutive relationship in loghntic b oK
scale by using Taylor's series expansion defined as 45 T2
g 0 773K
_ ! J K -1~ j-1 -\ k-1 G4 — Poly.
o= .20.2.Cyg "0 (Ing) : b
35 ‘

12)
Where,® = 1000/T and T is in Kelvin.

This relation however involves true strain but the _(szlék)
number of constantsiCneed to completely define the 25 _;ﬂg‘m
relationship is 48 numbers which are very exhaastiv
with no physical significance. Another difficulty this
formula occurs during estimation of flow stresgcsi
three values of dependent variable and 48 values of
arbitrary constants has to be substituted for each Figurel: (a)o-¢ relationship at (@= 0.2 (b)e=0.4
theoretical calculation.

(623K)
— Poly.
(673K)

-8 -6 -4 2 0 2 4
In(True strain rate)

The present work is an attempt to remove these
drawbacks by the inclusion of true strai parameter
to the remaining three parameter with limited numbe



In(True StressHIn(True Strain) plot for 2024Al (as cast) alloy at 0.4 strain

o

s73K
623K
673K
723
o 7k
Poly. (673K)
Poly. (623K)
Poly. (673K)
Poly. (723K)
Poly. (773K)

xb o

In(True Stress)

2 0
In(True Strain)

Figurel:(b) o-€ relationship at (by=0.4

Similar relation plots were made w.r.t other partere

11 RESULTS& DISCUSSION

Proceeding through the equation (14), we obtain the
value of parameter for our case study alloy Al 2024
They are shown in Table-1. A Comparison between the
experimental results (R) & calculated results (§) b
equation (14) at different temperatures w.r.t. othe

parameters are made in terms of the flow stresgesur

in fig-2.
Aj Value of A;
An 2367.5/T +0.921
Al2 0.0002T-0.0249
A1z -112420/T +338.5/T -0.2513
Aoy -275.5/T +0.3235
Az -0.026
Ass 9620/ F -5.4/T-0.0195

Table 1: Value of A;

These plots made in Fig-2 clearly show that thegme
model can predict the value of flow stress overidew
range of practically feasible parameters. Further i
reduces the number of constants from 48 to 13 in

number.
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——o001R 00IR ——0.1R R 1R —— 100R
----- opoiC 001C 01c -----ac 10¢ 100¢
01 02 03 04 05
TRUE STRAIN

TRUE STRESS-TRUE STRAIN curve for 2024 Al (as cast) alloy at 673K
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TRUE STRESS-TRUE STRAIN curve for 2024 Al (as cast) alloy at 723K
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Figure2: (c)



TRUE STRESS-TRUE STRAIN curve for 2024 Al alloy at 773K [5]

——D00IR ——O00IR R —— —r
---- 0001C 001C 0ic ic 10c 100

TRUE STRESS(MPa)

iy Za 71

TRUE STRAIN

Figure-2: (d) Comparison between the experimental results-
R(full lines) & calculated results-C (Dotted linés) equation
(14) at (a) 623K (b) 673K (c) 723K (d) 773K

[V CONCLUSION

Analysis carried out in this research article retBethe
dependency of the flow stress on other deformation
parameters. The main conclusions are as follows,

(@) The proposed model shows a good correlation
between experimental and theoretical results.

(b) It shows a direct relation of flow stress with its
influencing factors viz. strain, strain rate and
temperature.

(c) It reduces the number of constants from 48 in N.S.
Babu Model [9] to 13 in number.

(d) Values at stringent experimental conditions can be
obtained by Extrapolation/ interpolation.

(e) This model may be used to eliminate the
experimental error due to sudden change in
physical conditions like voltage fluctuation.

(f) The proposed model can ably covers a wider range
of materials exhibiting the similar compressive
behavior under the deforming compressive load and
ably fingerprints the experimental results with

accuracy.
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PHASE TRANSITION OF CEO,; UNDERHIGH PRESSURE

Deoshree Baghmar
SIRTS, Bhopal, India.

Abstract-The Pressure induced structural phase
transition of Ceria (CeO,) has been investigated using
an effective interionic interaction potential. The present
potential had been found to reproduce well the
experimentally observed phase fluorite to orthorhombic
transition pressure and associated volume collapses
and dastic constants of CeO, isin good agreement with
their corresponding experimental data (31.5 GPa). We
have also reported the elastic properties of CeO, in
both phases.

KeyWord- Gibbs Free Energy, High Pressure, Phase
Transition, Relative Volume Collapse. PACS Code-
64.70.Kb.,62.20.Dc.

|  INTRODUCTION

Aditee Sharma
AISECT University, Bhophidia.

overlap repulsion. Surveys of literature, showst,tha
many experimental results are being available, nmut
theoretical attentions have been made to explan th
structural properties of CeOfor their description.
Motivated from this fact we thought it pertinent to
apply an effective interionic potential which hawveen
successfully applied to describe the superioniédsol
[8-10] and binary semiconductors. The consequent
formulation of effective interionic potential hagdn
described in section Il. The application of present
potential to predict the phase transition pressamd
elastic constants are presented and discussed imettt
section.

Il THEORY AND FORMULATION

The stability of a lattice is attained at the mioim

Cerium dioxide (Ce§) is one of the extensively studied Gibbs free energy for a particular lattice spacimg

dioxides because of its technological applicatiand ~ 9iven as:
theoretical implications [1]. The pressure-induced G=U+PV =TS (1)
transition of Ce@ has been the subject of some recent Here, U is the internal energy, which at OK

studies [2] because it can be related to the systerof

corresponds to the cohesive energy, S is the idiprat

the high-pressure behaviour of the fluorite typeiace €ntropy at absolute temperature T and V is themaelu

[3]. At ambient pressure and temperature Ceria (Le

has fluorite symmetry and its electronic structofré is
characterized by unoccupied 4f states of'@éf%) [4].

Under high pressure behaviour of pure Ceria redeale
the presence of its transformation to orthorhombic

(PbC)) type structure [5-7].

In the present paper we have investigated the high
pressure structural phase transition (phase transit
pressure, relative volume collapse), cohesive gnerg

and elastic properties of Ceria from fluorite ledti(B:)
(FmBm) spacegroup to orthorhombic (B)

(Pnam) spacegroup using inter-ionic potential
model. Major part of the cohesion in these potéigia

contributed by long range (L-R) Coulomb interacipn

(Pnam) spacegroup using inter-ionic potential
model. Major part of the cohesion in these poténtia
contributed by long range (L-R) Coulomb interactipn

oat pressure P. At sufficient low temperature neael§o

(T=0K) one can ignore entropy term (TS), thus Gibb
free energy for Fluorite (8 and Orthorhombic (8
structures are expressed as:

Gg, (r)=Ug, (N +PVg () ©)
Gg, (r')=Ug, () +PVg (1) €)

with lattice energies (U) defined as:

€z’ U
Ug (I’):_aMr +b;q exé#j (4)

a.&7° [+, —rif
U, (N=— +bZ£fj exp— 'J (5)
ij

r P

Here, first term represents the Coulomb attraction
corresponding to nearest neighbor separations
r(r') and Madelung constaia,, (a;,) for Fluorite
(Orhtorhombic) structure and Ze is the ionic charge
The second term is the Hafemeister-FIlgyare (HFg typ
repulsive interaction operative upto the secondisor

which are counter balanced by short range (S-RiPns.p;is the Pauling coefficients with(r;) as the



5
4
ionic radii of the cations (aniong); b are the range and = 3
hardness model parameters determined by the g 5
equilibrium condition g
¥
d 1| Uy = 1
dri. K| dP 0
0 :rO
where, B is bulk modulus, r is the nearest intédon -1
separation;gis the equilibrium separation i.e. r zand 2

K as the crystal structure constant. The pressure
variations of G, C;», C44 and B have been computed

using the expression given elsewhere [8] for both
phases is listed in table. Figure 1: Change in Gibbs free energy from
Fluorite— Orthorhombic structure.

Pressure (GPa)

1l RESULT AND DISCUSSION 1.00
The present effective interaction potential corganly Fluorite
two model parameterg @nd b) which have been 6 0.90 |
2
g
2 0.80 1
evaluated by using input data taken from ref [5 ar
listed in Table 1.
0.70 {
Crystal Input Data Model Parameters 0 20 40
roA) B(GPa) p(A) b(10%%rg) Pressure (GPa)
CeQ 2703 230 0.297 0.242
Figure 2: Volume Collapse as function of pressure
Table 1: (P) from Fluorite— Orthorhombic structure.
We have followed the minimization techniques of
cohesive energy at different pressure in ordetbtain, Crystal P(GPa) ANV (PN (O)] (%)
CeQ Fluorite- 28.9 6.9

the inter-ionic separations for fluorite and orﬂhmmbic Ortho (31.5.(22.3-6.8) (7.59
phases. The computed cohesive energy using thelmode™a & [5-71.5. ref. [11]
parameters are reported in Table 2. '

Crystal Uge Uso Table 3:
CeQ -289.313 -477.943

The phase transition pressure, at whih approaches
Table 2: zero is known as phase transition pressupe Aibient
o . ressures, CeQcrystallize on fluorite (B structure
Our comments on the reliability of coheswe eherglgnd undergo a transition to orthorhombig)Btructure
value for both the phases are restricted until th%pon compression. The (-) sign shows the compressio

experimental data report on them. In an attempt to CeQ. The value of phase transition pressure and

re_ve_zal_ tr:je hstrléqt)ubral ¢ phase tr_ans;tlor:) Or]: ﬁe@’s relative volume collapse are in satisfactorily agnent
minimized the Gibbs free energies for both the pRas i, the ayailable experimental data.

As pressure Is increasesl> decreases tq zero at phase In order to understand the high pressure elastic
transition pressure and becomes negative whenuseess |, . iour of Ce@we have calculated SOEC’s and B

s further increased. The phase trapsition presgnde for both the phases and reported them in Tablehé. T
relative volume collapse evaluated is reported ablé& accuracy of the bulk modulus is remarquably good.
3 and plotted as a function of pressure in fig d g 2 o0, Eoorte Orthorombic

respectively. Table 3: Co (GPa) >89.98 333.88




C. (GPa) 197.92 281.73

Cus (GPa) 123.6 21951
B (GPa) 228.61 (230) 299.11 (3047
Table 4:

v CONCLUSTION

On the basis of overall achievement it may be
concluded that the present effective interioniceptitll

has evolved more realistic representation of ictéra
mechanism to describe the high pressure phase
transition and elastic properties of GeO
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'PARAMETERS ANALYSIS & ST UDY OF AN ARROW SHAPED PAT CH
- ANTENNA IN INCREASING SLOTS MODE KEEPING INPUT
PARAMETERS CONSTANT

Dr. Abhishek Tripathi
HT Kharagpur ( W.B.) India

I INDRODUCATION

Microstrip antenna consists of 2 radiating px
planar geometry (c.g. Circular, square, Ellipse, ring and
rectangular) on one side of 4 dielegric materia Substrate
backed by a ground plane on the othe side. It has some
advantages such as light weight, Jow cost et and some
disadvantages such as [ow bandwidth Jow 2ain. My :

Figure I:Single slop arrow shape MS A Figure

Figure |, Figure 2 anq Figure 3 are representine the

analysis in this

this basic arrow shape in
which have dig these holes

(1806 15 (36.12,0).

- Stating from onigin (0.0)) are

(36.1231.51). (180046513 and

uch of any

2: Double slot arrow shape MSA Figure 3: Triple slot

Anupam Vyas
SRG] Jhansi(U.P.).India

methodology is 1o improve the performance of palch antenna

by introducing slots in jis cross-section and analyzing the

effects IE3D software 1s used as simulator and study to

generate a conclusion that what wil happen with the
important antenna parameters if in any antenna slots e

e

increased at different positions. The discussion wil|
start from the basic geometry of the antenna: | have

taken an arrow shaped  antenna for this nractice

arrow shape MSA

e

-

(0.31,51). The feed Point is given as (I8.16) and then by
simulation on 1E3D following resulis are generated and

compared, Figure 4, 5 and 6 show {he value of return Joss of

anlennas
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Figure 4 : Return Loss Graph of Figure 5: Return Loss Graph of
Single slot arrow shape MSA Double slot arrow shape MSA

Smith chart of each antenna has been drawn as show in
the figures 7.8 & 9.

Figure 6 : Return L.oss Graph of

triple slot arrow shape MSA

] v
_,;v«n[: :
Figure 7: Smith Chart of Figure 8: Smith Chart of Figure 9 :Smith Chart of
Smgle slot arrow shape MSA Double slot arrow shape MSA Tripie slot arrow shape MSA

VSWR Graphs of the slotted arrow shaped antenna have been drawn at figure 8,9.and10.
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Both Real and Imaginary parts of S-Parametcrs of dniennas as generated by IE3D respectably are show
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II  CONCLUSION

By putting the graphs parallel to each other it can be
seen that for the parameters which we worked the
change in response of one slot antenna and two slot
antenna was quite clear but if the third hole was made
then there very less change in antenna parameters
response, it is also expected that if the forth hole is
made then the response change will become very vey
less. For succeed hole response change will be in

significant.
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BROADBAND RECTANGULAR RING SLOT MICROSTRIP
ANTENNAWITH HIGH RETURN LOSSAND ALSO COMPARE WITH
RECTANGULAR MSA

Dr. D.C. Dhubkarya Jeetendra Rai, Satyendra Swar nkar
Dept. of EC Dept. of CSE Dept. of EC
BIET Jhansi (UP) Indi Jhansi (UP) India Jhansi (UP) Indi

Abstract-A rectangular MSA and ring slot MSA with
circular polarization radiation. The antenna has a high
return loss, where the return loss is compare with its
experimental value. The experimental results of both
antennas compared with each others, the proposed
antenna is able to achieve the return loss above -10db.

Key Word-Micro strip, Ring slot, returns loss

I INTRODUCTION

Antennas are a very important component
communication systems [1]. By definitioan antenna
is a device used to transform an RF signal, tragetin
a conductor, in to an electromagnetic wave in fp&ce
the broadband circularly polarized MSA, play a
role in wireless communication due to its -profile,
small-size and light wight. As well known, a circularl
polarized wave can be obtained when spat
orthogonal modes are excited with equal amplit
Conventional designs [2] of MSA for circul
polarization are usually achieved by truncatingch
corners, cutting rectangaai ring slots in the rectangul
patch.

Il SUBSTRATE MATERIAL

The first design step is to choose a suitable diele
substrate of appropriate thickness h and loss tarjgg

A thicker substrate, besides being
mechanical strong, will increase the radiated po
reduce conductor loss, and improved
impedance, bandwidth, however it will also incretiss
weight, dielectric loss, stace wave loss, ar
extraneous radiations from the probe field. Subs
dielectric constant, plays a role similar to that of t
substrate thickness.

Figurel: Proposed Geometry of rectangular Antenn
IE3D

I11 ANTENNA DESIGN

Figure.1 and Figure 7 shows the geometry of
proposedbroadband MSA, The radiating rectangt
patch, printed on substrate of thickness h and relai
permittivity €, has the dielectric material thicknes:
1.6mm the length of both side, L=29m and
W=30mm Which are oriented in orthogordirections
and have the same distance of feed point is >
mm. and Y=3mm for rectangular ring slotted ante
and other feed point is X=8mm and Y=10mm
rectangular antenna [4] [5]

IV EXPERIMENTAL RESULTS
To validate whether the design technique is appl
theantenna has been simulated with IE3D Fig.2, F
andFig. 4 shows the GairVSWR versus frequency
and smith chart respectively the proposed rectan
slotted antenna,Fig7,Fig.8d Fig.9 shows the Gain ,
VSWR versus frequency and smith chart respecti



—— s

for the proposed rectangular antenna .From . -

simulation results, we observe that the prop: ‘ ~
rectangular slotted antenna and ring slot able to
achieve the gain is -15.55dP9.20db respectively ar
the VSWR less than 2. The output result by

spectrum analyzer is shown in Fig.5and Fig.11,rne
loss (reflection coefficient) versus frequency bk
proposed antenna. Since the feed point connectix
the coaxial connector [6] [7]have good equi:
amplitude and 90phase shift, broadband CP radial
can be achieved. Furthermore, by using the thic
substrate, much wideCP bandwidth can thus |
obtained. The impedaneeatching of the antenna c
be achieved by finadjusting the feed positioand the
distance between the radiating patch and the ar Figure4: Smith chart crectangular antenna
plane (1.6mm) [8].
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Fr.in Experimental IE3D output
GHz. value(return loss ) [4]
(return loss )
25 -25.25 1555 [5]
25 -30.20 -29.20
Tablel: content the experimental value (6]

IESD simulation output (return loss) which is at
frequency 2.5 GHz.Table 1, shows the two output
readings of antennas, at 2.5 GHz. Antenfaisl
rectangular slotted and'®is rectangular ring slotted
antenna. In this paper, a new design [9] of broadba
rectangular ring slotted MSA with 2.5 GHz is prasen [7]
The antenna has an output by using IE3D and
compared with the experimental value. A thick air
substrate is used in the present proposed desigh, a
impedance matching is obtained through the [g]
rectangular radiating patch. The experimental tesul
show that the proposed antenna is able to achieve
VSWR less than 2 and the return loss less therdbl10

IV CONCLUSION [9]
Characteristics of a design of broadband rectangula
slotted and rectangular ring slotted microstripeant
(MSA) have been experimental studies. The proposed
antenna is achieved high return loss of -10 dB by
using the experimental results show that the
broadband MSA is able to achieve for VSWR less
than 2 and the return loss less than -10 dB. Soighi
applicable in wireless communication. And also guid

during the tenure of work
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PEAK TO AVERAGE POWER RATIO and BIT ERROR RATIO Ana lysis of MIMO
SFBC CI-OFDM System

Dr.D.K.Shrivastava Preeti Agarwal Anshul Soni
B.I.LE,T. AISECT UNIVERSITY L.G.T
JHANSI (UP), India Bhopal (MP),India Indore (MP),India

Abstract- In this paper we are going to discuss OFDM, Cl-a large number of narrow channels combats delayreated
OFDM, MIMO, SFBC. The OFDM design is fairly complexamplitude distortion in a transmission medium effety.
and some important design blocks are chosen fdfisaion  Based on this concept, OFDM was introduced throadhS
purposes. The CI-OFDM (carrier interferometry orgumal  patent issued in 1970. The name orthogonal conues the
frequency division multiplexing) system has beedelyi fact that the subcarriers are orthogonal to ealsérot
studied in the multi-carrier communication systeim.this

paper, focusing on the two Tx (transmit) / one Recdive) The key advantages of this technique are:

antennas and two Tx / two Rx antennas configuratioa
evaluate the performance of MIMO OFDM and MIMO
CIOFDM system. SFBC (space frequency block codisg)
applied into both MIMO OFDM system and MIMO CIOFDM
system. For Cl- OFDM realization, digital implemedtCI-
OFDM structure is used in which Cl code spreading
operation and carrier allf)cation are separately passgd .by (b) In relatively slow time-varying channels, it isssible to
simple IFFT type operation. From the simulationuiés, it is
shown that MIMO SFBC CI-OFDM reduces PAPR
significantly compared with MIMO SFBC-OFDM systdrhe
out-of band re-growth of signal spectrum in MIMOBSF-CI-
OFDM system is much smaller than MIMO SFBC OFDM. In
the NBI (narrow band interference) channel MIMO &F8I-
OFDM system achieves considerable BER improvement
compared with the MIMO SFBC-OFDM system in which
error floor occurs in most of SNR range.

(a) OFDM is an efficient way to deal with multipathyfa
given delay spread, the implementation complexsity i
significantly lower than that of a single carrigstem with an
equalizer.

significantly enhance the capacity by adaptingdhi rate
per subcarrier according to the signal-to-noiserat that
particular subcarrier.

(c) OFDM is robust against narrowband interference,
because such interference aspects only a smaémege of
'the subcarriers.

A standard block diagram implementation of OFDM is
shown in
Transmitter:

Constelation

Keywords-OFDM (orthogonal frequency division
multiplexing), CI (carrier interferometry), PAPR(@@e to
average power ratio), MIMO(multiple input and mplé

output), SFBC(space frequency block codin i ,
put) (sp quency 9) - 0
e J !
| INTRODUCTION H_.)—r e 0 - O
OFDM : Itis a technology used to compress a large atmiun s | B T
data into a small amount of bandwidth This is ddmne ] . = @ W,

dividing a large amount of data into smaller chuntteen
sending that data simultaneously over a number of
frequencies. Such parallel data transmission ndeti®
analyzed for the first time in a paper published®67. In this
method, an available bandwidth is divided into savsub-
channels. These sub-channels are independently latedu
with different carrier frequencies. It was provédttthe use of

Figure 1: Block Diagram Implementation Of OFDM

An OFDM carrier signal is the sum of a number ahogonal
sub-carriers, with data on each sub-carrier being
independently modulated commonly using some type
of quadrature. Amplitude modulation (QAM) or phasbeft
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keying (PSK). This composite baseband signal iscafly receiver to improve communication performanceslone of
used to modulate a main RF carrier. An inverse BFT several forms of smart antenna technology. Note tha
computed on each set of symbols, giving a set ofiptex termsinputandoutputrefer to the radio channel carrying the
time-domain samples. These samples are then quesrat signal, not to the devices having antendBviO technology
mixed to passband in the standard way. The real arhas attracted attention in wireless communicatibesause it

imaginary components are first converted to thelcane
domain using digital-to-analogue converters (DACghe
analogue signals are then used
modulate cosine and sine waves at the carrier émoy.fc,
respectively. These signals are then summed to thee
transmission signad{t).

Receiver:

Symbol
detection

Ed

FFT _ ( o—+ il
.

Parallel
to senal

o

&
n

Figure 2: Block Diagram Receiver

The receiver picks up the sigﬂa"ﬂ, which is then
quadrature-mixed down to baseband using cosine sarel
waves at the carrier frequency. This also creatgeals

offers significant increases in data throughput kmkl range
without additional bandwidth or increased transputver. It

toachieves this goal by spreading the same totasitnérpower

over the antennas to achieve an array gain thatoweg the
spectral efficiency (more bits per second per heofz
bandwidth) or to achieve a diversity gain that ioy@s the
link reliability (reduced fading). Because of thge®perties,
MIMO is an important part of modern wireless
communication standards such asIEEE 802.11n (Wi-
Fi), 4G, 3GPP Long Term Evolution, Wi-MAX and HSPA+

SFBC : The SFBC (space-frequency block coding) method is
more efficient for the high quality transmission.

Il SYSTEM DESCRIPTION

In this paper, SFBC transmit diversity techniqueapplied
into the OFDM system. Simply, the 2Tx/1Rx and 2RxX2
antenna configuration are considered to comparesystem
performance of the MIMO OFDM and MIMO CI-OFDM
system. First, we discuss the traditional MIMO SFBEDM
structure with 2Tx/1Rx and 2Tx/2Rx antenna.

centered oi2fc, so low-pass filters are used to reject these.
The baseband signals are then sampled and digitiség 2Tx-1Rx SFBC OFDM system

using analog-to-digital converters (ADCs), and
forward FFT is used to convert back to the freqyetamain.

Cl — OFDM: In the CI-OFDM technique, each information

symbol is sent simultaneously over all carriers #mel each
carrier for the symbol is assigned a correspondirtigogonal
Cl spreading code. This CI/OFDM system not only uce
PAPR problem significantly but also achieve frequen
diversity gains without any loss ihroughput. Recently, ClI-
OFDM system was proposed for the PAPR reductionguil
phase offset codes and it shows the BER improverognt
frequency diversity effect in the narrow band iféeznce
channel. This system spreads one information ddtaN sub
carrier and the orthogonal CI spread codes areptiett. So,
it can achieve the good BER performance becaustheof
frequency diversity benefit in each bit. However@¥DM
system will be degraded when there is mismatch tafsp
effect due to the random phase noise.

MIMO : Multiple-input and multiple-output , or MIMO is
the use of multiple antennas at both the transmitted

a

IFFT
and
s

Diata in

IFFT
and
P&

Dhata out

P'S and
Detection

SFRC
decoder
Channel

estimation

Figure 3: MIMO SFBC OFDM Transceiver Diagram With 2 X 1
Diversity.

=P
and i:{ 4
FFT

When 2 Tx antennas and 1 Rx antenna are considered,
assuming the system transmits data .symbol XO
X1, . XK, Xk+1....Xn-1 carriers 0,1....k,k+1,...,N-
1,respectively, the encoding algorithm is
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Ixl Ix2
f k X k X k+l
E S X
f 1] T X k+1 X '3

Channel description between the Tx antennas andnana
is as Fig.2.

T=1

Y Y
A4
Rx1 V’

Figure 4: Channel Defination In 2*1 Diversity Scheme .

Tx2

Received signals at the Rx antenna is defined as:

Rx antenna 1
kth cammier R,
Kk +1 th carrier R, .,

So, received signal in frequency domain can be

R H} H | X N,
R:[ ¥ }:HX+N:|: ;e : ]{ ‘]{ .‘}
Rh—l Hzn _Hb+1 Xhl N B+l

(6]
Let's assume that adjacent two carriers have samanel
characteristic, such as

1 1 1 2 2 2
Hy=H,,=H ,H,=H;,=H".
Then, decoding algorithm is as follows.

~ N 1* 2 R
R=| R |—mor- HQ. Hl[."]
Ry H - Ry

= (& +|m? - X*] N, @
Q] sl *L« }

E+1

whereH H means the conjugate transposéigfand
N | [ BN
* =[ ” 1}{ N ] ®
Nia H -H k4l

B) 2TX-2RX SFBC OFDM SYSTEM

Tx1 Tx2
2 2
N HZ

Rx1 V V Rx2

Figure 5: Channel Definition In 2 X 2 Diversity Scheme

Data out

P8 and
Detection

estimation

Figure 6: MIMO SFBC OFDM Transceiver Diagram With 2 X 2
Diversity.

When there are 2 Tx antennas and 2 Rx antennaapeha
between the Tx and Rx antennas is described as.Fig.
Received signals at the two Rx antennas are defised

Rx antenna 1 Rx antenna 2
kth carrier R R?
k+1 th carrier RL_] R:+1

So, received signals in frequency domain are egprss
follows:

1 11 21 1

Rl-‘ Hk‘ H, . Nk‘

R | _peano| Bl A [ 5T [N

R=|"* |=HX+N=| % » |y [ 2
Ri- HI; Hk k41 Nk

* »n* 12* 2 *

R:-J-l Hk-\\-l _Hk-o-l Nk—o-l
@

Suppose adjacent two carriers have same channel

characteristic, such as

11 11 11 12 12 12
H'=H! =" H?=HP =H"?,
n 2 2 21 21 21
H2=H2 =H? H'=HX =H”.

Then decoding algorithm is as follows
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1

Ry
!,?: R, —HTR Hu' N Hu‘ 2 Ri-u.
- H:u‘ _EgY" Hm‘ _gm Rz
-+ A

Ri-l-l

x -

e = ol ol [ X ]l 2
Xen Nl+1

)
Where

Ni

N |_[= B w2 | N
~ - HZI‘ _Hu Hn* _Hu Nf -

I MIMO SFBC CI-OFDM SYSTEM

In the MIMO SFBC CI-OFDM system, the CI spreading

process can be expressed as follows:

N-1
C. ()= Ze*’z"”’” gl FA4
=0

N-1 )]

where,j = =1 ,Nis the total number of sub-carriefsf, means
the carrier spacing andoi .is the assigned baspreading

phase offset for theé th parallel data. Here, fogeneral

expression, we define Cl spreading sequence deridsei th
parallel data as before passing through nonlinda#,Hhelth
Tx transmitted signal for one entire MIMO SFBC CHOM

symbol is as follows:

e 2 et 2 s
N1 J—io J—i1 J—i(N-1)
[C]_ i |:| :lcj }={3 N :e N ,...,3 n -
_—— kA8 2
st ()= sz LpIEENf T GTEAS IR - p(6)
k=0 i=0

Py N-1

R .+ 5 -y 1 2wk Af

=e D5y e’ (8)

k=0
where,lk x is the time domain SFBC coded data onktik
carrier andth Tx antennag fis the center frequency af{t)
is the pulse shaping for the bit duratlo . Besides,

N-

.
here, fo -e’
=0

A% is defined a.ssi ;

th carrier i-th carrier

i i | gikan
s — —(%} Sum

CI codes spreading

doth

Comblnes

CI eodes despreading
m
o
-
S

g JINAAn

Figure 8: Cl codes dispreading block

Duta out

P§ and
Detection

Figure 9: MIMO SFBC CI-OFDM Transceiver Diagram (2Tx-
2RXx).

Theoretically, in the MIMO SFBC CI-OFDM receiverdsi
thejth Rx received signal can be expressed as follows:

L N-1

RI(1) = &St ZZhE -si e

I=1 k=0

J2x kEAf +nb’(t)

L N1

Jzﬂl'fi' Zza(; S

=1 k=0

} L N1 . ) N-1 . )
— gt Zzaf gt s 2 e_)ﬂf _in_e.ﬂrdﬂ; +nb(t)

ek ars _e.ﬂﬂf +nb )

L NAN-1
=SS IS ol a0 g )
=1 =0 i=0

(&)

where L is the total transmit antenna number and here

supposed td. = 2 . R j (t) is thejth Rx antenna received
signal,lj k his the time domain channel response of ktie
carrier fromlth Tx antenna tgth Rx antenna when channel is
frequency selective fading channglk a andlj are the fade
parameter and phase offsetljdf h respectively, andlj (t) is
the AWGN (additive white Gaussian noise) with a pow
spectral density equal to 2Nfrom Ith Tx antenna tgth Rx
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antenna. The above received signal is separateditsitN
orthogonal sub-carriers through FFT process. Affesnnel
state estimation, each symbol stream’s phase offset to
spreading is removed from each carrier by Cl codes
spreading. The obtained vectors from each carniertlaen
combined by certain combining strategy. The connlgni
strategy is employed to help restore orthogondiggween
symbol streams, maximize frequency diversity besefind
minimize interference and noise. In AWGN or fladifsg
channel, EGC (equal gain combining) can be usedthén
frequency selective channel, MMSEC (minimum meamaseg|
error combining) can be used to minimize inter-sgnb
interference from other spreading codes and noise.

IV PERFORMANCE ANALYSES AND
DISCUSSION

Based on the above theoretical analysis, in omleompare

5

o 5

5
EW{CrMNo) (dB)

Figure 12 BER in MIMO SFBC OFDM and MIMO SFBC CI-
OFDM with SSPA (N=1024, 16QAM, AWGN channel)

V  CONCLUSION

In this paper, focused on the two Tx/one Rx antesoma two
Tx/two Rx antenna configurations, we evaluate thistesn
performance of MIMO SFBC OFDM and MIMO SFBC
CIOFDM system on the basis of MIMO technique th&oa¢

the transmission performance both in the MIMO SFB(f’malySiS' SFBC coding is applied in both MIMO OFDM

OFDM and MIMO SFBC CI-OFDM system

PIPAPRPAPRY)

—&— ZTx-Rx SFBC OFDM (N=1024,_16QAM)
—— ZTx-Rx SFBC CHOFDM{N=1024, 16QAM)

(] 2 a 10

6
PAPRoidB)

Figure 10: PAPR In MIMO SFBC OFDM And MIMO SFBC Cl-
OFDM (N=1024,16QAM)

e
ARG SFBC OFDMMN=1034)

MBMO SFBC CHOFDM(N=1024
: .

P30

Figure 11: Spectrum in MIMO SFBC OFDM and MIMO SFBC ClI-
OFDM (N=1024, 16QAM

system and MIMO CI-OFDM system. For CI-OFDM
realization, digital implemented CI-OFDM structugeused,
in which CI codes spreading operation and cartiecation
are separately processed by simple IFFT type dparat

(a) From the simulation results, it is found that MIM&FBC
CI-OFDM reduces PAPR significantly compared withNu®
SFBC-OFDM system. The carefully selected Cl codesult
in one symbol stream’s power reaching a maximungenathe
powers of the remainingN-1 symbol streams are at a
minimum. Therefore, a more stable envelope, aweRYPR
and standard deviation of PAPR far smaller thaditicnal
schemes can be achieved.

(b) The out-of band re-growth of signal spectrunMiMO
SFBC CI-OFDM system is much smaller than MIMO SFBC
OFDM.

(c) When the Narrow band interference exists, MIGEBC
CI-OFDM system achieves considerable BER improvémen
compared with the MIMO SFBC-OFDM system in which
error floor occurs even in high SNR. It is becaubkat
CIOFDM method has frequency diversity benefit sat th
brings robustness to the narrow band interference.
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Abstract -Arbuscular mycorrhizal fungi (AMF) are one plant AMF, AMB and plant pathogens have been found
of the most important microbial symbionts in thetso  helpful for the development of sustainable managgme

of maximum plants on the Earth. Commonly, AMF areof soil fertility and to increase crop production.

non host specific and have symbiotic interactiorith w

different plants species. But some AMF species at | INTRODUCTION

certain combinations with host's plant species have

shown some host specificity. The beneficial intéas  Frank in 1885 for the first time coined the term

of AMF with plants growth result in the improvement mycorrhiza (mykes =fungus, rhiza= root) to describe
of plant health and soil fertility. Under stressditions  the symbiosis between a soil fungus and plant roots
of plants and especially in phosphate-limitatedThese soil fungi make various types of associations
conditon, AMF can influence plant community with plant roots. Different types of mycorrhizal

. . g\ssociations based on the type of fungus involvetl a
development, nutrient uptake, water relations an )
. the resulting structures produced by the root—fgngu
aboveground productivity. They can also act

] i éscombination have been identified; e.g.
bioprotectants ~ against  pathogens  and  tOXiG\\1F(Arbuscular Mycorrhizal Fungi) ectomycorrhiza,

stresses.AMF have different types of interactiow ectendomycorrhiza, ericoid, arbutoid, orchid and
different kinds of rhizosphere microorganisms,monotropoid. The AMF symbiosis is generally
particularly with rhizospheric bacteria that exhifg ~ mutualistic in which bi-directional nutrient traes$

some specific characteristics and functions inPetween the host plant and the fungus takes plade a
where carbon flows to the fungal partner and déffier

nutrients move to the plant (Smith & Read, 1997).

associations of them.

These interactions may result in spore formatiod an
germination through root colonization to externallt has been estimated that AMF are the most common
hyphae during AMF life cycle. The nature of theseMycorrhiza that colonize about 80 % of plant faesili
bacteria-fungal interactions may be inhibitory orfrorn all terrestrial plants _(Schuf.%_ler, $chwarzot_t &

. . . Walker, 2001). AMF are strictly obligate i.e. AMrigi
stimulatory, competitive or mutualistic to each egtlor o .

o need the living plant roots to survive. But somgorts

for the plant. In nature, the plant species impacthe  ghowved that AM species can grow upto the spore
selection of their bacterial associates and styonglproduction phasén vitro in the absence of plant roots
influence the composition of AMF community. and in the presence of some selected strains of
Indirectly AMF species also influence on the sétect sporeassociated bacteria (Hildebrandt, Janetta &eBo
of bacteria in the mycorrhizosphere. Several kinfls 2002; Hildebrandet al., 2006). The AM fungal root

bacterial species have been studied that are prasen Colonization is affected by the type of plant speeig.
ostvs non-host plant, presence of inoculum level in

plant-AMF mycorhizosphere, but bacteria associatedh

h
ith ith diff ) ] the rhizosphere, AM fungal species and its assediat
with AMF spores (AMB) with different interaction ar microbes, phosphorus availability of soil (Hayman,

not well studied yet. These AMB may be involved in 1982), soil water content (Jasper, Abbott & Robson,
the biocontrol of plant pathogens and to improveptyl  1993), temperature (Kobayashi, 1988), soil pH, and
of nutrients. The knowledge of interactions betweeragrochemical applications.



Il CLASSIFICATION, incleded in the phylunGlomeromycota (Sieverding &

IDENTIFICATION AND DIVERSITY Oehl, 2006).
Classification of AMF under Phylurslomeromycota

with different orders, families and genera are dbed

AMF are recognized based on their specific traitshs in the present figure 1

as obligate biotrophy, asexual reproduction, laagd
multinucleate spores with layered walls, non-septat
hyphae and arbuscules formation in plant roots. AMF

PHYLUM GLOMEROMYCOTA

reproduce asexually by spore production. Thereois n CLASSGLOMEROMYCETES
evidence that AMF reproduce sexually (Kubnal., Orders Families Gendera
2001). Only low level or no genetic recombinatiash Glomerales Glomeraceae Glomus
been detected using molecular marker genes (Kaithn Diversispor Gigaspora,

Gigasporaceae

al., 2001). Therefore, it is generally assumed that t ales Scutellospora
AMF spores are formed asexually. The spores are Acaulosporaceae Acaulospora,
relatively large (40-80Qum) with layered walls and Kuklospora
lipids in their cytoplasm. Spores are important for Enterophosporacep  Enterphospora
identification of AMF. Traditionally AM fungal PaC'S.poraceae PaC|§p0ra
DlverS|sporaceae DlverS|spora
taxonomy has been based on the spore morphology| Paraglomer
particularly spore wall layer structure and the vedy ales Paraglomeracea Paraglomous
spore formation on the hypha (Morton, 1998). AMF Geosiphon
under Phyllum Glomeromycota consists of four orders | Archeospor| Geosiphonaceae| Archaeospora,
nine families and twelve genera. AMF are found ¢o b ales Archaeosporaceae Intraspora

the sister group ofscomycota and Basidiomycota but
not the monophyletic with any part of tEggomycota
based on rDNA phylogeny. In earlier classificationTable1: Recent classification of arbuscular mycorrhizaigu
AMF were placed in order Glomales within the digisi (Sieverding & Oehl, 2006) _
Zygomycota because AMF have non- septate hyphae, Fom e:'t al., (2000) ha\(e described that plant speqes
similar characteristic to that found in most of the'oIay mportant rqle "_1 the regulation of spfe_mes
Zygomycota. However, AMF are distinguished from the composition and diversity of AM fungal communities.
Zygomycotan lineages due to some specificAMF exhibits a great diversity in rhizosphere inigh

characteristicse.g. mutualistic symbiotic nutritional d|fferent types of mteractlohs occyr betwegn soil
habit and lack of formation of characteristic microbes and plants. These interactions can infleen

zygospores. The rDNA analysis exposed a cIeaPlant community development, nutrient uptake, water

separation of AMF from other fungal groups (Schele "€!ations and aboveground productivity. The differes
Schwarzott & Walker, 2001) and AMF are now placed®PS€"ved in AMF diversity depends on the type of
in a separate new phylu@lomeromycota (SchiiRler, ecosystems, agrlcutura_l prgc_uce_s, soil conditiansl
Schwarzott & Walker, 2001). The phylum methods used for AMF identification.

Glomeromycota is divided into four orders, eight . - ) ]

families and ten genera (Walker & SchiiBler, 2004) a AMF are identified on the basis of classical spore

it consists of more than 150 species that have beé‘ﬂorphology produced by them. Nowadays by using
identified on the basis of spore morphology (Reeeck modern techniques of PCR-based molecular approaches
& Raab, 2006). are generally used for identification of AMF. Booif

étﬁese approaches are not well satisfied and have
problems. By using spore techniques, it is not gbva
possible to identify all the spores. Spore may have
different morphological structures produced during
their different developing stages. Sometimes their
morphological structures may be distorted or distdr
during sieving from soil and or during isolationdan

Based on molecular studies 200 species have be
identified. These studies indicate a strong estonabf
true diversity of Glomeromycotan fungi that havetve
described as morphospecies (Husbadal., 2002;
Vandenkoornhuysest al., 2002). Recently, two new
AMF genera, Kuklospora and Intraspora have been



separation of the spores by using different tealescpf  structures such as hyphal coils, characteristinsniles
isolations. On the other hand AMF in plant rooteialo  (Ar) and vesicles (V) inside the cortical cells. Bl
produce spores and sometimes only mycelium arstructures are formed outside the cytoplasm. Anlllesc
present colonizing the roots (Clappal., 1995; Clapp, are highly dichotomously branched intracellular
Rodriguez & Dodd, 2002). structures and could be the site of exchange for
By using molecular approaches, the main problem iphosphorus, carbon, water and other nutrients (Wrig
that most approaches are based on rDNA sequencéf05; Smith & Read, 1997). Vesicles are lipid-fille
AMF species have polymorphic rDNA sequencesstructures of special characteristics and thoughbe
(Sanders, 2002; Redecker, Hijri & Wiemken, 2003).carbon storage structures but they can also sesve a
Thus, it is always normal to recover multiple seqpess  reproductive propagules (Sylvia, 2002). It is not
by PCR amplifications from a single spore as alsing necessary that all AMF form vesicles. Formatiorihef
spore can contain a thousand or more nuclei (Aotlbni vesicles depends on the fungal symbiont as wetinas
etal., 2000; Pawlowska & Taylor, 2004). Presently,the environmental conditions (Smith & Read, 1997).
there are no individual rDNA primers that permit

identification of all major Glomalean lineages andst \\H};.,
molecular approaches used till date are not able to?ti‘_‘(
detect all rDNA sequences present (Redecker, 2000,;1,
Vandenkoornhuyseet al., 2002; Redecker, Hijri & ;é
Wiemken, 2003; SchiiBler, Schwarzott & Walker, ‘y\ N p
2003). Thus the identification of AMF communities - 5
based on either spore morphology (Landis, Gargas &?Fv I
Givnish, 2004) or molecular identification alone is = TN
insufficient to cover the whole spectrum within a =¥ ’(
community. Therefore, both of these approaches are’ = ™ NP
recommended as they complement each other (van derin =

Heijden & Scheublin, 2007).

Figure 1. Different structures involved in AMF life cycle
were observed in potato roots during this studyhae (H),

11 LIFE CYCLE entry point (E), appresorium (Ap), infection pegp)(l
arbuscule (Ar), vesicle (V), intraradical myceliuimMm),

The life cycle of mycorrhiza starts from the sporeseXiraradical mycelium (ExM) and spore (S).

present in soil or from adjacent plant roots hairipr
mycorrhizal mycelia. Hypha(H) emerge from spores o
mycorrhizal roots grow towards the adjacent ptaot.
On the surface of the root the tip of hyphae swalithe
point of attachment and forms a specific structiaiéed ) i )
appressorium (Ap) (Mandelbaum & Piche, 2000). The/Patterns. Mycorrhiza have been categorized in three

from appressoria, the infective pegs (Ip) emer r .dlfferenF groups pased on the §tructure of cglahlze
inside host root. Hyphae penetrate the adjace|Wtr"’lr”“d'c""I mycelium agrum, Paris andIntermediate

epidermal root cell walls with the help of penetrat type (Gallauq, 1905)_' I_nArumtype, intercellular
pegs. This particular point from where for thetfiime hyphae grow in a longitudinal manner through thet ro

hyphae from any propagule enters the root is called and penetrate the root cortical cells to form achies.

primary entry point (E) (Fig 1). The number of péry Arbuscules arise on sthort sidt.e branches from.these
entry points formed on a root surface by a fungus imtercellular hyphae typically at right angles e tmain

equivalent to its inoculum potential (Garrett, 1956 root axis (Smith & Sm.ith, 1997 The Ar.umtype.
Bouhot, 1979). After the entry of hyphae inside th morphology is abundant in crop plants (Smith & $mit
root, hyphae grows intercellularly. Inside the sethe 1997; Ahulu, Nakata & Nonaka, 2005). Raris-type,

host cell membrane invaginates and envelopes tHQtercellular hyphae are absent and the hyphae are

fungus. The hyphae form different special types 0].entirely intracellular with irregular coiled hyphamome
of which form arbuscules that are not terminal are

Once the infection has begun, colonization stadth b
within a root by intraradical mycelium (InM) ancbaly
the root by the extraradical mycelium (ExM).The
intraradical mycelium inside the root grows in drént



localised in definite layers. The arbuscules amenéml  1998) and Vandenkoornhuyst al., (2002) observed
as intercalary structures and called as arbuscuatzite that different AMF type were found associated with
(Gallaud, 1905; Yawney & Schultz, 1990; Cavagretro different plants.

al., 2001).Paris-type morphology is found in plants of

natural ecosystems (Brundrett & Kendrick, 1988;
Ahulu, Nakata & Nonaka, 2005). Sometimes, both V. AMF AND SOIL BACTERIA

types are present in the same root system thas it 4o mycorrhizosphere is the soil surrounding and
called thelntermediatetype (Smith & Smith, 1997) i g enced by the mycorrhizal fungi (Rambelli, 1973
found in plants cucumber and tomato (Kubota, here the fungus colonizes the roots and modifies t
McGonigle & Hyakumachi 2005). root soil aggregation and water distribution in tuel

] ] ] ] through its extramatrical hyphae (Andragiel., 1998).
The extraradical mycelium is found attached witke th |, mycorhizosphere AMF interact with different tgpe

roots that radiates out into the soil. Two diffarfbes ¢ microorganisms present in soil. Particularly | soi
of hypha are produced by extraradical mycelium &m 5cteria influence the development and symbiotic

as runner and absorbing (Friese & Allen, 1991). Thegtaplishment of AMF. The interactions between AMF
runner hypha are thicker, grow in the soil andyng pacteria can be positive (Bagyaraj & Menge 8197
penetrates the host roots. The absorbing hyphayalwa,,, negative (Gryndler, Hrselova, & Chvatalova, 1996
develop from the running hypha and form a netwdrk op,cajiister et al., 1995) or neutral (Edwards, Young &
thinner hyphae extending into the soil. Their maingiyer 1998). In positive interactions developmant

function is to absorb the nutrients from the soilda ¢,ction of mycorrhiza is enhanced. Synergistic

supply to the host plant. Some mycorrhizal speciefqsitive interactions have been reported as nitroge
produce typical clustered swellings that are formed fixers, fluorescent pseudomonads and sporulating

extraradical hyphae called auxiliary cell®.g. bacilli (Hameeda et al., 2007). During negative
Gigaspora and Scutellospora species. The function of jteractions it can reduce spore germination, hypha
these structures is yet to be known. length, root colonization and metabolic activity tof

_ _ mycelium.
Reproductive structures of mycorrhiza are sporg9€S |, is pelieved that the AM symbiosis reduces phasph

formed as hyphal swellings. Hypha swell up either i gyos5 resulting in enhanced fixation that indirectly

the roots or, more commonly, in the soil to produce,gmotes plant growth and mycorrhizal development

spores .Spores may be formed singly or in CIUSter?BethIenfalvay, 1992; Fraga-Beddiar & Le Tacon,
Spores are thought to be mainly as storage stestur 1990).

resting stage and propagules (Brundee# ., 1996).

These interactions lead to changes in the microbial

IV AME INTERACTION WITH composltlon (Hodge, 2000). The change in bacte.nal
populations can take place due to several modgs;
PLANTS competition for nutrients, changes in soil struefur

About 80% of land plants have been found assogjatinchanges in plant root exudate patterns and eneiy-
mycorrhiza. AMF colonize the host roots by forming €ompounds provided by the extra-radical mycelium of
intercellular and intracellular hyphae and intradar AM fungi (Andrade et al., 1997; Tisdall & Oades,
arbuscules. Plants species belonging to familyt979; Ravnskov, Nybroe & Jakobsen, 1999; Soderberg,
Cruciferae and Chenopodiaceae are known to bereith@!sson & Baath, 2002; Mayo, Davis & Motta, 1986).
non-mycorrhizal or non hosts of AMF (Smith & Read, The ~ composition of bacterial ~populations in
1997). mycorrhizosphere of AM plants can affect the
AMF are non host specific or have very low hostintéraction between plant and AM fungi (Andraee
specificity. Most of the AMF colonize a wide range @, 1997). There are reports that indicate someehiact
hosts and the same plant root can be colonized by lfve been found associated with AMF mycelium e.g.
mixture of AMF species. Some studies indicate thafenus Paenibacillus intimately associated with the
plants might select AM fungus (van der Heijdgral., ~ Mycelium of G. intraradices (Mansfeld-Giese, Larsen



& Bodker, 2002) andBacillus cereus with G. dussii Fusarium sambucinum, causal organism of potato dry
(Artursson & Jansson, 2003). It reveals that someot (Niemira, Hammerschmidt, & Safir, 1996) aRd
bacteria are more specific to particular type of AM solani (Yao, Tweddell & Desilets, 2002) anc.
which might be due to the secretion of specificdatas etunictum suppress theRsolani in potato (Yao,
by specific AMF species (Artursson & Jansson, 2003)Tweddell & Desilets, 2002). The mode of action of
Mosse, (1962) for the first time reported that baet biocontrol activity of AM fungi is assumed to beeth
colonize the spores of AM fungi. Different studlemsse  direct interactions between AM fungi and pathodeuts
since then shown that the spore-associated bactnia mycorrhiza-mediated triggering of plant defense
influence the germination of AMF spores, the groosth reactions have also been proposed (Azcén-Aguilar &
AMF (Bianciotto & Bonfante, 2002; Hildebrandt, Barea, 1996; Whipps, 2004). In addition, antagonism
Janetta & Bothe, 2002; Walley & Germida, 1996;from bacteria inhibiting mycorrhizosphere has also
Xavier & Germida, 2003) and on the formation of thebeen suggested as a possible mechanism (Buali,
mycorrhizosphere (Budiet al., 1999). Mechanisms 1999).

controlling associations of bacteria with AMF ardm
roots in the mycorrhizosphere (Artursson, Finlay &
Jansson, 2005, Bharadwej al., 2008) are not fully
elucidated. But a deeper understanding about
interactions between the AM fungi and their asseda Secilia & Bagyaraj, (1987) also found that the

bacteria can partly be gained by characterizing th@Ntagonistic actinomycetes got increased in the
bacterial spectrum of different habitats in thenpla "Nizosphere of mycorrhizal plants compared to that
rhizosphere. the rhizosphere of non-mycorrhizal plants. Bedal.,

(1999) reported that Baenibacillus strain isolated from

surface-sterilized. mosseae spores inhibited a number
VI AMF IN DISEASE CONTROL of different plant pathogensviz. Aphanomyces

Meyer & Linderman, (1986) reported for the firghé euteiches, Chalara elegans, Pythium sp., ngarium
the role of the mycorrhizosphere in biocontrol Ofculmorum, F. oxysporum, Phytophthora parasitica and

pathogens. They found that the extracts of rhizesph R. solani. There are some studies on bacteria associated
soil from mycorrhizal plants reduced sporangiaWlth AMF .spores such asPseudorrpnas, Bacillus
formation of Phytophthora cinnamomi in comparison (Meyer & Lerrman, 1986)?:urkho|der|a (Maoet al.,
with extracts of rhizosphere soil from non-mycozdii 1998), Paenibacillus (Budi et a., 1999) and

plants. These authors hypothesized that either tha" eptomyces (Seciliz?l & Bagyaraj, 1987) showing that
AM have the potential to control plant pathogens.

VIl AMF IN DISEASE CONTROL

sporulation-inducing microorganisms were missing o
that the number  of  sporulation-inhibiting
microorganisms increased.

Reports are available indicating that AM fungi pkay
important function in the reduction of plant patkog
(St-Arnaudet al., 1995; Azcon-Aguilar & Barea, 1996;
Whipps, 2004) such dsusarium oxysporum (Dehne &
Schoénbeck, 1979; Caron, Richard & Fortin, 1986; St
Arnaudet al., 1997; Filion, St-Arnaud & Fortin, 1999),
different Phytophthora species (Davis & Menge, 1980;
Cordier, Gianinazzi & Gianinazzi-Pearson, 1996;tf&ro
et al., 1996), Rhizoctonia solani (Yao, Tweddell &

Desilets, 2002) anébythium ultimum (Calvet, Pera & Figure 3: Effect of three different AMB isolates inhibitirige

Barea, 1993) in different crops. AMF has also beeRagial growth ofRnizoctonia solani. A=Strong inhibition, B=
shown to reduce the bacterial diseases (Dehne,)198Rioderate inhibition, C= Weak or no inhibition, arid=

and affect the nematode development (Diedlgoal.,  control R solani only) (Bharadwaj, Lundquist & Alstrém
2003; Ryanet al., 2000; Talavera, Itou & Mizukubo, 2012
2001). G. intraradices is shown to suppress the




Some AMB have antagonistic potential against séverd9] Bianciotto, V. & Bonfante, P. 2002. Arbuscular
soil-borne pathogenis vitro and againsPhytophthora mycorrhizal fungiAntonie Leeuwenhoek 81, 365-371.
parasitica also in vivo Budi et al., (1999). The [10] Budi, S.W., van qunen, D., Martinotti, G. & Gla..IaIZIZI,
antagonistic potential of spore-associated bacteria S 1999. Isolation from the Sorghum bicolor
. . mycorrhizosphere.  Applied and Environmental

against pathogens needs to be fully explored ieror Microbiology 65, 5148-5150

obtain |nf0rmat_|on on the plant heqlth promotinfpef [11] Calvet, C., Pera, J. & Barea, J.M. 1993. Growtpoese
of the mycorrhizosphere. Interest in research avesp of marigold.Plant and Soil 148, 1-6.

associated bacteria has increased because these haw] caron, M., Richard, C. & Fortin, J.A. 1986. Effet
shown potential to support fungal growth to conmgplet preinfestationPhytoprotection 67, 15-19.

spore productionin vitro in the absence of a host [13] Clapp, J.P., Rodriguez, A. & Dodd, J.C. 2002. GlE®na
(Hildebrandt, Janetta & Bothe, 2002). Plant patinsge rRNA gene diversity —-Mycorrhiz#2, 269~ 270.
sharing the same niche compete with plants and theil4] Diedhiou, P.M., Hallmann, J., Oerke, E.C. & Dehne,
associated microflora. The knowledge about the H-W. 2003. Effects of arbuscular mycorrhizal fungi
specific effects of individual plant species on Mycorrhiza 13, 199-204.

P . P P . [15] Gallaud, I. 1905. Revue générale de botanique %7, 5
composition of AMF and AMB and also the ecological 500

function of these AMB in the development of AMF and16] Hameeda, B., Srijana, M., Rupela, O.P.&

plants is still very limited. Hence it has becominaust Reddy,G. 2007 World Journal of Microbiology and
area of study in plant-mycorrhiza associated becter Biotechnology 23(6), 883-887.
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Abstract-World has recently suffered a global 2008-
2009 recession which partially hits up to 2012. This
recession has undoubtedly affected the economic life
through its financial modem. This article presents an
eye view of its impact on the economy and discusses the
future strategies to handle such financial recessions. It
also enlightens the causes and the ways to handle this
epidemic with the adapting policies to mute it in the
next future.

and illustrates the ways to handle with care thgges

of economic downs.

The Business Cycle Dating Committee at the National
Bureau of Economic Research (NBER) looks after if
there is a recession taking place. This committee
continuously determines the amount of businessicti

in the economy by looking the fundamental economic
parameters like employment, industrial production,
average individual's income and wholesale-retail.

| INTRODUCTION [l HISTORY OF RECESSION

In economics, arecession is nothing but a general BY this yardstick, the detailed history of recessio
slowdown in the economic activity. It results in aobserved by NBER for the 20th century has been
decline of various economic indicators like GDP,Produced as shown in Table-1 [6]. The Table shows
employment, investment spending, capacity utifgat that recessions were a common economic event, often
, household income, business profits, stock maaket ~Occurring in chain after every few years. The lsige
inflation which in turn increases the tax evasionrecession of 20th century of over 2 years is ok
bankruptcies and the unemployment rate [1-3].ot n 1910-1912. The recessions of 1973-1975 & 1981-1982
only affects the economic policies of a nation but@sted approximately 16 months were the longestesin
produces a China wall to the growth of science andVorld War-Il. The present recession ran from 2008 t
public benefit. The investing know-how policiesai  this time.

individual investigator have been turned to bloble t

investment and market growth. Growth is the epéom Date Duration
of progress. Such fallouts misbalance the market Sept. 1902-Aug. 1904 >3
channel through disturbing the 1:1 ratio of prodarct

and requirement and pack the window of market May 1907-June 1908 13
opportunity. We are an agrarian society and orptité Jan 1910-Jan 1912 o7
of fast economic and commercial development by

assimilating the new concepts of advancement. We Jan. 1913-Dec. 1914 23
have .a greedy customer's requirement and deS|r.es of Aug. 1918-March 1919 07
adapting the new path way that make us economically

sound. Unfortunately, such disturbances make us lea Jan. 1920-July 1921 18
F)n the path of economic nourishment. The wqud has May 1023-July 1924 1
just suffered a global decrement due to recessiom f

2008 to present time. A good discussion of the 2008 Oct. 1926-Nov. 1927 13
recession with respect to the panics and consegaenc Aug. 1929 March 1933 3
can be obtained in many standard books like [4, 5]. '

Now, we are on the verge of uproot of the recession May 1937-June 1938 13
through adaptingnew policies. But the questionearis

that:- Is it the last fall-out? Can we efficignthanage Feb. 1945-Oct. 1945 08
the next jerk? This article enlightens all suchsjioms Nov. 1948-Oct. 1949 11




July 1953-May 1954 10 1) Huge fall in share Market.

2) Weakening of Rupees over Dollar

3) Shortage of funds in banks due to
April 1960-Feb. 1961 10 trapping of money in the market.

However, India is among the lesser victims of this
epidemic as compared to many other nations like USA
Nov. 1973-March 1975 16 who is under a dreadful economic plague. This cause
many to lose their jobs due to reduction wage bill
policies of the employer. Many MNCs like HP and
July 1981-Nov. 1982 16 Nokia announces 71K jobs cut globally" at the pdelu
to the Global Recession. Banks fall is the shortage
money and in capacitive to run huge stuff.

Aug. 1957-April 1958 08

Dec. 1969-Nov. 1970 11

Jan. 1980-July 1980 06

July 1990-March 1991 08

March 2001-Nov. 2001 08

IV CAUSESOF RECESSION
Table-1: Recessions of the 20th Century
There is no single obvious cause of recession.
[ IMPACT OF RECESSION Recessions generally occur when there is a widadpre
drop in spending, following an adverse supply marke
Recession is a normal (albeit unpleasant) parthef t and the bursting of an economic bubble. Although
business cycle. However, it is generally considéesd  overall blame generally falls in the hand of efea
severe than a depression which is classified déadership either on the President / Prime ministe
continues the country or on the head of the Federal Reserve
long recession. Both of them are unfavorable fa thon the entire bureaucratic administration.
economic and commercial sustainability. HoweverApproaching to 2008, the business community of
some of the impacts of these declinations are agarious countries suffered major economic crisie tu

follows: huge investment in real estate. The over constmiaif

1. Economy contracts unexpectedly. houses and commercial spaces caused a decline in th
2. Manufacturing sector weakens globally. property prices thereby grasping the returning cipa

3. Creates a question mark to long-term sustainablf the borrowers. The borrowers had no money to
business opportunities. return their loans and meanwhile the interest rates
4. Creates a mind sickness to the development&ontinued to soar. The situation became worst when
policies. loan amounts exceeded the total cost of the honde a

5. Affects the progress of a nation, obstructs itgave way to the current recession.

strategies and hurdles the implementation offhe money for investment came from many unknown
infrastructural advancement. foreign sources which led to crisis due to poorkiragn

6. Badly start uprooting the E-commerce outlines andPractices to handle such money transfer and inverstm
economics of technological management. After the crisis the U.S. dollars slips badly. Aat time,

7. Destroys the role of direct in-house and foreignthe American economy got so flooded that it is lo@ t
investment policies in the competitive market. verge of outlet. The rechanneling has been made by
8. It not only harms the Intellectual property butcals increasing borrowing and spending monitory
blames the international transactions and agreement investments. The U.S. financial system works in
9. It Spin-offs various public technology sources andoffering monetary loans at low percentage inteaest
resources. give easy finances by disrespecting the flaws dsic r
10. Harms the technological cooperation patterns@ssociating such erudition that a borrower is luied
various R&D consortium and international strategicbuy them. Figure-1 shows the Global Housing Price
alliances. changes since the years (i) 2000 (i) 2006 & @08
India also affected by the 2008-12 recession dukeo [7]. It is clear from the chart that U.S. home psc
following ways: dropped the most since 2006 among key countries.



Japan's home prices have also been on a downwapdoves himself as the world's largest information

trend. technology company (as measured by 2011 revenues).
Despite the launch of numerous products like Mobile
B HintetSutss W pen mowmary Rt kg phones based on strong features and style, theasomp
160 makes a hard hand policy in reviews and markeyg.
i this, the company not only copes up with the rdoass
b but at the same time it widens its market share and
% become the market leader in selling and manufaxjuri
&0 smart phones. The administrative Governments can al
zz handle recessions by adopting luring money bonded
o economic policies like increasing money supply,
& alluring either completely tax free or nearly taed
22 investments, expanding foreign market relationship,

Since January 2000 ZSince January 2008 Since January 2008

increasing government stacking and decrease taxatio

*&5 of third- and fourth-guarter 2011, Source: Organization for Economic Cooperation
and Development, S&PMCaze-Shiller Index.
® Standard & Poor's 2012

VI CONCLUSION
Figure 1: Global Housing Price changes

The history tells us that recession is a common
Dating back to one more recession of 2001 which wagpheaval of economic activities. It comes in plag do
caused due to irrational exuberance in High Teoh. Isuydden misbalance in customer demand and the
1999, there was a boom in computer and softwaess sal productivity. It occurs when the demand shiftspigce
due to Y2K problem i.e. the operating code is ridea towards a specific regime causing a huge negligibil
to understand the difference between 2000 and 190€& other part of consumer market and ends with
Many companies and individuals bought new computegeclining the stake value of the same product er th
systems to make sure their software was Y2Kparticular market regime. The company can
compliant. This lead investor's money to the haofls successfully handle such situation through its
high tech company resulting their high share pricesnnovation and with the help of constructive
irrespective they were showing profits or not. Ate  government policies. The only need is the congitut
prepared up to December 1999 to handle Y2K. Irpf the financial system that makes a continuous
January 2000 the computer orders were economic watch to the flooding consumer market and
going towards sharp decline, leading to a stockketar Alarms at the right time. Employing proper policies
sell-off in March 2000. As stock prices declinetlet through the policymaker, the worst of such crisia be
value of the computer and software companies’ desli ended at the right instant.
and many went bankrupt.
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EXPERIMENTS ON NEW STILLING BASINS FOR PIPE OUTLETS
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Abstract— This paper presents an experimental study
on new stilling basins for non circular pipe outlet The
new developed models were tested in a rectangular
shaped pipe outlet of size 10.8cm x 6.3 cm with three
inflow Froude numbers Fr = 1.85, 2.85 and 3.85 in
comparison to USBR VI dtilling basin  model
recommended for the pipe outlets. The new stilling
basin models were developed by changing the shapes of
the end sills of same height, while keeping the other
configuration of stilling basin geometry same. To
compare the performance of stilling basin models in
different Froude numbers, the maximum scour depth
and its location from end sill were measured for each
model. The study indicates that due to changing the
end sill geometry, scour pattern and hence the
performance of stilling basin affected significantly.

Keywords- End sill, Froude number, Scour pattern,
Stilling Basin.

I  INTRODUCTION

Stilling basins are used for dissipating the exeess
downstream of
hydraulic structures like overflow spillways, sleg;

kinetic energy of flowing water

(MP) India

flowing water. Several shapes of the end sill hiagen
used by many investigators. In the USBRstillingibas
type VI model, a sloping end sill is used as preglosy
Bradley & Peterka (1957), while Garde et al. (1986)
and Verma & Goel (2003) have recommended a semi
circular shaped end sill as well.In this reseantfcla,
experimental investigation was carried out to gtin
geometry of end sill in order to develop the new
models of the stilling basin for rectangular pipglet in
comparison to USBR VI stilling basin model. Diffate
geometry of end sill studied is shown in Fig.1.

Il MATERIALS AND METHODS

(a) Flume & Basin

Experimental work was carried out in a recirculgtin
flume of dimensions 0.95 m wide, 1 m deep and 25 m
long in the hydraulics laboratory of Civil Engingey
Department of MANIT Bhopal. According to the
stilling basin design considerations as suggestgd b
Bradley & Peterka (1957), the width of flume was
reduced to 58.8 cm by constructing a brick walinglo
the length as per the requirement of width of flume
Rectangular pipe of 10.8 cm x 6.3 cm was used to
represent the outlet pipe. This pipe was connegitu

pipe outlets, etc. to prevent scouring of the tveer and
failure of the structure (Alikhani et al. 2010).aNbus
types of recommended stilling basin designs used f
pipe outlets are, by Bradley and Peterka (195%@laFi
and Albertson (1961), Keim (1962), Vollmer & Khader
(1971), Garde et al. (1986), Verma & Goel (2000 &
2003), Goel (2008) and Tiwari et al. (2011), etA.
stilling basin for a pipe outlet consists of appagnces
like splitter block, impact wall, intermediate sdlhd an

feeding pipe of diameter of 10.26 cm connected with
0centrifugal pump. For measurement of discharge,
venturimeter was fitted in to the feeding pipe. Exé

of outlet pipe was kept above stilling basin by one
equivalent diameter (d = 9.3 cm). A wooden floor of
size 58.8cm wide and 78.6 cm long was provided,
downstream of the exit of the pipe outlet for figithe
appurtenances inside the basin. Three inflow Froude
end sill etc. The vertical end sill is an elemanthe numpers namely Fr. = 1'8,;5’ ?'85 and 3.85 were u§ed a
stiling basin, which has a great contribution in per discharge consideration in the flume. A manaidl

. . - c’gate was used at the end of the test bed in theeflio
reduction of energy of flowing water and assists t : : .
. control the tail water depth for experimentation.
improve the flow pattern downstream of the channel
The sill height, configuration and position havesagr
impact on the formation and control of hydraulienju
and ultimately leading to the dissipation of enedjy



(b) Bed Materials bed material, the movement of bed materials starte
To observe the scour, after the end sill of stilmasin, and the geometry of scour hole started changing wit
an erodible bed, consisting of coarse sand of §peci time. After one hour test run, the motor was svétth
gravity as 2.76, and passing through IS sieve openi off. The value of maximum depth of scoug, dand its
size 2.36 mm. and retained on IS sieve openinge silocation from the end sill @I were noted. All the
1.18 mm was used. For all testing same bed materigodels were tested for constant run time of oner hou
was used to compare the basin performance. Thand with the same erodible material for all Froude
characteristics of bed materials are summarized inumbers. To start the experimentation, a stilliagib
Table 1. model was designed for the inflow Froude number=Fr
3.85) and fabricated in the flume as per USBR irhpac

Speci| Dens | Unifor  Coeffici | deo | dso(m | daom | cholm | tyne VI design. It includes an impact wall of silze x

fic ity gmity pnt of J(mom) o m) o m) 2.2d having a bottom gap 1d, located at 3d frone th
gravi | ps coeffici turvatu | m) . . . .
ty (kg/ |ent 3 exit of pipe outlet and followed by sloping endl sil
S) | md) slope 1V:1H) of height positioned at 8.
¥ (sl 1V:1H) of height 1d itioned at 8.4 d vehd
G G is the equivalent diameter of the pipe outlet. Latg in

order to study the end sill geometry, new stillivagin
models were fabricated by changing the shape aad th

2.76 1648 | 1.57 0.93 2.2 1.9 17 1.4

Table 1 Characteristic Of Sand Bed Materials size of end sills (10 Models). During the test rémrsall

the stilling basin models, the grain size of theterial
forming the erodible bed and test run time of oparh
were kept the same for the purpose of comparison of
During the experimentation to evolve new stillingstn ~ the model performance. The details of stilling basi
models rectangular, square, and triangular of waryi models tested have been mentioned in Table 2. $6me
slope from 1V:0.5H to 1V:2H and trapezoidal endssil the tested models are shown in Figs. 2&3

were used as shown in Figure 1. Impact wall of

dimension 1d x 2.2d was employed to facilitate the — H 4 — id = i Jm o AJM

dissipation of energy in the basin. —n
0.2d 1d S 1d
(U] (if) (iii) (iv)

A

BE I

(c)End Sills

a2

1l EXPERIMENTAL PROCEDURE

the height of end sill and leveled then normal Hepas

First of all, the movable sand material was fillga to J

maintained over the sand bed by allowing the wate F—— ——a " 15d

from the overhead tank inside the flume by opegatin ) i) (vil)

the tail gate. Later on, a centrifugal pump of ciy20

HP was switched on while keeping the control valve Figure 1 :Different shapes of end sills

closed, fitted into the feeding pipe. The flow irtee  tested

flume was increased gradually so as to achieveinesju

Froude number with a minimum possible disturbaice t , Impact wall with hood
the erodible sand bed. The discharge was measyrad b ; e

calibrated venturimeter installed in the feedingepi

With the operation of tail gate, the desired stefholy _ |
condition with normal depth of flow was maintained, —"___ |
which  was computed by Manning’s formula 1d 1d 1 1d
corresponding to the inflow Froude number Fr =
V/(gd)’®where V is the average velocity in the pipe, g }
is the acceleration due to gravity and d is thewvedent

diameter of the pipe. As soon as the requiredusmino  Figure 3:Stilling Basin model MSM-6 having sloping end
of water flowing from pipe outlet, reached the eébbel sill with impact wall

22d

0.68d Sloping end sill

3d
8.4d “



Mode | Stilli USBR VI Impact wall End sill of height 1d
| ng
numb | basin
er lengt
h
Size | Locati| Bott
on om
gap
MSM | 8.4d - - - Rectangular
-1
MSM | 8.4d - - - Square
-2
MSM | 8.4d - - - Sloping(1V:1H)
-3
MSM | 8.4d | 1dx2 3d 1d Rectangular
-4 .2d
MSM | 8.4d | 1dx2| 3d 1d | Square
-5 .2d
MSM | 8.4d | 1dx2 3d 1d Sloping(1V:1H)
-6 .2d
MSM | 8.4d | 1dx2 3d 1d Sloping (1V:0.5H)
-7 .2d
MSM | 8.4d | 1dx2| 3d 1d | Sloping(1V:1.5H)
-8 .2d
MSM | 8.4d | 1dx2 3d 1d Sloping(1V:2H)
-9 .2d
MSM | 8.4d | 1dx2 3d 1d | Trapezoidal
-10 .2d Sloping(1V:1.5H)
with top width d/2

Table 2 :Scheme Of Experimentation

v CONCLUSION

An experimental study was carried out in the labmra
for investing the performance of new stilling basiith

sills ( showing lower values of ,d) tested for
rectangular pipe outlet basin. The variation ofusco
parameters is due to the variation in flow geometry
because of varying the shape of end sill.
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end sill for non circular pipe outlet. Based on the

experimental results, it is found that the shaperud
sill in a basin affects the performance of stillibgsin

significantly due to change in the flow conditions.

During the study it was found that the shape of gtid
affects the flow conditions and ultimately scouttpan
downstream of the stilling basin. Thistudy also
revealed that the sloping vertical end sill (sldpel1H)
dissipates more energy of flow and found to penfor
better for all flow conditions as compared to otead
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Abstract-This paper deals with an unreliable remanufacturingapiero (1992) studied the mutual effects of WIReintory,
system involved in the processing and remanufagyuof manufacturing process reliability and quality cohtin a
WIP inventory. While processing the items to bgcler, the queue like manufacturing system. Nye et al. (2@&Meloped
system may become out of order followed by a twgesta model based on queueing theory, which permitso it
tandem repair. The system capacity K is assumde tiinite. estimate WIP levels as a function of decision \@es, batch
As soon as the items start entering the systengaade up to size and setup time. Papadopoulos and Vidalis (2@0tked
seek service, the server takes some start up tineettvate on the optimal buffer allocation (OBA) to minimizéne
and then waits to serve until the N items of WNReitory are average work in process (WIP) inventory, subjeatinimum
accumulated. Once the system becomes full, fuathidral of required throughput. Ma and Koren (2004) introduaetvel
items is not allowed until the queue length decesds a pre- approach to meet the production target and to nmuginthe
specified level F. The time dependent behavion®tystem is work in process inventory for large manufacturingtems
analyzed using Runge-Kuttd érder method. To explore thewith buffers. Qiu (2005) introduced a practicalwimn to a
system’s effectiveness, the model formulated hes tested manageable and well distributed WIP control systbyn
numerically. addressing issues such as real time performane&gbdity
Keywords-Unreliable  remanufacturing  system, WII‘-;’1nd reco.nfigurability. Chan et aI.. (2007)  estalsiha
inventory, Tandem repair mathematlgal model for t_he productlon control pemblpf a
manufacturing system with time delay, demand uadsst
I INTRODUCTION and extra capacity with the objective of minimizitig mean
costs for WIP inventory and occupation of extradwetion
capacity. Liu and Lian (2009) considered the cditctive
inventory control of work-in-process (WIP) and §hed
products in a two stage distributed system. Ahiskd King
e{2010) discussed the inventory optimization of agkd

) ] product recoverable manufacturing system whereoousst
a buffer storage. Remanufacturing differs from ottegovery demands were satisfied through either regular piatu of

processes in its completeness: a remanufacturedugro
should match the same customer expectation as reugs.
Remanufacturing is also described as an indugiriadess in
which worn-out products or the used products astored
equivalent to new condition. Through an industpedcess in
a factory environment, a discarded product is cetepf
disassembled. Useable parts are cleaned, refudhishe put
into inventory. Then the product is reassemblednftbe old
parts (and where necessary, new parts) to producd dully
equivalent and sometimes superior in performanak vaith

Work in process (acronym: WIP) dn-process inventory

includes the set of unfinished items or used iteongroducts
in a production process. These items are thosehwdrie not
yet manufactured as desired but either are jushgb
fabricated or waiting in a queue for further pragieg or lie in

new items or remanufacturing of returned items. Ina
gueueing system or an inventory system, the sésvaliways
susceptible to random failure and thus consideradliable.
The efficiency of the entire system becomes low doe
unreliable server. The broken down server is rep&r and
can be restored to make it available to serve theugd up
units. Many researchers have contributed in thecton
related to unreliable systems. Dohi et al. (200dyetbped a
stochastic model for the optimal control of prevwent

L . i maintenance schedule and safety stocks in an abkeli
expected lifetime to the original new product. enfaoturing manufacturing environment. An unreliable production

helps in cost cutting of the entire system as r&egrunits inventory model with two phase erlang demand arriva

cost lesser than the new units. Many esearcherse hgrocess was studied by Wang et al. (2002). Wang and

worked on WIP inventory control in context of maaciuring Srinivasan (2005) investigated a production-inventystem
sytems. Tsiotras and . .
with hyper-exponential renewal demand processexy Th



obtained steady state distribution for the stabiibndition of service and multiple vacation policy was preseritgdacot
the inventory process and used it to calculate egyst and Dshalalow (2001). Krishnamoorthy and Deepak)220
performance. Ke(2006) studied the control policasan incorporated N-policy for an M/G/1 queue. Wangle{2005)
M/G/1 queueing system with a startup and unreliaiglever, performed maximum entropy analysis of the N-polidAG/1

in which the length of the vacation period was oolildd queueing system with server breakdowns and gestaglp
either by the number of arrivals during the idleipa or by a times. A bulk quorum queueing system with N-polayd
timer. An analytical model was formulated by Kergteal. Bernoulli vacation schedule was suggested by Tadale
(2007) for the joint determination of an optimal eag(2006). The maximum entropy approach for batch-arrival
dependent buffer inventory and preventive mainteaamueue under N-policy with an unreliable server aimle
policy in a production environment that was subjést vacation was employed by Ke and Lin (2008n M/G/1
random machine breakdowns. The system charaateristia retrial G-queue with preemptive resume and feedhadaer
two-unit repairable system were studied by Ke et{2008) N-policy vacation subject to the server breakdovarsl
from a Bayesian viewpoint with different types ofigps repairs was investigated by Liu et al. (2008)near optimal
assumed for unknown parameters, in which the sestiation buffer allocation plan (NOBAP) was developed by éksnd

is unreliable. Choudhury and Tadj (2009) studiegl steady Gupta (2010) specifically for a cellular remanutaictg
state behavior of an M/G/1 queue with an additisedond system with finite buffers where the servers folltapolicy.
phase of optional service subject to random breakdoat
any instant while serving the customers and delapgéhir.
Hajji et al. (2011) considered joint production toh and
product specifications decision making in a failygeone
manufacturing system.

In order to maintain the smooth functioning of the
manufacturing system the arrivals in a queue shdéd
controlled. This can be done by implementing Fqoby the
system designer. In WIP inventory, F-policy may be
To avoid the halt of the manufacturing process tusudden employed to control the arrival of the material be
failure of the system, the organization has todpggped with remanufacturedWang et al. (2008) studied the optimal
skilled repair facility. The repair of the inopdvat system can control of a finite capacity G/M/1 queueing systeambined

be done in phases depending on the nature of gakdébown; with the F-policy (for controlling arrival to a queing
whether it is minor or major. Ching (2001) consa&terthe system) and an exponential startup time before atiwing
manufacturing systems of m identical unreliable nm@es customers in the systeM/ang and Yang (2009) presented the
producing one type of product. The operating tinieeach control policy of a removable and unreliable serf@r an
machine is assumed to be exponentially distribied the M/M/1/K queueing system, where the removable server
repairing process of a machine required more tlmnpihase. operates on F-policy. The so-called F-policy medas when
Ke and Lin (2008) modeled a manufacturing systeime number of customers in the system reachesjtacity K
consisting of a number operating and spare machinder (i.e. the system becomes full), the system will actept any
the supervision of a group of technicians in a irefaility. incoming customers until the queue length decredésea
The machine failure was considered in Poisson dashcertain threshold value F. Yang et al. (2010) aredythe F-
followed by a two phase tandem repair. A repa@alpolicy M/M/1/K queueing system with working vacatiand
queueing model with a two-phase service in sucoessian exponential startup time. The F-policy is useddal with
provided by a single server, was investigated bgilBiou the issue of controlling arrivals to the queueiggtem. The
and Langaris (2010). In today’s manufacturingtartup time of the server before allowing custarterenter
environment, the system designer is much conceabedit the system is also considered.In this study we lexaenined
the incorporation of the policies which prove to dmeful in the time dependent performance of a remanufactaystem
reducing the idle time of the server and using bren of WIP inventory working with (N, F) policy. The stem is
efficiently. One of such policies is N-policy. lefers to the of finite capacity and is unreliable. The failedst®gm can be
accumulation of N units in the queue to initiate gerver to repaired in two phases. The rest of the paperdgarized as
start the service. Various researchers have impitedethe follows. In the next section 2, the model is justif by a
concept of N-policy while modelling the manufachgi practical example. Section 3 provides the requisite
systems mathematically. Medhi and Templeton (1882jied assumptions and notation for the mathematical ftatimn of

a Poisson input queue under N-policy and with aegadrstart the model. The transient equations governing thdaihbave
up time. A bulk input queueing system with batchtedga been formulated using the transition diagram intisec4.



These equations have been solved using Runge-&{itieder for recycling in Poisson fashion with rate. On the
method to determine transient probabilities andgighese accumulation of N units in the system, the servarts
probabilities some important performance measuags been providing the service with the rate The system capacity is
evaluated as discussed in section 5. Section @vsted the finite (K). Once the system is full no arrival iBoaved fill
numerical illustrations. Finally the conclusiongsovided in the queue length decreases to a pre-specified Fev@ther

section 7.

Il PRACTICAL JUSTIFICATION OF THE y
MODEL a

Consider a PET (Polyethylene Terephthalate) plasti
recycling plant. PET is used as a raw materialnfi@aking
packaging materials such as bottles and contaifars
packaging a wide range of food products and othe®
consumer goods. Examples include soft drinks, alioh 10
beverages, detergents, cosmetics, pharmaceutioduqs
and edible oils. PET is one of the most common wores
plastics used. The empty PET packaging is discabgettie
consumer after use and becomes PET waste.

In the recycling industry, this is referred to gmst-

server

consumer PET." The post consumer PET units areghtou PO,n (1) :

for recycling, which can be said to be WIP invegtbere. and
The units to be recycled are queued up beforengeéntry

into the treatment plant whose capacity is fingay( K). P, (1)
Once the N- units are accumulated for recycling¢hare ’
sent to the plant. Firstly, the treatment processslone
which includes crushing, washing, separating andndr Pl,O(t) :
Recycling plant will further treat the post-consurR&ET by
shredding the material into small fragments. Thesq:;lan () :
fragments still contain residues of the originalntemt, .
shredded paper labels and plastic caps. Thesecaraeved unit
by different processes, resulting in pure PET fragts, or
"PET flakes". PET flakes are used as the raw n@dtéor a Pz,o (t) .
range of products which include polyester fibersbése stiate
material for the production of clothing, pillowsarpets,
etc.), polyester sheets, strapping, or back intd BBttles P, (1):
etc. Once the plant becomes full, further arrival niot 2n
allowed till the queue length reduces to a preifipedevel  State
F. The recycling plant is unreliable and may faaadom
breakdowns. The plant is repairable and can berezban F’3’0 (1) :
two phases depending on the intensity of the falite repair
following figure portrays the mechanism of recygliplant.

I ASSUMPTIONSAND NOTATIONS Pan _(t) '

repair

We consider a remanufacturing system involved ia th
recycling of the used commodities to produce the pee.
The WIP inventory arrives at the remanufacturingtem

B :
-9 :

Poo (1) :

notations associated with the model are as follows:

start up time of the repairman

breakdown rate of the server

repair rate of the server

probability that the server is restored aftér 1

phase repair
probability that the broken down server moves

2" phase repair
probability that the system is empty and the

is idle
probability that there are n units in the sgste

server is busy
probability that the system is full and seriger

busy
probability that the server takes start up and

unit is present in the system
probability that the server takes start up and

are present in the system
probability that the server is in broken down

and no unit is present in the system
probability that the server is in broken down

and n units are present in the system
probability that the server is unde! Dhase

and no unit is present in the system
probability that the server is unde! Dhase

and n units are present in the system



IV THE GOVERNING EQUATIONS

The equations governing the model are constructdd w
the help of transition diagram which are as follows

S Po(1) = YR (1) i () )

d
1 Pon ==y FPo, (0 +1Py () 1sn<F
@)

d

dt Pon (1) = 1P, (1) + P, 4 (1)

F+l<sns<K-1 3)
d

P00 =1+ )R + P +(1- P (0)
+JPo()

d

qt oK (t) = —HPy (1) + AP, (1) (4)
d

G @ = Nra RGO RO o

(- 3)FPpa )+ B ®)

R0 =1+ )P 0+ P 0+ (- )P, 0+

Won (O + AR, (D)
lshsN-1 (6)
P =1+ )P 0+ 4P, 0+ (- )P 0+ )

HB i (0) + B (1) + )R ()
8B, 0=A1+a+ R, 0+ R0 1P, 0+
B4 0B, 0

N+l<n<F (8)

SR =+t )Py, 0+ AP, (0 +

(1= 8) 8P, (t) + HP,s (1) + 5Py, (1)

F+l<n<K-=-2 9)

CRO=+ R0+ 0 &

d
4t Pan (0=~ +BJPo, (0 + AP, (0 + AP, (),
1sn<K-2 ..(12)
d _
a Pk ()= _BPZ,K—l () +a Pl,K—l(t) + )\PZ,K—Z (t)
(13)
dp =
ot Pao (0 =~ + BJPoo () + 3BP,, (1)
(14)
d
< Pon (0= =00+ BJPs, (0 + OBP,, (1) + AP 4 (1),
1<sn<K-2 (15)
d

Py (t) = BPy (1) + OBP, (1) + AP, , (1)
(16)

dt

These equations have been solved using Runge-Hiitta
order method and consequently the transient pritiedi

have been obtained. These probabilities have beed to

determine the important performance measures celate
the system in the subsequent section.

V PERFORMANCE MEASURES

For the model under consideration the following

performance measures have been evaluated:

The queue length of the arriving WIP inventoriegiien by

K K-1
EIN®] =D nR,(t) + > nP,.(t) +
n=0 n=0
..(17)
K-1 K-1
R, (1) + Y NP, (t)
n=0 n=0

The throughput of the system is



there is an increment in P{@®] and P[R(t)]. Table 2
depicts the effect of, a and t on P[B(t)], P[I(t)], P[Rt)]
K1 K and P[R(t)]. With the increasing values gfand t, P[B(t)],
TP(t) = Z Pl,n () + Z PO,n () ..a8) P[Rl(t)[] ;rild P[R(1)] increase V\?hile P[I(tgfdecreas[esf.)]'l'he
NN+ nt effect ofa onthese probabilities is same as that observed in
table 1. Fig. 2 (a), 2(b) and 2(c) display the behavior of
queue length E[N(t)] for the increasing, a andf
respectively w.r.t. the increasing time t. From 2i@), it is

The expected delay of the entire system is given by

D(t) = M ...(19) noticed that E[N(t)] rises sharply with bathand t. Fig. 2(b)
TR(t) exhibit the queue length’s increasing pattern witte
The probability of the server being busy is obtdiag increasingx and time t. the increment is significant with the

increasing time whereas the increment is not machtHe
K K-1 increasing values af. From fig. 2(c), a remarkable rise in
P[B(t)] = z PO,n () + Z Pl,n (t) (20 the queue length is evident with the increasingtinbut as
=1 n=N thep is increased, the queue size reduces.

N _ _ The impact ofA, a andf on the throughput TP(t) is
The probability of the server being undérphase repair portrayed in fig. 3(a), 3(b) and 3(c) respectivelith the

increasing time t. It is observed that TP(t) riggth bothA

P[Rl(t)] = gpzn(t) and t; the increment is much for higher valueshoFig.
rer 3(b)displays an increasing trend of TP(t) with thengsi
..(21) time however, it comes down with the increasingn fig
3(c) we observe that the TP(t) rises slowly withe th
The probability of the server being undé? phase repair increasing time t, in addition a small increasiragiation is
K-1 noticed with the increasing valuesf
AR, (0] =X Po, (V) (22)
n=0

VIl CONCLUSION

The probability of the server being idle is obtaires In this paper an unreliable remanufacturing systemthe

_ - WIP inventory is studied. The system provides #mwise to
P[I (t)] = Poo () * Z& Pin (1) (23) the arriving units according to N-policy, F-polioy both the
policies simultaneously. Thus, the inclusion of duacepts
of (N, F) policy and unreliability of the server kes the
model more realistic. By performing the mathematica

modeling of such a remanufacturing system by

The remanufact.unng system modeleq here hfe\s beer‘ﬁ‘corporating the above realistic concepts, thetesys
illustrated numerically to study the effectivenegssarious designer may obtain favorable results beneficialthe

pa;gm;sterz gn thbe Isystem s”perfgrmancr?_. ;’hfjfe ef&;lﬂss concerned organization. On the basis of the resbitained
Is displayed in tabular as well as in graphicafrforTable 1 from the numerical experiment, some important dects

displays the effect ol, a and t on the probability of the can be made so that the queue size can be redndethe
server being busy P[B(t)], probability of the saning throughput can be improved.

idle P[I(t)], probability of the server being und&t phase

repair P[R(t)] and the probability of the server being under REFERENCES

2" phase repair PPR)]. It is observed that as t increases
P[B(t)], P[R(t)] and P[R(t)] increase whereas PJl(1)]
decreases. As the arrival rateincreases, it results in the
increment of P[B(t)] while P[I(t)] comes down arlfiete is
no change in P[Rt)] and P[R(t)]. The increasing value of
o shows a decreasing trend in P[B(t)] and PJ[I(t)]evdas

VI NUMERICAL ILLUSTRATION

Ahiska, S. S. and King, R. E. (2010): Inventoptimization
in a one product recoverable manufacturing systdnt, J.
Prod. Econ., Vol. 124, No. 1, pp. 11-19.



(2]
optimal buffer allocation in remanufacturing sysgemith
N-policy, Comp. Ind. Engg., Vol. 59, No. 4, pp. 4568.

[3] Bacot, J.B. and Dshalalow, J.H. (2001): A bitlput

gueueing system with batch gated service and nhiltip [13]

vacation policy, Math. Comp. Model., Vol. 34, No87 pp.
873 886.

[4] Chan, F. T. S., Wang, Z. and Zhang, J. (20@V):
two-level hedging point policy for controlling[la
manufacturing system with time-delay, demand uagest
and extra capacity, Euro. J. Oper. Res., Vol, N&b6 3, pp.
1528-1558.

[5] Ching, W. K. (2001): Machine repairing modedjf
production systems, Int. J. Prod. Econ., Vol. 70, Bl pp.
257-266.

[6] Choudhury, G. and Tadj, L. (2009): An M/&/1
queue with two phases of service subject to theeser
breakdown and delayed repair, Appl. Math. Modebl.\33,
No. 6, pp. 2699-2709.

[7] Dimitriou, |. and Langaris, C. (2010): A repalle
gueueing model with two-phase service, start-ugesirand
retrial customers, Comp. Oper. Res., Vol. 37, Nop@.
1181-1190. [
[8] Dohi, T. Okamura, H. and Shunji, O. (2001):
Optimal control of preventive maintenance schedamhel
safety stocks in an unreliable manufacturing emvirent
Int. J. Prod. Econ., Vol. 74, No. 1-3, pp. 147-155. [1[
[9] Hajji, A., Mhada, F., Gharbi, A., Pellerin, Rnd
Malhame, R. (2011): Integrated product specificgai@and
productivity decision making in unreliable manufa@{]
systems, Int. J. Prod. Econ., Vol. 129, No. 1,3%42.

[10] Ke, J. C. (2006): Optimal NT policies for M/G/
system with a startup and unreliable server, Comg.
Engg., Vol. 50, No. 3, pp. 248-262. [21
[11] Ke, J. C. and Lin C. H. (2008): Maximum entyop
approach for batch-arrival queue under N policyhveih un-
reliable server and single vacation. J. Comp. Apfth[2]
Vol. 221, No. 1, pp. 1-15.

Aksoy, H. K. and Gupta, S. M. (2010): Near [12]

Ke, J. C. and Lin C. H. (2008): Sensitivityadysis
of machine repair problems in manufacturing systevits
service interruptions, Appl. Math. Model., Vol. 3pp.
2087-2105.

Ke, J. C., Lee, S. L., Hsu, Y. L. and Chen,TY.

(2008): On a repairable system with an unreliakdevise
station—Bayesian approach, Comp. Math. Appbl. 86,
No. 7, Pages 1668-1683.

[14] Kenne, J. P., Gharbi, and Beit, A. M. (2D0&ge-
dependent production planning and maintenanceegiest
in unreliable manufacturing systems with lost sakeyro. J.
Oper. Res., Vol. 178, No. 2, pp. 408-420.

[15] Krishnamoorthy, A. and Deepak, T. G. @}
Modified N-policy for M/G/1 queues, Comp. Oper. Res
Vol. 29, No. 12, pp. 1611-1620.

[16] Liu, X. and Lian, Z. (2009): Cost-effecéiv
inventory control in a value-added manufacturingtem,
Euro. J. Oper. Res., Vol. 196, No. 2, pp. 534-543.

[17] Liu, Z., Wu, J. and Yang, G. (2009): An M/G/1
retrial G-queue with preemptive resume and feedhbiacler
N-policy subject to the server breakdowns and rspai
Comp. Math. Appl., Vol. 58, No. 9, pp. 1792-1807.
[18]Ma, Y. H., and Koren, Y. (2004): Operatioof
manufacturing systems with work-in-process inventand
production control, CIRP Annals — Manuf. Tech., VBB,
No. 1, pp. 361-365.

[19] Medhi, J. and Templeton, J. G. C. (1993
poisson input queue under N-policy and with a galnstart
up time, Comp. Oper. Res., Vol. 19, No. 1, pp. 35-4
Nye, T. J., Jewkes, E. M. and Dilts, D. M. (2000ptimal
investment in setup reduction in manufacturing eyst
with WIP inventories, Euro. J. Oper. Res., Vol. 186. 1,
pp. 128141.

[20] Papadopoulos, H. T. and Vidalis, M. 10(Q.):
Minimizing WIP inventory in reliable production ks, Int.
J. Prod. Econ., Vol. 70, No. 2, pp. 185-197.



ALLOCATION OF CHANNELSIN WIRELESSCELLULAR SYSTEM USING

HYBRID GENETIC ALGORITHM

Dr.Ravi Shankar Mishra
MANIT Bhopal (MP) India

Abstract-With the limited frequency spectrtine, channel
assignment problem (CAP) i.e., to assign the scat the
available channels so that the interferenamiisimized while
the demand is met, has become increasingly impbrta this
paper a hybrid technique of Genetic Algorithm amahBated
Annealing (HGASA) is applied for dynamic channkdction.
With this hybrid algorithm effort is made to redube search
complexity of channel allocation while satisfyimanstraints of
interference. The concept of Simulated Annealing) (8
incorporated into Genetic Algorithm (GA) in order &void
pre-mature convergence of the strings. Experimergallts
show that the proposed HGASA is a better methad®#and
the average call blocking probability of the systdecreases.

AND SIMULATED ANNEALING

Aizaz Tirmizi
BECT University Bhopal (MP) India

(DCA) and Hybrid Channel Assignment (HCA). FCA alides
channels to each cell permanently in a mannemtaatmizes
frequency reuse. Hence in an FCA system, the distbatween
cells using the same channel is the minimum reistarcte for
that system. In DCA, channels are allocated dynaligias call
arrives and has higher degree of randomness butview
complex algorithms. FCA is simpler and outperfordSA
under heavy load conditions, but FCA does not adapt
changing traffic conditions. HCA scheme combinesdfi¢s of
both FCA and DCA. In HCA one set of channel is edlied as
in FCA and the other set is allocated as in DCA.

Il PREVIOUSWORK

Keywords-Genetic Algorithm, Simulated Annealing, Dynam'CShinde[l] proposed a hybrid channel allocation rhading an

Channel Assignment, GSM Network
I  INTRODUCTION

With the rapid growth of cellular radio network, irgless
mobile communication is developing extraordinarihe fast
growing in the number of users requires a majooreffo
enhance the performance of wireless communicatystes..
Due to the current development in the communicatigtem is
extremely limited by the capacity constraints of tivailable
frequency spectrum, proper utilization of channidcation
techniques which are capable of ensuring efficigmnnel
allocation is essential in solving the channel gesient
problem. The channel assignment problem is to aléoc
channels to each radio cell in cellular radio nekwolhe
channel assignment is NP hard problem. The rok dfannel
allocation scheme is to allocate channels to éeltsich a way
S0 as to minimize the probability that the incomugjls are
blocked. To minimize this call blocking probabilithe channel
allocation scheme must satisfy electromagnetic cifitity
constraints as well as demand of traffic. The eteoagnetic
compatibility constraints consist of two types:tsoénstraint
and hard constraint. The hard constraints are eosahl
interference, adjacent channel interference, andsiteo
interference. The soft constraints are packing iomd
resonance, limiting rearrangement. There are tbedegories
into which channel assignment problem is classifiecked

Channel Assignment (FCA), Dynamic Channel Assigrtmen

evolutionary strategy with an allocation distanae dive
efficient use of frequency spectrum. The problem of
determining an optimal allocation of channels tobiteusers
that minimizes call blocking and call-dropping pabiities is
emphasized. A new hybrid algorithm combining theejie
with the simulated annealing algorithm is introdiige [2] for
Selecting the routes and the assignment of linkv fia a
computer communication networks which is an extigme
complex combinatorial optimization problem. Bhattagee[3]
maximized the channel allocation of the active stibers
within the cognitive radio network(CRN). There atenbers of
heuristics approaches being suggested to overdmnehinnel
assignment problems based on fixed reuse distaoieeept
such as neural networks (NNs) in [4], particle swar
optimization (PSO) in [5], and Tabu search (TS}ah These
type of algorithms can be used to solve complicated
optimization task, such as optimal-local, multi-stained and
NP-complete problems. Lima [7] investigated in tésearch,
the dynamic channel assignment (DCA) in mobile
communications systems using genetic algorithm (GRje
performance of the proposed GA was evaluated in9a 4
hexagonal cell arrangement operating under unifand no
uniform traffic distributions.

[l PROBLEM STATEMENT
Channel assignment scheme helps to increase theonkst
capacity by efficiently distributing channels agakse network



There are three types of interference namely cowodla
constraint (CCC), adjacent channel constraint (ACand
co-site channel constraint (CSC). CCC is due toatloeation
of the same channel to certain pair of the celtbiwithe BTS
distance or reuse distance simultaneously. AC@used by the
allocation of the adjacent channels to certainspairthe cells
simultaneously and CSC is due to the separatidaess than
some minimum spectral distance when channels eastd in
the same cell. These EMC constraints are known aad h
constraints. There are soft constraints to helgeducing the
call blocking probabilities besides the hard caists. They
are the resonance condition, packing condition, amel
limitation of reallocation. The resonance conditibaximizes
the use of channels within the same reuse scheradidaying
the same channels to be assigned to cells thatdptdahe same
reuse scheme. This would greatly reduce the caltkihg
probabilities. On the other hand, the packing ctimdiallows
the use of minimum number of channels each timen upw
call requests. The channels assigned in diffeselts need to
be separated by a reuse distance which is suffieieough to
reduce the CCC interference to a tolerable leviis Ensures
that each channel can be reused many times wittifadted by
the CCC interference. The reuse distance is thdnmmin
distance required between the centers of two ediish are
using the same channel to maintain the desireclstgrality.

IV PROPOSED MODEL

(8 HGASA Scheme

GAs search by simulating evolution, starting fromimitial set
of solutions or hypotheses,
"generations"” of solutions. GA is a useful approackearching
for an optimum solution in the channel assignmewblem.
GAs are search techniques for global optimizatioa complex
search space.The performance of GA can be imprdyed
introducing more diversity among the strings sa gra-mature
convergence can be eliminated. This can be achidyed
replacing weaker strings i.e. the strings havingfithess value
with the strings having higher fitness value. Sated
annealing is a branch of iterative improvement algms in
which the basic idea is to start with an initialnfiguration
(solution) and make modifications to improve italify. Thus,
the SA aims to achieve a global optimum by slowagnergence
to a final solution, making downwards moves witltagional
upwards moves and thus hopefully ending up in aajlo
optimum. First of all, if we take a cell, say firahd find its
channel requirement by calculating the differen€altotted
channel and previously assigned channel. If thisregquires a
channel then we use HGASA to find the most appateri

and generating suc@ess

channel that must be assigned to this cell.

I CALL ARRIVAL IN EACH CELL I

I SELECT EACH CHANNEL I

I CREATE INITIAL POPULATION OF CELLS H

NO
FITNESS CRITERION
SATISFIED

YES

I APPLY SA WITH RESULT OF GA AS INITIAL POINT I

¥

I UPDATE CURRENT CHANNEL FOR RESULTING CELL AS FIT I

I MATE AND MUTATE I

CONVERGENCE
CHECK

YES

I ALLOCATE CHANNEL THAT GIVES MAX SNR TO EACH CELL I

Figurel: Flowchart of HGASA
(b) Optimization through Genetic Algorithm

(i) Initial Population-The algorithm starts by ramdly
generating an initial population of possible sao§. For our
problem, the population is the randomly generaéiid.dWe can
select a cell, say cell one and if this cell regsiia channel, we
start from channel one to last and search for &3t to allocate.
(i) Evaluation phase-The quality measure to debio\ fit one
individual is among the whole generation is catteglfitness. In
our application, we can compare the frequency relistance
and SNR of all the cells created in initial popigdat The fithess
function is the value of both distance and SNR &intain least
f'nterference between co channel cells.

(i) Selection phase-The chromosome with betteefs will be
selected, and the others will be eliminated. Thi help
improve the total fithess of the population. Aftieis we sort the
other cells that satisfy the condition of allocataf channel one,
on the basis of highest SNR.

(iif) Crossover phase-After the selection step, ¢fieninated
individuals are added by applying crossover to shiected
individual. The selected cells can be used to eraabther cells
having better fithess criterion. .

(iv) Mutation phase-The mutation process is carmoed by
changing a random bit of the new genes. These raweg
(cells) now become the next candidate to be assigvith
channel one but only if they satisfy the fithesiecion. The
cycle goes on until all the channels are scannddtenchannel
requirement of the cell is fulfilled.

(c) Optimization through Simulated Annealing

(i) Initialize temperature T to a particular value.



(ii) Initialize the iteration parameter n equalltdo be iterated
till M.

(i) Create two random channels and find their SNR

(iv) Select the channel whose difference of SNRmfrthe
previous channel selected by GA is higher.

(v) Find the minimum difference SNR value (bestpagthe M
best channels.

(vi) If best channel is not changed over a peribtinoe, find a
new channel using temperature.

(vii) Accept the new channel as best with probapikas
exp-(AE/T), even though current position is worse. H&Eeis
the difference between current best channel's SNR reew
channel’s SNR value reduce T.

(viii) Terminate if the maximum number of iterat®is reached
or optimal value is obtained.

(ix) The resultant channel is allocated to the mekicell for
which we wanted the channel. The algorithm repfeaitall the
cells that require a channel.

V SIMULATION & RESULTS

There are 70 channels available in this model talloeated for
incoming calls. The cellular topological model ciets of 64
hexagonal cells, with equal number of cells alonghbaxes.
The simulation call traffic distribution can behedt uniform or
nonuniform distribution. Uniform cellular trafficistribution
indicates that every cell has the same traffic lmademand. On
the other hand, nonuniform cellular traffic distriton indicates
that there is different traffic load in each céfl.our model non
uniform traffic is implemented as shown in fig.2adg of the
value represents the average call arrival raterpeute for the
corresponding cell. The average call holding tirse 1BO
seconds. Mating iterations are taken 25, mutatenmations are
2 and simulated annealing iterations are taken Phe
simulation is performed on MATLAB 7.10.0.499(R20)10a
Channels are allocated to the cells satisfying @€C
constraints as shown in fig.3 and fig.4.
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DYNAMICS OF JOB- SATISFACTION AND TEACHING- CO’\’IPFTLI CY
AMONG SECONDARY SCHOOL TEACHERS A CASE STUDY

Dr. Rekha Gupla Biial Ahmed Mir

AISECT

provides  an overviews

Abstraet-This paper of Job-
sarisfaction and Teaching competency of secondary school
teachers in districts Bhopal and Raisen of Madhya Pradesh.
Firstly, the paper tries 1o find out different dimensions of job
satisfaction of teachers like professional, domestic and
inter-personal etc. *scrutinizes the

Secondly, the paper

relationship  between  job-satisfaciion  and teaching-

competency of secondary school teachers. It s also

designed ) find ow the reasons for differences in
teaching-competency of sec. school teachers particularly
with references to sex and demographics. The underlying
factors of job satisfaction and teaching -competency are
individual emotional

domestic satisfaction, satisfaction,

satisfaction, job-security, ctc. The present study  was
conducted on 200 sec. school teachers of Bhopal region.
On the basis of random sampling technique, out of 200 sec
school teachers 100 were rural(50 male and 50 female) and
100 wrban(50 male and50 female).

Competency Scale by Passi and Lalitha and a self- designed

General Teaching
job satisfaction questionnaire were executed in this study.
The data was subjected 1o mean, S.D. and t-value of
statistical treatment. Evidences suggest that there is a
significant  differences in  job-satisfaction and teaching
The findings of

is a positive

competency among sec. school teachers .
the research also conclude that there
relationship berween job

satisfaction and teaching

competency.
Keywords-Job satisfaction, teaching-competency
I INTRODUCTION

It 1s an established fact that education 1s
powerful

the most
instrument  whose
utilization deserves the

effective and efficient

strength of will, want and

dedication and above all sacnfice.

Teaching-learning process is a positively directed action, for
which teachers need to be highly satisfied with their job and
having a sound teaching-competency can only make a

teacher can  be technically effective. inventive and

competent. He becomes able 10 use a range of stratevies and
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mvent new strategies and teciniques. Highly satisfied and
competent ieachers are able to establish dialogues, rapport
and interaction supported by deeds with the students.. These
teachers are always willing and able to break from the
routine when the situation calls for change. In other words
such teachers become “situational-psychologists™ 1.e., they
accept the need of understanding the students in general —
patterns common to particular ages, culture. social class.
geography and gender. Such teachers see students against a
backdrop of sociological and psychological generalizations
aboul groups and maintains the pace just right to keep

students learning. 4

(a) Job Satisfaction

It brings to the surface the degree of agreement between an
employ’s expectations of the job and the rewards the job
provides. However, the term job satisfaction when applied
to work context of teaching seems to refer to the extent o
individual, domestic and

which a teacher can meet

professional needs as an employee (Strauss,1974).
(b) Teaching-competency

Teaching-competency is conceived as a matter of degree.
Those of knowledge, abilities and beliefs a teacher possess
and brings to the teaching situation”.becomes feed back to
influence future performance. According to Edward this
improvement in satisfaction is because of employees feeling
that they are receiving rewards in proportion to their
performance. Have a

significant relationship with  job

satisfaction.

TCY Earlier Studies Using tcacher effectiveness scale by

Pramod and Mutha. The Major findings of the study were:-
(a) There was no difference in teacher effectiveness
among teachers working in Govt and private schools.
difference in teacher

{b) There was no significant

effectiveness between Male and Female Teachers.
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{c) There was no significant difference mn Teacher
effectiveness

teacher and type of schools to which they belong.

I OBIECTIVES

The following objectives were formulated for the present
study:

(a) To study and compare male and female sec. school
i i "
teachers on their teaching-competency.
(b) To study and compare rural and urban sec. school

teachers on their teaching-competency.

(¢} To study and compare male and female sec. School
teachers on their job-satisfaction.

(d) To study and compare rural and urban sec. School
teachers on their job-satisfaction,

(e) To compare high and low competent sec.  School

teachers on their job-satisfaction.

I SELECTION OF THE SAMPLE

The present study was conducted on (200) secondary school
teachers of two districts, district Bhopal and district
Riasen(Div. Bhopal). On the basis of random sampling with
demographic and gender composition as shown in table 1

T

| Dastrict Nature of [ No.  of | Male Female |
Dhstrict i teachers
; i :
Riasen Rural ! 100 50 1 50
|
| i | |
Bhl)pa.]m Urban i 100 50 50
! |
|
i
Tomd ~ Jz O UG 100

Table 1:Graphical Representation of Sample Configuration

IV TOOLS USED

fa) GTCS

The data for the present study was collected with the help of
GTCS (Gen. Teaching Competency Scaley as suggested by

B.K.Passi and M.S La

under the joint influence of sex of

Science Technology

& Management Joumal of Aisect University - Sep. 2012

The GTC Scale is generally used for measuring teaching
competency of a teacher 1ndividually by a reliable observer
or & group of observers making direct observations of his -
classroom behavior for the teaching  period.

satisfaction and make assessment on GTC scale < > . Cither

entire

by marking frequencies or write verbal descriptions against
each item which would help him in eivine

rﬂiihgq more
objectively.
G.T.C.S. has 21 items w be rated on seven point scale the
sum of ratings against all the items constitute the sum of
scores. The maximum score possible is 147 and the
minimum 21

The scale ensured content validity since at every stage of
its development discussions were held with teachers and
educators with regard the different teaching skills included
and their behavioral Job-Satisfaction TOOL.

(b) Job-Satisfaction questionnaire X

The Job-Satisfaction questionnzaire consisted of three option
provided against each item “ (a) yes,(b) no,(c) not certain”.
A clear instruction was given to the respondents to express
their opinion by putting a tick mark against the response
category to which they are consented with. 100 rural) in and
around the Bhopal The scale was provided with the
demographic data sheet. The investigator made strong
endeavor 1o secure complete and wholesome co-operation of
all secondary school teachers. The teachers were related
according to their responses

on job-Satisfaction

questionnaire.

The investigator personally visited each institution and
administered these questionnaire for the teachers. were
requested not to leave any item of the questionnaire. Most of
the teachers responded on the spot and handed-over the
tools 1o the investigator. Thus the tool collected and scores
were analysed according to the statistical procedure.

V  DATA ANALYSIS AND

INTERPRETAT 10N

The responses scored according to the key and against each
item of the questionnaire of Job-Satisfaction. In respect of
Job-Satisfaction for all pasitive items scores given from 3 to
| for the responses viz. ves(Y). no (N) and not certain(NC)
for all the 25 items (ie. job satisfaction 25 items)whercas
weightage awarded g reverse order for all negative items.
Basing oa the above _\;Qt‘mrm;_w procedure the tool was scored

]



ned the ‘;tamhcal profiles presented in the analysis
_After the scoring of GTSC and Job-Sansfaction
were completed, data

of déla
Questionnaire  (ISQ),
suh}ected"'t'o Statistical analysis by applying Mean, S.1. and

the wWas

understanding of teaching

and urban Set_‘..

o an

‘"<test - in  order et

Lompetcnw and job-satisfaction of rural
1

schoo] ‘teachers. Bar-graph and Line graph were piotied in

order to make the results transparent.

OF THE STUDY

+

b7 | DELIMITATION
This study is limited to the teachers working in secondary
schools in and around Bhopal district and Riasen district of
Bh{)pal city. To measure the opinion of teachers regarding
their teaching-competency and job-satisfaction. GTCS and
self-rating scale was used. Of many dimensions of teaching
competency only “planning, presentation, closing.
¢valuation and managerial aspects veere taken into account.
Similarly , out of many dimensions of teacher’s job-
satisfaction professional, teaching-learning, innovation and

interpersonal relations” were taken into account.

vII CONCLUSION
On the basis of the study following meaningful
conclusions have been drawn in respect of secondary

school teachers at Bhopal and can be applied to any other
cities of MP .

(a) Male sec. school teachers in comparison to female

sec. school teachers are more compelent on

teaching competency.

(b) Rural sec. school teachers in comparison of urban

sec. school teachers are low competent on teaching
competency.

(c} Male sec. school teachers in comparison female

sec. school teachers are well satisfied on individual,

inter-personal  and  emotional  dimensions

satisfactions, whereas male and female sec. school

teachers show same satisfaction on domestic and

professional dimensions of job satisfactions.

(d) Rural sec. school teachers in comparison of urban

sec. school teachers show or displav  more

satisfaction problems on domestic. individual and

emotional dimensions of satisfaction. whereas il

rure

of

Science Technology & Management Journal of Aisect University - Sep. 2012

sec. school teachers show same satisfaction on
inter-personal  and  professional  dimensions  ofr
satsfactions.

(¢) Hich competent sec. school teachers in comparison

sec,

94

f Jow competent sec. school teachers show betier
or high overall satisfaction than low competent scc.
school teachers. High competent in comparison 1o
low competent sec. school teachers display betier

domestic satsfaction.

(f) High competent in comparison to low competent
sec. school teachers show better individual satisfaction.
(g) High competent in comparison to low competent
school teachers show high level of inter-personal

satisfaction.

(h) High competent in comparison to low competent
sec. school teachers show better emotional satisfactiop. -

(i) High competent in comparison t¢ low competent sec.
school teachers show betler professional satisfactio



EFFECT OF ADDITION OF TITANIUM DIOXIDE ON THE PROTON
CONDUCTIVITY OF POLYSTYRENE MEMBRANE FOR FUEL CELL
APPLICATIONS
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Abstract-Proton  conducting  polymer  electrolyte
membrane is the most important component of polymer
electrolyte membrane fuel cells (PEMFC). The positive
effect of addition of oxo-clusters of Ti, Zr, W and
hydrophilic additives like SO,, TiO, and ZrO, on the
proton  conductivity characteristics of Nafion
membranes have been reported earlier. Here we report
the effect of additive titanium dioxide on the proton
conductivity of polystyrene membrane in agueous
solution. The enhancement of proton conductivity was
observed to be increase for titanium dioxide (by factors
of 4.63). This showed that the proton conductivity was
increased on addition of titanium dioxide in polystyrene
membrane. The proton conductivities were calcul ated
from the pH values measured at room temperature
using an electrochemical cell and pH meter, on the
basis of a proton transport model for porous
membranes in aqueous solution. The membranes were
characterized by FTIR, SEM and the observed results
are explained in terms of the hydrophilicity of the
additive.

Keywords-Fuel Cell, Proton Conducting Membrane,
Polystyrene, Titanium dioxide, Hydrophilicity

I  INTRODUCTION

Hetero-poly-acids (HPA) like phospho-tungstic acid
acid
acid

(H3PW;5040.nH0),
(H4SiW12040. n Hzo) and

silicotungstic
phospho-molybdic

Dr.Sanjeev Kumar

Dr.Brajesh Kumar Dixit

Dept. Applied Sci.
SR Group of Institutions

Ambathdi®) India

of the membrane. The positive effects of additidn o
oxo-clusters of Ti, Zr, W on the proton conductvit
characteristics have been reported earlier, whenas
postulated that these oxo-clusters act as croksrbn
between the sulphonyl groups of Nafion membranes
[5]. A lot of work has been done in Nafion membrane
doped with hydrophilic inorganic additives like $jO
TiO, and ZrQ [06-07]. It has been clearly established
that these hydrophilic additives are very helpfal i
increasing the proton conductivities of Nafion
membranes. We felt that the role of hydrophilic
inorganic additives could also be studied alonghwit
solid acid additives. We chose TiOnstead of the
others because of its many interesting charadteyidt

is known to have a much higher hydrophilicity than
SiO, because of its higher affinity to hydroxyl groups
and it is also used as a photocatalytic agent & th
oxidation of hydrocarbons in aqueous media [08-15].

Il EXPERIMENTAL

(a) Preparation of Membranes

The membranes were prepared using the phase
inversion method. Initially polystyrene granulesrave
dissolved in DMF (dimethyl formamide) obtained from
Qualigens Fine Chemicals (Product No. 23157) and
then TiQ (Qualigens Fine Chemicals Product no
28375) in the weight ratio given in Table (01) were
added to the polystyrene+DMF solution and

(H3PM012040.nH20) have been used as additives t%ontinuously stirred using magnetic stirrers foreon

Nafion and other polymer
membranes to improve

proton

These membranes showed a strong performan

enhancement that increased  with

temperature. However, upon heating HPA dehydrat
and the conductivity drops sharply. HPA is highlgter
soluble and eventually leeches out from the polyme
electrolyte membrane. Other drawbacks are thein hig
cost and the adverse effects on the mechanicalgstre

conducting

proton conductivity[01-04]. )
C4}31,456-5) was added at 2.5 % by weight to the total

increasindve'ght of the polystyrene and additives. At the efd

hour. To ensure better crosslinking in the membrane
DVB (Divinyl Benzene, Sigma Aldrich, Catalog No

Qne hour of stirring at temperature®40, a uniformly
viscous liquid solution containing polystyrene in
gissolved form and the additives in suspended foas
obtained. Then this casting solution was spread ant
glass surface with a controlled thickness usin@etat



blade. The glass with the wet film on top was therwith water molecules and hydroxyl groups which are
immersed in a nonsolvent bath (de-ionised water ahe major factors helpful in proton conductivity.

room temperature). The solvent diffused into theThe following IR absorption bands indicate the
precipitation bath, whereas the nonsolvent diffus¢ol  presence of water and hydroxyl groups:

the cast film. After a time in which the solventdaihe  ~3400-3600 cnt- strong wide and deep absorption
nonsolvent were exchanged, the polymer solutiort (webands arising from —OH stretching A sharp medium
flm) became thermodynamically unstable andband at 1635 cm is attributed to aquo (H-O-H)
demixing took place. Finally, a solid polymer bending.We analysed the FTIR spectra of the
membrane formed with an asymmetric structure andnembranes on the basis of the above two absorption
peeled off from the glass. This membrane had twdrands. The pure Ps membrane FTIR spectrum was
surfaces: the glass side surface and the water sidsed as the standard against which the comparisons
surface. In general, pores close to the watersidace were made of the FTIR spectra of other membranes.
were much smaller than those close to the glass sidur analysis is summarized in Table 02.

surface for an asymmetric membrane The membranes

prepared by the above phase inversion method wer¢
washed several times using deionised water to remoy| Bands Ps PStTIO
traces of DMF as also the loose additive particles
sticking to the surface of the membrane. Then the ~3400;n1 3447 cnt broad bul 3448 cmt Broad bu
: : : 3600 cmlless deep; indicat{deeper; indicates more (
membranes were dried in a des_lccator at r(_)ombanol presence of OH grouglthan (1)
temperature for 72 hours. The details of the weight|relative tq
compositions of the different constituents of the [2923cnt
membranes prepared by us are given in Table 01. 1635 cm* Present and distincfPresent, broader, distinct;
band indicates HO indicates more H20 than (1)
Mot W1t% of Constituents of the Membrane Other 652 cnt (Ti-O-Ti); 1117 cm
embra — differences 1(0 - di - substitute
ne Polystyrene Di-vinyl Tio, observed benzene); 3439 cfn (TiO,-
Benzene OH)
Ps 975 2:5 _ Remarks Pure Ps standd Presence of hydrophil
Ps o+ 875 25 10 spectrum with somdTiO, has increased wal
Tio water content
Table 1:Weight Composition Of The Different ) )
Constituents Of The Membranes Table 2:Summarized Analysis of FTIR Spectra Of

Membranes

11 RESULTSAND DISCUSSION

(a) Analysisof FTIR Spectra 8

The entire document should be in Times New Roman or
Times font. Type 3 fonts must not be used. Ofbet
types may be used if needed for special purposes. 2 |
Recommended font sizes are shown in Table 1. . |
The IR absorption spectra for the membranes arersho '
in Figures (01-02). The spectra are useful in figdbut
the nature of chemical bonds among and within the
different constituent molecules. They are also fuélip
detecting the presence of hydrogen bonds in aggotia FigureOl. IR Spectrum Of Ps Membrane

100
y
\

60

Transmittance (%]

a0

2038
uan
8017
00E
“nm
85140
w32
085
10179
30
100124
T —
144389 ——
134002
118142
118405
106853
02753 —
0805 ——
Biz2s —
82
9785
a2
5730
ams

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1



100

1

Ps Tio

fw.f il i N ) IN‘.

] | y |f ‘“\ rl““/ \1"" M H\w\,
I T i A
38 | | N
i L[ | Il
gs (| !H |‘\ |‘

o "I \" | |

. y

\\J’I
TR TR
Mew 1 Ba HEL IR

Wavenumber cm-1

Figure 2: IR Spectrum Of Ps + TiO Membrane

(b) Analysisof SEM Results

(Glass Side)
The membranes display asymmetric character in terms Figure4: SEM Surface Image Of Ps+TiO
of porosity. The water side of the membrane sugace Membrane

show dense character with the size of the poreshmucic) Thickness, Water Uptake, Porosity
smaller compared to the other surface — the gldsso$

the membrane surfaces — which have a much MOEom the experimentally determined thickness of the

porous nature with larger size pores. The wateessid wet membranes | and the weights of the dry andviste
are somewhat less smooth and undulating, whereas tpnembranes measured at room temperature ~30 oC, the

glass side of the membranes are smoother and plaingvater uptake and porosity of the membranes were

In the case membranes having additives, the add't'vcalculated. The area of the membranes was tak#éreas

partlcles_ sometlm(_as are seen to I|<_9 inside thEISporearea of the membranes exposed to the acid solirtion
obstructing/narrowing the pores. This depends Irge y,o ojectro-chemical cell used for measuring proton

on the diameter sizes of t_h? additive partml_gsgtlm transport. The results are summarized in Table 03.
case we crushed the precipitates of the additiggsgu

mortar and pestle and then sieved them with a X80 p

sieve. The SEM images (Figures 03-04) show that the

Wet Are | volume of | Water Porosit
additive particle sizes are 50-60 pm maximum. Mem |Thicknes | a feedcel | Uptake |y
brane lcm A V cc u% Por %)
cn?
ps | 0025 | 3.02 159 | 24289 , 718
'I?iso 1 002 | 314 159 | 22034 o e

Table 3: Water Uptake and Porosity of Membrahbese
results show that the water uptake and porositiekeo
membranes prepared by us were quite satisfacttwgy. T
SEM characterization also supports the highly psrou
nature of the membranes.

(d) Proton Diffusivity and Conductivity

Figure4: Water Side



To study the effect of additives on the proton
conductivity of membranes, we started with pure Ps
membranes with no functional groups like sulfonyl,
phosphonyl etc.. in it. The advantage here is timt, 0.04
pure Ps membrane proton transport will be basically 0.03
bulk-like in character and hardly any surface
conduction effect will be observed. Thus on adding
additive, there will be an extra contribution dweethe
surface conductivity of the additive. This will leasier 0
tq ob_sgrve in a neutral membrane like Ps. I_3roton 0 5000 10000 15000 20000
diffusivity D was calculated as D = P |, where Rhe
permeability coefficient and | is the membrane Time in Seconds
thickness. P was experimentally determined by uaimng
electrochemical cell in which one cell containeéde
solution (HCI conc.1M, Qualigens Fine Chemicals, Figure6: The Plot Of -In (t) / C,0) Versus Time For
Product No.-29145) and the other cell the StrippingCaIcuIating The Proton Diffusivity Of Ps+TiO Membe&
solution (distilled water at time t = 0).

The following equation written in terms of the pot ~ This value of D was then used to calculate proton
conductivity according to Nernst-Einstein equation

o = (F/RT)D, where F is Faraday constant and R is the
Diffusion describes the permeability coefficient of gas constant. Since the different membranes have
proton (P, cricm?s™): differing porosities, we divided the conductivitglues
Cal®) obtained from the Nernst-Einstein relation by the
A [29] = (aP) t . " : :
Cao respective porosities. This way the effect of pityos

Where Ca0 (mol/litre) is the initial concentratioh was offset, so that the differences could now be
the feed solution, Ca(t) (mol/litre) is the feedattributed to solely the nature of the additives.
concentration calculated from the concentratiorthef The values of proton conductivity for the different
stripping solution Cw(t) at time t (s) [16]. membranes studied by us are given in Table 04.

Ca(t)= G0 - Gu(t)

-In (C,(t) / C,p) vs TIme - Ps +TiO

0.02
0.01

-In (Cy(t) / C0)

concentration in the feed cell, based on Fick's Lafw

i X Proton Proton
V is the feed volume (ml) and A is the actual Diffusivity Conductivity Relativ
membrane area (én The plots of -In (gt) / Cy) Memb | D=slopeVI/A | o=(F*/RT)D o/Por e
. . | rane S/cm /Por)
versus time t , from which P were calculated, ar¢ entlsec s/em (©
shown in Figures 05-06.
Ps | 424x10® | 1.57x10° | 2.18x10® 1.00
-In (C,(t) / C,p) vs Time - Ps
PS +|1g6x107 |726x100 |101x107 | 463
TiO : :
»—%53.01
©9.008
%006 Table 4:Proton Conductivity in Membranes
.004
_‘6 002 The table shows that the values obtained by ushfer
0 conductivities of the membranes are a few orders of
magnitude lower than those reported in literatwe f
0 50(_)0 1.0000 15000 20000 sulfonated membranes such as Nafion. This is not
Time in Seconds surprising,  since we have not  used

sulfonated/phosphonated membranes in our studies.
Whatever variations that are observed in the

FigureS: The Plot Of -In () / G,0) Versus Time For  oonqyctivities of the different membranes are thus
Calculating The Proton Diffusivity Of Ps Membrane.



purely due to the additives present in the memlsrane[10]
The following features may be noted:

The effect of adding Ti©to the membranes in all cases [11]
is to raise the conductvities of the membranesthin
case of pure Ps, its addition caused the condtictiwi
raise by nearly five times. FTIR spectra of 7iO 13
membranes show higher hydrogen-OH and hydrogen-

[12]

H-O-H bond absorption pointing to higher [14]
hydrophilicity of TiG, Thus hydrophilicity of [15]
additives seems to play a very important role iotqm

conductivity. Similar effects were observed in tese  [16]

of Nafion and other sulphonated membranes by others
[05,16]. The same effect was noticed in Nafiontfor 17
case of a similar hydrophilic additive Si@reviously
[17,18]. Our results show that substantial improgats
in proton conductivity can be achieved by using ;l&®
additive in the case of polystyrene membranes ds we

[18]

IV  CONCLUSION

Our experimental results show that the addition of
titanium dioxide has a very dramatic and positiffect

on proton conductivity. Perhaps this is due tanitsch
higher hydrophilicity as observed in the FTIR
chacterisations where ~3400-3600"chand is seen to
be strikingly enhanced for titanium dioxide added
membranes.
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EFFECT OF MOBILE NUMBER PORTABILITY ON CUSTOMER RET ENTION
IN MADHYA PRADESH CIRCLE OF BHARAT SANCHAR NIGAM LI MITED A
STATE OWNED TELECOMMUNICATION COMPANY
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Sub Divisional Engineer
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Abstract-The Government announced the guidelines for
Mobile Number Portability (MNP) Service in the country on
1st August 2008" and has issued a separate license for MNP
service from 20.03.2009. As per these guidelines Mobile
number Portability states implementation of facility for
porting of mobile number from one service provider to
another which is operating in same circle.This analytical
study enables BSNL in understanding trend of customer
retention and defection as per prevailing socio-economic
conditions in Madhya Pradesh. Most of the population in
Madhya Pradesh is sustained by agro income or derive their
living from similar source. Hence emphasis is to be paid in
studying the trend of customer defection pertaining to this
class of people. Data as collected from TRAI? and BSNL? till
date is analyzed to understand correlation between Mobile
Number Portability and Customer retention.The data as
collected and published by TRAI, available in public domain,
is used for understanding the general trend followed by
customers in Madhya Pradesh®. Analytical study of
correlation of MNP facility with customer retention is made.
This analysis states hypothesis which can be used by state
owned company BSNL which will enable it in better customer
satisfaction and retention. The major factors applicable to
Madhya Pradesh keeping in view the socio economic
conditions are Offered Service Quality, Economic Satus of
Customer, Offer by Service Providers and to a large extent
Mobile Number portability which enable customer to switch
between operators without having to care about change in
mobile number.

Keywords-Mobile Number Portability, Correlation, Offered
Service Quality, Economic Satus Of Customer, Porting.

| INTRODUCTION

Telecommunication industry especially mol
communication has been developing sinc® century. India
is the second most populated country in the wdddnce
there is huge opportunity for mobile telecom opansafor

providing servicesto them The TimeLine regarding
development of Telecommunication sector in India ba
summarized in following few line In 1975, the Department
of Telecom (DoT) was separated from Indian Post
Telegraph DepartmeéhtDoT was responsible for telecom
services in entire country. On 28th Febri, 1986
Mahanagar Telephone Nigam Limi’ (MTNL) was carved
out of DoT to run the telecom services of Delhi &hgimbai.
The policy ofliberalizatior in the 1990s helped the Indian
Telecom sector to grow rapidly. With liberalizationvate
companies were allowed to manufacture telecom eugrigp
as well as provide value added services, pagingcatidiar
mobile services. In 1994, the government formed first
National Telecom PolicYNTP®.The Telecom Regulatory
Authority of India was established on 20 Februa®@a by
an act of parliament called "Telecom Regulatory hauity
of India Act 1997° to enable regulation of various telec
operators. In 1999 better liberalization policled to the
establishment of BSNL, Bharat Sanchar Nigam Lin a
state owned company for providing telecommunica
services to IndiaBSNL finally came into existencon I
October 2000Apart from BSNL at present there are aro
15 service providersike Bharti, Reliance India mobi
(RIM), Vodafone,and Ide: Cellular etc. BSNL provides
telecommunication facilities to all the states addion
Territories of India. Madhya Pradesh is among ohé¢he
statesShare of various telecom operatorpictographically
represented in following g-chart®

MTNL
1%

Videocon

1%

Aircel °
7%

Reliance

17% Vodafone Sistema

16% 2%

Uninor
5%

Figure 1 : Share of Telecom Operators in INDIA



Madhya Pradesh mostly constitutes rural and -urban
population which derives their living mainly frorgréculture
and agro-industriesAs per data collected by India Cen:
2011 the percentage of rural population in India is @86
whereas the percentage of rural population in Mas
Pradesh is 72.37%. Earlier most of the private play
focused only on urban areas. Thus BSNL was the
provider for most of the rural and seurban areas in
Madhya PradesBut due to large market base in these a
recently private players have also started venguiinto
Madhya Pradesh. Moreover with the introduction aflifie
Number Portability it has become quiet easier fbe
customer to switch between telecooperators without
worrying about change imobile numbe

Analytical study is conducted collectingata of mobile
subscribers available on the site of Tl for understanding
the trend followed by customepting for MNF. As per data
from TRAI around 2 lakh subscribers had opted faxm
within 10 days of its introductior and later
implementation.This emphasi&ethe impact of MNP o
customer defectioBata as available till Jul'2012 stating
net gain in number of subscriber by various tele
operators in India is given belo.

No. Of Subscribers Gained in Thousand

300

200

100

0

-100

-200

Figure 2 : Net Gain of subscribers on July'12 after launch of MNP

As evident from the figure net gain by BSNL_GSM
negative. Hence BSNL requiregrformin¢ detailed analysis
for the cause of customer defection.

I BSNL AND OTHER SERVICE
PROVIDER OF MOBILE NE TWORK IN
MADHYA PRADESH

The major telecom service providers of mol
communication in Madhya Pradesh aAirtel, BSNL,
Vodafone, Idea Cellular, Reliance Smart (GSM) arada
Docomo and Videocon. Totalumber of mobile subscribe
in Madhya Pradesh as 80.07.2012 is 31,53,0*%. Most of
the private operator emphasize on providing sesvite
urban population. This is due to availability ofoper
infrastructure and return on investn obtained while

providing services in urban areas. Due to lack

infrastructure huge investment is required for build

equipment installation and providing facility tostamers fol

operating in rural are¢ Hence most of the private
subscribers use to operate only in urban areas.®

1l DETAILS ABOUT MOBILE NUMBER
PORTABILITY AS INTRODUCED IN
JANUARY 2011%*

Mobile Number Portability was introducedHisar, Haryana
on 28" November 2010As per guidelines Mobile number
Portability requiredproviding services for customer so tl
they can switch operator without changing their it
numberfrom one service provider to anot which were
operating in thesame circl. MNP was finally applied to all
the states of INDIA in January 201

A central database of mobile number whis to be ported is
kept which is accessed by all the telecom oper. India is
divided into various zones and each zone has abalss
which is used for storing information about all thwbile
number which igo be portedThe job of keeping zone wise
database of porting mobile numbers cannot be asdi¢go
any of the telecom operators. Hence job was assigned to
Telecordid® and Synivers®®. Porting of mobile number is
available irrespective of service ovider and technology
used like GSM/CDMA etc.

The process of applying for MNP is simjThe customer
who wants to port his mobile number to some otlparator
has to sendan SMS to 190Gn: PORT —(mobile number)
format. The SMSeply to this request corsts of a unique
porting codeThe customer then senSMS to the preferred
operator quoting the unique code. This code igvatily for
a few days, andustomer has apply again if it expires.The
existing operatoof custome will check with new operator
& if there are no dues then approval will be giviam
porting. The customer getan SMS on the time and date
when porting will take place As per rules by TRAI the
process has tbe complete within 4 days of applying.After
porting is completed theew operator sends SMS regarding
the change of operatofhe customer is not able to use
number for about 2 houmshen the porting takes pla The
process is kept simple so that the customer doebhawe tc
go through a lot fopaperwork before switching operato

IV  MOBILE NUMBER PORTABILITY AS
CHANGED IN NATIONAL TELECOM
POLICY OF 2012Y



As per National Telecom Policy Guidelines of 201&ife
numbers portability is to be extended for the whiédion.
Customer can now switch from one mobile operatorise to

another irrespective of circle or state.One natMbbile

Number Portability would not be having significampact on
customer defection specifically to Madhya Pradegtis is

because most of the mobile subscribers of Madhgdd3h do
not move from one state to another frequently. lde@ne
Nation Mobile Number Portability is not going tdexft them.
This point will be visible in future data collectbgt TRAI.

V  HYPOTHESIS CONCEPTUALIZED
KEEPING IN VIEW SOCIO-ECONOMIC
AND GEOGRAPHY OF MADHYA
PRADESH

The major factors which are considered in this asse for

formulating hypothesis as applicable to Madhya PBsad
keeping in view the socio economic conditions afée@d

Service Quality, Economic Status of Customer,offer

Service Providers and Mobile Number portability.

(a) Offered Service Quality-

(c) Offer by Service Providers -

Mobile service providers mainly provide pre-paiddgrost-
paid services to its customers.Analysis done byn@duilurai
and Kalpana (2008} on increasing competition and changing
preferences of the customer’s all over the worldveh the
importance of promotional offer. The customer nowuld
like to avail of promotional offer and change thervice
provider if the offer is not extended beyond adaged initial
period keeping in view the facility of Mobile Numbe
Portability. Madhya Pradesh mainly constitute afiskterate
people in the rural areas. The literacy rate i¥%3.Hence a
service provider has to advertise in a suitable s@yhat the
customer is able to understand the essence of diehnical
jargons creates barrier between service provided an
customers.

Hypothesis 3:Promotional offers by service provider should
be able to convey the essence of the offer in @ntpkms and
should have less technical jargons which are bsetiged to
major population in Madhya Pradesh keeping in vigwheir
socio-economic condition.

(d) Mobile Number Portability —

Zeithamlet.al (1996 has developed a conceptual model of previously before MNP was introduced the custoreet to

service quality which affect customer satisfactaomd hence
retention. The service quality ensures whetherorasts will
remain loyal or leave the provider. In case of rebi
communication the availability of network to thebsariber
plays a significant role. This is particularly ajgpble in rural
areas where there is problem of signal recepti@tduack of
number of towers and associated equipment.

Hypothesis 10ffered service quality specifically availability
of mobile networkby the service provider has a iigent
effect on customer satisfaction and hence retention

(b) Economic Status of Custome#

Kollmann (2000% had stated the importance of price in

telecommunication market specifically for the mebil
telecommunication service providers.This is paftdy
applicable to Madhya Pradesh which has almost 53 per
capita income compared to India in general. Dugréwvailing
economic condition of customers in rural areas cfdhya
Pradesh the price of services offeredshould be &gpow as
possible. Moreover the bulk of consumers derivér tivdng
from agriculture and hence most of the subscritbensid like
to have lower tariff for voice communication.

Hypothesis 2As per prevailing economic condition in
Madhya Pradesh service providers should providetdariff
for voice communication.

evaluate various pros and cons before switchingadpe One

of the factors effecting their decision to switchecatorwas
change in mobile number. As the customer had torimfall

of his contacts about change in mobile number.Big tb
introduction of MNP the customer now do not havehange

his mobile number. HenceMNP has enabled customer to
decide the change in service provider based orr délaéors.
Hence all other factors have become a subset sfrtajor
factors affecting customer retention with servicevider.

Hypothesis 4AMNP has succeeded because the subscribers do
not have to change their mobile numbers.

V ESEARCH METHODOLOGY

MNP data available of website of TRAI was also used
understanding the general trend of customer defectn
Madhya Pradesh.Data was also collected through
guestionnaire survey.16 questions were given in the
questionnaire. The person answering questions gieea the
option of stating their name in the first questidiext three
questions were related to demographic variablestwiire
age,gender and family monthly income.Rests of thestion
were given to understand Choice of Services Proyide
Offered Service Quality, expenditure on Mobile seeg,
understanding of promotional offers, and Mobile Niem
Portability.



VI Analysis of custoner data collected—

TRAI and BSNL.%!

For understanding the trend followed by subscrilmgtng

for MNP specifically to BSNLM.P. Circle author has
collected data from BSNL office. This data is praed in

bar chart format for better understanding the pognd port

out requests. Port in request are generated whdbilen

subscriber wants to subscribe for BSNL and Portrégtes

are generatedthen subscriber wants to leave BSNL and

some other subscriber network.

MNP DATA OF BSNL (M.P)

Hl

No.Of Subscribers

Aug Sep | Oct,
A1 11
®BSNL Port _In
~ BSNL_Port_Out[38673864

il |' 11,
; l

Figure 3: Mnp Request Of Port In And Port Out For M.P. Ciroie
Bsnl From Aug’11 To Jul'l:

It is quiteevident from the above bar chart that more nur
of subscribersis porting out of BSNtom May 2012 to Juh
2012. The data collected from August 2011 to July 2
clearly state that more number of subscribers aréng out
of BSNL. In October, Novembeand December the numt
if subscriber porting In and Out of BSNL are congide bui
the recent figure of May, June, July 20states that more
number of subscriber are porting out of BSNL thée
number of subscribers porting in. This trend depitttat
subscribers of BSNL are not satisfied with the mes
provided to them.

VIl  DATA COLLECTION THROUGH
SURVEY OF MOBILE SUBSCRIBERS.

For collecting data from mobile subscribers a tat&d
questionnaire forms were distributed in Bhopal rdistof
Madhya Pradesh. The total number of 109 people resat
to the survey. Information about the respondents
provided in the following table

Variable Total Numbe Percentage (%)
Gender Male 92 84.4
Female 17 15.6

Age Belowl18 Year 7 6.4
18-30 Years 100 92
30-40 years 2 1.6
Above 40 Years | O 0
Monthly | Below 10,000 52 47.71
Family 10,001-25,000 44 40.37
Income Above 25,000 13 11.93

Table 4: Consolidated Information about respondents.

As per above data most of the respondents were witte
age between 180 years having monthly income lethan
25,000.This data is also verified by the author as thenk
were distributed to employees of a call centery®@w2% of
the mobile subscrdrs opted for BSNL as the serv
provider. Rests of theesponden were using some other
service provider89% of the subscribers were satisfied v
the quality of signal and 69% of these subscrilherd not
opted even once fdvINP. Hence hypothesis 1 given above
is true which states that signquality or availability of
mobile network at all plac is one of the factor which helps
in retaining the customer.

Around 94% of the respondents were usin¢-paid service
connection.And around 96% of them quire lower tariff.
This is as per hypothesis 2 which requires thatelotariff
should be giverto subscribers. It is hereby stated that lo
tariff should also be giveas incentive to subscribers who
remain loyal to theirservice providel for longer duration.
This will help in retaining the subscribe

In the survey respondents were asked whether tteeplide
to understand the advertisement or promotionalreffey
their service providers. Around 83% of the respons
replied in affirmaive. And as per the MNP data of the
respondentsaround 69% of these subscribers had n
opted for MNP. Knce the hypothesis 3 holds true wr
states that subscriber remain loyal to the serprowider if
they are able to understand the offers b' providers.
Respondent were asked if they woswitch service provider
if they have to change their mobile number. 70%tha
subscriber stated that they would not switch serpiovider
if they have to change their mobile number. Thisasspel
Hypothesis 4 which states that MNP tsucceeded mainly
as itenables customer in retaining the mobile humben
after switching operatorAs per the data collected from
survey theentire hypothesi formulated have been verified.

VIII' CONCLUSION

This analytical study regarding effect of mobile nther
portability states varioubypothese that are responsible for
customer retention specifically to Madhya Prac The
hypotheses arenainly based on prevailing so-economic
and geographical locatioof subscribers in Madhya Prade



The data analysis is centered on BSNL. Hence BSiN_use
these hypotheses for formulating policies for pdowy better
services to the customers. The main factors asepbualized
and predicted through hypothesis are to a certaiene
proved by statistics and data of TRAI. The hypothetates
the effect of offered service quality or availatyilof mobile
network, economic status of customer, promotiorfidrand
mobile number portability on customer retention.isTh
research can also help academicians and reseaiohestter

performing analysis of telecommunication sector.eTh

hypothesis formulated can also act as basis foiopeing
further research for understanding subscriber’'snitibn to
switch operators keeping in view One Nation-Molliember
Portability.
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DEVELOPMENT OF NEW RECYCLING APPROACHES
AND TECHNOLOGY MANAGEMENT OF E-WASTE

K Parandham Gowd

DSCC, C/O 3 EME Centre,
Bairagarh, Bhopal, (MP) India

Abstract—Electronics, Communication, computers and IT
devices(consumer electronics) have changed the human life
styles tremendously comfortable with many advantages, but
they have brought in some hazardous side effects on
environment. Management and disposal of E-waste has
become a major problem in the world and is growing at
alarming proportions. The accumulation of e-waste causing
biggest harm to environment is the dumping of hazardous
materials. The aim of this concept research paper is to study,
analyze, discuss existing E-waste recycling methodologies and
conceptualize and propose some new approaches for
recycling 100% of e-waste. In this paper an attempt is made
to present and discuss some new recycling approaches and
technology management of E-waste through which discarding
of ewaste into environment is either nil or minimal. This
method also envisages extraction of each and every material
from ewaste. Increasing global trends of e-waste and
implications of implementation of proposed methodology,
commercial and societical are also included here.

Keywords—Eco friendly Electronic Devices, E-waste,
Recycling, Incineration, Land filling, Million Tonnes(MT)

I INTRODUCTION

Unwanted, obsolete or unusable consumer electpoiducts
such as computers, computer peripherals, teledsivCRS,

Dr. RP Gupta

Scope @allef Engineering
BhbdMP) India

evaporation of mercury into air. The E-waste isvgng at an

unsustainable rate and is the most toxic comporant
municipal waste. The e-waste growing trends arshasvn in

the table.

SI No Country | 2000 2007 2015 2025
(M T) (MT) MT) MT)
India 0.48 0.685 41 8.0
Europe 5.9 8.1 10.53 18.0
(EU-27)
3 China 0.82 23 10.68 21.0
USA 4.6 6.46 9.5 18.0
World 34.7 49.0 77.8 130.0

Tablel: Growing trends of E-Waste

In 2012 world populations stands at 7.03 billiowl &y 2050 it
is expected to stand at 12 billion. 70% of worldpplation
will be owning mobiles, laptops and TVs. With therent rate
of production one can imagine the e-waste levelglwhare
going to become unmanageable by 2050 if necessaagumes
are not initiated. Hence new approaches for remgchre
necessary to minimise E-waste dumping in to theérenment
and prevent human health hazards.

(a) Historical Background and Existing Recycling

DVD Players, stereo equipment, hand cell phones abléethodologies.

commonly referred to as ‘electronic waste.

Faster

obsolescence and subsequent up-gradation, newrogliect In general E-waste treatment and disposable melbgids

products are forcing consumers to discard old prtsjwvhich
in turn accumulate huge amounts of e-waste. E-wast&ins
hazardous materials [8] such as brominated flarsgdants,

prevailing are land filling, Incineration, recyajjrand reuse. In
land filling and Incineration methodologies hazarslo
materials continue to release toxins in to envirentrcausing

PVCs and heavy metals like lead, cadmium and mgrcuhuman health hazards. Details of E-waste manageimémtia

which are known to cause harm to the environmedthaman
lives. Hazardous substances are contained withimpooents

such as printed circuit boards, cables, wiringstita, casings,

and major parts of world are enumerated as follows.
Land filling is one of the most widely used methd@s for
disposal of e-waste. The degradation processemifills are

displays monitors, cathode ray tubes (CRT), batseri very complicated and run over a wide time span.dLfiting

capacitors, resistors, relays and connectors arah gbe land
filling of these hazardous materials risks the héag of heavy
metals like lead, cadmium and mercury into grouradew or

of e-waste risks are as follows.
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(i) Teaching of hazardous materials into soil and mseh
as broken lead containing glass, cone glass obdathay
tubes and cadmium. into soil and ground water.

(i) Cadmium and mercury are emitted in diffuse fornviar
the landfill gas combustion plant.

(i) Landfills are prone to uncontrolled fires, whickanc
release toxic fumes.

(iv) Incineration [3] is a controlled and complete costimn

2

(c) E-waste status in China

China is expected to generate 10.68 million torofdés-waste
by 2015 and 21 millon tonnes by 2025. There arauab60
villages in Guiyu, E-waste town in china recoverggd and
silver and discarding 80% into environment, poligtiground
water and creating human health hazards.

(d) E-waste status in USA/Europe world

Europe and USA are likely to generate 18 millionntes of E-
waste each by 2025. There are 500 recycling corapaini

process, in which the e-waste is burned in spgcialUSA alone but only 20% of E-waste is recycled aest iis

designed incinerators at a high temperature at1900

discarded into environment. World is expected tmegate

degrees Celsius. The disadvantages of incineratiqr7.8 million tonnes of E-waste by 2015 and 130ianiltonnes

process are as follows.

v)
cleaning and large amount of residues from gastiga
and combustion.

E-waste incineration plants contribute signifityaro
the annual emissions of cadmium and mercury.

(vi)

by 2025. World average stands at 20% of recycling-@aste
as of now.

Emission to air of substances escaping flue 9dafesent recycling process involves dismantling remaoval of

different parts of E-waste containing dangerousswuizces,
plastics, ferrous and non ferrous metals, theias#mn and
segregation. Recyclers use strong acids to remogeicus
metals such as gold, silver and copper. The valueaycling
from the element could be much higher if appropriat
technologies are used. The recyclers working innopeas.

(vii) Heavy metals not emitted into the atmosphere éuﬁeoorly ventilated enclosed areas without mask actirtical

transferred to slag and exhaust gas residues andeea
enter the environment on disposal.

Hence the e-waste incineration will increase theaessions it
is very highly disadvantages and not a suitablehotktin
disposal of e-waste. The land filling is not a eommentally
sound treatment method for e-waste for substandsish are
volatile and not bio-degradable. Therefore, thera necessity
to come up with a viable solution for e-waste rdiogecto
make e-waste either nil or minimal.

(b) E-waste status in India

India is expected to generate about 4.1 milliomesnof E-
waste [7] by 2015 and 08 million tonnes by 202bIridia e-
waste is growing at the rate of 10% and constit@#s of
municipal solid waste. At present recovery of ukef
components for reuse, recovery of precious metath @s
gold, silver, copper and other metals, rest isatided in to
environment. Otherwise various methodologies usethdia
are decontamination, dismantling, hammering (pugation),
shredding and density separation using water. Taerebout
47 recycling companies accounting for only 27% efv&ste
leaving 83% into environment.

Lponsumer

expertise and machinery results in exposure to efaog and
slow poisoning chemicals. There is an urgent ntedind
suitable newer recycling and
methodologies for reducing of pumping of hazardoaserials
into environment to protect environment, ground ewat
contamination and human lives.

I PROPOSED METHODOLOGY

Performance and profit making should not be thenrateria
for any Electronics and Communication products.ofdéong
with this the ill effects they bring after discardi into
environment must be addressed to reduce hazardaigsiats
causing harm to human lives. Disposing of E-wastehsas
computer peripherals, storage media, printers, tomi
electronics,  networking  equipment

communication equipment should be such that itffisient
and effective at the same time with minimum or mpact on
environment. This paper conceptualizes and proposesr
approaches for recycling and technology managerofri-
waste to address the future safety of environmedtrauman
lives. Also proposes further research for iderdtiicn of
machineries and industrialization sites for settipgof chain
of small scale industries. Any major manufacturfagility is

technology management

and
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generally has a chain of ancillary or small scaldustries
producing spares and accessories for the majdityadihe E-
waste contains hazardous and non hazardous msitefFiat
example personal computer generally composes of gbéa
gel glass, 23% plastic, 20% ferrous metals, 14%midium
and 17% others like gold, silver, copper, leadgczimercury
and cadmium. The block diagram of the proposed &eva
recycling methodologies is as shown in fig. 1. ™aient
features of proposed recycling and technology mamegt
methodologies envisaged in this paper are as fellow

E-Waste
i Extract - Ex.tract . Extract - Extract
IN(100%) | Gold Silver Copper Steel

(vii) E-waste needs to be centrally transported to these
centres and inputted to the chain of ancillary orals
scale industrial set up for processing and exwactf
respective materials found in the E-waste.

(viii) The final out come from the ancillary or small scal
industrial set up of this kind should be minimadrr the
E-waste or nil amount of materials so that no
harm/minimal harm is envisaged to environment ar fo
human lines.

[l IMPLICATIONS OF PROPOSED

friral METHODOLOGY
Aluminiom
The proposed setting up of ancillary and smallesaadustrial
for processing and extraction of E-waste at setecites will
Extract/ give rise to the following factors which will have be
Mercury
Extract accepted.
E- Waste ;
0T %) gﬁgd il Etx.:r:t T l(ildm{m
(] €S
metals le“;:lm (i) Cost considerations for setting up of chain of

Figurel: Block Diagram of Chain of Ancillary (Small Scale)
Industrial setup

(i) Identify and Select the key cities which are getiega
large quantities of E-waste

(ii) Identify suitable area near IT parks(consumer
electronics industries) in those cities.

(iif) Set up chain of ancillary or small scale industbielts
for extracting all the materials used and foundhie E-
waste.

(iv) Extract the materials one by one with respective
ancillary or small scale industrial set up. Aftetraction

of gold the e-waste content moves to next stageravh
silver is extracted, then to copper, aluminium,dlea
Barium, Mercury, Beryllium, Steel, zinc, cadmium,
nickel, ferrous metals, plastics and so on.

ancillary/small scale industrial set up will cenigtigo
high.

(i) There will be resistance from the respective bigger
industries for this set up.

(iii) Imposition of strong legislation attracts protests
from designers/manufacturers because they neeitsprof

(iv) The major advantage will be that E-waste discarded
into environment would be either minimal or nil.
(v)Another major advantage would be that it would
generate employment.

(vi) Even though large profits are not expected marginal
profits are expected. But the service done to ptote

environment and greener earth and human lives goes
long way for human kind.

IV DISCUSSION

) .There is a need to (_:onside_:r design of this chain Fhe inference from this research paper is thatissee of
ancillary or small scale industrial set up for [E88ING  p5;4:dous material discarded in to the world thnoHguaste

and extraction of materials suitably depending ba t
content and on their hazardous or non-hazardousenat

is assuming alarming proportions. It is estimateat bn global
scale approximately 20 kg of this material is putbimarket

every year per inhabitant and an estimated 50anitionnes of

(vi) Most of the materials used are procured from axgsti
bigger industries, hence they must set up mini risofie
extraction of respective materials for reuse.

E-waste is produced every year.
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It is estimated that 80% of e-waste is put in todfdls where
as 20% is re-cycled for reuse.

The best example to be quoted here is the Guiguwthrld’s

largest e-waste site in China’s Guangdong provihtere e-
waste processing business, often with primitive bagardous
methods has led to severe health problems to thestap. It

is expected that one tonne of computer e-wasteagmntnore
gold than 17 tonnes of gold ore. Due to this Gugwinship[4]

has the unique way of gold and silver harvestiognfe-waste
where basic safety protocols are compromised aad the
remaining e-waste is discarded in to landfillssor Some of
the land fills can be reclaimed decades later[B},there are
multiple issues involved. If the locations are camtcated with
toxic materials, like this Guiyu as an example, might have
to wait for centuries before the land could be dafehuman
living. There is a strong lesson from this exanfptecountries
like India and the whole world to apply the consgptoposed
in this paper as early as possible.The first suatillary or

small scale E-waste recycling industrial set ugpguired to be
set up on war footing at the earliest at GuiyuChina where
toxic E-waste has assumed alarming proportions twiign
only be ensured by UNO. In India Ministry of Envirent
and Forests, Government of India is the nodal agdoc

policy, planning, promoting and coordinating enwuimental
programme including e-waste [15]. An exclusive ficdtion

The present methodology of usage of e-waste primgess
business, often with primitive and hazardous methatich
has led to severe pollution and health hazardeeddwnship
of Guiyu in China’s Guangdong province has to leated as a
lesson by other countries. They have to invest ihean
modern recycling facilities to process the e-wadbktecleanest
way possible as suggested in this paper.

It may not be very easy to invest in the beginning the
existing material industries have to be convinaattlie cause
of environment and society to safeguard the future.

This paper recommends that India has to start tieélary or

small scale industrial set up at most e-waste modLcities in
the first phase considering the E-waste accumulalibey are
Mumbai, Delhi, Bengaluru, Chennai, Kolkata, Ahmaalhb
Hyderabad, Pune, Surat and Nagpur. Since numtdérpdrks

has come up in these cities, it is a novel ideasédting up of
E-waste recycling industrial set up next to theagkg. In the
second phase by 2030 India has to plan settingfupese
ancillary/small scale industrial E-waste recyclisgt up in
Indore, Bhopal, Coimbatore, Trivandrum, Mangaldigsore,

Lucknow, Patna, Gauhati and visakapatnam, Jaipdhplr.

In addition to draw backs of present recycling psses, the
existing dumping grounds in India and other coestrre full

on e-waste (Management and Handling) Rules, 20M& haand overflowing beyond capacity and it is diffictdt get new

been made effective from 01 May 2012 to addressdfeand
environment friendly handling, transportation, Bigr
recycling and also to reduce the use of hazardobstances
during manufacturing of electronics and electregliipments.
Central and state pollution control boards have atepped in
to effective management of e-waste. It is expethed these
measures will be far away from effective addressifithe e-
waste compared to recycling approaches presentethisn
paper.

The concept presented in this paper for recyclingertainly
expected to solve and address the e-waste prolbethet
maximum extent possible not only for India but femtire
world on implementation.

V  CONCLUSION

The major contributed solution proposed in thisgrais the
idea of setting up of chain of ancillary and smatlale
industrial belt to ensure prevention of discardofge-waste
into the environment and society. At the same tenére e-
waste is recycled for reuse which will be a prafiaking
venture through employment generation.

dumping sites due to scarcity of land by 2025 apd2®50.
Therefore, the methodology proposed in this papesétting
up of chain of small scale industries across thpnsities for
E-waste recycling is the best possible option, uditig for
future needs.

The following points needed to be driven for prtitat of eco
friendliness of E-waste recycling proposal suggeste this
research paper.

(i) Consumer Electronics Manufacturers have to pictee
hazards to environment leaving the desire for lgpgefits
alone and set up ancillary or small scale industeaup.

(i) Consumers also have to compromise on perfaoma
factor.

(iif) Extended producer responsibility must be aneged
whereby those who produce e-devices are resporaituleto
give helping hand for the setting up of ancillangustrial set

up.

(iv) A strong standard legislation is required ®imposed on
all concerned agencies.
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(v) Discipline and ethics of all concerned anameration
in recycling industrial set up goes a long way mswing
environment pollution control.

VI  FUTURE SCOPE

Future scope exists for further research for idieation of
comprehensive machinery and methodology for smzdles
industrial set up for effective e-waste recyclingr f
environment pollution control. Scope also existsr fo
development of suitable machinery and new extractio
techniques for E-waste recycling.
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PROBLEMSIN EXISTING RFID SYSTEMS: USER-CENTERED DESIGN

METHODS

Manjeet Kumar

IT Department
NIILM CMS, Greater Noida, (U.P) India

Abstract-RFID (Radio Frequency ldentification) is an group processes with a sequence of multivariatisttal
emerging identification technology having greater analysis in multidisciplinary research teams (Mai3eya
capability than bar codes. But, the use of these systemsis beans and Swine) investigating market opportunitigisin
being discouraged by certain practical problems the Global food system [2].

associated with them. Such as, high costs, tag reader

sengitivity, limited transmission distances etc. End users Il USER PARTICIPATION IN RFID

participation and designers expertise when combined, form
the key ingredients of igniting improvements and
innovation in any system. This paper proposes some user-
centered approaches for the improvement in the existing
RFID systems.

SYSTEMS

User participation becomes obvious in a world wtkne to
day objects like garments, food and home applianodsso
on carry RFID tags. By exploiting RFID tags, home
Keywords-Participatory, Design, RFID, Conceptual appliances could operate in more sophisticated @lys

Mapping. Some of these ways are very much suggested by abers
these products like your refrigerator might warm yehen a
| INTRODUCTION particular item in it has been expired and so dwusTuser
The magic of RFID is everywhere. The pace with Whic needs may lead to creative innovations and of eomay
this technology is expanding its wings, as of ndwnay lead to improvements in the existing system. Henser

sound futuristic but within next 10 years, we miglitness centered design demands for user engagement in the
fully automated homes, offices and markets and 80 o Vvarious design processes, ranging across the \pigletrsim
Radio Frequency ldentification (RFID) is an automaat  of requirement analysis to the working model wittsided
identification technology with greater identificati functionalities.

capabilities than bar codes. This technology offers rpiD are mostly used at Wall Mart Stores and Depent
promising advantages like: (1) Read through obssa(®)  of pefense. They demand from the supplier that good
Read in hostile environment (3) Read in real-tinyethe should be attached with RFID tags so that theyuraguely
RFID Reader [1]. Due to this attractive packagds th jgentify and trace the goods when required. If some
technology is making its way into the bodies ofsumers  proplem occurs with the quality then they can gasice

[4], and even introducing itself to the newly banesby out the batch number, supplier and even the precise
tagging mothers and their new borne babies to pteve z5sembly line which held that flaw. The problemstax
mismatching later [3]In the past, there have been several (agger sensitivity, RF transmission distances, bigst etc.
obstacles that have kept RFID from gaining fullegtance discourages both customers and suppliers to adumt t
in consumer applications as well as in enterpriSesne of RFID technology to a larger extent in spite of tire
these obstacles included tag reader sensitivity, RFgfers provided by the technology. The main focfishe
transmission distance, and the high cost of impfeimg paper is on describing these problems from the’siser
RFID. It was observed that the end users feedbtjeg perspective and proposing their corresponding isoist

an extremely important role in finding these obgs@nd Since a picture is worth thousand words, conceppsmiave

to some extent removing them [&]onceptual mapping is a  peen used to communicate the idea.
structured conceptualization technique used toutéita the

generation of ideas. More often concept maps agd ts
communicate complex ideas. For example, it combines Il PROBLEMSAND SOLUTIONS



(@) Problem 1: Tag Reader Sensitivity

The RFID tag has no fixed location for pastingritgoods
package. Hence a problem in determining wheredbest
located relative to the RFID reader device. Shéf RFID
tag is not present in the main lobe of the Tageedtthen it
can not be sensed by the reader or vice-vaisa.problem
is known as reader sensitivity. This is due to fénet that
the antenna of tag reader or RFID tag itself comeshan
dead zone. Also, since the RFID signal is not snlsible
range of the user, the problem becomes more dritithe
temporary solution suggested by the user is totectiae
goods, so that both the antennas should come otheof
dead zone. But this leads to the inconvienencedfagehe
user in rotating the goods and especially the hemss.
For example, when a user purchases a heavy itemalk0
kg floor packet and the RFID tag reader antennaesoim
the dead zone of the RFID tag antenna, then itois n
readable by the RFID Reader. Then it becomes difffor
the user to rotate the packet, so that it getsrezhiby the
RFID reader. Similarly the situations may becomeseo
when we talk of more heavy and unmanageable items.

—

Solution: These reader sensitivity issues can belved by
using a dual dipole antenna in the RFID Tag. Tlesenna
are placed such that one signal transmitted byamtenna
will overcome the dead zone for the other antefinaill
enhance the use of RFID for a broader range ofcgifuns
making life of the user a little more conveniefitie idea is
being illustrated with the help of the concept map.

RFID tag

on

l ITEMS

can|have

Reader reduced by
Sensitivity
Problem
due to 2
| Dual Dipole I
Antenna

Figure 1: RFID Tag Reader Sensitivity Resolving Model

N

Orientation of
the Tag

(b) Problem 2: RF Transmission Distance

There are two types of RFID tags Active and Passive
problem associated with the users of both kindsag$ is
with their transmission range. Their transmissianges are
very small. Mostly EPC class 4 type tags are ushittw
have a very small transmission range capability [dje
problems associated with it are many. For example,
consider a big mall or showroom where each of tines is
RFID Tagged and the customer wants to trace thelgoo
with the help of sales person and sales person does
know the exact location of that product. Then henes
near to the tag reader, sends query signals RFD tags,
receives acknowledgement and tries to find thatlon.
But due to limited range capability of the RFID the fails

to locate it. One solution of th@bove problem is that he
should have mobile tag reader, so that he walkstigntd
find the location of the product.

This problem of tracking goods which are kept atglo
distances is enhanced when a user of RFID wartadk a
valuable entity like car, etc. For example, suppaser
handed over the car to the parking staff to paekddr in a
highly crowded parking lot spreaded in big area. tBy
time user wants to get back to the car, then pgrkiaff
takes a lot of time to search it. Now, if the carevholding
an RFID tag of higher range transmission capabitftgn it
can be easily located with RFID Reader. When a isser
interested in tracking mobile items, with existiR§ID tag
then the problem becomes even worse due to itdekimi
range capability. A recent study says that 30%, daptops
and mobiles are stolen every year. In most of Hees they
are not traced at all and even if traced then ihlbecomes
difficult for the police to find the actual ownef that item.

Solution: Noticing the above problem it is conclddbat
there is requirement of the RFID tag with the vasioange
capabilities. The one solution is that we shouldehBRFID
tag with having a varying range capability. Theigeisg of
such RFID tags is highly complex and uneconomical.
Another approach is that we can have separate R&gD
for the various range capability, so accordinghe heed
user can select it. For short range communicatitmwden
RFID tag and RFID reader, RFID tags with HF waves a
used. For medium range communication, RFID tagh wit
UHF wave are required. Similarly for long distarfoefew
kilometers) communication, microwave can be used an
more than that SAW can be used. The advantageimg us
SAW is that its signal does not deteriorate witte th



environmental changes. This quality of the RFIDstagth precisely, with small life span and disposable p#cKwith
SAW can be utilized in the seizing the gray marketause pasted RFID Tags) such as milk carton. After sglach
missed or stolen things can be easily located byothiner products there is no need to store informationadong
or police even over long distances. time in the RFID database, since it leads to urssng
overloading of the information in the databaseausing a
penalty in terms of searching time for other items.
Therefore, one of the possible solutions to redheecost
factor in RFID systems is Tag recycling which irdgg

The proposed idea is illustrated with the help ofaept
map.

RFID user reprogramming of the RFID chip and updating theadase
entries. This should be implemented with proper
et phatss instructions being issued to the customers andéfcisil

Bifferent oy bonus schemes are incorporated, this idea can work

frequencies
based upon the

i wonders. The empty goods packet containing RFIDsTag
S should be collected by the customers and sold ttDRF
depends|on street vendors (to be introduced in the system)chwhi
further are sent for reuse. The advantage of tiga is that
there will be no need to increase in the productete of
the tags and existing RFID infrastructure. Henbés tan
bring cost of RFID tags considerably down without

inducing risky complexities in the RFID systems.

Specific
applications

Large
Distances
Small
Distances

Medium

can(use Distances

can use

MICROWAVE

RFID tag

!

on

Figure2: RFID Long Transmission Distance Model

. Packaged ITEM
(c) Problem 3: High RFID Cost l I

RECYCLING

(Reprogramming Solll to
A recent study shows that the biggest users of RFID RFID chip)
technology Wal-mart Stores and department of deféesl B T
that the RFID cost is still a primary reason th&tRhasn't leadsjto |
become common place [7]. A solution to this isrtorease _|
. Exti Reduced effective
the manufacturing of the.number of tags so thatm et |RF,D Tag cost | —
should come down. But it further leads to upgrading like database i L

containing
RFID Tag

servers etc. in

existing infrastructure to support RFID such asragde RFID Systems

devices, new methods for searching database etdelTo
precise, an RFID infrastructure needs a numbeteshients Figure3: RFID Cost Reduction Model

apart from the RFID Tag and Reader which includes I[1l' CONCLUSION

additional servers, databases, middleware andcatiolns. _
Further, the middleware and application layers nezd Recent research shows that user-centered designaabp
support number of critical components such as @evic leads to great innovations in the existing systelmsthe

management, data collection data management and@S€ of RFID systems also it has been observed that
integration with the back—end system, collaboratith problem faced by the user works as catalyst inrpaating

partners and customers and integration with data/MProvements. The advantage of using concept majiem
synchronization networks. And a result of doingtiais will the design procedure simple to illustrate and efisttive.
further increase cost and Risk.
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ENHANCEMENT OF ORGANIZATIONAL COMPETITIVENESS
THROUGH INNOVATIVE HUMAN RESOURCE PRACTICES: A CASE
STUDY ON ROURKELA STEEL PLANT, ROURKELA, ODISHA, INDIA

Nibedita Nanda | pseeta Nanda
Rourkela, India Sambalpur, Odighaia

Abstract-An  effective Management of Human effectiveness. It is because managers cannot ke
Resources has an important role to play in thecontingencies or fully anticipates the activitiehigh
performance and success of organizations. In théhey desire from the performance from the
present business environment, Human Resource is amployees.The present study investigates the effefct
important input for organizational effectiveness.HR practices and leadership styles on organizdtiona
Competitive pressures have encouraged organizationsommitment and citizenship behaviors.HR practiages a
to be proactive in diagnosing HR practices sincesth more important than leadership style in predicting
were no longer a matter of trend, but rather of\gual.  organizational commitment of valued Human Capital.
The present study attempts to explore the relatipns

of three dimensions of innovative Human Resource Il SAMPLE DATA COLLECT

practices: That is, the extent of introduction of

Innovative HR  Practices, their importance for The sample of the present study is based on
organizational goal achievement and satisfactiothwi convenience sampling method and consists of 150
implementation of innovative HR Practices withemployees of RSP belonging to all the levels in the
organizational commitment. The present studyprganization.

examines the relationship between human resourcprimary data was collected through questionnaires,
practices, trust, job satisfaction, —organizational gpservations as well as interviews in the presetys
citizenship behaviour organizational commitment,

motivation and perceived organizational performance The following variables were identified for analygiin
namely respondent’s perceptions of service qualitythe organization.

value for money and organizational effectiveness.

Khan 1978, employees who go extra mile by
performing spontaneous behaviours which goes beyond
their role prescriptions are valued by the managgme
This phenomenon is critical for organization

Mutual Support
Shared Goals/Objectives
Sociability

a. Values
Innovative HR practices build competencies and . shared Vision
capabilities for superior and winning performances c. Performance Appraisal
today and simultaneously create long term fertifity d. Training & Education
innovation of business ideas and strategies faréut e. Career Development

f. Responsive To Change

I INTRODUCTION g. Welfare

h. Structural Flexibility (Adoptiveness)
Innovative Human Resource (HR) Practices build up i. Service Orientation
competencies and capabilities for performance déyo j-  Ethnicity
to create long term investment for innovation of k. Reward system
business ideas and strategies for the future. Work [. Motivation
behaviour which goes beyond the reach of m. Empowerment
organizational measures of job performance holds n. Output/Excellence Orientation
assurance for long term organizational successukseca 0. communication
there types of action are to improve organizational p. Team Work
Efficiency and effectiveness. According to Katz and g. Role Clarity

r.

S.

t.



The questionnaires were specially designed by th
researcher who gains inside into the various diiness
in the organization. The questionnaire was adnenést
to managers, supervisors and workers as wel

Respondents were asked to indicate against each

question the extent to which they agree or disagiite
the statement describing a particular dimensiora &n
point scale. The responses were assigned valugsgan
from 1 to 5 where one referred to strong agreerapdt

5 to disagreement.Nearly 220 questionnaires wer

circulated despite persuasion only 150 responses we

received back.

11 SHARED VISION ANALYSI SOF

DATA

(a) Shared Vision

The questionnaire contained a query whether th
employees are aware of the vision and mission ef th

company in reply to which about 55.3% of Rourkela

Steel Plant employees clearly agreed that they are

Organiz | Stron | A | Ag Dis Stron | Total
ation gly or | ree agre | gly
Agre | e to e Disa
e e So gree
me
Ext
ent
R Frequen | 29 63 52 10 07 161
SP | cy
Perrcent | 18 39.1| 323 6.2 4.3 100.0
age

Table 1: Shared Vision

aware of the vision and mission of their respective

companies. A substantial 33.5% of Rourkela SteahtPI

employees agreed only to some extent about such
awareness whereas about 10% stated that they &re no
aware about the vision and mission of RourkelaIStee

Plant.

e

Shared Vision

40.0
350
30.0
25.0
20.0
15.0
10.0
5.0
0.0

Percentage

Strongly
Agree

Agree Agreeto Disagree
Some

Extent

Strongly
Disagree

e

Figure 1: Shared Vision

(b) Performance Appraisal

In any organization there need to be a good
performance appraisal system which is regular and
impartial to be able to correctly assess the peréoice

of its employees. It is not only essential that the
%erformance of the employees appraised by the
superiors but also by their peers, internal/externa
customers as well as superiors. Also, the systezdse
to be totally transparent one so that the motivatd

the worker is not adversely affected on this count.
About 28% of Rourkela Steel Plant employees feat th
performance appraisal system is transparent inr thei
company and about 39% stating that there is no
transparent performance appraisal system at Raurkel
Steel Plant.

(c) Training and Education

Human Resource Development should be a continuous
process in any organization and to achieve bést it

Training and Education

(]
© 200
& 150
10.0
5.0
0.0
Strongly Agree Agreeto  Disagree Strongly
Agree Some Extent Disagree
Figure 2: Training and Education
necessary that performance appraisal is used for

employees training and development purposes. Also,



adequate preparation should be made in terms @&mployees are also encouraged to contribute in a
education and training, more important, before animilar manner in the process and developed aipesit
change in the programmed is introduced. Educatish a and responsive work culture.
skill training should form a part of on going adtyvof =~ Majority of the employees of the plant (57.1%) agte
the company with a long term vision for developeng that employee suggestions are acted upon expeslitiou
qualified and competent workforce 56.6% employeegnd contributions rewarded promptly, whereas 32.3%
agree that education and skill training is an ongoi of employees agreed to some extent.

activity in the company and forms part of a longrte
vision for developing a qualified and competent

Career Development

workforce. About 39% of employees agreed to thiy on 30
to some extent. 300
o 25.0
(d) CAREER DEVELOPMENT S 0

& 100 |

5.0

Organisation Strong Agr | Agre | Disagr | Strong | Tot 00

ly ee e to| ee ly al Strongly ~ Agree  Agreeto  Disagree  Strongly
. Agree Some Extent Disagree
Agree Som Disagr ¢ o
e ee Figurer No 3: Career Development

Exte
nt

(f) Motivation
RS | Frequen| 30 51 42 21 17 161

P lcy T T -
Motivation is the maintaining interest and effiobgrof
Percent | 18.6 31.7| 26.1| 13.0 10.6 100

0 " an employee. The degree of motivation is refledted
the amount of intrinsic satisfaction drawn from the

age

work performed, the commitment to work and the

. loyalty to the job. A well designed motivationatategy
Every employee attaches a lot of importance noy onlg¢ the organization that recognizes the diverse
on the job he performs but also the prospect oingpa

sequence of good position and/or promotion durirey t fessi | . o
course of his lifetime. The talents and abilitiemtives p.ro essiona SPY way of recognizing individual
and needs, attitudes and values, guide an employedlifferences using goals and feedback system,

career prospects besides the external factor. THRArticipative decisionsmaking, performance oriented

organization plans on a regular basis for (:areerre"""JerI system etc. may work wonders for developing

development of its employees. About 34% of?Vorkculture.
employees feel that their organization has plans fo

0
their career development and the approximately samOver 50.3% of Rourkela Steel Plant employees agree

percentage of employees feel that there is no plash t%at good work by employees_ 'S _always recognized by
. the management of the organization. Whereas 23f6% o
of Rourkela Steel Plant in place.

the employees feel that good work is not recognizned
the management.

motivational requirements of professional and -hon

(e) Reward System
A well chalked out rewards system in an organizatio IV CONCLUSION
encourages co-operative efforts of the employees. . o o
When an employee is rewarded with promotion, payStudles of liberalization and de-regulation in an

raises and other form of recognition for his seffle €Merging context are rare. Within this contexts thi
contribution to the team, like sharing in crucial study examined the relationship between innovative

information with his team mates, helping resolvane HR practices during the liberalization of one ot th
conflicts and mastering new skills, the rest of theWorld’s most populous emerging markets. A model,



rooted in conventional Western practices, foundEmpirical Study,’ Management International Revie@8,

support and is largely consistent with results iolea ~ Special Issue 2, 105-121.
in studies of HRM-firm performance conducted in
different cultural and institutional environment. A
contribution of the present study is to corrobothtese
results in the context of India's economic libexation.

The data analyzed were perceptive and measured HR
practices within the organization in 2002 and &lso
years earlier" by a multi-rater respondent survewi
country undergoing macro-economic change process,
so these results are highly relevant. The study
contributes and adds to the general theme of HR-fir
performance within an emerging market. The study
adds to the literature of universalistic or the stbe
practice" perspective that certain independent ol
variable relationships hold across whole populatioh
organizations - that is, some HR practices aresbeit
more important than others (Colbert, 2004; Miled an
Snow, 1984; Pfeffer, 1998) and these strategithim
study "innovative") HR practices consistently leimd
higher organizational performance, more dependant o
the environment (Delery and Doty, 1996). The result
add to the growing empirical evidence that peopie a
key to achieving superior Performance.
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AN ARCHITECTURE FOR REALIZING TRANSMISSION FOR 2x2 MIMO
CHANNEL

Nida Khan , Shailendra Singh Pawar , Mohd. Sarwar Reen
Department of Electronic & Communication
All saint college of Technology, Bhopal (MP) India

Abstract-The idea of using multiple receive and multiple

transmit antennas has emerged as one of the ngrsfisant
technical breakthroughs in modern wireless commatigos.
Theoretical studies and initial prototyping of tbe$IMO
systems have shown order of magnitude spectraliefy
improvements in communications. As a result, MIMO
considered a key technology for improving the tigiqaut of
future wireless broadband data systems MIMO isubke of
multiple antennas at both the transmitter and reeeito
improve communication performance. It is one ofessv
forms of smart antenna technology. MIMO technology
attracted attention in wireless communications, ehese it
offers significant increases in data throughput dinék range
without requiring additional bandwidth or transmgower.
This is achieved by higher spectral efficiency almk
reliability or diversity (reduced fading).Spatialuftiplexing is
a transmission technique in MIMO wireless commutincato
transmit independent and separately encoded dgteats, so
called streams, from each of the multiple transamtennas.
Therefore, the space dimension is reused, or nhegal,

Ns =min (Nt,Nr)

if a linear receiver is used. This means thastreams can be
transmitted in parallel, ideally leading to igincrease of the
ispectral efficiency (the number of bits per secand per Hz
that can be transmitted over the wireless channEfie
practical multiplexing gain can be limited by sphti
correlation, which means that some of the parattglams may
have very weak channel gains.

In the SM strategy (Tse & Viswanath, 2006), a sngymbol
stream is first demultiplexed and encoded into separate
and independent substreams. Each substream is

transmitted simultaneously over each transmit argteand, at
the receiver, an optimal joint decoder is employked

retrieving the original symbol stream. Since thisategy
requires one single symbol stream, it can only sedufor the
transmission of a SD representation of the source.

more than one time. What mainly makes MIMO systerf®) Types of MIMO

interesting is their potential ability to achieve éncrease in
system capacity or in link reliability without reigng

additional transmission power or bandwidth (Goldgmi
2005). In this paper, we focus on different receivier 2x2
MIMO channel

» Space Time Transmit Diversity (STTD) - The same data is
coded and transmitted through different antennabichw
effectively doubles the power in the channel. Tihiproves
Signal Noise Ratio (SNR) for cell edge performance.

* Spatial Multiplexing (SM) - the “Secret Sauce” of MIMO.

Keywords-MIMO systems, wireless communications, SpatiatM delivers parallel streams of data to CPE by @ilph

multiplexing.

I INTRODUCTION
(a) Spatial multiplexing

Spatial multiplexing is a transmission technique MiMO
wireless communication to transmit independent

separately encoded data signals, so-calteshms from each
of the multiple transmit antennas. Therefore, tigace

multi-path. It can double (2x2 MIMO) or quadrupléxg)
capacity and throughput. SM gives higher capacitenwRF
conditions are favorable and users are closera®¥sS.

« Uplink Collaborative MIMO Link - Leverages conventional
single Power Amplifier (PA) at device. Two devicean
collaboratively transmit on the same sub-channekthvizan
also double uplink capacity.

and

(c) Benefits of MIMO Technology

then

dimension is reused, or multiplexed, more thantime.If the MIMO channels provide a number of advantages over

transmitter is equipped witNt antennas and the receiver hagonventional SISO channels such as the array ghi,

Nr antennas, the maximum spatial multiplexing ordee ( diversity gain, and the multiplexing gain. Whilestarray and
number of streams) is diversity gains are not exclusive of MIMO channetsl also

exist in single-input multiple-output (SIMO) and fipie-
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input single-output (MISO) channels, the multiplegkigain is
a unique characteristic of MIMO channels. Thesengare
described in brief below.

(d) Array Gain

Array gain denotes the improvement in receive sigmaoise

ratio (SNR) that results from a coherent combingfigct of

the information signals. The coherent combining sy
realized through spatial processing at the recatenna array
and/or spatial pre-processing at the transmit awatearray.

Formally, the array gain characterizes the horaloshift of

the error probability versus transmitted or recdiygower

curve (in a log-log scale), due to the gain in SNR.

(e) Spatial Diversity Gain

Diversity gain is the improvement in link relialyliobtained
by receiving replicas of the information signalaigh (ideally
independent) fading links. With an increasing numioé
independent copies, the probability that at leas of the
signals is not experiencing a deep fade increateseby
improving the quality and reliability of receptioA MIMO
channel with nT transmit and nR receive antenndsrf
potentially nTnR independently fading links and,nte, a
spatial diversity order of nTnR. Formally, the dsigy gain
characterizes the slope of the error probabilityrsue
transmitted or received power curve (in a log-logls) in the
high-SNR regime.

(g) Spatial Multiplexing Gain

MIMO systems offer a linear increase in data rdmeugh

spatial multiplexing , i.e., transmitting multipleydependent
data streams within the bandwidth of operation. é&fraliitable
channel conditions, such as rich scattering inetinéronment,
the receiver can separate the data streams. Fudher each
data stream experiences at least the same chamalélydhat

would be experienced by a SISO system, effectigalyancing
the capacity by a multiplicative factor equal te thumber of
substreams. In general, the number of data stré@zahsan be
reliably supported by a MIMO channel coincides witte

attentions in wireless communications since th¢ desade.
Some of the researches conducted on the area ofCMIM
systems are reviewed below.

The first breakthrough to MIMO systems was madéskeyard
J. Foschini and M. J. Gant in [1], where they usddrmation
theoretic approach to investigate the ultimate tBnmof the
spectral efficiency achievable when using MIMO epss.
Besides, they have hinted the need of inventingva MIMO
detection scheme to realize a hefty portion of tireat
capacity promised.

In [2], Gerard J. Foschini showed that enormousctsak
efficiency up to 42 bps/Hz can be achieved whengusiIIMO
systems with 8 antennas both at the transmitterraoéiver,
which is more than 40 times that of the SISO system
However, he used D,BLAST (diagonal_BLAST) architeet
which suffers from certain implementation compliestwhich
make it inappropriate to realize in hardware.

P. W. Wolkiansky et al in [3] introduced V_BLAST ¢vtical
BLAST) which uses ordered successive interference
cancellation (OSIC) as MIMO detection technique.their
laboratory test bed, they achieved spectral effiyeup to 40
bps/Hz at practical SNRs.

In [4, 5] the Zero Forcing (ZF) based V_BLAST of] [8as
extended to MMSE based V_BLAST to improve system
performance. However, the main drawback of MMSE
V_BLAST is that it requires accurate estimate dé tipise
level in the system which is practically difficuth obtain. In

[4] D. W_bben et al obtained the same performasddlsl SE
V_BLAST using MMSE_SQRD which has lower complexity
compared to MMSE V_BLAST. This also requires knalge

of statistical information of noise level within system to
maintain high performance.

The work of A. V. Zelst in [5] revised the above WD
detection schemes and compared the performancésredu
these schemes with the Maximum Likelihood Detection
(MLD) scheme. In this paper it was shown that MLD
outperforms the other detection methods. Furthezmdne
performances of these detection algorithms for diraad
MIMO systems were analyzed in [7] where OFDM is wled
with MIMO systems to combat the ISl resulting frbigh data

minimum of the number of transmit antennas nT ane trate. In either case, the performance of the imwit MIMO

number of receive antennas nR, , min{nT; nR}.
Il LITERATURE REVIEW
Because of its extra ordinary increase in datautinput and

link reliability without expending additional bandith and
transmit power, MIMO systems have attracted a wadearch

detection schemes is far inferior to that of maamiikelihood
detection method especially for higher MIMO siZdswever,
the MLD scheme has a complexity which increases
exponentially with the number of antennas and/oe th
constellation orders. Moreover, the performances thué
traditional MIMO detection schemes deteriorates ennd
ill,conditioned channels resulting from spatial reteittions and
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fall below acceptable threshold for certain appi@s

requiring significant transmission accuracy [19].

The works reported in [8, 10] try to reduce the ptexity of

MLD by using approximations, but the complexity wetion

they achieved is not satisfactory for higher motiotaorders
and large MIMO sizes. Sphere decoding algorithrtreduced
in [8,9,10] are the state_of _the art MIMO detectiechniques
which can substitute the MLD algorithm. These althons use
iterative search based on a tree structure, ebiheadth first

search or depth first search, to perform MIMO sigha

detection. In [8] B. Hassibi and H. Vikalo used eph
decoding to obtain MLD performance and Low Compiexi
MIMO_OFDM Receivers For Achieving Near
Performance 5 reported that SDAs have, in geneealable
complexity under different channel conditions adiRS and
hence, have variable computational throughput.

There are a lot of works done to improve the pentorce of k,
best SD with negligible additional complexity ag12,13]. In
general, the performance of the k, best SD is pepecially
when the k value is small. Even though there asntpl of
works done in the literature to reduce the compjeand/or
improve the performance of the two SD schemes asggr
little attention has been paid to the combinatiahesnes
which can take the advantage of both schemes. iBoetid,
authors in [15] introduced staggered SD where #dach is
simultaneously performed along the depth and bheafithe
tree. However, this
processing units to perform the search along thterdnt
dimensions of the tree. Nevertheless, they claithed they
achieved better throughput than the pure depthSits

In [16], H. L. Chiang and S. G. Chen, incorporai#e SD into
k, best SD to reduce its complexity. They also usSBMSE,

Optimal

requires a number of independen

Transmission for 2x2 MIMO channel

b4 A 4
v b1t v
TX# - | AX#1

h21

=

VAN

TX#2

h22

Figure 1: Ttransmit 2 receive MIMO channel

In a 2x2 MIMO channel, probable usage of the abtal2
transmit antennas can be as follows:

« Consider that we have a transmission sequence, for
exampleXi1, X2 ,X3,....,Xn

* In normal transmission, we will be sendixg in the
first time slot,X2 in the second time sloX3and so
on.

e However, as we now have 2 transmit antennas, we may
group the symbols into groups of two. In the ftiste
slot, sendX1 and Xofrom the first and second
antenna. In second time slot, sétglandX4 from the
first and second antenna, sexglandX6 in the third
time slot and so on.

» we are grouping two symbols and sending them in one
time slot, we need only n/2 time slots to compthte
transmission

SQRD based layer reordering and obtained perforenanc

similar to the layer reordered k, best SD with i@l
complexity. However, they used S, E enumeration[&)f

which requires specific ordering of the tree braschccording
to their distance. In this thesis, the hybrid Sibesne, which
collects the desirable features of the two SDA&dst and DF
SDAs, is proposed to achieve performance very dodhat
of MLD. Moreover, initial radius setting techniguehich can

» This forms the simple explanation of a probable
MIMO transmission scheme with 2 transmit antennas
and 2 receive antennas.

IV IVRESULT AND DISCUSSION

reduce the complexity without using any enumeratiofhere a multiple transmit antennas and multipleeirex

technique, is introduced.

I METHODOLOGY

In this paper we simulated the algorithms of #eivers for
2x2 MIMO channel using MATLAB.

antennas resulting in the formation of a Multipleput
Multiple Output (MIMO) channel. In our paper, We liwi
restrict my discussion to a 2 transmit 2 receiviema case
(resulting in a2x2 MIMO channel). We will assume that the
channel is a flat fading Rayleigh multipath chanaetl the
modulation is BPSK. In this paper | have discussid
receivers for 2X2 MIMO channels and simulated thesutt
using MATLAB.
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BER for BPSK madulation with 2x2 MIMO and ZF-SIC equalizer Figure 3: MIMO with MMSE equalizer
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V  CONCLUSION

Several different diversity modes are used to med@io
communications more robust, even with varying cleésin
These include time diversity (different timeslotsdachannel
coding), frequency diversity (different channelspread
spectrum, and OFDM), and also spatial diversityatiap
diversity requires the use of multiple antennas tla¢
transmitter or the receiver end. Multiple antengstems are
typically known as Multiple Input, Multiple Outplgystems
(MIMO). Multiple antenna technology can also be dige
increase the data rate (spatial multiplexing) mdteof

improving robustness. In future, we can make a Ising

integrated circuit that uses both methods comhinati
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SOLVENT FREE SYNTHESIS OF SOME 4-OXO-THIAZOLIDINE
DERIVATIVES OF PHENOTHIAZINE
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Abstract- A new series of N-[2-(10H-phenothiazinyl)ethyl{-2-

substituted phenyl)-4-oxo-5-[(substituted class of antimicrobial agent with activity againistoad
phenyl)methylidene]-1-iminothiazolidine, compouri{a-m)  spectrum of grampossitive pathogens. Thiazolidimwgety is
have been synthesized. by microwave method. They pharmacophore and intermediate for synthesizing
cycloaddition reaction of thioglycolic acid with [2-(10H-  pharmaceutically active compounds. Thiazolidine &twd
phenothiazinyl)ethyl]-N'-[(phenyl)methylidene]-hydine, analogs constitute the active class of compoundsgssing
compounds 3(a-m) in the presence of anhydrous ZnCMide spectrum of biological activities, such asifangal [9],
afforded new heterocyclic compounds N-[2-(10H-antimicrobial [10], anticonvulsant [11], antibadtéractivities
phenothiazinyl)ethyl]-2-(phenyl)-4-oxo-1-iminothididine, [12,13]. Thiazolidines derivatives are well famdias their
compounds 4(a-m). The later product on treatmerth wi anti-inflammatory activities [14]. Inflammation rexms a
several selected substituted aromatic aldehydesthie common and, all too often poorly controlled clinipaoblem
presence of C2H50Na undergoes Knoevenagel reattion which can be life threatening in extreme from oey,
yield, compounds 5(a-m). The structure of compound®, autoimmune diseases and rejection of transplantgens.
3(a-m), 4(a-m) and 5(a-m) were confirmed by IR,NMR, Our recent research work based on the synthesis of
13C NMR, FAB-Mass and chemical analysis. Compoundshenothiazine and thiazolidine ring in single frame have
5(@-m) have been screened for their antimicrobialda been synthesized a new series of compounds 5(&om)es!

antitubercular activities, displayed satisfactossults. in Scheme. The structure of compounds 1, 2, 3(a4(aym)
and 5(a-m) were confirmed by IR, 1H NMR, 13C NMR,

Keywords- Microwave synthesis, 4-oxo-thiazolidine, FAB-Mass and chemical analysis. Final products, paunds

phenothiazine. 5(a-m) were screened for their antimicrobial and

antitubercular activities.
| INTRODUCTION

[l MATERIALSAND METHODS

Phenothizine derivatives possess a wide spectrum of

pharmacological activity and are clinically used as ,

antbiological [1], antibacterial [2,3], histaminelease [4], (a) Experimental

neuroleptic [5] etc. The successful application inMelting points were taken in open glass capillatidses and
chemotherapy of the phenothiazine derivatives haare uncorrected. Progress of the reaction was oreditby
determined the orientation of our research in tfiedd  silica gel-G coated TLC plates in MeOH: CHCI3 syste
towards the synthesis of new potential pharmacailtic (1:9). The spot was visualized by exposing theepiat an
active products with non traditional way. Phenathias are iodine vapours chamber. IR spectra were recordedBn
well known as antioxidative [6], antipsychotic agdi]. disc on a Schimadzu 8201 PC, FTIR spectrophotometer
Apart from this traditional medical usage in recemars (vmax in cm-1) 1H and 13C NMR spectra were measured o
phenothizine derivatives have also been found tes@®s a Brucker DRX-300 spectrometer in CDCI3 at 300 and
antimycobacterium activities [8].Thiazolidines afee new 75MHz respectively using TMS as an internal staddar
All chemical shifts were reported énscale. The FAB-Mass out at atmospheric pressure in standard glasswaite av
spectra were recorded on a Jeol SX-102 mass spettn reflux condenser fitted through the roof of the migave
Elemental analyses were performed on a Carlo Er@8-1 cavity. A thermocouple was used to monitor the terafure
analyzer. Microwave irradiation was carried oubjen glass inside the vessel of the microwave. The analytitzib of all
vessel. Modified synthetic microwave oven (800Wswaed the compounds were found to satisfactory. For calum
for the synthesis of compounds. The experimentg warried chromatographic purification of the products, Mestlica Gel



60 (230-400 Mesh) was used. The reagent grade ch&mivapors chamber. After the completion of the reagtithe
were purchased from the commercial sources andheiurtreaction mixture was allowed to cool in an ice bdiltered

purified before use.

(b)

A solid supported mixture of phenothiazine and drw-3-
chloroethane (1:1 mole) was mixed thoroughly inrogéass
vessel and subjected to the microwave irradiatiorioa

power setting (25 %, 200 W) for 4.30 mins. The ctatipn of

reaction was monitored by silica gel-G coated Tl&tgpand
visualized in the iodine vapors chamber. After ¢cbenpletion
of the reaction, the reaction mixture was alloweddol in an
ice bath, filtered and the product was purifiedraaesilica gel
packed column chromatography using OH: CHCE (1:8)

solvent system. The product was recrystallized fedbhanol at
room temperature to yield compounds 1.

(©)

Method for the synthesis of compound 1.

Method for the synthesis of compound 2.

and the product was purified over a silica gel palckolumn
chromatography using GBH: CHCL (2:8) solvent system.
The product was recrystallized from ethanol at room
temperature to yield compounds 4(a-m).

(€)

A solid supported mixture of compounds 4(a-m) aslécted
substituted benzaldehydes (1:1 mole) was mixedotigily

in open glass vessel and subjected to the microwave
irradiation at low power setting (25 %, 200 W) A5-4.15
mins. The completion of reaction was monitored ibgasgel-

G coated TLC plate and visualized in the iodine orap
chamber. After the completion of the reaction, tkaction
mixture was allowed to cool in an ice bath, filgtrend the
product was purified over a silica gel packed cailum
chromatography using GBH: CHCE (2:8) solvent system.

Method for the synthesis of compound 5(a-m).

A solid supported mixture of compound 1 and hydrazi The product was recrystallized from ethanol at room
hydrate (1:1 mole) was mixed thoroughly in opersglaessel temperature to yield compounds 5(a-m).

and subjected to the microwave irradiation at loawer
setting (25 %, 200 W) for 3.45 mins. The completioh
reaction was monitored by silica gel-G coated Tl&tgpand
visualized in the iodine vapors chamber. After ¢benpletion
of the reaction, the reaction mixture was alloweddaol in an
ice bath, filtered and the product was purifiedroaesilica gel
packed column chromatography using OHi: CHCE (1:9)
solvent system. The product was recrystallized fedhanol at
room temperature to yield compounds 2.

(d) Method for the synthesis of compounds 3 (a-m).

11 RESULTSAND DISCUSSION

The reaction of 1-bromo-2-chloroethane with pheiaatine
was carried out in the microwave irradiation to oadf
compound 1. The spectroscopic analyses of compdund
showed absorption peaks for C-Cl at 770 cm-1 in lfRe
spectrum. The IR spectrum confirms the formation of
compound 1. This fact also supported by the disagmee of
NH absorption of the phenothiazine in the IR speutrat
3436 cm-1. The compound 1 on the reaction with &wite
hydrate yielded compound 2. In the spectroscopidyars of

A solid supported mixture of Compound 2 and seb:cteompound 2, two absorption peaks found in IR spectfor

substituted benzaldehyde (1:1 mole) was mixedotgly in
open glass vessel in the presence of 2-3 dropkaoiatjacetic
acid and subjected to the microwave irradiatiofoat power
setting (25 %, 200 W) for 3.30-4.30 mins. The caatiph of
reaction was monitored by silica gel-G coated Tl&tgpand
visualized in the iodine vapors chamber. After ¢cbenpletion
of the reaction, the reaction mixture was alloweddol in an
ice bath, filtered and the product was purifiedraaesilica gel
packed column chromatography using j-OH: CHCE (2:8)
solvent system. The product was recrystallized fedbhanol at
room temperature to yield compounds 3(a-m).Methardttie
synthesis of compound 4(a-m).

NH and NH at 3340 and 3398 cm-1 respectively while
absorption of C-Cl has been disappeared. Thisast also
supported by 1H and 13C NMR spectra because twtalksig
appeared in the 1H NMR spectrum for NH and,Nitls 8.53
and & 5.59 ppm respectively. All the facts together were
strong evidence for the synthesis of compound Bstuted
benzaldehydes give the condensation reaction withpound

2 resulting the production of Schiff bases N=CH koplaced
which was confirmed by IR, 1H NMR and 13C NMR spact
of compounds 3(a-m). In the IR spectra of compoB{dsm)
absorption peaks found in the range of 1540-158€ amtnile

a strong signal appeared in the ranged &.56-8.94 and

A solid supported mixture of compounds 3(a-m) anth2.7-159.8 ppm in the 1H NMR and 13C NMR spectma f

thioglycolic acid (1:1 mole) was mixed thoroughly open

N=CH of compounds 3(a-m) respectively. The factsoal

glass vessel in the presence of Zn@hd subjected to thesupported by the disappearance of the signal of iNkthe 1H

microwave irradiation at low power setting (25 %02WV) for
4.00-4.30 mins. The completion of reaction was rwad by
silica gel-G coated TLC plate and visualized in thdine

NMR spectra. The compounds 3(a-m) on reaction with
thioglycolic acid in the presence of ZnClgave the
cycloaddition reaction and produced a five membered



thiazolidinone ring, compounds 4(a-m). The compauath-
m) showed a characteristic absorption of the cycéidbonyl
group in the range of 1724-1759 cm-1 in the IR 8pedhe
1H NMR spectra of compounds 4(a-m) aroused ountidie
and clearly indicate the presence of the activehyiene
group in the thiazolidine ring in the rangedo8.39-3.69 ppm

the fact that cyclic carbonyl group present a digppeared in

the range ob 170.5-177.5 ppm. These all fact also supporté

by the two evidences that are (a) disappearanc=daiH
proton and (b) appearance of N-CH proton in theyeaof 5
5.11-5.21 ppm in the 1H NMR spectra of compoundsmj.
The compounds 4(a-m) underwent the
condensation reaction with substituted benzaldehydethe

presence of EHsONa to afford compounds 5(a-m). In the 1

NMR spectra of the compounds 5(a-m), we have foined
disappearance of two methylene protons of compod(eaisn)
and an appearance of a new signal for C=CH indhge of5
6.42-6.79 ppm. In the 13C NMR spectra two new dgyfar

C=CH and C=CH appeared in the range df36.8-143.5 and

8 141.8-149.9 ppm respectively in the spectra of
compounds 5(a-m). These all above facts clearlyfiroad
the synthesis of all final products. Reaction tinod
compounds 3(a-m), 4(a-m) and 5(a-m) were givenabld 2.
The results of the all described activities (ardtbéal,
antifungal, and antitubercular) were summarized able 1.
The results of the antimicrobial screening dateeaded that

all the compound 5(a-m) showed considerable andedar

activity against the selected microorganism. A rsasies of
N-[2-(10H-phenothiazinyl)ethyl]-2-(substituted plydrd-
0x0-5-[(substituted phenyl) methylidene]-1-imin@tholidine,
compounds 5(a-m) were prepared and screened for
antimicrobial and antitubercular activity data (ssown in
Table 1) revealed that all the synthesized compdz(adm)
have a structure activity relationship (SAR) beeaastivity
of compounds varies with substitution. Nitro graxgmtaining
compounds (5h, 5i and 5j) showed higher activigntichloro
(5¢, 5d), or bromo group containing compounds (58,
Chloro and bromo derivatives also have higher agtithan
other rested compounds. On the basis of SAR, cdadlthat
the activity of compounds depends on electron witthihg
nature of the substituted groups. The sequencbeoadtivity
is following

NO, > Cl > Br > OCH < OH > CH;

The investigation of antimicrobial (antibacteriahtifungal
and antitubercular) data revealed that the compoubad),
(5d), (5e), (5f), (5h), (5i) and (5j) displayed higctivity in
the series, the compounds (5b), (5g) and (5m) stio
moderate activity and rest compounds showed le§gitac
against all the strains compared with standardsdrug

The 13C NMR spectra of compounds 4(a-m) also sUpdorZH’ J

Knoevena

1-(2-chloroethyl)-10H-phenothiazine (1)

Yield: 71%, m.p. 162-163°C; Anal. Calcd fog,8;,NSCI:
C,64.23, H,4.62, N,5.35%; found C,64.20, H,4.605.82%;
IR (cm-1): 684 (C-S-C), 770 (C-ClI), 1551 (C=C), 393029
(CH); 1H NMR §): 3.51 (t, 2H, J = 7.60 Hz, GFCI), 4.01 (t,
= 7.60 Hz, N-Ch), 6.31-7.75 (m, 8H, Ar-H); 13C
NMR: 46.4 (CH-CI), 49.9 (N-CH), 116.3, 121.2, 124.6,
1&7.5, 138.4, 144.5 (Ar); Mass (FAB): 262M
N-[2-(10H-phenothiazinyl)ethyl]-hydrazine (2)

Yield: 83%, m.p. 147-149°C; Anal. Calcd foy,8,sNsSCI:
C,57.42, H,5.16, N,14.35%; found C,57.40, H,5.12,
N,14.31%; IR: 1232 (C-N), 3340 (NH), 3398 (HH 1H
NMR: 3.22 (m, 2H, CHNH), 3.76 (t, 2H, J = 7.58 Hz, N-
|_FHZ), 5.59 (s, NH), 8.53 (s, 1H, NH), 6.44-7.73 (m, 8H, Ar-
H); 13C NMR: 478.2 (CKhNH), 50.9 (N-CH), 115.7, 122.3,
124.7,133.1, 141.6, 148.6 (Ar); Mass (FAB): 299M

N-[2-(10H-phenothiazinyl)ethyl]-N’-
[(phenyl)methylidene]-hydrazine (3a)

Yield: 74%, m.p. 148-150°C; Anal. Calcd fok;H19N3S:
thC,73.01, H,5.54, N,12.16%; found C,72.98, H,5.50,

l\?,12.11%; IR: 1540 (N=CH), 3355 (NH); 1H NMR: 3.28,

2H, CH-N), 3.78 (t, 2H, J = 7.60 Hz, N-GH 8.48 (s, 1H,
NH), 8.58 (s, 1H, N=CH), 6.60-8.21 (m, 13H, Ar-H)3C

NMR: 44.6 (CH-NH), 56.3 (N-CH), 153.7 (N=CH), 119.9,
123.6, 127.5, 128.2, 129.8 , 130.3, 132.4, 13%48,7, 152.5
(Ar); Mass (FAB): 345M.

N-[2-(10H-phenothiazinyl)ethyl]-N’-[(4-
chlorophenyl)methylidene]-hydrazine (3b)

Yield: 75%, m.p. 169-171°C; Anal. Calcd fos;8,gNsSCI:
th%66'39’ H,4.77, N,11.06%; found C,66.33, H,4.72,
N,11.01%; IR: 741 (C-Cl), 1565 (N=CH), 3372 (NH)H1
NMR: 3.56 (m, 2H, CHNH), 3.96 (t, 2H, J = 7.65 Hz, N-

CH,), 8.47 (s, 1H, NH), 8.84 (s, 1H, N=CH), 6.79-8.(15,
12H, Ar-H); 13C NMR: 48.7 (CKHNH), 61.3 (N-CH), 158.6
(N=CH), 121.3, 126.6, 127.5, 129.8, 130.7, 132.85.3,

138.3, 145.8, 148.5 (Ar); Mass (FAB): 380M

N-[2-(10H-phenothiazinyl)ethyl]-N’-[(3-
chlorophenyl)methylidene]-hydrazine (3c)

Yield: 78%, m.p. 167-168°C; Anal. Calcd foy;8,gNsSCI:
C,66.39, H,4.77, N,11.06%; found C,66.32, H,4.70,
N,11.03%; IR: 745 (C-Cl), 1576 (N=CH), 3368 (NH)H1
NMR: 3.63 (m, 2H, CHNH), 3.90 (t, 2H, J = 7.65 Hz, N-
CH2), 8.38 (s, 1H, NH), 8.88 (s, 1H, N=CH), 6.748.(m,
12H, Ar-H); 13C NMR: 47.8 (CKHNH), 52.1 (N-CH), 157.9

V\;é\l:CH), 116.4, 119.2, 123.4, 124.8, 125.9, 12738, 11.32.4,
133.8, 135.1, 139, 147.1, (Ar); Mass (FAB): 380M



N-[2-(10H-phenothiazinyl)ethyl]-N’-[(2-
chlorophenyl)methylidene]-hydrazine (3d)

Yield: 75%, m.p. 165-166°C; Anal. Calcd fok,8:gN3SCI:
C,66.39, H,4.77, N,11.06%; found C,66.30,
N,11.02%; IR: 749 (C-Cl), 1574 (N=CH), 3369 (NH)H1
NMR: 3.59 (m, 2H, CHNH), 3.99 (t, 2H, J = 7.60 Hz, N-
CH2), 8.31 (s, 1H, NH), 8.87 (s, 1H, N=CH), 6.783&.(m,
12H, Ar-H); 13C NMR: 48.3 (CKHNH), 59.3 (N-CH), 159.8
(N=CH), 112.4, 116, 120, 124.1, 126.4, 128, 1303#,, 134,
137.8, 141.2, 147.2 (Ar); Mass (FAB): 380M

N-[2-(10H-phenothiazinyl)ethyl]-N'-[(4-
bromophenyl)methylidene]-hydrazine (3e)

Yield: 76%, m.p. 160-162°C; Anal. Calcd for8:gN3;SBr:

C,59.43, H,4.27, N,9.90%; found C,59.41, H,4.229.8[{%;

IR: 636(C-Br), 1578 (N=CH), 3376 (NH); 1H NMR: 3.6,

2H, CH-NH), 3.97 (t, 2H, J = 7.60 Hz, N-GH 8.32 (s, 1H,
NH), 8.83 (s, 1H, N=CH), 6.69-8.08 (m, 12H, Ar-H)3C

NMR: 48.8 (CH-N), 59.2 (N-CH), 159.8 (N=CH), 117.2,
124.5, 126.2, 127.4, 129.4, 133, 138.4, 140.3,545%0 (Ar);

Mass (FAB): 424M.

N-[2-(10H-phenothiazinyl)ethyl]-N'-[(3-
bromophenyl)methylidene]-hydrazine (3f)

Yield: 73%, m.p. 161-163°C; Anal. Calcd for8:gN3;SBr:
C,59.43, H,4.27, N,9.90%; found C,59.40, H,4.25.86%;
IR: 642 (C-Br), 1570 (N=CH), 3360 (NH); 1H NMR: &.5m,
2H, CH-NH), 3.91 (t, 2H, J = 7.55 Hz, N-GH 8.42 (s, 1H,
NH), 8.79 (s, 1H, N=CH), 6.76-8.16 (m, 12H, Ar-H)3C
NMR: 49.2 (CH-N), 61.3 (N-CH), 156.6 (N=CH), 114.5,
119, 124.2, 126, 128.4, 129.3, 130.3, 134.2, 1314).1,
144.3, 151.1 (Ar); Mass (FAB): 424M

N-[2-(10H-phenothiazinyl)ethyl]-N’-[(2-
bromophenyl)methylidene]-hydrazine (3g)

Yield: 72%, m.p. 161-162°C; Anal. Calcd for,8:gN;SBr:

C,59.43, H,4.27, N,9.90%; found C,59.48, H,4.35.84%;

IR:, 653 (C-Br), 1580 (N=CH), 3367 (NH); 1H NMR:53.

(m, 2H, CH-NH), 3.92 (t, 2H, J = 7.60 Hz, N-GM 8.42 (s,
1H, NH), 8.78 (s, 1H, N=CH), 6.73-8.23 (m, 12H, A): 13C

NMR: 47.3 (CH-NH), 58.2 (N-CH), 155.3 (N=CH), 112.4,
117.1, 121.7, 125.2, 127.5, 129, 133.3, 137.5, 141K.3,

149.1, 153 (Ar); Mass (FAB): 424M

N-[2-(10H-phenothiazinyl)ethyl]-N’-[(4-
nitrophenyl)methylidene]-hydrazine (3h)
Yield: 76%, m.p. 169-170°C; Anal. Calcd fop,8:gN,SOs:

C,64.59, H,4.64, N,14.34%; found C,64.52, H,4.6
N,14.30%:; IR: 844 (C-N), 3346 (NH), 1527 (N=O), 855

H,4.7

(N=CH); 1H NMR: 3.55 (m, 2H, CHNH), 3.98 (t, 2H, J =
7.55 Hz, N-CH), 8.45 (s, 1H, NH), 8.92 (s, 1H, N=CH), 6.74-
8.19 (m, 12H, Ar-H); 13C NMR: 48.4 (GHNH), 57.8 (N-
Hy), 158.7 (N=CH), 116, 119.4, 122.4, 124, 126.4, 532
34.6, 137.5, 148.2, 153.1 (Ar): Mass (FAB): 390M

N-[2-(10H-phenothiazinyl)ethyl]-N’-[(3-
nitrophenyl)methylidene]-hydrazine (3i)

Yield: 82%, m.p. 170-172°C; Anal. Calcd fok:8:gN,SOs:
C,64.59, H,4.64, N,14.34%; found C,64.52, H,4.62,
N,14.31%; IR: 846 (C-N), 1542 (N=0), 1562 (N=CHR5B
(NH); 1H NMR: 3.61 (m, 2H, CKNH), 3.98 (t, 2H, J = 7.65
Hz, N-CH,), 8.46 (s, 1H, NH), 8.94 (s, 1H, N=CH), 6.77-8.17
(m, 12H, Ar-H); 13C NMR: 46.6 (CHNH), 59.8 (N-CH),
159.6 (N=CH), 114, 118, 121.4, 123.4, 126.2, 1280.3,
132.5,137.2, 142, 145, 151 (Ar); Mass (FAB): 390M

N-[2-(10H-phenothiazinyl)ethyl]-N’-[(2-
nitrophenyl)methylidene]-hydrazine (3j)

Yield: 81%, m.p. 168-169°C; Anal. Calcd fop:8:gN,SOs:
C,64.59, H,4.64, N,14.34%; found C,64.57, H,4.60,
N,14.30%; IR: 848 (C-N), 1541 (N=0), 1564 (N=CHRB53&
(NH); 1H NMR: 3.56 (m, 2H, CKNH), 4.01 (t, 2H, J = 7.60
Hz, N-CH,), 8.38 (s, 1H, NH), 8.93 (s, 1H, N=CH), 6.85-8.22
(m, 12H, Ar-H); 13C NMR: 45.9 (CHNH), 59.4 (N-CH),
158.7 (N=CH), 114.2, 118.3, 122, 124.6, 125.4, 32729.6,
132, 134.5, 138, 147.4, 152 (Ar); Mass (FAB): 390M

N-[2-(10H-phenothiazinyl)ethyl]-N'-[(4-
methoxyphenyl)methylidene]-hydrazine (3k)

Yield: 75%, m.p. 158-160°C; Anal. Calcd for,8,;N;SO:
C,70.37, H,5.63, N,11.19%; found C,70.32, H,5.61,
N,11.17%; IR: 1542 (N=CH), 2940 (OGK 3358 (NH); 1H
NMR: 3.28 (m, 2H, CHN), 3.63 (s, 3H, OCH}, 3.82 (t, 2H,

J = 7.65 Hz, N-Ch), 8.32 (s, 1H, NH), 8.78 (s, 1H, N=CH),
6.65-7.98 (m, 12H, Ar-H); 13C NMR: 48.5 (G#W), 53.6
(OCH,), 54.7 (N-CH), 154.6 (N=CH), 110.1, 113.5, 116.5,
121, 124.2, 127, 134.4, 145.5, 154.5, 162 (Ar); ¢@5AB):
375M".

N-[2-(10H-phenothiazinyl)ethyl]-N'-[(4-
methylphenyl)methylidene]-hydrazine (3I)

Yield: 72%, m.p. 149-151°C; Anal. Calcd for,,H,/N3S:

C,73.50, H,5.88, N,11.58%; found C,73.45, H,5.82,

N,11.52%; IR: 1543 (N=CH), 2920 (G}J 3341 (NH); 1H

NMR: 2.23 (s, 3H, CH), 3.17 (m, 2H, CHN), 3.76 (t, 2H, J

= 7.55 Hz, N-CH), 8.42 (s, 1H, NH), 8.78 (s, 1H, N=CH),
.62-7.93 (m, 12H, Ar-H); 13C NMR: 26.8 (GH 47.5 (N-
H,), 53.8 (CH-N), 152.7 (N=CH), 115, 119.6, 121.5, 124.5,



127.8, 130.1, 132.7, 136, 138, 145.3 (Ar); Mass BFA
359M".

N-[2-(10H-phenothiazinyl)ethyl]-N'-[(4-

hyroxyphenyl)methylidene]-hydrazine (3m)
Yield: 74%, m.p. 164-166°C; Anal. Calcd for;8;9N;SO:
C,69.77, H,5.29, N,11.62%; found C,69.72,

N-[2-(10H-phenothiazinyl)ethyl]-2-(2-chlorophenyl)-
4-ox0-1-iminothiazolidine (4d)

Yield: 78%, m.p. 172-173°C; Anal. Calcd for
CoH2oN3S,0CI: C,60.84, H,4.44, N,9.25%; found C,60.83,
H,4.39, N,9.17%; IR: 722 (C-S-C), 774 (C-CI), 17600
cyclic); 1H NMR: 3.37 (m, 2H, CHN), 3.64 (s, 2H, S-C}),

H.5-2% 64 (t, 2H, J = 7.60 Hz, N-G# 5.16 (s, 1H, N-CH), 8.36 (s,

N,11.60%; IR: 3354 (NH), 3474 (OH), 1556 (N=CH); 1H, "\\v 663.8.12 (m, 12H, Ar-H); 13C NMR: 41.9-(S

NMR: 3.37 (m, 2H, CHNH), 3.94 (t, 2H, J = 7.50 Hz, N-
CH,), 4.38 (s, 1H, OH), 8.45 (s, 1H, NH), 8.56 (s, 1
N=CH), 6.52-7.92 (m, 12H, Ar-H); 13C NMR: 47.6 (&N),

H

CHy), 45.3 (CH-NH), 57.6 (N-CH), 64.6 (N-CH), 175.6 (CO
¢yclic), 118.4, 119.7, 123.3, 125.6, 128.5, 1303.7, 135.1,
138.7, 142.3, 148.8, 152.4 (Ar); Mass (FAB): 455M

56.3 (N-CH), 158.6 (N=CH), 111, 114.9, 118.4, 121.5, 124,

129.5, 133.4, 142.5, 148.6, 157.3 (18C,Ar); MasAHE
361M".

iminothiazolidine (4a)

Yield: 74%, m.p. 154-156°C; Anal. Calcd fors8,,N3S,0:
C,65.84, H,5.04, N,10.01%; found C,65.81, H,5.019.85%;
IR: 688 (C-S-C), 1737 (CO cyclic); 1H NMR: 3.29 (12,
CH,-N), 3.45 (s, 2H, S-C}), 3.82 (t, 2H, J = 7.60 Hz, N-
CH,), 5.17 (s, 1H, N-CH), 8.41 (s, 1H, NH), 6.55-7.96,
12H, Ar-H); 13C NMR: 37.2 (S-C}), 45.3 (CH-NH), 57.5

N-[2-(10H-phenothiazinyl)ethyl]-2-(phenyl)-4-oxo-1-

N-[2-(10H-phenothiazinyl)ethyl]-2-(4-bromophenyl)-
4-ox0-1-iminothiazolidine (4e)

Yield: 80%, m.p. 168-170°C; Anal. Calcd fogs8,0N:S,0Br:
C,55.42, H,4.04, N,8.42%; found C,5539, H,4.01, .B580;
IR: 719 (C-S-C), 752 (C-ClI) 1750 (CO cyclic); 1H NRM3.36
(m, 2H, CH-N), 3.68 (s, 2H, S-C}), 3.81 (t, 2H, J = 7.60 Hz,
N-CH,), 5.18 (s, 1H, N-CH), 8.42 (s, 1H, NH), 6.69-8(b8,
12H, Ar-H); 13C NMR: 40.6 (S-C}), 43.3 (CH-NH), 57.6
(N-CH,), 65.6 (N-CH), 176.6 (CO cyclic), 112.3, 117.4,
121.5, 127.7, 128.5, 131.2, 134.6, 137.7, 143.G,5.4Ar);
Mass (FAB): 498M.

(N-CH,), 63.5 (N-CH), 172.5 (CO cyclic), 117.5, 120.5,

121.1, 122.6, 123.7, 124.5, 127.2, 131.2, 143.2,5.%Ar);
Mass (FAB): 419M.

N-[2-(10H-phenothiazinyl)ethyl]-2-(4-chlorophenyl)-
4-ox0-1-iminothiazolidine (4b)

Yield: 78%, m.p. 178-180°C; Anal. Calcd fog8,0N3S,0CI:
C,60.84, H,4.44, N,9.25%; found C,60.82, H,4.419.R0%;
IR: 721 (C-S-C), 769 (C-Cl), 1759 (CO cyclic); 1HVIR:
3.31 (m, 2H, CH&#N), 3.62 (s, 2H, S-Ch), 3.73 (t, 2H, J =
7.60 Hz, N-CH), 5.21 (s, 1H, N-CH), 8.45 (s, 1H, NH), 6.64
8.05 (m, 12H, Ar-H); 13C NMR: 41.3 (S-G} 43.3 (CH-

NH), 55.6 (N-CH), 64.4 (N-CH), 176.5 (CO cyclic), 118.4,

122.4, 125.7, 126.8, 128.4, 131.5, 136.6, 137.6,8,4152.8
(Ar); Mass (FAB): 455M

N-[2-(10H-phenothiazinyl)ethyl]-2-(3-chlorophenyl)-
4-ox0-1-iminothiazolidine (4c)

Yield: 79%, m.p. 176-177°C; Anal. Calcd fos8,0N3S,0OCl:
C,60.84, H,4.44, N,9.25%; found C,60.81, H,4.409.R3%;
IR: 728 (C-S-C), 759 (C-CI) 1758 (CO cyclic); 1H NRM3.35
(m, 2H, CH-N), 3.69 (s, 2H, S-C}), 3.78 (t, 2H, J = 7.60 Hz,
N-CH,), 5.17 (s, 1H, N-CH), 8.38 (s, 1H, NH), 6.72-8(b3,
12H, Ar-H); 13C NMR: 42.8 (S-C}), 44.6 (CH-NH), 56.3

N-[2-(10H-phenothiazinyl)ethyl]-2-(3-bromophenyl)-
4-o0x0-1-iminothiazolidine (4f)

Yield: 68%, m.p. 171-173°C; Anal. Calcd fogs8,0N3:S,0Br:
C,55.42, H,4.04, N,8.42%; found C,55.36, H,3.973.88%;
IR: 715 (C-S-C), 752 (C-Cl), 1742 (CO cyclic); 1HVIR:
3.34 (m, 2H, CH&N), 3.69 (s, 2H, S-Ch), 3.83 (t, 2H, J =
7.60 Hz, N-CH)), 5.12 (s, 1H, N-CH), 8.43 (s, 1H, NH), 6.75-
8.21 (m, 12H, Ar-H); 13C NMR: 39.9 (S-GH 46.2 (CB-
NH), 58.5 (N-CH), 64.7 (N-CH), 174.8 (CO cyclic), 116.3,

121.8, 122.7, 124.5, 126.8, 129.2, 130.4, 133.8,113141.5,
149.2, 151.5 (Ar); Mass (FAB): 498M

N-[2-(10H-phenothiazinyl)ethyl]-2-(2-bromophenyl)-
4-ox0-1-iminothiazolidine (4g)

Yield: 76%, m.p. 175-178°C; Anal. Calcd fop:8,0N:S,0OBr:
C,55.42, H,4.04, N,8.42%; found C,55.37, H,3.983.86%;
IR: 712 (C-S-C), 751 (C-Cl), 1742 (CO cyclic); 1HVIR:
3.32 (m, 2H, CH&#N), 3.54 (s, 2H, S-C}), 3.85 (t, 2H, J =
7.60 Hz, N-CH)), 5.11 (s, 1H, N-CH), 8.39 (s, 1H, NH), 6.75-
8.14 (m, 12H, Ar-H); 13C NMR: 41.2 (S-G}{ 48.4 (CH-
NH), 59.8 (N-CH), 65.7 (N-CH), 174.4 (CO cyclic), 112.2,
119.4, 122.3, 125.1, 128.2, 132.6, 134.7, 137.8,61,3143.2,
148.8, 155.6 (Ar); Mass (FAB): 498M

(N-CH,), 64.9 (N-CH), 177.5 (CO cyclic), 114.7, 119.3,

123.7, 124.2, 126.3, 128.7, 131.2, 134.5, 139.3,6,4146.7,
149.4 (Ar); Mass (FAB): 455K

N-[2-(10H-phenothiazinyl)ethyl]-2-(4-nitrophenyl)-
4-ox0-1-iminothiazolidine (4h)



Yield: 80%, m.p. 174-176°C; Anal. Calcd fops8,0N4S,03:
C,59.46, H,4.33, N,12.05%; found C,59.43,
N,12.02%; IR: 698 (C-S-C), 878 (C-NO), 1546 (NOYAQ
(CO cyclic); 1H NMR: 3.41 (m, 2H, CHN), 3.62 (s, 2H, S-
CHy), 3.92 (t, 2H, J = 7.60 Hz, N-GH 5.19 (s, 1H, N-CH),
8.35 (s, 1H, NH), 6.59-8.14 (m, 12H, Ar-H); 13C NM{RL.6

Yield: 78%, m.p. 159-161°C; Anal. Calcd fop,8,3N3S,0:

H,4.3@,66.48, H,5.34, N,9.69%; found C,66.43, H,5.319.65%;

IR: 675 (C-S-C), 1738 (CO cyclic), 2890 (QH1H NMR:
2.32 (s, 3H, Ch), 3.35 (m, 2H, Ch#N), 3.39 (s, 2H, S-C},
3.77 (t, 2H, J = 7.60 Hz, N-G} 5.14 (s, 1H, N-CH), 8.32 (s,
1H, NH), 6.57-7.90 (m, 12H, Ar-H); 13C NMR: 25.5Hg),

(S-CHp), 48.6 (CH-NH), 57.5 (N-CH), 63 .6 (N-CH), 175.7 36.5 (S-CH), 44.3 (CH-NH), 56.5 (N-CH), 63.7 (N-CH),

(CO cyclic), 110.5, 114.5, 120.4, 123.7, 125.7,.32935.7,
140.2, 144.5, 154.7 (Ar); Mass FAB): 465M

* N-[2-(10H-phenothiazinyl)ethyl]-2-(3-nitrophenyl)-
4-ox0-1-iminothiazolidine (4i)

Yield: 82%, m.p. 173-175°C; Anal. Calcd fops8,0N4S,03:
C,59.46, H,4.33, N,12.05%; found C,59.42,
N,12.00%; IR: 695 (C-S-C), 875 (C-NO), 1541 (NOYyA2
(CO cyclic); 1H NMR: 3.39 (m, 2H, CHN), 3.64 (s, 2H, S-
CH,), 3.92 (t, 2H, J = 7.60 Hz, N-GH 5.21 (s, 1H, N-CH),
8.40 (s, 1H, NH), 6.68-8.24 (m, 12H, Ar-H); 13C NM4R.6
(S-CH,), 47.2 (CH-NH), 59.3 (N-CH), 63.8 (N-CH), 175.6
(CO cyclic), 116.3, 119.3, 123.2, 127.2, 130.2,.63132.8,
133.7, 136.5, 143.8, 148.1, 157.2 (Ar); Mass (FAESM'.

* N-[2-(10H-phenothiazinyl)ethyl]-2-(2-nitrophenyl)-
4-ox0-1-iminothiazolidine (4j)

Yield: 81%, m.p. 172-173°C; Anal. Calcd fopsB,0N4S,0s:
C,59.46, H,4.33, N,12.05%; found C,59.43,
N,12.01%; IR: 692 (C-S-C), 862 (C-NO), 1538 (NOYyA2
(CO cyclic); 1H NMR: 3.40 (m, 2H, CHN), 3.67 (s, 2H, S-
CH,), 3.88 (t, 2H, J = 7.60 Hz, N-GH 5.18 (s, 1H, N-CH),
8.37 (s, 1H, NH), 6.67-8.26 (m, 12H, Ar-H); 13C NM#&).6
(S-CH,), 46.3 (CH-NH), 58.7 (N-CH), 64.3 (N-CH), 174.6
(CO cyclic), 116.5, 120.3, 123.1, 126.2, 127.3,.93132.8,
136.5, 139.3, 142.5, 148.9, 152.4 (Ar); Mass (FAB5M'.

*  N-[2-(10H-phenothiazinyl)ethyl]-2-(4-
methoxyphenyl)-4-oxo-1-iminothiazolidine (4k)

Yield: 76%, m.p. 168-170°C; Anal. Calcd fops8,3N3:S,0,:
C,64.11, H,5.15, N,9.34%; found C,64.07, H,5.119.80%;

170.5 (CO cyclic); 114.6, 119.5, 122.5, 125.7, 22131.6,
135.1, 138.3, 142.1, 148.2 (Ar); Mass (FAB): 434M

e N-[2-(10H-phenothiazinyl)ethyl]-2-(4-
hydroxyphenyl)-4-oxo-1-iminothiazolidine (4m)

Yield: 72%, m.p. 168-169°C; Anal. Calcd for

H,4.2&,3H:N:S,0,: C,63.42, H,5.85, N,9.64%; found C,63.38,

H,5.80, N,9.59%; IR: 682 (C-S-C), 1750 (CO cyclig}94
(OH); 1H NMR: 3.29 (m, 2H, CKN), 3.39 (s, 2H, S-Ch),
3.83 (1, 2H, J = 7.60 Hz, N-G) 4.37 (s, 1H, OH), 5.15 (s,
1H, N-CH), 8.42 (s, 1H, NH), 6.56-7.92 (m, 12H, W): 13C
NMR: 43.6 (S-CH), 43.2 (CH-NH), 54.6 (N-CH), 65.3 (N-
CH), 176.5 (CO cyclic), 112.7, 115.2, 119.1, 123126.9,
129.5, 133.2, 136.2, 141.2, 158.7 (Ar); Mass (FAEEM'".

* N-[2-(10H-phenothiazinyl)ethyl]-2-(phenyl)-4-ox0-5-
[(phenyl)methylidene]-1-iminothiazolidine (5a)

Yield: 70%, m.p. 144-146°C; Anal. Calcd fogyH,5N3sS,0:

H,4.3@,70.97, H,4.96, N,8.27%; found C,70.92, H,4.933.R5%;

IR: 1598 (C=C), 2985 (C=CH); 1H NMR: 3.34 (m, 2HHE
N), 3.82 (t, 2H, J = 7.60 Hz, N-GH 5.10 (s, 1H, N-CH), 6.42
(s, 1H, C=CH), 8.45 (s, 1H, NH), 6.76-8.05 (m, 18%-H):
13C NMR: 46.6 (CHNH), 58.1 (N-CH), 64.3 (N-CH),
136.9 (C=CH), 141.8 (C=CH), 112.3, 115.8, 118.22.32
124.3, 125.7, 126.2, 129.1, 130.4, 132.2, 134.5,2,3140.5,
147 (Ar); Mass (FAB): 508M

* N-[2-(10H-phenothiazinyl)ethyl]-2-(4-chlorophenyl)-
4-0x0-5-[(4-chlorophenyl) methylidene]-1-
iminothiazolidine (5b)

Yield: 72%, m.p. 158-160°C; Anal. Calcd for

IR: 681 (C-S-C), 1062 (C-0), 1724 (CO cyclic), 2963H:NsS,0ChL: C,62.49, H,4.02, N,7.28%; found C,62.45,

(OCHs); 1H NMR: 3.37 (m, 2H, ChiN), 3.42 (s, 2H, S-C),
3.85 (t, 2H, J = 7.60 Hz, N-G} 3.56 (s, 3H, OCH) 5.12 (s,
1H, N-CH), 8.34 (s, 1H, NH), 6.64-7.99 (m, 12H, W): 13C
NMR: 40.9 (S-CH), 44.6 (CH-NH), 53.3 (N-CH), 56.5
(OCHs), 62.5 (N-CH), 173.5 (CO cyclic), 112.7, 117.3512
128.3, 130.8, 132.2, 136.5, 146.7, 154.2, 161.2; (Mass
(FAB): 449M'",

* N-[2-(10H-phenothiazinyl)ethyl]-2-(4-methylphenyl)-

4-ox0-1-iminothiazolidine (4)

H,3.92, N,7.26%; IR: 762 (C-Cl), 1631(C=C), 301B=CH);
1H NMR: 3.39 (m, 2H, ChN), 3.85 (t, 2H, J = 7.60 Hz, N-
CHy), 5.22 (s, 1H, N-CH), 6.79 (s, 1H, C=CH), 8.56 18I,
NH), 6.58-8.15 (m, 16H, Ar-H); 13C NMR: 46.1 (GiH),
55.4 (N-CH), 66.7 (N-CH), 140.5 (C=CH), 147.8 (C=CH),
111.8, 112.6, 115.2, 116.6, 118.4, 119.1, 123.8,212 129.1,
131.2, 133.2, 135.2, 137.5, 148.5 (Ar); Mass (FAR)TM'.

N-[2-(10H-phenothiazinyl)ethyl]-2-(3-chlorophenyl)-
4-0x0-5-[(3-chlorophenyl) methylidene]-1-
iminothiazolidine (5c¢)



Yield: 76%, m.p. 154-156°C: Anal. Caled forl29.5, 130.4, 133.1, 135.5, 136.6, 139.5, 141.8,714150.4
CagHoaNsS0Ch: C,62.49, H,4.02, N,7.28%; found C,62.47(Ar); Mass (FAB): 665M.
H,3.97, N,7.21%; IR: 761 (C-Cl), 1630 (C=C), 3qT&=CH); .
1H NMR: 3.40 (m, 2H, ChiN), 3.89 (t, 2H, J = 7.60 Hz, N- . N-[2—(1OH—phenoth|a2|nyl)ethyl]-2-(2-bromqpheny|)—
CHy), 5.21 (s, 1H, N-CH), 6.74 (s, 1H, C=CH), 8.49 18, 4-0X0-5-[(2-bromophenyl) methylidene]-1-
NH), 6.62-8.09 (m, 16H, Ar-H); 13C NMR: 45.6 (GINH), iminothiazolidine (59)
58.3 (N-CH), 67.2 (N-CH), 143.5 (C=CH), 146.9 (C=CH)Yield: 86%, mp. 158159°C: Anal. Calcd for
115.2, 117.9, 117.8, 120.5, 122.8, 123.1, 124.5,412127.6, CagH,NsS,0Br,: C,54.14, H.3.48, N.6.31%: found C,54.08,
128.4, 130.4, 131.2, 133.3, 136.2, 137.1, 142.5,214152.1 H,3.40, N,6.24%; IR: 740 (C-Cl), 1592 (C=C), 2982=CH);
(Ar); Mass (FAB): 577M. 1H NMR: 3.38 (m, 2H, CHN), 3.85 (t, 2H, J = 7.60 Hz, N-
CH,), 5.13 (s, 1H, N-CH), 6.71 (s, 1H, C=CH), 8.51 18I,
NH), 6.78-8.18 (m, 16H, Ar-H); 13C NMR: 47.2 (GHIH),
57.7 (N-CH), 68.1 (N-CH), 139.8 (C=CH), 146.8 (C=CH),
112.3, 114.4, 115.6, 117.2, 118.2, 120.5, 122.8,5,2125.3,
Yield: 69%, mp. 150-152°C; Anal. Caled forl27.7, 128.2, 130.5, 132.5, 135.3, 136.4, 143, 44852.2
CagHoaNsS,0Ch: C,62.49, H,4.02, N,7.28%; found C,62.42(Ar); Mass (FAB): 665M.
H,3.95, N,7.22%; IR: 759 (C-Cl), 1626 (C=C), 3(CZECH); . _
1H NMR: 3.41 (m, 2H, ChiN), 3.90 (t, 2H, J = 7.60 Hz, N- . N-[2-(10H-phenoth|a2|nyl)ethyl]-2-(4-n|t0phenyl)-4-
CHy), 5.24 (s, 1H, N-CH), 6.78 (s, 1H, C=CH), 8.48 18, 0x0-5-[(4-nitrophenyl) methylidene]-1-
NH), 6.79-8.14 (m, 16H, Ar-H); 13C NMR: 47.9 (GINH), iminothiazolidine (5h)
58.2 (N-CH), 64.6 (N-CH), 141.5 (C=CH), 145.8 (C=CH), Yield: 80%, m.p. 154-155°C; Anal. Calcd for
1135, 114.3, 117.8, 119.2, 121.1, 122.3, 123.6,712128.3, CagH,iNsS,0s C.60.28, H,3.87, N.11.17%: found C.60.23,
129.1, 130.4, 132.2, 134.2, 135.7, 138.1, 140.5,54159.2 H,3.84, N,11.12%; IR: 874 (C-NO), 1530 (N=0), 1585
(Ar); Mass (FAB): 577M. (C=C), 3019 (C=CH); 1H NMR: 3.44 (m, 2H, G#), 3.94
o (t, 2H, J = 7.60 Hz, N-C), 5.20 (s, 1H, N-CH), 6.70 (s, 1H,
2'_'([5(;)(_150_'['('IQ:’O”F:?;Z':;'))Ethy']'2'(4$£?$E32s2]3f B:C:CH). 8.54 (s, 1H, NH), 6.89-8.27 (m, 16H, Ar-H)3C
+OXO-OAL AT NMR: 47.4 (CH-NH), 58.3 (N-CH), 68.8 (N-CH), 140.3
iminothiazolidine (5e) (C=CH), 149.6 (C=CH), 113.5, 115.6, 117.4, 119.81.5,
Yield: 75%, m.p. 149-151°C; Anal. Caled forl23.9, 126.7, 128.2, 129.5, 132.2, 135.8, 137.8,4,4148.7
CaHodNsS,0B,: C,54.14, H,3.48, N,6.31%: found C,54.11(Ar); Mass (FAB): 598M.
H,3.42, N,6.25%; IR: 752 (C-Cl), 1611 (C=C), 290@~=CH); . _
1H NMR: 3.43 (m, 2H, ChiN), 3.95 (t, 2H, J = 7.60 Hz, N- . N—[2—(1OH-ph_enoth|a2|nyl)ethyl]-2—(3—mtrop_heny|)-
CHy), 5.19 (s, 1H, N-CH), 6.78 (s, 1H, C=CH), 8.44 18, 4-0x0-5-[(3-nitrophenyl) methylidene]-1-
NH), 6.72-8.03 (m, 16H, Ar-H); 13C NMR: 46.4 (GINH), iminothiazolidine (5i)
58.7 (N-CH), 67.5 (N-CH), 140.8 (C=CH), 146.8 (C=CH).Yield: 82%, m.p. 167-158°C; Anal. Calcd forgBNsS,0s:
112.4, 114.6, 117.2, 118.2, 122.3, 125.4, 126.3,212129.4, C.60.28, H,3.87, N11.17%: found C.60.24. H.3.85,
131.5, 134.1, 137.3, 143.5, 147.4 (Ar); Mass (FABSM'. N,11.12%; IR: 862 (C-NO), 1505 (N=0), 1592 (C=B)08
(C=CH); 1H NMR: 3.41 (m, 2H, CHN), 3.93 (t, 2H, J = 7.60
Hz, N-CH), 5.12 (s, 1H, N-CH), 6.68 (s, 1H, C=CH), 8.45 (s,
1H, NH), 6.88-8.25 (m, 16H, Ar-H); 13C NMR: 46.8HE
NH), 55.6 (N-CH), 67.5 (N-CH), 140.3 (C=CH), 1455
Yield: 78%, mp. 157-159°C; Anal. Caled fo(C=CH), 112.8, 114.2, 115.7, 117.2, 118.7, 119.20.2,
CaHoiNsS,0BE,: C,54.14, H,3.48, N,6.31%; found C,54.0423.4, 123.4, 126.3, 128.9, 130.4, 133.6, 136.9,3,3144.8,
H,3.44, N,6.28%:; IR: 750 (C-Cl), 1583 (C=C), 29®&%=CH); 147.7, 151.4 (Ar): Mass (FAB): 598M
1H NMR: 3.40 (m, 2H, CHN), 3.93 (t, 2H, J = 7.60 Hz, N- o _
CHy), 5.17 (s, 1H, N-CH), 6.64 (s, 1H, C=CH), 8.50 18, . N-[2-(10H-phgnoth|a2|nyl)ethyl]-2-(2-n|trophenyl)-
NH), 6.77-8.18 (m, 16H, Ar-H); 13C NMR: 44.2 (GINH), 4-0x0-5-[(2-nitrophenyl) methylidene]-1-
56.7 (N-CH), 66.1 (N-CH), 141.9 (C=CH), 146.8 (C=CH), iminothiazolidine (5))
112.3, 113.8, 115.6, 117.1, 118.1, 121.4, 122.8,5,2127.1, Yield: 78%, m.p. 151-153°C; Anal. Calcd fobBNsS,0s:
C,60.28, H,3.87, N,11.17%; found C,60.21, H,3.85,

* N-[2-(10H-phenothiazinyl)ethyl]-2-(2-chlorophenyl)-
4-0x0-5-[(2-chlorophenyl) methylidene]-1-
iminothiazolidine (5d)

*  N-[2-(10H-phenothiazinyl)ethyl]-2-(3-bromophenyl)-
4-0x0-5-[(3-bromophenyl) methylidene]-1-
iminothiazolidine (5f)



N,11.14%; IR: 878 (C-NO), 1502 (N=0), 1586 (C=C82 C=CH), 8.44 (s, 1H, NH), 6.69-8.06 (m, 16H, Ar-H)3C

(C=CH); 1H NMR: 3.37 (m, 2H, CHN), 3.85 (t, 2H, J = 7.60 NMR: 43.7 (CH-NH), 55.7 (N-CH), 64.1 (N-CH), 140.2
Hz, N-CH,), 5.17 (s, 1H, N-CH), 6.72 (s, 1H, C=CH), 8.42 ({C=CH), 149.9 (C=CH), 113.4, 115.4, 116.3, 118.29.4,

1H, NH), 6.91-8.26 (m, 16H, Ar-H); 13C NMR: 46.5H¢g 121.2, 123.2, 127.5, 128.5, 132.8, 136.3, 143.8,714153.6
NH), 58.5 (N-CH), 66.7 (N-CH), 140.6 (C=CH), 145.8(Ar); Mass (FAB): 540M.

(C=CH), 113.7, 116.4, 119.2, 121.5, 123.6, 124.85.1,

127.4, 128.4, 130.2, 132.2, 133.4, 134.7, 136.8,5,4144.2, IV CONCLUSION

146.5, 151.5 (Ar); Mass (FAB): 598M In conclusion, we have developed a simple, efficiand

solvent free method for the synthesis of compound3, 3(a-
m), 4(a-m) and 5(a-m) having phenothiazine nuclgvs.also
believe that the procedural simplicity, the effiig and the
easy accessibility of the reaction partners givesess to a
wide array of heterocyclic frameworks equipped wih
Yield: 74%, m.p. 147-148°C; Anal. Calcd fog,H,5N3S,05:  pendant phenothiazine unit. The application of owave

C,67.69, H,5.14, N,7.40%; found C,67.65, H,5.117.88%; irradiation is used for carrying out chemical tfansiations
IR: 1095 (C-0), 1595 (C=C), 2968 (OG)-H2998 (C=CH); 1H of all above compounds, which are safe with higtremical
NMR: 3.31 (m, 2H, CHN), 3.70 (s, 6H, 2xOC¥), 3.84 (t, vyields, pollution free and eco-friendly for synthes

2H, J = 7.60 Hz, N-C}), 5.12 (s, 1H, N-CH), 6.69 (s, 1H,

*  N-[2-(10H-phenothiazinyl)ethyl]-2-(4-
methoxyphenyl)-4-oxo-5-[(4-
methoxyphenyl)methylidene]-1-iminothiazolidine
(5k)

C=CH), 8.40 (s, 1H, NH), 6.65-8.02 (m, 16H, Ar-H)3C REFERENCES
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DESIGN OF Z-N TUNED PID CONTROLLER FOR HIGHER ORDER
SYSTEM

Rajkumar Bansal, Divya Rai, Vijay Bhuria
MITS Gwalior (MP) India

Abstract-This Paper presents the design of Z-N-Tuned PID
Controller, to realize governor action in a power generation
plant to improving the dynamic characteristics. Proportional-
integral-derivative (PID) controllers are widely used in
industrial control system because of the reduced number of
parameters to be tuned. The PID control method is most
flexible and simple method. This method is more popular
among all control methods. The conventional PID controller
is replaced by Z-N tuning PID controller, to make them more
general and to achieve minimum steady-state error, also to
improve the other dynamic behavior (overshoot). The self
tuned proportional integral derivative (PID) controllers are
designed for applications where large load changes are
expected or the need for extreme accuracy and fast response
time exists.

Keyword-  Proportional-Integral-Derivative contrals,
PID hardware, Ziegler-Nichols Tuning, PID controllers
design.

I INTRODUCTION

The determination of proportional (Kp), derivati{ed)

and integral (Ti) constant are known as tuning & P
controller. The most popular tuning technique is th
Ziegler-Nichols method. However,
suitable only for system with monotonic step regson

besides being

This method is more popular among all control
methods. The determination of proportional (KP),
derivative (KD) and integral (KI) constants are tmo
as tuning of PID controller. Ziegler and Nichols/ayi
the manual tuning of PID controller. This is offidi
practical method of PID constants determinatiorthla
method, the system is in open loop configuratidmeré

is chance of system becoming unstable when it is in
open loop configuration.

PID control is the proportion of error (P), intelgd
error (1), differential of error (D) control. In ¢hanalog
control system, the analog PID control system @sash

in Fig.1. The system consists of analog PID colgrol
and the controlled plant.

[ praportion

l'(t) 3@ controlled

pland >

Integral

Figure1: The analog PID Controller

the compensated system whose controllers are tuned PID controller is a linear controller; the errorgisen
accordance with the Ziegler-Nichols method havedy the given value of r (t) and the actual outpat)y
generally a step response with a high- percent € (t) =r () =y (t)

overshoot. Ziegler and Nichols proposed the manual The control value is gained by composing linearly
tuning of PID controller. The proceeding work isthe proportion , integral and differential of therce,
carried out of PID controllers on Z-N tuning that i which control the controlled plant, so it is callasl PID
based on Gain Phase margin tester method. THeONtroller. The deviation of the ratio of integrahd
advantage of Gain Phase margin based-PID contisller differential control, through a linear combinatiar
that the tuning is also carried out for higher orde cCOmposition control the amount of control on thanp)

systems thus the robustness of the system is patlea
The performance of this PID controller is examine b
MATLAB results.

The proportional integral and derivative (PID)
controller is widely used in process industriesaatrol
the plant (system) for the desired set point. The P

it called the PID controller. The control law is as
follows. [6]

A PID controller is described by the following
transfer function in the continuous s-domain

Gc=P+1+D

Gce= Kp + Ki/S + KdS

control method is most flexible and simple method. G¢=Kp (1 +1/Ti S + TdS)



Where Kp is the proportional gain, Ki is the inta@iopn  The most employed PID design technique used in the

coefficient and Kd is the derivative coefficient.i3the industry is the Ziegler—Nichols method, which awoid

integral action time and Td is referred as derxati the need for a model of the plant to be controded

action time. These parameters in order to get bestlies solely on the step response of the plane Th

performance according to the design of the sysfgm.  parameter setting, according to the Ziegler—Nichols
method, is carried out in four steps.

[ TUNING SYSTEM
The.proceedlng Yvork 'S cgrrled out of PI.D cont@e 2) Draw the steepest straight-line tangent to the
on line auto tuning that is based on Ziegler Nishol response
tuning method. The advantage of Z-N PID controller P -

L . 3) Obtain the measurements
tuning is also carry out for higher order systerds.Z .
. . 4) Set the parameters according to Table
PID Controller is controlling the plant or systemy b

continuously monitoring plant output which is known The main features of PID controllers are the cdpdoi

as process value with the desired process valuarkno . .
P P eliminate steady-state error of the response téep s

as set point of the system. The PID controller . . .
P Y reference signal because of integral action and the

manipulates on the difference between process value .. - L
. . ility to anticipate output changes when deriativ
and set point called as error. In the conventional

controlling method the transfer function of plahbald action is employed.
be calculated in order to find out various paramsete
and the value of PID constants. But in this mettiheae
is no necessary to derive the transfer functiorthef

system. Thus Z-N PID controller is monitoring theqg !N @ Power plant, both active and reactive power
depending on set point and process value andeémands continually vary the rising or falling ten
irrespective of the nature of plant. [3][4] Power input must therefore be continuously regdlade

match the active power demand; otherwise the machin
speed will change with consequent change in
frequency, which may be highly undesirable. Alse th
excitation of generators must be continuously raigad

to match the reactive power demand with reactive

1) Obtain the plant step response.

[11 POWER GENERATION PLANT

Ziegler-Nicholstuning rule:

Ziegler-Nichols tuning rule was the first such effto
provide a practical approach to tune a PID corsroll
According to the rule, a PID controller is tuned by

firstly setting it to the P-only mode but Adjustinge generation, failing which the voltage at varioustsyn

gain to make the control system in continuousb . o
_— . o uses may go beyond the prescribed limits.
oscillation. The corresponding gain is referrecisathe

ultimate gain (Ku) and the oscillation period isned

. . Parameter Value
as the ultimate period (Pu). Then, the PID corgroll —
. . Turbine time constant 05s
parameters are determined from Ku and Pu the Ziegle .
. . Governor time constant 0.2s
Nichols tuning table.[1] .
Generator Angular Momentum 10Mjrad/s
= - = Governor Speed regulation 0.05
ype 0 arameters Load change for frequency change of 1% 0.8%
controller
D=AP/Aw 0.8
Ko T Tq Turbine rated output 250MW
P 0.5Kcr 0 0 Table2: Power generation plant parameters [7]
controller
Pl 0.45Ker vi2e | o Ziegler _N|c.hols. frequency respo.nse me.th.o.d or Routh
controller array criterion is used to determine the initialueaof
Kp, Ki & Kd.
PID ! 0.6Ker 12k | 0125k Open loop transfer function (TF) of given plant is
controller

Tablel:Controller Parameters for Ziegler-Nichols frequency G(9) = C(9/U(9) = 1/ [(0.2s + 1)(0.5s + 1)(10s + 0.8)]
method ' ' '



This TF is third order and has no integral term.
The performance of the Z-N PID controller is shdwn
MATLARB results.
System Transfer function
Ep

(0.25+1)(0.55+1) (10 s+0.8)+Ep

Gis

The characteristic equation for the closed loopesyss
S3 +7.0852 + 10.56 + (0.8 + Kp) =0

By applying Routh Hurwitz criteria, we get

w=3.25 rad/sec

Hence the period of sustained oscillation

Pcr = 2t/ w=1.9323

Aplde

[y 5 []
tim (sac)

Figure 3: Time Response of Z-N Tuned PID Controller

Uit Sep responss of 2411 Tuns PID contalst
T

i {ss)

Also we can determine Kp, Ti and Td, using Zieglergigyre 4: Time Response of Z-N Tuned PID Controller

Nichols frequency method.
We determine the Kp, Ti & Td, Using Ziegler-Nichols
Frequency method

Kp,=0.6 Ker  =44.37
Ti =0.5Pcr =0.96
Td =0.125Pcr =0.24

The Transfer Function of PID controller is then

Gc(s) = 44.93 (0.23S2 + 0.966S +1)
s

IV RESULTS

Lind Step responas af Comentons! 1D contraller

Aenpitude

T ) 5

time fsec]

Figure 2: Time Response of Conventional PID Controller

Compasisan of Uni Step ratponses with 2 Tune PID controller

Ayl

]
s fssc)

Figure 5: Comparison between PID and Z-N Tuned
PID Controller

IV CONCLUSION

The conventional PID controller gives the high
overshoot and settling time. In Z-N Tuned PID
Controller, Initial controller parameters obtainesing
Ziegler-Nichols formulas are adjusted by numerical
computational  technique to get satisfactory
performance. Z-N Tuned PID Controller gives zero
steady state error and smaller overshoot than
conventional PID controller. Z-N Tuned PID conteol|
with simple approach can provide better performance
comparing with the conventional PID controller.
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IMPACT OF SOCIAL NETWORKING SITES(SNS) ON THE YOUTH OF INDIA : A
BIRD’S EYE VIEW.
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College of Management Studies
Kanpur (UP) India

Abstract-This paper is focused to find out the answer whetheare connected, both in their leisure time, and atkwThere

the social networking sites are boon or bane fodatgs
society.No doubt these SNS provides employmenketimay
,personal growth ,sharing of information but the sho
prevalent danger through often involves online pteds or
individuals. These SNS has great impact on youtmadif.
One can easily see the entry gate of these soeiaVarking
sites but it is unable to find exit for these SN8e side these
sites provide to communicate with our dear oneshenother
side it creates platform for many cyber crimes. riggre
should be understood that The SNS is a “child anputing
“by computing” but” for the society “. So we fooed on the
fact that how SNS are implementing and used inféatteve
manner that is also beneficial for Indian societydavhat are
the role of Indian youth .In this paper we focusad the
positive as well as negative impact of these saw#ivorking
sites on the
responsibilities of the users of these sites.

Indian youth and what are the ethica

are various factors which have prompted us to demsihe

implications of these technologies for policy-makinOne of
these is the willingness of users to embrace SNSmasans of
communication and social networking in everydag.liThe

increasing dependence on technology for basic caration

also highlights the importance of analyzing how Ski®

affecting daily processes. Sites like Face booierfer ster and
LinkedIn are influencing the way users establishintain and
cultivate a range of social relationships, fromseldriendships
to casual acquaintances.

I CHARACTERISTICS OF SOCIAL
NETWORKING SITES

IThe basic characteristics of social networkingssitan be
explained with the help of following table-1

Keywords-IEEE standards ,internet,WI-FI, elecommunication

FEATURES DESCRIPTION

, online ownership, online credibility. SNS(Sociatworking
sites)

I INTRODUCTTON

Social networking phenomenon has emerged overdbketpn
years. In that time, social networking sites (SN&e grown
from a niche to a mass online activity, in whiclgeof
millions of internet users are engaged, both irirthf@sure

Presentation of
oneself

The basic level of entry in most SNS is the settipgpf a
‘profile”: a personalized page developed by the urse
which he/she presents him/herself to peers, thraagh
photos music and videos amongst others Functigesmlif
SNS allow users to mobilize and organize their aogi
contacts and profiles in the way they want othemimers
to see them.

time, and at work. However, there has been vetlg liesearch
on the socio-economic impact of these sites in Itidian
context. In this paper we focused on the impac¢he$e social
networking sites on the youth of India in both pigsias well
as negative phase. Social networking is a phenomeartich

Externalization
of data

The externalization of networks is possibly onéhef first
times online users have been able to view their omlime
social networks, and share them with friends aed th
general public. Some SNS also support applications
which allow users to describe the relation between
themselves and other members.

has existed since society began. Human beings &lsways
sought to live in social environments. The probiteon of
social networking sites (SNS) and their pervasioeveryday
practices is affecting how modern Indian youth sties
manage their social networks. To a significant eXt&NS
have shifted social networking to the Internet.lelss than five
years, these sites have grown from a niche onlitigity into

New ways for
community
formation

Though notions of virtual communities have existette
the beginning of online applications, SNS suppatvn
ways for people to connect between themselvesrsldde
these sites may choose to communicate throughusario
digital objects, such as tags and in-built appiat
within the SNS, such as the 'visual shelf' applicain
Facebook. Users may join a community of book resder
connecting through books they have likéd

a phenomenon through which tens of millions ofrimé¢ users



Bottom-up
activities

SNS provide the ideal platforms through which useth
similar values and interests can come together
collaborate effectively and cheaply. For instartstors

SNS such as Within3, or activists can organize caept
through sites like Caré?2.

A major attribute of SNS' popularity is their sirotly.
Anyone with basic internet skills can create andchage
an online SNS presence. Prior to SNS, users ganed
online presence by having a personal homeffagerhe

Ease of use

create and development and hosting of the site drfiteur
costs. In contrast, SNS are free of charge arh épr
anyone to join. Most of them require registratiorhile

members who are already members of the site.

Reorganization
of Internet

geography

SNS support new points of entry to the internetipbe's
personal worlds. Until recently, people spoke bé
internet in metaphors of places (cities, addresaes,
homepages).

Table 1°:

Taking all these characteristics together, we casene
significant changes in how users network and opetlagir
social contacts according to different social emwinents. In
particular, SNS seem to be influencing and shafiregway
we communicate between ourselves and how we mamage
social contacts.

I SOCIAL IMPACT OF SNS ON INDIAN

YOUTH

There has been significant interest and conceratahe risks
of online social networking because of access tsqal
information and the anonymity that the system adlow
number of public cases of bullying and identityftheve put
this issue in the public arena. In the survey pgdints were
asked whether they have ever had a bad social fehgo
experience. A considerable number of respondendssiarvey
(28%) reported having had a negative online expegewith
adults aged below 30 the most likely to export tti86%).
These participants were asked to provide furthérination
about the negative experience. For most respondrs
experience reflected unwanted contact or peopldinmpsn
appropriate or upsetting information online. Somgpondents

10 oy

can share and double check rare medical casesatth he

drawbacks were that these homepages are not easy

others limit membership through an invitation frgm
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Figure 1:Graph #
(a) Negative Impact of SNS on Youth of India

In considering the disadvantages, respondents ifidehta
number of negative aspects of online social netimgrk
including:

(i) the time-consuming nature of online social ratking
sites, Indian youth admitting that they waste adfbtime on
these sites.

(if) Concern about access to personal informatignothers,
with almost half of the youth worried that “nonenids’ may
see their personal information.

(iii) Concern that information posted may be usegiast
them.The waste timing percentage of Indian youtlsbi$ can
be explained with the graph shown it figure 2.
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Figure 2:Graph

(b) Other Negative Impacts Of Sns

specified having online bullying and provided exéespsuch 11,4 negative effects of a new technology are nduty

as abusive messages and harassment from someathe of

opposite sex.The number of users using SNS acagptdiage
group can be explained with the help of the grapbms it
figure 1.

visible in the initial stages due the hype and texoent

involved. However with time we observe the moreetime

spend online the more connected we get hence geetarnot

miss out on anything this induces an invisible tagk stress



and pressure on the individuals. The very fabric oofr
societies is now beginning to take a new shape.

scientist has warned. Sites such as Face booktefwand
Bebo are said to shorten attention spans, encouregent
gratification and make young people more self-ceute

(i) My fear is that these technologies are infaitig the brain
into the state of small children who are attradigdbuzzing
noises and bright lights, which have a small atbenSpan and
who live for the moment.

(i) A 2010 Case Western Reserve School

Medicine study showed hyper-networking (more thaned
hours on social networks per day) and hyper tex{imgre
than 120 text messages per day) correlated witrealtity
behaviors in teens, including drinking, smoking asekual
activity. Hyper-networking was
depression, substance abuse, poor sleep patteinglesand
poor academic performanté

(iif) While the above studies show actual correlas between
social networking and negative consequences, otheyse

that many other negative consequences may exishéva not
yet been studied. Some of the harmful effects pespbgest
social networking has that have not yet yieldedctgive

study results include:

can also be positives. | guess there are no hatdaat rules
when it comes to the effect social networks areiftpon us
all in this day and age. It has never been easierake friends
than it is right now, mainly thanks to social nething sites.
Just a few decades ago it was pretty tough to abnwigh

people, unless you were the overly outgoing tyde tdbmake
conversation with anyone at a party. The risemobile

phoneshelped change this, connecting people in a new, wa

but then social networks sprang up and the whoéa idf
friendship changed once more and forever. It's reiyti
possible to have hundreds of friends on Face bbbky may
not be friends you know on a personal level anchdpene
with in the real world on a weekly basis. But theyfriends

of .

(i) Social networking websites are causing alagnithanges
in the brains of young users, an eminent

(i) Encouraging poor grammar, usage, and speliigwing
the spread of misinformation that may be perceiasdfact
even in light of evidence to the contrary.
» Exposing children to online predators
» Creating a culture in which a single mistake sulaa
racy picture or poorly thought-out comment can
cause irreparable harm to your reputation
» Decreasing productivity as workers habitually check
social networking sites while they should be wogkin
Providing information that increases the risk
of identity theft.

(c) Positive Impact of Social Networking Sites

also associated Wwithgocjal networking isn't for everyone, but it's nosuch a

massive part of all our lives, whether we embraceeject the
notion, that it can no longer be ignored. But aozid
networking sites such as Face book, Twitter, andgBs-a
force for good or evil? As with most questions there
multiple angles to approach this quandary from. ikigv
already looked atthe negative impact of sociawoeting
sites on society, | thought it only fair to redréke balance.
Every ying has its yang, after all. Using the poer article as
a loose template it's clear to see that what soetple would
conceive as negatives
for Twitter takes all of 20 seconds and with crpssting over
other social networks switched on, that update hesc
everyone you want it to reach (and probably momgdas) in
an instarft’ . Social networking sites allow you to live a life
unhindered by small talk

(e) In Touch with the world:

It isn’t just your inner circle of close friends caeven closer
family members that social networking sites alloosuyto

communicate with easily and effectively, eithereytopen the
world up to you, making it a smaller place tharhdts ever
been before. So much so that | actually havenliua where

nevertheless’. There are several people | consider friend many of my contacts reside. When it comes to sogblorks

who | have never met — indeed, | may never meeh thebut
that doesn’t lessen the connection we have thamksotial
networks. Other major positive impacts are given as

everyone is equal, regardless of location.

Family living abroad can be kept abreast of thtesk
happenings in your world as quickly as those livivegxt door.
Friends who you haven't seen since school, and hdne

(d) Speedy Communication: Our time is being stretched since moved away, are able to keep in tolidkcation-based

thinner and thinner by work and family commitmenisit
social networking sites offer a chance to commueida a
speedy and efficient manner. Writing an

servicessuch as Foursquare and Gowalla emphasize your

location but social networking as a whole meama# become

update



a lot less important. Social networking sites havade the
world a smaller place.

(f) Building Relationships:

There is no doubting that social networking sites tead to
the  breaking up of relationships. But theransther side to
the tale, which is that people are moving onto gtperhaps
better, relationships at the same time. Social otsvcan put
you (back) in touch with those you have lots in coon with,
and that common ground is often the starting pfintlong-
lasting relationships.

IV ETHICAL RESPONSIBILITY OF
YOUTH USING SNS

The new digital social networking media are a fremthat is
rich with opportunities and risks, particularly foroung
people. Through SNS technologies, young people
participating in a range of activities, includingocgal
networking, blogging, vlogging, gaming, instant sesging,
downloading music and other content, uploading simaring
their own creations, and collaborating with otherssarious
ways. Five key issues are at stake in the new Isoetavorking
media identity, privacy, ownership and authorskigdibility,

(f) Promises of Ownership and Authorship Online.

(g) Maintain Credibility. So the youth of Indiamrc play an
important role to reduce the negative impact ofiaoc
networking sites sucha that it can be used in theeficial
way.

VvV CONCLUSION

No doubt that SNS has great impact on the Indiartyd has
lot of challenges which we have to face .There miany
questions arise when we think about the impache$¢ SNS
that What does it mean to manage online priva@nirethical
manner? How do online spaces facilitate and undermi
ethical thinking about privacy? How much personal
information is reasonable to share online? Youngpfeewho
share personal experiences online taking stepsotegt their
own and others’ identities, and are these steggigutt? Is it
reasonable for young people to expect a certainsuneaof

angrivacy when it comes to their online lives? Whaatsfault

when an unintended audience can read a young person
revealing blog or MySpace page? So we should focuthe
ethical use of these SNS so that it serves ouesoti a right
way and the youth can play an important role bez &S is a
boob and curse both for the Indian society .In baed it
provides away to connect our dear ones on the cider it

and participatiod®. These issues decide the social and ethicajives a platform that become danger for Indiantage and

responsibilities of the youth that using the sesiof social
networking sites.

(a) Every person that using the SNS should be aahosit
their rights and moral responsibilities.

(b) We should respect the authentication and pyivddhose
members that are using SNS.

(c) We should follow the ethics of online identity

(d) Create culture of disclosure.

(e) Online, a number of strategies—including privaettings,
selective disclosure, code switching, and deceprerused by
youth to control the presentation of their iderstand thereby
manage their privacy. Most social networking sitesve
privacy settings that allow users to limit accestheir profiles
to a narrow audience of confirmed friends, and ewig
suggests that many young people use them.

(e) The online culture of disclosure holds impottaromises
for young people, including empowerment of themsgland
others, the creation of communities of support adoshared
struggles, and the development of a broad ethieakes of
responsibility with respect to privacy.

culture.
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Abstract- The web usage Mining (WUM) is the process dkchniques to web usage data in order to disctwepatterns
discovering hidden patterns from the web usagee @roper that can be used to analyses the user’'s navigatiateavior.
analysis of web log file is beneficial to manage thebsites A WUM methodology is divided into three steps sashdata
effectively for administrative and users’ prospeetiln this preprocessing; pattern discovery; and pattern aisa[$,4,5].
research paper, a hybrid framework is proposed gsknt These three steps or phases are sequentially dedneceach
Colony Clustering and Linear Genetic Programmingther to form complete WUM methodology. Clusterisga
Approach (ANT-LGP) for optimizations of web usagegyn. natural way to group the similar objects based omes
The hybrid framework uses an ant colony optimizatiocommon properties (similarity measure).The elemerftsa
algorithm to cluster Web usage patterns. In thisrtkivave cluster are more similar to each and have similapgrties as
investigate the performance aspect of proposedithybr well. Clustering is a prominent data mining teclmicand is
method with well famous K-means genetic algorithkeGA) used for various applications such as pattern desgo data
based ant colony clustering method for web usageplitern  analysis; prediction; visualization; and persoralon. Web
analysis. We present a comparative performanceuatiah session clustering is an emerging and common tqubnat
model of ANT-LGP versus ANT-KGA by means of areprocessing level of WUM [4,6], which not onlytexct the
analytical approach. Quantitative measurements arbidden behavior from web usage but also groupséssions
performed using number clusters, error rate, numloér based on some common properties (Similarityjeb log
iteration and execution time performance parametarshis analysis can be single level and multilevel. Meltgl log
research work. The results proposed framework sffar mining searches interesting relationship amongéhees from
superior performance compared to existing L-GP Hasdlifferent levels in a log database. There are sg¢vmossible
system. challenges to explore efficient log mining of mplé-level

including multiple scans of transaction databasH.[3o for
Keywords-Web Usage Mining, Antcolony clustering ,K-simplicity, this work revolves around single level pattern
Means, Linear Genetic Programming analysis.

|  INTRODUCTION Nature |nsp|red algorithms are problem solving teghes that
attempt to simulate the occurrence of natural pses Some
o ) o ] . ] of the natural processes that such algorithms ased on
Web mining is primarily aimed at deriving actionabl include the evolution of species [7,8]. Ant Colony
"”OW'EF‘QG from the Web through' the gpphcano.n .aﬂ.uvus Optimization (ACO) algorithm [9] belongs to the uitl class
data mining techniques [1].Web mining is furth.ev.|ded o ¢ problem solving techniques which is initiallysjired by the
th.re.e broader classes sugh' as Content Mining; @tmc efficiency of real ants as they find their fastpsth back to
Mining; and Web Usage Mining [2]. Due to the contins their nest when sourcing for food.
mcrgase In grovvth arld corrlpIeX|.ty. of WWW’. web SIt%arly approaches in applying ACO to clustering [1012] are
publ_ls.hers are facing increasing d_n‘flculty In .atrrmg .and to first partition the search area into grids arstérs but this
retaining users. In order to design attractive wstes, may result in too many clusters as there might besed or
designers must understand their users’ needs. fonere \.ng calculated. Therefore, some other algorithueh as K-
analyzing navigational behavior of users is an irtgu part means, genetic, fuzzy are normally combined withOA®
of web page design. Web Usage Mining is the dienpof inimize categorization errors [13].More recenthgiants of
user access patterns from Web server access 1Qg¥el2 ant-based clustering have been proposed, suchiag ks

Usage Mining (WUM) is the application of data migin means genetic algorithm (K-GA), fuzzy-ACO, fuzzymkeans
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with genetic algorithm etc. This paper proposesngproved assigning the weights a "Fuzzy c-Mean Clusterinigbethm
ant colony cluster algorithm based on Linear Genetis applied to discover the clusters of user prsfile
Programming Approach (ANT-LGP) for optimizationsveéb

usage pattern. It enables the ants to consult rliato By Weihui Dai, Shouji Liu and Shuyi Liaftg], “An
information when conveying objects by importing wsting Improved Ant Colony Optimization Cluster Algorithm
process and short period memory, and it also dieeative Based on Swarm Intelligence Proposed an improved ant
regulating to the cluster formed by the ants. Thtusdvances colony optimization cluster algorithm based on assics
the convergence speed of the algorithm and theiexffity of algorithm- LF algorithm. By the introduction of @w formula
the cluster.The rest of paper is organized asvslldn section and the probability of similarity metric conversiamction, as
2, we present a review on existing web sessiontasing well as the new formula of distance, this algoritbem deal
techniques. Section 3, introduction about ant cpl@ection with the category data easily. It also introducesnew
4, explains the proposed methodology of WUM. Sectto adjustment process, which adjusts the cluster gégaeby the
presents the experimental results of proposed rmdetbgy. carry process iteratively. Experiments show thatithproved

Section 5 concludes the paper. ant colony algorithm can form more accurate andbilitta
clusters than the K-Modes algorithm, InformationtrBpy-
I LITERATURE SURVEY Based Cluster Algorithm. They also describe thecgss and

idea of the algorithm usage by a mobile customessification
case and analyze the cluster results. This algoritan handle
large category dataset more rapidly, accuratelyedfedtively,

and keep the good scalability at the same time.

A Hierarchical Cluster Based Preprocessing Methagiplfor
Web Usage Mining’A framework for web session clustering
is given by applying preprocessing level of webgesaining.
The framework here cover the data preprocessingsste BY A. Azadeh, A. Keramati and H. Panahi[174 hybrid
prepare the web log data and convert the catedariei log GA-ant colony approach for exploring the relationstip
data into numerical data. A session vector is obthj so that Petween IT and firm performance” A hybrid Genetic
appropriate optimization could be applied to cluste web Algorithm (GA) Ant Colony Optimization (ACO) approh is
log data. The hierarchical cluster based approaefe h proposed for data clustering. This is because efried for
enhances the existing web session techniques fore mdhe application of meta heuristic algorithms padalto
structured information about the user sessions. THee deterministic approaches. This study discusses aamadyses
different measures “Angular Separation”, “Canbéistance” data from 90 companies in a unique supply chaire d@ata
and “Spearman Distance” instead of “Euclidean Distd are includes 26 indices about IT and 11 indices about
used. The PSO algorithm based on “Angular Separatiod performance. The companies are classified withegsip the
“Canberra Distance” and then agglomerative to obtaj T and performance indices (indicators). Then, Idsters and
hierarchical sessionization of sessions is applige results Performance clusters are mapped to one another and,
of AS and CD are providing more structured inforioratas consequently, the relationship between them isceggl This
compare to Alam [5] ED and SD. is the first study which integrates ant colony aggh and GA
for exploring the relationship between IT and firm
By Zahid Ansari, A. Vinaya Babu, Waseem Ahmed an@erformance[18] .They improve the slow speed of the
Mohammad Fazle Azeem[I5]A Fuzzy Set Theoretic AntClass algorithm by proposed new algorithm named
Approach to Discover User Sessions from Web DBAntCluster. Firstly, the high density clustere gpot in the
Navigational Data’describe web navigational data usinglataset by using DBSCAN algorithm, and then thesgh h
fuzzy logic through web usage mining. The sessitms fare density clusters are scattered in the grid boaalsyeecial kind
filtered to remove very small sessions in ordeeltminate the ©Of data object with other single data objects i dataset. In
noise from the data. But direct removal of thesalbsized DBAntCluster algorithm, the ants can avoid manyag@ssary
sessions may result in loss of a significant amoght Movements by using the data attribute of densityl an
information especially when the number of smallsaess is distribution well, and the speed is greatly aced.
large. A "Fuzzy Set Theoretic” approach is applieddeal
with this problem. Instead of directly removing #ie small
sessions below a specified threshold, weights sseg@ed to 11 ANT CLUSTERING
all the sessions using a "Fuzzy Membership Funttimsed

on the number of URLs accessed by the sessiongr AiThe ant colony ~ optimization algorithm (ACO) is a

probabilistic technique for solving computationablplems. In
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the natural world, ants (initially) wander randoménd upon
finding food return to their colony while laying wa
pheromone trails. If other ants find such a pdthytare likely
not to keep travelling at random, but to instedbb¥othe trail,

Dataset ‘ f‘> 0

K-Means Genetic
Algorithm

Ant colony

Optimization
(Clustering)

Web log patterns

.

Figure 1: Proposed Hybrid Approach

Analysis Results

returning and reinforcing it if they eventually dirfood. Over
time, however, the pheromone trail starts to evafegrthus
reducing its attractive strength. The more tim&akes for an
ant to travel down the path and back again, theertiore the
pheromones have to evaporate. A short path, by adsgm,
gets marched over more frequently, and thus theopiene
density becomes higher on shorter paths than lopnges.
Pheromone evaporation also has the advantage wfitmythe
convergence to a locally optimal solution. If thevere no
evaporation at all, the paths chosen by the firts @ould tend
to be excessively attractive to the following orlesthat case,
the exploration of the solution space would be tansed.
Figure 1 shown the basic steps of ant colony algori

Procedure ACO
While (not_termination)
GenerateSolutions()
AttractivenessCalculation()
TrailLevelUpdate()
End while
End procedure

Figure 1: Ant Colony Algorithm

At each iteration of the algorithm, each ant mdvem a state
(x) to state (y), corresponding to a more compiletiermediate

solution. Thus, each ant (k) computes a sé (X) of feasible
expansions to its current state in each iterat@n.ant (k), the

probability pxyk of moving from state (x) to state (y) depend
on the combination of two values (attractivenégg of the

move, and the trail IeveTI'Xyof the move). The trail level

represents a posteriori indication of the desiigbibf that

3

move In general, the Rant moves from state (x) to state (y)
with probability:

o= 00)
ST

Where O |s a parameter to control the influence'lE;((,(C)’ =0)

[ 1s a parameter to control the influencelmy(,@ =1)

IV CLUSTERING ALGORITHMS WORK

Ant-based clustering algorithms are based upon bifeod
sorting behavior of ants. Its dissimilarity-basedlaation of
the local density make it suitable for data clustgand it has
subsequently been used web log analysis.
programming (GP) is burning issue now days. It biteao
produce accurate results without having much oflyéinal
knowledge related to problem domain. GP does impose
restrictions on how the structure of solutions dthobe
formulated. So it is best suitable for enhancingnfation of
cluster and analysis of patterns in web log analyEhere are
several variants of GP, some of them are: Lineane@e
Programming (LGP), Gene Expression Programming (GEP
Multi Expression Programming (MEP), Cartesian Gienet
Programming (CGP), Traceless Genetic Programmi@P(T
Proposed work try to introduced new variation vttMeans.
Itis represented by (KGA)

Weblog data

Proposed Hybrid Ant-
LGP K-GA

Approach App |OaCh

| Performance Evaluation |

Existing Ant-

Figure 2: Proposed framework for web log analysis and
performances evaluation
Throughout in this work. The structure of propodsedrid
approach is shown in figure 2. The hybrid framewosks an

S

ant colony optimization algorithm to cluster Webags
patterns. In this research work KGA is associatéih @nt
colony clustering algorithm for web log pattern lgsis. This
hybrid approach is represented by (Ant-K-GA). Orfette
benefits of this type of hybridization is the ingitire-use of

Genetic
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posteriori knowledge in the cluster formation. TBa&sic idea
is that isolated items should be picked up and medp
efficiently at cluster where more items of thateygre present.
Proposed (Ant-K-GA) algorithm follows real antlibehaviors

as much as possible.

In that sense, genetic behavior is incorporateal tim web log
cluster analysis system, avoiding randomly movirggras

without interest. The proposed framework for welp dmalysis
and performances evaluation is shown in figure 3.

Since trail movement is controlled by attractiveng3he
probability to put item in correct cluster) so thg called
transition probabilities and it depends on the iapat
distribution of pheromone across the environmeah@vior of
users). The variation of genetic programming (KGi)
incorporated in this research work to effectivebntrol the
spatial distribution. There are two major factdnattshould
influence any local action taken by the ant: thenber of
objects in his neighborhood, and their similafiKGA strategy
not only allows guiding ants to find clusters ofjedis in an
adaptive way also develop short-term memories &ranme
local minima. Proposed framework for web log analynd
performances evaluation is shown in Figure 3 ardigys code
of proposed (Ant-K-GA) approach is shown in figdre

Initialization
a. Set initial parameters: variable, states,
function, input
b. Set initial pheromone trails value
c. Each ant is individually placed oritig state with
empty memory.

While (not_termination)

a. Construct Ant Solution:

b. Calculate attractiveness of next move

c. Apply Local Search through KGA (Avoid local nria)
d .If there is an improvement-. Update Trails

e. calculate evaporation through genetic operators

f. select the population with a probability basedfitness.
End While

pseudo code of proposed (Ant-K-GA) approach

V EXPERIMENTATION AND RESULT
ANALYSIS

To show this procedure we take live web log recoofls
Maulana Azad National Institute of Technology, Babp
India, for processing our possible approach, fiwst parse
these log records by the tool WebLogExpert [19]Figure 5

4

show daily search phrases for the Maulana AzadoNati
Institute of Technology, Bhopal, and server. Forasuging
performance, accuracy of the proposed method, wiormpe
our operation on the 500 records of the MANIT, Balopndia
log records. To support our methodology, we desigaed
implemented in MATLAB 7.8. This experiment is héedl
with null values efficiently in data preprocessstgps.

‘ OSeriest

visitors

Figure 3: Top Search Phrases In MANIT Log Records.

We present a comparative performance evaluationemofl
ANT-LGP versus ANT-KGA by means of an analytical
approach. Quantitative measurements are performssog u
number clusters, error rate, number of iteratiod execution
time performance parameters in this research work.

(@) Number of cluster

Method for choosing the number of clusters based on

distortion, a quantity those measures the averagande, per
dimension, between each observation and its cladaster
center. Our technique is computationally efficieahd
straightforward to implement. This approach is gasged to
produce the correct answer provided the clustersndb
overlap too severely. The more clusters the betatity (the
smaller variance within cluster). The correct chomf Kk is
often ambiguous, with interpretations dependingr@shape
and scale of the distribution of points in a daf B addition,
increasing k without penalty will always reduce #traount of
error in the resulting clustering, to the extrenasec of zero
error if each data point is considered its owntelu§.e., when
k equals the number of data points, n). Intuitivéden, the
optimal choice of k will strike a balance betweeaximum
compression of the data using a single cluster,rmadimum
accuracy by assigning each data point to its owstet. There
are several categories of methods for making tleisisibn.
One simple rule of thumb sets the number:

k n/2

L
o
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Where

n: The number of objects (data points).

Proposed ant-KGA method gives more concise resthis.
less number of cluster generated by ant-KGA as shiowable
1 and table 2.

(b) Error rate

The true error rate (Err) is a measure of how ately the
classification, built with the learning sample, Wwibbe if they
were applied to the whole universe. In this paper,test the
false positive rates in which a clustering is prése with a
large number of samples that do not belong to drojuster.

5

mANt-KGA

W Ant-LGP

ORrNWERUON

Figure 4: Performance comparison with threshold value 0.23

Error rate is major factor for calculating performa. Ant- | Parameters Ant-KGA | Ant-LGP
KGA shows better performance compared to Ant-LGP. Threshold :0.50
Results are shown in table 1 and 2. Error rate 3.59 4.8
Number of iteration 6 6
(c) lteration ——
Execution time 2.34 3.57
Clustering is a extensive iterative process. Algponi must be | Number of clusters 3 4
design in such a way that it can fit in main memadtgrmally

hybrid approaches are resources consuming but peopo
hybrid approach (Ant-KGA) give better performancetérm
of memory requirement. Ant-KGA gives the sami
performance in term of iteration as shown in teblkend table
2. In other words, Ant-KGA does not show any pearfance
degradation.

(d) Execution Time

Usually the efficiency or running time of an alghm is stated
as a function relating the input length to the nambf steps.
Run-time analysis is a theoretical classificatibattestimates
and anticipates the increase in running time (ortimne) of an

algorithm as its input size (usually denoted asojeases. In
term of execution time taken by algorithm, Ant-KGves

better performance.

Implemented (Ant-KGA) algorithm executed on differe
threshold values to identify its scalability. Wevhaxecuted it
with two threshold values (0.23 and 0.50). Thredheadlue

must be between 0 to 1. Results are shown in Thhled 2.

Parameters | Ant-KGA | Ant-LGP
Threshold :0.23

Error rate 2.8 4.2

Number of iteration 7 7

Execution time 5.4 6.4

Number of clusters 5 6

Table 1: Performance comparison with threshold value 0.23

Table 2: Performance comparison with threshold value 0.50

B Ant-KGA

ORNMWMBEUO N

B Ant-LGP

Figure 5: Performance comparison with threshold value 0.50

VI CONCLUSION

The proposed ANT-LGP model seems to work very Vil
the web log pattern analysis. In this paper, owugowas to
develop hybrid approach to analyze the hourly aaity dveb
traffic volume. The results also reveal the impoct of using
optimization techniques for mining useful infornoeti The
genetic nature of the algorithm makes it fairly wusbto the
effects of outliers within the data. A quantitatisemparison
has been given with various parameters to showopuasnce

improvement. The work show that proposed (Ant-KGA)

approach is well applicable in real-world applioas
including web log pattern analysis. The objectifaasearch
was to enhance the web log visualization and stredt
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information for the next phases of WUM process.pesed
work gives following advantages:

1. More powerful pattern analysis than using cotioaal

GP.

2. Efficient evaluation of cluster boundaries frtme intrinsic
feature exhibited by (Ant-K-GA).

3. Less complicated formulation of trail and attheeness via
the crossover and mutation genetic operators.
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