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Editorial
I ———

Although the microstrip antenna has been extensively studied in the past few decades as one of the

standard planar antennas, it still has a huge potential for ﬁ.lrthe_r developmentg. This 1s;uc 1gwes && 1;1;2{
for a Novel UWB modified Hexagonal microstrip antenna with curyed partial groun éJ éne ( o
CG). This is done for performance improvement of the patch antenna 1n terms of Gain and Group delay.
In conjuction with above work, a directional high gain cavity ]?ac'k shell rn'onopole': antenna dfor:( arv;d
Ku band application with improve antenna radiation characteristic and gain d'cspnf: of re’: uction 1:
bandwidth is published. It is compact, high gain directive antenna is necessary i microwave imaging

and radar application.

Wheelchairs are used by the people who are especially abled due to physiologi:cal or physical 1ll_nc=:ss:
injury or any disability. Recent development promises a wide scope in develqpmg smart whelelchau's:
An accelerometer based hand Motion Controlled Smart Wheelchair which is controll.ed using hand
movements. The system is divided into two main units: Mems Sensor and wheelchair control. The
Mems sensor, which is connected to hand on the wheelchair, is an 3-axis accelerometer can read analog
data of motion and ultrasonic sensor converts analog data into digital values and gives it to the 8051

microcontroller.

A review theory of non-uniform waveguide effectively examines the various methods adopted for
analyzing the propagation processes of waves of various natures. These techniques are used in the
solution of practical situations in various fields, such as plasma heating in nuclear fusion, materials
processing and radar and satellite communication systems.

The area of wireless sensor networks (WSNs) is one of the emerging and fast growing fields in the
scientific world. A wireless sensor network (WSN) consisting of a large number of tiny sensors can be
an effective tool for collecting data in diverse kinds of environments.Clustering is introduced to WSNs
because it has proven to be an effective approach to provide better data aggregation and scalability for
large WSNSs. Clustering also proves to be energy efficient as is operated on limited power.

A compact low-pass filter using microstrip stepped-impendance provides a very sharp cutoff frequency
response with low insertion loss. This fulfills the demand of newer microwave and millimeter-wave
systems to meet the various issues such as cost, performance and size in the field of telecommunication.
The use of microstrip provides the advantages of simplicity and ease of fabrication.
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Abstract— compact , high gain directive antenna is
pecessary in  microwave imaging and  radar
application so in this article a directional high gain
cavity back shell monopole antenna for X and Ku band
application is presented. The prototype antenna is
containing monopole structure radiator and semi
spherical cavity back for the goals of high gain and
directive pattern. The effect of cavity back structure is
investigated on four different models of monopole
structure such as Discone antenna and slant structure
for improving of the cross polarization. All these
structures are modified for 8-12 or 10-12 GHz with
VSWR less than 2 (more than 40%). At last a shielded
antenna is presented to improve antenna radiation
characteristic and gain despite of reduction in
pandwidth it help to increase the gain of antenna
more than 1.3 dBi at 9 GHz . The total sizes of
antennas are 30mmx30mmx20mm, so it is compact than
Horn antenna.

Keywords— monopole, polarization, cavity back, X-
band, shell , shield , Ku band

I. INTRODUCTION

Because of wide bandwidth and economics advantages
of UWB systems, they have been used in communication
systems, medical imaging, radio communication and
biomedical system such as brain struck and breast cancer
detection system [1-3]. FCC (Federal Communication
Commission) determined some laws and limitation for
UWRB systems such as frequency band of 3.1- 10.6 GHz for
wireless communication or Spectral density of -41.3 dBm
per MHz for UWB frequency band [4-5].Monopole
antennas are known as a conventional UWB antenna with
more than 120% bandwidth. Discone is celebrated type of
monopole antenna with Omni directional pattern [6-7]. In
last decade, difference model of monopole antenna have
been presented for UWB application with some similar
characteristics such wide bandwidth, linear ~polarization
and Omni directional pattern with low gain. [2] Circular
Disc Monopole (CDM) antenna is famous because of easy
design calculation and fabrication for UWB application.
Also in some studies have been tried to stabilize the
radiation pattern of CDM antenna by changing in ground

structure [8-9]. Another type is taper rectan'gulgx mo_nopolc
antenna that has been studied for notch application with slot
design and comer ground. It is used for directional
application [10-11]. Dipole antenna with new balun and
Radome is used for designing antenna with @ruchgm!
pattern in 7.4-10.5GHz. For achieving high gain, cavily
back has been used in here to improve antenna gain and
directivity [12]. Folded UWB Antenna is modified for
Wireless Body Area Network (WBAN) and Speciiic
Absorption Rate (SAR) for body tissue [13}.Mcinl shtcifizf
and cavity backs are kmown as conventional way 1o
designing directional antenna or reduce F/B ratio in antenna
and improve antenna efficiency [14-15] Metallic Stacked
Fabry-Perot Cavity Antennas with FSS and other kind _ui.
metamaterial have been considered because of their quality
for limiting or improving the wave propagation in some side
of antenna. They are used to improve gain and reduce the
F/B ratio [16-17]. Antennas with shield are noticed in many
experimental research for reduce size or making high
directivity antenna for GPR radar or other n;wigatiun and
detection system with narrow band characteristic [18-20].

II. ANTENNA DESIGN

Mono pole antenna are known for them UWB
characteristic and easy fabrication but these antenna has
some weakness such as Omni-directional radiation pattern
and low gain despite of weakness , these antennas has
good impedance matching and low profile. In other
hand shell and cavity back techniques is common way
for achieve directive pattern so in here a combination of
monopole antenna and shell is used for design UWB
antenna at X-band with compact size and directive high
gain pattern.  Fig 1 shows four different models for
prototype antenna. Obviously, antenna divided to two
essential parts of radiator and spherical cavity by copper
shell. The radiator is a monopole structure and it is
connected to SMA 50 Q feed line. The radius of ground is
15mm and total size of antenna is 30mm»30mm»20mm and
these size are more compact than conventional pyramidal
horn antenna . For this frequency range the horn antenna
dimensions are 45 mm x 35 mm x 100 mm .So the
prototype antenna has low profile and low weight than
horn antenna . The first antenna is contained a V shape
radiator with Smm height. Discone height for second model
is around 11.2 mm. In third and fourth model we used slant
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diator and the total height in both structures arc Smm. |
:I‘I designed antenna the feed gap is 0.3m, .

Fig.1 The prototype antenna

III. SIMULATION RESULT

In this paper has been shown the simulation of all
prototype antennas with HFSS 11 and CST microwave
studio 2009 by different full wave method and the results
have been compared together .The antenna parameters
have been studied for X-band and Ku-band at 8-12 GHz .
Fig.2 a, b, ¢, d shows the return loss comparison in HFSS
and CST for first to fourth antenna, respectively. As
presented in Fig 2, all antennas have wide impedance
bandwidth in the range of 8-12 GHz which is important for
radar application and satellite Ku-band communication for
TV satellite communication. The antennas return loss are
less than -10 dB at working frequency range.

——HFSS
—CST

Return Loss

ReturnLoss

——HFS5

Return Loss

8.5 95 10 105 11 115

12
4L

frequency (GHz)

(b)

-4 4 —HFSS
\ —CST

8.5 9.5 10

10.5
frequency (GHz)

(©)

11 115 12

Return Loss

.25 -
8 85 9 95 10 105 11 115 12 -25 = —
frequanw {GH:] 8 8.5 9 9.5 10 10.5 11 115 12
frequency ( GHz)
(a) (d)
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o dB(GainTotal)
| 7.9997=-200
[ 5.50282+000
-5 I . 3.6050e+800
——HFSS ~ 1,4089¢+000
-10 -7.86801e-001
-'é -2, 9849e+000
Z .15 -5.1819=+008
5 | -7- 3788e+000
2 -9, 5757e+000
-20 -1,1773e+201
-1, 3978e+201
25 -1, 61672+801
-1.8363e+001
. -2.8560e+001
-2,2757e+001
8 8.5 9 9.5 10 10.5 11 11.5 12 -2, 4954 e+081
frequency (GHz) -2.7151e+8081
() (b)
Fig.2 Antennas return loss in HFSS and CST a)V-shape radiato
Discone radiator c)Slant wire stru r
gnmr: horn anterina re structure d)slant Plane structure ¢) dB(GainTotal)
9, 4930e+800
s A 7. 1769e+008
By comparison return loss of prototype antenna with " 4. s609c+002
conventional horn antenna ,despite of large scale of | 2.5448+000
hom" antenna , the hom antenna has limited bandwidth Bl - caviarmen
and matching design process is too dramatic . But in A =4, 4031e+800
novel prototype antenna impedance match easy -6, 7192€+000
controllable by monopole structure. Fig 2.e shows the :i ?::f:::j
horn antenna return loss for this frequency range in -1.3867e+001
HFSS simulator . -1,5383e+001
‘ . | -1.8299:+801
Fig 3 shows the pattern at 9, 10 and 11 GHz for first By
antenna (V-shape radiator). The antenna presented a i gt
directional characteristic at all frequencies and typically the el i
gain for this structure is around 8-10dBi and antenna F/B (c)
ratio is more than 18 db .Antenna gain is around 8.22dBi for
9 GHs as shows in Fig 3.a and it is around 8 and 9.5dBi dblGainTotal)
respectively for 10 and 11 GHz. All the prototype antennas M e
have vertical polarization but slant structure in radiator is B 7 o9sSe-000
applied to improve the cross polarization. The pattern of R
hom antenna 10 GHz is presented in Fig. 3.d . With 1.2956e+020
comparison between pattern , Obviously horn has more e
gain and better F/B ratio to prototype antenna so here s.ieé:ﬁ
shield is suggested to improve the prototype antenna ~7.6375e+020
radiation attribute .. ' S
W ] -1.2184e+881
- -1, 4337e+201
dB(GainTotal) -1, 6571e+881
8. 2284e+2020 -1, B68Y4e+831
B. 476%e+288
e -2.1837e+081
3. 97404000 -2.3271e+001
1. 2226e+000
S -5 2006¢-001 (d)
sebeinl -2, 2603e+B80
-4,8316¢+000 Fig.3. Antennas gain for first model a) 9GHz b) 10 GHz ¢) 11 GHz d)
=-5.7832e+B08
st e horn antenna 9 GHz
-9, 2861=+800
-1.1036e+001
:f;:;::gg: IV. METAMATERIAL SHIELD
“4:p285es001 Metamaterial frequency selective surface (FSS) are
s s siadisny known as pelﬂodm structure that usually are used in
antenna for increase the gain . Soin here a shield is added

(@)

in front of antenna by using thin wire . Apparently, the
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shicld fens will effect on antenna bandwidth and gain. Fig 4
.‘l!':::“‘ prototype antenna with shicld fens and the return |§ss
1?9 presented at Fig 5. As shows in Fig 5 the antene,
bandwidth is reduced. The bandwidth is 8-9.5 Gily fur

return loss less than -10dB.

Fig.4. Antenna with shicld
0

4

ReturnLoss

8 8.5 9 85 10 105 11 115 12
frequency (GHz)

Fig. 5. Return loss of antenna with shield

db(GainTotal)

9.5342e+000 2
7. 8178e+000
! 6.1013e+000
. 4, 3648e+008 |

2. 6683e+000
.. 9.5186e-881
L
-7.6462e-001
-2.4811e+800
=4, 1976e+009
-5. 9140e+080
-7.6305e+008
~9, 3470e +000
=-1.1863e+001
-1, 2760e+0a1
-1, 4496e+201
-1.6213e+001
-1, 7929e+001

Fig. 6. The pattern of antenna with shield

Fig 6 shows the 3D pattern of antenna for antenna with
shield at 9 GHz .The gain in antenna with shield is increased
to 9.53dBi, so it shows more than 1.3dBi increment in
comparison to conventional model. Fig 7 shows the
comparison of cross polarization for Discone structure and

slant form .The cross polarization has been increased to
3.17dBi at 10 GHz.

ani
-0.472
=507
-18.5%
-15.5
-20.5
-25.5
-30.5 7§
-35.5
=hit. 5

(b)

Fig. 7. The cross polarization for 10 GHz a) for Discone model by for
slant structure

V. CoNCLUSION

In this paper, a novel compact antenna with UWB and
high gain for X and Ku Bands application is presented.
Here shows that with combination of monopole antenna
with cavity back shell , we able to achieve high gain
and directive radiation pattern . The prototype antenna
has low profile and low weight than horn antenna and
its shows more impedance matching and lower gain . So
by using FSS shield we are tried to improve the antenna
gain more than 1.3 dBi at 9 GHz In other hand we
shows difference model of radiator for our monopole
antenna and cross polarization have been checked for
slant and Discone model . So for high X-Pol application
with easy change in monopole structure we able to
achieve antenna with high cross polarization .
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Abstract: Wheelchairs are designed for disabled people,
those are physically and mentally challenged Children’s,
youngsters and old people can use Wheelchairs. When a
person is unable to walk or even when a person is
disabled, malformed or paralyzed from the hips down or
the legs, a wheelchair is generally used for their
movement. This wheelchair was basically designed for
walking especially for people with any of the above
physical deformities. They can feel ease and more
comfortable after using this wheelchair and it is indeed
very helpful for them as they can move about freely.
Recent developments are promises a wide scope of
development in the field of smart wheelchairs. In this
article presents a gesture based wheelchair which controls
the wheelchair using hand movements. The system is
divided into two main units, first one is MEMS Sensors
unit and second one is wheelchair control unit.

The MEMS sensors are connected to hand on wheel chair,
which is 3-axis accelerometer can read the analog data of
motion and ultrasonic sensor converts analog data into
digital values and it gives in to the 8051 microcontroller.

Keyword- Accelerometer, ADC, MUX, Microcontroller,
LCD, GSM Modem, Mobile.

L INTRODUCTION

In today’s time, an estimated there is 7,091,500,000 people 4 in
the world (as of Jan 13, 2013). Approximately
1,000,000,000 }i:eoé)[c live in the 34 “developed countries’. The
remaining 6,091,500,000 live in the 156 ‘developing countries’.
There are approximately 340,500 births each day in the world.
%!:l:proximate y 153,000 people die each day in the world.

erefore the world population increases by 187,500 every day.

In the 34 developed countries it is estimated that 1% or
10,000,000 people require a wheelchair. In the 156 developing
countries it is estimated that at least 2% or 121,800,000 people
require a wheelchair. Overall, of the 7,091,500,000 people in
the world, approximately 131,800,000 or 1.85% require a
wheelchair means at least 100 million children, teens and adults
worldwide need a wheelchair but cannot afford one. Some
international organizations believe that the number could be as
high as 6% of the population of developing countries. The

number in Angola is 20% of population of 12 million people.
Other "landmine" countries such as Afghanistan, Vietnam,
Cambodia, Bosnia, Eritrea, Ethiopia, Sierra Leone and
Mozambique have extremely high physical dis ability rates.
Traditional wheelchairs have some limitations in context &
flexibility, bulkiness and limited functions. Our approac)
allows the users to use human gestures of movement like
hands and synchronize them with the movement of the
wheelchair so that they can use it with comfort. Some
existing wheelchairs are fitted with pc for the pgesture
recognition. But making use of the pc along with the chair
makes it bulkier and increases complexity. This complexity is
reduced by making use of the accelerometer, the size of
which is very compact and can be placed on the fingertip of
the patients.

Other existing systems, which make use of the similar kind of
sensors are wired, which again increases the complexity of
the system. They also limit the long range communication.
This complexity is removed by using GSM module.

A. Black Diagram
The system comprises of different main parts:

AUCELEROMETER

Figure 1: Block Diagramme of Tx & Rx Accelerometer
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The different part of the wheelchair is Accelerometer,
GSM Module and Mobile receiver. In Accelcrometer
reads the values of wheelchair motion and gives input
to the ADC and ADC convert analog input into
digital output is transmitted to the microcontroller
and then transmitted by GSM Module to Mobile
receiver. In Fig. 1 shows the block diagram of the
Accelerometer. To control the movement of
wheelchair by providing proper data to dc motor
controller, this is connected to the wheelchair and it
controlling the direction of dc motors.

II. GENERAL DESCRIPTION

The ADXL335 is a small, thin, low power, complete
3-axis accelerometer with signal conditioned voltage
outputs. The product measures acceleration with a
minimum full-scale range of +3 g, It can measure the
static acceleration of gravity in tilt-sensing
applications, as well as dynamic acceleration
resulting from motion, shock, or vibration.

The user can selects the bandwidth of the
accelerometer using the CX, CY, and CZ capacitors
at the XOUT, YOUT, and ZOUT pins. Bandwidths
can be selected to suit the application, with a range of
0.5 Hz to 1600 Hz for the X and Y axes, and a range
of 0.5 Hz to 550 Hz for the Z axis.

The ADXL335 is available in a small, low profile, 4
mm % 4 mm X 1,45 mm, 16-lead, plastic lead frame
chip scale package (LFCSP_LQ).

o2

:an],::s | aurut AWI :L

LK1
INLoE

11

AC AP DEMCSD QUIPUT ANT |

'1—’
TI1T

OUTTUT &N

Figure 2: General Block Diagramme of
Accelerometer

III. METHODOLOGY

The ADXL335 is a complete 3-axis acceleration
measurement system. The ADXL335 has a
measurement range of +3 g minimum. It restrains a
polysilicon surface-micro machined sensor and signal
conditioning circuitry to implement open-loop

acceleration measurement architecture. The‘ output
signals are analog voltages that are proportional to
acceleration. The accelerometer can measure Phe
static acceleration of gravity in tilt-sensing
applications as well as dynamic acceleration resulting
from motion, shock, or vibration.

Figure 3: ADXL335 Accelerometer

The sensor is a polysilicon surface micro machined
structure built on top of a silicon wafer. Polysilicon
springs suspend the structure over the surface of the
wafer and provide a resistance against acceleration
forces. Deflection of the structure is measured using a
differential capacitor that consists of independent
fixed plates and plates attached to the moving mass.

The fixed plates are driven by 180° out-of-phase
square waves. Acceleration deflects the moving mass
and unbalances the differential capacitor resulting in
a sensor output whose amplitude is proportional to
acceleration. Phase-sensitive demodulation
techniques are then used to determine the magnitude
and direction of the acceleration.

The demodulator output is amplified and brought off-
chip through a 32 kQ resistor. The user then sets the
signal bandwidth of the device by adding a capacitor.

This filtering improves measurement resolution and
helps prevent aliasing.

MECHANICAL SENSOR

The ADXL335 uses a single structure for sensing the
X, Y, and Z axes. As a result, the three axes’ sense
directions are highly orthogonal and have little cross-
axis sensitivity. Mechanical misalignment of the
sensor die to the package is the chief source of cross-
axis sensitivity. Mechanical misalignment can, of
course, be calibrated out at the system level.

FEATURES

1. 3-axis sensing
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2. Small, low profile package o . . _ _
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* ‘CS : . . .
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"B i T : ‘e i h GSM modem
BW adjustment = be used to send alert through

* o ent with a single capaciton per accordingly. The whole clectronic circuitry and the

a battery bank with

axis
motors will be power assisted by
able to continuously

9, RoHS/WEEE lead-free compliant s ity oEA s should be

supply a current of 1 ampere for exactly 1 hour.

APPLICATIONS

1. Cost sensitive, low power, motion- and
tilt-sensing applications

-

2. Mobile devices : -

3. Gaming systems (_ Star )

4, Disk drive protection TS

5. [Image stabilization R __l_ ey o

6. Sports and health devices 2051 Microcontroller Select l

lines select through 8 1 MUK
PERFORMANCE l
Rather  than ~ using  additional ~ temperature MUX take Input from
compensation ?II’CUItry, innovative design techniques Accelerometer Tz Output to ADC \
ensure that high performance is built in to the : s
ADXL335. As a result, there is no quantization error L
b

hysteresis is very low (typically less than 3 mg over

or non monotonic behavior, and temperature
the —25°C to +70°C temperature range). [

ADC Conwvert Analog Input to
Digital Output & Tx to 8051

h 4

{ Microcontroller Tx Message )

1y WORKING through GEM Module
The proposed model is a wheelchair prototype built l
around eight bit microcontroller platforms. The Ressive missiage by Mobils i
microcontroller takes the input from acceleration ) I;v EgI-»TD ) }
sensor installed on the wheelchair covering all the =
directions and provides corresponding outputs that l

helps user to take decision and make judgments for
the safe movement and control of the wheelchair. For Stop
movement control an analog joystick is to be
installed on the wheelchair left arm-rest of
wheelchair that will be responsible for the forward,
backward and left-right movements of the
wheelchair. The output of joystick is in nature of

analog. So that signal will be converted to digital VL. CONCLUSION
form by using an analog-to-digital converter before

Figure: Flow Chart Accelerometer working

In the race of man v/s machine, hand gesture

being feed as an input to the microcontroller for

further processing. The microcontroller will get controllt.:d §fm comes as an cxamplc of
inputs continuously from the joystick and companionship of man and machine. Taking the
corresponding outputs  will be controlling the technology to the next level from speech recognitions
wheelchair motors for movement of directions. The }a‘na:‘l d“;sz":':;?;ﬂ:d';ic tl‘j‘;::‘;l:ili’mopﬁ:;?f;
system will send alert signal to the concermed persons 12C chip we can connect up to 128 chairs using a



© KIET I

(1

(2]

3]

[4]

(5]

]CE KIET International Journal of Communications & Electronics
Volume. No. 3, Issue No. 2, July-December 2015, ISSN: 2320 - 8996

single remote. The applications pf the same can be
plenty. This s/m gives the user mdt?.pmdcncc and a
psychological advantage of being independent. To
avoid physical deficiency to the user come  the
accelerometer to the rescue as with the slight twist of
the finger the user gets the ability and freedom to turn
the wheelchair into the desired direction. Of course
some training is required to use the accelerometer
wheelchair as its quite sensitive but in the end there
could not be a better use of technology for an
individual who is deprived of the same physical
strength.
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Abstract— Uniform waveguides are widely used in
teleccommunications systems both for ground and space
applications. The theory of uniform waveguides is well-
known but not all waveguides of a telecommunication
system are uniform and so-called non-uniform waveguides
are also encountered. This paper reviews various kinds of
pon umiformity observed in waveguides and different
methods adopted by researchers for analysing these non-
uniform waveguides have been discussed.

Keywords— Non-Uniform, Waveguides, Taper, Coupling
Coefficient, Orthogonal

I. INTRODUCTION

Non-uniform element is a gradual waveguide taper with a
length which is longer than either of the dimensions of the
waveguide cross section. The parameters of these waveguides
are slowly changing functions of one of the coordinates. A
bent waveguide with a radius of curvature larger than the
cross section dimensions or a long tapering between two
waveguides with different cross sections or a long waveguide
twist comes under the category of non-uniform waveguides.
These devices operate in a broad frequency band. Since the
cross sections of these waveguides is essentially larger than
the wavelength, so lot of various modes can propagate in
gradual waveguide transitions. These waveguides are
designed in such a way that the main part of the incident
power is carried away by one specific wave while

simultaneously the amplitudes of the other modes are
maintained very small.

Any complicated waveguide non-uniformity can be
considered as the superposition of several basic kinds of non-
uniformity like: a bend, a variation of the filling medium, a
variation of the wall impedance and a variation of the
waveguide cross-section. A waveguide bent by a finite angle
can be considered as the limit of a waveguide consisting of a
lot of small tilts. Similarly, the properties of a continuously
varying filling medium can be represented by the limit of a
waveguide filled with a multilayered medium, and a variable
cross section waveguide is the limit of a lot of small cross-
section steps. Now different methods adopted by the

10

researchers for analysing these non-uniform waveguides have
been discussed.

II. METHOD OF FIELD CONTINUITY ADJUSTMENT

The method of field continuity adjustment is based on ficld
expansion in to a sum of waves forming the electromagnetic
field of the uniform and non-uniform waveguide and on the
continuity requirements for the ficlds at the boundary which
leads to linear algebraic coupled wave equations for the
coefficients of these expansions. The application of this
method is limited to simple non-uniform waveguide structures.
In the works of Lewin (1955a and b), Piefke (1957) and
Solymar (1959b) the reflection Coefficients of the wave were
obtained by this method for rectangular waveguide
broadening [1]. An equivalent method was employed by Mar’
in to determine the coupling and reflection coefficients when a
rectangular waveguide is broadened in the E-plane. Solymar
(1958, 1959d) applied this method to circular waveguides for
the determination of the coupling coefficient between the TEq,
and TEq, modes [2] [3][4]. Also, Tanaka (1957) did the same
for the calculation of the coupling and reflection coefficients
in the general case of arbitrary wave incidence [5]. Jouget
(1947a) also solved the problem of the interconnection of two
rectangular waveguides, one being straight and the other being
bent, by the method of field continuity adjustment. But this
method is limited to simple non uniform waveguide structures.

II.CONFORMAL MAPPING

Conformal mapping was used by Krasnushkin (1945) for the
analysis of planar waveguides [6]. By means of this method
the complicated boundary of the non-uniform waveguide is
transformed at the limit in to two straight parallel lines. After
which the wave equation describing the field in the waveguide
becomes more complicated and adopts a form equivalent to an
inhomogeneous medium placed between two parallel lines.
The parameters of this inhomogenity are related to the
conformal mapping function .Rozhdestvenskiy and
Chetayev(1951) used conformal mapping to solve the problem
of matching transitions with dielectric filling [7]. Conformal
mapping was also applied by Weinstein (1957) where the
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problem of a slow varying non-uniformity in a planar
waveguide was solved by variational methods, Now
conformal mapping can be used for the case of circular
straight waveguides but it can not be employed for more
complex problems like the simultaneous broadening of a
rectangular waveguide in two planes, so for these cases
special methods were used.

IV. MATCHED CO-ORDINATE SYSTEM

In this method a coordinate system was introduced where
Maxwell’s equations incorporate additional terms proportional

to the curvature, in contrast to the Cartesian orthogonal system.

These terms represent supplementary currents generated by
the propagating wave. This method was used by Jouget
(1947b) for circular waveguide, bent along a circumference
with a large radius r.The publication by Lewin (1955b) also
relates to this method, where the wave numbers of the eigen
waves for twisted and curved rectangular waveguides are
determined. Viktor ova and Sveshnikov (1958) also applied
this method for a waveguide bent along a double curvature

line and simultaneously having a slow variation of its cross
section [8]. Pokrovskii, Ulinich and Savvinyk(1958) proposed
a productive idea for the calculation of straight waveguides
with variable cross section , based on the introduction of a
special system of coordinates in their paper about planar
waveguides [9]. Later on Discontinuous horn transitions
between two waveguides, that means waveguides with their
generatrices described by analytical functions having
discontinuities in the first derivative, and problems relating to

cut-off cross section waveguides were investigated using this
method.

V. CROSS SECTION METHOD

In this method the electromagnetic field in a nonuniform
waveguide is represented by means of a superposition of the
mode fields corresponding to more simple waveguides. The
coefficients of this superposition satisfy ordinary differential
coupled wave equations and from the solution of these
coupled wave equations the amplitudes of the waves scattered
by the non uniform waveguide can be determined. Stevenson
(1951a) discussed straight waveguides with variable cross
section in which the electromagnetic field was expressed
through six functions, each of which was expanded in terms of
eigenfuctions of TE and TM modes corresponding to the
constant cross-section uniform waveguide [10]. Now to obtain
the coefficients of these expansions, second order differential
coupled wave equations were derived. But the mathematical
apparatus obtained from this procedure is very large and
complicated and the only attempt to apply it to practical
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problems for the determination of the field scattered on a
nonuniform waveguide section was done by Leonard and yen
(1957) [11].In this work they calculated the reflection
coefficients for several waves at the connection of a straight
circular waveguide with a cone and moreover the reflections
from the broadening of a rectangular waveguide. The
formulae obtained for the rectangular waveguide are still valid,
but for the case of circular waveguides they are wrong

The cross section method is proposed again by Schelkunoff
(1955) and it is illustrated by several examples of broadening
planar waveguides and also by waveguides bent along 2
circumference arc [12]. The work published by Heyn (1955)
also presents the expansion of the wave fields of a constant
cross-section bent waveguide through straight waveguide
fields. In both papers, first order differential equations were
established for the determination of the expansion coefficients,
but these equations remain unsolved and the expressions for
the scattered wave amplitudes were not presented.

Unger then in (1958a) applies the mathemnatical apparatus
proposed by Schelkunoff to the practical problem of the
incidence of a TEOl wave into a symmetrical transition
between two circular waveguides [13]. The amplitudes of the
waves propagating in both directions are used as variables
instead of the coefficients of the field Fourier expansion as it
was done in Schelkunoff (1955) and Heyn (1955) and
therefore the expressions for the amplitudes of the TE, waves
scattered forwards have been obtained.

Reiter (1959) independently from Schelkunoff but employing
approximately the same method, studied variable cross section
straight waveguides [14]. His results were applied later to the
calculation of practical cases in Solymar (1959a) in a more
comfortable form. The paper of Lyubarski and Povzner (1957)

were also viewed as another version of the cross section
method [15].

Variable cross—section straight waveguides were also
considered in the papers of Gutman (1957, 1958, 1959,
1959b). Their originality, compared with Schelkunoff (1955b)
and Reiter(1959) and to the further works based on these
publications , consists in the introduction of a special system
of coordinates as well as in another method to deduce the
differential equations. The paper published by Emelin(1958)
generalizes this method to the case of simultaneously varying
shape of the cross section and the direction of the axis [16].

VI. CONCLUSION

Electronic devices generating high power millimeter waves
produce electromagnetic fields with a very complex structure.
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It is necessary to launch this power with minimal losses and
with a specific field structure. This makes the use of
nonuniform waveguides compulsive. Depending upon the

type of nonuniformity, appropriate method is applied for its
analysis.
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Abstract—In this papera Novel UWB modified Hexagonal
microstrip antenna with curved partial ground plane
(HMSA-CG) is proposed. The hexagonal patch is a flower
like structure. This paper investigates performance
improvement of the patch antenna in terms of Gain and
Group delay. Simulation results are obtained using Ansoft
HFSS. Design issimulated on Rogers RT Duroid 6002
substrate.The Modified Hexagonal MSA shows improved
average gain characteristics of3.6 dB(maximum gain
varies from 1.9 dB to 5.4 dB in UWB), almost flat Group
delay and impedance bandwidth from 3-113 GHz.
Radiation pattern observed is Omnidirectional.

Keywords—UWB(Ultra Wide  Band);  Gain;Group
Delay; Hexagonal Microstrip Patch Antenna with Curved
Ground Plane (HMSA-CG).

I INTRODUCTION

In 2002, for the use of indoor and hand-held systems, the
Federal Communication Commission (FCC) released ultra-
wide band (UWB) from 3.1-10.6 GHz. Enormous research is
going on UWB antennas in both academia and industry for
applications in wireless transmission systems. Very low power
pulses, below the transmission noise threshold are emitted by
an UWB system[1].

The UWB antenna should be compact, planar and low cost.

Integration of antenna with electronic PCB circuits should also
be feasible[2].

Not only return loss, radiation patterns and gain, for short-
range high- speed low power UWB communication, it is
important to evaluate waveform distortions also[3].
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In 2008 HadiBadjian and Chakrabarty reported a UWE patch
antenna design on FR-4 substrate operating in frequency band
of 1.78 — 6.59 GHz. This antenna consists of a rectangular
patch with one step and partial ground plane [4]. In same year,
Lim, Nagalingamand Tan presented a compact design of
microstrip UWB antenna operating between 4.1 GHz to 10
GHz. The antenna parameters are demonstrated
frequencyand time domain as well[5]. A planar Ultra-
wideband Monopole Antenna with WLAN notch is designed
by Wang, Li and Quan [6]. In this, radiating element is a
hexagon and UWB is achieved by implementing partially
modified ground plane. Rejection characteristics is obtained
by etching an arc slot.

in

In 2010, Azim, Mobashsher, Tariqul Islamand Norbahiah
designed a square shaped planar antenna having partial ground
plane with a slot, operating in 2.95 to 15.44 GHz [7]. Ping,
Chakrabarty and Amir Khanhave designed an Impulse-Ultra
Wideband (I-UWB) slotted rectangular patch antenna with
partial ground plane operating in 3.34 GHz to 20 GHz [8]. A
pentagon shaped CPW feed monopole antenna on foam
substratewas proposed by Robert A. Moody and Satish K.
Sharmain [9]. They studied the effect of rectangular slots in

both the ground plane and the planar monopole on gain and
radiation pattern of the antenna.

In 2011, an UWB printed slot antenna was presented by M.
Kumar, A. Basu, and S. K. Koul[3].The antenna covers band
of 3.1 to 10.6 GHz on a piece of dielectric substrate of size
30.4mm X 35.4 mmwith improved performance in time and
frequency domain. Mandal and Dashave reported a UWB
printed  regular hexagonal monopole antenna fed by a
microstrip line [10].In this design an inverted U-shape slot is
etched in patch which createda notch band at the wireless local
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Table I shows the comparison of the two proposed antennas.
Both antennas are UWB in nature and omni-directional but the
avefage gain and group delay is better in HMSA-CG. At upper
regum of UWB, gain improved due to curved ground. Average
gain is calculated for UWB range i.e. 3.1-10.6 GHz. Although
galn obtained is low but a low gain is of little concern in
UWBSYStems, where power may actually be intentionally
reduced to noise levels. More important is flat Gain and group
Gelay (3] and we have achieved this goal to some extent in this
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IV. CONCLUSION

The modified hexagonal microstrip antenna with curved partial
ground has been proposed for UWB communication systems. It
has been demonstrated bysimulated results that the gain and
group delay of this antenna isbetter and stable than the
previousdesigned HMSA-FS. Further a stop band at
approximately 5 GHz to 6 GHz frequency range can be
implemented to avoid interference from WLAN or
HYPERLAN bands.
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Abstract=The area of wireless sensor networks (WSNs) is
one of the emerging and fast growing fields in the scientific
world. This has brought about developing low cost, low-
power and multi-function sensor nodes, However, the
major fact that sensor nodes run out of energy quickly has
been an issue and many energy efficient routing protocols
have been proposed to solve this problem and preserve the
long life of the network, WSN consisting of a large number
of sensor nodes is effective for gathering data in a variety
of environments. Since the sensors operate on battery of
limited power, it is a challenging task to design an efficient
routing scheme which can minimize the delay while
offering high energy efficiency and long network lifetime.
Achieving both energy efficiency and scalability at the
same time is a challenging task in wireless sensor
networks. This is very crucial to ensure that the system

operates at minimum energy with increasing scalability
and network life-time.

Keywords:—Wireless sensor networks (WSNs), energy
efficiency, network lifetime, scalability,

clustering
algorithm, hierarchy.

L. INTRODUCTION

In these days, wireless sensor metwork emerging as a
Promising  and interesting area. Homogeneous and
Heterogeneous nodes are used in wireless sensor network
where a wireless medium is used by the nodes to communicate
With each other, A hundred to thousands of nodes can be
deployed in the sensing region to sense the environment.
%€ hodes work cooperatively and send information to the
sink, Figure 1 shows the basic architecture of WSN. Wireless
SENSOr network can be categorized into two types first
Unstructureq W . The nodes are densely deployed and also
the nodes can be deployed in ad-hoc manner in the sensing
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area or region. Second is Structured WSN -
developments of some o all nodes are preplanned. The nodes
placement is also planned. So, the maintenance of structured
WSN is much easy as compare to Unstructured WSN [1].

- Sensor node

Figurel. Basic architecture of wireless sensor networks [2]

Sensor nodes work cooperatively to monitor environment
conditions such as temperature, sound, vehicular movement,
pressure and pollutants. The sensor nodes are deployed in the
sensing area through wireless links which provide
opportunities for many civilian and military applications, for
example intrusion detection, battlefield monitoring and
availability of equipments, environment observation and home
intelligence.

Basically a sensor node is made by four components a
sensing unit, a processing unit, a communication unit, a power
unit. Figure 2 shows the sensor node. A sensing unit is made
up of one or many sensors and analog to digital convertor.
Where the sensor nodes sense the physical phenomenon and
generate the analog signal. Than the ADC convert these
analog signal in digital signals which are sensed by the
sensors. After the conversion of the signals they are fed into
processing unit. The processing unit has limited memory
(storage) and processor (microprocessor) provides full control

4
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///-
nodes. A communication unit use radio for data

t0 ? ssion pandwidth nodes. The n-fost important component
pol £ 2 sensor node is power unit which supply power to
ocs. There can be more components or units can be
::;;i 0 the sensor node, depending on different applications.

TRANS.
RECEIVER

PROCESS
=

POWER UNIT

Figure
Figure2, wireless sensor node

In some specific application where we need the location
information, there we use global positioning system (GPS) in

*  Normal Node
® Cluster Head
... Inter-cluster

route of data

_ Intra-cluster
route of data

T

Data Sink

Figure 3. Clustering process in WSN[2]

II. ENERGY EFFICIENCY IN ROUTING

More research works have already been done in routing in
WSN, since energy efficiency is more important for wireless
Sensor networks than any other networks. In wireless
‘ommunication, data transmission consumes more power than
data processing, The battery power of the node will be reduced
Whenever they transmit more number of data proportionately.
In order 1o reduce the data size we can prefer techniques like
g:iegmim or aggregation. Data fusion is that in which the
Tﬂducedda'la are fused at certain point for transmi-tting 4.:lata at

o Size. There are two types of aggregation in which the
SOurc:spe O_f data aggregation will data gathered from different
Droblen ‘f"‘u‘ be fused and' s.cm in reduced size. But the
ks 18, it lacks in precision and accuracy of data from

Sensor nodes. In the second method both the data

IIL
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nodes. Some specific applications need to move the sensor
nodes, than the motor can be used as a component or unit in o
node. These units should be small so that power cossumption
will be less. The sensor nodes are grouped called clustering
When the sink is far away from the sensing region then the
local aggregation is much better than direct communication.
Thus clustering works efficiently in those conditions o
environments which aggregates the nodes into clusters. Thes
is only a one cluster head for a cluster. Cluster heads can be
chosen by sink or members of the clusiers. Cluster heads serve
as relays for transmitting the data to the sink. The cluster head
of the cluster have the same transmission capacity as the
sensor nodes. Data aggregation at cluster head reduces the
number of data transmission to the sink and improves energy
efficiency and lifetime of the network. Figure 3 shows basic
clustering process in wsn.

under the single header are combined together and forwarded
to the base station. Here header packets consolidates and pass
it to the base station without any modification to the original
data from the sensors. Thus accuracy can be improved.[3]

In order to prolong the lifetime of the WSN, designing
efficient routing protocols is critical. It has been established
that most of the energy consumption in a WSN comes from
data reception and transmission. A good routing protocol
therefore can reduce the number and size of unnecessary
transmissions that take place, thus helping alleviate the energy
crisis in WSNs. Hierarchical routing algorithms are techniques
with special advantages related to scalability and efficient
communication. The main aim of hierarchical routing is to
optimize energy consumption of sensor nodes by arranging the
nodes into clusters. Data aggregation and fusion is performed
within the cluster in order to decrease the number of
transmitted messages.

ENERGY EFFICIENT HIERARCHICAL ROUTING

Among the issues in WSN the consumption of energy is
one of the most important issues. Regarding energy efficiency
Hierarchical routing protocols are found to be the best. By the
use of a clustering technique they minimize the consumption
of energy greatly in collecting and disseminating data.
Hierarchical routing protocols minimize energy consumption
by dividing nodes into clusters. In each cluster, a node with
more processing power is selected as a cluster head, which
aggregates the data sent by the low-powered sensor nodes.[4]
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rimary motive of hierarchical routing is to maintain
e ]:unpﬁon of energy by sensor nodes as an efficient one
. ulti-hop communication that too in a particular
{hrovg by doing fusion and data aggregation to decrease the
clustens of transmitted messages to the sink. Formation of
nmﬂfis mainly based on the sensors energy reserve and
duitgmity to the cluster head.[5]
mﬁe set of aspects that are used to differentiate all lustering
ool protocols are discussed below

the ¢O"°

A Clustering Method

The three approaches are used for clustering process are
centralized, distributed and hybrid. In centralized clustering,
the clusters and cluster heads are made by an authority
(cmtrali:ted authority). In distributed clustering, all the nodes
in the clusters can took the decision of becoming cluster head
for the current round. Hybrid clustering is the mixture of both
of above.

B. Cluster Properties

In clustering process, following properties are used in the
structure of the cluster.

e O S, h

Figure 4. Hierachical routing scheme(2]

!) Cluster Count: Cluster heads can be pre assigned for
rnxed clusters or cluster heads can be elected by its cluster
d;m bers for variable number of clusters. Cluster count can be
cl ned as n_uml?ef of clusters formed in a round. Small size

uster distribution can be better to conserve energy in
wireless sengor network,

4 Choter Stoes Clugier: size: Iy e maximum: distande
Ween the sensor (member) nodes and cluster head. Cluster
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size can be fixed for fixed clusters or it can be variable for
each cluster. Large sized clusters are not goad
energy consumption because it

distance.

m term of
maximizes transmission

3) Cluster density: Cluster density is proportion
of cluster member in cluster and cluster area. In fixed
clustering approach, there is density of ciuster where as in
dynamic clustering the cluster density is vaniable. So it is a hig
challenge to conserve energy of cluster heads in dense
clusters.

4) Message count: The number of message transmissions is
required for a cluster head selection is called as message
count. The cluster heads are chosen using message
transmission in many non probabilistic algorithms. If message
transmission number is more for a cluster head than the energy
consumption also increases.

5) Stability: During the clustering process if cluster counts
are not varied than it is called fixed. But if the cluster counts
varied during clustering process than that is called as adaptive.
Fixed cluster count gives more stability to the WSN’s.

6) Intra-cluster Topology: The communication between the
cluster head and the sensor (member) nodes can be direct or
multi-hop. This depends upon the sensor node’s range of
transmission. If the communication range of sensor node is
very high than the node can direct communicate with cluster
head (CH). But if the transmissions range of the node is low
than the node can communicate with CH using multi-hop.

7)  Inter-cluster head connectivity: The procedure
indicates the communication between the CH and the base
station (BS). CH has some range or capability to connect to
the BS. But if CH have not that capability than clustering
scheme has to ensure some intermediate provision of routing
to base station.

C. Cluster-head Capabilities

The capabilities of cluster heads during clustering process
play very important role. The capabilities of CH’s can
influence the clustering process in terms of stability and life
time of sensor network. Following are some aspects for
differentiating the clustering process.

1) Node Type: Some nodes are pre chosen as cluster
heads at the time of sensor nodes deployment for that round
only depends upon their energy and computation resources.

2)  Mobility: Mobile CH can be used for balancing the
cluster which gives the better network performance. Mobility



0

]\?‘

Volume. No, 3, Issue

Y

s in the network canc assigned on (he basis of
of C1 os defined in clustering scheme. If there is any need in
“h}cf::wofk than mobile cluster heads can be re-locatable
¢

gsilf' s

Role: The role of CIT's in the network is to collect the
2 ation from sensor nodes, aggregate that information and
l];()d s the bhase station,
5

D. Cluster-head Selection

Cluster heads can be pre assigned or chosen randomly
fom deployed sensor network. Following are the two ways to
select the cluster head.

1) Probability Based CH Selection: In probability based
dlustering algorithm, each sensor node in the network uses pre
assigned probability to determine the initial cluster heads,
probability can be the maximum energy of the sensor nodes.

2) Non Probability Based CH Selection: In non probability
based clustering algorithm, the cluster heads selection is based
on sensor nodes proximity, connectivity and degree.

DIFFERENT CLUSTERING ALGORITHM IN WSN
A. LEACH

W. R Heinzelman, A. P. Chandrakasan and H.
Balakrishnan [9] proposed Low Energy Adaptive Clustering
Hierarchy (LEACH) protocol in 2000. It is one of the most
popular hierarchical routing algorithms for sensor networks.
The idea is to form clusters of the sensor nodes based on the
received strength of the signal and use local cluster heads as
routers to the BS. This will save energy since the
transmissions will only be done by such cluster heads rather
than all sensor nodes. Optimal number of cluster heads is
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clsllmalcd to be 10 percent of the tota] number
the data processing such as data fusio
local to the cluster

of nodes. All
n and aggregation are

Cluster heads change randomly over time
the energy dissipation of nodes. This d
node choosing a random
becomes a ¢
less than the

in order to balance
ecision is made by the
number between 0 and 1. The node
luster head for the current round if the number is
following threshold

Tn)= "I"'_"'pe:'(‘_f:j', neegG

P

= ; Otherwise

(1)

Where p is the desired percentage of cluster heads (e.g. 0.1), r
is the current round and G is the set of nodes that have not
been cluster heads in the last 1/p

rounds. However the limitations of Leach protocol are that it
uses single-hop routing within cluster and thus not applicable
to networks deployed in large regions, dynamic clustering
brings extra overhead, assumes all nodes can transmit with
enough power to

reach BS, if necessary (e.g., elected as CHs), Each node
should support both TDMA and CDMA, failure of cluster
head is a problem and cluster head selection is a difficult
problem to optimize. However LEACH is only effective for

homogeneous network as it sets same probability of becoming
cluster head to all sensor nodes.

Different clustering algorithms

TEEN SEP

‘ LEACH

DEEC EECS HEED

EEUC

\ E-SEP

M-GEAR

APTEEN PEGASIS
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. equently, 2 num.ber of enhancements 1o (he
'r tional LEACH routing protocol have been proposed
o mmarized. In Centralized LEACH (LEACH-C) [10)
d i SUM . .
jjon of the nodes is sent to the BS, which then selects CHs
wfeach round. No. of CHs is fixed to a predetermined value,
The BS utilizes global hm“’lf:'dge of the network to produce
petter clusters that require less energy for data
Umgnission.Balanced-IjEACH protocol (LEACH-B) [11] a
adﬂpﬁve strategy is de51gned .Wl'_it‘:l'eby each node chooses its
(H evaluating the energy dissipated in the complete path
petween itself and the final receiver, passing by the CH. It
erforms well when the final receiver is closer to the sensors.
jn Two-Level LEACH (TL-LEACH) [12] two level hierarchy
of CHs are formed. The secondary CH collects data from the
duster members and relays the data to the base station through
2 primary CH that lies between it and the BS. Here better
distribution of the energy load among the sensors in dense
networks. In Multi-hop low energy adaptive clustering
hierarchy (MH-LEACH) [13] the CHs away from the sink,
sends data to the sink using the other CHs as relay stations. It
improved throughput. In Advanced-solar aware- Low energy
adaptive clustering hierarchy protocol (A-s LEACH) [14] all
nodes are considered to be solar powered having battery
power as backup, where CHs initially selected by BS, chooses
the next CHs after a certain time called round. Here enhanced
data aggregation by FIFO priority scheme and collision
minimized non-persistent Carrier Sense Multiple Access
(CSMA).
B. PEGASIS

S. Lindsey and C. Raghavendra [15] introduced Power
Efficient Gathering in Sensor Information ~Systems
(PEGASIS) protocol in 2002. It is an improved version of
LEACH protocol. Instead of forming clusters, it is based on
forming chains of sensor nodes. One node is responsible for
routing the aggregated data to the BS. Each node aggregates
the collected data with its own data and then passes the
4egregated data to the next ring. The difference from LEACH
'S o employ multi hop transmission and selecting only one
node to transmit the data to the sink or base station. Since the
OVerl.)md caused by dynamic cluster formation is eliminated,
r;"h‘ hop transmission and data aggregation is employed,
*EGASIS outperforms the LEACH. However excessive delay

is i :
:mm’ﬂ'm%d for distant nodes, especially for large networks,
“re single leader can be a bottleneck.
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C. TEEN
In 2001, A. Manjeshwar and T3
Threshold sensitive Energy If

ry Iificient sensor |
(TEEN) protocol. Closer nodes foier
heads to transmit the collected dat:

Forming the clusters, cluster heads Lrosd

values. First one is hard thresh id: it i
value of an atiribute to trigger a senso

- LY ! 4
NCAG, mart ArasnoiQ

allow the nodes to transmit the event, if the event ocours in the
range of interest. Therefore a significant reduction of the
transmission delay occurs. Unless a change of minimum sof

threshold occurs, the nodes don't send a new packet of data.
Employing soft threshold prevents from the redundant data
transmission. Since the protocol is to be responsive to the

sudden changes in the sensed attribute, it is suitable for time-
critical applications.

D. APTEEN

A. Manjeshwar and D. P. Agarwal [17] proposed Adaptive
Threshold sensitive Energy Efficient sensor Network Protocol
(APTEEN) protocol in 2002. The protocol is an extension of
TEEN aiming to capture both time-critical events and periodic
data collections. The network architecture is same as TEEN.
After forming clusters the cluster heads broadcast attributes,
the threshold values along with the transmission schedule to
all nodes. According to energy dissipation and network
lifetime, TEEN gives better performance than LEACH and
APTEEN, because of the decreased number of trans- missions.
The main drawbacks of TEEN and APTEEN are overhead and
complexity of forming clusters in multiple levels,

implementing threshold-based functions and dealing with
attribute based naming of queries.

E. SEP

In 2004, G. Smaragdakis, [. Matta and A. Bestavros
proposed Stable Election Protocol (SEP) [18]. This protocol is
an extension of LEACH. It is a heterogeneous aware protocol,
based on weighted election probabilities of each node to
become cluster head according to their respective energy. This
approach ensures that the cluster head election is randomly
selected and distribution is based upon the fraction of energy
of each node, which assures a uniform use of the energy. In
this protocol, two types of nodes (two tier in-clustering) and
two level hierarchies were considered. CHs selecting
probability for normal nodes is
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Purm = (14m.a) (2)
ed nodes
d for advanc 1+a .
Parm = Popt *Tyma (3)
here Pont is the optimal probability of each node to become
\

. The idea is that the advance nodes have to become the
H‘s more often than normal nodes. SEP gives better result as
C wlue of @ and m will increase.SEP maintains the
ﬂ;mmss of well-balanced energy consumption.

A initially, advanced nodes have to become the CHs more
often then normal nodes. Thus, SEP yields longer stability
cegion by utilizing the extra energy of more powerful nodes.
gut the main drawback of SEP method is that the election of
ihe cluster heads among the two type of nodes is not dynamic,
yhich results that the nodes that are far away from the
powerful nodes will die first. SEP sets two probabilities based
on only nodes initial energy. But the possibility in SEP is that
after certain rounds an advanced node might become normal
node due to more energy consumption. In such conditions,
SEP selects low energy node as a maximum probability of
being cluster heads SEP is only aware of nodes initial energy.

F. E-SEP

The extension of SEP, Femi A. Aderchunmu and Jeremiah
D. Deng proposed E-SEP [19] in the year of 2009.E-SEP
considers three types of nodes, normal nodes, intermediate
nodes and advance nodes. Where, advance nodes are in a
fraction of total nodes with an additional energy as in SEP and
a fraction of nodes with some extra energy greater than normal
nodes and less than advance nodes, called intermediate nodes,
while rest of the nodes are normal nodes. As in SEP, the initial
energy for normal nodes is E,, and for advanced nodes is
(I+a).E,. E-SEP added another set of initial energy nodes i.e.
Eine as (1+p). E,, where p=a/2. Like SEP, in E-SEP CHs are
selected depending on probability of each type of node.
However, energy dissipation is controlled to some extent due
to three levels of heterogeneity. ESEP has same drawbacks as
SEP. For selecting CHs it also set the probability based on
nodes initial energy. E-SEP also does not consider residual
energy of nodes.

Other extension of SEP protocals is ASEP-E [20], Z-SEP
L), T-SEP [22] and H-SEP [23]. In ASEP-E, four types of
Nodes have been considered for assigning the probability of
?:;h type of nodes.. Z-SEP is zone based clustering algorithm
. c:‘;:t:; advance nod‘es only have the probability to become
fhete ead:_ T-SE.P is threshold based SEP, uses three level
on ﬁ“"ge“e“)’- As in T-SEP the CHs selection is done based

eshold value, it decreases the throughput due to
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threshold sensitivity, H-SEP is heterogenenis mame

to minimize transmission cos! by
selection of cluster heads cann

G. DEEC

In 2006, Q. Li, Z. Qing:
Distributed Energy
protocol. This p
level and two level energy heteroges
networks. In this scheme, the cluster heads are < lected using
the probability based on the ratic betwee:
each node and the average energy of

rotocol 1s a cluste

1 residual energy of
the network, The epochs
of being cluster- heads for nodes are different according to
their initial and residual energy. The nodes with high initial
and residual energy have more chances to become the cluster
heads as compared to nodes having low energy. The main
disadvantage of DEEC is advanced nodes are always
penalized, particularly when their residual energy reduced and
become in the range of the normal nodes. In this position, the
advanced nodes die rapidly than the others.

H. EECS

In 2005, M. Ye, C. Li, G. Chen and J. Wu [25] proposed
Energy Efficient Clustering Scheme (EECS) protocol. It is
novel clustering scheme for periodical data gathering
applications for wireless sensor networks. It elects cluster
heads with more residual energy through local radio
communication. In the cluster head election phase, a constant
number of candidate nodes are elected and compete for cluster
heads according to the node residual energy. The competition
process is localized without iteration. Further in the cluster
formation phase, a novel approach is introduced to balance the
load among all cluster heads. But on the other hand, it
increases the requirement of global knowledge about the
distances between the cluster-heads and the base station.

I. HEED

In 2004,0 Younis, S Fahmy proposed HEED: A hybrid,
energy-Efficient, distributed clustering approach [26]. HEED
is a multi-hop clustering algorithm for wireless sensor
networks, with a focus on efficient clustering by proper
selection of cluster-heads based on the physical distance
between nodes. Cluster construction in HEED Referenceis
performed based on two parameters- the node's residual
energy, and intra-cluster communication cost. In HEED,
elected CHs have relatively high average residual energy.
Moreover HEED aims to provide evenly distributed CHs
throughout the network. CHs send the aggregated data to the
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> ulti-hop fashion rather than single-hop fashion of
g IEH gimilar to LEACH, the performing of clustering in
2 u'nd imposes significant overhead in the network. This
,achh;‘; 4 causes noticeable energy dissipation which results in
Wacssing the network lifetime. As per HEED
. 1emcntalioﬂ, these nodes are forced to become a CH and
:hcsﬂ forced CHs may be in range of other CHs or may not
Love 80 member associated with them. As a result, more CHs

o erated than the expected :'mmber and this also accounts
o unbalanced energy consumption in the network .

J. EEUC

In 2005, C. Li, M. Ye, G. Chen and J. Wu proposed An
energy-Efficient unequal clustering mechanism for wireless
sensor networks [27].EEUC 1is designed for periodic data
sathering applications in WSN. According to this scheme the
1odes in one region compete to become CH in such a way that
the node's competition range decreases as its distance to the
hase station decreasing. Thus the nodes closer to the BS
consume less energy for intra cluster routing and can utilize it
for inter-cluster routing. Energy consumed by cluster heads
per round in EEUC much lower than that of LEACH standard
but similar to HEED protocol.

V. COMPARATIVE STUDY

In this section, we compare between routing protocols
covered in this survey. Table 1 summarizes the classification
of the hierarchical cluster-based routing protocols by stating
its strength points and limitations. It is obvious that there are
wide number of researches were conducted for homogeneous
networks where all nodes consume energy at same level, while
there are few researches were developed for some
heterogeneous networks where some nodes are supported with

TABLE 1. COMPARISION OF SELECTED PROTOCOLS
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more capabilities and are assigned with more
such as data gathering and forwarding. Hence th
energy level is not equal among all nodes. The main advant
of homogencous over h

o
Pt

£rogencous  protocols

formulation of approximately balanced clusters
network, while heterogeneous overcomes

protocols in terms of increasing te

decreasing network latency. Since real world applications may

require different capability-supported sensors to develop
network reliability and prolong network lifetime, researches
should be oriented towards heterogeneous networks, In the
homogeneous WSNs, most of proposed single-hop pretocols
are based on LEACH protocol and have sought to overcome
the drawbacks that it suffers from, such as wasting energy
during CH-selection phase, unbalanced clusters, and
consuming a large amount of energy if the CHs are located far
away of the sink. Many of protocols that have been suggested
to improve LEACH protocol suffer from the same problems in
addition to an extra overhead of forming clusters and then
selecting CHs.

On the other hand, multi-hop routing protocols were
suggested to improve LEACH protocol by reducing the energy
consumption due to long-distance direct transmission.
However, many of these specified protocols suffer from
hotspots, delay, overhead, in addition to limited scalability.
Single-hop heterogeneous protocols achieve more reliability
and less delay compared to multi-hop heterogeneous
protocols. This can be explored by the number of hops
required to reach the sink.

Hence from above discussion we found that the
hierarchical clustering based algorithm provide better results
in its higher energy efficiency, network scalability, and lower
data retransmission.

Protocol Name Cluster Delivery Scalability Load Balancing | Advantages
Stability Delay
| LEACH Medium Very Small Very low Medium Energy saving
| TEEN High Small Low Good Energy saving
| SEP Medium Very small Medium Good Network lifetime
| DEEC High Very small High Good Energy saving
HEED High Medium Medium Medium Energy saving
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There is @ situation of clustering where each node sends
ata 10 the CH and then the CH pf:rforms aggregation on the
eceived TaW data an.d then sends it to the BS. This approach
consumes 2 substantial amount of energy which needs to be
improved upon. Thus, the problem can be formulated as: How
an we improve network-lifetime & energy efficiency in
wircless Sensor Network using the hierarchical routing
technique ? :

VII. CONCLUSION

Hierarchical cluster-based routing protocols are considered
as one of the most efficient routing protocols in wireless
sensor networks' (WSN) due to its higher energy efficiency,
network scalability, and lower data retransmission.

In this paper we have surveyed the past research works
which mainly focuses on energy efficient clustering based
routing protocols for wireless sensor networks and we have
Systematically analyzed a few classical WSN clustering
routing protocols in deep, and compared these different
approaches based some primary metrics. Hence we finding
better performance in it higher energy efficiency, better
scalability and lower data retransmission using the hierarchical
clustering algorithm. We have also discussed the fundamental
concept of wireless sensor network, clustering, clustering type,
clusters property and cluster- heads capabilities.
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{bstract— In this paper a lowpass filter has been designed. The
diter has designed by using the method known as stepped
impedance. This paper fulfills the demand of newer microwave
and millimeter-wave systems to meet the various issues such as
cost, performance and size in the field of telecommunication,
This paper presents a low insertion loss and the low cost design
s-lonpass filter(LPF) with the use of microstrip layout having
the center frequency at 2.5GHz with the permitti vity of value 4.4
and the height/thickness of the substrate is 1.27mm for the order
n=6. The use of microstrip provides the advantages of simplicity
and ease of fabrication. The design and simulation are performed
by using the 3D full wave electromagnetic simulator IE3D.

Keywords — Lowpass filter, IE3D, Dielectric constant, microstrip
filter, Impedance configuration.

[ .INTRODUCTION

In today’s fast growing world, microwave communication
systems are expanding rapidly to higher frequency such as S-
band since it is quiet advantageous as compared to
conventional wireless links in respect of size and the
bandwidth. Hence microstrip technology play important role
in manu RF or microwave applications. A lowpass filter is
defined as a filter that can pass low frequency signals and
altenuates/cuts the amplitude of signals with frequencies
higher than the cut-off frequency. It can be used as hiss filter
for audio purpose, as digital filter for4 smoothing data,
acoustic barrier ans as an anti-aliasing filter for conditioning
Signals,

The actual amount of attenuation for each frequency varies
depending on specific filter design. It is sometimes called as
high-cyt filter or treble cut filter in audio applications. A
10"-'13385 filter is the opposite of the high pass filter. A banpass
fiis a combination of the lowpass and a highpass filter. The
ﬁllters are one of the primaand necessary components of a
Microwave systems. We prefer microstrip line as it is
afhr’antageous because of various parameters, such as low cost,

Uttar Pradesh

tyaheog. oo in
compact  size, light weight, structure and easy
integration eith other components on a single circuit board.
Conventional structures of filters such as equal ripple and
butterworth lowpass filters are some requirements of special
fabrication methods, Thus microstrip technology is used for
simplicity and ease of fabrication . yhe design and simulation
are performed u3D full wave electromagnetic simulator IE3D.
this filter is widely used today in radarsatellite and terrestrial
communication applications.

planar

II. DESIGN AND ANALYSIS OF MICROSTRIP FILTER

In order to design low pass filter basically two steps to be
followed- In the first step, an appropriate low pass prorotyoe
is selected. The choice of the type of the response, including
pass band ripple and the number of reactive elements will
depend on the specifications that are required. The element
values of the low pass prototype filters which are usually
normalized to make a source impedance g,=1 and a cutoff
frequency Q.=1.0, then transform to the L-C elements for the
desired source impedance usually 50cohms for microstrip
filters[1] is to find an appropriate microstrip realisation
approximates the lumped element filter. The element values of
the low pass prototype with chebyshev response at passband
ripple factor L,=0.1 db, characterize impedance source/load
Zy=50ohms, are taken from normalized values g;, i.e.,
91,92,95,.....9,- The filter is assumed to be fabricated on a
substrate of dielectric constant &, and of thickness(or height)
h mm for angular(normalized) cutoff frequency Q, using the

element transformation[2].

The filter designing steps are mentioned below-

1) Determine the number of sections from specification
characteristics for microstrip parameters:-
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1

}teiali"e Diclectric constant, &,=4.4

Hcight of substrate h=1.27mm

cutoff frequency, f=2.5 GHz

The loss tangent tand=0.02

The filter impedance, Z,=500Q

The highest line impedance Z), = 7 o1 =100Q
The lowest line impedance Z L=Zpe =250

Normalized cut off frequency, Q=1 rad/sec

2)We have chosen the element values
filter from table 3.2[1] for n=6. The v
elements to realize the specifications

for the desired lowpass
alues of the prototype
is given by the formula

written below-
ﬂ;Z_{} _Q Jo
Li dle g0 gi C: e Ty gl'

The physical impedances of the hj

gh and low impedance lines
are given below-

3)The formula used in ordef to calcul

ate the width of the
capacitor and inductor is given by[1] '

For‘-;i<2

w

—

Bexp {{4)
h

exp (24)-2
Where,

And

0.11]
Er

feEreIn (24 0.25p);

Where 7= 120m ohms is the wave impedance in free space.
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Dimensiong for a

stepped impedance towpass filter(For n 6).
Dimesions | T Wy —
Microstrip W= W= W,=
line width(in | 8.38 243 0.563
mm)
Characteristic o= Zo= Zo1=100
impedance(in | 22 50
ohms)
EH‘CCtive (Ere)c= (Ere)oz (Err:)[.:
Dielectric 5.843 3.387 3.042
constant

II. SIMULATION RESULT

The layout of a 6-pole , St
filter on substrate with g,
frequency,

epped impedance microstrip lowpass

=4.4, h=1.2mm at 2.5GHz
has been shown below,

=

A

|

_

Fig.1: Layout of a 6-pole stepped impedance microstrip lowpass
filter ona asubstrate with £,=4.4, h=1.2mm at 2.5GHz frequency.
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Fig.2, Layout of a 6-pole stepped impedance microstrip lowpass
filter ona asubstrate with £.=4.4, h=1.2mm at 2.5GHz frequency
with dimension.

—Eun =T Enl =T ey

— @

Fig.3, Full-wave EM Simulated Performance of the stepped impedance
lowpass filter n=6 at 2.5GHz.

[V. RESULTS AND DISCUSSION

The simulated filter structure and response is shown in fig, 1
and fig. 3. The fabricated and measured response is shown in

& 3. In the response graph gain (dB) is plotted on the Y-axis
d frequency (GHz) on the X-axis. The simulated LPF
:ﬁhwve;i a 3dB bandwidth of about 24%.From the graph
s ‘:_“’“ in fig. 4, it is clear that the simulated cut-off frequency
andound to be 2.5GHz for stepped- impedance low pass filter
291 om figure 3, it is clear that the measured value is
10580GHz  at-8.0288dB.Hence the low pass filter is

capable of passing the frequency less than 2.2105880 Giz &
rejects the frequency afler 2.2105880GHz. So this filter ean be
used for 8-band applications i.c. above 2G 1z The FESPoONSE ol
the low pass filter with alternating sections of high and |
impedance line is also plotted in fig5 by developing
code in Matlab which shows the value of insexti
of -4dB at cutoff frequency 2.5GHz.

v ) ..”.-"i
N 1088 a 1)

V. APPLICATIONS

Microstrip lines circuits find extensively applications in radac
systems, microwave communication links, satellite

communication systems, wircless and mobile communication
systems, medical equipment etc.

VI.CONCLUSION

A stepped impedance low pass microstrip filter has been
simulated, designed, fabricated and tested by measurement
with a vector network analyzer. The cutoff frequency
achieved is lower than the

design
value(2.5GHz).

specification
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