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Abstract

This paper provides a comprehensive survey of the recent technical achievements in high level semantic bz

image retrieval. It identifies five major categories of the state of the art techniques in narrowing down the sema

gap. Those are (a) Data Mining techniques for the data analysis, data accessing and knowledge discovery proce:

to show experimentally and practically that how consistent, ab'e and fast are these techniques for the study in
particular field, A solid mathematical threshold (0 to 1) is set to analyze the data. (b) Low level image features

Color, Texture, Shape and Spatial location [1]. (c) Similarity measurement and reducing the semantic gap. (1
constructed decision tree presents effective models of decision-making, which can be learned to support i
classification by the expert. A tool for data mining and image processing is presented and its application to i
mining is shown on the task of Hep-2 cell-image classification. (e) Most reports of CBIR systems provide «
qualitative measures of performance based on how similar retrieved images are to a target. Experiment 2 ;
Picture Hunter into this context with a more rigorous test. We first establish a baseline for our database
measuring the time required to find an image that is similar to a target when the images are presented in ranc
order. To implement a full-fledged image retrieval system with high-level semantics requires, the integratio
salient low-level feature extraction, effective learning of r&gh-level semantics, friendly user interface, and effic
indexingtool. ¢
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A DESIGN OF MULTILOOP CONTRO L FOR FAST

TRANSIENT DC-DC CONVEITER

13K NAIANL . FEANSTHEEUMAR M AU (UL

Abstract:

A design of ravel ac coupled

feedback  (ACCEF) 0. propoed 10
alternatively realize fast transient response
whil: inherently control g the start-up in-
rush current of a de do o switching
converter, Morcaver, tie ACCE circuit
assisty to manage the raniping speed of the
outpt voltage during oveer-up, thereby
climmating the bulky so t-start circuit. ‘The
new controller is very sinple vy implement
and «ceupies a tiny fo tprint on-chip. A
buck converter with the proposed scheme
has ~zen fabricated usi g CMOS process
with an active silicon sreas of 0.6 mim?2.
Mea, srement results showe that the output
voltzoe rises linearly for a coft-start period
of 1.95 ms according to the designed
slope The proposed 2 CCE s maodificd
from a conventional ¢ pacitor multiplicr
and connected between the outputs of the
converter and the trans onductance. With

this cupplemental feedhach. the transient -

respose has been sign ficantly improved
due ) the gain-hoosting effect around the
com>:nsator’s midbanc Excellent load
transiznt responses are achicved under
differ=nt load current steps; the outpul
voltzye overshoot/unde shoot of 60 mV
settle. down within 1) ps for a load
variztion from 50 pA to 1 A in | ps.
Moreover, the  prososed  converter
mairtains both excelleat load and line
regulations of 0.019 m //mA and 0.0055

mV/mV, respectively. ‘
Enhancement of This F'roject:

Design  of  fast ransient  DC-DC
convertor implemented in 45nm CMOS
technlogy, and vary injut voltage 2.6V -
4.2V.

b tadae Wemmen's Co leve of Enzinecring and Techrnology. Hyder:b: .,

INTRODUCTIOGN :

Step-do e method of DC -to-1XC
pavier  conver ¢t v called  Bucl
Convertar, Tie operation 0l
clectromechaniva  device  of - DE-DC
converder §s con ns direet currend (1C)
from corain oy 1oaf anput voltupe 10
another volage lC el This paper proposes
the nov:l desiyn anplementation of fay
transicnt  Fesf current-mode  buch
converter witi e coupled fecdhach
(ACCE) Wher:, ACCE s the modificd
design of a2 onventional  Cepacitor
multiplicr. ‘The provious method of DC to
[ Converters 1 :quires more power to
achieve the fgs  transient to  voltage
conversion and it ias high ¢lectromagnetic
interface (EMJ ¢ aisz. To overcorne this
problem this wor, presents @ nos el design
of DC-1C con/cer with ACCE. ACCEH
cirenit used to e minate the bulky soft-
start cirzuit wher the ramping speeds of
the output vola ' during power-up. A
Present Proporec system  uses  curren!
mode- controller o improve response in
speed and alsc 1 icreasing load transient
voltages. The prooosed scheme hes been
implemented in i1 wut voltage 2.6V -~ 4.2V
and 45nm ! OS  technology  and
compared in term of Voltage, power, arez
and deley of the 1»C-DC converter will be
calculated.

Existing Systein:

THE dein: +d for fast Joad transient
performance fa  grown significantly.
affecting the por.zr supplies of moderm
high-speed processors—especially
processors tarpet ng 1o achicve a fast
transition from “h- low-power idle mode to

TyNeIS
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AUTOMATIC BRAIN TUMOUR DETECTION USING NEW STRUCTURE
ALGORITHM

Mohammad Javeed
Assistant Professor, Dept. of ECL, Sree
Dattha Institute of Engineering and
Science, Hyderabad, Telangana, India,
Jjaveed.rahmance@gmail.com.

ABSTRACT: Tumor is an abandoned development
of tissues in any part of the body. Tumors have

different treatment for different characteristics of

tissues. Brain tumor is a very serious and dangerous,
as we know. In developed countries most Rescarch
shows that due to the inaccurate detection of tumor
many people have died. Normally, CT scan or MRI
images will be used for the detection of tumor. In this
research, we want to introduce a method which is
very advanced and accurate for brain tumor detection
based on a new structure algorithm. This technique
focuses mainly on pre- processing, Edge detection,
segmentation, Feature extraction. Pre-processing will
be done first for filtering, after filtering cdge
detection is applied to the image, then after advanced
fuzzy K- means (AFKM) clustering algorithm is used
for the segmentation process. Finally thresholding
will extract the tumor at a particular point in the
image. This technique is very suitable for
segmentation with exactness when we compare with
the manual segmentation. In addition, it also shrinks
the time for examination.

Keywords: Segmentation, Structure Algorithm, K-
Means algorithm, C-Means algorithm, Feature
extraction, fuzzy K-Means clustering, edge detection,
Brain tumor

1.0 INTRODUCTION

This process is an important technique in
maximum image signaling algorithms. If you look at
these different areas, the picture is digitally divided.
Many image signaling techniques are developed by
researchers who develop those photos, and are
formed as easy to judge by Swash. Parallel
algorithms in these serial processors have trouble
with the approach. It's a new paper literature review
of the main image signaling techniques link
algorithms on hardware devices and want to
continue.

Tracking and linking cells [1], it's clear that the
discussion of the tracks is based on the Viterbi
algorithm, is in [2]. Different cell signaling
techniques discussed [3]-[5]. Can use the time lapse
microscopy value and extract [6], to quantify many
different aspects of cell behavior such as [7][8], (cell
division) and MitosisApoptosis (cell death), and the
migration is important in the study of cancer
Morfalwaji [12] [13] ], Ambreognisas [14], [15],
stem cell [16]-[18], and many other aspects of cell
and developmental biology. [9] In the opening works
[14] The cell broadcast microscopy, and the pictures

Mohammad Sami
Dept. of ECE, Swarna Bharathy
Institute of Science & Technology,
Khammam, Telangana, India,
samisbit@gmail.com

Ch Sundeep Kumar
Assistant Professor, Dept. of ECE,
Mahaveer institute of science and
technology, Hyderabad, Telangana,

sundeepkumar | 23@gmail.com.

were seen in the appropriate spaces, taking advantage
of hand sketch or situations in which the main unit of
interest in a plane taped record propertics was
continually in the same place. Today, a wide number
of available supporting microscope strategy is
required, as these phones may identify an
opportunity for the cors and four fluorescent proteins
or color, plus skkisance for the use of 2-D or 3-D
images o! the-camera to record the indent A chance.
The manual can be done by test run and can be used
by the big most difficult, must reproduce, even as
often as these discoveries are the appeal by the
representative who can make these four subjective
wishes. For these reasons, the surgery will be
conducted on a large scale or on the Robotheid semi
Robotheid system of interest. In the survey of
different algorithms [19] explicitly stated.Medical
surveillance, search, authorization, a process image
area, machine-driven business review and a number
of areas with plenty of our daily life, like the ever
growing tide of applications and dynamic location. It
Is also recognized as a completely different image
and objects for the request. In this way, a common
purpose applications are run on a PC that is often
simple, however, due to subsequent constraints on
different memory and blond prefer devices, the time
is not validated.

Application specific hardware implementation
provides a  software  system, vast large
implementation, than that. As VLSI(very large scale
integrated) has become a high-count hardware
exccution technology to implement a beautiful
hardware systems and the implementation of the
equality death penalty creates the maximum fallback
Pipelining algorithms in time.

2 types of technologies are available for hardware
design. Jointly application specific integrated circuits
(which are .the Isaas devices program), such as the
design of digital signal processors, are described in
full custom hardware (10) and field program
Gateway Arr.ays (FPGA's). The full custom design
offers the hlghest performance, Isak Kompanniss,
Wlth extremf-;ly high cost of development and so on.
Dunpg df:sngn and design Isak Plys cannot be
fnodlﬁe.d n too much. Isak Design in high volume
industrial applications.

The chip fabric created around makes it problem.
There are 10 types of hardware devices and a PC
bet“‘f"e“ design and display, according to Isak. 10
Dedicated .laptop computer, C or the assembly code
for best display, usually with this program, [t is a
very complex picture for the scientific discipline of

100
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Study of Atmospheric Scintillations Effect in Satellite
Signals on Ka-band Frequency

R.Prabhakar',
Research Scholar, GITAM University,
Visakhapatnam,A P, India
prabhakar422@gmail.com

Abstract—Scintillation is a transmission impairment. Due to this
significant  signal degradation on satellite-earth link in tropical
climate that operates above 10GHz. Scintillation will occurred in
atmosphere at clear sky condition or raining. So, this proposed
paper work aimed to evaluate the performance of troposphere
scintillations at clear sky condition. To estimate and compare the
statistic of atmospheric scintillation based on the parameters in
ITU-R model. To observe the relationship between the scintillation
intensity and the local environmental parameters. An experimental
satellite signal measurements need to analyse and to be compare
with the theotetical background and meteorological parameters.
New prediction model for the scintillation effect could be develop
and need to specify the improvements to existing models.

Index Terms—Atmospheric Scintillation, Amplitude and Angle
scintillation, La-Band frequency, ITU-R and other Prediction
Models .

Introduction

Satellite. Communications provide main features like high
bandwidth and data. Signal degradation due to several
transmission impairments. Due to solar radiation the ground
surface heats up, boundary layer of atmosphere excites which
it causing refractive index to be varied slightly generates as
the atmosphere turbulent. When wave travels through this
turbulent mixing atmosphere, it will experience alternation
and scatteriag which received and called as scintillation,
Aamplitude scintillation is a significant cause of degradation
in several emerging low availability satellite communication
systems operating at Ka-Band frequency. Components of
Scintillation are due to turbulence, pure scattering and

apparent scintillation.

There several models that can be applied to calculate the
amplitude of tropospheric scintillation such as ITU-R Model,
Karasawa Yamada Allnutt model, Ounting model, Ortgies
model, DPSP model and Van de Kamp model etc.
Scintillation also changes diurnally. And also present the
effect of diurnal variation on tropospheric scintillation.

Satellite communication system operates Ka-band frequency
in low elevation angle 10° and low margin <3 to 4dB are
vulnerable o tropospheric scintillation. The prediction and
modeling of scintillation effect  to be important for high
degradation in scintillation. Scintillation models needed to be
accurate for designing systems like Karasawa and the [TU-R
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model that will be presented are only considering the clear sky
scintillation[13]. Analysis of measurements at Ka band and
10°. The impact of scintillation on satellite communication
systems to be developed for applying scintillation
measurements on a satellite downlink to remote sensing of the
atmosphere. To evaluate amplitude scintillations, the
parameters required are scintillation intensity, standard
deviation of predicted signal, frequency, elevation angle,
antenna averaging, effective, diameter of antenna, geometrical
diameter of antenna and antenna aperture efficiency.

Modified speciE;:alions with Existing prediction models

19GHz and 39 GHz Satellite link,

ITU-R
elevation angle of 40, diameter of 0.8 m, at Geneva
Otun 24-GHz satellite link, elevation angle of 63,
& diameter 3.6 m, Sparsholt, UK,and 1 year of data
20GHz and 30 GHz satellite link, elevation
DPSP  angle of 35, diameter of 1.5 m, Milan, Ttaly,
I year of data (1998)
27 and 37-GHz satellite link; elevation angle of 73
: b} Y T
Ortgies diameter of 2.4 m; Darmstadt,
Germany, and 1 year of cata
26GHz- and 36-GHz satellite link,
Vande elevation angle of 12.6, diameter of 1.3 m,
Kamp  Helsinki, Finland, 1 year of data.
22GHz- and 32-GHz saléllilc link,
] elevation angle of 60, diameter of 1.4 m,
Marzano

Helsinki, Finland, 1 year of data.

ITU-R Prcdiuinn Model

Tropospheric scintillation prediction model proposed by the
International Telecommunication Union-Radio
communication sector was used for calculating the standard
deviation of signal fluctuation due to scintillation.
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Abstract—-Tropospheric scintillation can be categorized under
one of the transmission impairment. Admitting the affects is only a
short time fluctwating signal, but it can give severe signal
degradation on satellite-earth link thar operates at 10 GHz and
above. Most of the scintillarion prediction model was implemented
based on four season countries climate. Trapical climate was
known as unifc,m temperature, high humidity and heavy rain
characteristics in which so different with four seasons climate.
Scintillation will accurred no matter the in clear sky condition or
raining. So, this proposed paper viork aimed to evaluate the
performance of tropospheric amplitude scintiliation in trepical
region at clear sky condition. To estimate the statistic Jof
tropospheric scintillation in Indian region based on the parameters
in ITU-R smodel. To observe the relationship benveen rthe
scintillation intensity and the local environmental parameters. An
experimental satellite signal measurements need 1o analyse, and

their statistical behaviour of the propagation effects to be compare
with the theoretical background. And their link paranieters ro be

compare with meteorological paramerers. New prediction medels

Jor.the propagation effects could be develop and need to specify the
improvements to existing models.

Index Terms— fade, tropospheric amplitude yangle scintillation,
Ku ,Ka-Band , ITU-R prediction.

Introduction

In telecommunication system. satellite communication

provides any features that are not afford by other
conununication systems. High bandwidth and data rates are
the most hoportant advantages of satellite communication.
There are several transmission impainments are the factors of
signal degradation. One of them is due to atmiospheric effect
whicli it will give huge impact in satellite communication link
and tropospherc scmntillarion is yet another among of these
atiospheric eifects. Troposphere is the fowest layer of
atmosphere in which it 1s closest to the earth ground. Due to
solar radiation the ground surface heats up, boundary layer of
atmosphere excites which it causing refractive index to be
varied slightly generates as the atmosphere turbulent. When
wave travels through this turbulent mixing atmosphere, it will
experience alternation and scattering which received and
called as scmtillation Scintillation is generally will be
happened in all region of atmosphere. But it is significant at
troposphere layer with the comununication link at the
frequency above 10 GHz. Amplitude scintillation is a
significant cause of degradation in several emerging low

78-1-5090-1560-3/17 $31 .00 © 2017 [EEE
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v

availability satellite communication systems operating at Ku
and Ka-Bands frequencies and usimg small aperture antennas.
Three components of tropospheric scintillation are due to
turbulence developed by convective heating and wind
gradients. that die to pure scattering by a random distribution
of scatterers and apparent scintillation caused by temporal
variation of rain drop size distribution which produces a
rapidly varying signal attenuation. This is perceived in the
receiver as scintillation superimposed on the mean fade depth.
Theoretical expressions are obtained for the variance of each
component of scintillation.

The experunental measurements of scintillation using the
SVU Tirupathi.” A digital processing method is devised for
extracting  scintillation-induced  fluctuations and rain
attenuation time series from the jumble of fluctuations in raw
propagation dara. Analysis of measurements at 11.6GHz
frequency and 63.5° elevation angle. Peak-to-peak
scintillation amplitude exceeded 1.2 dB during 1% of half-
minute intervals. The mean comer frequency of scintillation
power spectral density was 0.30Hz. The variation .of howly
scintillation intensity was well approximated by a lognormal
distribution.  Scintillation amplitude followed a normal
distribution over short term intervals of weak-to-moderate
turbulence. There was good agreement with the ITU-R
prediction of seasonal and annual average scintillation
intensity and with their prediction of scintillation fade
distributions at annual time percentages above 0.4%. Semii-
empirical models are developed which give the annual
cumulative probability distribution of scintillation fade and
enhancement. These new models gave excellent agreement
with our measurements and are applicable to any satellite link.
It is shown that sciatillation is polarization sensitive, being
more pronounced on vertically polarized signals than on
signals transmitted with horizontal polarization. The tmpact of
scntillation  on  satellite commumication systenis  to be
discussed and a scheme is to be developed for applying
scintillation measurements on a satellite downlink to renwote
sensing of the atinosphere.
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Abstract— Accurate positioning s needed for agricultural
vehicles now and in the future, Position is currently needed for
mapping, precision farming, auto steering vehicles and for agro
robotic solutions. Thus two kinds of ervors Is defined tor GPS
receivers such as relative accuracy and the absolute accuracy,
which is measured positions to their veal position. In this paper (o
overcome the above said problems such ay ervors we have
proposed Extended Kalman filter by adopting artificial bee
colony (ABC) algorithm for dynamic tuning. Hence consider o
Kinematic tractor model where the system inputs are vehicle
speed, front wheel steering angle and the midpoint of the rear
wheel axle. Thus Extended Kalman filter an efficient and
mathematical algorithm that processes imprecise observation of
input data and creates an optimal estimate by providing a
prediction model and an obscervation model is proposed. The first
phase is prediction stage and the second phase is the update stage
in the system to produce an a posteriori state estimate, by
adjusting  the previous a priori estimate. Morcover ABC
optimization algorithm is used to generate an optimal precise
output. Hence the developed model is implemented in the
working platform of MATLAB and output is compared with the

existing technigue to evaluate the performance.

Index Terms— Extended Kalman Filter, Artificial bee colony,
Positioning, Tractor, Optimization, Fitness function, RMSE

I INTRODUCTION

The GPS (Global Positioning System) [1] has become the

major outdoor positioning system. Since the applications of

GPS has become more and more popular nowadays in many
aspects, such as rescue response mobile gaming [4], medical
applications ete. Global Positioning System (GPS) [13] 18
based on the computation ol range from the receiver 1o
satellites by multiplying the time delay that a GPS
sienal needs to travel from the satellites to the receiver by
\\"lucil)' of light [1]. At present there are 32 GPS satellites
revolving around the globe [12 Out of 32 satellites 24 are for
and the rest eight are Kept spare o replace any of
(hese 24 satellites in case of malfunction or damage to them.
These 24 satellites revolve around the carth surface in six
predetermined orbits cach orbit having four satellites ["”-
Fach of these orbits makes an inclination angle of 559 with
or [3]. Each satellite rotates around the carth two
al day in their respective orbit having a radius
26550km [2]. Itis a satellite based system,
of an object across the carth

multiple

working

earth’s equat
times in a sidere
ol approximately
which is used to find the position
by giving 1ts coordinates [8]. GPS use satelite data to

yIRO ] 46T 0338-6/10/$31 00 O2016 TEEL
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caleulate an accurate position on the earth. These caleulations
can relate the user's position to almost any map projection
within milli-seconds The most significant difference between
GPS receivers i the number  of  satelhites they  can
simultancously communicate with the number, position and
stienpth o signal from the satellites allows - the ars
caleulate a rough estimate of the crror ity reported position

1 was st desipned and operated by thel) 5. Department
of Defense, Twenty nine satellites revolve around the carth

every 12 hours at 12 miles away from the carth, thus covermg
the preater arca ol carth To evaluate the user's position by
ustng the distance, recerver necded at Teast four satellites, Fach
satellite revolves around carth by one time in 12 hours: The
GPS system accurately measures the unknown location of i
user on carth using the fundamental principle of trilateration
[10]. The GPS satellites are positioned in such a way that at
least five to cight satellites are aceessible at any point on carth
at any time. Basically GPS works in three segments- space
segment, control segment and user segment, Space segment
consists of satellites which broadceast signals, user scpment
include different GIPS receivers and control segments consists
of master control station, base control station and ground
antennas. While five base station in control segment sends
information to the master control station, where master control
station corrects the information and send it back to satellites
through ground antennas (9]

GPS provides the location and time information at any
point at anytime, anywhere on carth in the form of longitude,
Jatitude and altitude. 1t i not only offering directions and
Jocation details but also navigation tools to move between
locations. The reason why the actual locational posttion i
significantly less accurate than the data transmitted by the
satellite is due to various influences on the signal. These can
be collectively termed focal and atmospheric cffects. Local
eftects are detrimental conditions on the ground near the
receiver o in the receiver's software while atmospneric effects
are problems with the medium through which the signal
passes. The drawback at has was it requires very  clea
envitonment for good accuracy. 10 is available where there 15 a
clear line of sight to four or more GPS satelhites |1 11.GPS
applications include qurveying, space navigation, antomatic
vehicle monitoring, cmergency  services dispatching, and
mapping and geographic information system geo referencing
[1] civilian and military community for positioning, timing,

’,‘; 49
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Abstract—The importance of this paper s
implementation and control of the converters using
space vector pulse width modulation (SVPIM)
technique to 1'SI and CSI converters. The SVPIAM
pulses are given to converter and analyze the THD
at different switching frequencies and comparing
them on modulation index. This paper focuses on
step-by-step development of SVPWM model  and
comparing them on various parameters. The three
phase VSI and CS! models are discussed based on
space vector theory. The simulation results are
obtained for effectiveness of study
Keywords—VSI, CSI, SVPWM,THD.Modulation
Index.

I. INTRODUCTION

Converters can be classified as
rectifiers (AC-to-DC converter).
inverters (DC-to- AC  converter),
choppers (DC- to-DC converter). AC
power controller (at same frequency),
and cyclo-converter (direct frequency
changer).

Research has been going on different
modulation strategies to modulate these
converters for an efficient use. Many
techniques have been proposed in order
to have a minimum amount of switching
in the converter and also to synthesize
output voltages and output currents with
very high gains. The SVPWM is
considered as an enhanced technique for
PWM implementation because it is
having some of the advantages over
SPWM in terms of good utilization of
DC bus voltage, reduced switching

frequency and low current ripple.
SVPWM provides the succeeding
advantages:

i) Better fundamental output voltage

G.Premkumar Reddy
Associate Professor, Dept. of EEE.
Mahaveer Institute of Science &
Technology, Hyderabad, India

-~

Gpkreddy2009 @ gmatil.com

i) Better Harmonic performance and
THD

iin Easier hardware implkmentation

in digital signal processor [1]. [0]

In this paper. SVPWM schem
proposed for three- phase invertens
modulation scheme is very use
modulation of VSI and CSL. This paper
focuses on step-by-step development
SVPWM Model. apphving it to VS and
CSI and comparing them on varie
parameters i.e.. for difterent swiching
frequency. different load paramcters and
same modulation index. The mode
three-phase VSI and CSI are discussad
based on space vector (SV) theony (8]
(01

BLOCK DIAGRAM

ol oo the
IR i

I~

v
o

Fig.l Block diagram of the proposed
system

The overall block diagram tor the
proposed system is shown in Fig | The
Principle of SVPW\I

+  Treats the sinusoidal voltaee as a

constant amplitude vector rotatine
at constant frequency. i
«  The PWM
approximates  the reference
\‘ol.mgc Vs by a combination of §
switching pattern.

Steps  followed in

SVPW)M is as under

. [)i[\ 1 Q v ] B ~ s

< i Vb, Vret and
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RESTORER FOR POWER-QUALITY IMPROVEMENT
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Abstract

T paner presems the comrol framework dependent
or the supposed tediows control for a five-level
Fiving-capaziior dvmamic voliage restorer (DI'R)
Tz DNF siagpered peography is appropriate for
meduwr-voliage  goplications and worked by the
comp! rorspire created in this paper. It can
mugermie Jorce guality unsettling influences, for
sxompie. voliage lists, svmphonious voltages, and
voilges (opsided characieristics all the while inside u
tronsizr speed  The control structure has  been
parinionec iy ez subsystems; the first improves
15z rrommient rzaction gf the channel used 10 wipe ow
tre wolgnce nigh-recurrence music, the subseguent
o grromzements with the heap voltage, and the
trztrr 15 perused of keezping up adjusted voltuges in
te fivimy copaciiors. The all around  created
propnica! offices accessible in PSCAD EMTDC are
aiiicer 10 do all demonsirating parts of the drear)
remulgtor und 1251 framework. Reproduction results
stow jm the comtrol approach performs adequately

omr yizids asivunding voliuge guideling.

fevworg— power guality, DR, UPQC, voltage

azzes. pvervoliage, farmonics voltage compensation,

FACTS

1  Introducfion

Power guality (PO) has become an
impurzmt issue over the past two decades
iy 10 1he t2lentless tmegration of sensitive
joags m zlectrical power  systems, the
fisterpances imroduced by nonlinear loads,
#uf tie tapid growth of renewable energy
svpre=s. Arguably, the most common PO
disterizare i 2 power system is vollage

sage. i otier  disturbanees, such  as

N, Saranswatlid,
Asst. I rofessor
Departiment of EEL,
Mahaveer Institute of science & technology
30.sarnswathitpmail.com

harmonic voltages and voltage
imbalances| 2], may also affect end user and
utility equipment leading to  production
downtime and, in some cases, equipment
terminal damage,

The dynamic voltage restorer (DVR)
is one of the most efficient and economic
devices to compensate voltage saps The
DVR is basically a voltage-source converter
in series with the ac grid via an converters
are normally used and, therefore, much of
the published interfacing transformer,
conceived 1o mitigate voltage sags and
swells . For Jow-voltage applications, DVRs
based on two-level literature on DVRs deals
with this kind of converter. Nevertheless,
for higher power applications, power-
electronic devices are usually connected 1o
the medium-voltage (MV) grid and the use
of two-level voltage converters becomes
difficult 1o justify owing to the high
voltages that the switches must block.,

One solution is to use multilevel
voltage-source converters which allow high
power-handling — capability — with  lower
harmonic distortion and lower switching
power Josses than the two levelConverter,
Among  the  dilferent topologies  of
multilevel converters, the most popular are;
neutral-point-clamped
converters(NPC) fying-capacitor converters
(3C), and cascaded-multimodular or Il-
bridge converters. Q’F‘QTMW; ers require
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Implementation and Fast Detection of Open Switch
Fault in Inverters Fed BLDC Motor
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ABSTRACT:

Open switch faults in inverter driven clectric drives
arriad out which have recently gainad increasing altention
in the scientific community. Since these fults may lead to
undesirad cfiedts, their fist and unambiguous detection is
desirable. Also the faults may lead to a raducad average
torque, increased losscs, and possibly to a violation of the
allowad temperature range ofthe drive. This paper proposes a
pen switch faults which is based on
deviation and a

is ¢

detection algorithm ©r o

the observation of the cumrent contiol

subsequent test procedure.

1. INTRODUCTION:

Research on inverter open switch faults in eledric
ast decades.

drives has receivad increasing attention during thel

The fuults may lead to a reduced averge lorque, mechanical
and possibly to a violation ofthe
e.A detection algorithm
the cument

oscillations, increased losses,
allowad temperature range of the driv
B open switch flts is proposed which observes
control deviation
plausibility check. Thisalgorithm detects the
afier its ocaurrence
enabling a fast recon gur
This paper
ocmrrmccpm\idei:mm'crvicw of

detectionmethodwhich is proposed.Finally,

the

and runs a subsequent test procedure as a
fiult immediately
even during transient operation, thus
ation to a post-fult operation mode.
rst discusses the current trajecto ries after the fault
new

the paper provides

, Mr I.Smllmlumm"
College.
Engmecring College.

Vellore, India’
Vellore. India’

gmail com®

[n this method the BLDC motor will be controlled

| controller. The HALL sensor will

by Micro controller using P
be used to find the find the rotor position in BLDC motor.
Addition to this work we implement the fast fault detection
unit. The advantage is that the fast Bt detection methods ar¢
used to intimate the fult occurance and fault switeh.

The proposed method does not require additional sensors apart
from the currenl sensors which are already provided ©r the
order to ensure robustness 1o rapid set point

current control. In
frive is modelled.

changes, the dynamic response 0 fihe ¢
A. INVERTERS:

apparatus that
It is

an electric
DC) to altemating cument (AC).
hich converts mechanical

An inverter is
changes direct curent (
not the same thing as an allemator, W
ovement) into alternating curment.

Direct created by devices
as batteries and solar panels. When connected, an inverter
se devices to provide eledric power for small

energy (g m
curent  is such

allows the
household devices.

simulated  and experimental results  which show the
perormance of the proposed detection algorithm at dillerent -
operation points. Fig.2 Six Pulse Inverter
11. PROPOSED SYSTEM: .
7 111. HARDWARE IMPLEMENTATION:
DC VOLTAGE SIN PULSE /  BLDC A.BLDC MOTOR:
SOURCE INVERTER . MOTOR
;| Jl .
ST Hall Brushless DC e¢lectric motor (BLDC motors. BL. motors) also
| DRIVER NENSOR . ; ¢ oloe
k) ) known as electronically commutated  motors (ECMs, EC
i *:.'.ll,&’,“gw ‘ l et e 1 & motors), or synchronous DC motors, ar: synchronous motors
| oweey ¥| CONTROLLIR " DETECTION g .. . i ) o hotors
- powered by DCelectricity via an inverter or switching power
REFERENCE supply which produces an AC electric current o drive each
SPEED . ‘
phase o fthe motor via a closed loop controller. The controller
Fio.1 Block Diagram of Proposed System
o=,
Pro
i iths ,
; L
5458 ” LR

“ ,-‘-.‘-'.H,,]J' .
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Trinary Cascaded Multilevel Inverter
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pstract: A various modulation techniques for trinary cascaded
.bridge multilevel inverter are analyzed in this paper. This
chnique can enhance the output voltages and minimize the total
yrmonic distortion in nine-level inverters. Multi carrier Sine
ulse Width \oedulation (\K‘-Sl’\\ A1) techniques are comumonly
sed for different multilevel inverter topologies. The different
ovel carrier-based multilevel WM schemes are discussed which
elp to balance the switch utilization in multilevel invertens for
ptimizing inverter performance parameters. This paper analyses
julticarrier PWM method namely Thase Disposition (D),
fodified sinusoidal modulation signals with a single carrier
ignal and multiple carriers signal. The Switching Frequency
)ptimal PWM (SFO-PWAD) method and Trapezoidal
nulticarrier based PWDM (T,\l('-'l‘\\‘.\l) method are also
liscussed. Finally simulation results of a trinary cascaded multi-
evel inverter topology are carricd out using MATLAB/ simulink.

Keywords—Cascaded Multilevel Inverter (CMLI); Phase Shifted
PWM (PSPWM); Level Shifted P\\'.\HLSP\\'.\I): Carrier
Overlapping PWM(COPWM); Total Harmonic Distortion

(THD).
. INTRODUCTION

Recently, Multi level inverters play 2 major role in high

wer and medium voltage applications. It is trendier because
of less number of switches, low costs, low harmonic distortion,
higher voltage capability and less switching loss. The multi
level inverters are classified as diode clamped multi level
inverters, flying capacitor multi level inverter and cascaded H-
bridge multi level inverter. The cascaded H-bridge multi level
inverter has some advantages when compared 10 other
topologies, because it improves the voltage level for same
numbers of switches. The cascaded H bridee multi-level
inverters are the ability of utilizing different DC voltages on
the individual H-bridge which may be obtained from batteries,
fuel cells, or solar cells, €t¢. It also reduces Cv Ct stresses on
the load which gives the opportunity 10 work with low speed
drives. The output filters can be remarkably shrunk or even
eliminated which improves the efficiency. The carrier base
PWM schemes are classified as (1) Phase shifted multi carrier
modulation,(il) Level shifted multi carrier modulation The
level shifted multi carrier modulation schemes are classified as
(i) In phase disposition method (ii)Alternative phase opposite

Dr R Seyeshal
Assoclate I'rofessor,
Departiment of LEE,

SN Collepe of'l nginecring
Chennal-603 110, India,

disposition method and (1D Phase  apposite disposition

method.

The term Multilevel was first introduced by Nable el nlas
in inverter the output voltage s
more steps generating a stajrease waveform with a reduced
harmonic distortion but a igher number increase the control
complexity. PWAL SVAL SHE, DTC ete are the modulation
and control  strategies developed  for multilovel inverter,
Steinke proposed 2 carrier-based method termed switching
frequency optimal WM SEO-DWALD which was similar to
Carrara’s except that o 000 sequenee (triplen harmonic)
voltage is added to cach of the carrier wavelorms,

The cascaded H bridae inverter is usetul for practical
applications owing to the advantages that the modularized
circuit layout, it does not need extra clamping diodey ot
voltage balancing capacitors and it requires the reduced
aumber of components 1o achieve the same number ot output
voltage levels among the conventional multilevel inverters,
The Carrier-based PAVNL uses sev eral triangular carrier signals,
which can be modified in phase and/or vertical pasition in
order to reduce the output voltage harmonie content. I this
paper, constant switching frequency based on carrier pulse
width modulation methods are presented and compared, A new
modulation method called trapezoidal multi carrier (INO)
SPWAL s implemented and compared with other methods,
This new modulation method gives advantages in multitevel
inverter W0 minimize the  pereentage of total  harmonie
distortion (THD) and to increase the outputy oltage.

The paper is organized as follows., lntroduction of trinary
cascaded multiley el inverter has been |\rcscm¢d in section 11,
Multicarrier modulation stratepies  have been presented in
and li\l\crinwl\ml resulls have been |\m\idc\| n

number of ey els increase

sections 1
section 1V, The conclusion of this paper has been presented in

section V.
1. TRINARY CASCADLD MULTILEVEL NN RITR

A configuration of a nine level trinany caseaded H=bridue
MLL is shown in Fig. 1. The optimal asymmetry has been
obtained using voltage sources proportionatly o the twe o
three H bridee gives the pumber of levels in phase voltage
obtained as tollows, '
" Ve T UV im 12,

m= 37
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CABSTRACT
* In the past several decades there has been divido between the theorics of Electricity and Mag
prevented students with Electrical a

| najots, from acquiting cognitivo skills necessary for the analysis and application of Electrical science in
rstand advanced

advanced cireuit theory and design, One of the chief reasons many students struggle to unde

fectronie devices and circuits is the rapid pace in the introductio
I theory und neglect of key concepls in E&M which directly a
aching and learning E&M, this paper describes proposals made

hich will tend coherence to the disconnected

netism (E&M)

nd Electronics

=~ and Corcuit Theory taught in engincering courscs which has

n of abstract

topics in circuit theory and ¢
ffect circuit

concepts using sophisticated ficl
processes, After describing the difficultics of te
ducation for a revised E&M structure w
cs ond ficlds of moving charges and circuits. Then,
is presented followed by a sct of guidelines the authors

. hy experts in Science
the results of

cubjects of electrostatics, magnclostatl
f students in the new 11&M sequence
g englincering curricula in Universitics.

Revision, Revised Electricity and Magnetism

performanco tests o
have prepared to assistin restructuring existin
Keywords = ngineering Currlculum, Syllubns

- Structure, Unified Treatment of Electrostatics and Circuits

LINTRODUCTION

traditional &M courses, during which teachers are focused o
Jaws, inadequate descriptions such us voltage being the “cause for the flow of electrons™ are provided [1]. Then,
after defining the electric fiold and potential, finally the term “voltage between A and D" is defined as potential
t chargo from A to B =AV=AE,/q, where AE, is the work done to move a

In most n explaining Ohm's law and KirchhofT's

difference = work dane to move a unl
charge . According to Professor Hermann Hirtel [1

abstract and mothiematically elegont approach™ but which “sets as

the flow of electrons within electilo circults™. Tho role of surface charges in the condu

mictoscoplo descriptions of electron motlon (of (he millions and millions of clectrons in conduct i
s,

], this sequence of explaining voltage makes it a “highly
ide any causal mechanism which could explain

which provides the correct causal mechanism [3){6](7).

Laboting to meet syllabus completion deadlines, teachers are unable to discuss the central role Of the field in ‘EFR
Gar ths T

el Balia T 8 f 5 10
¥4
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Trinary Cascaded Multilevel Inverter
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Alnreact: A vartewnn modalation techniques for trinary caseaded
Thedee mulakavel inverter are anabized in this paper. This
rehnigue can enhance the aniput voltages and minimize the total
hermonic dintortion in mine-level inverters, Mula carrier Sine
Pubke Wadih Madelatton (MOXNPWAD techniques are commonly
wad for difforent malolavel imverter topologies. The different
novel cnrrrerasad malolovel PW AL schemes are discussed which
help te halance the switch utilization in multilevel inverters for
aptimizing imerter performance parameters. This paper analyses
mulnearmer PWM method  namely Phase Disposition (D),
Madifiad vingvordal modulation signals with a single earrier
signal and multple cartiens signale The Switching Frequency
Qpeimal - PWAL (SPOSPWAD method  and Trapezoidal
muliicarmer hased PWNL (TMC-PWN)  method  are  also
dixcrssad. Vinalh simulation results of a trinary cascaded multi-
kael imverter tapolam are carried out using MATLAB /simulink.

A omeorde—Cascaded Maltilevel Inverter (CMLI); Phase Shifted
PWAL (PSPWALL Level Shifted PWM(LSPWM);  Carrier
Ohverdapping PWA{COPWAD:  Total Harmonic  Distortion

(THM,
I.  INTRODUCTION

Racenih, Multi level inverters play a major role in high
power and madium voltage applications. It is trendier because
of laxs number of swirches, low costs, low harmonic distortion,
higher valizge capabilin and less switching loss. The multi
Il imerens are classifiad as diode clamped multi level
imertens, Thing capaditor multi level inverter and cascaded H-
i level inverter. The cascadad H-bridge multi level

hndge muls
has some advantages when compared 1o other

INVETIY
polagies, hacause it improves the voltage level for same
numhers of switches. The cascaded H bridge multi-level
invertars are the adilin of utilizing difterent DC wvoltages on
the indnidual H-bridge which may be obtainad from barteries.
et It also reduces O (7 stresses on
appartuniny 1 work with low speed

V| N - + -
tual Sellsl or solar cells,

the Jaad which gives the
drnes. The ougpart filters can he remarkably shrunk or even
shiminaiad which improves the efficiency. The carrier base
PWAT schomes are classifiad as (1) Phase shiftad mult carner
madulanan (i) Leve! shiftad muli camier modulation The
kel shifted maki carmier madulation schemes are classifiad as
1) In phase dispasition methad (i)Alemative phase oppasite

Dr.R.Seyezhai
Associate Professor,
Department of EEE,

SSN College of Engineering
Chennai-603 110, India.

disposition method and (iii) Phase opposite disposition
method.

The term Multilevel was first introduced by Nable el al as
number of levels increase in inverter the output voltage has
more steps generating a staircase waveform with a reduced
harmonic distortion but a higher number increase the control
complexity. PWNI, SVM, SHE, DTC etc are the modulation
and control strategies developed for multilevel inverter.
Steinke proposed a carrier-based method termed switching
frequency optimal PWM SFO-PWM) which was similar to
Carrara’s except that a zero sequence (triplen harmonic)
voltage is added to each of the carrier waveforms.

The cascaded H bridge inverter is useful for practical
applications owing to the advantages that the modularized
circuit layout, it does not need extra clamping diodes or
voltage balancing capacitors and it requires the reduced
number of components to achieve the same number of output
voltage levels among the conventional multilevel inverters.
The Carrier-based PWM uses several triangular carrier signals,
which can be modified in phase and/or vertical position in
order to reduce the output voltage harmonic content. In this
paper. constant switching frequency based on carrier pulse
width modulation methods are presented and compared. A new
modulation method called trapezoidal multi carrier (TMC)
SPWA1 is implemented and compared with other methods.
This new modulation method gives advantages in multilevel
inverter to minimize the percentage of total harmonic
distortion (THD) and to increase the output voltage.

The paper is organized as tollows. Introduction of trinary
cascaded multlevel inverter has been presented in section Il.
Multicarrier modulation strategies have been presented in
sections 111 and Experimental results have been provided in
section IV, The conclusion of this paper has been presented in

section V.
1l TRINARY CASCADED MULTILEVEL INVERTER
A configuration of a nine level trinary cascaded H-bridge
MLI is shown in Fig. 1. The optimal asymmetry has been
obtained using voltage sources proportionally to the two or
three H bridge gives the number of levels in phase voliage
obtained as follows.

m = 3" 2. .on

AfVy, =30V V4 0= 1.
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Absirsae: L vares medulaioa techaiques for trinary cascaded
Homdze muiniesel imverter are analvzed in this paper. This
RuRnsue Cii crdave the output voltages and minimize the total
bcmwan dbteciwa 2 maelevel inverters. Mult carrier Sine
Puise Wadta Medulsiwa MUC-XPWAD techaiques are commonly
s or ddlesend muiliesel mverter topologies. The different
Rus s caermr-Dused muitiieved PW AL wehemes are discussed which
heip te Dmadece e switch unlization in maltilevel inverters for
ppuranney avorter Dxriormance parameters. This paper analyses
PWNML mihod Phase Disposition (PD),
Moutliod wawsesdail moduiztioa signals with a single carrier
Siwmar rou weilipie oxrrrers wzonal. The Switching Frequency
Opama:  "\WM SEU-PWM) method  and Trapezoidal
muiterere owsed WM (TMC-PWM)  method  are  alse
divcrssod, Fiasih simuiation resaits of a trinary cascaded multi-
Jerci imverter tepuiogy are carried out using MATLAB / simulink.

L TRESTeg 3 namedy

Korwords—Caseaded Muitilevel Inverter (CMLI); Phase Shifted

PWM (PSPWM): Leved  Shifted  PWM(LSPWM);  Carrier
Overfappiss  PWM{COPWM); Total Harmonic Distortion
(T

[.  INTRODUCTION

Recentiy, Muiti level inverters play a major role in high
power uxi medium voitage appiications. [t is trendier because
3 switches, low costs, low harmenic distortion,
~putility and less switching loss. The multi

Qf ‘ess numixr
h!? < o3l

leve: e classified as diode clamped multi level
im erters, fving capacitor multi level inverter and cascaded H-
briczs muitt leved inverter, The cascaded H-bridge multi level
imverter =s some advantages when compared o other
secsuse it improves the voltage level for same

N L —
V2R

nvarIeT:

. e
PO,

pumosrs of switches. The cascaded H bridge multi-level
inverters are the amiity of utilizing different DC voltages on

the ‘ndividuat H-bridge which may be obtained from batteries,
fuet cmils, or solar cfls, ete. It also reduces Cv Cf stresses on
the wich gves the opportunity to work with low speed
drives. The output fiters san be remurkably shrunk or even
ciimnuted which improves the efficiency. The carrier base
P schemes are classified as (i) Phase shifted multi carrier
moduiaman i) Lavel shiffed muiti carrier modulation The
leved smited muitt carrier modulation schemes are classified as
(i} ln phase disposition method (ii)Alternative phase opposite

Lot
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disposition method and (iii) Phase opposite disposition
method.

The term Multilevel was first introduced by Nable el al as
number of levels increase in inverter the output voltage has
more steps generating a staircase waveform with a reduced
harmonic distortion but a higher number increase the control
complexity. PWAIL SVAL, SHE, DTC etc are the modulation
and control strategies developed for multilevel inverter.
Steinke proposed a carrier-based method termed switching
frequency optimal PWAL SFO-PWNI) which was similar to
Carrara’s except that a zero sequence (triplen harmonic)
voltage is added to each of the carrier waveforms.

The cascaded H bridge inverter is useful for practical
applications owing to the advantages that the modularized
circuit layout, it does not need extra clamping diodes or
voltage balancing capacitors and it requires the reduced
number of components to achieve the same number of output
voltage levels among the conventional multilevel inverters.
The Carrier-based PWM uses several triangular carrier signals,
which can be modified in phase and/or vertical position in
order to reduce the output voltage harmonic content. In this
paper, constant switching frequency based on carrier pulse
width modulation methods are presented and compared. A new
modulation method called trapezoidal multi carrier (TMC)
SPWNI is implemented and compared with other methods.
This new modulation method gives advantages in multilevel
inverter to minimize the percentage of total harmonic
distortion (THD) and to increase the output voltage.

The paper is organized as follows. Introduction of trinary
cascaded multilevel inverter has been presented in section I,
Multicarrier modulation strategies have been presented in
sections Il and Experimental results have been provided in
section IV, The conclusion of this paper has been presented in
section V.

I, TRINARY CASCADED MULTILEVEL INVERTER

A configuration of a nine level trinary cascaded H-bridge
MLL is shown in Fig. 1. The optimal asymmetry has been
obtained using voltage sources proportionally to the two or

[hree‘ H bnd;e gives the number of levels in phase voltage
obtained as follows.
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ABSTRACT

The high cost of convectional construction material
affects economy of structure. With the increasing
concern  over excessive exploitation of natural
aggregaltes, synthetic lightweight aggregate produced
Jrom environmental waste is a viable new source of
structural - aggregate material. It is becoming more
difficult 1o find natural resources. Therefore the
coconul shell as partial replacement for coarse
aggregate in concrete is studied. The density, shump
and compressive strength of concrete are tested, The
replacement of coarse aggregate by coconut shell by
02,5%, 15%, 20% and 25%. The tests were carried
out and the results carried out and the resulls
obtained suggested that the replacement more then
20% leads to lighnveight aggregate concrete. The
sfump found out 1o be increases as the percentage
replacement increased. Stmilarly the density is
reduced as the percentage replacement increased.
The compressive strength found to be decreases as
the percentage replacement increases.

I INTRODUCTION

The three basic needs of man are food,
clothing and shelter. Civil Engineer has
relevance with all basic needs of man
directly or indirectly. Man has progressed a
lot in developing the method of constructing
shelter. Initially man used to stay in huts and
time passed it developed into house that is

load
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bearing. Concrete is an engineercd material
which is most widely wused in the
construction world today. The popularity of
concrete is due to its strength durabilitv and
low maintenance cost.

Concrete is no longer a material consisting
of cement, aggregates, water and admixtures
but it is an engineered material with several
new constituents performing satisluactorily
under differently exposed conditions. The
method of specifying a concrete

according to its performance and
requirement, rather than its constituents and
ingredients for producers of concrete so as to

suit their specific requirements.

Nowadays, sustainability is the key
requirement in building and constructing
industry to lower environmental impacts and
attentive use of natural resources. In the
recent years, the construction industry is
steadily implement initiatives to improve
sustainability by
recycled and manufactured aggregates in

increasing the use of

concrete production. There was a rapid
depletion of natural aggregates due to their
continuous extensive extraction. In this
constructed environment, the rising cost of

Anveshana’s International Journal of Research in Engincering and Applied Sciences
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The high cost of convectional construction material
affects economy of structure. With the increasing
concern over excessive exploitation of natural
aggregates, synthetic lightweight aggregare produced
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structural  aggregate material. It is becoming more
difficult 1o find natural resources. Therefore the
coconut shell as partial replacement for course
aggregate in concrete is studied. The density, shimp
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time passed it developed into house that is
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bearing. Concrete is an engineered material
which is most widely used in the
construction world today. The popularity of
concrete is due to its strength durability and
low maintenance cost.

Concrete is no longer a material consisting
of cement, aggregates, water and admixlures
but it is an engineered material with scveral
new constituents performing satisfactorily
under differently exposed conditions. The
method of specifying a concrete

according  to its  performance and
requirement, rather than its constituents and
ingredients for producers of concrete so as o
suit their specific requirements.

Nowadays, sustainability is the key
requirement in building and constructing
industry to lower environmental impacts and
attentive use of natural resources. In the
recent years, the construction industry is
steadily implement initiatives to Improve
sustainability by increasing the use of
recycled and manufactured aggregates in
concrete production. There was a rapid
depletion of natural aggregates due to their
continuous extensive extraction. In this

constructed environment, the rising cost of
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Evolutionary Algorithms for Performance Based Topology
Optimisation of Continuum Structures

KNV Chandrasekhar, Jagadeesh Bommisett

b

Tirukovela Sai Keertan, Vuppu Naveen and

Tangudu Manoj

Abstract: The field of optimisation has been rapidly
gaining interest in the recent past. Swarm :’n!eﬂfgem"e
algorithms are one sub class of Evolutionary
Algorithms which are widely used to perform structural
optimisation. The main aim of this research is to
develop a framework to use swarm intelligence
algorithm and evaluate Performance Based Indices
which are based on stress, displacement and energy of
the structure with the objective of minimizing the
weight subject to the constraints of stress and
displacement. A few problems Jrom the literature have
been optimised and the results were compared and
presented. The results show that the weight of the
Structure reduces while the energy of the structure
increases afler every iteration. The stress and
displacement based performance indices show an
increase in performance of the structure.

Index Terms: Firefly, Optimisation, Performance,
Stress, Displacement, Energy.

I. INTRODUCTION

Civil Engineering involves Design, Analysis,
Construction and Maintenance of both natural and
artificially built structures to provide a safe economical
and green environment to live in and prosper without
violence or destruction. Structural engineering plays a
vital role in achieving the purpose of a Civil engineer
[1]. An engineer’s dream is to build and operate such
structures which not only improve the way to live and
prosper but also unique. In building such unique and
heavy structures both time and cost play an important
role [2].

Structural optimization is an emerging field area of
civil engineering, with the ease and reducing cost of
computational power more engineers from across the
fields have been pursuing their interests in this area of
research [3). In other words, we can save the cost of
material required to build the structure [4]. The field of
structural optimization requires the knowledge of
Mechanics, Mathematics, Computer Science and
Information Technology [5].

64

The process of structural design is iterative in nature.
Liang [6] proposed this method as a developing
technology where in the structure is designed to cater
the specific performance levels by the user. The work
done by the Liang [6] has addressed the challenges in
the performance based design that can be used by the
structural engineers to achieve a cost effective and high
performance structures. Structural optimisation is the
real time application of the principles of mechanics
strongly supported by Mathematics, Computer science
and Information technology.

An analytical solution cannot be found for all problems
in structural optimization. The topology optimization
of complex problems requires numerical methods [7].
[t is practical to minimize the weight of the structure
and subject to the geometric and performance
constraints such as stress, displacement, buckling,
frequency, mean compliance, seismic hazard.
Performance levels can be defined by the maximum
values of displacement, ductility, structural damage
indices. The standard codes are usually developed
based on these performance based constraints. The gap
between the development of structural optimization
and practical applications in the field of aeronautical,
civil, mechanical engineering industries can be bridged
using the performance based optimization. The
challenge in structural optimization is to transform
from a mere academic activity to a practical aspect
which is not only rational and efficient but also useful
for practicing civil engineers. [6]

Rahimi et al. [8] have integrated the performance based
optimisation with the topology optmisation of unbraced
and braced steel frame in order to assess its cfficiency,
The non-linear pushover analysis is carried out and the
response of the structure is assessed at various
performance  levels. The final design can be
cost-effcetive and also reliable. Harjirasouhila et. al. [9]
applied Performance based optimization to design
non-lincar truss like structures subjected to carthquake
excitation. Different truss like structures were
evaluated for the effects of seismic excitation, target
ductility and buckling of the compression members.
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A study on Performance Based Indices to perform Topology Optimisation

of Continuum Structures using Swarm Intelligence Firefly Algorithm - II

Sravali Thulla', KNV Chandrasekhar?”, T.Muralidhara Rao’
'22 CVR College of Engineering

Abstract: Structural optimization is an emerging area of research over the past few decades.
Evolutionary algorithms which are nature inspired have been increasingly in use. Firefly
algorithm is one of such meta-heuristic algorithms which has been consistently performing to
locate the optimum point. The performance of the final distribution can be measured in terms
of stress, displacement and energy based indices. The main focus of this study to measure
these performance indices throughout the optimization process and study the variation of the
performance indices with the weight of the structure. A few problems from the literature have
been solved and the results compared and presented. The results show that the optimal

distribution using Firefly algorithm are similar to those existing in the literature.

Key Words: Firefly, Structural Optimisation, Performance Based Index, Metaheuristics,

Stress, Displacement, Energy, Weight, Swarm Intelligence, Evolutionary Algorithms

1.0 INTRODUCTION

Civil Engineering involves Design, Analysis, Construction and Maintenance of both natural
and artificially built structures to provide a safe economical and green environment to live in
and prosper without violence or destruction. Structural engineering plays a vital role in
achieving the purpose of a civil engineer. An engineer’s dream is to build and operate such
structures which not only improve the way to live and prosper but also unique. In building

such unique and heavy structures both time and cost play an important role.

Metaheurisitcs which are subclass of Evolutionary Algorithms have been widely used to
optimize the continuum structures, Behesheti (2013) [13] in his paper discussed on the concept
of metaheuristics. The words “meta” and “heuristics” are Greek, where “meta” is “higher level
or above™ and “heuristics™ means “fo find, to know.” Heuristics are methods to find near good

optimal solutions in a reasonable computational cost. This is an iterative process to perform
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Multi population parallel search engines to perform Isogeometric Topology
Optimisation of continuum structures using Swarm Intelligence Aqua Search

algorithm

NSS Sahithi'*, KNV Chandrasekhar?, T.Muralidhara Rao®
'M.Tech Student, Structural Engineering, CVR College of Engineering, Hyderabad
2Asst Prof,, Department of Civil Engineering, CVR College of Engineerng, Hyderabad

IProfessor & HOD, Department of Civil Engineering, CVR College of Engineering, Hyderabad
Abstract

Isogeometric analysis is a popular method for the analysis of problems involving complex
geometry and governed by differential equations. Meta-heuristics are widely used to determine the
optimum distribution of material within the given design domain. The focus of this study is to use
two parallel search engines and perform Isogeometric Topology optimization of continuum
structures using meta-heuristics nature inspired Aqua search algorithm. NURBS basis functions
are used to construct the geometric model and to calculate the displacements as well. In this paper,
a two dimensional plate structure is modelled using NURBS basis functions and analysed for the
given loading and boundary conditions. ESO technique is used to identify the elements which carry
the material and penalize the remaining elements which do not carry any stress. Few examples
have been solved and the results are presented. The results clearly show that the distribution of

material using Isogeometric analysis is similar to the distribution of material using FEA.

Keywords: Isogeometric Analysis, Structural Optimisation, Aqua Search, Metaheuristic,

Continuum, parallel search engines
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Topology Optimization of Continuum Structures Using Firefly Algorithin
B.Archana', K.N.V.Chandrasekhar?, Dr. T. Muralidhara Rao®

'M.Tech Structural Engineering, 2Assistant Professor, *Professor & Head, Department of Civil

Engineering, CVR College of Engineering, Hyderabad

Abstract— Topology optimization of solids given a sct of material propertics, loading. and
boundary conditions has been an interesting topic for several years. In this paper, the focus is on
developing a mathematical model lor topology optimization of continuum struclures using a
firefly algorithm with the help of the finite clement method. A new approach to the cxisting
optimization process is used, in which locally unstable elements and elements having low stress
values are excluded from the structure during the decoding of representation codes. This
representation technique censures a larger number of elfective individuals to participate i the
subsequent optimization process. This in turn helps to identify the optimal solution with an
improved efficiency. A few sample test cases are considered to check the viubility ol this

approach and the results arc presented.
Keywords: Firefly algorithim, three-dimensional continuum, topology. optimization.

1.0 Brief Introduction

Topology optimization of structures is one of the most important areas in civil engineering that
has fast developed during the recent past. With the advent of new technologics and higher
computing power available at lower cost, this field has been consistently gaining ground. With
the landmark paper by Bendsoe and Kikuchi(Hsu and Hsu, 2005) the topology optimization of
continuum structures made significant progress in optimizing structures. The main idea behind
topology optimization as the name goes by is to find the optimum distribution of material
configuration in the immediate neighborhood for the given continuum with the given set of
natural and kinematic boundary conditions. In other words, unlike with the constructions of
olden days where-in heavy cross-sections had been used and the entire cross section was not

required to transfer the loads and this can be reduced efficiently so that the newer cross-sections
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Problems and Solutions
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PROBABILITY AND STATISTICS

ABOUTTHEBOOK

In this book large numbers of problems have been worked out. This book is
useful for B.Tech, M.Sc.(Statistics), M.C.A., M.B.A. students as well as the
competitive exams. It covers most of the topics of syllabi of most of the
universities in India.

The topics covered are: Probability, Random Variables, Binomial, Poisson
and Normal Distribution, Sampling, Test of Hypothesis, Correlation and
Regression, Queuing Theory and Stochastic Process.

SALIENT FEATURES

= Necessary definitions.

< Proofsof standard results.

=« Fully worked problems:

= Step by stepsolutions.

= Easy tounderstand methodology.

< Quizquestionsat the end of each unit.
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Humanities and Sciences, Teegala Krishna Reddy Engineering College,
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University Bhopal (M.P.) in the year 2003. She has over 10 years teaching
experience of post graduate and engineering Colleges.
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