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DESIGN APPROACH TO MEASURE BMI OF
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Tushar Hatwar,

lopments are going oit in every secior. Due 1o the introduction of

Abstract: India, being economically more maturating couniry. deve
increased thereby reducing time For

technology almost in all flelds. working efficiency has enormously
manpower plays a vital role. People of young generation and their extraordinary effo
country. People now a days found to be very health conscious, due to the fasi paced life is having adverse effects on their bocy 45 a
betier health leads to better work efficiency and a betier life ahead. For this, conventionally. 10 know actuai body weight, BMI /Budx
Mass Indgx) is a technique. With this people come 10 know. if they are underweight, overweight or having a perfect weight. As our
project is an introduction of a technology info a medical field, additionally by designing a machine that measures #uman BMIL 817
human body. But owr machine gives measure of human weighi and
height as well. As per the concept, that Jor a particular height, weight should be managed. Using this, our maching is a co

o machines and gives accurare feedback also: which is helpful and less 1ime consumiing. Due to the availabilive of medical facilitios
now a days near by. it has become lirtle easier to maintain the health. Even though in many couniries there is an issue of 0Desiny CORIES
10 the fore with a serious health problem. By taking action against it before encountering any Severe physical disease, prev
better than cure. So using this new technigue of BMI, people can get perfect measure of weight und height as well and if ther:
underweight or overweight condition, he will get a feedback according to that. This is definitely helpfl in hospiicis una

a country 10 grov

ris leads indirectly to the overall progress o

mbingiion oF

person in
healthcare centers

Keywords: RFID Tags, RFID Module, Load cell, Ultrasonic Sensor, Microcontroller PIC18F45K22

1. INTRODUCTION

e world, specially most hardworking age is 20 to 35 years roughly, found to be concerned about their health. For bette

btedly and for that there are many appliances in market to maintain it. Not only the above mentioned age
to be fit, they need to know their weight. And for this, frequent concern to doctor is

r saving of time and money, to know BMI, there is a technology that automaticaily

People in th
to live, health is wealth, undou
people but people above 35years age,

group
e and fo

Jifficult. To reduce this inconvenienc
Lalcu]ates it and give measure of the weight to the customer [3].

m is a design and approach to measure human BMI, in addition 10 that it measures height also according to the concept that as
per the height weight should be adjusted 12]. This machine is user friendly and gives accurate measure of BMI with proper feedback.
Our machine ask about gender of the user because BMI is different for men and women due to the difference in their metabolism. Tatle

no. (1) shown below describes the categories of BMI according to height and weigb} of male and female.

This syste

S

2. OBJECTIVE

The aim of the project was [0 design a BMI unit which gives auieric value and this numeric value gives a percentage which correlates

to the body fat composition.

Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org l 188
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Design and Modification of Innovative
Motorized Hand Truck

Dr. M. K. Sonpimp]c’,w, Anurag N. Raghorte?

'Associate Professor. Departmient of Mechanicsl Engineering Privadarshini College of Enginecring,
L Newr CRPF campuz, Hingna Road Nagpur- 440019
*Assistant Professor, Departmwent of Mechanical Engiseering, Priyadarshini College of Engincering,
Near CRPF campus, Hingna Road, Nagpur- 440019
: sagmech24gggmail.com
Much Scholar Department of Mechanical EnginceringPCE Nugpur, India
anuragsraghorte(@gmail.com

Abstract — Over the fime certin principles have heon
Jound to be applicable in the anabesis, design. And
operafion of materiad  hoodling systemes AN moserial
handling showld be the result of u deliberate plan where
the meeds. performwace  ofyectives, and  funchional
specificatien of the proposed methods are complvely
defined at the ontvel. The primeiples of material haediing'
are listed and expiined. Toplementing these principles
will resull in safer operating conditions, lowa costs, and
benter wiilization and performance of material andling
systems commercial orgunizaticn, where the goods are
prepared they need o transpor] their goods fram ane
place or one stution v amather. For this purpose, they nse
hand trolley or also known as hand treck on which the
load is hamdfed mammally from ose place to anather.
Sometimes, i iz difficult with this equipment o transport
or carry the load memntlly. In this paper, seome design
and mudification is procifcally dore on the modelled
hand truck. Further, il iv boen motorized which make i
simplier for the use insieud of mannal operation. Design
of the model ix done in modelling soffware called Crev
Parametric 2.0 and comsidering several foctors, the
analysis will be done in analysis soffware calfed Ansyz
14.0.

Key words:Hand itruck. trofley, movwred  wheed,
ANSYS.CREO-PARAMETRIC 2.4

1. [Iantroduction

The use of powered and non-powered industrial
tracks is subjected to cenain hazards thar cammot be
completety eliminated by mechanical means. But by the
intelligence practice and common seise, we can opimize
the risks which are 10 be incorporated. [t is therefore
essantial 10 have compeler and careful operators,
physically and mentally fir, and thoroughly wained in the

www_ljsems.com

@

safe operation of the equipment and the handling of the
loads. Overoading. poor msintenance, load instabulity,
collision with other objects or hurdles are some of the
serbous hazards for the model.
Why Should the Workplace Be Improved?
Diie to nsanaal handlivg of the container. it may extrude
workers to several plysical problems (e.g. loree,
awkward postures, and repetitive motions ) that can lead w0
major as well as minoe injuries, wasted energy and wisted
titne. To avoid these problems, the coming demand of
work easke and the workers® capabilities can be bnproved
coming from the organization. In ghort, changing
workplace by improving benefit workplace by:

i. Redecing or prevemting injuries.

ii. Reducing workers® efTorts by decreasing foroes

lifting, handling, pushing and pualling matenals.
iit.Increasing productivity, product and service qualiny
and worker morale.

iv, Loweriatg cosms by reducing or elisansting production
boktlenscks, ervor raies or rejections, use of medical
gervices because of musculoskeletal disorders, woekers®
compensation claimssid retraining.

What to Look far?

Due o manual handling of the contsiner, 1 may extude

workers to several physacal problems. If tese asks are

performed repeatediy or over long persods of time, they

can lead w fatigue and injury. The main rsk foctors or

conditions associated with the developenent of tmjurnss in

manual material handling txsks include:

1. Awkward postures (e.g.. bendimng, twisting)

2. Repetitive motions {e.g. frequent reaching. lifing,
carrying)

3. Pressure points (e.g. grasping [or contact from) loads,
leaning against parts o surfces that are hard or have

sharp edges)

Page | 97
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‘QUANTUM DOT LASERS FOR COMMUNICATION APPLICATIONS

SWATI S. SOLEY

Department oprplicci,!’lw)Jsics, Priyadarshinm College of Engincering, Nagpur
_440015- India ;
swatil 7soley@gmail.com

During the previous decade, there was an intensive interest on
the development of quantum dot lasers. The unique propertics
ol quantum dots allow QD lasers obtain several cxvellent
properties and performances compared to traditional lasers and
even QW lasers. The advantages ol quantum dot based lasers
compared to other conventional technologies have been
rcalized for several years. Especially the [ree gcometric
parameters of quantum dot layers give probabilities:lo tailor
the spectral gain profile applied to different types of QD lasers
apphcauons (Hadasseral/.,2004). ¢

QD lasers acquired more importance after significant progress
in nanostructure growth in the 1990's such as (e self-
asscmbling growth technique for InAs QDs. The frst
demonstration of a quantum dot laser with high threshold
density was reported by Ledentsov and colleagues in 1994. QD
lasers are not as temperature dependent as 1raditional
semiconductor Jasers. This theory was utilized by applications
and in 2004; temperature-independent QD lasers were
invented in Fujitsu Labor.atories

The main advantages of Quantum dot lasers arc that il emits
light at wavelengths deterinined by the energy levels of the
dots, rather than the band gap energy. Thus. they offer the
possibility of improved device performance and incicased
flexibility to adjust the wavelenglh (Eberl,).Secondly, it has the
maximum material gain and differential gain, at least 2-3
orders higher than Quantum Wire lasers. Tt also shows superior
temperature stability of the threshold current. Due to these
advantages Quantum dot lasers are becoming important tool in
the field of telecommunication for obtaining better speed and
data transfer rate.

Quantum Dots-

Quantum dots (QD) are semiconductor nanostructures having
large industrial applications as well as are of greut scientific
and technological interest. Their electronic structures can be
aliered by changing their sizes and shapes, leading to many
new applications from infraved detectors, laser,
photoluminescence to solar cells. The properiies can be
tailored by changing iis dimensions from, say a size of few
centimeures to a smaller size below hundred nano meters. [T
only one dimension 1s reduced o the nano range |, then we

. VTR & L5 THE B TR B * i TR
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obtim a Structure known as quantum well This reduction in
dimension produces confinement of the clectrons that also
refers 1o the number of degrees of freedom in the cicetron
momentum. Il two dimensions are reduced and one :emains
large, the resulting structure is called as a quantum wie The
reduction in size inall the three dimensions 1s called a quantum
dot.  The confinement of these structures can be obtaincd by
two different methods known as - top-down and botiam-up
approaches.

Quantum confinement effect occurs wien one or more of the
dimensions of a nano crystal approach the Exciton Bohr
radius. The concepts of energy levels, band gap, conduction
band and valence band still apply. However, the clectron
energy levels can no longer be treated as continuous - they
must be treated as discrete.

Quantum Dot Lasers-

Aquantumdot laser consists ofa laser host material; a pivsality
ol quantum dots disposcd in the host material: and a pumpmg
source for exciting and inducing a population inversion i the
quantum dots. Generally speaking. a quantum dot laser s
composed of laser matrix material. The laser operaton 1s
hased on producing radiative emission by coupling clecirons
andholes atnon cquilibrium conditions to anoptical field This
oceurs when a medium has more population olelectrons m the
excited quantum level than inthe ground level This situation is
valied as populution inversion and 1s produced by cither
clectrical stimulation or optical simulation. Another diterent
process in this is spontaneous ennssion, whereby the clectron
returns to the ground state in the natural course even m the
absence of any photon to stimulate it,

Quantum Dot Lasers- Historical Development

lasing in QDs was first reported In 1991 by Vandysheve et al
(Vandyshev et al,1991) and was practically achieved in an
aptically pumped device with CdSe nano particles of
approximate size of 10nm The CdSe QDs were fabricaicd by
fugh-temperature precipitation m molten glass. Lasing was
also observed for QDs grown by epitaxial techniques in 1994
by Ledentsov (Ledentsov etal,,1994)

[he QD lasers showed an improved pei formunce and exlsibita
foer lasing threshold and enhanced temperature stabilny as
cempare with quantum-well lasers These successes

Pent ISSN 0974-0678. Online  2320-8583 ww - tionanation. -+ org
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lale, E‘,Ltﬁl‘smﬁ'ﬁ_"}élﬁ()ch The characterizaton of

gsolids

2 L\'pp_r:cc.i’a uminescence has been.observed in
nsferwais, '

nsiderable’en bserved from (e’ to

The inorganic compounds with general formula Lo(PO,),
(Ln=Lato LuandY) belong to the broader class of phosphate
materials which have been extensively investigated because of
a suitable absorption in the VUV region, a wide bandgap
together with a high chemical stability, and the relative
sumplicity of powder synthesis(Hachani et al.,2010;Wang et
al.,2007). Due to their desirable optical properties these rare
earth meta phosphates, RE(PO,),, have been the subject of
considerable industrial interest(Clark et al.,2006;Carinj et
al.,1997,1998).The Ce*luminescence was studied in
Ce(PO;),(Ternane et al.,2008) and in Lu(PO,),(Yuan et
al.,2008). These materials are potential good phosphors,
scintillators, plasma display panels(PDP), mercury-free
lamps, and visible lasers and detectors for ionizing
radiation.For a mercury-free lamp, the excitation energy is
mainly composed of VUV radiation, but most of the VUV
energy is absorbed by the host crystal. If the energy can be
transferred from the host to the rare earth ions, the rare earth
jons can emit visible light. So the host absorption efficiency
and the energy transfer efficiency play a very importfmt partin
applying VU V-excited phosphors to the mercury-free lamp.
The scintillator properties of Pr(PO,), were studne‘d
byJouini(Jouini et al.,2003). The first investigat‘m_n of Nd

luminescence in La(PO,), was reported by Jouini 'ﬂ!ild co-
authors while doing a research on laser nlatel'ial§_(10unu t;[ ﬂ'[.,
2002). The luminescence properties of Eu' andTb" in
La(PO,); and Y(PO,), as potential phosphors under VUV
excitation have also been reported(Wang et al.,2007; Wang et
al.,2011; Ternanea et al.,2005). In Ln-based phosphate
compounds the energy migration and transfer processes h.als
also been studied (Hachani etal.,2010; Kiliaanet le. 1988; Buijs
et al.,1988). Ln(PO,), (Ln=La to Lu and Y). is one of the
complex phosphates, which can aqopt two different cry;tal
structures depending on the ionic rad1u§ of the Ln ion.
Ln(PO,), (Ln=La to Gd) with.a large radu!s of the Ln ion
crystallizes in an orthorhombic structure with CZZ%, space
group, while those with small radius of Ln ion (Ln= Gd to Lu
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and Y) crystallize in the monoclinic erystal siructure wits
P2,/e space group (Hoppeetal.,2011).Also it is wil known tlun
the coordination environment of cationic sites can strongiv
influence the luminescent properties of lanthanide iors in the
two Ln(PO,), phosphate structures (Wang et al. 2011
La(PO,); with the orthorhombic crystal structure has oely
La-site with eight fold coordination that is available - 1.
trivalent lanthanide ion dopant. Theretore, the tumimee o
spectroscopy of lanthanide ions in LatPO ) has poer o )
particularly to establish where the lanthamde impurity one: Ly
levels are located( Shalapska et.al,2014).

There are not many studies on luminescence of Cernem
compounds. This is rather suprising considering that rare
earth ions possess interesting luminescence propestics
Amongst rare earth ions, Ce™ exhibits rather peculiaremission
which is in form of a two humped broad band, due i spiie
ground state. Ce" exhibits intense emission(Ingote o
al.,2010) due to allowed electric dipole transitons
corresponding to transitions from levels of Sd' configuration
to ZFI states of 4f' configuration with fast decay time of the
order of several nano seconds. Quenching usually occurs at
high concentrations (Blasse et al.,1969) barring some
exceptions like YAG:Ce. Many, but not all, stoichiomer -,
cerium compounds exhibit strong luminescence ¢ o { oP(s
shaws intense emission with a quantum efficiency ot 2
CeF,, CeBO,are otherexamples. Even some hydrated salts of
cerium show strong emission .On the other hand CeAlO does
not fluoresce. Concentration quenching occurs due to cnergy
transfer between similar ions and finally toakiller site Lneray
transfer from Ce” to Ce’ has been considered by Botden o
al.(1952) and Blasse et al.(196 Mand occurs over distance of
15-20 A, The emission and absorption transitions of ¢ ¢ e
allowed as electric dipole transiions. Energy transter s
therefore expected to be proportional to R* where R s the
Ce"-Ce' distance. ‘
In this paper wereportsynthesis and plwtolumlunescence of
metaphosphateCe(PO,),. Various energy transfer processes
CeTh", Ce "Dy "are also reported. -

!

R I I e T
R A AT WA i e PR e RN

Print ISSN 0974-0678, Online : 2320-8553 www hionanoirentei a0




Proceedings of the National Conference on Luminesc
; / ence and Applicati CLA-2017),
Indian Institute of Chemical Technology, Hyderabad. 9™ - 11 gﬁc:f:fmgl;gj 7. pp.85-8§.

Energy Transfer and Photoluminescence Study of
Polyphosphate Ce(PO5);:Dy”"
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2 fiighlights—
+ High temperature Solid State Synthesis, Efficient Energy transfer from Ce* to Dy’".

“i‘he inorganic compounds with general formula Ln(POs)s (Ln=La to Lu and Y) belong to the broader

‘lass of phosphate materials which have been extensively investigated because of a suitable absorption i

= the VUV regim_l, a wide bandgap together with a high chemical stability, and the relative simplicity of
wder synthesis. Rare earth meta phosphates, RE(PO;)s, have been the subject of considerable industrizl
their desirable optical

interest on account of their potential as luminescent and lasing materials due to

rties. These materials are potential good phosphors, scintillators, plasma display panels(PDP),

: prope
_mercury-free lamps, and visible lasers and detectors for ionizing radiation. For a mercury-free lamp, the

" excitation energy is mainly composed of VUV radiation, but most of the VUV energy is absorbed by the
host to the rare earth ions, the rare earth ions can

, host crystal. If the energy can be transferred from the

S cmit visible light. So the host absorption efficiency and the energy transfer efficiency play a very
8§t 'important part in applying VUV-excited phosphors to the mercury-free lamp. Dy**-activated phosphors
$8  arc promising white light phosphors and can be used in mercury-free lamps. Dy** can be sensitized by
3 B, Gd*, Ce**, Pb* and Vanadate ions. Luminescence of rare earth RE ions could be enhanced by the
£¥  ponradiative resonant energy transfer from a RE ion behaving as an energy donor to the other one as an

%5 energy acceptor.
3 * doped Ce(POs); phosphors were synthesized by-the
% .4 structure have been investigated by the X-ray powd
fines in the visible region arising from "For, —Hys (470
The relative intensities of the two bands depend on the local symmelry. When the ratio of blue to yellow
emission is appropriate, one can obtain white emission using Dy**. Two very intense and sharp peaks at
478 and 571 nm are obtained in emission spectra for Dy** for 295 nm excitation. These correspond to
%/, — “H,s/; and *Fo/s — “Hyy/z transitions of Dy*". The broad band around 338 nm is due to ce**.ce”
lines for Dy**. Hence, energy transfer is seen

emission peak at 338 nm overlaps with the f-f excitation n
gy from Ce*" to Dy** ions in the Ce(PO;); lattice brings Ce

from Ce** to Dy** ions. The transfer of ener : _ C
4 1o the ground state and D + to the excited state. The emission in Dy’* comes via a nor}-radxatfvc
4 trnsition to the * Fap level, followed by radiative transitions to “Hjsp and *H,sp, level. The Dy** emission
1 was studied for various concentrations. The emission intensities increase with increasing concentration.

The highest intensity was observed for 0.5% + Concentration quenching was observed for higher

concentrations. The concentration quenching mechanism is generally associated with energy transfer.
Energy transfer phenomena can

lead to the development of new and efficient photoluminescence
materials.

high temperature solid-state method. The phase
er diffraction. Dy**emission falls mainly in two
-500 nm) and *Fop— H 132(570 nm) transitions.

s
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Synthesis and Photoluminescence in Yb doped Cerium
Phosphate CePOyq

S.U.Bhonsule!:?, S.P.Wankhede? and S.V.Moharil®
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Abstract. This paper presents the preparation of CePOs and Yb doped CePO4 using simple solid state reaction method. PL
measurements indicated significant energy transfer from Ce* to Yb** ions. Further evidence of encrgy transfer was provided by
analysis of Luminescence Decay measurements. Energy transfer efficiency of 50% was obtained for 5%Yb doping. Energy transfer
from Ce™ to Yb** ions takes place by Cooperative energy transfer mechanism. Such phosphors can be used in white LED’s, Lasers

and energy saving fluorescent lamps.
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:‘:::‘:1“ &S'R‘E)‘)h]e"ﬁ:;;zgﬂflf;\;tddzi:l Irlmss;]or; of l'nc?i,an‘Spucc Research Organi-
bit (called halo orbit) ; wpacecrall will be placed in a non-planar periodic
leuw\. O;Lu:::l cmti):i:) arou.nd Sun-Em‘h LIﬁ(.SE;-L]) libration pmm.lih:-, paper
mges ssion L!eslgn 10 the Sun-Edrth L1 halo orbit considering the
mission }111d iuupcher constraints. The mission design problem 1o the halo orbi
bru_ud!_v involves two major steps- Halo orbit design and selection and design of
Qpn_mized transfer trajectory design Lo achieve the same, starling from Earth el-
hppc parking orbit (EPO). In this paper, the Halo orbit generation and transfer
trajectory design have been initiated in CRTBP with backward propagation und
its results have been fed to the developed [ull force model for the final design.
Halo orbit selection is done considering mission and scientific requirement..
Differential Evolution optimization algorithm has been developed as independ-
ent software to generate exact initial conditions for the halo orbit. Optimization
ol backward transfer trajectory design has also been carried out with the Differ-
ential Evolution. Transfer trajectory injection (FTI) AV, right ascension of as-
“ dending node (RAAN) and argument of perigee (AOP) obtained from the back-
Ward design were given as inputs (o the forward trajectory design with full foree
model for propagation. The forward transfer trajectory was refined with full

force model to achieve the desired Halo orbit insertion.

INTRODUCTION

The libration points are the equilibrium points of the circular re.s@icled t_hrec-hnd_\ prol
(CRTBP). Euler and Lagrange proved the existence of five equilibrium points: three .L-n!‘gmc;:f
axis joining the centers of the two primaries, generally no{rcd LE, L2 ;.mu_l. 3. and
: and LS. The Libration points are the locations that exist for even
pair of two bodies such as Sun-Earth system or Earth-Moon system. A small t’u‘nl'\ pllu‘ccd u;,l,hlv
Libration point at zero velocity ideally expc:‘icngc?s zero accele‘mu)(m “nh_‘r???“; “;il-IL 1“:;:: ”:‘:n
ies. Thus, the body appears to be at rest as seen n'om_c.nher o{ th% I‘wn .mln,m_lj\l.l_]f)_(“} V.H').'m: .
points offer many good properties. Spacecraftin the vicinity of these points are frec ob ati
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Implementation of a New 7-Level H-Bridge Inverter Fed Induction Motor with
Low Harmonic Values

"Yogesh S. Bais, %5.13, Deshpande and 5 P Muley
'Department of Electrical Engineering, Priyadarshini College of Fngineening, Nagpur, India
“Department of Electrical Engineenng
Priyadarshini Institute of Engineering and Technology, Magpur, India

Abstract: A multilevel structure with more than five levels can significantly reduce the harmonic content. The
output voltage and power increase with number of levels. Adding a voltage level involves adding, 4 man
switching device to each phase. The goal here is to implement the seven Jevel H-bridge inverter with less
number of switches. The output of this circuit is fed to the induction motor. {Using this scheme, we can control
the speed and also reduce the noise and vibration of the indugtion motor, This research stresses on improving
the efficiency of multilevel inverter and quality of output voltage waveform. A new seven level scheme s
implemented with only seven switches. The MATLAB simulation is done and hardware is implemented by
using IGBT’s for the seven switches of seven level inverter.

Key words: IGBT, multilevel inverter, H-bridge, induction motor, vibration, hardware

INTRODUCTION

Multilevel converters can be applied to utility
interface systems and motor drives. These converters
offer a low output voltage THD and a high efficiency and
power factor. There are three types of multilevel
converters: diode clamped, flying capacitors and
cascaded. The main advantages of multilevel converters
include the following, Gobinath et al. (2013), Sekhar and
Sekhar (2012), Bharath and Satputaley (2013),
Kavousi et al. (2012), Napoles et al. (2013) and Kumar
(2012):

+  They are suitable for high-voltage and high current
applications

«  They have higher efficiency gince the devices can be
switched at a low frequency

. Power factor is close to unity for multilevel inverters
used as rectifiers to convert ac to de

. No Electromagnetic Interference (EMI) problem exists

+ No charge unbalance problem results when the
converters are in either charge mode (rectification) or
drive mode (inversion)

The multilevel converters require balancing the
voltage across the series-connected dc bus capacitors.
Capacitors tend to overcharge or completely discharge at
which condition the multilevel converter reverts to a
three-level converter unless an explicit control is devised

to balance the capacitor charge. The voltage-balancing
technique must be applied to the capacitor during the
operations of the rectifier and the inverter. Thus, the real
power flow info a capacitor must be the same as the real
power flow out of the capacitor and the net charge
on the capacitor ~ over one cycle remamns the same
(Gobinath el al. 2013, Sekhar and Sekhar, 2012,
Bharath and Satputaley 2013, Kavousi et al, 2012,
Napoles ¢t al., 2013, Kumar, 2012)

Literature review: In the study of Gobinath etal (2013),
two types of methods or topologies have been eompared,
ie, cascaded and reduced switches topology. Out of
these two, this research uses reduced switches topology
In the study of Maheswari et al. (2012), Wanyekeche et al
(2012), Kumar et al. (2014) and Sathik and Romam (201 4),
the THD contents of 7-11 and 15 level cascaded multilevel
inverters have been discussed. The total harmomic
distortion dépends on the switching angles for different
units of multilevel inverters hence, the switching angles
are calculated fimst by using Newton-Raphson method
where some of harmonic components has been ehminated,
Using the caleulated switching angles, THD analysis 18
carried out analytically as well as using MATLAB
gimulation

The stutly of Murugesan et al. (2012) demonstrates
how the reduced harmonic distortion can be obtained for
a new topology of multilevel inverters. The new topology
has the advamage of 1ts reduced number of devices

Corresponding Author: Yogesh S. Bais, Department of Electrical Engineening, Priyadarshini College of Engineering, Nagpur, India
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DESIGN OF FIVE LEVEL INVERTER FED INDUCTION MOTOR
USING PHASE SHIFTED CARRIER PWM TECHNIQUE
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Abstract - Multilevel inverter is an effective and practical solution for increasing power demand and reducing harmonics of
ac waveforms. Such inverters synthesize a desired output voltage from several levels of dc voltages as inputs. This paper
analy;es the performance of five level inverter using phase shifted carrier PWM technique. It has been found that this
tgchmque reduces the switching losses and total harmonic distortion. The performance being analyzed by the
SimPowerSystems in Matlab-Simulink and hardware being prepared using IGBT as a switching device and a microcontroller

for Gate pulses.

Keywords - Multilevel inverter, carrier phase shifted PWM Technique, IGBT, Induction motor, Simulink.

L. INTRODUCTION

Over the past two decades, multilevel inverters have
attracted wide interest both in the scientific
community and in the industry. The reason for the
increased interest is that the multilevel inverters are a
viable technology to implement.The use of a
multilevel inverter to control the frequency, voltage
output (including phase angle), and real and reactive
power flow at a dc/ac interface provides significant
opportunities in the control of distributed power
systems.

II. MULTILEVEL PWM INVERTER

The multilevel PWM inverters include an
array of power semiconductors and capacitor voltage
sources, the output of which generate voltages in
stepped waveform. The commutation of the switches
allows the addition of the capacitor voltages which
reaches the high voltage level at the output, while the
power semiconductors withstand only with reduced

voltage.

TYPES OF PWM TECHNIQUES:
Multi level inverter is simulated for various
multicarriers based pulse width modulation (PWM)
techniques for a resistive load.
The PWM techniques include:-

1. Phase Opposition Disposition (POD) PW

2. Alternative Phase Opposition Disposition
(APOD) PWM
Phase Shift PWM (PSPWM)
Phase Disposition (PD) PWM
Carrier Overlapping PWM (COPWM)
. Variable Frequency PWM (VFPWM)
The power PWM inverter generates an output
voltage with five values (levels) with respect to the
negative terminal of the capacitor.

o v oW

The concept ofirhaltilevel inverter control has opened
a new . possibility that induction motors can be
controlled to achi¢ve dynamic performance equally
that of dc motors. The performance of the multilevel
inverter'is better than a classical inverter.

1. Phase Opposition Disposition (POD) PWM:-The
carriers above the zero reference are in phase but
shifted by 180° from those carriers below the zero
reference. :

2. Alternative Phase Opposition Disposition
(APOD) PWM:- Each carrier band is shifted by 180°
from theadjacent bands.

3. Phase Dispusition (PD) PWM: - All the carriers
are in phase. A

4. Phase Shift PWM (PSPWM):- All carrier signals
have .. the same amplitude and frequency but they
are phase shifted'by 90 degrees to each other.

5. Carrier Overlapping PWM (COPWM):- All
carriers' with thé"'same frequency and same peak to
peak amplitude ‘dre’ disposed such that the bands they
occupy overlap each other.

6. Variable Frequency PWM (VFPWM):- Carriers
have the variable frequency and same amplitude each
other

Ty

III. CASCADED'MULTILEVEL INVERTER

A cascaded multilevel inverter made up of from
serious connected 'single full bridge inverter each
with their ‘own- isolated dc bus. This multilevel
inverter can genérate almost sinusoidal waveform
voltage trein several separate dc sources, which may
be obtained from solar cells, fuel cells, batteries, ultra
capacitors, etc.This type of converter does not need
any transformér or clamping diodes or flying
capacitors. Each 'level can generate five different
voltage outputs +2Vy, Vdc, 0, -2Vy, and +Vq. by
connecting the dc sources to the ac output side by
differént combinations of four switches. The output

LI H
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Abstract= Multiple Sclerosis is a brain disease that forms the

" number of lesions in white matter of brain as the disease

progresses. In this paper texture analysis is done on brain MRI
Images of real data of patients to observe the progress of disease
by detection. The objective of this paper is to find the progression
detection by utilizing the segmentation and feature extraction
techniques .The image is segmented using the AM-FM
segmentation, the filtering is done by using Saliency map method
and these filtered segmented features are clustered using Fuzzy C
means clustering method. The paper also proposes an adaptive
iterative threshold based algorithm for detection of lesion from
the clustered image. The detected features are extracted using
featurc extraction techniques such as morphological, local binary
pattern, mean and standard deviation methods. These extracted
features are classified using K-NN classifier. The experimental
results obtained are efficient and provides an accuracy of 97%
which helps in accurately predicting a disease. Along with
detection and classification the patch based algorithm is used for
reconstructing the damaged images. :

Keywords—Magnetic Resonance Imaging (MRI), Amplitude-
Moduiation, Frequency-Modulation (AM-FM), Multiple Sclerosis
(MS) Silencing Map Detection, Fuzzy C-Means Clustering (FCM)

I.A INTRODUCTION

The central nervous system consists of two components gray
matter and white matter. The brain discase multiple sclerosis
appears in brain white matter and spinal chord. It appears due
to damage of myline shealth of nerve fibers This further
develops no. of multifocal lesions in the central nervous system
which relates with the disease progression.

Due to formation of lesions, volume of white matter
shrinkages [1]. Multiple sclerosis (MS) normally appears in the
age between 20-50 years and it affects more to women than
men. The initial diagnosis based on clinical signs and
symptoms is done by specialized neurologist [2]. Mchnald
criteriu are followed by neurologist to see the disease
progression with EDSS score. Several preclinical tests are
helpful in disease verification. Magnetic Rcsclmance lmaglqg
(MRI) is one of the techniques to see the multifocal lesions in
central nervous system. This relates to MS with the use of T2
weighted images. But still 5% patients who have bee:n
confirmed to have MS based on other criteria cannot observe in
MRI. To cater this drawback, a texture analysis method is
applied on multiple sclerosis in brain MRI images. Texture

S.D.Chede
Professor
Electronics & Telecommunication Engg. Deptt,
Suryodaya college of Engg., Nagpur
Email: santoshchede@rediffmail.com

features can be significantly used to differentiate between
normal and abnormal tissues. To avoid the intensity variation
between successive scans of MRI, intensity normalization is
applied on brain MRI [3]. The multiple image segmentation
and feature extraction technique has been used to find the
region of interest and lesion features in order to detect the
disease in its initial stages. It will also be useful to see the
progression of disease. The detection of disease in earlier
stages helps to predict the type of disease with the patient
might be suffering.

II. MRIDATASET

The dataset of normal brain MRI images and real patient
brain MRI images carrying MS is collected from reputed
hospital with reference from Radiologist and Neurologist. The
data of 20 patient images in the age between 20 to 45 of both
men and women have been taken. Out of the total Dataset

. some cases are identified as of progressive weeks and some are

of initial stages.
III. REVIEW OF RELATED WORK

Yunyan Zhang (2012) describe that texture analysis is an
image post processing approach that extracts quantitative
information from a digital image based on mathematical
analysis. A two dimensional MR images is a digitized picture
of elements (pixels) characterized by spatial location and gray
level intensities. MRI texture analysis evaluates the
organizational pattern of image pixels. Texture features are in
fact mathematical parameters that highlights the distribution of
gray level intensities to reflect the structural regularity of
image tissues [4]

Jing Zhang, Lei Wang, Longzheng Tong(2007) focuses on
application of texture analysis on MR images which extract the
classical texture analysis features to differentiate between
normal appearing white matterf(NAWM), normal white
matter(NWM) and MS. The study demonstrates an accurate
texture classification. It is high between MS lesion and
NAWM also the classification is low between NAWM and
NWM due to differences in selected features [5].The
classification rate mentioned is 90%.

Victor Murray, Eduardo S.Barriga, Peter Soliz, Marios S.
Pattichis focuses on the use of AM-FM method in series of
medical Imaging problems ranging from ultrasound to retinal
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In this paper we analyze a multiplier-and-
Booth Algorithm is used which reduces the partial products and improves spe:
generates final three intermediate operands. Two of them are given as inputs
from MSB 16-bit Result. Pipelining scheme is used whic
For reducing the power consumption, we need to reduc

Suppression Technique is

the performance of multiplier-and-accumulat
designed using Spurious Power Suppression
SPST MAC gives the superior results as compare

ABSTRACT

used to remove the glitches and

improves the overall performance.

or unit designed using
Technique (SPST).Both the architectures are synthesiz
d to the MAC designed using CSA in terms of area, delay and speed and hence

accumulator unit (MAC) for high speed and less power consumption. Radix-2 Modified

ed. Carry Save Adder adds the 8 partial products and
for final addition that produces output of MAC unit

h helps to improve the overall performance. Thus improving the speed.
e the glitches and spikes. The adder designed using Spurious Power
spikes. This SPST adder is applied to the modified Booth Encoder and

CSA is compared with the multiplier-and accumulator unit
ed using Xylinx ISE. The

Index Terms— Carry Save Adder (CSA), multiplier-and-accumulator (MAC), digital signal processing (DSP), spurious power
suppression technique (SPST), Radix-2 Modified Booth Algorithm.

I. INTRODUCTION

In computing, especially digital signal processing, the

multiply-accumulate operation
f two numbers and adds that product to

computes the product o
an accumulat
is known as a multipli
the operation itself is als

is a common step that

or. The hardware unit that performs the operation
er—accumulator (MAC, or MAC unit);

o often called a MAC or a MAC

operation. The MAC operation modifies an accumulator a:

a<a

+ (b xc) (1)

When done with floating point numbers, it might be

performed with two round

with a single rounding.
rounding, it is called a

accumulate.Modern computers may co \
implemented in combinational logic

d an accumulator register that stores

consisting of a multiplier
followed by an adder an
the result. The output of th

the adder, so that on eac
multiplier is added to the registe
require a large amount of logic,

much more quickly than
typical of earlier

ing’s (typical in many DSPs), or
When performed with a single

fused multiply-add or fused multiply—

ntain a dedicated MAC,

e register is fed back to one input of
h clock cycle, the output of the
r. Combinational multipliers
but can compute a product
the method of shifting and adding

computers. The first processors to be

equipped with MAC units were digital signal processors [1],

but the technique is n
processors. Some digita
cosine transform (

A multiplie

and Booth’s algorithm [2].
of Array of full Adders.

SPECIAL-ISSUE-1-JAN-2017

ow also common in general-purpose
1 signal processors also use discrete
DCT) or discrete wavelet transform.

r commonly uses an array of Full Adders

It also uses Wallace Tree[4] instead
Such multipliers consists of Booth

COPYRIGHT 2013IJREST, ALL RIGHT RESERVED

@l

Encoder, Wallace tree and Final Adder[2],[4].A new
architecture of MAC for high speed arithmetic is been
proposed by Young-Ho Seo and Dong-Wook Kim. In this
architecture multiplication is combined with accumulation and
CSA is devised to improve the performance. The architecture
proposed in [2] had a better performance compared to the
previous MAC architectures. This architecture proposed in [2]
can be adapted to various fields requiring high performance
such as the signal processing areas. There is a need to reduce
the power consumption due to the unwanted glitches and
spikes.

In this paper, a mulﬂplier-and—accumulate (MAC) unit
will be designed for high speed and low power consumption.
A 16 bit CSA tree is proposed to improve the output rate. The
CSA tree uses Radix-2 Modified Booth Algorithm. A Carry
Look Ahead Adder can be used to improve speed by reducing
the amount of time required to determine carry bits.

In general a multiplier can be divided into three
operational steps. The first step includes generation of partial
products. The second step includes compression of partial
products and the last is the final addition in which the result is
produced by adding the sum and the carry. If we need to
accumulate the results the operation consists of four steps.
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