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“Comparative Performance Analysis of Galileo and NavIC at a Low Latitude Station

Comparative Performance Analysis of Galileo and XNavIC at & Low Latimde Stabion

Devades knma', M. Santhosh’. P, Maveen Kumar' and A D. Sarma’

1 Deparment af ECE, OU, Hvderabad
2 Deparmment gf ECE, CBIT, Hyderabad.
E-mail: dav. ranviciemail com

Galilen is an emerping civilian conmrollad Global Wavization Saellite System (GIN55), being
developed by Europesn Space Azency (ESA) and European Union {ELT). Galileo comprisas
of 30 MED (Medhom Earth Orbity satellites consrellatdon Currently, 17-satellites are
operational and are visible from India ar different dmes. The MNavIC (Navigaton with Indian
Constellation) 15 an mdependent and mdigenons repional navigaton system developed by
ISRO, India WavIC is a seven satellites comstellation three are geostatonary and four are
Eeosynchronous sateilites. and provides continweus visthility over Indian region. The Galileo
operates on L-band (1-2 GHz) wheress NavIC opersies on both L-band snd 5-bands (2-4
GHz). The advanmee of 5-band is lonospheric delsy is relatively less, tuat suscepnble to
inferference. Galilea's received sipmal power levels are 3dB higher than NavIC. For
evalnsting the comparstive performance of Galileo and MavIC, 24-hours daia form two
satic-mode Teceivers with 5 mask-angle located ar Osmania University, Hydersbad
{17°24'28.07"N, TER314.26"E) are comsidered for oo contineous dayvs (B and © August
2018). During 3 whole day, 3-8 Galileo satellites are visible; wheress a minimom 4 satellites
are available for about 4-5 hours. Often Galileo DOPs values (1.5) are better than MavIC
DOP's (2.5} A good Galilee satellite peomedry results in best GDOP (1.88) and FDOP {1.70%
berer than MavIC when four or more satellites are visible. For 3 dusl frequency receiver with
40y of semvice to public, the Galileo horizontal posinon acouracy (4-meters) is bemer than
NavIC herizonral acouracy (5-meters). The Galileg sarellites E3, ET7 and E25 are xt high
alovations (>80} and therefore, exparience less propagation effects due to ropesphers and
lonospheres and are useful fo obtain better accuracy. In confrast to GP5. the high elevated
satellites are uwsefil for lew latitude and polar region’s weather monitoring. It is hkely that
NavIC with Galileo satellites rather than (GPS will provide more precise and reliable GNS5
applicanons and services m low ladmde regions.

Ref Dewndos lons, M. Santhosh, P Naveen K and A D Sarma “{.'ﬁﬂpdrl’ilh‘t Performance .IIIIF_IHI- wl
Cialleo and NEviC &t & Low Lacitnde Saidan™ on 2ith ST PRl L PRSEZULY | Nathand] ?ip:l.td Sriemoe
Symposiumy, 2931 Januery 2014 Savitribai Phule Pone University, Pume.

"IRNSS and GPS Satellite User Range Accuracy Analysis for Receiver Autonomous Integrity Monitoring
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Navigation with Indian Constellation (Navi(] is satellite-based navigation systemn developed by !

ndian Space Research Crganizaton (ISR0). India. It consists of seven satellites, among them Canchusion

thirae ang enstal b T':F'rl:' arg

mary (GEC) satellites, and the rest are geosynchronaus satef
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several factors that effect the posi al accuracy of the MavlC system, and ] theern, crve
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tracking loop, To anatyze the DC events; the required navigational data are collected from
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their specifications.
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board & as OS basced board which was developed by
Raspherty pi foundation. It has a microSD card
support mouneed o 5. The OS is ported 1280 SD cand
posted oa aln this paper, %o develop aalomats
railway Jevel crossing application by using raspberry
pé the necessary modules of the Kemel are
dered. The % of of the
entige setup is div nkd 0 two supo. The firsa step is -
customizatioo of Raspbian kersel and second s.oq\ is
developenznt of 10T based appli tor
railway level crossing [H2) |o the fiest step. the
raspbian OS kemnel &5 clowed trom the git sepository
and ts customized by remsoving  unsecessary
modoles. Acustomized raspblan kensel unage is
created and Is ported nto the microSE cand mounted
on mspberry pé board. In the second step, the
raspberey pé bosrd with customized raspbisn kemel
is intertaced with vanous components 0 develop
sutoonatic railway level crossing application [$.6,7]
Pyvthoe language is osed for the source code
developenest of the application. An Apache web
server and HTML are used for the foT application
developenesa
been accepeed, prepare it im rwo-cal f
locluding figures and tbles,

L RASPBIAN FILESTRUCTURE

The file structure of the Raspbian OS needs 10 be
consadered for the kemel customization process. The
vanous dirsclorses and s mpostance are listed
below

'bla - o standard subdirectory
that contaies excoutable programs
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Swe Even Snellgence Enpavvorary
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Abstract:

Wavelets and Its applications became widespread with the Inception of embedded zerotree wavelet coding since past two
decades. The wavelet transform decomposes any signal into different decomposition bands. As the level of decomposition
progresses, the bands are further decomposed, But, the tow frequency bands carry significant role in reconstruction. When a
wavelet based coding scheme is to be applied, all the bands are being considered, which ralses memory requirement on the
encoded or compressed data, In this paper, EZW coding Is explolted In depth to identify the ways of reducing number of
symbols generated by which the Compression Ratio{CR) will be improved without reducing much of the quaiity. Now the
proposal of the paper Is that, as HH band constitutes a minor role in reconstruction, the band is supposed to be ignored,

making all the coefficlents in that band Insignificant expecting a significant Improvement In compression ratio and PSNR.
Results show better PSNR and CR.
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over # defmed region amd mitigate it before # nins out of control. 1t can also send the images of fire to
the comcermed user alarming them. This can be achicved efficiently wsing a Deep Learning concept
called Computer Vision, The proposed maodel can find its applications in domestic as well as
mdustrial promses.
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Advraco—inda bas doveloped I damestic  navigation
satelite systom called as Indise  Regleaal Navigation
Satellite System (IRNSS) which s renamed as Navigation
with Indiss Coastelintion (N0 M) NaviC-T (with 7
sarelines) provides nmvigation services o Indian fandroass
with an exteméon of 1500 Ko besond the bosadory. NanviC-
TL (wikh eleves sanclives) in Tuvere will prodide ss estcadod
serviow, cuvering even polar regions Stadying e satedline
sisibility ever Indiss region is vital as it & an impsetant
parameter do analyze the acopracy of wwr pasition. To
Impreve positfon  accuracy, NavlC-T or 11 can be
agmented with other navigation satellite systems, soch as
Global Pesithaning System (GPS) of US. Global Navigatios
Satellite System (GLONASS) of Ruwssis or BeiDoe-3 of
Chine. The BaDow-3 i China™s third geoceation sarclite
navigation systes devedoped by Chisa Natiosal Space
.wm (('\5-\1 This paper  focwes, oo the

flation of NavIC-11 with
pw m of Beillow-% ever Indian Region,
Satelie visiliny and the regpective Dilotion of Procision
(DOP) vl are compated aad  compared.  Satellite
visibility and DOF values are Sund enbanced due 1o
Seg e ntstiog.

Kepwardv—tailion-3, NavlC. votellite vhibility, DOP
I INTROOUCTION
Recontly, Indiz bas dheveloped ns indivadual ssvigation

I OVERVIEW OF NAVIC AND B=1DOL.]

NevlC 15 3 selfopovemizg regional and native satellae
ravigation sysieos. NevlC-7 provades positon peecision of <
20 m throughout Indiz. There are fure plans 0 exiend
NaviC-7 system by escalating constellacion slae from 7
sarellize vehicks (SVs) a0 LISVs [3). NavlCa11 5 mtended
ta provide positon accumcy of < 10w over India and
heyand i,

Chine sarted to build up the thed generation BicDou
sysieim called Beilou-3, a global one, wn 2005 (Fig. | ). The
Beadou-3 nses satellites in MEO, GEO and 1GSO. SeiDons3
SVs 2re alrendy in operatxa for the Chincse and Asia-
Pacific Arce with giobal availabelity planned 1o be
complesed by 2020 (4} The details of the BeiDow sanellioes
are meanionad in Table [

TAN HATCALITE ¥ EmaC LS OF paisy

scline sysiam to coter both  civilan amd
requirements, called ms Indian Regional Navigation Smellite
System (IRNSS) with on operational naswe of Navigation
with Isdan Constellatiom (NaviCL [t provides reol-timo
positionimg and timing services. Presenthy, the NaviC, called
ws NaviC-1, comprises of 7 sotellites, with 3 launched
Geostutionasy Orbit 1GEGY and a i
Inclined Geosynchroacus Orbit (IGSO) [11 The futere
constellation of NavlC will be of 11 sanelines, calhed NaviC.
L NavIC-1 L will socresse the coverge to exsended regions
of northern and soathern pants of Indis. and cven the Polfar
Regions, by plocing the new 4 saelles highly inclined
Geo Svachronous Orbets (GSOs). Paowgh, presemly NaviC.
7 & wsfficienily good for socal applacasions but for enncal
wetications it needs w0 ger supplemented  wigh  other
navgmtion systeans. The oher visible global savigston
sweline systems visthle over Indie ase GPS, GLONASS,
Galieo of Europe sad Cheocse BeiDou-3.

The BeiDow  Syskemy (BDS) = a navigation system
developed by Chima. It is becn developed in three phases.
The fire phase called BeiDou-1 fsinee 2000y had only 54
sanelines which were launched for experimental reason. The
second phase is mamed BeiDou-2 also calked as COMPASS.
B s a home-grown system with a consiellaton of 10
saaclbnes  which bocame  cperationsd in 2011, Simce
Decembes 2012, ot has been offesing services in the Asia-
Pacific region [2]. The modemizatca plan of BeiDou-2 =
chancserized as HeibDow-3. The first Beibow-3 sarellite was
lowechad an 300 March, 2015, As of Junaary, 2018, nine
Heildow-3 saclines bave been lunchoed. By 2020, BasDou-3
is plannad to have 34 satellites i which € are Goastatisary
Oebit (GEOX, 27 are Medium Farch Oraa (MEQ) and 3 see
Ielined Geo Syncheonowus Ovbit (KESO) |2 This paper
fovuses o0 the augmentation of progosed comieiianos of
NaviC-11 andd BaDou-3 over Indian regice. Estimation of
POP valos which is a funcgion of stsiine gavmetry is very
imponant s msessiog the performance of the savigaixm
systen. Thas aspact is abso consudencd in This paper

| omdingres

dsunm m\

R e
w2Rde" rcﬁ-.,

IV RESULTS

NaviC-T smcifite locstwes  ane peovided i open
litersture [5] Dals on peoposed satellite locstions  for
NaviC-11 i coltected from  Indiss  Space  Reszarch
Orpanicatom  (ISRO).The Jdata on  proposal  satelline
locations of BeiDou-3 satcllites is collectod on 15 October,
J058 3t four different epochs io. 6:00m, &00pm, 12:00m
and 12:200pm from 3 website [6], The NaviC-11 [GSO
satellites traco dumbbell shaped orbats, as for the obsorver
on the ground. When the stellites are % maximum

inclmation they are sad to toem the best configuration. This:

configamtion fonms at two epocks ax per Indian Standard
Time (IST). They are 060Mam (Bost case-1) and O6:00pm
{Best case=2) The satellite configeration i four differcnt
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Abstraci—In this paper, we prisest o scheme for performance
anabysis of different cryplography methods namely symmetric
ciphers, and asymmetric ciphers 1o encey pt and deceypt the text,
and sudio data for ooline secure data acoess in the hrawser
window using LabVIEW appreach on myRIO hardware module
for G systems. In this work, the text message with the different
payloads & enorypied and decrypted. Sinadlarly. the same process
repeated for audio dats. First, the text, and audio data are
comveried into string format; them the dale furmat is encrypled
using different cryplography mcthods from the sesder sde, On
the receiver side, same eryplography method is ssed (o decrypl
the dats with a genveatod key assciated among 1he parties. In
the case of symumtric ciphers, AES, Blowfish, DES, and IDEA are
s 1o emerypt and decrypt the dars. Further, the asymmitric
dphers, RSA, ECC, and DSA are ased 1o encrypt and decrypt the
data. LabVIEW programming tools arc used to develop a scheme
of cryptegraphy methods. Finally, latency analysis & made on
text, and audio data with symmelric and asymmetric ciphers,

Tudex Terms—Symmetric ciphers, AES, Blowtish, DES, IDEA,
asymmetric ciphers, RSA, ECC, DSA

I INTRODUCTION

The Pervasive computation progess in the SG era plays a
crucial rafe to understand data secusity {1]. The Cryptography
methods, namely symmetsic and asymmeine ciphees, ane used
for encrvption and decryption on test. and awdio dora by
sharing o povate ad public key between the sender and
receiver. When sebecting & cryplography algorithen for 5G user
case, low ares, low power, and low latency opeions are o be
considered. The first two terms are 0 be considered foe arca
and power consiruined applcstions. Certam applications sme
more effected by latency rather than throughpar, such applica-
tons reguire low latency. The laiency is 10 be considered foe
applications that require kow latency. The ith geseration {5G)
communications have to support g multinade of services. The
URLLC {uktra-reliable ow Evency communications) is one of
the services o he supporied by 50, URLLC transmission. that
requires a shon information bock lengths ar fow code rates
with a low BLER (block ervor rate) at low error fows, URLLC
is requsred For ultra-reliable and lalency-sensstive applications
and seevices, In oonrast 1o the Current conmunication systems
that are modeled for buman-to-human (H2H) interachoas,

K. Deergha Rao
Department of ECE
Vasevs College of Engineering
Osmansa University
Hyderabad, India
korraidrao®@ yahoo.com

URLLC @im 10 buman-to-machine (HIM) 2] interactions and
high reliuble machine<ype interactions such ne telesurgery,
faclory automation, autonomous vehicles, tactile internet, and
remoee control. Al of these applications have the most serice
reiirements on low Intency, which cannat be accomplished
in Lang-Term Evolution (ETE) systems. However, the perfor-
mance asalysis of different covprograghy methods based oo
audio files for low latency applications is lacking in lierature
Therefore, in this paper, & schenwe is proposed for comparative
uming analysis of vasious cryplography algonthms usang
LahVIEW.
I, PROPOSED SCHEME

The dlock diagrams of the proposad schemes based on
symmetric ciphers and asymmetric aipbers are shown in Figs. i
and 2, respectively.

1 mevage foof Emcryption Mmle
[ Saredim |

r v [ Esersen B Cirber e W{Decratim

gt
wedivdais

Fig. 1 Wock dagram of sysmetnc ciphen oo text, and audio xignaly

whared ey |
Weocon reoxd
ot o s/aend ba e

| Totomewage |l Encorpion bof Cigder teatbef Doy pton m
[ Privase ks |

r o & ey K &

1
o [l'-m-vl ["""""J"'_........,;

Fig T Blooek diagram of asymmary cphers oo fest and sado ageale

The text message 55 encrypied with the shared key. and
then converted into @ ciphertext; again ot the aecever, it is
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ool power plasds 5 very much ewseniial o mitigsss their
Impasi an (e eovcirenaeni Hke s polluiios als, is preveni
heslih Basmrds ta bnman beiezs, In dhls paper, an aitemg &
miide 1o design 1l hased Embeedded spplicaiion. 4 proimiypss,
which i wperifienlh @eveloped far menioring Wslc jpases
Felcaied by ehermal powei plase. Thic syaiein medsuies fhe
congeniration kvl & Carhon Mosossle (OO0 Farte st
Sasier (PM) roleoed By hormsd pawer planis, Yarinm
senzary arv mal in memarny e coecentratiom s of he
pases. e MO s wid, Ao read daka om ehe sensors sl
send i o the glaod psiap ESPREY modwle, The dats cun be
muaitsred by dhe emdronmeniel apency, elthor hy wsing web
wpplicatian [ Thisgepeak) ar mobdle applicaban (Rlvak spp). 17
e miewired At 5 groaler an the cisdisn simdands. o
eolimil dificatiog is senid do e Power Plas agescs anil they
ey initiate to lmil e savie eodnioas.
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v EXPATGE, Mook

Adr podhihon e the wajor concern sewadays. It s cosing
serigas cl¥ects on himan healily, mvmals envirnmen s,

Ir dan B csised by naiuns wilnie crosiens] and lunues
st ieled indusivies), Percestage cause of air pallimion dus
0x sl 8 Ress dhan the cause of ale pedlutinon by himes
mlbnes AW pedhition cleillenipess Teaiy kekiy e b
Bernling  elhsvmle change, I'nl.u.'iuj ek oI ThEkE Wi
pollutnis, meeting bealth Based slomdands S conion mir
pollimms  angd piesécting 16 srsaspherie aoong  layer
againer degradazion [ 1] Tosfay, Ind aml il

welnzles aig the magod canss Tof &ir pallidion, Wadld Healsh
Chiginigaion ("WHO s&ve, dmsbicnl air polBason geomns
Bor un clraraled 4.7 mllion deaths per vemw ilue o Aok,
lieam dessiees, lunp earcer il cbennle resparsiiey dissasess
Aerpuinid B % of the world™s poppbinen Hyew m phices wlioe
air quality levels oieial WHD Lsnits, While ambagst pir
pollisisy afegie developad pal degioping douniries alike,
liw- pridd ol -jindiing coinvirgs expengnds (e highesd
burden, widh the preatesl 1] in the WHO Weaern Pacific
wind  Boulh-Fagl  Ase  peplors [Z] Adviess heahi
eeriunies B et pallution ces odcee as o respl 0F ghort-
ur Junp-term exposun;, The polluimsts wish the siroppest
sviklened ol haalth elfods are Padicadale Mutler PR,
Chosen 400 Mitmogen dinide | MOy L Solphor dicsidic (5001
Carbn imoswoidiA 00, Carbon dicside (D02 T limil
thar gmission of thess polhfanis in e cpmed By imdosiries,
WHO weeking with countries w0 memmior air pollutien g

ST | SI8A-R RS AR 3100 © 219 [EER

iy e quality by sty emisoos standanke aml
guidylings U indusirics [4], Since Mamiloring of air qualify
phivs a magor rode in improving the mir gquality, the new
emorping techoedopes can be wsal for moniloring, like
Intemit ol Things wilth serecme Iefgrmel of ghings kas
Fmrcoma the trending technolopy rowadiys, sinog il conmects
the devices, IF com be used a= 0 system, which conpecis
varoms  compuoitne devices,  mwchamen]l  ownd  dipital
marclhimes, objects in devilop specific applicaion. 11 ks ihe
phility o mamsfor dala owor o meiwork withoul reguiring
fnran-c-human o Baman-o-compater anieraction. [5].
Herce, ¥ i3 widely used mn varises appliconons such as
rmissiod i ering syslem.

T, in thiz paper o prodedypss = dessanod that can
b impkemanied in real woeld which = of low cosl, System
s Mode MO, which i3 an open source platform of [T,
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rekevend resulis and discussions. Conchmaon is seen in
mection VL
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Al —This paper fecuses, nlisily, e siwaky of saieliile
sl o augsenied YavlO o winh Belloo-l Comgarsive
amalysks of Mai B0 asd MavlC memiciilod witl Beillea-2 i dlso
peifarmcd o terms ol Diluties of Precisice (I80FL DOP & o
Berm s o sabellie nasigation fo sbpalaie Db cappleminiary
mulliplicativg rewple of savigagisn steliiic pramctry  on
predigansd  mwssnromenr  procidon. Ve apgmeaiaiion o
vaused Improvement bo ihe sasellife visibilliy and 0HF,
by nard—ael Doe-2, Nav i, Seeelllie Visthiliy, 13000

L InTRODUTTION

Ty, r|11.||lir||¢ conslelldions ol pasgalion sedilies
frowts (e BL5, Ruasia, O amd Furope ol te Farh,
pronviding vumemvus logstion-hasid seroees for copearaing,
husinicaas, milifaries sl cnal avisbon. With the Bunch of
Indu' TRNSS o arbil India bow has an opiutional
rewionnl satellile mivipairon syovicy divelopal By Indise
Sy Hesgarch Orpanceation [IHREOR 0 meet s seewiny
ripuiremamnis singe I 6, oo spalabod i Apeil, J0E8 [17 (21
IRNSS v s kpows  m Noagalion with  Iodisn
Constellption (MovlC) Niv]C provades s absolute positos
wotwraey of betier than 10 theeughout Indian mdmans gmd
hegter thae 2iho in thio Indian Cheean.

Though MavlT 8 eapevied 1w wovide  savijpaig
werwices wilh sufliicnd scuney, 18 scamey <an be
erdmiced Meniigh o techowjie dalled angmaiiaion, For
g, olher spleilite puvigaios svslors vrihle over
Fiwdin cast B ke b080 consiliration, This paper Riises om
thi: angmimtation of MavlC wits Beillon-?

The Bedlluu  Sveeein {BDSF @ o Chinese smelline
nesygniion sysiem. A is beos developald in thied phases [5§
The firsd phise was e expenimems] purpese, lled
HeiDog- 1 [minee HEE) had cedy 39 aaellites 11 wes
decommisaoned in 2002 §4]. The seoond phase 1 mmed
Heilow-2 also culled 2 COMPASS: 10 50 regional aysies
nral become operaticnel m 2000 wilh & comsiellanion of 10
wmchliics. Smee Devewster 2002, & his been offiring
Py o 1 Bavigatses in tie Asla-Pacific egien |5).

300K R R < PN B O N

1 OrERVIEW OF MW I sy BEfng-2

MavlC provides two levels of service, the Sandand
Positioning Service (5P%) for apen use aned a Resiricted
Service {RS) for mathonzed users. The spoce sgmost of
WavlC comsists of a comedellation nf sevem =iclliles 1],
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Abstract:

Civil aviation is one sector that immensely will get benefited from Indlan Reglonal Navigation Sateliite System (IRNSS)
services. However, for safely of life applications, Integrity of navigation sclution Is cruclal. Integrity of the system depends on
Signai-in-Space {SIS) errors. The user range accuracy (URA) transmitted In navigation message for each sateifite Is a
conservative estimate of SIS emror and can be mainly used for integrity monitoring. Therefore, Investigation of URA is Impaortant,
Further, for development of receiver autonomous integrity monitoring algorithm for IRNSS, the typical value of URA has to be

defined. In this paper, the cumufative distribution of URA Is analyzed to over bound SIS errors. The sigma URE for 68% over
bound s 2.8m,
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Abstract

The subsequent generation of loT devices must work
on a multi-protocol architecture to facilitate M2M
communication along with endpoint user interfacing
to solve the network infrastructure dependencies
accompanied by redundant data flow overhead. An
ideological solution is proposed to facilitate a change
while cutting down infrastructure cost and enhancing
the current setups through proper implementation of
edge computation. End devices cooperate with each

other along with providing GUI and Internet to
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Abstract: Autism is a mental condition which hinders social and communication skills. It's a lifelong
disability which makes the child's day to day life very difficult. But in most of the cases carly
intervention has helped the children to develop the skills which are needed to the fullest to overcome
autism. As early the intervention, better the development of the child. Most of the research has been
carried out to detect the autism using various machine learning algorithms which consider autistic
diagnostic tools such as ADI-R. ADOS or CARS. Once autism is detected, different areas which need
10 be developed are considered and rec lations are given to the child. In this paper, o system is
proposed which uses multi dimensional data collected from facp, DST and Diet to perform analytics
using machine leaming and provide recommendations to the child.

Keywords: Autism, Functional Assessment Checklist for Pre
Screening Test (DST), Diet.

2 (facp), Develc |

&

1. Introduction

Autism is a spectrum condition which hinders with the daily activitics. The child will not be able
to communicate properly, luck of fine motor skills and poor eye contact. They will be more interested in
rotating objects such as fans, wheels ctc. It's a lifclong disability but the carly intervention plays a major
role. If the diseuse is detected early, the child can develop the skills required and overcome the symptoms
of autism. Most of the research has been carried out to detect autism is in the direction of developing
machine learning algorithms which uses autistic diagnostic tools such as ADI-R,ADOS and CARS to
check the accuracy of the machine. But there can be other factors which can be the cause for the existing
condition. So, In this paper we are considering multi dimensional data collected from facp, DST and Diet
to do the analysis. The rest of the paper is organized as follows: Autism, Machine learning in autism,
facp, DST, Diet, Recommended system, Conclusion and Future scope.

2. Autism

Autism is a spectrum condition which causes different disabilities such as lack of communication
skills, social skills and fine motor skills. The symptoms include unable to utter a word by the age of 2, not
responding to name calling, strict compulsion of daily routine, repetitive movements like head banging,
spinning, and hand flapping, no sitting tolerance, not aware of danger, and echolia. The child will be
assessed by the pediatrician during their regular visit and if any of the symptoms are found will be
referred to the experts. The psychologists will examine the child behavior and use various screening tools
like Ages and Stages Questionnaires (ASQ)(1 month 105.6 years),Communication and Symbolic Behavior
Scales (CSBS)(6 months and 24 months),Parents” Evaluation of Developmental Status (PEDS)(birth to 8
years). Modified Checklist for Autism in Toddlers (MCHAT)(16 to 30 months of age),Screening Tool for
Autism in Toddlers and Young Children (STAT) (24 and 36 months of age) to initially check for the

“| Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence, Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOL
Published under licence by 10P Publishing Lid 1
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Abstract

loT administrations are ordinarily conveyed of |oT as
physically disconnected vertical arrangements, in
which all framework segments running from tangible
gadgets to applications are firmly coupled for the
prerequisites of each explicit venture. The
productivity and versatility of such administration
conveyance are naturally constrained, presenting
noteworthy difficulties to loT arrangement
developers. In this context, we propose a novel SaaS

structure that gives basic stage administrations to loT

https:/link.springer.comfchapter/10.1007/978-3-030-24322-7 27 19

440



11/26/22, 10:31 PM Viability of an Uncomplicated loT SaaS Development for Deployment of DIY Applications Over HTTP with Zero Investment | Sp...

Dr. Margarita N. Favorskaya

Rights and permissions

Reprints and Permissions

Copyright information

© 2020 Springer Nature Switzerland AG

About this paper

Cite this paper

Tiruvayipati, S., Yellasiri, R. (2020). Viability of an
Uncomplicated loT SaaS Development for Deployment of
DIY Applications Over HTTP with Zero Investment. In:
Satapathy, S.C., Raju, K.S., Shyamala, K., Krishna, D.R,
Favorskaya, M.N. (eds) Advances in Decision Sciences, Image
Processing, Security and Computer Vision. Learning and
Analytics in Intelligent Systems, vol 3. Springer, Cham.
https://doi.org/10.1007/978-3-030-24322-7_27

RiIs¥ ENw¥  BiBY

DOI
https://doi.org/10.1007/978-3-030-24322-7_27

Published Publisher Name Print ISBN
13 July 2019 Springer, Cham 978-3-030-24321-
0
Online ISBN eBook Packages
978-3-030-24322- |ntelligent
7 Technologies and
Robotics
https:/link.springer.comfchapter/10.1007/978-3-030-24322-7 27 8/9

441



A novel framework for quality of service aware vertical handover process in heterogeneous wireless
networks

I0P Conference Series: Materials Science and Engineering

PAPER » OPEN ACCESS You may also like

A novel framework for quality of service aware
vertical handover process in heterogeneous
wireless networks

To cite this article: P Pramod Kumar ef al 2020 JOP Conf. Ser.: Mater. Soi. Eng. 981 022018

View the article oniine for updates and enhancements. Chen Chang and Xueyong Yu

More than 50 symposia are available!

Present your research and accelerate science

Boston, MA = May 28 - June 2, 2023

Learn more and submit!

This content was downloaded from IP address 103.152.185.226 on 26/11/2022 at 17.04

442



ICRAEM 2020 IOP Publishing
IOP Conf Series: Materials Science and Engineering 981 (2020) 022019 doi:10.1088/1757-899X/981/2/022019

A novel framework for quality of service aware vertical
handover process in heterogeneous wireless networks

P Pramod Kumar', K Sagar’,GRanadheer Reddy”, S Shwetha® and V Pranathi®
'School of Computer Science and Artificial Intelligence, SR University. Warangal,
Telangana, India

“Department of Computer Science and Engineering ChaitanyaBharathi Institute of
Technology, Hyderabad Telangana, India

***Department of Computer Science and Engineering, Sumathi Reddy Institute of
Technology for Women, Warangal, Telangana, India

E-mail: pramodpoladil 11@gmail com

Abstract.The evolution of wireless communication technology and the growing number of
mobile users with various apphications together have formed a heterogeneous environment of
wireless communication networks with real-time availabihity and high bandwidth preferences.
Evervone in the world wants consistent mobility to connect seamlessly to the best available
network anytime and anywhere. Therefore, an efficient and Quality of Service (QoS) aware
Vertical Handover (VHO) techniques are needed when the mobile connections have to switch
from one network to another network to provide effective mobility performance, ssamless
connectivity, and high availability of connections. Applying efficient VHO process in a
heterogensous wireless network 1s still a big topic of interest m research field. It has been
observed that existing handover techniques are not much capable of providing user prefarence
and QoS aware mobile commmication and network selection process. This problem
incorporates various wnwanted factors such as communication delay. inconsistent mobihty,
security towards the communication process. This paper discusses various existing research
works that have been carried out to mprove the VHO process to beost overall communication
performance and to raise QoS of wireless mobile communications m the

heterogensousnetworks.

Keywords: wireless communication, vertical handover, heterogeneous networks, quality of

service.
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Abstract. Internet of Things (ToT) is an emerging technology now in a days. It allows each and
every physical thing to communicate with each other through internet. To establish
communication among physical things they require some communication protocols like
hypertext transfer protocol (http). But these devices have constrained computational resources
like RAM and processor speed. Due to constrained resources they cannot able to communicate
using http. So they require special communication protocols like CoAP, MQTT and AMQP.
Various manufactures can build their products using their proprietary architectures and
communication protocols, when they try to communicate problems raised due to proprietary
architectures and protocols. This is called interoperability problem. To solve this problem we
propose a solution using Web of Things (WoT), WoT enables each and every device can connect
to a server as web pages. So that we can access any device through web using internet as simple
as we access web pages.

1. Introduction

Internet of Things (IoT) [8] enables every device (Thing) to communicate with each other through
internet. Every device/thing has a sensor node which is capable of gathering data, processing and
transferring to other nodes with the help of sensors, actuators and communication protocols. Different
vendors manufacture variety of devices by using their proprietary architectures and communication
protocols. Due to different architectures and communication protocols, devices cannot establish
successful communication with other devices. 10T devices have less computational resources like
Random Access Memory (RAM) and processor speeds. So they require special protocols at each layer.
For instance, 6LowPAN being used at network layer, TCP/UDP at transport layer and COAP/MQTT at
application layer.

IoT reference model uses CoAP, MQTT, AMQP. XMPP and DDS protocols at application
layer to transfer messages among different devices as communication protocols. If a sender wants to
send a message using CoAP protocol, receiver wants to receive using MQTT protocol then
communication problem will be raised due to heterogeneity between sender and receiver protocols.

Web of Things (WoT) defines an established group of principles by the W3C consortium to
solve the interoperability problems of various IoT (Internet of Things) applications at different levels.
Web of Things enables every physical thing to be added to a server. So that it can be accessed from

"OM Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOL
Published under licence by 10P Publishing Lid 1
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Abstract—Due to the wvarving size, orientation, and size and resoluton of the image. Hence, 1t becomes

background of images in the defense sector. it is a daunting task
to discern and distinguish the military targets in them.
Multitudes of solutions have been proposed in this arena, yet
there is a significant need for much better and flawless outputs.
In this chapter, we expound on a two-level solufion —Edge Boxes
and Convolutional Neural Netwerk (CNN) for the detection of
targets in satellite imagery, Super resolution of the image using
Dense-skip-connections. In the first level, the military objects are
detected from the satellite image using Edge Boxes. In satellite
imagery, the edge data of targets c Very pr t and
concise attributes. The traditionally engineered features such as
Histogram of Oriented Gradients, Hough transform and Gabor
feature do mot work well for huge datasets. However, the Edge
Boxes techni generates ¢ s around the target objects
and discards the remaining. The output of this level is fed to the
second level, wherein, the proposed targets undergo image super
resolution. The presented deep learning model tends to
inherently learn an end-to-end mapping between images of lower
resolution and higher resolution. This level can be portrayed as
one which takes a low-resolution input Image and constructs an
up pled high | image as the output. Unlike
traditional methods (sparse coding based method, bicubic
method) that h each c t separately, this method
aims to optimize all the layers at once. Furthermore, for
assuaging the vanishing gradient problem that is common to very
deep networks, Dense-skip-connections are employed. These
enable the building of shorter paths directly within multiple
layers. Though the proposed model has a light weighted
structure, it exhibits state-of the-art restoration gquality.

a1

Keywords—  Super reselution of image, Dense-skip-
connecrions, EdgeBoxes, Deep CNIN, HOG, Gabor feature, Hough
transform.

1 INTRODUCTION

Detection of target patches such as amrcraft, tankers, artillery,
etc. n satellite 1mages 1s extremely important m mulitary
applications like surveillance and security where these
applications require accurate identification and tracking of
vehicles. Due to these mtricacies, it has become an active
1esearch fopic m computer vision. Because of different size.
orientation and background of the target object, it often
becomes a sigmficant challenge to detect the nulitary
vehicles and differentiate them from non-nubitary vehicles.
Identifying mdividual target patches from the mnage would
be difficult and the results might be ambiguous due to the

978-1-7181-6324-6/20/531.00 22020 IEEE
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mportant to super-resolved the mmage to get better results
Diverse fields like medical image procsssing, remote sensing
pose in numerous technically challengmg use cases that
make 1t necessary to achieve super resolution maging. For
image classification, convolutional neural networks have
become state-of-the-art models and are regarded as one of the
potential solutions for umage super- resolution. Recently,
convolutional nevral networks classify objects with many
clear or shghtly blured images with around 90 percent
classification rates, even if there are vanable-sized 1mages
[1]. Usually, large datasets are required for traimmng. In this
chapter, we address vehicle identification and recognition for
mmaging in defense applications. We propose the use of
EdgeBoxes algonthm for extracting mdmidual aweraft
patches from the satellite image and a deep CNN model using
dense slap connections for image super-resolution of the
aforementioned patches.

II. RELATED WORKS

Satellite imagery has a very high sigmficance m military
applications. Various techniques and features have been
proposed to date for automatic target detection in satellite
imagery. There are several tradifionally enginesred models
such as Histogram of onented gradients, Hough transform,
Gabor feature, etc. They tend to produce maccurate results for
huge data of low resolution Computationally efficient and
robust systems are required that can learn presentations from
massive satellite imagery. Zhang et al [2] developed a
hierarchieal algorithm based upon the Adaboost classifier. This
approach entails the nse of HOG and Depth-First-Search (DFS)
to detect the targets.

Another hierarchical classification algorithm 1s proposed by
I W Hsieh et al m [3] This approach mchides several unage
pre-processing techniques to remove the variations in the mput
unage. It then employs a booting algorithm and uses the area
feature to identify the targets.

[4] Proposes a method based on graph search strategy and
improved Hough Transform for the detection of oil tanks m
satellite imagery. In [17] symmetric properties of o1l tanks are
leveraged for their detechon. In [5] Gabor filter was

Authorized licensed use limited to: UNIVERSITY OF WESTERN ONTARIO. Downloaded on December 21,2020 at 12:03:24 UTC from IEEE Xplore Restrictions apply.
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Abstract

The universal study reveals that Electromagnetic Frequency (EMF) exposure is upsetting the environment. Tt
focuses keenly on the people residing in the neighboring of the base stations / mobile towers were affected by
environmental radiation pollution. The effect of EMF radiation on human life is unusually increasing on day-
to-day basis. As the number of customers using mobiles rises, one would see the mobile phone towers / base
trans-receiver station (BTS) increases; and this has a great and huge impact on radiation hazards. Mobile phones
have the capability of emitting radiations that would affect human tissues and it runs a two-way communication
paradigm. Radio Frequency (RF) wave establishes communication around the globe in the mobile network.
However, the radiations emitted by RF waves are harmful if absorbed into the human tissues. The most side
effects experienced when nearer to these towers are headaches, discomfort, anxiety and other diseases. The ra-
diation hazards are found to be extraordinarily more where the cell towers were installed nearer to educational
institutes, healthcare and few residential areas. They were recommended to move / stay away from such areas,
the radiations can cause tumors, disturbance of the nervous system and other diseases. The study is to under-
stand the radiation exposure limits that would protect the public health from the EMF exposure. RF radiations
were mapped by geographic information system (GIS) based measuring approach that helps in detecting places
where users are in health hazards in exposed areas. This helps government and health organization to estimate
the distribution of radiation in areas nearer to the location of mobile towers. Realization among the people was
made to live and spend less time based on the radiation levels of exposure with the mobile towers, The analysis
was carried out by STATA software to measure the poisson exposure of confidence interval. The poisson regres-
sion calculated for the mobile towers is 47473.38 and -0.00001 for Andhra Pradesh state respectively. Similarly,
the poisson exposure is 19.2096 and CI is found to be 0.0013 to 0.2900 in Telangana state of India.

Corresponding author: Prisilla Jayanthi, Former Professor, INTUH Hyderabad, India, Email: prisillaj28@gmail.com
Received: December 20, 2019, Accepted: December 23, 2019, Published: December 31, 2019

Keywords: Poisson Regression, Logistics Regression, Geographical Information System, Electro Magnetic

Field, Radiation, Mobile Towers.

Introduction ing various EMF radiation sources are Global Position-
The mobility location-based service includes three ing System (GPS) and GIS. GIS-based approach is that
components, namely Geographic Information System which a user utilizes and mobile tower locations to de-
(GIS) technology, position tracking, and visualization. tect the exposure area. The factors that influenced the
Two ever reliable techniques for identifying and locat-  exposure level includes the frequency of the radiation,
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Abstract—A myriad of the population has adapted to the
evolving technology, which includes text communication.
Users advertently or inadvertently share emotions. As
we know. emotions are one of the most critical aspects of
human life; they impact human's behavior, thinking,
compelling of action, and most important, decision
making. There are many alleged emotions known to us,
and each having its significance. In this era of modern
technology, it is hard to find any unexplored area; this
applies to emotion. People express their emotions
through text a lot nowadays, which has led the Emotion
Recognition as an important research area. Exfracting
emotion is a very complicated task This paper shows a
new approach to detect emotion based on TFIDF, and it
is a measure that reflects the value a word holds in a
document. In this methoed, emotion is classified into six
tvpes. There are other researches on the simple
distinction between positive and negative emotion, but

boundaries to obtain what 15 possible and efficient than ever
before, so 1t has entered emotion analysis. Hopefully, this
paper can be a minuscule contribution to this vast field of
Astificial Intelligence.

Emotion detection [2] plays a key role i human-
computer mteraction. People express their emotions through
speech, facial and text Much research has been done
concermng facial recogmtion and speech recogmition, but
identifying a person’s emotional state on lecking at a
person’s face 15 missing key information. Emotions depend
not only on facial expression but also on the present
sifuation, whereas m speech recogmition, the feature
extraction 15 often complex as it consists of several aconstic
time-based characteristics like amplitude. frequency. and
formant.

On the contrary, emotion recogmtion in the text is
playing a promusing role in the field of Al The prunary

reason belind this 15 the availability of an immense amount

this does not add much to understanding h
emotion. Emotion is extracted from different sentences,
and data representation is based on semantic structure.
It generalizes each sentence into six major predefined
emotion sets. The evaluation shows that this method is
well accomplished to categorize a sentence into different
emotion categories and with a reasonable accuracy rate.

Keywords—TF-IDF, Random Forest Classifier, Emotion
Recognition

I INTRCDUCTION

The process of identifying human emotion 15 known as
emotion recogmtion It 15 vital for the human to human
commumcation in daily life. People often use social media
applications to share their cmotions and feclings with others.
Recogmizing an emotion has always been a major challenge
both for humans as well as machines. Often it 15 found that
pecple may fail to recognize thewr own emotions at a certain
mstance. Ekman [1] classified cmotions into six types:
anger. fear. disgust. joy. surprise. sadness. Earlier. people
used to express themselves using face to face interaction,
but now most people have started using technologies to
express themselves. These include the emerzence of secial
media applications Artificial Intzlligence has always been
tireless towards solving human problems and alse
understanding them better. Eventually, Al 1s pushing

078-0-7381-3160-3/21/$31.00 ©2021 IEEE

of data. An analysis done by Slick Text [3] shows that 80%
of Nerth America's total population prefers text-based
commmnication. Text-based emotion recogmifion has a
vanety of applications. For cxample, suicidal prevention and
depression applications detect the emotion present in the
user's text Another area where emotion detection can be
used 15 m the recommendstion system by improving a
customer's perception te increase brand reputation. The
government can also use it to gauge how happy its citizens
are, which can be considerable input for the happmess
ndex.

Thus paper aims to propese an efficient solution to the
existing emotion analysis method. Furthermeore, to study the
problem in-depth and suggest an altemate algorithm that 15
logical and tends to obtain good accuracy. A dataset that
consists of a set of sentences, and 1ts corresponding emotion
has been chosen This datasct 1s then subjected to an
algorithm that helps the machine to understand the relation
between the sentz=nce and the emotion-based on specific
terms. On successful implementation of the algonthm on the
datasct, cmotion reccogmition rules are generalized. For
example, consider the sentence “Thas 15 the first time T won
the competition” 1o depict the emotion “happy.” This model
1s tested on many sentences sumlar to thus sentence and
achicved an F score of 85%.

292
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Abstract

Diabetic Retinopathy (DR) is a dangerous disease
nowadays, which may cause vision loss. Current deep
learning models are successful in classifying different
stages of DR effectively. Still, there is a memory
bottleneck to deploy these models into mobile-like
devices. The computational cost of existing deep
learning models needs to reduce for commercial
medical applications. Existing lightweight models
facing challenges with parameter reduction,
minimizing quantization loss, and gradient error. To

combat these challenges, we proposed a lightweight
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Abstract:

In Earlier days PLASTIC was a revolutionary mvention which brought many changes in
industrial & daily activities. But now a days, it has become a major problem as 1t is increasing the
landfills which 1s leading to more pollution because of its high degradation time and no proper
disposable way which is affecting the environment. The global production of plastic has shown an
increase from around 1.3 MT in 1950 to 300 MT 11 2010 due to the introduction of plastic in various
fields. Out of the total consumption of plastic.53 % consttute polyolefins which 15 a large
hvdrocarbon. Polyethene 1s most consumed one 1.e. 33% of total due to this it 1s taken into

consideration.

To overcome this problem. we used Thermal Cracking 1.e. Pyrolysis. 1t 15 a process whach
converts the large hiydrocarbon chains mn to small hydrocarbon chains by heating the plastic at high
temperature (350 — 400°C) & the products obtained are fuel 01l and non- condensable fractions. The
fuel o1l can be used for heating purposes and non-condensable fractions to reduce air pollution.
Polythene, Polypropylene are used as they are pure hydro-carbons and burnt completely.

Key words: Alternative fuels, GCMS, CHNS and HDPE.
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Abstract

Textual communication among parties where
f ion is exchanged is prone fo Discover the « 20+ milficr

p risks. Therefore, it is ind| ble to have worlds research
mechanism 1o protect such communications from
malicious attacks. In the contemporary world,
national cyber security has become a cencern which Join for free
needs to be given paramount importance. Cyber 3
criminals have acquired wherewithal to challenge the o 700k
critical digital infrastructure of a country if there is no resear

ble effort to safl d information security project
and forensics. For secret messaging, two important
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Abstract

The rise of e-commerce websites, as new shopping channels, led to an
upsurge of review sites for a wide range of services and products. This
provides an opportunity to use aspect-based sentiment analysis and mine

opinions expressed from text which can help consumers decide what to
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Generating hurnan-Eke handwriting by machine freem an inpt text given by the user may
S0 35 an ausy task but is very complex in reslity. 1 might not be possibie for avery
barrsn being 1o wrilie i perfect cursive handwriling because mch lites in cumive gets
shaped ditferantty depending on what letters aurround i, and everyone has a differert
atyla of wiiting. This makes # very difficult to mimes a persan’s cursive style handwriting
with the help of a machine o even by hand for a matier of fact. This is why signing . Jaiin [of fres
names in curssve is prferable on any legsl documents. I this paper, we will try to use P,

vanous deen ing ta generate hi il Ling

neural networks enable us to achieva this task. and hence. recurrant neural networks Arar

(RAM) have bean willzed with the 3im of generting human-like handweitng. We will b

discuss the generation of realistic handwriting fram the 1AM Handwrding Database and

check the accurscy of cur own mplementation. This fest can be acheved by uaing a

special kitid of recurrent nwaral network (RNN), the Long Short-Tarm Mermory netwarks
(LSTM)

Model overview Healmaply  Modified LSTM  Recurrent modal Phis plot
stacking soft. . Sfatw vector 1o feedforward .
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Abstract

For effective multimedia content, retrieval audio data plays an important role.
Recognising classes of audio data which is neither music nor speech is a
challenging task; in this aspect, the authors proposed to work on environment
sounds. To represent the audio data, low-level features are extracted. These

low-level descriptors are computed from both time domain and frequency
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Abstract and Figures

The farming industry has become more important than ever befere In
the next few decades. Farmers and agricultural companies are turning Disco
to the Internet of Things (loT) ta meet demand. Since we nead to woi
ly take ranually It requires large amount of time.
So using this Smart Agniculture we can effectively take the
measurements in Jess amount of time. In this Smart Agriculture » Join for free
sensors can provide continuous measurements with respect to climate
changes. Using Internet of things we can produce different ways to
cultivate soil. Smart Agricuiture and Smart Farming applications will
help the farmer with 24/7 viaibility into soil, crop health, and energy
consumption level, This paper presents how to analyze sal moisture
levels, soil type and soi quality according to the water and climate
change. By considering all this factors, farmers can decide which type
of crop is suitable for the particular soil 1o get profit instead of using

traditional lengthy methods, and how much fertilizers have to use
according 1o nutrients level in soll,
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Abstract

Employees are one of the important assets of
any organization. Sudden and unplanned
departures of important employees make a
big loss in productivity and failure to meet
deadlines of project, cost of hiring for
replacement. We describe a framework of
prediction madel built using Multilayer IS Jgin for free
Perceptron implemented in spark that
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Abstract

The study offered in this paper aims to
explore students characteristics and to
determine unsuccessful student groups in
respective subjects based on their earlier
education and the impact of other factors in
multiple dimensions. Predictive data mining 4 Jdoin for free
techniques such as as classification analysis ‘

is applied In the analysis process. Datasets

used in the investigation were collected from

esvarch
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Abstract

Hexagonal structure is remarkable in connection to
the standard square structure for picture depiction.
The geometrical course of action of pixels on
hexagonal structure can be portrayed similar to a
hexagonal system. Hexagonal structure gives a
straightforward way to deal with picture translation
and turn information. Winding Architecture is a
reasonably new and competent approach to manage
machine vision structure. Regardless, all the present
hardware for finding picture and for indicating
picture are made in light of rectangular building. It
has transformed into a noteworthy issue impacting

the pushed research on Spiral Architecture. In this
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Dynamic Phone Warping: A Method to Measure the Distance between Pronunciations

DYNAMIC PHONE WARPING - A METHOD
TO MEASURE THE DISTANCE BETWEEN
PRONUNCIATIONS
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ABRSTRACT

Mionan bermgs gencrste differemt specch wiveform while speaking the same wand af differem
times. Alsa, different humar befogs bave oifferear accenn amd geaerate sigrifcantdy wervieg
speech wineforms for the sowe word. There 15 a need 10 meare ifie diviarees beiveen varios
winds wiich fecilimte prepanmion of prommecioton dichionories A mew afgoriten cafled
Drmamic Plone Warping (DPW) ix preseuted in this paper & iwes dvnsmic progromaieg
werhmiguee o plobe! aligoment med shovies disfance recoremenrs. The DPW algaritdie can be
wreid o ealaace the pronencision dictionaries of the well-bnowa lonpnceges (ke English or to
Ild promunciaéon dirdoneries o the ey dwewn sparse languoger. The  precision
mrEneny experment s S8 9% ooy

KEywirkns

Nanrral Language processing, wird dintomee memieramenre, provancienon dicriemanes

L. INTRODUCTION

Proausciation dictionanes are aod avalable for all linguagpes and the accents of vanous regaois.
This paper amms w0 bulld onfine prosunciation dactionanes wsing sounsd distance mesurements.
Hisinan beings hear o wonl; compare i with the words b6 e menmiay and select the wond which
highest siomlariry o the ipar word. The objective of thes paper i3 1o follow the echnigee sdopted
by the luman beings and prepare the pronunciatbon dictiosares. The peimary focus of this paper
14 by mesiore distances between and sownds and to e this dara o measuee the distances beween
e s,

The reasons for the pronanciaton vartbilaty are o mder:

1.1 Speaker’s Accent: The accent of the speaker depends ob s mather fongue |1, 2]. The
difference s negligsble o respect of the speakers of e same eountry, But the difference ix
glaring in respect of forsgn speakers.

1.2 Speaker’s Emotions: The promuscation of te same word woald be different when spoken
with dafferent emotions Bke joy, love, anger, sudness and shame [3, 4],

1.3 Speaking Styvbe: The speaker sayle vardes when speaking 10 varous people. The same name 15
spolen with dufferent pronunciation while sddressing an office peon and while addressing your
friend.

Dhinaharan Wagamalai et 2l (Eds) - ACSIT, ICITE. SIPM - 2008
pp. B5=72, J01R. O C§ & [T-CSCP 20IE 00 ; D050 2 1 icwid. 20 B RIE0S
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Absract; An aomaise framewark 12 used o extraet the ringlones fom musee automatically. In thes, song is conssdernsd as
the groopimng of segments of music such s inwo. chorus, verse bridge. outro. Maostly the ringtome will be the “chongs’ or
‘inbro” segments of musie. The process of manually checking cach song and cropping specific pans of the somg i3 8 tediows
process, Westenn music and Ballywood songs are wadely sed for nnglone exiraction.  The accwsey 15 not stable for
dafferent genres of the songs soch 2z hip-hop, ghoeml ete work, for aulomatic extraction of cinglome, best tracking 13 done
by wsing Simon Diven BeatBood followed by featume extraction process as the sudse dam Bes within beads.  Songs from
Tollyweood (repsonal) were used (or experimeniation. 5V M aend MNaive Bayes classifiers are used for eomparisons. The elas
labels are prediciod based on raimmg ssmples. The securacy goamed by SWM 15 62.9% wath 11093 bear data and the Naive

Bayes clasaifler gainsd T5% accuracy wilh the same beat data In the twa d

performed beper than 8Yh

4 ol exper than Maive Bayes

Faelex Terms - BeatRool, Fevure Extraction, Classificatoon, Sepment Boundary Detection.

L Iniroduction

Aulomale  mosic extracon 15 very  useflsl mn
aipnaficant Gehds. In this a song 8 @ken &8 inpul and
davided mio segments which are consudered a3 meanamgfol
megiong sach &5 verse or chorus, The structure of song 15
usisally divided inpo miro, verse, choms owlo, elc
Ringlone 5 an sudie file played on mobile phomes o
indicate an incaming call, Ritsgtones are popular becans
in & crowd of people with cellular handdcts it 45 easy o
identafy easy whose phomne 13 ringing

Ringiones  =nd ng-musse bring more fen when
people make calls and it remains as labor nbensive work,
peophe need o lsten esch and every song o st the starting
point &nd ending poat for & clip with in audie e, then
extract the segment [1] In this paper our mamm goal is o
extract the nnglone  automasbcally by detecing  the
boundacres of sepments correctly with good sccuracy

Song forms are made up of @ number of sschons that
tany or iy mol be repeated withan the ssme song. Some of
the popular somp struciunes are sirophdc (AAA) form, AAB
{12 bar blues) form, AABMA seng Teem, AB or verse/chonas
sofg frm, ABC song form or verse'chorsbeidge song
Form South Indizn music song forms are viry simalar o
weskern music forms.

Al Genres of Telugn songs

In msac genre referd o messcal siyle Same of e
popidar genees of Indian musie are [ 2]

- Classacal: The compeanion of classical misie 18
based on rapas, whach are the scales of seven basic
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mobes guch as sa re, ga, ma, pa, dha and m. The
commonly plaved musical mstraments of this genne
meludes s, surbahar, sarod, ssramgs, snboor,
ansien, pakhava) amd tabla

- Gihazal Aceording 10 Aralie dichonary the wond
gharal means “malking about woman®, it a5 genesally
o poem condgenmg of five o flleen couplets known
ax ‘shers”. The ghazals becanw s pan of the bwxlon
trivsae with the mnvasion of Mueghals

- Pop- Inadspop masac 5 a2 hvbeid of lndsan and
western musacal raditions

- Devowenal: Bhakn o devonon constituies  an
aportant parn of Hisda religiows practsee.  The
broad sweep of devobonal mosie includes chants
and  readings  of  scripiures . sweh ops the

Wishwasalsasramam, Shivamakimniah sbofra,
Bhagavad Gies and holy manbes, sech as Om
Mamah Shivaya.

- Folk: I folk muswe owes 5 onigms oo the
willages, which repeesents the Bolkdore and Lves of
the villagers

- Tribal Iadian twibal moswe 15 origgmated from the

ihabitants of the hilly regsons amd they are
composed among the tnbals of northesst Indis and
southern slates

Falk and mbal musee was compoded and performed
i ordier 1o celebrate a panscular Festval or o deliver a
Hessape

B, Straciure of Indizn semg
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‘Suitability of Ionospheric Coefficients for IRNSS Single Frequency Receivers’

Suitability of lonospheric Coefficients for IRNSS
Single Frequency Receivers
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Admira— Far sisgle 'I'L-ﬁplr.;r v igaliog rm:ilrn'. e
S e | ihe |ompberic delay,
Kishacher muslcd ‘hl ford hechmi Tir single frequincy
slgmnl that iv s de psimoie ihe Im:rhrl-rd:h:r ghahally, 18
uses fwe seis of danmsphonic coefliciveds, pomely, dphn and
lieta, in cempuic the nmpherdc defay, There e fwn @ileroan
Iodepleerie miadid cactTicienis far IRNES ol GPS. This papsr
oo ihe ostmation of lossphciic dday sty singe
Freapetnney DIk deth of i ceghicnss sl corllicicnts) el dasl
Frequency sgnals, The deal frequeney colimatian B ol 1o
valilsdr ihe resabis dug o Kisbochar model, The oanspberic
delavs dww es GPS imosspheric coefcimts are (il mnre
subtuble than the delayy due in IRNES mnmpheric owiBekenis.

Nepearshatnl'S, TRNAY, Klatwrbar Wiadel o,
L Isrmooiction

Indine Regiomal Mevigetion Satellite. Sysiemn {1RMS5),
niwy termed @ Nanagation with Indimm Constelliion (MadC)
is M mimoneds sy deve by Indisn Spoce
Reearchy Crpsessition, Giov. of Ides. I provides. sipmals @
o drequiency tamds, nasely, L3 beesd and 51 hasd The
propagation of thee smals i effecied by vanous ermors.
O grominent erron, samdy, imephoic anw, defay te
trevel lime of the siprals. lonospheric defny can e estimated
uging angle fogrency aml dual Sopeency sgnals [ 1-3] For
single frequency receivers, in panmiculer for civil avioton,
wnosphoric i deday degrmles. the positicnnl socaaey.
Aypproimiately S al the meplioc tme deloe can e
reduced by the Klobuchar model {1987 18l uses ton sis of
melficent In tis peper, Ioniaplene deley B estimesd
using ion poefficiens provided by novigation files of
GIYS angd ITRNSS. Al 10 vl the resalls mns prociss
edimetion. of empheic  delay s requied  Heoos,
ionoapheric delay using el froguency is ale edimated

11, DT ACCHUESITION

Vindir ain Mol bitwedn Cluntanas B&sicathi Pesahnie of
Techavolopy (CEIT) mnd Space Applicamioms Cenire § SAL),
RO o Accond made ITBMNSS receivors oo insnlled »
URIT, Hwlersbad Fxiswive rescarch wirk gl ssversl

is are cwmick oot Daia is contmesusly acguinel,
sl aml shamed valh SAC poricdically, This mper usas
Eeceiver Independerd  Exchanpe (RIKEX) md Comnan
Separated Value (T dalp prosddial by the megever. The
LRV dain prndsd By the receiver |6 e as IRNSS
Recoiver Softeare (IRS]

I METERH A

Ther navigntion mesape of the GOFS and 1RMES contains
wsoephenic Alphn sl Ben coeffcssin Klobuche model
use these coelBcients with Elevaiion mmd Arimsh asple

TR 8T AT 1S | i Jni R IEEE

]l vilacoin

stiriiid s P, g oot

herween the user md siellite {4). The vertical ionosperic
tima delay (Tgh = given as.
T =[5 %10 + Eloya 0, = (1 -S4+
ahie
—S{dnn

Fnily

gued §  boreegphesic coeflicients (rom ravigation file
I‘.i:'?':l Cienmugneic ke | semni-zinzlesp

r=

Shant factor

A the delay dup i TS coelfcients are for L1 equency,
the calculaied deday s cotvrtl [ LE Trajumey usmg a
comection  [ecior of 17934, Klobuchor model provides
virlical iorephires delay, Bengg, 1 ik onverhsd o slant
inmirphenc deday. To edimate the slam wonosphenic delay,
the vortical delay i o by mmilliplied with a :I.md.u.'d.mm
function. The st cammonly isad Mapping Function { M)
o enbculme slnok imospheric delev is given as [5],

i 3_:
)
Where K, is the mirth redes (6371 kmi el & the elevation

anple hetween user and satellite and k., is the ionospheric
fhin shill beight comsidered a= 350 Bm in this omlysis,

Tha joswepdiairic delay i5 dhingaly poovidad by the TS
soflwpry. Aguar fom thed, cube mesuremes are wsed

gslemale B poricephetic dolay wiing Jual Feguency dakd
lonospheric deloy & given as
Iy =T TEC T

wliere, [ s Frequency (Hzh, TEC 1 Total Elacme Cimsent
felimy

Tlotal Electron Conteni | TEC) = defined as the ioial number

of elecirons o sipnal expenence with o cres seciional e
af |’ TEC dus o oode measiremests is given & [3,0]

TEC =44192 =[P =)  [TECU) 4

where, 1% and Iy we b peeadomongzs fiom 51 and 1S
frequency respectively.

IV, EesinTsasm Thsoosaos

Several dive of doin bas heem amalysed bub o for
convenience revals dee o only twe typical dmys {217 Jafy
and 30 Juu- I E} are shows Fstimation of mlu-:[lp.-rle
shebmy for 20 July and 36* July 3008 are shwown in Fig. | omd
T pespectivgly, Tuad resulie arg e o Klobuciar inoded gl
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‘Analysis of lonospheric Delay Effects on IRNSS- GPS Receiver Coordinates

Analysis of lonospheric Delay Effects on
IRNSS-GPS Receiver Coordinates
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Absteaci— Thie wnospherd Boane &f the @ajor errp
wiirees i Deeflay's GNSS receivers Ted sécurate pasiling
iwliinalien, The signals Trio the salelliies cyperiogse
delay  when repspgsisg  ikrough  ihe  jooesphere
Peviilifng la cres bn pacdiliog culimarbos. Verious iodils
add miathematical foemikations kave e developod Le
calkinate (b reipge crrer ibe te fenusphsrie delay, This
e investigates the @fTecd & oasspheric didsy om [0
ITRNESGPS) receivir padition conrflinddes (v, v and gk
The pusition grtur Sl slasilard deviation of csch
cowrdinaiey is esrimated. Also, T00 0y and ¢ cosrilEnalesy
pisdlinm acduracy & He receiver is estimated by using
CEP, MHMS sml ZORATS, BB observed that, v
vomrilingle i mere e Mechod ani This asgpect may be aseful
Tm analyaing the tliskng secorasy collmatinn

Erywnrde—IBNRH-0GFS, mowmphoric deley, TFF, BRMS
apal EDRNS
I IxTRoOUCTIIN
Imduin Reglonal Mavigation Sarellie System (1RNES)
1% an indlegineis fepimal mncganon sysem, developed and
pomtrolled by Indisn Space Resourch O panization [ESRO)L
B oopemaies both i 13 mmd 51 heod of freguencics. The
IS5 receiver conmtsis of T satellies |3 GED ond 4 G500)
nesrly EERSS-THE, 10, 100 0B, TR0 amd 1L

. bomosphere is one of the prominent sources of’ ormor i@
smiellile navigation reselting in ermor i the xvz companenis
and  the posvion  eshimumoz  consequenthd ). Severad
reseachers presersed 20 posivion accuracy in the coniexs of
GPS [2-8] Simalar work i dane oo comparzive analves of
single and deal tregeency of snophenic deley effects om
user posilion accuracy in the pomsext of RS [5). Hecenthy,
siginificani work is done on the perfirmance evalation of
[ENSS-GPS-SOAS meccivir in terma of meition  mnd
mermny 8|
LTHEORITICAL BACKGROLTND

The pendetic moodinaes of G55 fecsiver cun be
Plazinke, Ronginafe sml alivsieh  conveeried W Cancsisn

cowwilinggs i,y aied 2 ) GompoiEile as Tilloas | 7|
T = {n+ h) cos(g)oas (d) {1}
¥ = (m+ Kocald) sin( A} (2}
=01 - e¥in + ] sEn(§h k)|

Where o 8 latide Gdep ), & = empheke (depl oo
mulive af curatioe of the carh (inegeral, Bois afllipaoilst
hengh {angieix) and ¢ 5ohe eocemigily of ellipsoud, a gl b
wr somi=major oned semi-memer axes of the offpsand, O
ared lp ore the points omside and on the surfece of the
ellipsoid respectisely [Fig |}, From tbe equabiores |1, 2 and
31, 0 15 eviders dhai the virabos i 5 wed & coonbinanies =
mimrren o fow laimde and high longiinde angles for &
given ercemnpcity, 2llipeoidal beight and mdins of curvature
of the eath. Wheroas, the variation im ¥ coordimaiz =

M. Abvelu Mangn
Pept. af ECE, CAIT
Weyderabad, Indin
narmanpelliigenil. com

A, [ Sarma
Dy o BCE, CRIT
Hetlerabed, [nafzi
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maximum for low Intitsde snd high longide segdes. In S
paper, we did aralysis for o bow bibads pnd high loagisde
stlpom, Hiwderabad 11750210 N TEIINS Bl Wo als
sttt and verfied thei, varmabon in y-asi= is mone than
m n-anas aml = Fg 20

Eig SOEF foomfiaier i ONEY Froeriee

The 20 pasilion  eccoracy B oocieoed @ WGS
(ERWSS-GPS+5HAS ) receiver Itam the  soarer plo using
Circuler Ervor Prabeibilig $CEFL The receiver logped ik
posmions aver period ol o tese, posilions ore spresd over an
arcs due o mensuremest omors callad stemer plot The
GMSS receiver designens used vanous swihods ke CEP,
Dizmince Rool Mens Squere (DEMS) and JDBEMS a6
charscienze the posicios accuracy. The CER is describad os
ke madies of o carcle with rue position ashe cenler, which
conizms the propabiliy of 30% emor valuzs with in clreke,
pven hy [H]

—
CEP = 0.56,/af 4 nﬁzdna 4

Where . aml &y are aledard deviatwes of 5 aml ¥
eonmdemies rispsicdivel y,

In gl b charpcionae the 11 posilion aciury ba using
DERME. find nocd o caimaie e stushared dovistion :F
posation connilinates (= ond v The DRMS is dufimnl s
e mik ol St o sgmres of stk devvistion of 5 and »
posfion coanlingtes. The DPREME circle conlmans 1B
peobabality of 653  grmor valuss with in $he cincle, 15

exprassod o=
DRME = IJII:r,.‘- + (53

Similarfy. 2DRMS & defined as twsce the value of DRMS,
The 2ERME circle conming the probability of 95% ermor
values with im the circke iz given by

2DRMS =2 jaf + rrf- (&)
Thisee pamimwlers are mosl commeemly waxd  peeation
oy mesisares fur GNSS rocimagrs
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“Sierpinski Monopole Antenna Reconfigurable System using Hairpin Bandpass Filter Sections”
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Adsinict— 1w this paper, ihe $odgn and developmcan of &
Sherpinaki mimiapele guskel dibeiin eeciilgurabbe aoslen
liad il Ewr hairpin lamd Tilber ssadisns v proscuied
The recoafigurabiliiy |l nlh'rrﬂ Iy incerparsting FIN disde
wwiivhing mechsminm bs el e Fupﬂ- filter vwictian fo
reasmet by Shw anivnns ai & disirod Tregeesey of mierest, The
propased sirucrere is slmed o be operpied s 35 (ille mnd 7,5
isHz with posl amaom of gaie, handwidts slang wich che
ridacrden o imerference af e recofven, The prepeoscd mesded
in werilied wsing ihe comimerciadly  available  simulating
willware CHT Micraw sve volle sad a pratalyps i Balricalad
wodd fisiid secardingly. The siomfaied results sre compared
with the mrmsred vilees aml fhw correspanding reolis are
pr f. The simulabed fim shaewn thed the anbvema =
resnratiing ab L8 Glle and 7.8 Gz fer o nwmared values af
EAE Gklx and 7.5 Gl with the appreprisic scleosan of ihe
sultching mechesim, The amenns Somansiraes o galn of 9.5
AR wrd 6. T AP when slmniliced correspanding 1o o messamnsg
yalues w100 dE and 7.0 dBE] sespostivedy . The metenng olTers
a bafda il s af &0 VI il [0 MHF wbon similaced aml 58
NEE: sl 18F MHe dfter i pradiical measorcment al e
uperabiens freguencie. Nroch o 38 @B sl separation ol
mssured e levels hermeen the oprrsting freqpaescies can
he obaerved @ ihe receiver, The sirocrerg B beider sublsble far
the Uaprétlve Hadle applicaiens s | alfers belder walpes of
galn, tandw i sed redeced Mrerforenss bevels W Ihe Feosiver
kg with disign fewilbiilio.

Wetrmora—Nirneiiadd Wemngnle Gt Halrgdi Bewdinis
Files, PIV dede, Aecodfpenibiliy,  Iweqferoms, Gl
Bawiladdni Cogmiisr Rl

L INTRODOCTEN

The growing demand for e wireless oonectingty has
ieesaliied 4 ndw Gotilibuncitiod echiigie w ewgkil the
uszge of electrnmegmetic spectrum. in on efficeni way. The
Cognitzig Radio (ORI o geomines kechetoloey o miended
fior the effocive stiliniion of the speoinam 0 o syECMAK
mpevach asther by using spoctrum onderlay or spectnum
overloy spproach [1). The mos imponant sk in this
pomspoctive isdbe design of s antomra the mred bo capable
o adagaing the changess @ che evironmas accordingly
Therefore, the anienma sysiors shoulil be recoefigurahle b
cler the peaxk of e CR fmmework [7], The meweinp
nrennes - are pansidered 1o be ihe muehle straciunes for
sehivving llwse parformanes chamsclerisdics owang 1w ihir
ndvamages of being compam. lesser in weight. ease ol
it grion with feoding meckanism. At tha apes; tir, they
ligwve the dissfanisge that, they offen lesser valoes of i
o banchwidih, The fracial aniersas are considered i be the
siltable componesits in e deagn of & reccnfigurahls
arpenng seaem. The Sierpinski pasket meial antennas [3) in
partazuler, alow the disaps of dynsmg drpgluess b ablis
the frequency recondigumhbilisy. meckanism using suitmhle
wwilching meckaniam, This is due w0 the niwre ol thyir

DY Kotrswem B
Sl o 10

Lt Bhraid Daring of foodiciogs

HWyikerahasd, Tndia
YR R gl Lom

mahti-hand operoiinnad characeensiies with ressenably good
opgralionl bl width apd spsteniie sfilimimn of b
specenum Tor the efficiont comemumacarion. Siemlarly, the
messpole configuratica offere mote gain and basd widdh
whien compared 10 dipoks arangement f4) However, it s
essereial 10 mote thal maininining the constast gee over the
bamd m o mwonfgeeblk epdgoma el doomp  Be
imerference  berween the operateg  frequencies ot the
roceiver = on semous ohallenge whom working at JJiffereni
resmnl ogaencics. These challenpes can be solved by
imepraling  appropriste  amdenna  stuciunss - with
mepnnlperade Nl [5], o ths coitedl, e lirpin
tandpass filters are considered 0 be the mare appropriste
stuchies. Tor pchitvimg good pass Band cdamderislics as
they e compact, simple in design, ey oo (sbricais a
krwir gusds [6], Maoreovgr, they ofTer hesr cosplmg losees
ahea compered 10 ather woapled line fihers and %00 on.
Therefore, these wo componenis can be cascaded wogeiher
o select a pancolen resonesr equescy By preper wwiiciing
mechanism. Sach amingements will help o mmintain
i form  anlenna  sirfaee - eurrent digribudea  ovee e
stnucture @ o paricoler frequency sad avinds the alicrions
by ey the [Fier componists 7] due 6oowhich e
aniemaias offer constani gain over & fegeency mmge of
imerest. O the other ki, the noise perfomsincy of B
menll sysiem ¢an be dmprved  and  inerference s
minimized effectnvely ar the recover ol die o the
indepetden opemaie 8 o given ey v, The [jey ¥
reconfigarability of these strucoares can Be obained I:l:r
i orgEating appreprissy FIN disde pwingmg virguitry [B]
alieng with the coscaded hairpin hand pass filers The PN
dindys are pba hefplul in providing Torher i=afation and fo
redace the imarterence i the receiver. These syslems ore
meee dynemmic, compact snd cun ke desipned ousily with
sable rabcnon cliesenmes, reodsbly good valies of
gain o bardwidil,. The simitar kind of siructarcs tha are
avaalable in the ligratees [0] [10] copld sopt provids i
bigher values of gass o handwichh and they do susfer from
the coupling losses and inderference,  Therefioee, this paper
alms In resohve the preblems thar are bleniithed from e
litemrture by adopling a different meochamasm. The propoeed
anlemeta Sysiesn consisse of @ sherpieks osopole packes
coscadied  along with suitebde  haipen  hamdpass - fileers
r A By D Bpe PPN divale svanehing e haseim
ta ohimin the recoafigurabliley. Evem though, the $ierpansi
g aEket s ollier moli has) operals, f6 a0 1,75
Gibllz, 5.5 GHz, 7.3 GHe, 11 GHz, the pon FMUCITG =
desigmod by oporee amly af 3.50Hr and 7.5 GHe by ming
the proger awhching mechanism comsedering the procibcaliny
ol tho design. The proposed modil is venfied by axing
eomiiercally avalide T5T nbciom e aiie 711] st b
resulis are commpxired with the measured volues of [sheicaied
prubirype ansl a pood agreciment his been abiaimal,

A7R-1-EIE6-TOTORRAES31.00 B2NE EEE.
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Abstract

A novel edge ot dual-band micrastrip slot antenna and daal-hand slot antenna are
presented. The preseabed antennas find applications in Eloetooth WLAN and
WiMAN. These antennas use microsirip feed; in daal-hand slot antenna, the lower
band is considered fram ahout 238 to 2. 42 GHz, and the wpper band is considered

2 5y-i by GHz, whersas edge cut dual-band skot antenna, the impedance handwidth
af lower band is 2.97-2.43 (GHz and the impedance handwidth of upper band is .71
.76 GHz. For dual-band antenna, the center frequency for lower band is 2.4 GHz and
for upper band = 261 GHz, whereas for edpge cat dual-hand slot antennn, center
frequency for lower band is 2.4 GHz and for upper band is 273 GHz which is assumed.
The anienna simulations are carried out nsing HFSS, and a comparison among,
simulation ond measured results is presented in this papes.

Keywords

Edgerut Dunl-band Slot antenna HFS5%  Microstip antenno. WLAN
WiMAX
This is a preview of snhscription content, Jog in to check aroess.
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Abstract:

Doppler collision Is a very impartant effect that will limit the performance of the satellite navigation systems. Therefore, there is
a need to analyze the effect on NaviC (Navigation with indian Consteliation). NaviC s the emerging regional satellite
navigation system designed and developed by indian Space Research Organization, India, This system having seven IRNSS
(Indian Regional Navigation Saleliite System) satellite consteliation consists of three geostationary satelftes (IRNSS 1C, 1F
and 1G) and four geosynchronous satellites. As the NaviC constellation uses the geostationary satellites, the effect of Doppler
collision is more, even though they have orbital inclination angle of about +5°, In this paper, the effect of Doppler collision for
NaviC constellation is analyzed by considering three months data acquired from I1GS (IRNSS-GPS-SBAS) receiver. It is found
that Doppier collision occurs between IRNSS 1C and 1G is more comparatively IRNSS 1C and 1F & IRNSS 1F and 1G. The
Doppler collision period occurs twice In a one sidereal day for all IRNSS geostationary satellites combination. For IRNSS 1C
and 16, the Doppler collislon period is about 4 hrs 52 min |.e 18.8% of the one day time (24hrs), These resuits are useful for
changing the inclination of geostationary sateliites for avoiding Doppler collision which will improve positional accuracy.

Published in: 2018 3rd |IEEE International Conference on Recent Trends in Electronics, information & Communication
Technology (RTEICT)
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Abstruct—The International Reference loaosphere (IR1)

and
fledds. This
paper discasses the performuace of the tatest version 1R1-2016

model for estimsting the vertical lomespheric delays daring
geomagnetic quict (13th May 2017) sad disturbed (20th May
2017) days over a low latitude mdchs
anmsummnnmnmu&
Hydersbad seation {17.24% N: T830° E). are comspared with the
results of IR1-2016 modd. The obtained results will be helphul in
lmproving the performance of IR12016 moded aver dow katitede

Keywunds— Jomospheric defay, IRNSS. IR and Low Lavionde.

L INTRODECTION

The ionosphene propagation cﬂnms play a crixcal role on
the performance  of ication, and
Survesllance system applcations. Precise estimation of Total
Electron Content (TEC) woeld be very helpful in improvisg
the system performance in both civilian aviastion and defence
applxcations. The low Ltaude wnospheric layer & highly
dyvamic in patsge, q!u.loscvml s such s
ial i 5 (ELA) [1], which can result in
varistions of dlffmm mmsphcn parameters such as TEC.
These TEC vanatons affect ¢ and novi
ficlds 30 a great extent. Hence, t0 understand the xmoq>h=nc
vnrmnuer. over Jow latitod deling of pheric
time delay I8 mecessary. A dels can
be classified as global. rcsmtul. nnd focal b’or estimatng
mmphcﬂc chanacteristics of a specifie region st 2 specific
lantude, loagide, altitude, tme, and geomagnetic ncmm
The IR mode) 35 one of the dard global medels to

N-\

i
A g e

AD. Sama
Efectronies and Commumicatioa Engincenng Deparmens
Chaitanya Bharaths Instaute of Yechnobogy (CBIT)
Hyderubad, Telangana, India

1L DESCRIPTION OF IR1-2016 MODEL AND IRNSS
1o this section we described IR1-2016 model and IRNSS.

A ARL-2016 wade!

The IRI model 55 a global sonosphenic model: 2ad is
devedoped by the € tiee on Space R 2 (CORPAR)
and the Intemnatioaal Unica of Radio Scieace (URSE). The IR]
model &5 an empirical and data hisad model o predict the
vanauons is sonospienc layer {6) lhnunbtmdwmmnc
the vabees of won P
dessity, cleciron sempenitere, ud \TE( 1\'enn.nl l’oul
Electron Content) at altiudes ranging from app ly 30
20 2000 km. When new data and mew m:hniqnes e M‘aihblc.
model % being upgraded comtiomously. la 1975 the first
versson of IR model was redeased (7). Later this model was
followsd by several impeoved versioms o 1986, 1990, 1995,
2001, 2012 and 2016 A1 presest, IRE2016 & the updated
versson of the model. The IR model strongly depends on
exssting dalabase and the regions which are mue covered by
danabase experence reduced relisbility of the model. lodia s
one such regioa and neads careful amention while using this
model.

B IRNSS

The IRNSS (Indian Regiosal Navigation Saiellite System)
is being developed by Inds. Thes system covers India over a
range of 1,506 km beyond s bosders wath 7 saseflites
constellation. It can provide position accuracy within 10m aver
the ladian landmass and below 20m over the oceans. It is
expected 10 pevvide bettes coverage srea and improved

the behavior of the ioncsphere layer in terms of vasous
parasoesers: The IR model is based on the world wide data
available noe only from ground based but also from space
based systems. in the recent past. several regwonal sonosplenc
raodels are investigaied over the Indun regice (’-n] Vanoes

v with satelite constellaton enhaaced 1o FE sasedlites.
Ie the peesent constellation four satellites are geosynchronoas
(LA B, 1D, LE) and eI 2 nasy (C, 1F, 1G)
At peesemt JA sarcllge is not apcmuonnl us all rubidiom
aomic clocks on board IRNSS 1A are faided A new sasellice
is expected w be launched soon. The system is eapected to be

tional from caly 2008 afier & system check. It will

rvestigators observed significant fluctuatioas = Beric
tme delsys over bow-Ratiwde regions dunng the gwmngncuc
stonm days [4-5):

S8 1558620800 IXS3 1 .00 NS [EEE

proudc Stasdard Positioning Service (SPS) for civilan weers
and 3 Restricied Service (RS) for swthonzoed asers [8). s
performance is degraded by several soarces of emos sach as
muinpmh effects, clock enve, DOP (Dalutsan of Precisioa),
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Absiraci-—  Indian  Regional Navigation Satellice Systens
(IRNSS) is an  asstonomous systems  developed to  cater
wavigationsd asd procise thme over the Indian regivo and
ies surrousding. There are various error sources that degrade the

accuracy of the user. Prominest among them bs

time delay ervor which bs u function of Total Electron
Comtest (TEC). But. the TEC estimation is inflecnced by the
medtipath a0d thermal noise. Therelove, multipath aod thernal
uolse free refative TEC measarcments are made and cosapared
with TEC estinmated by two other methods. namely, code TEC
and IRNSS Recedver Software {1RS) techniques. The LS (117648
MHz) and S1 (2492.028 MHz) sigeals frone IRNSS 1A and 18
satellites are considered o our smalysis. The results dwe to these
three sechniques indicate that rdutive estimation techabgoe gives
4 better performance In terns of sawothness Indicating the

onospheric time delay. In view of thic the relathve TEC
estimation technigue can be used in the IRNSS receiver imstead of

the present IRS techaique.
Keywords—JRNSS. TEC, Refative TEC, ote.

L INTRODUCTION
Global Navig Saredl

Tarun Kumar Pant
Space Physics Laboratory,
Vikram Sarabdas Space Centre (VSSC)
Thirevasthapuram, Kerala, India

receiver)[3l Omee TEC Is cstimated. the delay can be
calculated using a standard expression. TEC can be estimated
uﬂng euther vode or carrier phase observations or both. lodian

| Navigation Sutells Sysum (IRNSS) = 0 newly
addcd savellice hased regional naviga developed by
Indian Space Research Onganssation (leO] It ransmits two
frequencies, LA (117643 MHz) and S§ (2492028 MH2).
Recently, a few papers are published on the analysis of LS and
S1 signals [4, 3 and 6]. Wath the launch of IRNSS-1F om 28
April 2016, the st phase of IRNSS coaswellaton is
complesad and s declared fully operatiosal [7). Currently,
field wals are going on o .uul}zc the performance ol mms
m various rescarch org; and acadeu n
India Data is avhilable (a twe formats, mamely, Receiver
INdependent EXchange focmet (RINEX) and Natiosal Marine
Electron Assocmstion (NMEA) daa. Apan from these,
receiver is abso proveding da in Comma Scpanted Valee
(CSY) format and i termed as IRNSS Receiver Software
(IRS) format in this analvsis. it ins all the dstory
cakulations meludiag user and satcllite positon information
[8] In thss paper, TEC & estnmated using three pronsnent

3 {GNSS) signals are
low power ‘v ks | g gh space 1o Eanth, They
get affectad by vnmus puurnclm in the propagation path.
lonospheric ume dolay is ome of the promicess creoes that
affect 1he posmonal accuracy of GNSS recetver. The
wnaspleric time delay can be properly estimated when two
coherent stanals from the same satelline propagate through
dispersive jonosphere.  For GNSS  applicaions, several
lonospb:nc tme delay models are proposed (1], Far these

P TEC tion is y. In the case of

GPS, the mtio of the L1, 12 and LS sigeals {L112+528;
L1/LS=1.34) is nvoch less than the ratso of IRNSS St and L5
ssgnals (SE/LS=2.19). The high rang of IRNSS sigeals s
expected to facilitate batter estsmation of TEC. Funher, this
delay is directly propormanal 1o the Totdd Electron Costent
(TEC) It 5 10 be noted that TEC estimation &5 infleenced by
the mvulupath and hermal noise. A signal amving al an
antenna llmugh different paths duc o reflectioa / diffracton
h ph 2] Themsal noise is a basic

clcanc noise pmduocd by nndom mavement of electrons in
any conductor (cloding  components 1 IRNSS'GPS

YIS 1-2380-5080.6/ 18831 00 2008 IEEE

ramely, code, Relative (code and carrier phase)
and IRNSS Receiver Software {IRS) sechwiques. Furnther,
corresponding Wnospheric tme delay is also estimared for LS
and S1 signals wsing standard equation. Also, &t peesent
IRNSS 1A signal is oot being used for position estsmation due
to failure of three atomic clocks cmboard {9} As data was
collected for 17% Jume 2016, this problem was sot
encountered

1L ESTIMATION OF CODE DEFERENCE AND CARRIER
DEFF.RE.\(I OF ST ANDLS bl{i\'\lb

There are several techni o henc tmse
delay. One technigue is 0 use code difference incasurements of
dual frequescy recenves. Another sechaique involves the
measurements of both code and phase. These sechnsgues are
described in the sext sectwn This section deals with the
calcalations of the code ditference and phase differesce of L3
and Si sigsals o lify the calcul of bath TEC
estimation echreques.

The pseudorange ohservation equatioas ase given as [10],
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Abarrmet - beanspheric sintillations @ ben svere, deastically
alflzeds GThe perfsemancs of GNES syslem in borm ol iracking
wrrur, navigadica muisage and O™ Fur charscieriation of
amiplitnde  sciniifllatios Inidex, fosr promincit FDFQ samely
lagnermal, Woball, Yaksgami sod Balcigh sre combderod. The
Mazimum Likclibenl Estbmation (MLE] method is oeed o
cempuis the guramciers of the PDFe. The Chi-squars peadness of
Gl is wamd do chaoss e el TiRiog probabsility distribulinn. 1 is
fosad that amplitade sciabillstios ey dats vasiatisds Tullen
Bapnermal during day finse 4.7 aml lagnormel mare clasely iBan
ather density Tunctices o the adghi time (0.53)

Indes Terms— GYEE. fanmsywhore. Srinhfaiier. FOF
L INTRODLUCTION

The pesformance of ihe GNSS meceiver i degrmded by
many emors cloding oscsphenic delay and scami B
Uising Space Besed Asgmenton Sysem (SBAS) grid model,
the lonospderic ermor can be redeced [ 1] The refmcive index
af the icondphere & @ fioctes of fee eleciranics, and
Muciuations i refrzctive index indeces locations = the
propagating - signal  These fMucimtions . se  called =
wistillapoms. Scimiflaiions are 3 function of  opersting
regmency, local cime, seasom, peomagnetic activity, eleven
vears salar oycle and geographac keation |2]. Somiilatons s
weaally expresced by esing two mdexes namedy 4, for
ampliude and o, for phase somillisons. Scintdlstions -are
mare prodominant im low and ligh lsinsde regions effocting
both ampinude and phase of the GNSS ggeals. Severe
seimtillatiom  condition ¢nn prevesi a GPS meceiver  from
locking oo to the signal and redice the perfimmance of the
svsizmn [3) The refraciive index i o foscon of free electnons,
ariations of the scmillaton imdes oré mmedom, and ihe
zhaviour cam be chazncterized by esing a P'robehilicy Dessity
Functions (FD¥Fs) [4-3) Very limived résearnch work has been
reponed oo chamscerizing ionospheric scinollation index dain
msing POFs In ooe of the research paper soingillanon index
dam wis charscrerized by ussng Makngssni destritbution [6) Ta
identify which FDF the present bow latinde. station dam
exncely folloms. four prominent POFs bogmomsal, Weibull,
akagams and Rabrigh are consnbered in the investipstion

1. THEORETE AL BACKOROLND
For & dafn comsasting of P scintillsion index dats
observmions {x, |, & = 1. 2, 3_ p, the cmpirical PUF, f{x)
is given zs | 7],

STH-1- 338650000/ EX53 1 .00 2018 |EEE

A D Sarma
Depaniness of ECE
Chaitsmya Bharsthi Instimne af Techmalogy
Hyderatual, India
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fi=£ i
pht
Where. b is bin siee centered ot 5, snd P is the romber of
obseryations lics between 1 £807 . The shape of the peobability
densaty curve dopends oo the bin size.
Severnl methods are suggesied in the literamre 1o idemify
bin width b (K] However, in this paper, we cossidered

lngnormal, Weibull, Nakapsmi and - Rabsigh PDFs. The
expresaions for the considered POFs are & fofhows [9-10],
i1 The bognommal POF fh{r 8, ) is given
O [1051 BT ! 1
; = 12p
Lo} Yero o Eﬂﬁ | F

!

where, &, gives ihe parnmeters of the dessaty famctian
with av as mean amd o' os vanaoce
i1 The Welbull PBF f_ (2.8, ) is grven s,

|-Iﬂﬂl\_§.i .

=[a,b]is & paramessr vecwr with shape 121

rulrou=l3

where &
and scale (b} paramelers:
il Makagami POF (X, 8, ) is gaven by,

™. m
Iw‘fiﬂm-}wrﬂﬂﬁ—ﬂrﬁ i

whare, 8 15 parsmeters with m 15 shape parsmeter and
£} i seale parnmessr

iv) The Kabeigh POF s [;_9‘ 1 can be exprossed as
a%= X' a8
Tlx ‘}-Fa (41
whaere, E,- 15 B ParmmeLer vl o wiitiy r}': variance.

Esch demsity function parmmesers are campuled by using
Saxzmum likelihood esimanon method. Chesquare goodness
of fit sesz 3" ) & used 8o identify the beqt sanwhle probability
distriburian from fhe considerad disributions.
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L INTROOUCTION

indian Regional Novigaton Satelline System {IRNSS) is 2
result of Indian Space Rescarch Organizatios’s {ISRO's),
endeavor o have India’s own satellise-based mavigation
system. IRNSS & a regional sarellite navigative. system that
provides Position Velocizy and Timing (PVT) information to
users over Indian landmass and regicns extending 10 1500 ks
around Indian beundacies. Currently. there are seven sarellites
m IRNSS constellation, with three sasellites in GEO orbiz at
83°E (IRNSS 1C), 325°E (1F), 13L2°E {1G) and four
satellites in GSO orbat ac $4°E (IRNSS 1A and 1B) and at
FILTS°E (1D and 1E) [1). The rwo pairs of GSO satellites
move in soch 2 way that they form a figure of '8°, while
crossimg the eguates. All the saiclises broadcast signals o two
froquencics nanely L5 (117645 MHz) and St (2492028
MHz). Like any other satellite navigaton systens, IRNSS
sygnals also experience delay as they pass through the
wonosphere  and  symems working oo IRNSS LS band
experience larger delays compared 1o those on S-hand. Also, in
Sow-fantude regions, jonosphere s bighly  variable  both
spatially and temporally 2nd these vanatoss atfect the
performance of Differestial GPS (DGPS) systems serving both
focal-arca and wide-arca.  Accuraze low-lataude jonesph
ume delay modelling dad precise estimation of onospheric
spatial gradiems pliy an mpostant roke in designing and
deseloping reliable Augmentation Sysiems {2].[3]. tonosphenic

978-1-5356-3080- 6/EXS5] 00 2018 IEELE

spatial  gradients  are  csumated  awing  three  promivess
techiniques. namely Time-Swep method, Statica-Pair method
and  Mixed-Pair meshod {4]. s Time-Siep method, the
difference of waaspheric delays experienced by 2 satellste ¥
e distnet epocks of tisee divided by lonosphenc Merce Poine
(LPP) separation: disusce (21 thase two epochs) results is the
cstmmation of gradients (5], As IRNSS satelines are either
GSOs or GEOs the e intenval between the two epochs has
1o be sufficiemly large o obtain the estimates of’ gradicats over
large distances. Bur, such o huge time interval induces
temporal gradient in spatail gradient computations. In Station-
Pasr method, the difference of ionosphernic delays experienced
by 2 pair of stanons due 1o & single sarellite, at o pankcular
iastent of time. & divided by the correspoading PP sepanition
dstamce w cstimate the gradioos. The disadvantage with this
method @ that a close network of stations & required to obiain
gradient estinates over shorn baselmes. Mixed-Pair method
employs configurations such as one station observiag v
satellines, tao-stations ohserving two-satellite paiss ctc. {6]. In
thas paper, the pecformance of this technique s analyzed in the
context of IRNSS LS sigraks, with sn ciphasis on the PP
distances covered

. METHOBOLOGY

Data & ocquired from the IRNSS-GPS-SBAS receivers
located ar CBIT (17.59°N, T832°E) and Osmania University
(17.24"N. TR31'E) statons Socated at Hyderabad, India The
receiver provides significasd . parameters sech as sarclbite
positioe, clevation, azienuth, pscudocanges, clock parameters,
doppler shift, komospieric and opesphere delays, esc for all
the satelbites m Comma Sepamted Vatoe (CSV) format. Stow
omaspherio delsys on LS signal cerrespondiag 1o cuch sateliite
are exmacted from the CSV file and converted o vertical
delays with the help of mapping function [7]. The gradients of
vertical onospheric delays are computed usisg Mixed-Pair
method. Two coafigurations of this method are coasidered, the
first is, ome s1ation viewing two sarellites and second is, o
statsns viewisg two different savellites.

A Ome Staviow - Two Sarediines

In this method, the vertical wnaspheric differential  delays
(M, =M, ) expenenced by a paxr of sareBlites {/ ) with
respect to a sution (R.:), 3t 8 particular insam of ume, divided
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Adstract—In s puper, we prseont & schome for perfore
mascv byl of spatal domsis methods, namely, Laplacian,
Arbitrary. Sobel and Prowinl opersior methods for traffic contrel
usisg an image procesisy with LabVIEW spovvach, baclodiog
liming convirsiots sre wsed 40 cooltrol U sigasl aboty the cros-
mad sipmal posts. In ths puperwock. the rforvnce image and
the rval-time imsygy caplured froes the comwra & loadod b= the
imuage soguidtion of LabVIEW. To procuss the scquired imspe,
four different mutbeds of hernods namedy Arbitrary, Luplacian,
Prowstl sed Scbel methods are uwed fo sbtaln an edpe deterGon
image. The odge dotecton mmages dave slored sed capturcd
incages are cossparcd s the Root Moan Sguary Erowr b
calculated (0 oxlimate the liming constrainis o he traflic
sgna) Iphts on 3 fooc-lsee dynassically. LabVIEW graghical
programuning ok sre wod for e doveloposent of the scheme
and simeliton sowadts are shown, Fisally, the performance of
(he four methods sralysed vsing sn imagr qualily metric RMSE
salue 30 eslioale the time in order 10 xBow the veldicles in 3
particulsr drectivg and dysamically  switch thas o and off
cunired fram soc particskar dircctise to anothee

Iadex  Ters—lImage  Precowing,  Laplacun  opecalor,
Arbitrary wperator. Sebed operaioe. Prewilt operstor, Traflic
masagemenl.

I Ixmoprcrion

The spanal donsmin meshod, samely Prewanl. Laplacan,
Sobel snd wbwrary [13) are used for edge detection o
the stored Lmage und voguersd o real-uaee image. However,
the perfoomasce ansdyses of kemel of four ddfersae spatial
domasn odze desection methods, The edge detection method
wed I ume estimation wod wathic coserod s Lckiog in e
lwratuse [45] Therefore, we intmduce the scheme using
LabVIEW upproach and e block diagram is shows in ¥rg. |,

[ prece, the ewgqey road lmage is stored 1n the database,
wahoat sy vebecles on the road [6). The Image & comverted
int sn amay, where four ditferent edge detection methods
e applied to comvolve with the stpe image as well as the
read-time umage caprured 1o gooerate adge detection of the
stoced image and the read-tme image. The Root Meas Square
Emor mtnics are appliad o compaie the result analvsss of
the stored und captused edge detectad imapes. Based oa the
asvor obealnedd, the thne estimution is calculated and applicd 10
the traffic lghe Explay pole, then the velucles are allowed 10

STR 1AL I IS 00 52008 I

image sicred n

Trath: fghts

Fig | Mect dagrans of fw adge Srsation adeg vpatsd danun mutlasds

mose o oee direction 1o e other drections. The procedure
s followed fog all the directions dynssscally with respect w
the reaflic densiy existiag i the particulir direction.

Theretore, fowr different spatial domain edge deteTion
metods are appdiad 10 detinguish the edges of the original
imagze. The major problem of the truffic signals by sanundly
dane by the matfic police. Hence, tocused on amomation of
tmiag withond human amesvention. using camerd yision i
the 2ppeasch 1o reduce the human sesource and computaticoal
cost. The Sobel operator edge detectom method = 2 discree
ditferemtial opergor w compute an appeoximeged gradient
of an image o chasge the inensity Jevels. The yemaining
three odge detection methods with differem 1ypes of masks
or-kemels of the Laplacian (positive and negatie) operaloes,
Prewin (vertical and bovizontal) operator. arbisrary operatoe
and Sobel {vemxul ad honzoatl) opecator e used foe
conducting & test on real-ime amages captured from the
specitied Socation. Fanher, the ermoe estbmatkon on the destred
images & culculaed o analyze and manage the tiossg with
fespect o the Lane 1o switch oa and off the sigaaling of the
signad post.

The paper comsists of sevea secuons. Sectioe H seates
the related woek wath - spacial doenain, Laplacun. Prewt,
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Abvroct— In s paper, ucpmvsﬂnubmxbt
porformsecy anabysin of trassform methods namdy DOST,
FDOSI’.BIO&!J:-‘M‘UWW-N
LabVIEW appreach with foer sepo heys with oac, twe, three
and feur LSE bity to cmbed perssa delsibe in ponon lmsge
tOnline oSy spplicatson furm). la thin work, Bidden texi
muskape coalainleg the ponosal detib with difforest gayioad
(1kbyte 1o Shbyion) comverted lote Baxry, 3o0d then the blssry
Bidden moasge iv embalded into the cover image fo obdsin viops
bespe. The stige incge v trandeemicd ssing DCST, FDOST,
Blor2.2, and Haxr (o prodece DCST, FDOST, biorl2 2od Haar
coclficicats. The hidden measge aving different heys with the
urigindd image b retrieved by spplyisg feur different invene
transform methods. LabVIEW programming tosls arv used for
the devedopment of wheme prowsted ssd caccution of the
praphical cede for simulalion. Fimlly. the porformance of the
Sour sacthods is analysod ming imcape qualty sctrics PSNR aad
MSE with sad withou! steganography.

Keywordy — lmuge 2 Fasy Discrete Orthomormel
Stockwell  Tramsform  (FINST), Docresr Caive  Stocknl!
Transforme (INST), Beorthogomal HAAR

1 bormonocTon

The trarsfoom nxeduods namely DOST, FOOST, booe2 2, and
Haar (1, ‘]nudlorammafuqowﬂ} However,
the perfomssce amalyss of this methods and siego key with
more tham two LSB bins lack m the lirerasaee (41 Therefore, 1
thes peper scheme wag [abVIEW appeoach preseniad. the
block dizgram of this scheme as shown in figure 1
In the persos fmage (coves modnen), persosal  desnls
(canbaddad ) are embedded LSB techoigoe o
obtain swgomls. 6] Then h\n‘?v m
mmswa‘gumugcwob(mmm;\rrﬁwm by
ymog four different mansfem methods and thess transsmiess:d
through & medium w the receiver. Ar e receiver end, the
selecied inverse tmnsforosson mechod used 1o retneve the
stepo tmage sad LSH techeaque with comact siego key swood
for. scarching peecisely detectable structre in the extracied
cee, two, thres o fow{)ir.'s. appliad 10 obeain the text message
The rgght sego key [7 |mﬁ\dwamw&y
scarch by messunng the samples of the cmbedding path
Steganography Sumishes with the potental ability 10 hade the

GI- 1538636953851 00 C2018 IEEE

c-masl: koeraidracieyahoo com

presence of e seonet message aed ﬁnhs haniness of
idenafying the informance cobedded @ an image.

Mg 1 Beck dagm of aqpoagaptsy sl rmaschorancs meird

Thereioee, four different compression methods oo sego inuge
mppdied and transtoron coetlivients besxg to be transmined. The
relaead work oo the multiresolution desi wa of the
Suockwell Transforms {ST) £8, 9] is volwble b redundar
o coamputesiomally costly. Frivn the bogmmsg of des, we
will conventrate on its discree onhonoomad Sz the DOST
te accomplish the desmabde efficiency and compacencss, The
DOST {107 is o readiod adapaation of ST. The mahiresolution
walysis, the tme-basad asclutoa reguired foe a low
frogacocy in view of the sampling shaorem. In penerad,
mdividials are dealig wath low frequescy  dominated
groupings in the field of image peocessing. In thase groapings,
the wefl mfomation kept in the Jow froguencics, which
makes it sensible 10 drop some high-troquency mformation 1o
socomplish 4 good  approximatson.  Because  of  the
multiessolution nabare of the FDOST and Twe-Froguency
Repecsennation (TER), mm approximation csa be perfonmad by
dropping or comsrolling e - orand frequency - specific
FDOST  coefficems [11]. Fag  Disote  Oathoncemasd
Smckocll Trasforen demoestranss  that.  vonous  very
straightforward modfoations made 1o ges different requered
propestics. For instance, this paper peesents a real vabaod
Discrete Casine based DOST (DCST) [12]. Finally, we apply
the FDOST and DCST  the evolution of direct compression
acalysis and coatrast with beoe2.2, and HAAR compeession.
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Abstract Abstract:

Three different antennas such as comer cut Inset-fed dual-band slot, Inset-fed dual-band slot and Inset-fed microstrip antennas
are presented. These antennas will find applications in Bluetooth/WLAN, Personal Communications service (PCS) and Globat

| Introduction System for Mobile Communication (GSM). The antenna simulations are carried using HFSS. The inset-fed antenna is proposed
to operate in frequency range of 2.35GHz to 2.42GHz, which finds application in WLAN. The proposed inset-fed dual-band siot
antenna Is considered among 1.6GHz to 1.64GHz and 2.38GHz to 2.43GHz. By modulating the proper position of siot, the
comer cut inset-fed dual-band slot antenna is proposed to operate among the frequency range for lower band as 1.74GHz 1o

" . 1.78GHz and 1.92GHz to 1.97GHz and for upper band as 2.38GHz 1o 2.43GHz. The experiment is also carried oul for inset-fed
Il Results and Discussion

microstrip antenna, A comparison among simulation and measured results are presented in this paper.

Document Sections

Il Antenna Construction and
Deswgn

V. Canclusion
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ABSTRACT

Glolail Nanigation Sstelie System (GNSS) I a colletive term givien 10 al? the saellive based navigation
systems that provides socurate wser position, velidity and liming information snywhere in e world, Amwng
various CGINSS, GiPS s the fire operaineal ONSS GPR pocilonsl astiracy iy mainly uiTected by ionsapberis
time el error. which depends up on. the Toal Ekaseon Contint (TEC) (the mbegral of the electras density
ilong the ray pesh between sareilite and rodriver, it grovides the number of electrons per square melir ), TEC
medsuremeits 3¢ camuplad by nceiver nsrumental blas The Instruzoentad bisses oceur due 40 the frequency
dopendent delmys of umaliog hardwure within the GPS satdiie wnd recviver, Hirce, to compute e user
pasition, estimarion of roceiver biss is essential. One of the simple and dess conapd hod foe estitmatioe of
reveiver bias is Filed Roceiver Bins (FRE) method. To carry cat this wark, GPS &ia was collected from two
GPS receivers (NovAsel Dual fraqueniy GPS reciiver {GSVA00MD) ot Begumpet (Lat: 17 45N Lon: 78.47°F)
and (GPStationt (NovAtel} ot Hyderatod (Lat 17.80°N Loas 78,5160, India fo this paper, € roceives
instrumuntal bias of twe differem recelvers was estimaial wsing FRE method. [t was observed that estimatod
receiver bias fu NovAtd rebsiver wirs ~fes and OPsationd receiver was <1 [ns. Two GPS PRN sarellites dita
were considered, In GSVAOME receiver, PRN1S, PRN22 sod I NowAsd soeiver, PRNZ. PRNI2 satellites
were cesicered. Before remonal of instrumental biss, the TEC values cbtained were negative wilues and sfter
removing the recedver bias, the TEC vilues oblained were positive vaboss, Hence, FRB method is very hefpful
foe estimation of GPS instrumental Blases, which aresdly helps in improving the user position mecuracy foe
Civilian Applications, such as transpoetation, sesevh, wnd rescue operations ete.

Keywoeds: Fithed Recetver 8las GNSS, Recwiner ingruwpa By i Total Slecimm Cansent
INTRODUCTION

Suneilite mavigation has evatved ftom being pareh under the contral of USA, Department of Delissse, 14 te
present day. there-are muliiple GNSS like GPS of USA. such as GLONASS of Russin, GALILEG of the
Eumpean Union, and Beidou of Chine. Accordingly, there ave Regivoal Nivigation Satellite Sp (RNSS)
like: Indian Regional Navigation Satellite Systen (IRNSS) of India, sed Quusi Zenith Saellise System (Q758) of
Japen. A user can determing his position - kntitude, longitude, md altihude by recsiviog sipnals from these
satelliies with B¢ hdp of an sppropriate GNSS recelver. The positios accasy of GPS system is limited by
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Absrric— bn ladin, majociiy of tee pepolstiva’s noome by any
maany depends om agricultiure, So b iv of cordisal impertsnoe in
eflerilvely  we dhe techmalogy o enheace vimal reEoprees.
Mewadars hushandmes o agrcslorgd Nelds are Tecing many
g due 1o perceiilinl pewer culs, sk oF goaund wRler, mised
malfwactien, The ganides leoeserooine Siolod problene i s

spricullure. This pager gives the solutioe ming risphorny pil,
asidroid sed web sppcaions 6 comieol e eiar esing

paramwion: cirenil for dracking powor sfabay, pround walor
avalabifity aml moier stetun. An android  spplicatios s
wevelaped in arder Be mossr gy ahine fhegy paramgiors sl
wlsn b comared Che moior b Farm acoard ingdy,

Nergonlv— 0T, Reyaleiay Fid,

I INTEOHLCTIN

[aT is ihe weh of devices and gadpeis 0 tmnsler the
tain with no or file human iniervention. Hensce, o gin lgh
cohereree, [0l works in collserally with sgriculture oo nhises
smart farming. In 21* century, mamy sgriculiural indusiries
med 0 adopt BoT  for sman agriosbure 0 mmprose
cfficiency, productiviny. global merken snd other feamunes such
sx mininuure fime, bunian istervention, and cost et The
pdvamcemerm in the iochnology drives the sensors-wo be more
evonomic, religble und small. As imernee is abse plobally
gocessible, smant farming can be ackeeyved wah foll pledge
Fooming on inmevaiion in agnculiure, sman fanming is the
panscea tir the peoblems 1hat apriculiural indessnes is cumentiy
Incirg. The soltion can be prodeced psing =man phones and
loT devices. Fonmer can ger swy required dain o information
s veedl com momsar his ograculiural fiokd

Wir. Hirmemsg Marz|bpuch
HE-Y S, Departreni of ECE
ey Fbesraihy Bns i nf
Trchmolmgy | A}
Hydevataa, Iradin

Frama e vl com

n T 1N AGREAILTURE
Fedgrmet of things hag beon providing 82 aadadity
seness the indusifies such ds ngtadl, bpekong, felocom imlusiry,
manufacturers and more. Amidst the various industres, the
ame mechor §l is quickly coliching o with is dhe agriculten
With the comcept of  digivicstion sod sman farming, i =

Q7E-] 5186 N80 BRI |00 3018 [EEE

Dx. N Aliveii Manga
e Prafi , D alI{CE
A haiianya Bharaibi Insiieie of
Techzokgy {4
Fiydersbail, lndia

ravnaregsiH gnanl oom

gaining, populanty like never belore and & coming with the
poecntinl 1o offer high precision crop conerol, dme collecion
and auienaied fwming lechnigues

m

A prdhiction by tha Toand amil sgriculione gom of The
Uit Mahode [FALE bluntly siva, fhar the produdion o
(v worrkdwiche shoulil see n escalaim o 705 by 2050 1
Tzl the guer  griaieg  popadation,  The  indesml
professiaalisls balicve thid 1aT cooll play o vilsl fode in
meiding this nigd, Combinal with deta amalsiscs, it can
improvey thi effciency ol mpets like soil moislure, feriifioem
peslivibie  munitoring  the  Dnasiock - ol sEl  noiriios,
prodhctong plind dsemss, mamitoring somage copacilied Tiks
wiker danks, amd peeuring  crops ane DA and watrd wall
{hrough sensons o scteniors. I shows sn overnll poiocy b
merease the produckivity with a reduced cosi

WErDoE b v AGERLUILTIED

I, PROGLENS FarEn sy FABMERS

We say Inde is an agncobiunl couniry. Yes, it feads
a billice peaple bin let 16 acknowlesdge that curs s nol &
Nourishing one. Agrculiurl secir & in 2 slme ol disiress,
which is severely affacing mosy (aneers Many farmers are
cnmmiming soichdes Bepuuse of dehi barden, boss of crop. The
govenuuenl m elo onoounced many schanes o rewmlve
thize problems Bar these achemss ore ool solidions bo
(amier*s problens becrese i@ peovides ondy semparary relicf
We wicness nimy sulesdal deatls even oiter tie announcemenl
al s selicmes. Some pmhlens Goed by Bem ae s shnn
bzl

A, drvegear Power Sy

The sipply. of power w0 lndion sgricaiine, viml G
spreakfal Irnigalicd, & in pomguliry grave conddion, Supy
15 neither pedilzle o ol e fendy gqualey needal W ved
damagzng he irvigalion porge (0 e el severely dmpisg
Ielgating il Brming Opsratiss The elecsiciy mipply 1=
vilal b Threvers Wik uee cliree pompe b imgaie e Nelds
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A Bandwidth Enhanced U-Slot PIFA with
defected ground structure for dual-band
mobile Applications

T Narasimha Murthy, Dr. A V. Narasimha Rao, Dr. N. Bala Subhramanyam,

PN

ey The Planer & (PIFA) is comp
antenma and U b widey used b hamd et Souion

in miniawneation of the band beld communication
terminals, has put limitatioss on the physwal size of the
and these aspocts influcnce 10 choose the low prodide,

terminals  fesplte ool favovadle  festures  of  excellenr
performance  chavacteristics,  fowpeofile  and  flevibidiny  of
dntegranion, the PIFA b nherently of savall bamdwidehk. Since
present day noved for wwlls band communication by o sngle
device, there Is mevessity for o mudn band PIFA The peesens werk
proposes a soved of Plamar Ineverned-F Assenna
(PIEA) for dual bard aperation with barndwir el for
Dowst-beld wireless commumication devioes, which & aclivvad By
madificunion of the physical stewcture of bodh redéaring poschk and
of the growmd plane. Simulated erd measiored resuits dessonsrate
whay the mow configaration coners two frequency bauds with o

aleralVe Damdwicrh 4
2

Index Teran: Bandwidth, Cognitive Radio, Planncr antennas,
Resonance, Retern-1oss, Ultra Widchaad, HESS.

L INTRODUCTION

mult-band molu-functional and witrs wideband freguencics
T'be main drawback of nany lew-profile sntenna designs are
the nasrow smipedance bandwidth and which in turm affects the
wideband functiczaliy requicement. The need for owaln
functsonalicy in tenms of malt band operation gives rise o the
abilizy of band-switch-ability of the antenna.

PIFA is having the feasiblie solunon dee 10 s reduced
space in the device, s omai-directional patesu and its
I'he opemation of this
anténma can be onderstood casily with the belp of other
socheag or ! like. gearter-wavelength

pole und recasgular micro-sinp technic. Dual band
opemoon. s whkeved by cutting 4 Usslot on the radiating
paxch of PIFA. and operational bandwidth & enhanced by

P 2 0 Defocted Growad Suwerare {DGS). The

integrabilaty &5 2 clrcult clement

1ech

There has been an explossan of wirehess ication
sechaclogy s i reems of  basdwidih,

oulti-functsonality and minaturization.. The immiscos and

m o recent

coasiderably large commercial deployment of alirs-widehand
(UWEB) systewns has spawned the seed of wlira-wideband
anrenoas. The fusion of diffesent rodio unies inso smgle radio
wnit has requares mults-band amsennas {21
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U.shaped Sl in the madintion patch the antenna is divided
into two categories hke radiacing pacch antennas, the outer
pasch is woskmg i the lower frequency band {200MHZ) and
the inner patch = the higber frequency band { 1800MHZ) (3]
A metbod of stroducing narrow apertures n the groend plans
which alters the  dissribution of curressts in it. i 2 popalar way
10 improve the bandwidth performance{$]. These slots in the
ground plane would yesomance 2t same froqueocses and
therefore may increase the bandwidth. PIFA can be simply
sepeesented by a capacitor with shorted plates so anything that
lowers the capacitance sod so the Q factor, that should resalt
1 enhanced hand width
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Abtrac—Time-Sleg meilan] aml Stadise-Pair bl sre
prominent techrigees Tor estimation of spatial gradicass. Sinoe
GHEAS B meéant 10 swive & Uoinl dres of aboil S o an
mirpuri fer aircradl Precision Apprasch and landisg, e 1wvs
mecheds wewe considersd for gradiesi edimstion within ihe
AR sirvier arra. Vimch s dhy wark on B iecheigues has
bees reparted lor GPs-based GOAS spplicatioes. In this paper,
e guicabiliny o (hese  seeihods 2 ERNSS-lhesed GEAS
mpplicatioms |y investigaapd, Te iz observed thai sinee THNSE
wlellivgs are elller GEO of G, o s iwlor ol (A af Time-
Hiep meihed whauld be significanty bagh (Bmin for (500, s
obimin gradiens dara far GEAS" service orem. With i SiEtion:
Fair meilanl, 2 dises network of slstioe, eich soparatid by ool
miore tan -3 ks is requined,

Homurdi— IRNEL GEAS, Joawpheric spatial grudiveds,
Tome-saep methosd

A e eI

Bafan Repglonsl Nayigaien Saelliee Sy (IRNSS) & a
regn| aateline-hesad navigation sysiem depigned, develoged
ardd (wplenemed by Indion - Space Research Crganisation
(SR, o provide navigaison services over Indias region. I
corsists of a combinatim of three siellise in GECG orhit
([ENSE 1T at BI°E, IF at 32.5°E, 13 = 1315°E with an
mclingtion of =577 ped (oo satillibes in GS0 orhit JIRNES 1A
il |BE o S57E, 10 a0d 1E a1 111 75°E with g inclinmion of
=T AN the satellie rassenil On Dao Frequiemties misely
L3 40i7ead3 MHx) ond 51 2490008 MHz) Hogh ghe ﬁ.lj1|ﬂ|s.
experience o delsy & they pass through the ionosphere, but 5-
hand sigrals expersnoe significantdy less delay. Alse, o [mdia
is located I equatcralfow Istibade region, sevore spatial as
well as temporal varishility of wovspberic delay 1= 2 common
phenomienon in this megion, The smtal varimtion of dekay
Pruirsined s spabe] g it p 15 an e tan) gardsneter alfeciing
the perfdnmance of Lol Area DGFS sysiems like Ground
Dhisecd Asigrocpiabion Sysicm (DAY, Thorofore, qeaniifying
arel charagienizing ohe gradicars (s considened o3 o challenge in
the design of robuet GEAS systems. Time-siep  voethod
SarionPair method and Mixed-Peir method are peomirent
lecheagues [or estimmtion of pradienis [ 1142). The suiinbility of
Time-Slep moethod anf Shtion-Pair method was investigatod
for wstimation o spatial grdiots oo GPFS LI signals willin a
lemited s ol S0 kv B Indein GHAS appdications aml
fourd W he appropeimie [3],{4] In this paper, soimbilicy of
these echmagees for canmaring spatal gradients on [RMSS 15
sigmals B inveszigated tor IRMSS based GREAS applications.

GTE-1-E386-T G- T HISE 1AM O X IEEE

1 METHOD LY

Dhta acquired from the TRENSS-GPS-5BAS  recomers
logated ot CBIT (0739, 78.32°E) and Ossrania University
(IT24™, TE1PE) simtbons, Hyderbal, Tidia, s ised (o
maper el freguency mensuremens prowide procise estlivaics
of ioecepheric delay [4] Rw sode mmd comier nessasements
on L3 and S0 frequencics mre extracied froemn the RINEX dain.
e wncspheric delay on LS = estimoied usimg code
measuremenis pod carmer-phase messaremends oflonisg the
sinnchird equations {6], The podsy code-based estimmies. of
dhefay are armsnihed using camier phase-hased estmmles, Tha
resuliimg smoaild ealimenes o &lpys are sand delss amd
eomenial o vemlal deligs by muliphing wah s
Obliquity Focoor [7], The grmdienes of semical sonospheric
defiye are compaed awing Tome-Step method sd Staioe-Pair
method.

A o= T

In this meibod the diferomce of the vedical ionesphonc
aekiyy experincal by givwn assilie-recovr poir 'Foal Twa
distimct epochs of Hme |.'.=."._—.r.="..b is divided by the
cormespomling  Fonespheric  Pigrog  Fosm !fﬂ‘Fl soyearalam
distmee (o o olsaln The grselicnt af veriies) iesnspherts delay
{wwe  k

B -
Fits;,,, = u il
o

IPP latibede and longitode e compatod wsang - standand
cquaniions {8], The tirme-interval [a1=0,- 3 cun be chosen and
varicd m ordor o vary the [PP distance md fhereby ohinin
pradimis oy tha; arca of inlenes)

1. Sra fen-Pore svethon’

I this methodl, differeies of vertical onosphene deleys
”h"u.. - .I.-_r"d b expenenced by o pair of siions (8, KA
iz divided by the IPP distnee {d | between the smiioms o
estimintt: the Werticl lovesphre Gradas D700 L
|, - i

i
The pradienis are camputed Tor all the TRMNES @lelbies fin
several dlawvs usimg these iwo technigues (Eqns. | and 2).
Howeves, results doe i [TRMNSS 1H an o typiced doy (13 My
HN T =R e pricsimted her

FIGY, . = = i

LIESE 2%

483



