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Internet of Things and its Applications
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Adsirgef=— The high emimnce mie of pew innovalions in
every ong of the exercise of regulor day 1o day exisince i
encouraging the coaviction that for nny new secietal challengs
e 35 adways an [CT solwtion thot can desl sith |
seecesstully. The solutlon most pecently  proposed s the
*Intemel of Things * {loT). Thiz apparent panscea of the ICT
world takes on different aspeets and is actuadly idertified with
difterent technofogical spdigions (often very different), As a
reull, many people beficve that 10T is only RFIDs, others
belicve thot it is sensor petwarks, and others believe that it s
machine-to-maching  Meanwhile,  Endustrial plavers il
acvantage of 1aT 5 popularity 10 use i as s very ivedy brand
for  consumar-orented  wxchnofogy  soluions.  Sometimes
seienlific litermiure dogso't belg moch o clarife, as it is rich in
1T definitbons that ans oflen discardant,

Ubjectnve ol this paper is i clanfy the coieest of nemet of
Thangs and it secs in wociety. Alsu we e present ihe applications of
Tevtermet ol Thigs:, thise apphicalsms are arranged oo ranking and &n
his ramiking 3 mam things are conssdersd | poople find on Google,
people tnlk on taitier and what peopls write shout on Linkedin

Emwords— ol [haemet of Things), Web of Things,
mepneiszironisE, sman home, EFID (Radio Frequescy Idenbifeano ),
Inaz]ligent.

L IWNIRCDLCTEON

The Internct of Things is a visian in which the Intemet
expaonds mee the real wield, BEversday ohjecis embrace the
world, Physical compenenis are no longer separated  from
Hinwewer, the virtual world can ke remctely coniralled snd sl
ns phyysicnl pecess points o services of the Intemet, An Tntermel
of Things really makes compueting cenipresent  Concep
Initially presemied in e asly F90s[1] by Mark Wedser

The “Imterset ol Things™ famindogy was used in
1999 by UK inncvation pioseer Kevin Ashion to depict o
framework. AL that time, guestions mised, how oo physical
world conmecied o inemel by sensors [2]0 Ashim makes up
the tam o eaemplify the inflecnce of connecting {RFID}
Radio-Frequency Identification tngs (3], This tags wsed in
commercial suppdy chiins 1o the Intermet. S0 a8 1o lally and
frack produces without the reguiremend for human madiationg,
Mow days, the nbarnet of Things has come o be pipular em
far depicting staptions i which Inbamet network  and
comprting ability cxend o a ot of different of things or
devices, ohjects, sensors and regular items:

The vision of the Inlernel of Things 15 Based on the belief
thit steady progress i being made We have s
microebactronics. copmumication and Enformation  bedmalogy
Orver recenl years, the [presceatle fiture will contimue. In fuct -

rige decrease constantly and ene
rs, Module comemumicitionspf

Shrl Quru Busd tirwem
Purma (Jn) Died. Parshani - 231511 (M.9)

JEEﬁhuEm | Intarnational Jourmal of

sther electronic componends are inoreasingly combined into
rigular things noeandoys,

The torm “internet of things® bas spresd mpidly in recent
years—it could spread I 2008, You can already find it n ook
tiibes H-. 5] and the firsl sceentific tonference was held in 2008,
hebd in this area of reseanch [8). Inatially, Europenn paliticiais
only used the termn in RFIT technology context, but the RFID
Confarace tiles “From BFID 1o The Intermet Things (20046)
i " RED: Towsarcds the [nbermst of Things" {2007} hebd by the
EU Commission alrendy aliude o np brosder interpretaibon
Fizally, In 2009, a dedicored EUY Commission acticn plan
ultimately waw the [ntemet of Things & a general evolution of
the Indernet “lrom & network of slerconnecied computers oo
netvenrk of imlerconnectsd obgects™ [7].

The Imtermiet of Things (10T, also known as oF relfrned @
the Insernes of Chijects, will change all of ws. The Intemet alfects
seience, governmaent, esferpeise, edwsation, commenication ans
husnamity [8]. The Internet is clesrly one of the most importan:
and & powerful creation in humon history and now, with the
Internet of Things concept, the Intemet is growing ard has smart
Hifi I every aspect [9)

I, Concirr

The Intemel of Things iz & new Indemel acoess
tochivedogy.  Oljects  recognive  themselves ond  olbialn
intelligence through the [ntemet of Things by toking of
enabling related decizions &0 communicste information aboul
them |1{]. These ohjects can access information thot has been
added 10 other services or can be added 10 them 1], Figure |
review that onything can communiete with the. Imtemet ot any
time: trom any ploce to provide any services to anyone via any
network. This concept will crents new fypes of applications
sch as sman vehicles and smart homées e thie provision of
numerois  services o sich &8 aufoematbos, ommumkaEon,
entertainment, notificstions, seourity, computers and energy
saving [11, 12 Froem a techiical poant af view, the Intermel of
Things is not the resalt of o single novel echaology: insted,
several  techobeal  deselopments combined  provide  the
capehilities o bridge the gap between the virfual and physical
woelds.  These  besiures  include;  Communication  and
cocperation, Addressability, [dentilicatian, Sensing, Aciustion,

Embedded  infiemation  processing,  Localization,  User
interfices [13]
: PRINCIPAL
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Figure §. [nternet of things Cobogepd

ey the past, combining these digits] devices has been difficult
ar impossible, In addition, it s essantial o oollect mformation
fior the diy-to-chay mansgement of sctivities asd for long - term
dl:l.-'dnnpmnt |1-'|an|:|i|15 in  the d‘.‘i‘L}'. For E-!B.rl'||:l|i_‘. BOITEE
informintion on public mmsport, sch &5 real - tee lecation and
use, parking spece occupancy, wallic jans and otber data such
a5 weaiber, air and noise pollulion, waler pallulion, energy
consamplion, ete, Comtinmonsly shonsld be cplleded To this end,
varipas  iechnolosies Bove been wsed o sddres  each
npplicamion's specific fextures

IEl. APPLACATIHS

iF Soiart (e

Smart Home stands owt ¢learly as the highest application of the
Irternet of Things on all measured channels Slore thia GOEIKD
people are currently searching every momth fr the lerm
“intelligent heme™ W5 not surpeising. The Sman Home loT
Amalytics company dotabase consigs of 236 companies and
start - wps. More companies are active in smard house
applisaiions sn any oflver 1ol application. The total fimding
fior ssart - ups in Sman Home is curently over 5 2.5 billion.
This list contains leading sinrtup names swch ps Mest or
Alertdle and o number of multinational companies such as
Fhilaps, Haier or Bk

2 Wearablps

Wearatde's is also o hod Lopic A% consusters iaadl the naleasa
ol Apple's new smarl watch o April 2003, wearoble
innovations like the Seoy Smart B Tramer, the Myo gesdure
controd ar the Lok ses bracefet are plenty moee exciting, OF all
IaT start « ups Bawhenc Is probably the wearable manu@churer
with the largest funding 1o date. ICs over hadf a billion daliars

3 Sy Cliy

Senamt clty covers @ wide mngs of applicstions, mnging from
troffic management o water distibution, waste management,
urhan secwrity and moniloring, ks popularity i=s driven by the
Fact that many intelfigat city sedutions promise e allesiate real
pain i the ciibes today. Sman City loT sehetions solve traffic
congestion, reduce noise and pedlution and help make cities
safer,

4 Senaret griay

pu1n-m.:u|£ L :nlhrlnullm
suppliers and consumers

reliahility and economy. 41000 moesthly Google searches
highlight the popularity of the concept. The lack of tweels (anly
100 per month} shows, howeve, tat peogple do not have much
by say.

Al Irctwsiriol {rbermed

Thye inalustria] Insernet is also one of the special applications of
the Infernat of Things. While many market resenrchers such as
Gartner of Cisco consider the indesirinl Indernel 10 be the loT
conocpt with the highest overall poential, its popularily docs
nol currendly reach maases such os smant homes or wenrmble's,
Hovwever, the indusirinl internet boas a lot o do owith it The
indusirinl Intermet recaives the biggest push on Twitser {1,700
tweets per monthy compared 10 ather [oT concepis tal are nol
comsumner-oiianted.

A Creneected cor

The connected cor sloady ardves. Due to the foct that the
development escles tvpically take T - 4 vears in the sutom ogive
industry, we have not seen mech buzr sround the connected car
vel, But e seem to get there. blost major car manulacurers
and some brove stastops work on connecied  astomitive
splwions. And i this wedds BMWs and Fords do nod soon
presant the next gensrntion of Internet connected cars, other
well-kmoan giants will; Google, Microsolt and apple all hayve
connecied car platforms announced,

7l Cannected Heglth
St Telfefaealthy Tele meglicive)

gt

Conmected bealil B stll the slesping glant ol applications in the
fmervet of Things, The concept ol @ connected health care
sveiem and inbelligend medical deviess has énormous polential
{moe o marked sepment analysis), not oaly for companies, but
also for people's well - being in gensral, Cimnecisd health,
bwever, has not yet reached the masses. Prominent cases of
s dnd major start - up successes remain bo be seen

H Sl retadd

Proximity-based sdvertising begine o take aft 25 o sibset of
el lipent reisl, B the ranking of popndariy showss dhat ins
shitla niche Cme Linkedin post @ mongh isnothing liks 430 for
an intelligent home,

4] T T e

supply clains have already become more intelligent lor some
years, Solugians 10 mack goads while o the road of to exchange
mventory information with suppliers hove been on the market
for years. So while it is perfiscily logical that the subseet peis a
mrw putsh awith the Insermet of Things, s populariy ssems to-be
fiemited.

I oy forming

i agriculiere is a fequently overlooked business case

. ing,?. Iderreet bocouse it doss not fit imte the
categeries of  lhealth, ifi indusiry.
Me Intermel of Things could nize the way

because of Ihn: mﬁ:mm fl'pl:-'l?lilﬂ'ﬂ"i
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ard he karge msmber of livesiock that condd be maitoeed. This
iden hos not vet reached wide « ranging atention, However, one
of the applications for the Internet of Things should not be
urderestimated, Inielligent Farming will hecome an bmporiant
fieid of application in exporting countries with predominantly
agricutium| producis,

CrmL BN

The [ntemnet of things is another innovation ot offers a varkey
ol npplications & interfsce things and people with things
online. Each objest on Earth s distinguished, relsted o each
other  autonanaously.  through  intermet selection, Al
correspandence systems and advances arg used 10 build the
anling congepl of things such advances are versatile o puling,
RFID, remote sensor armongements and plam frameworks, bt
varying calculations and procedures 1o induce manigers’ forms.,
swinging off information and security problers, 1oT needs
mstitutioealized style methodology, conventions, (D plana and
frequencies can occur I pasallels, ench of which is intended fos
specific and express use. Several shrewd applicstions deem 1o
be real in our |ife Gnline,
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A Study Of Role Of FOG Computing In IoTs

Wr Patka 11X B, Kurhe AR Dr. Satonkar 5.5,
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Handed | W55 Indis PurnaJa ) st Parbham Crangakhed Dig1 Parbhani

Abstract— 375 in oo cmorgimg hranch of Information echnology
thmt includes eransfer of data over o neraork thacmeh che differsar
whpieeta withinil reduirng himen @0 human o husan to computer
migraction. B was evalved Gom the come of Machine B
meching commemication which & commsmly known as MM, This
MZM comaunication wes clomils Sr imnsfrring dam. Bol dug o

the moped dain tramsdier o the cliud i BT devices, the densny ol

cleid sall be ncreased thal leads o moesse = bandwiddth and
deniase in e procesaimg speed. Thes problem wis solved by o
aovy el knoess as Sl computing” or “lopmng”  Fog
COMpAing niis as a inlermediae Byer berwesa the dowd and the
Bardwizre. This paper mudics the role of Tog computing in ¥0Tw

Keywonk—R¥TE, M2M, g conpulmg, cloud, foggeng

L INTIRODUCTION

[niemed ol Things 5 & concepl bassl on the
capability «f variows devices sonnaded in the network 10
sense and colles the datn from the sumondings and
distribute them acoss the imenet. This datn might be
fuertheer wti lized fiw further purposes as per the user’s inberest.
The basic concept of 10T+ 5 w0 penernte and share the
infirmation among machine to machine through

chagd compating without Interventlon of human
beings. [2] The main infertion of fofs was w minimize b
hummin inferaction for docn collecion and dats entry. 0 was
fchieved by using different types of sensors in the machine:
that bas capability te eollect the data from - surrounding
environment and tamzmid it over the network. Henee this is
alzo referred as M2M commumnication. The basie idea of IoT
i% shinsm in the Higore beliow,

T gy i

Wi d

figl. Internet of Things{loTs)

Wher [oTs and Cloud computing is
coenbined ogether, i is also knowir as Cloud of things.

It i= very glear that the loT applicaions generate
massive mmounts of doca from sensors and other devices.
There for 1o distribution this hugc wmauni of data over g
clied couses maony problems such os bandwidth speed of
cormnpation

Hﬂﬂ“ﬂﬁﬁ&ﬂ alayn

Puma {Jn) Dist. Sarthan) - 31511 (M5!

compurtatisns of (he data genemted by different devices in
Bols, pre=proeess it o then distribabe 0 over a network.
Fl=re comes the mile of Fog computing.

Far computing which is sl referred as “Togging™.
is o distributed  infrestructure  in which  different
peeprocessing and computation are perfonmed a8 tbe edge of
the netwoerk by smart devices, These devices ave capalbl lify
of dala processing. doka analysis, dota gorage capability
before distributing the dats over a clowd. Thus the parpose
af fop compuing In dke loT i5 o improve efficienoy,
perlormance and decrease the amount of dista ransfemed o
e cloxl lin - progessing, analysis snd storape. The  fig
bellaw shosys an iden of foe computing,

¢ oo

CHhjecel

| fihjeetd ’ | Obect?

Fig.2 Fog Compuating
IL ° IaTS AND FOG COMPUTING

[3] The peneral archliccture of 1oT system consists of
five different layers. These lavers are

l End Appdication
.T

Soflwan: i Analyzing and
Translatimg Dlata

T

Cummunicaiion Metwark _I
.I'.
Laeway Dhvices
¥
(bgecis with Sensory

Fig}. Layered Architecture of ToT
1} Sensors or comtrollers: Sonsors or conralkrs are
the imtellipent devices that ore bulle-in e differerm
ohjects that are cormacted 10 lols. These objects are
tezmead as “Things™. Smm.imum-im that

_ PRINCIPAL
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Purma (Jn.) Dist. Parbha
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capture the doim fronn the objects. The capilured
mlormation &= given 0 the upper laver called Gabvay
Davices,

iy Gatewsy devices: An ol device passes the dam
gemensted by sensors to an L6l gateway ior olther edpe
device where daota is cliber sent 1o the cloud for
aralysis,

) Communication  MNetwork: It coosisis of
Comnmunlcation chennel used fiw doba tromsmkssion.

Iv) Datn analyring and trancatian soffware: This =
cloud computing laver where different compiaiations
ot dala ore performed. I8 inclodes datn analyas daia
abstraction b, Many tmes this is also lermed 8s
“Edge: Computing™

vi Enad applieation service: Finally this analyred daia
is handover to the end applicativn for fisrther ussge,

In the era of Information technology, millions of
devices are beceening intalligent and have capabiling of
tramamitting mormation over @ network, This s leTe
milikeng af Ohjects are connected over 2 network and
transmutting infoemation, This leads 1o mrmation
Floading.

It will cause nismber of problems such & bandwidth,
speed of transmission, data computations eto. Hence
the datn should be asalveed and summorized before i
is drmsmitted over & netwark. Bt Jeods G0 perform
compuiations al the edge of 0 network, This concept is
referred as Fog Computing or fegging. Fog computing
Imcreass the flow of the dain and processing speed, Tt
also results ints Jow-cost instaliation and iegration
fir mamphe d:'li'prn'cﬁs‘lqg and deployment,

Tha fig belkaw eleharaies the peaition of Fog in 1aTs
architecture,

End Application

>

Fig. 4 Positivn of Fog in 10T

#l The comcept of fop compating §s 10 bring
netwprking tesourcss ncar the obiects  thal oane
generating the data. Fog compuing term is many times
wsed fw un alternative o cloud computing that puts
saing Kmids of tramsections and resounos &1 the edpe of

il nl:lm:rt.inamdwhmnm for choed
C ator
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stomage ard wilizotion. In fog computing data 15 sted
temparary basic for intermediate compatations, 1 s
permianenitly stoved In clowd siorgs, Heree ones the
data is tramsmitted to cloud slorge it is removed from
fog siorage. As shiwn in the fig above Fop resources
are placed between the information genersting ohjects
and  the clood layer, Fog compoting < be
implemented in three different seps. First by adding
process and memory resourcss o Edge deviees: Then
Pre-processing collecied date ot the Edge and finally
semding pprepnted resulis to the choml

I Bode of Fog Compading i I0Ts

Fog computing peovides an efficient way &6 nercome
shosteomings found in cloud computing end 1oTs, Fog
compuiing &5 35 o middle laver between "Things" and
“glomd”,

Fog computng filters the dats by prior computations
before i 35 send 10 the clowd. Hence it will improve the
performnnee of loTs Fog computing uses’ much bess
bandwidth s léss thal tronsmission is coied out It
implements real fime computations as the data anolysis i3
performeed as soon as @l i gencrated by loTs As Fog
coenpuling fends only summary doia to the cloud, data
becomes more ssoure. Fog compusting helps - create Jow-
lmeney metwork comnections betwesn desdess and their
analytics endpaints,

The different examples of fop computing is eltheore
avsbems, wehicle automation, sman cities services such as
public sofety, sonitation, waffic vémgestion,. bigh-energy
utilizatlon and municipal serviges,

Irs smart home there are different devices that use ToTs
and sensors. These devices work on different platforms and
hece procluce heterogensous dats, Bois very difficult to
integrate this data fogether for processing. Fog computing
efficiently m=olves this Bses. Fog computing grovides o
combived mterface 0 intcpraie all different mdependen
devives that imprives the performance of the I0T system.

IV Conchusing

An indegration of Fog computing with cloed computing
and Iols make & revobution m hoaman Gife The goal of fig
cinputing £ 0 improve efficiency and reduce the anseund
of data transportel to the cloud for processing, snalvsis and
storage. [Lac1s &% o middle lover betwesn 10T devices and
clond  eomputing  environment. I has  capahility  of
computing heterozenenas data analvze w0 and send i o
climad netwaork,
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