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Syllabus — Unit Overview

Unit Topics and Sub-topics

Unit 1: ¢ Introduction to loT — Definition, Characteristics,
Fundame Applications, 5-layer architecture: Perception, Network,
ntals of Middleware, Application, Business, 10T challenges

loT o 10T Devices, Sensor Actuator 3fi¥ Controllers — loT

devices, sensors, types of sensors, actuators, types of
actuators, Controllers (Arduino, Raspberry Pi)

e Evolution of Internet of Things, Enabling Technologies,

M2M Communication, loT vs M2M vs WSN

Is Unit ki Structure:

1) Introduction to loT | 2) loT Devices, Sensors, Actuators 3R
Controllers | 3) Evolution of loT, Enabling Technologies, M2M
Communication, 10T vs M2M vs WSN
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1. Introduction to loT

Internet of Things (IoT) Ud T tech nology & for e IeRf ot physical
Eﬁ\’;ﬁ (devices) Pl internet I \_rﬁg foar Siman % arfes ot MUY H data
collect, share 3R exchange dY Hob — a1 fob &t human &1 Hieht Aag
& | T U & g I, T Th qRIhT g oy TIHYRUT objects (G bulb,
fan, watch, fridge) "smart" & SId 8 3R internet & through W-W |
T R UTd &

o Uga R computers 3R mobile phones 8l internet @\_513?[ g, Wl loT
®1 golg I 31d cars, home appliances, health devices, 3R industrial
machines ST =i 1t internet & connect g @t %I

e B loT device ﬁw sensor (\_rﬁ data collect W%) 3R $‘J-ﬁ—$?-ﬁw
actuator (SIl physical action perform &XdI %) T BIa g

1.1 Characteristics of loT

Connectivity loT devices BHRM network @@
60 §, @M A data VST SR T HX

ob | famT connectivity & B ot
device "smart" ! &9 Jehd|

Intelligence Devices sensors ¥ collected data

Gl analyze Pd smart decisions o
W% e@temperature Wel 8-
IR AC g I1e] 8T
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Unit 1: Fundamentals of loT

Dynamic Nature loT devices 1 state JHT & 1Y
S G B, S fadt device T
on/off BT AT location TGl
System @1 3 dGdmdl Bl real-time
H handle &7 Ugadl %I

Scalability loT system &1 M I /T S
T dl § — 7Y devices ﬁ:ﬂtf{
system Gl redesign fbT add fobu o1
b 5|

Heterogeneity 3{QTT-3eT manufacturers &, 3fcl-

3T hardware/software ara
devices T T HTH HR Jhd gl

Safety 3R Security g[% loT devices sensitive data
handle ®Rd §, $HIIT data B1

safety 3R security ST &1 9§

T BT &

.2 Applications of loT

Smart Home: Smart lights, locks, thermostats &mﬁwmaﬁ
automatically control FRAE, S DIg A B A lights Gg d¢ g S|

Healthcare: Wearable devices (@lﬁ fitness bands) patients & vitals (heart
rate, sleep) Gl continuously monitor HRd § 3R doctors I real-time data
Uord B

Smart Agriculture: Soil moisture 3R weather sensors frgmM & Tgl
T R U G4 3R fertilizer S¥HA &3 & Agg &d o

Smart City: Traffic management, waste management, 3R street lighting

St civic services @1 loT sensors & through optimize ERISIGIR
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¢ Industrial loT (lloT): Factories H machines @1 health monitor W,
breakdown Eﬁ%[ q tIB?I BCT maintenance &1 I Il % (predictive

maintenance) |

loT Applications — ¥ Domains

Smart

Smart Industrial
Agriculture loT

&I 1.1 — 10T BT XIS 31T TTHT B domain T B W& — W I ABI

healthcare, agriculture, cities, 3R industries T |

1.3 5-Layer Architecture of loT

loT system @1 design 3R THI & AT I UTH layers H divide farar
IR layer T Udh specific role BiaT 8, ORI data physical world |
DR business-level decisions ddb AR ARIb UEV?FCH gl

loT — 5-Layer Architecture

5. Business Layer

4. Application Layer

3. Middleware Layer

2. Network Layer

1. Perception Layer

Data 114 § $URX B A flow HT % — Sensors ¥ W& Business decisions &

o 1.2 — 1oT Bl 5-Layer Architecture T data &Y =iid dTail Perception
Layer 9 R[= gIdhY, HUR Dl Business Layer dd EIEVEHT%I
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1.3.1 Perception Layer

g g - dTell, I basic layer g, fo# actual physical devices —

sensors 3fI¥ actuators — MUT B & | RYUPT PH physical world J data
collect ®XAT (sensing) 3R e d tl?ﬁ UR action perform &l
(actuation) %I

e g layer temperature, humidity, motion St real-world STHGRY & digital
signal H convert ®XAT &, AlMh I 3MFT U1 ST b |

e %Y layer H RFID tags, GPS modules, 3R camera I

identification/sensing components 4T =M 8 ©, STl devices B! uniquely
me location track & H Haq B %I

e Jg tR loT system ?ﬁﬂaﬁgﬁuﬁ (foundational) layer 8 — SR T8I &I

data &1 TTerd AT ST gl Al W & It layers Gl performance TUTIad Bt
&

1.3.2 Network Layer

Network Layer, Perception Layer I 3M1Y gU data @I transmit H 1
HTH B & — TE data Bl internet, Wi-Fi, Bluetooth, T cellular network

G through 3T ﬂ\—rﬁ‘ﬂ%I

e Ug layer devices Dl gateway T cloud | \_rhg?ﬁ g, difh data 3
processing & forg t@vﬂ b |

e Y layer o Wi-Fi, Zigbee, Bluetooth oY short-range protocols 3R 4G/5G,
LPWAN it long-range technologies SXWHE Bl &, Sl data @1 distance
3R speed ﬁwésf%w@g:ﬂw—cﬁ%

e Network Layer g R ﬁﬁ@ﬁﬁ?ﬁ g & data f9AT foelt loss T corruption
& 3{UA destination P Tal dRicb I qga I

1.3.3 Middleware Layer
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Middleware Layer dg layer g, Sl 3MY gU raw data Cal process, store, 3R
manage H 8| TS 3ITHT-31THT devices T 3T data P Th ST LD GI
PP, 34 meaningful information o geadr gl

e Ug layer database management, data aggregation, 3R device
management ST services provide HA Bl

e T8l R cloud platforms, APIs, 3R message-queuing systems (@Iﬁ MQTT

broker) BT Hd 8, I 3ET-3TT applications @1 TH-gIR & I data
share B34 H A Hd %'I

e Middleware Layer El'ﬁ?ibé dRR loT system &1 "backbone” WGHT‘IT% FifPp
gl layer raw data @1 actual, TETHE BT T information H FEa g

1.3.4 Application Layer

Application Layer dg layer 8, fS9 end-user directly interact ddl g —

S mobile app 9T web dashboard, T processed information [EEGIE
ST B

e g layer domain-specific services (@ﬁ smart home app, health
monitoring app) provide H B

o T layer T user @I notifications, reports, 3R controls (aﬁ light on/off &T
button) fa@m SId €, difs a8 system & 1Y ST ¥ interact ®R A& |

1.3.5 Business Layer

a9 SR dIel Business Layer, collected data 3R application & SHHA

DT analysis ®HP business decisions, reports, 3R future strategies CEIE|
H Hag H 5l

e g layer g eE 8 fob U loT system business goals (@ﬁ cost H DhR,
efficiency TG &1 faraHT IR R @1 5
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o T8I W Business Intelligence (Bl) tools 3R analytics dashboards ST
Eﬁ?f%, \_yﬁmanagementﬁm%waﬁﬁﬂﬁwa a@ﬁﬂ:ﬁ-_ﬂ
feature N invest 1§ IT gl

1.4 loT Challenges

e Security 3R Privacy: aﬁﬁﬂﬁ devices \_51% B &I golg hacking 3R
data leakage T TaRl §¢ STl |

Interoperability: 3{¢Ii-3{¢TT manufacturers ¥ devices 3R protocols
SO H GHRIT T F BTH g b UId|

Scalability: Y-S devices P G=AT qadl 8, network 3R infrastructure
B IA &1 scale BT USAT ©, Sl costly B THdT 5

Power Consumption: JC, battery 3 I a1t devices B battery life SCl
TG U ol technical AR 1

Data Management: 0T devices ¥ I J1aT data generate BT g fb 30
store, process, AR analyze BT GfRHd g1 ST &

loT & Advantages Disadvantages
e Real-time monitoring 3R o Wal devices @@ HECICER
automation ¥ HM4 effort | security risks d@ S Bl
PTG HH T A ¢ e Setup 3R maintenance cost
e Data-driven decisions @ 9 HIP T 8 Yhl B
efficiency 3R accuracy QI * Internet connection dd SIH
mgl U YT system quIfad g1 Fehdl
¢ Remote locations ¥ 4t gl
devices @1 control 3R
monitor faFdT ST T g

Real-life Example: T smart fitness band tRﬁ‘—r heart rate, steps, 3R
sleep pattern track AT (Perception Layer), Bluetooth/Wi-Fi ¥ data
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‘QTrI?IT% (Network Layer), cloud UX data process Eﬂ?ﬂ% (Middleware
Layer), 3R mobile app WX Kol report faadh 8 (Application Layer)|
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2. loT Devices, Sensor, Actuator Gﬁ?
Controllers

®ig H loT system H¥J U I dH TRE & hardware components |
e §9a1 % — Sensors (\_rﬁ data collect ®d %) Actuators (Gﬁ
physical action perform Eh_wlﬁ%) 3R Controllers (GﬁU:{ device ®I
control 3R process Hd %')I

2.1 1oT Devices — Introduction

loT Device I8 ®ig 1t physical hardware &, TorH sensors, Qﬁéjf—ﬁ@ﬂ
processing capability, 3fR T& communication module T 8T &, for
98 internet T local network 9 SR data collect 3R exchange ®X
b |

e 10T devices 3R 3R complexity | dgd 3T-3{cl] B UHd § — U Bl
smart bulb ¥ TH El?ﬁ industrial machine d®, &I ®! loT device gl oIl
T dl 8, 9904 d network I IS Bl

e B loT device P UD basic structure @W%— tl%ﬁﬂ's’ environment I
data collect bl % (sensor Pl HEG @) Y 39 data &I 1ﬁ€T process Xdl
8, 3R 3fd ¥ 39 network & through 3T U ST B

e 3 devices ®I YA & AW §= F BT components H divide faT ST 8
— Sensors (STl data RP&I W%} Actuators (ST physical action perform
W%) 3R Controllers (Gﬁtlg device BT manage GG %) — ﬁl% 3d gH

faedR ¥ THa |

2.2 Sensors

about:blank
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Sensor T U electronic component g, Sl 3 3T9-UR &
environment # qﬁq?: fopt physical quantity (@lﬁ AHH, 6, YT, i)
Gl precisely measure &l 8 3R 3 TH electrical signal T convert B
A1 8, AIfth 39 STFBR b1 31T fBt controller AT system gIRT process
fob T ot b |

o Sensors [ 4t 10T system P "3 3R HH" HEAT o Yk 5, Fifb
T8l d component € foF® through system @1 ST8% i1 &1 THHRT
AT g

o 3{cI-3cT applications P OeXd o [3uTd U S-S IRE P sensors
design %q M % ISGEE:] WW common types I frR 3 JHLAU U
&l

2.2.1 Temperature Sensor

g sensor 30 H-UN & dGHH (temperature) P precisely measure Xl
%’ 3R 3T Udh readable, digital value H convert B el %I D] s%al-llc'l GB\TI
f3T SITdT 8 ST8T heat level TR ToR TG TN 81, S Smart AC systems o
room temperature detect d I, YT weather monitoring stations o OH @
dIUHT track ATl

2.2.2 Humidity Sensor

g sensor ET:lefIﬁq?{ Tt (moisture) I HEHT Bl measure W%I gg R
temperature sensor & Y TR BT ST ¢, difds AgqH IR T4t gl Bl
BREISCANIERESED WE@E@W Smart Agriculture 3fR Greenhouse
control T BIaT 8, ST&l Uit & e Tg humidity level maintain Wa—g’am
g €|

2.2.3 Motion / PIR Sensor

Motion Sensor m PIR — Passive Infrared — Sensor ‘J-ﬁa'ETGITﬂT%) 30
3-UN fohd! a¥g a1 fad 1 movement &I detect Bl g U8 body ¥
@ aTelt infrared heat &1 sense BHIb HTH B %I D] a8 common
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E'QTITH Security Alarm Systems i | s\ldl % WGT Ob\lsr HAGIT movement Uh S o
3 W alert SFRT 81 ST €, MR Automatic Lights &, S8 frdl & 3 WR light

3{U- 31y & Tt B

2.2.4 Light Sensor (LDR)

Light Dependent Resistor (LDR) surrounding environment ﬁﬁﬁjﬁ light il
intensity P measure W%I a@—@i@ AT FHH AT W@?ﬁ % 24 sensor &I
electrical resistance Yt 341 fgae T Feddl %I D] o practical 3algXUl
Street Lights S, Sl I & 3ERT B B automatically STe STt g 3R Jdg AL
gId 81 ge 93 8 9l o, o forsielt 1 &r=d gl o

2.2.5 Gas Sensor

Gas Sensor Wﬁﬁq\?{ harmful YT hazardous gases (@lﬁ LPG, Carbon
Monoxide, Methane) ﬁﬁq@ﬂﬁ detect BT &1 TE Industrial Safety
Systems fragauea@f component HHT STl g, ofel farait gas leakage Cal
TG 384 UHSHR To! gUeT dI Tall S Tl 8, oI TRY 3R factories H LPG

leakage detection systems|

2.2.6 Pressure Sensor

g sensor fdl liquid T gas & pressure DI measure BT ¢ | TP ERS LIy
Tyre Pressure Monitoring Systems (TPMS) HEarg, EIRISED tyres T gl &l
pressure CITIAR track R &, 3R Water Tank Systems T SRl ug CH H UM &
level 1 UM & pressure & 3TYR TR measure HAT &

Type of Sensor T Measure dXdl % Use-case Example

Temperature Sensor dIgH (Heat level) Smart AC, weather
monitoring
Humidity Sensor KIERLIEIEE] Smart agriculture,

greenhouse control
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Motion/PIR Sensor Waﬁfﬂwﬁﬁ Security alarm

movement systems, automatic
lights
Light Sensor (LDR) Surrounding light Gl Street lights ST SIERT
intensity BH W automatically
SRR
Gas Sensor 81 ¥ harmful gases Industrial safety, LPG
Gl fllﬁ&‘il leakage detection
Pressure Sensor Liquid/gas T pressure  Tyre pressure

monitoring, water

tanks

2.3 Actuators

Actuator U% U electromechanical component g, Sl controller ¥ U
Udh electrical control signal CARERSICESICED physical movement gl
action T convert &R &l 8 — oY fBdl motor &1 YHII, foblt valve @I
@I, 1 fobt light T ST H&d § &g I, actuator fadl ot 10T
system [ dg fewar g, s fota (decision) @1 3c ‘g’ﬁm o TN hdl gl

e 3[R sensor &I system &1 "3{Rd" 8Tl 8, o actuator B system &
"BIY-TR" &gl off Yabll ©, T TGt component actual physical d¢cfld
RG]

] D e gIferd (widely used) actuator types DI AR I qHEmET T4
&l

2.3.1 Motor

about:blank 14/24
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Motor U@ electromechanical actuator g, ST electrical energy @1 rotational
o) movement H convert HRdT g1 SUHT SIATS g1 Bidl & STaT [bal Il
Gal YHIHET T move Pl 1, S Fan Speed Control T 49 #1711 &I control
T, T Automatic Doors H GXATSH Dl WieH-8G B & fofu|

2.3.2 Relay

Relay Udh electrically operated switch g, Sl T 31 control signal (@1@
microcontroller ¥ 34 dTal low-voltage signal) &1 SIAHTT PP T g5
electrical circuit @Y on TT off BT ¢ | SHHT T WAST TE ¢ fh T8 low-

power controller Gl high-power appliances (elﬁ T DI lights dT heavy
machines) &1 safely control B T G&H A1 % Y fBdt smart plug &
through appliances G| remotely switch Tl

2.3.3 Solenoid Valve

Solenoid Valve Udh QﬂT actuator % ST electrical signal ENERCEER] liquid T
gas%flow%ﬂﬁaﬁ@ﬂﬂmaﬁrw% gg 3 systems fragawzﬂﬂﬂ%
S8l Ut A gas Gl supply Gl automatically control &l 1, S Automatic
Irrigation Systems a0 Gﬁﬁ@ﬁ:ﬁﬂW@%{W valve 30-3T QFIGHFIT% 3R
CREARCCIRERE I tSRS ACIG IR

2.3.4 LED / Buzzer

LED (Light Emitting Diode) 3R Buzzer TR, émagaw:hﬁr actuators &,
N fodht event & Eﬁe[ R visual (ﬂ‘-ﬂ:ﬂ) gl sound (3141 » U H alert ¢d %I
3T XA Notifications 3R Alarms H glaT g, S fpait security system o
unauthorized entry B ™ buzzer &1 91 3T, T fh T device P status

e & ol LED o1 STa|

Type of Actuator T PTH P 8 Use-case Example

Motor Rotational movement  Fan speed control,

aﬂTW% automatic doors
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Relay Electrical circuit &1 Lights, appliances CA|
on/off T 8 remotely switch &3l

Solenoid Valve Liquid/gas & flow &I Automatic irrigation
control HRT & systems

LED/Buzzer Visual YT sound alert Notifications 3R

a_CIT% alarms

TG IW: Sensor THIM data "input” pXdl g (physical world | digital
signal P TWP), STdfd Actuator THRI "output" perform ®Hdl % (digital
signal 5| physical action P TRD)|

2.4 Controllers (Arduino, Raspberry Pi)

Controller dg component 8 Sl sensors ¥ data UE?IT% 3 process dXdl
&, 3R actuators @1 control signal UoTdl § — I8 1ZI:\’ loT device PI
"brain" BT 81 &I T popular controllers & — Arduino 3R Raspberry
Pil

2.4.1 Arduino

Arduino U® microcontroller-based open-source board g St simple,

low-power tasks (@%T sensor UgHl, actuator control Xl perform HH

& o design far T B

e g beginners & forg ggd 3TH 8 3R simple, single-task projects & forg
perfect gl

. Eﬂf{ﬁg operating system qﬁeﬁm—w@é}%@w program (sketch)
execute HAT B

2.4.2 Raspberry Pi

about:blank 16/24
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Raspberry Pi Udh microprocessor-based mini-computer g, Sl U UE
operating system (@I@ Linux) 1 run HR YoHdl § 3R e complex,
resource-heavy tasks perform ®X b dl gl

e Ug multiple applications Tdh Y Tl &l 8, S web server BRE BT AT
image processing Il

o ZTH built-in networking, USB ports, 3R [T processing power B &,
o complex IoT projects d-T ST 9hd g

Type Microcontroller board ~ Microprocessor-based

mini-computer

Operating System Pg ol (direct Linux-based OS ddIdl

program run Eﬁ?ﬂ%) g

Complexity Simple, single-task Complex, multi-

projects tasking projects
Power Consumption dgd ©H Comparatively WIGl
Cost &1 YIST He
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Arduino & Advantages Raspberry Pi & Advantages

o TRGT 3R XA BT §gd o TGl processing power ®1
S IRSIGH % beginners & T%rq ERE I complex, multi-
best choice g tasking applications dl

e Power consumption dgd ®H SEI
gIdt g, 39 battery- e Built-in networking 3R
operated projects & forg multiple ports P golg o
IugEd g el flexible g1

Real-life Example: T& automatic plant-watering system T Arduino
board soil moisture sensor ¥ data Uedl % 3R UMt Bt motor (actuator)
Gl I PR g — I8 TP simple, single-task project g, oldfh Uk
home-security system S H camera, face-recognition, 3R cloud

storage GIRIEINEREE]IHY aﬁRaspberry Pi Ial 3UYdd &I
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9/6/26, 11:36 PM

about:blank

Unit 1: Fundamentals of loT

3. Evolution of loT, Enabling Technologies,
M2M Communication, loT vs M2M vs WSN

3.1 Evolution of Internet of Things

loT 315l Sl &Y 8, 98 U fad H 781 o1 — Ig s axih! H gR-¢R
faBRId (evolve) godl g, SO-ory networking, sensors, 3R computing
technologies JER B TR |

10T &t Evolution — Timeline

Connected Machines "loT" Term Coined Smartphones 3R Sensors WE‘Q Billions of Connected Devices

1980s-90s 1999 2000s-10s Present

I3 3.1 — loT #R-¢R connected machines @ idea @W 3 billions
of smart devices d& W@lﬁ@’\?ﬂ%l

QIFGIT?‘)I SR (1980s-90s): Machines @I network I e & early
experiments g, o Udh coke YA o= éc:v{:Id | \rl\ls.chi 3YDT stock
check &1 ST 41|

"loT" term a?r*{wana (1999): Kevin Ashton = Ugall IR "Internet of
Things" Req T ZIAAIC fobdl, RFID technology & context H|

Growth Phase (2000s-2010s): Smartphones, Wi-Fi, 3R T sensors Bt
IoIE ¥ 1oT devices IMT MM 3R I 81 4TI

qda= (Present): 319 billions of devices — smart homes, wearables,
industrial machines — &Wﬁ\_{@ gU¢ 8 3R Al/Cloud St technologies
& I AP B PR R B

3.2 Enabling Technologies
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loT &I actual &9 H possible S & folT ad sensors T &A1 HIH a1
8 — 3P U B3 3AeHT-3TMT technologies TG HTH 1 8, S data
collection ¥ dhr I meaningful information EECERED ﬁ@
journey @I THd F B

3.2.1 Wireless Sensor Networks (WSN)

WSN dgd IR BIE-BIC sensors BT TH network BT 8, il fb4T faRY area H
%l BId § SR oo o wirelessly communicate ®HIP environment ¥ data
collect B &1 TE loT H1 -iid HF ST Yl 8, Tl FTETR loT deployments
(aﬁ smart agriculture, forest monitoring) I WSN structure TR based 81d &1

3.2.2 Cloud Computing

Cloud Computing loT devices | aﬁaﬁa?ﬁnmﬁ data I store, manage,
3R process & & Y T scalable, remote computing infrastructure
provide R 81 3THT TG F81 BIICT T8 § T organizations BT 3T Gg HT
HETT hardware TRIGH &1 SI&3d ol UsSdl, 3R TRed dg4 TR
storage/processing power ARSI de [T Sl b dl gl

3.2.3 Big Data Analytics
loT devices &R AHS ggd CEIREIE]] H data generate Hd 8, f YR tools
S| analyze BT JHT a1 gl Big Data Analytics BRI huge, complex data o

¥ useful patterns, trends, 3R insights T &1 B Bl &, o
organizations ®1 I8R, data-driven decisions @ H Hag A gl

3.2.4 Communication Protocols

Communication Protocols @ rules 3R standards 8Id €, Sl I8 a0 &%d ¢ fb
devices 3TTH H 3R internet ¥ fry T8 T data exchange HI | MQTT 3R

CoAP I lightweight protocols JRAR W 37 loT devices & ﬁ“ﬂl CRIRILY %
ot power 3R bandwidth Hiffd gicft %’, difd communication efficient &1

wl

3.2.5 Embedded Systems
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Embedded System U BT, dedicated computing system g g, Sl fpdt

specific task Gl perform H & g design foar ST @ — o faraft sensor @

data Ue-l 3R ITP S{JUR actuator @I control BT Tg! embedded
systems @X loT device o 3R T 831l brain” g e, \_rﬁtlg device &

operation G| manage CRGE

Technology YT (Role)

Wireless Sensor Networks (WSN)

Cloud Computing

Big Data Analytics

Communication Protocols

Embedded Systems

3.3 M2M Communication

EEHHID\T BIC sensors BT network, ST
@R environment ¥ data collect
HIA | 3R wirelessly communicate
A 5

loT devices ¥ 31 aTd g1 AET H

data @ store 3R process A D
folU scalable storage 3R

computing power provide CRGI

loT devices ¥ collect gL huge data
Gl analyze PP useful patterns
3R insights AT # Aeg BT gl

Devices & §Id data transfer &
rules 9T B & (4 MQTT, CoAP),
TIfd reliable communication E?[

& |

Sensors 3R actuators &I control

% dldl BIC, dedicated computing
systems, S &2 loT device & 3{ax

B B
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M2M (Machine-to-Machine) Communication dg technology &, fored
&1 g1 @IaT machines foHT {5 human intervention & 3109 T MY data
exchange B § — AR IR U fixed, point-to-point connection &
throughl|

M2M Communication — Basic Working

Direct, point-to-point link
Machine A Machine B

I3 3.2 — M2M Communication ﬁ?f machines ?ﬁﬁ, o
human/internet CACICR:| 31U, AUY H data exchange Hl %'I

e M2M WlgldX wired T cellular connections WW% 3R TR R
wé’ravg% machines%@ﬁﬂ'@?ﬂ%l

o TE loT I Ugd &t technology T ST €, S 3 TABR 0T & concept o
fawRid g3

3.3.1 M2M ¥ &TH HIdT & (Working Process)
1. Ugdt machine (@ﬁﬁé sensor-equipped device) 30 environment I
data collect ®l §, oI farsht vending machine T stock &1 levell

2. Jg data Udh pre-defined communication link (wired, cellular, dT satellite)
& through e Qﬂil machine TT central server A& WSl ST & |

3. Receiving machine 3¥ data Gl process HT § 3R 3R T=xd &l al Th
automatic action @ il 8 — O su pplier B "stock T 81 IGT " B alert
Yoi |

4. 9g Y process T fH<t human & & & 3T, machines & &ta 1Y grar 8
— ST T "Machine-to-Machine" &8l STl 81
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Advantages

M2M Communication &

e Direct connection éﬁﬁ
duig T communication fast

3R reliable BT 81

e Industrial applications (@I@
vending machines, ATMs) H

ggd SUant gl

Full Form

Connectivity

Scale

Human

Interaction

3.4 loT vs M2M vs WSN

Internet of

Things

Internet-based,

o8I network

dgd del
(billions of

devices)

Data cloud dd
SIhY user dbh

REERI

Unit 1: Fundamentals of loT

Disadvantages

e Yg JIqldR point-to-point
BIaT 8, 3oy s, flexible
networks Wﬁm@?ﬂ%l

e Jg internet-based :@Eﬁ?ﬂ
3R cloud/analytics ST

advanced services sﬁﬂk‘f
BT TP gia B

Machine-to-

Machine

WIqIR point-
to-point (fixed
link)

AT (Tep-gaR
@[@@ specific

machines)

R RE
automated, dgd
$H human

involvement

Wireless Sensor

Network

R sensors &1
local wireless

network

Uiftd area #
ﬁﬁsensors

Data \?'ﬂﬂ?ﬁT L°C3

UTdh central
node ddh S[dl %
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Use Case Smart homes, Vending Environmental
smart cities, machines, monitoring,
healthcare ATMs, industrial  agriculture

equipment

Exam Tip: WSN Bl loT BT T =T HHT ST Fehell 2 (sensors I

network), M2M &I loT ¥ Ugd &, WTal limited technologyIﬂ:ITGﬂﬂT%,
Tqf® 10T 39 GFI &I AR, internet 3R cloud & TR SSHR TH §gd
d3], flexible ecosystem RGN

Real-life Example: U® vending machine EIRIE] supplier & server Bl
"stock W& 8l T &1 signal STl €, 98 M2M &1 ITeR0T §; W §
Ea] sensors@&mﬁwwﬁﬁtrackm%} dg WSN T
ISTERI §; 3R 59 T&! data internet & through Ud mobile app dd
U@Wmﬁﬁm% ?‘ﬁa_s'Ulesystem loT HENd g
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