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SADRZAJ PREDMETA (1)

Aktuelni trendovi u oblasti bezi¢nih komunikacija.

Klju¢ne tehnologije za realizaciju bezi¢nih mreza.

Principi planiranja i realizacije bezi¢nih mreza.

Bezi¢no umrezavanje, core (jezgro) mreze.

Sirokopojasni beZi¢ni pristup (BWA).

Bezi¢ne lokalne racunarske mreze (WLAN — HIPERLAN, WiFi).

Beziéne personalne mreze (WPAN — Bluetooth, Ultra Wideband,
ZigBee).

Bezi¢ne mreze male snage i1 velikog dometa (LPWAN - Low Power
Wide Area Networks): LoRa, SigFox, NB-IoT...

Mobilne celularne mreze za Sirokopojasni pristup (LTE/WiMax).
Mobilne mesh mreze.

Satelitske mreze.

Stratosferske platforme za bezi¢no umrezavanje.

Zemaljske radiodifuzne mreze.



SADRZAJ PREDMETA (2)

Takticke komunikacije.

Bezi¢ne senzorske mreze.

Bezi¢ne ad hoc mreze: MANET, VANET, FANET, WMN.
Integrisane ad hoc mreze.

Korporativne mreze.

Kampus bezicne mreZe.

Softverski definisani radio (SDR).

Kognitivni radio.

Inteligentni antenski sistemi.

MIMO antenske tehnike.

Sigurnost 1 kvalitet servisa u bezi¢nim mrezama.
Upravljanje mobilnos$¢u u savremenim bezi¢nim mrezama.
Internet stvari — 1oT.

Budu¢nost bezi¢nih komunikacija.



LPWAN (Low Power WAN) ¢iji

predajnici su malih snaga Mreze Kkoje su u svojoj
osnovi imale predajnike
velikih snaga

Regional Area Network
Metropolitan Area Network

Campus Area Network

PAN

Iiersunal Area Netwo.{

Body Area Netwo

Predajnici malih snaga



Odnos popularnih bezi¢nih tehnologija

o Po dva resursa se mogu uskladiti.

o LAN mreze imaju imaju dobar protok tj. propusni opseg, ali nisu velikog dometa i
dosta su veliki potrosaci energije (baterija je problem!). Postoje standardi koji o tome

vode racuna — BLE, ZigBee, ...

o Mobilna telefonija imaja dobro pokrivanje tj. veliku distancu i veliki protok, ali i veliku

potroSnju.

o LPWAN ima malu potrosnju i vrlo veliki domet, ali veoma mali protok.
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Emerging PHY standards

Good for:
* Long range
* Long battery
* Low cost

Not good for:
* High data-rate




BEZICNE MREZE —

Generation Device Specifications
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BEZICNE LOKALNE MREZE - WLAN
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PROTOKOLI RUTIRANJA
U BEZICNIM MESH MREZAMA
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(POWER-AWARE)
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BEZICNE PERSONALNE MREZE - WPAN
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WIRELESS BoDY AREA NETWORKS (WBAN)
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Described as an "intelligent
decorative object”, Rymball
is fully customisable and
can perform various
functions in response to
social media or news

notifications,

Min-light is a multi-
coloured bulb which can
be be controlled via the

usars smariphone

This quirky device prints
oul news, puzzles and
gossip from your social
media subscriptions

Botanicalls is Capable of
sending texis to
plant-owners when their
plant is unwalered or
unsatislied

Population of things

Over the past decade,
the amount of things
connected to the
internet has exceeded
the amount of people
living on earth.

-

@
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Designed by ex-apple
execullve Tony Fadell, this
thermosiatl can conirel your
heating based on the
weather readings or be
conirolied via your smar! phone.

Olly releases pleasont odours
occordingly when you receive
notifications on any or all of your
social media accounts,

Created In the lafe 90, Internet
fridges are some of the oldest
devices In the internet of things.
They are sel to delermine which
food Hems need replenishing, but
mosi consumers saw this as
more annoying then vseful so
they've never taken ofl

There's still time though..

It is estimated that by
2020, the internet of
things will be

populated by over 50
billion internet devices.
Approximately seven for
everyone on the plonet




PAMETAN SVET ©
Libelium Smart World

Smartphones Detection

Detect iPricne and Androic 4
general any dzvice which works
Bluetooth it

Perimeter Access Control
Access contral
ot people in na
Radiation Levels
Distributed measuarement of radiaticr evels

in nuclear poa s surrcandires to
generale leaga

Electromagnetic Levels

tzasurement of the energy red atec
by cell statiors zrd and WiFi routers

Air Pollution

Cantrel of CO, emissiors of factories, pe.lution
emitted by cars and toxic gases generaled in
farms

Traffic Congestion
FMonitoring of
affluence to optirize
rcutes.

Forest Fire Detection it
Mciiering of combustion gases and preemptve
fire conditions ta define alert zones

Wine Quality Enhancing
Monitoring soil moisture and trunk dameter
Inwvinayards to contral the amount of sugarin
grapes and grapevine health

Offspring Care

Contrel of growing conditions of the of
ariral farms to ensure its survival and hezlth

Sportsmen

Witzl signs monitering in high performance
centers and fields

Structural Health

Menitoring of whrutors ard material corditons
in buildings, bridges ard historical monuments

Waste Management

Detecticn of rubbish levels in containers
to optim ze the trash collect on routes

Smart Parking

Mani
in the cit

Golf Courses

Water Quality
Study of water suitasilizy in rivers and tae Selective irrigation in dvy zones to
see lor fauna and 2Ly bilily for drinkeble reduce lk2 water resources required in
L58, the areen

Quality of Shipment Conditions

slrokes, cenla rer openings
e far insurance purposes,

*onitering of vibr
or £.oid chain maintena

Smart Roads

Warning m ges and  diversions
according to climate conditions ard
unexpected events like accidents or
trathic jams

Smart Lighting

Intelligent and weatner adaptwe Lighting
in street lights

Intelligent Shopping

Getting advices ir the point of sale
accending o custermer hatits, preferances,
presence of allergic components for thern
or expiring dates.

Noise Urban Maps
d rnonitaring in bar areas ard
tric zones in resl Lime.
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Water Leakages

Detection of liqu d presence outside tanks
and pressure var aticns along pipes,

Vehicle Auto-diagnosis

Infarmation collection fram CanBLs ta
send real timz zlarms to emergencies
or provide ady ce 1o drivers.

Item Location

Search of indiv dusl itame in big sur,
like varehouses or narbours.
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www.libelium.com



