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OSI modela PHY limenis

s NodrosSina fizisko signalu apmaina starp tikla dalibniekiem
s Atrodas “pasa apaksa” (zem MAC, routing u.c. [Tmeniem)

s Bezvadu sensoru tikliem:
s bezvadu komunikacija (acimredzami)
s gkustiska komunikacija
s citas?




Bezvadu komunikacija

# Datu apmainai izmanto elektromagnétiskos vilnus
# Tipiski ka nesoSo (carrier) signalu izmanto sinusoidu
s NesoSais signals tiek moduléts analogi vai digitali
8 BST — parsvara digitala modulacija
# Modulacija var bat:
s Amplitidas:
s Pieméri: AM, OOK (on-off keying) u.c.
s Frekvences:
s Pieméri: FM, FSK (frequency shift keying) u.c.
8 Fazes:
s Pieméri: PSK (phase shift keying) u.c.




Radio sistémas komponentes

s Raiditajs (transmitter)

# Raidosa antena

8 Signala izplatisanas vide (medium)

# Sanemos$a antena

s Uztverejs (receiver)

s Raiditaju & uztveréju biezi apvieno viena Cipa
(transceiver)




Radio signala mérvienibas

s Signala stiprumu parasti méra:
s Decibelos (dB)
a [Mililvatos (mW)

s Decibels: logaritmiaks bezdimensiju mérvieniba
8 [zsaka attiecibu starp diviem lielumiem
210 dB (jeb 1B) nozimé 10 reizu starpibu




Radio signala mérvienibas - decibeli

s Piemeérs: “signala limenis ir X dB virs references signala liTmena”
# 0 dB — signali ir vienadi
s 3 dB — signals ir aptuveni 2x spécigaks
8 6 dB — signals ir aptuveni 2*2x = 4x specigaks
# 10 dB — signals ir 10x spécigaks
8 20 dB — signals ir 100x spécigaks
# 30 dB — signals ir 1000x spé&cigaks




Signala izplatisanas vidé

s Elektromagnétiski vilni ideala vidé izplatas vienmérigi
s No matematikas:

# Signals N reizu talaka distancé bis N reizu vajaks
8 Friis transmission equation:

P, A\
I =GG6 |
P, (4?TR)

Gt and Gr are the antenna gains (with respect to an
isotropic radiator) of the transmitting and receiving antennas
respectively, A is the wavelength, and R is the distance
between the antennas.

sPraksé: ir formulas, kas labak modelé signala izplatiSanos reala vidé



http://en.wikipedia.org/wiki/Antenna_gain
http://en.wikipedia.org/wiki/Isotropic_radiator
http://en.wikipedia.org/wiki/Wavelength

Antenas

8 Antenu tipi péc to virziendarbibas:
2 Omni
s Directional (sektorantenas utml.)

8 Antenu popularakie tipi péc to uzbuves:
# pusvilna dipols
8 ceturtdalvilna mo
8 yagi
& y.c.

# Antenu tipi péc atrasanas vietas
# External
# On-board — uz PCB (printed circuit board)
# On-chip — inetegréta Cipa




Antenu “jauda” (gain)

s Antena NAV magisks signala pastiprinatajs!
s Antenu “jauda” ir relativa

8 Pastiprinajums viena virziena nozimé samazinajumu cita
# Jauda ir simetriska (tada pati sanemsanai un satiSanai)

8 Antenu “jaudas” (gain) mérvienibas:
8 dBi — salidzinot ar izotropisko
# dBd — salidzinot ar pusvilna dipolu




Antenu “jauda” (gain)

s Kadas antenas emisijas diagrammas piemers:
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Interference

s \ienas frekvences signali “traucé” viens otram
s Kapéc atskirigu ne?
# Ja vairaku signalu limeni ir pietiekosi [idzigi, tos nav iespéjams atskirt!
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Radio signala nestabilitate

8 Signala mainiguma faktori:
s | aikastakli
# Sezona
8 Fiziski Skérs|i
8 |Intereferéjosu signalu klatbutne
s y.C.
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Jautajumi?
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