Nyomat
29 April 2020 06:

DigitalA

Infocommunication
Radio communication
(analog & digital)

Tamas Csapd
<csapot@tmit.bome.hu>

Copyright

* This lecture material was created by Tamas Gabor CSAPO from
the Budapest University of Technology and Economics.
Using the materials without explicit permission is considered
copyright infringement.



Radio communication [Audio broadcasting]
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MR1-Kossuth Radio:
The Power of Words

* Lajos Kossuth was a Hungarian lawyer, journalist,
politician and Regent-President of the Kingdom e
of Hungary during the revolution of 1848-49. He was widely honored
during his lifetime, including in the United Kingdom and the United States,
as a freedom fighter and bellwether of democracy in Europe.

Source: http://en.wikipedia.org/wiki/Lajos Kossuth

* MR1-Kossuth Radio is the news-talk station in Hungary with the greatest
tradition and with the richest content. Well balanced, authentic news
programmes, information in all the important topics, current affairs and
national debate.

Source: http://www.radio.hu/index.php?option=com_content&task=blogcategory&id=75&Itemid=117

MR2-Petoéfi Radio:

m Very music

* Sandor Petéfi was a Hungarian poet and liberal revo& He is
considered Hungary's national

poet, and was one of the key figures of the Hungarian Revolutlon
of 1848. He is the author of the Nemzeti dal (National Song), which
is said to have inspired the revolution in the Kingdom of Hungary
that grew into a war for independence from the Austrian Empire.

Source: http://en.wikipedia.org/wiki/Sandor Petéfi

* The new MR2-Pet6fi Radio was launched in 2007. It is now a music
station providing a wide selection of the most current and popular
European and international music.

Source: http://www.radio.hu/index.php?option=com_content&task=blogcategory&id=75&Itemid=117




= MR3-Bartok Radio:

The radio of classical music

* Béla Bartok was a Hungarian composer and
pianist. He is considered one of the most important
composers of the 20th century; he and Liszt are regarded as
Hungary's greatest composers (Gillies 2001). Through his
collection and analytical study of folk music, he was one of
the founders of comparative musicology, which later became
ethnomusicology.

Source: http://en.wikipedia.org/wiki/Béla Barték < _—_

* MR3-Barték Radio is focusing on classical music and provides
music documentaries, jazz, drama and art programmes. Being
the classical music station in Hungary, MR3-Barték Radio is
deeply committed to sharing the joy of classical music with
listeners, while acknowledging that classical music is an
essential source of pleasure of our everyday life.

Source: http://www.radio.hu/index.php?option=com_content&task=blogcategory&id=75&Itemid=117 ~
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Audio broadcasting
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Analog radio
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Modulation
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AM receiver, 1: direct
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AM receiver, 2: superhet
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AM receiver, 2: superhet

Supersonic heterodyne receiver
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History

— | O
Rodi A o K P kaiwf’ﬁ
W P PhL
L
AM M%/mww
ol |
//W rvlﬂ("’"‘ ’Lawf \¢7&a/m%c/

PAUSE



FM (% VUE fond w 400H4%>

when  (wted T
_FD - \.L&;Oﬁt /S —7 o
:fmwﬁ‘f, ‘ = ( st 3&#%)

M‘S\LV : 200 U‘hr
\
<L -7{4@%6 > 2&( SoOk?{[z_
ZMEP"SOO e (ZU‘) 2 ool
. FM stereo
ok e
fosky ¢ Sheery AR chsin!
QM“ -P\
LR S =5
M (M}= N o , _
T o wa? Lo fougprie G AH-DSR [ | 3kl

MO‘AO ‘\/‘«CE:VU" . M
—

M+S =L
M-S = R

Gl et



FM stereo

1

b > 7087

N Saschod gy,

= A
\;'M E\\v}‘”{

(EH moblode > ¥

AM-DSB/SC demodulation
ot denwo thdoses w- G- orv

Came @ Adkdfe plot

(R>5)

— o sip o 13k — S hod apndolle =7 cheo
_ 'V\J/ no — C ot oAW(' —=> moho
CO/\/SOV\ —M(
U otk
T 7ttt ISkl e o



FM transmitter
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Noise in FM transmission
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Noise reduction




Noise reduction

RDS = Radio (Broadcast) Data System
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RDS = Radio (Broadcast) Data System
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DigitalAyelle)s

Radio communication, digital (-over-analog)

* What is needed for digital transmission?
— Good A/D converter

o
— Good D/A converter _ Hol/"g PV €rr'/1'
— Good source coding 73 hpel =
— Good error control coding Y\???

— Good modulation
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Modulation
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Digital Audio Broadcasting (DAB)

4935
» VHF/Band Ill: 174-240 MHz %/wyf © oy
UHF/L-band: 1452-1492 MHz
* Modulation: OFDM + DQ-PSK: ._ P;l,@( lﬁj?

— 1536 sub-carriers, 1 kHz ,,distance”
— 1537 kHz bandwidth

* MPEG-1/ Layer Il Audio
* Sampling frequency: 48 kHz
* Quantization: 16 bits

* DAB+: MPEG-4/AAC+ (no demand) >
20 channels, 96-128 kbps (PCM would be 1.5 Mbps)

Perceptual coding

* Goal: compress audio (e.g. music) without quality loss

* Use properties of hearing
— Critical bands
— Hearing limitations

— Masking
* Time domain
* Frequency comain



Subband coding

* Analysis filter bank, M bandpass filters

* Quantize separately in different bands
— quantization noise stay within band; gets masked

Encoder
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Codec: MPEG-4

MF and HF, 9 kHz raster
Modulation: OFDM + N-QAM

Sensitive to the Doppler effect

(theoretically) high quality, long range
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Coverage of DAB/DAB+/...

[ ] ]

[ countries with regular services I countries with trials and/or [ countries with interest
regulation

Source: http://www.worlddab.org/country-information “

Coverage of DAB+
(Hungary)

Source: Source:
https://www.ahrt.hu/hu/digitalis-radio-magyarorszagon http://www.frekvencia.hu/t-dab-hng.htm
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