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 Digitale televisie en DATV
(JStandaarden voor digitale televisie
JHoe werkt het ?

(d Ontvangst mogelijkheden

JZend mogelijkheden

dZelf aan de slag

Practische leidraad om DATV te ontvangen en ontwikkelingen van DATV in landen om
ons heen, zoals Small band DATV op de 2M band.
Doel is om meer amateurs actief te krijgen met ATV-DATV
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* DATV Video kan beter zijn dan analoge ATV

« Bandbreedte is kleiner, van 8MHz naar ..........
« Het wordt nog niet veel gebruikt bij amateurs

* Digital-ATV zenders zijn duur!

« € 300-1000 MPEG/DVB-S Encoder/Zenders

* Ontvangst is goedkoop ...€ 10-50

DATV zender kosten is drempel voor amateurs

www.veron.nl
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DVB-S DVB-S2 DVB-T
Satelliet Satelliet HDTV Terrestrial
* DVB-S voor commerciéle ¢ DVB-S2 voor commerciéle e DVB-T voor commerciéle TV
satelliet downlinks satelliet downlinks e DVB-T ontworpen voor
e DVB-S ontworpen voor e DVB-S2 ontworpen voor commerciéle SD-DTV
commerciéle SD-DTV commerciéle HD-DTV » digitale modulaties:
e QPSK Digitaal modulatie e Digitale modulaties: * QPSK (2-bits/symbol)
* MPEG-2 encoding * QPSK (2-bits/symbol) e QAM-16 (4-bits/symbol)
e RF bandwidth is variabel = 1.33 x * 8PSK (3-bits/symbol) e QAM-64 (6-bits/symbol)
Symbol-Rate  16APSK (4-bits/symbol)
e Wordt meest gebruikt door HAM e 32APSK (5-bits/symbol) « MPEG-2 encoding
* RF bandwidth can be (1), 2, 3, 4,
* MPEG-4 encodingRF bandwidth is 6, 7, or 8 MHz
variabel = 1.2 x Symbol-Rate e Wordt meer en meer gebruikt
* Mogelijk licenties benodigd voor (repeater downlink)

MPEG-4. e Ontvangers zijn moeilijk te
verkrijgen voor smalle
bandbreedtes

D\V3H D3 D3

SATELLITE SATELLITE TERRESTRIAL
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Hoe werkt het

» Data word in fixed sized MPEG-2
transport packets gestopt

» Fout controle (FEC) wordt toegevoegd
(1/2,2/3,3/4,4/5,516,7/8)

1Q HF

Analoog Digitaal o
Modulator Amplifier

\ » Bitstream wordt gesplits (even en
oneven)

* Met IQ modulator wordt een HF
signaal gemaakt

* Audio and Video worden naar MPEG2
transport stream omgezet
» Informatie tabellen worden toegevoegd

Yideo packet Programme Association Table (PAT)
Audio packet Programme Map Table (PMT) Triplet received | Interpreted as
Other packets 000 0 (error free) Binary
input QFsK
001 0 output
hase
010 0 Q ! :
Packet header indudes Programme guides,
& unique Packet [0 [FD] FAT lists FIDs for Subtifles, 100 0 0 0 -135°
for each stream progremnne msnﬂt(aﬁlfes " Mltimedis, data, 0 1 _45@
=L o= | btz
:mg ; i ;31 et packets 111 1 (error free) 1 0 +135
g e = PMT lists PDs associated 1 1 +45°
2::9 3=51 with 2 particular progesnme 110 1
Widen =51
Audio [English] = 64 101 1
Audi_o [French] =- &
Subtife = 101 &b, 011 1
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RF bandwidth is variabel = 1,33 x Symbol-Rate

Kwaliteit
20.000.000 26 Mhz

Symbol-Rate per Second | BW Allocation
3cm PI6ATV>

10.000.000 13 Mhz

1.000.000 1,3 MHz
333.000 432,9 KHz

— =

{ RB-TV = Reduced Bandwidth TeleVision J
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Reduced Bandwidth TeleVision

Known Digital-ATV DX Records
updated 2015-01-15

by Ken WSHHC

24 GHz
124 KM JABDME & JABEES 2011-11-12
Locations Mont Ten-Zan and Mont Ge-Zan

10 GHz
450 KM HBSJBC & F4CXQ 2005-08-21
B a n Locations JNAOCT (Sardinia) and JN120H (Spain)
5.7 GHz

3CM 10.170 MHz 2.083K  PIGATV ingang =

Locations Mont Chokai-san and Mont Kashimayari-gatake)

2.4 GHz
252 KM JABSPI & JASMFY 2009-11-03
Locations ??

1.2GHz

13CM 2.365 MHz 2.083K  PIGATV ingang G
tropospheric ducting - one-way DATV)

419 KM G4KLB & M@DTS 2010-10-11
Locations Bournemouth, England and Yarm, England

23CM 1.256 MHz 2.083K PIGATV ingang oot i)

3T9KM VK3RTV(RPTR) & VK7EM 20110223
Locations Mount Dandenong, Victoria and Penguin, Tasmania
{operators VK3BFG. VK3DQ , VK3WWW and VK3TRX)

70CM 436 MHz  2.083K  PI6ATVingang

70 CM
696 KM F1FY to GB8GTZ 2013-08-24
(DVB-S 2MS/sec FEC=1/2 - - one way reception)

M 146,5 MHz 333K 146-147 in UK -BW=432,9 KHz T L.

Locations |091KH (near Basingstoke) and JN16VB (near Roanne. France)

528 KM G3PYB & F5AGO 2013-0924
(DVB-S 2MSisec)
6 M ? ? ? Locations near Y YORKSHIRE and JNOGDP (near Poitiers. France)
H
. . 501 KM WAHTB & WBBLGA 2014-07-26

(DVB-T QPSK FEC=1/2 2 MHz Bandwidth) - Tropospheric ducting
Locations Bowling Green, KY and Marengo, OH
373IKM GBGTZ & F3YX 2013-09-25
(DVB-S 2MS/sec FEC=1/2)
Locations I091KH (near Basingstoke) and JN18AP (near Limours, France)

[250 kM ‘W4HTB & WBZCF 2014-04-12
(DVB-T QPSK FEC=172 2 MHz Bandwidth) - Tropospheric ducting

In Groot Brittannié 146-147 MHz By rnly By

121 KM KHBHTV to KBRZ 2011-11-21
(video resolution HDTV 1080i - protocol ITU-T/J).838 QAM-64 - one-way DATV)

RSGB en BATC overeengekomen om dit gebruiken voor RB-TV [l et

144 MHz
237 KM F3YX to F9ZG 2011-11-09

8 [DVB-S protocol at 1000 KSymb/s using modified SR-Sys MiniMOD (one-way)
- experimenten o 148 Mo xparmenta eense S max

Locations JN18AP (near Limours, France) to IN99KC

28 KM MODTS & GILPS, 2015-01-11
[H.264 video - protocol DVB-S at 333 KSymbis using experimental DATV-Express
on 146.5 MHz - UK temporary band allocation

Locations Yarm, England and Spennymoor (County Durham), England

See more details at inf htm
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Satellite £

Antenna

J/)

LNE"\%‘-’\—TT—O— SetTopBox
DVB-S Ontvanger Test
PI6GATV lJsselstein
TX Digitaal: 10.290 GHz DVB-S VBB e

Antenne: Horizontaal Zuidzijde
20 Msymbols, FEC 3/4, Service ID 1

www.veron.nl


http://www.datv.de/Projekte/digitales_ATV-Relais/7_Empfangs-Test/Receiver/receiver.html
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Radio Onderzoek

Ontvangen

] TUTIOUNE1600- DVB-S Receiver/Analyser - 600 MHz to 2600 MHz- Version 0.4b for PCl card TT S2-1600

/"SR (kS) Freq (kH2)
20000 10288000

SR2000 | 1250 MHz
FEC

‘Web Station ID:

JO22JF
Ant, Dir. omni | Gain 03 dB

preampligain | 20 | dB

Foimat

(~ PIDs to decode ™\

_Pid from .ini

(®)4/3 Widh: 720
()16/3 Height: 540
(011 Fomat:  4/3

() auto

Zoom M

O mini 8> ]
8L GRAPH

Station PIGATY-Mpeg2
infos:  no comment
Provider: 1]
----- (=] (=]
Capture —y
() ¥ideo Dsave UDP Record
()0SL  Capture Timing

3 |sec

[

Offset-> 09200000 |_PIeaTVMpe | Somh
SR20000 | 10230 MHz | PIBATV-ANH T]l:)u\:i:leo
| 5R22000 | 10713 MHz ; HDlowSR il ke 600-2600MHZ
SR4000 | VB 1265MF ; Z:‘Z"Zz: 01012
Spam | 1wy | demoBBC %dMe:egZ
H264

\ [ |Look at analyze / |

Viebier Rec::sPackels: Quit
Vber [ % | Overtaken: =
Fec 3/4 e 8 g;
delta 27 msec T4

i | i

126
Carrier Lock Timing Lock =
i e | T Bl - : Beep Expert
o o . e Tsstaus () 20, el
= : L | Toer 0 © 6 6
Carrier e Synchro Q Power RF-57dBm  S/N MER 23.0dB Ci Kipp: 0 IN chanel OUT
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SR-Systems
BATC

BATC
DATV-Express
(via BATC)

HiDes

RPiDATV
UGLYDATV

M \Vereniging voor
Experimenteel
Radio Onderzoek
in Nederland

* MiniMod + MPEG-2 encoder

* DVB-Sen DVB-T

* Geen RB-TV

* Digilite

* Hauppauge encoder + PC is benodigd

* DVB-S— SMT kit form PCB en geprogrammeerde PIC beschikbaar

DTX1 zender met MPEG-2 encoder
DVB-S — about $782 + shipping + currency fee as received in USA

DATV-Express

Hauppauge encoder + PC is benodigd
DVB-S — RA-TV ondersteuning

DVB-T —extra 1 en 2 MHz bandbreedte

Zender met MPEG-2 encoder + PC
DVB-T — model UT100B
DVB-T — model HV200E standalone (met MPEG-2 en H.264)

Rasperry Pi benodigd — RB-TV supported
DVB-S

Zenders
Leverancier |Omschriving ____ |Kosten

€875

>>>€ 172

€623

€291,78

€250-€597

Ontwikkelingen gaan heel snel!!

www.veron.nl
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DATV-Express

Gekozen voor DATV-Express:
* Kosten
* Flexibel — wordt volop aan ontwikkeld
* Software Sourcecode beschikbaar
* SDR-GNU Radio
 100-2450 MHz
* RFoutput~ 1-20 mW
| : - | * USB/PCI Video Capture card nodig
AN *  PCOS-Ubuntu-32/64-bit
W7 3294V-0n  Mave IN US * Quadcore-ARM ODROID U3 w/ Libuntu
*  Mobiel gebruik mogelijk

PC Processing
For DVB-S Protocol
Hauppauge DATVexpress RF t
—_— PVR 500/150 Linux O/S or Win-32-bit O/S Exciter Board o)
Analag MPEG-2 for 1.2 GHz DVB-S Al
NTS_C / PAL Capture Card Read Program Stream
Video \ A bl FPGA-based
Source Extract USB Data 1%.stage  2"-stage
MPEG-2 scramble —> FIR Filter — X FF
T Encoder Interleave Power Power
Analog / T Add Convolutional FEC NG Srsam DAC e g T
Audio — Code Punictiire 1/Q-to-QPSK Modulator - .
Source uUsB Map to I/Q USB 1.2 GHz at around
| DVB-S 7 -to- 10 Watts
GUI ( QT4) at~10 mw

www.veron.nl
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DATV-Express
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DVB Transmitter

g —— e Linux Ubuntu Ver 14.04.1 LTS

Main| MODE DVB-S DVB-52 DVB-T DVBT2 SR TX PIDs SVC EPG HW

* Oudere laptop Intel Dual Core prima
Transmit Queue m% Mode DVB-SFEC 1/2
Symbol Rate 4,00 MSym/s DV B _S

::;l;::s;;:j ;165 Secs Video Bitrate 2.94 Mbit/s VO O r
s ' TSlogtofile Audio Bitrate  192.00 Kbit/s

e Py usom e DVB-T heeft zware hardware nodig!
il e R — * Zeer goede stap voor stap handleiding
Status Message = L. S \ . Apply

R B T o (Engels)

V]
s/6
/8

DVBT DVBT2 SR TX PIDs SVC EPG HwW
Apply

SRO 4000000 SR3 4000000 SR6 | 4004 DATV-Express

DVB Transmitter

@ SR1 2200000 SR4 4000000 SR7
Main MODE  DVB-S DVB-S2 DVB-T DVBT2 SR TX PIDs SVC EPG HW

SR2 1000000 SR5 4000000 SR8 4004 Apply
PMTPID 4095 NETWORKID 1

PCRPID 256 STREAM ID 4095
NIT PID 16 PROGRAM NR 4095
Video PID 256

Audio PID (257

Simpele DATV-Express User Interface

www.veron.nl




Radio Onderzoek

in Nec

erland

] Tiny Spectrum Analyser v0.2 for TT $2-1600

BaseBand Gain STVE110

Centre (00634000

Bancdyidth

lﬂ_dB ™ Auta J v +1dB‘J"“mmm WMHZ

@

Centre 00634000

10290 MHz

i

2395 MHz

;1 width 62,5 MHz AGC - Attenuator

Step 105.291 Hz

Offset Compensation Speed |1

L.0. |00000000 | & . p J—p o | 7
LNB lmiter . el o000 oo 08 : Attenuatar
I OFF AGCRet (255 :
" 275ma | LMB Yalt
i~ ElEms || OV |
" B35mA 3y I :
B0 18 \\ Attenuation = 0L -

634.000

B660.656 kHz [Tunerfreq = BED.E5E kHz)

DVB-T

www.veron.nl

2369 MHz = width 62,6 MHz

~| Step 105.291 Hz

it

AL Offset
L.O. (00000000 | o) 4
1255 MHz LIME firniter -
T OFF
" 275ma  LNB Vol
" 515md (Y]
Full scan Fieaema |l ey
" B00ma £y
665.250 style 602.750
" pixels
™ joined pinels
@ lines
mode
" keep lines
" Bdlines
& 1 line

Pause

Quit

659.812 kHz

Tiny Spectrum Analyser v0.2 for TT $2-1600
-

i

(Tunerfreq = B59.812 kHz)

DVB-S

Clear

10290 MHz
BaseBand Gain STVE110 Bancidth
(L= A— ) — T 2395 MHz |
AGC - Attenuator 2369 MHz
Compensation Speed ,Uﬁ 2437 MHz
slow .J“”H.fast :
: Aftenuator 41255 MHz
AGC Ref (255 S
J (if=l=}
e —
R i : Full scan
Attenuation = 0U =
A /
634.000 665.250 S
" pixels
" joined pixels
& lines
modes
" keep lines
 Bdlines
& Hliné

Pause

Quit
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 ODROID U3 “micro-PC”

* Windows versie met gebruik van UDP socket
en Vmix. Dit betekent mogelijkheid om
beelden over internet naar DATV-Express te
sturen.

* Logitech C920 web camera streaming, heeft
hardware H.264 aan boord (OZ9AEC)

* Ontwikkelaars gezocht!

Configuration

Freguency 1245000000

Symbaol rate 4000000

FEC 78

Lewvel 70

Metwork Sodket 1353

Status Transmit
i [ carrier

Cancel v Transmit I

www.veron.nl
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* Boca FTA DVB-S Satelite Receiver:

* Freq 950-2150Mhz

e LNB =9750 Mhz

e 1265 Mhz =9750+2165=11015Mhz
e SR=2083

==- -'
IIIIII i = il = |l Il II
I==== PA1KW ====I

I.. IIIII...- =.=.=
Email: koert@wilmink.com .... i ----l

www.veron.nl
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e British ATV Club - Digital Forum
www.BATC.org.UK/forum/

 CQ-DATV online (free monthly) e-magazine (ePub format)
www.CQ-DATV.mobi

* Yahoo Group for Digital ATV
http://groups.yahoo.com/group/Digital ATV/

 DATV-Express project website
www.DATV-Express.com

* Digilite Project for DATV (derivative of the “Poor Man's DATV”)

www.G8AJN.tv/dlindex.html

e HiDes (Taiwan) DVB-T D-ATV (Boards — and standalone)
www.HiDes.com.tw/product_cg74469 eng.html

* Alex OZ9AEC GNURADIO “sink” module for DATV-Express
https://github.com/csete/gr-datvexpress

e SR-Systems (Germany) D-ATV components(Boards)
www.SR-systems.de and www.D-ATV.org

www.veron.nl



