Digital Amateur
Television

How to get Started
Joel Wilhiteg KD6W




Why do TV at
all?

Source: ARRL Handbool

From this lofty perch, a remote camera and
ink antenna, part of the Baton Rouge,
Louisiana, ATV repeater, allow area

Houge The man on the scene is Kenny,
- 'WB5JLZ, the repeater trustee and club
- ____:pres:dent. (photo courtesy of WB5JLZ)



Analog Is fine, why Digital?

Upgrade to
Clear TV

Channel 2 meteor-scatter - 27 July 09 - about 1235 UT - into Keeler, CA

ATSC, DVB - X, ISDBT/b, QAM Cable etc.



But How do | get to the other sidé T

It might require a
significant leap of faith.

How much does a new
bridge cost?

Are we not hackers?




1 broadcast frequency = 1 analog channel
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World Wide Digital TV

Source: https://en.wikipedia.org/wiki/Digital _television_transition



DATV Beginnings
Q)B ATC estos
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Channel

2 meteor-scatter - 27 July 09 - about 1235 UT - into

Keeler,

CA
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Todd was just told
there are no free
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How did the satellite
TV Industry fix their
bandwidth problem?
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Agilent Spectrum Analyzer, - Swept 5A
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SD MPEG 2 ENCODER (CIRCA 2001)



The capacity of ATSC 1.0
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. Tables ~1.5%
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Where to begin
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Analog TV Modulator




CableTV frequencies

57 UU or W-+21 42125
58 VV or W+22 42725 >
59 WW or W+23 433.25
60 XX or W+24 43925



Analog TV Flow

Video Power Recelver
Modualtor @ Amplifier ARSRINA (TV)






Converting from Analog
TV to Digital TV

Digitize and FEC and 1/Q Demodulate
Compress Decode

Video/Audio Digital Power B

Encoder Modulator Amplifier Decoder







The MPEG 2 Transport Stream

MOVING PICTURES EXPERT GROUP
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Electrical View

10,000 foot view of MPEG 2 Transport Stream

Video Tables

Audio nulls

- Tablesare packets with metadata carried on
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stream multiplex.



Video Compression
Standards




Every frame of video Is
digitized to convert pixels
along the scan lines into
guantized levels and formed
Into data blocks.

Using DCT on the blocks
allows the encoder to detect
changes in luminosity, color,
shape* or direction so that
only the blocks of the image
which change are coded. The
coded frames are packetized
and stuffed with meta data.
Then data compression is
applied to form payload
packets where the packets are
iIned up serially to make a bit
OAAI 8

Video Compression




MPEG2 Syntax
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MPEG-2 video
syntax

MPEG Transport, Video, Audio, Data

AA A'A A i 5
stlrmu??uere m m m Video Elementary Stream

MPEG-2 System
Syntax

Header Payload Stuffing

Packetized Elementary Stream
Header Payload

\ / (fixed or variable length packets)
N /

\
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Fixed length packets
(188 bytes)




MPEG2 Synchronization

PTS PTS PTS




Which video compression codec?







Bit Rate or Compression Efficiency



Processing Power and Resources
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Software tools
Free fomon-commercialuse
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FFMPEG TSReader VLC



Audio Compression




MPEG 1 layer Il audio I1s good enough, ok?




Modulation Systems
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Modulation Standards

AA"SC 6 MHz (terrestrial)
AD MB 8 MHz (terrestrial)
ADVBC 6/8 MHz (cable)
/BDVBS variable (satellite)
ADVBT 6/7/8MHz* (terrestrial)

‘SDBT 8 MHz (terrestrial)




Though convenient, why not 8VSB?

Are you
CRAZY?




DVB-S 7 has been used for many years

BVEIS

Title Standard

Framing structure, channel coding and modulation for 11/12 GHz satellite services

08/1997

Implementation of Binary Phase Shift Keying (BP5K) modulation in DVB satellite transmission

systems RS

09/1997
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QPSK Modulator




