
Chapter 9

Television Practices

Despite my repeated assertions over the years that it was “just a fad,” this television thing seems to be

here to stay.

Figure 9.1: Radio with Pictures

Hams have been experimenting with and using television since at least as far back as 1938, long before

there were commercial television stations. Broadly speaking, we have two amateur television systems;

slow scan and fast scan, commonly known as SSTV and FSTV. Slow scan sends still pictures in the

same bandwidth as an SSB phone signal, and operates mostly in the HF bands. Fast scan takes a lot of

bandwidth – up to 6 MHz – and is for frequencies from the 70 cm band up. In the early days of amateur

television, TV – and especially fast scan TV -- was a truly exotic thing for hams to be able to produce.

The camera alone was huge and hair-raisingly expensive, and that was just the start of the equipment

you had to purchase, build, and/or scrounge up. Today, we have television cameras, video recorders and

even video editing software in our smart phones, making video almost comically easy to create. (Not

necessarily good video, mind you, but video nonetheless.)

Aside from the fun of experimenting with the medium, both SSTV and FSTV can be great assets

when we assist with communications for public events or when we have the opportunity to be the “eyes

on the ground” in a disaster area.

One spectacular use for amateur FSTV that has evolved in the past few years is its use in First Person

Viewpoint radio control model flying.
49



Fast Scan Amateur Television (FSTV)

E2B01 (A) How many times per second is a new frame transmitted in a fast-scan (NTSC) television
system?

A. 30

B. 60

C. 90

D. 120

The way this question is written, you might get the idea that NTSC is some sort of abbreviation or
synonym for fast-scan television, but it isn’t. It’s the name of a television standard. In the pre-digital
TV era, there were three analog television standards in use around the globe. The United States, Japan,
Thailand, The Philippines and a few Pacific Island nations used NTSC, known in the biz as NITT-
see, which stands for the industry group that created the standard, the National Television Standards
Committee.

NTSC transmits 30 frames per second.

E2B02 (C) How many horizontal lines make up a fast-scan (NTSC) television frame?

A. 30

B. 60

C. 525

D. 1080

In the days of the now long-gone cathode ray tube television, the picture was created by a glowing dot
that would trace a series of horizontal lines across the screen as the brightness of the dot varied. Because
of the speed the dot was moving and the fact that the cathode ray tube’s face kept glowing for a bit after
the dot had moved on, the illusion of a solid picture was created.

On today’s televisions, there’s no flying dot, just glowing LCD’s or LED’s in most cases.

There are 525 horizontal lines in a NTSC fast-scan TV frame. 30 and 60 lines would be far too few
to create much of a picture.

Figure 9.2: Michael Faraday at 30 Lines
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Figure 9.3: 60 Lines

Figure 9.4: 525 Lines

1080 would be high-definition television, which would require more than double the bandwidth of the
525 line NTSC standard. (See figures 9.2, 9.3, 9.4)

E2B03 (D) How is an interlaced scanning pattern generated in a fast-scan (NTSC) television system?
A. By scanning two fields simultaneously
B. By scanning each field from bottom to top
C. By scanning lines from left to right in one field and right to left in the next
D. By scanning odd numbered lines in one field and even numbered lines in the next

NTSC fast-scan television alternates sending odd numbered lines and even numbered lines. Each
set of lines is called a “field” and two fields make up a frame. So fast-scan TV is sending 60 fields per
second for a frame rate of 30 frames per second.

E2B06 (A) What is vestigial sideband modulation?
A. Amplitude modulation in which one complete sideband and a portion of the other are

transmitted
B. A type of modulation in which one sideband is inverted
C. Narrow-band FM modulation achieved by filtering one sideband from the audio before frequency

modulating the carrier
D. Spread spectrum modulation achieved by applying FM modulation following single-sideband am-

plitude modulation
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Video signals have some characteristics not usually shared by audio signals. First, they are bandwidth
hogs – anything that will reduce bandwidth without destroying quality is in high demand. Second, they
contain a lot of low frequency information that is the luminance, or brightness information.

The video signal is transmitted using simple amplitude modulation. As we know from our phone
experience, using single sideband is a great way to reduce bandwidth, but it requires a rather expensive
and finicky receiver on the other end – as we also know.

The NTSC system compromises between “real” SSB and straight amplitude modulation by using
vestigial sideband modulation. That just means one sideband is a “partial” sideband.

To reduce bandwidth, and leave the receiver system fairly simple, the NTSC system filters one sideband
to remove the high frequency information, while leaving the other sideband intact. One complete
sideband and a portion of the other are transmitted. This cuts down the bandwidth of the
signal by the amount the filtered sideband is reduced. The carrier is not suppressed, it is transmitted
with the full and partial sidebands. In effect, then, the system operates as SSB for the low frequency
parts of the signal, but full carrier AM for the less predominant high frequencies. Think of it as “hybrid
single-sideband.”

E2B05 (C) Which of the following describes the use of vestigial sideband in analog fast-scan TV trans-
missions?

A. The vestigial sideband carries the audio information
B. The vestigial sideband contains chroma information
C.Vestigial sideband reduces bandwidth while allowing for simple video detector circuitry
D. Vestigial sideband provides high frequency emphasis to sharpen the picture

Because the carrier is not suppressed, the video receiver stage of a television set needs no BFO, nor any
product detector. It’s basically a simple AM receiver. Vestigial sideband reduces bandwidth while
allowing for simple video detector circuitry.

E2B07 (B) What is the name of the signal component that carries color information in NTSC video?
A. Luminance
B. Chroma
C. Hue
D. Spectral intensity

In NTSC video signals, the picture information consists of two signals. One contains the brightness
information, and that’s called the “luminance” signal. The other contains the color information, and that
one is called the chroma signal.

The actual brightness of any given pixel in a color TV picture is the sum of all the colors. The blue
and red components are from the chroma signal, and the green is the difference between the luminance
and the chroma.

E2B08 (A) What technique allows commercial analog TV receivers to be used for fast-scan TV operations
on the 70 cm band?

A. Transmitting on channels shared with cable TV
B. Using converted satellite TV dishes
C. Transmitting on the abandoned TV channel 2
D. Using USB and demodulating the signal with a computer sound card

Televisions sold in the U.S. are required to have tuners that will receive both analog and digital signals.
It turns out that cable channels 58 through 61 use frequencies in the 70 cm ham band, so hams have been
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using those frequencies as well as a few cable channel frequencies in the 33 cm band for their analog TV
operations.

Slow Scan Amateur Television (SSTV)

Another form of amateur television is slow-scan TV.
When amateur slow scan TV started, back in the 1950’s, it took heroic efforts to accomplish. Hams

had to invent and make most of the equipment, including printers to capture the image.
Today, we can use our personal computers hooked into our transceivers and with not too much effort

send and receive full color SSTV images.
SSTV can be used on any band that permits phone transmissions, from the HF bands clear on up

through UHF and beyond. It’s easy on bandwidth, too – 3 kHz will do. It’s not what you’d call high-
speed, though. Figure on around two minutes or more to send or receive a picture.

The International Space Station crews regularly transmit SSTV pictures from orbit, so having the
capability to at least receive SSTV can be great fun.

E1A12 (C) What special operating frequency restrictions are imposed on slow scan TV transmissions?
A. None; they are allowed on all amateur frequencies
B. They are restricted to 7.245 MHz, 14.245 MHz, 21.345 MHz, and 28.945 MHz
C. They are restricted to phone band segments
D. They are not permitted above 54 MHz

While you can legally transmit slow-scan TV on any phone band segment, the band plan restricts it to
certain frequencies.

HF SSTV Calling Frequencies

Band Frequency Mode

160 Meters 1.89 MHz LSB

80 Meters 3.845 MHz (3.730 in Europe) LSB

40 Meters 7.170 MHz (7.165 in Europe) LSB

30 Meters 10.132 MHz USB. Use narrow mode MP73N

20 Meters 14.230 MHz USB

15 Meters 21.340 MHz USB

12 Meters 24.975 MHz USB

10 Meters 28.680 MHz USB

Table 9.1: HF SSTV Calling Frequencies

E2B11 (B) What is the function of the Vertical Interval Signaling (VIS) code sent as part of an SSTV
transmission?

A. To lock the color burst oscillator in color SSTV images
B. To identify the SSTV mode being used
C. To provide vertical synchronization
D. To identify the call sign of the station transmitting
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There are around a half-dozen different families of transmission systems, or modes, for SSTV. Most of
the families have several different variations of system within the family. For instance, the most popular
mode in the US seems to be “S1”, for Scottie 1, but the Scottie family also includes S2, S3, S4 and one
called DX. (You can guess what that one’s for.)

You could waste a lot of time trying to guess which mode a signal was using – and meanwhile, you’d
miss the picture. That’s why the Vertical Interval Signaling code is sent as part of an SSTV transmission
– to identify the SSTV mode being used.

SSTV pictures begin with a calibration header. The next thing transmitted, immediately after the
calibration header, is the Vertical Interval Signaling code. That code basically contains two digits that
tell the receiver the system the sender is using.

E2B10 (A) What aspect of an analog slow-scan television signal encodes the brightness of the picture?
A. Tone frequency
B. Tone amplitude
C. Sync amplitude
D. Sync frequency

Each pixel of an SSTV picture is sent as a series of audio tones, with separate tones for each color. The
tone frequency indicates the brightness.

E2B04 (A) How is color information sent in analog SSTV?
A. Color lines are sent sequentially
B. Color information is sent on a 2.8 kHz subcarrier
C. Color is sent in a color burst at the end of each line
D. Color is amplitude modulated on the frequency modulated intensity signal

SSTV transmits color pictures by sending three lines of information for each line in the picture; each
separate line represents either the red, green, or blue components of the line. The three lines are combined
into one to form a single scan line in the final picture.

E2B12 (A) What signals SSTV receiving software to begin a new picture line?
A. Specific tone frequencies
B. Elapsed time
C. Specific tone amplitudes
D. A two-tone signal

Specific tone frequencies are also used to tell the receiver to begin a new line of the picture. Everything
in SSTV runs off audio tone frequencies – the brightness, the control signals, and the color. Because of
this, SSTV can work on single-sideband just like phone, since so far as the radio is concerned, there’s no
difference between those tones and your voice. It’s all audio.

E2B09 (D) What hardware, other than a receiver with SSB capability and a suitable computer, is needed
to decode SSTV using Digital Radio Mondiale (DRM)?

A. A special IF converter
B. A special front end limiter
C. A special notch filter to remove synchronization pulses
D. No other hardware is needed

Digital Radio Mondiale, or DRM – not to be confused with DMR, Digital Mobile Radio – is a system for
digital data transmission developed by the non-profit DRM Consortium. It’s based on a simple premise:
bandwidth is scarce and computer power is now abundant.
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DRM uses data compression techniques to pack a lot of information into a little bandwidth – much the
same way your computer can shrink a word processor file using WinZip or similar programs, or the way
it can shrink a large .wav sound file down to a small .mp3 file. Amateurs are using DRM for slow-scan
television, or SSTV.

The software to accomplish this is open source and free, and the only equipment required is your SSB
receiver and a suitable computer. No other hardware is needed.

E1B02 (A) Which of the following is an acceptable bandwidth for Digital Radio Mondiale (DRM) based
voice or SSTV digital transmissions made on the HF amateur bands?

A. 3 kHz
B. 10 kHz
C. 15 kHz
D. 20 kHz

The acceptable bandwidth for a DRM based voice or SSTV digital transmission on the HF amateur bands
is the same as for any SSB signal – 3 kHz.

Key Concepts in This Chapter

• In a fast-scan (NTSC) television system, a new frame is transmitted 30 times per second. NTSC is
the video standard used by North American Fast Scan Amateur TV stations.

• A fast-scan (NTSC) television frame is made up of 525 lines.

• An interlaced scanning pattern in an NTSC television system is generated by scanning odd num-
bered lines in one field and even numbered lines in the next.

• Vestigial sideband modulation is amplitude modulation in which one complete sideband and a
portion of the other are transmitted. An advantage of using vestigial sideband for standard fast-
scan TV transmissions is vestigial sideband reduces bandwidth while allowing for simple video
detector circuitry.

• The name of the signal component that carries color information in NTSC video is “chroma.”

• Transmitting on channels shared with cable TV allows commercial analog TV receivers to be used
for fast-scan TV operations on the 70 cm band.

• Slow scan TV transmissions are restricted to phone band segments and their bandwidth can be no
greater than that of a voice signal of the same modulation type.

• The function of Vertical Interval Signaling (VIS) code sent as part of an SSTV transmission is to
identify the SSTV mode being used.

• The aspect of an analog slow-scan television signal that encodes the brightness of the picture is the
tone frequency.

• To send color information in analog SSTV, color lines are sent sequentially.

• In SSTV, specific tone frequencies signal the SSTV receiving software to begin a new picture line.

• To receive SSTV Digital Radio Mondiale, or DRM, you just need a receiver with SSB capability
and a suitable computer. No other hardware is needed.

• DRM based voice or SSTV digital transmissions on the HF bands are limited to the same bandwidth
as any SSB signal – 3 kHz.
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Practice Exams to Take

E1 E2 E3 E4 E5 E6 E7 E8 E9 E0

E1A E2A

E1B E2B

E1C

E1D

E1E

E1F
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