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SSTV in the
Digital Age

By Dave Granoff K3AS

ecent improvements in comput-

en3, software, and sound card

technologies have made it easier
than ever for the amateur radio opemtor
and Short Wave Listener to enjoy the
analog and digital image modes found on
the HF bonds, Still images and data can
be exchanged reliably around the woeld
with amazing color and clarity.

Not many years ago image commu-
nications required a substantial amount
of technical know-how to set up and
exceute, and often the “video" station
required uncomventional cquipment. This
is no longer the case, and anyops with
basic computer knowledge and radio
skills can confipure the (mostly) plug and play
hardware and software, The ociginal cabode ray
oscilloscope used for viewing facsimile inages
gave way to mone “moden” Cathode Ray Tubs
{CRT) screens and as computer technology and
LCD evalved, analog Slow Scan Television
(SSTV), Digital (DRM) SSTV, and KG-STV
moved into the mainstream aloagside the other
popular amateur modes.

A PC or laptop must be connected to an HF
radio and anténma capable of operating Upper
Sideband (USB) to take advantage of the digital
nd iMAZinG SOl BY SA0IAE MIEFE0E CabES,
a st=ble sound card, and imaging software, the
station &5 camplete and ready to operate. ATV
(digital) and “live video”™ NTSC (analog) TV
moxes arc also available to amateurs, but thess
medes are currently restricted to the VHF fre-
quencies due to their wide bandwidth require-
TS,

What the Digital Image
Modes Offer

Many amatcurs have shied away from
trying analog or DRM SSTV because they felt
the whole process wos much too techaical 1o
master or that the equipment was not within
their budges, Some have thought it wos n mods
that belongex to an clite group of cxperimenters
within the rmdio community, but this is simply no
Jonger the case. Any operator who is comfortable
using the digital modes such as PSK, or who
wanis to lcarn about them, should also consider
the imaging modes as well.

I£ your station i3 already configured for
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the digital modes, you are 2head of the game,
becouse most of the connections and sound card
seltings needad to rua the imaging modes are
similar, You bave the ideal opportunity to create
your own amateur *TV" station!

Communication by image transmissions
using analog SSTV, DRM SSTV and KG-STV
adds upother dimension — visual piclures — Lo the
realm of amateur radio and shortwave ligtening.
It opens up on entirely new way of “watching™
operators cxpress themselves in a QSO It brings
new meaning to the old clich€ that, “A picture
is warth n thonsand words.” Most opertors
never forget the magic of secing their first SSTV
contzct on their computer’s screen, and often
archive many favorite received images for later
recall and enjoyment.

The operatoe persanaily selects and custom-
izes his'her favorite picture images to send, ofien
offering Information about their persen, station,
or QTH. A theme may become established
between the communicating stations to engage
in an exchange of similar picturcs. Nautical,
celestial, nature, and comic themes are common.
At other times, varied imsges of interest are sent.
Frequently, images are sent for pure admiration
or to bring attention to 2n event. One thing is
certain —no two images are ever alike! Ina very
renl sense, it is like receiving a new QSL cord
from the sending station on every exchange.

Pictures can carry embedded text contain-
ing the recciving and sending station call signs,
signal reports, name, QTH, and other pertinent
info. The text is easily added by the image
softwnre’s editing progmm ond created tem-
plates can be stoced for instant recall. An eatire

QSO exchange often results in three or
four images being sent back and forth
between stations on a busy frequency.
During quiet band times or on 2 Side
frequency there is no limit to the number
of image exchanges that can occur,

Between image transmissions, statioas
often communicate using standard USB
voice mede as well and exch digital and
analog SSTV transmission ends with
a required CW trailer containing the
sender’s call sign.

The fun docs not stap there. Partici-
potion in the digital image modes nlsa
involves delving into related interests
of photography (digital or ald-fashioned

print), photo composition and modification,
geography, computing, remote station coatrol,
propagation and more. Any of these arcas could
bacome a subject of discussion by itself. A
chrenology of received digital images is ofien
fikened to a mini walk through a National Geo-
grophic magazine.

There is an aura of anticipation while
watching the pictures materialize on your screen.
It has been likened to the excitement of waiting
for a Palaroid picture 1o develop, listening foc the
delayed weak signal retum from moon bouncs,
¢ Nearing the afmatlve reply from a rare DX
swation in a pile up.

How the Image Modes

Work

Analog SSTV became the main analog
imaging mode after its popularity with amateurs
took hold in the mid 1930s, and it still remains
the most popular imeging mode worldwide, It
can be used to communicale over [ang distances,
using medium to moderate power of 50-1000+
watts. It's also susceptible to the same ionospher-
ic propagation variations and band interference
that can challenge SSB and other digital medes.

SSTV is, however, the most durable of the
papular sound card imeging signals, 1 have made
many SSTV QS0s using low power seltings of
50 watts or bess over thoasands of miles during
times of favorable band conditions.

Transmission of JPEG, BMP and GIF
images relies oo a variation of frequency shift
keying (FSK) modulation sent over a bandwidth
of approximatcly 3 kHz on designated HF




frequencies. Colorful SSTV analog images are
transmitted in still picture format and can toke
up {0 8 minute or two 1o receive, one line at a
time.

Image qualitics range from perfectly clear
and sharp o snowy ot slightly distorted depend-
ing on external interference and conditions.
Today, the two mast common analog SSTV
transmissian formats typically employ 240 or
256 lines of resolution and are known as “Scot-
tic” in the U.S. and “Martin” in Burope. In Japan,
the AVT mode bas 400 lincs of resolution and
“Robot" transmits in black and white only. Verti-
cal Inteeval Signaling (V1S) codes are embeckled
m the tansmission and provide automatic selec-
tion of proper decoding parumeters and sender
1D to the receiving software,

Within the SSTV software, an image 1s
divided into horizontal lincs of resolution. These
hines are scanned from left to right, and then top
to bottom, The pixilated RGB (red, green, blue)
colors are converted into specific sound topes,
sent in sequence to the transmitter’s audio input
through a sound card snd transmittes at a con-
stant amplitude (sustnined transmitting power).
Upon reception, software reverses the process
anl the: sounds are decoded back into images,

DRM SSTV is leas robust and more prare
to decoding ermors under weak signal and inter-
ference conditions, but successfully received
images demonstrate fantastic clarity and stun-
ning beauty. The decoded images appear a5 exact
reproductions of the picture that was sent. DRM
SSTV uses digital parameters to process images
and is oaly termed “SSTV™ becauss of its like-
ness in sending pi DRM in this application
stands for Digital Radio Mondiale which, in the
shortwave industry, is noted for Fooward Error
Comrection (FEC). That's a means of duplicating
encoded data that can be used to reconstruct any
lost digital information during reception.

Amateur DRM software can receive and

transmit almost any type of visual data, including
pictures or pring, Unlike annlog SSTV software,
which encodes data line by line, DRM software
arranges and cocodes ¢lectronic data into blocks,
If weak signats causc the blocks (o fall below
the recedving software’s decoding threshold, an
image will notmsterialize. To correct this, a BSR
(Bad Scgurent Reguest) is cocated aod seat back.
A fx file is re-transmittes] 10 complete 1 nsge.
Many operators like to avoid the need foe thess
back and forth fixes and wait patieatly for daily
band conditions to improve before cxchanging
images.
KG-STV is the newest of the imaging
modes and is the creation of Myoko-shi Niigata
JHIOBZ fram Japen. This moede appears 1o com-
bine the resiliency of analog SSTV transemission
formal with digital file encoding technology.
KG-STV pectures deliver the digital image qual-
ity charactenstic of DRM and it's able to punch
through QRM like analog SSTV. KG-STV uses
the familiar FSK modukation method for sending
sound data, but oaly sends 15 compressed scan
lines with each line containing 20 digital blocks
of 16 x 16 pixels.

What is unique to KG-STV is that the high
resolution blocks are published individwally if
received carrectly. Yhen any blocks fail to copy,
the software creates a BSR that can be sent fora

fix to replace the missing files, This new mods
imsures that a QSO can proceed even under chal-
lenging band conditions to display at least soms
parts of the high resolution digital image.

It should be noted that all of the modes de-
scribed herein require their own uniue software
programs (o operate.

The Hardware and

Software Solutions

Setting up your station

For some individuals hardware set-up is a
fun part, but for others it is a daunting technical
challenge. There is good news for both parties
— set-up is often straightforward and may take
only a few minutes ance you have most of the
necessary inlarmation and parts at hand, Assum-
ing that you afready own 2 radio that can tune
in USB and have a compater or laptop running
Windows, Mac, or Linux, you're almost there!
There is even an “app" for the Apple iPad (made
by Black Cat Systems and available in Apple's
iTunes store), that lets you cannect to the radio's
audio output and start receiving analog SSTVY
images directly on the iPad!

There sre many different ways W conligure
radio receivers and transmitters to receive and
operate the HF image modes, but they all rely
upoa a sound card, The sound card becomes the
Jrears of your digital modes station and func-
tions as a modem that transfers data between
the software and the radio. Mare often than
not, problems with transmission or receplion
of digital modes can be traced to a sound card
problem. For this reason, it is suggested that a
sound card usad or HF radio fulfil thres hasic
requirements: stabllicy, RF isolation, and scand
channel dedication. To best achizve these abjecs
tives, | suggpest that én extemnal sound card device
is oflen the best chaice,

If the native computer sound card is to be
used with your radio, you must remembér to
tum off standard Windows or other computer
sounds before proceeding, ar ad lib computer
sounds may distort the incoming audio data
and inadvertently transmit sounds over the
ainwvaves, an FCC po-no. On many occasians [

have tuned to the digital mode frequencics and
Ieard a classic voice in the background exclaim,
"You’ve pot mail!” If you're using a Windows
computer, turming off Windows sounds is easy.
Go o comrol pamel, and select sounds, There
you will find another sound tab. Click on the
no sounds category and close the window.

Compurer stability involves the ability of
a sound card to adhere to a timed reference, and
it's crucial, When unstable, a sound card can suf-
fer from “clocking errors,”™ Older ar inexpensive
sound cards are most proae o these errogs and
must be calibrated through a lengthy process
using a known time standard, such as WWV. A
wandering sound card clock can produce both
receplion and transmission distortions and con-
inbute to a condition in the imnge modes known
a5 “slant.” The sound card must be in sync with
other station’s sound cards 1o exchange infor-
mation properiy. Instructions for correction can
be found within the SSTV software programs
themselves, and an excellent tutocial is found
oa Faul Young, GOHWC's SSTV site, at www.
GOHWC.com,

Radio frequency shielding should be pro-
vided whenever computer cnbles or external
devices are conmected to a station to protect the
susceptible electronic circuits. Stray RF feed-
back Joops can produce distortion, hum, sound
card and software data perversion as well as
crashes.

Ideally, all equipment should be cannected
1o a metal grounding stop that gees dirsctly to
earth, The sound card should be encased (when
possible) in a metal enclosure and situated at the
station as far away as possible from transmitting
and power lines, Standard shiclded audio cables
are usually recommended for compuser and radio
connections.

In certain cases, when RF hum or loop
circuits persist, additional ferrite beads and coils
aver the cables may be needed. At my own sta-
tion, I was forced to ndd a tunable MEJI artificial
ground unit (MFJ-931), which successfully
dissipated sty RF from my station wiring. It
tumned out that my station had been serving as an
acoessory grounkd counterpoise 1o my 40 meter
vertical!

Maodem, stable sound card designs can be
made from incxpensive kits or spars parts an<d
commercial units are easy to obtain locally. Most
are plug and play devices, either by USB or serial
portconnections, and should be connected with
RF isofated cables, Instructionil articles about
extemal sound card construction and configura-
tion con be found in abundance by searching
under “sound card interface™ on the Intemet.

If the camputer does nat have serial (RS-
232) pores, which has become a commoan finding
an modem Espiops, a serial-to-USB converier
from Radio Shack or another local distribator
can be purchased for about $20. Same ham
radio manufacturers, including Ten Tec, also
offer proprietary versions of plug and play sound
cards that are designed to be used with theirown
radics.

The cument gold standord of sound card
modems is the sound card interface. These nifty
devices control a number of functions and allow
the user to match up neasly every mdio design
and computer on the market. They come wilh

May 2011 MONITORING TIMES 9




a number of features that make conncctioas,
adjustments and calibrations simple. Many
amateurs regand the sound card interface as a
must-have addition to the modarn digital seatian.

An interface provides effective RF isolaticn,
plug and play functianality, custom configumtion
of PTT (push to talk), independent on-the-fly set-
ting of sound card levels, and sometimes quick
switching batween one or more rasios. Popular
brands include Tigertronics, West Mountain
Radio, MFJ Enterprises, Kantronics, Timewave,
micro-Ham, Rig-Expert, and others. Each Inter-
face comes with detailed setup instructions and
cables.

Ghooslng softwara

Now it’s onto the “brains™ behind the digital
imaging modes. Today's imaging modes wouald
not be passible without the excellent software
that has been developed by talented individuals
im collaboration with the amateur community
workdwide. Analog, DRM and KG-STV SSTV
are all separaie and distinct operating modes that
require separate software installations.

Popular apalog SSTV software programs
include Makoto Mori JE3HHT's MMSSTV
version 1.138; Simon Brown’s DM-780 (now a
stand-alone program from Ham Radio Deluxe);
Jim Barber N7CXI1's Chromapix version 1.6.17,
and Nick Fedoseev UT20Z% MixW. Every one
of these progmms works very well. MMSSTY
and DM-780 are a free dawnlozd 2nd Chromapax
and MixW require a purchase fee for long term
use,

My main operating preference is MMS-
STV v. 1.13a, which has relcased several recent
software updates and is casy to use, The picture
display window and embedded photo editors
in MMSSTV contain many casy 10 use image
modification sestings and the main screen has a
large image pane where you can store up to 300
thumbaail pictures and 1200 transmit templates
for quick retrieval. MMSSTYV provides an casy
soundeard assignment menu and a tunable notch
filter in the waterfall that attenusies interference
with a1 single right ¢hek of the mouse.

Erik Sundstrup VK4AES' EasyPal Program
is currenily the main sofiware used for Digital
(DRM) SSTV and is a free download. EasyPal
has undergone several recent upgmdes that have
mede it more stable and casier to use. As men-
tioned earlier, images received by EasyPal are
nothing less than spectacular, The program con-
tains nearly a full page for the viewing pane, and
images are received i a 16:9 full sceeen format.
The full capabilitses of a compuier monitor are
put 10 good use when carefully mastered shots
appear.

The bandy waterfall serves 1o receive sta-
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tion IDs, text, and cven black and white “wav"
images. Images can be sent 1o and retrieved fram
irfan View, a free ond a powerfusl picture editing
program that can be sct to run in the background.
The software even has & QSL button that allows
you to create 3 custom QSL from your image!

The new KG-STV program continues to
evolve thanks to interest from the world amatcur
radio community. The sofiware allows you to
drag and drop images into the TX (transmit) win-
dow, automatically resizes them to the required
320 x 240 pixel size, and sends. A coavenient
text window also allows transmission of digital
blocks containing text up to 510 characters af a
lime. SSB tuning is accomplished with centering
guades on the waterfall and digital reception can
be manually finc-tuned by a tuning “eye” graph
to assure best decoding. Images are transmitted
over & 1-3 minute interval and are exact digital
reproductions with image quality equal DRM
SSTV, The software is straightforward and easy
1o use.

You Can Do This!

If you want to use your compeiter’s indemsal
sound card to receive images only, yoa can try
conecting your radio’s hewdphone (sonnd out-
put) jack o the computer’s mic (sound input) jack.
If andio valtage is msufficient to drive the soundd
card, you may need (o connect the radio’s speaker
ferminaly 1o the mic jack. 11 you have an external
sound card or interfhce sound card, connect the
radio 1o the unit's inpuer jack. This simple way
works well for many people and is cost effective.

For amateurs who want to receive and
transmit through a simple external sound card or
built-in computer card, shiefded qudio cables are
needed for all coanections. Connect the radio’s
audio out to computer’s mic input as described
abave and for the trunsmitting cannection run &
shielded audio cable from e computer’s head-
phone jack 10 the radio mic's audio pin épur.
Different radsos have different mécrophone pin
configurations, 50 check your mdio manual o
find the proper pin.

The use of a sound card interfice unit
makes these somewhat confusing connections
unnecessary. Units are supplicd with intuitive
instructions, necessary cables, and any intemal
Jjumpers specific for the operator's redio. Simple
connections usually require an open USE (or
Serial) port on the computer 2nd an open dsta
port on the radio. In any case, once the cables are
connected, and the computer is rebooted. you are
ready for the fmal step — the radio and software
canfigurations.

Quick steps to SSTV

Success:

+  Go 1o the computer control ponel first ond
locate the sound cords dushboord. Once
there, motch the computar with its own sound
cord.

+  Open the “software selfng,” cod select the
propar sound card that will corry the rodia’s

audo.

* Double check thot you have cssigned thot
cord's proper pathwoys fo “sourd in” and
“sourd out.”

*  Check for sound cord oclivity in tha opan
saftware progrom. Movement ond frocngs

in the Indicators suggest proper sounkcard
pothways have baan selecled.

Floce the rodio in USB mode

Set the Rodio’s SSB bondwickh fifter 4o 3 kHz.

Double check that the rodia’s bandwidth is 3
kHz by chseeving the receive waledfolls, A
colerful and bright nolse Irecing should fill
the enfire width of the allewable woteroll
screen. A block or norow fracing suggest
improper sound card sadeclion, meuffcient
sound kvils, or nerow bandwidih selfings.

Tum OFF all receiver flters: noich, reafing
fillars, ALC, and speach processors.

Assign PTT safiings theough eithar CAT control
cnd com ports and/or SSTV softwore cnd
wurdcord imserfoce controls (this is eoser
than it soundsl).

Chack that tha g & funed fo the EXACT fre-
quencies for the designoted modes; o fifls
bit off frequancy may yield no copy.

Whan fransmitting, remember fo ‘Throttle bock”
the pawer level below e Rull duty thrashold
racommandad for your radio, %o cvoid dam-
age lo your finals!

With a litthe lock after your hard woek, you
will begin to copy images. Don’t forget 1o read
the detailed sofiware tutorials that are contaimed
in the menus. Familiarize yourself with the con-
trols and fursetions that the software can perform
before you begin 1o operate, Practics locating,
editing, and adding inmsges into the browser and
create pew templates from the basic ones that are
inciuded in the peogram.

Where and When to Tune

Look for the greatest signal activity during
daylight hours ca tlwe higher bands and into the
carly evening hours oa 40 2nd 80 Meters. Minor
sound card gnin adjustments may be necessary 10
aptimize your set-up. Anteomn permitting, loak
10 20 meters where a good deal of activity occurs
daily on 14.230 MHz USB for SSTV and 14.233
MHz USB for DRM SSTV and KG-STV. If the
waterfalls in your software are well it and receiv-
ing buckground noise and tracings, be patient,
because the wait 15 sure o be worth it!

In the meantime, if you bave 2n intemet
CONNECEION, YOUu can visit interesting wehsites at
www.g0hwe and www.worklssty.com and watch
live still image receptions ocenrming 24/7 from
around the world. These imnges are uploaded live
every 90 seconds from stations who participste a8
monitoes on several frequencies by automatically
uploading reccived images at their stations using
John Benedict KESRS's excellent FTP Walget
software application.

I"ve covered a lot in this article and 1 hope
you have found the informatica instructive arxl
helpful. I spend a good part of my airtime working
the analog and digital image modes, and have met
many interesting individuals there. Analog SSTY
remating my Lavorite imaging mode for overall
everyday use and for long range DX exchanges,
but when band conditions are good, I tunc in the
disptal image modes a3 well. I never grow tired
of enjoying the beautiful masterpieces thal DRM
SSTV and KG-STV can deliver to my desk top!

For more information and resources about
SSTV and the imaging modes, please begin your
search at: “The Amateur Radio Resource Guide,”
www.DXzone.com/catalog/Operating_Modes/
SSTV. My own site, www.k3as.com, also con-
tains many wseful links. ‘s‘




