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Amiga AVT System

SSTV and FAX like you’ve never seen before!

Advanced Electronic Applications
PO Box C-2160

Lynnwood, WA 98036

Price Class: $300

Number 9 on your Feedback card

Slow-scan TV (SSTV) has been a specialty in
ham radio, practiced by a small group fasci-
nated by the idea of sending video images
worldwide on the HF bands. The practice of
this mode, however, has been plagued by
many problems—the expense of dedicated
equipment, the susceptibility of the image to
band noise and interference, and the lack of
frame resolution, to name a few. The subject
of this review, however—the Amiga AVT inter-
face, conceived by Ben Blish N4EJI—uses
digital techniques for dealing with slow-scan
signals and images with astonishing re-
sults. . .de NS1B

A. Are you considering trying slow-scan
television (SSTV)?

B. Would you like to receive FAX images for
weather and news?

C. Do you think that SSTV is not worth the
time, energy, or radio spectrum?

D. Are you looking into buying a new comput-
er for business, home, and/or shack?

E. All of the above?

F. None of the above?

Even if you answered “F" to this simple
multiple-choice questionnaire, you owe it to
yourself to read on!
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Photo B. The AVT control panel, on lower half of photo.

Life After 20m SSB

Hams with the least amount
of curiosity can't help but want
to experiment with exaotic

modes, such as FAX and

SS8TV. We soon hear, however,

how expensive and time-

consuming it can be to get involved with
them. We couldn't afford, nor talk our wives
into, buying equipment dedicated to SSTV
or FAX.

Renewed hope came along with the grow-
ing availability of personal computer systems.
This was something the whole family could
use. Most PCs, however, are not designed for
high quality graphic output. One recent new-
comer is a dramatic exception. . .

The Amiga Computer

In 1985, Commodore Business Machines
introduced a new computer using a micro-
processor capable of true 16-bit addressing.
This computer had the most advanced
graphic co-processors of the time and true
multitasking capability. Multitasking is the
capability of a computer to run two or more
programs concurrently. (Programs “‘time-
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Photo A. The AVT Interface board.

share'' the CPU in tightly-timed cycles.)
This was a breakthrough for personal
computers.

The Amiga is capable of running MS-DOS
programs, so | could upgrade to the Amiga
and still use my PC software. With a few inex-
pensive add-ons, | can run C-64 or Macintosh
software. Because of multitasking, | could, for
example, operate packet on the PC side and
use my word processor on the Amiga side at
the same time. The packet information can be
saved as an MS-DOS file that | could use in my
documents on the Amiga.

The Amiga’s true NTSC composite video
allowed animation, character generation,
and high quality image art output to my VCR.
| taped weddings, hamfests, and company
picnics, and added graphics and titles to my
home VCR movies. This $1600 investment
—which comprised an Amiga A2000 micro-
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Photo C. The AVT control panel with I/O window open. The six icons on
the screen are coupled to the six input jacks on the AVT interface board.
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computer with a floppy drive and 1
megabyte of memory, color moni-
tor, and mouse—really turned out
to be useful for the entire family!

A Look atSSTV

Using the Amiga for SSTV had
real promise, since | had a nice HF
setup. | could get involved with my
computer graphics and my radio
at the same time, without adding
another large expense to the al-
ready well-working station. There
was still, however, a missing
link—an interface that would take
video signal data from a receiver
and give it to the Amiga in a form it
could deal with,

Enter The AVT Interface

The answer came in late 1988,
when a group of software and
hardware developers, headed by
Ben Blish N4EJl, created the
Black Belt System “AVT." The
hardware is a 3-inch by 5-inch
printed circuit board that inter-
faces between the audio section
of the receiver and the parallel
port on the Amiga. The software is
on a 3.5 inch (880 KB) floppy
diskette. The user furnishes a 12
VDC power source, a connection
to receiver audio, and anintercon-
necting cable from the Amiga's
digital sound port to the transmit-
ter input. The AVT software re-
quires an Amiga with a megabyte
of random access memory (RAM).
A color monitor is suggested, but
not required.

The Amiga is very user-friendly.
| was impressed at how easy it
was for me to get the system up
and running. The Black Belt Sys-
tem software takes full advantage
of the graphic, icon-based user interface. That
is, a menu that uses graphics to show choices
appears on-screen, and you can move around
this menu and make choices with a pointer
moved by a small table-top controller called a
“mouse."

AVT vs. Conventional SSTV Modes

The major advantages of the AVT modes
over conventional SSTV modes are:
*Images always maintain color accuracy.
*Images always maintain horizontal and verti-
cal position.
s|mages always start at the top of the display.
*More efficient use of the radio spectrum,
*The narrow bandwidth allows use of filters
and blanker.
*More effective use of the transmitting equip-
ment.
*High and super-high resolutions with black
and white/color/3D capability.
*Fully automatic operation.
*Full support to the ARexx interface lan-
guage.
The first thing | noticed when | got the sys-
tem up and running was the AVT buttons for
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Photo D. Shot of the FAX screen supported by Tim N4IFP's PCB. It
supports the images in 16 gray levels. (Most FAX is black and white.)

24-second, 90-second, 94-second and 400-
pixel modes. The 24-second and 90-second
video modes are much like the Robot versions
in 24- and 72-second format. In fact, these
modes directly support each other almost pix-
el-for-pixel. AVT modes have a very important
difference, however, from the Robot ver-
sions—they do not require a transmitted sync
pulse.

How is this possible? In conventional mod-
es, these pulses are critical. A missed vertical
pulse sends the line back to start, and a
missed horizontal pulse causes all sorts of
odd things on the received image display.

In an AVT mode, the sync information is
sent in a “header''—a block of information
sent ahead of the image. The AVT knows what
mode and what speed is being sent prior to
image information. After the software calcu-
lates this information, the system simply sets
the “‘start" position to the top of the screen
and begins its scan down the screen. You can
even tune to another frequency while receiv-
ing an image, and then return to the original,
only to have the AVT pick up with the proper
scan line at the right position on the image. (A
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Photo E. Same FAX image as in Photo D, after having gone through
PixMate image processing.

new version of the Black Belt Sys-
tem will contain an image fill-in
feature, based on examining the
existing image lines!)

The main advantage of the
"*syncless’’ system is reduced sig-
nal bandwidth. AVT signals are
approximately 400 Hz wide—a re-
duction over the narrowest con-
ventional SSTV signal bandwidth
of over three times. You can use
your 500 Hz CW filter to isolate it!

Having a narrower bandwidth
presents several advantages.
With the reduced signal band-
width comes an increased Signal-
to-Noise (S/N) ratio—in this case,
about 3-4 dB better than that in
conventional SSTV modes. The
line noise | heard on some dry
weather condition days did not af-
fect the image as much as I'm
used to. Another result of narrow
bandwidth is the reduction of mu-
tual QRM with neighboring sta-
tions. Finally, it more tightly chan-
nels the available transmitter
energy. | got the same results with
the output backed off from the po-
sition | had it at when transmitting
conventional SSTV.

There are many SSTV modes,
with 15-20 of them in popular use.
Some of the most popular fre-
quencies include 3.845, 14.230,
and 28.680 MHz. There is an
Amiga SSTV net operating at
14.233 each Saturday at 02:00
UTC (21:00 EST Friday). Because
mode configuration had been
hardware dependent, adding new
modes to a system could be quite
expensive and complicated.
Much of the mode configuration in
the AVT system, however, is soft-
ware based, making additions
and updates much easier and cheaper.

The current software allows transmit and
receive of all the common modes used today.
Black Belt Systems updates the software as
needed to support new modes as they are
developed (such as the Scotty and Martin
modes).

Robot Modes

These are the most common SSTV modes.
Exchanging images with Robot users via the
AVT system is easy. These formats include all
monochrome and color. The AVT unit sup-
ports both the original US version (60 Hz line
frequency, 8.5-second black and white, 128
pixel horizontal by 128 vertical) and the Eu-
ropean version (50 Hz, 7.08-second black and
white). The Robot 400C, 450C, and 1200C
modes are, respectively, 8-second black and
white, 12-second black and white, and 24- and
36-second black and white.

The AVT system can both receive and
transmit Robot color modes. Included in these
modes are 12-second, 24-second, 36-second,
and 72-second composite color, All new
Robot modes encode the memory (R, G, B or
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The PARAGON. . . Performance Plus! NEW!... 961 Power Supply

The Paragon is the result of a three year engineering effort. We are proud of the Paragon and
we think it has set new standards of excellence in synthesized rigs. Check it out yourself. We
think that you will share our pride in the Paragon.

CALL
FOR
TRADE
APPRAISAL!
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SINGLE PADDLE KEYER DUAL PADDLE KEYER

COMING SOON—HERCULES Il AMP
Solid State, No-Tune, 550 Watts HF

CALL US TOLL FREE! 800'238'61 68

MEMPHIS AMATEUR ELECTRONICS, INC.

1465 WELLS STATION ROAD, MEMPHIS TN 38108 OPEN9TO 5, SAT.3TO 12 (CENTRAL TIME) PHONE 901-683-9125
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composite), resolution, and speed of trans-
mission. The AVT system detects this signal
and responds accordingly.

Other Popular Modes

Another popular mode is the WA7WOD
Modification of the Robot 400C, in formats of
17-second black and white, and 25.5-second,
51.0-second, and 102.0-second line-sequen-
tial color. The color resolutions up to 256 by
256 pixel are displayed in 4096 colors on the
Amiga.

The AVT system supports the Microcraft
Videoscan modes. These include 17- and 34-
second black and white. Resolution is 256 by
256 pixel in monochrome display.

The Volker-Wrasse line-sequential system
has red sync-locked color modes in 24-sec-
ond, 48-, and 94- second color formats. Reso-
lution in this format includes 256 by 256 pixel
in 4096 colors.

This system even supports the black and
white Visitel mode (see article in Jan, 1989
73).

When receiving or transmitting any of these
modes, the Amiga and AVT system work in 64
gray levels receive/transmit for monochrome,
and 64 luma/chroma levels in color. The detail
of such images is preserved because the AVT
system saves all images in digital format—
which maintains image integrity far above that
of analog tape storage units.

High-Res Images
The 94 AVT format, the most popular AVT
mode, is a 320 by 200 pixel screen in 4096
colors, This mode requires 94 seconds to
transmit,
Next up in image quality is the

can be converted into PC images for use on
clones or a compatible.

Special Features

| found the higher resolution AVT images of
commercial quality, and indeed make SSTV
well worth a second and third look. | am build-
ing up a library of “slides’'—1 can fit several
such 320 by 200 slides on a single 3.5-inch
diskette.

The AVT system is replete with graphics
bells and whistles. A simple Draw function
allows highlighting, touch-up, and features
addition. There is a zoom mode that allows
picking up a portion of a picture and transmit-
ting that portion.

The drawing function is rivaled by many
Paint programs that can run as a background
task in conjunction with the AVT system. One
such program is Photon Paint (Microlllusions
Software, Photon Paint, 17408 Chatsworth
Street, Granada Hills, CA 91344, Tel: 800-
522-2041). This program directly supports the
low and medium modes of the AVT, and does
its thing in all 4096 colors.

The Cleanup function allows you to use mi-
nor image process techniques on poorly re-
ceived images. Images degraded by muiti-
path, static, etc. are partially recoverable. This
process looks at individual neighboring pixels,
then decides if the pixel belongs or not. If it
does not, then it is simply replaced by the
average surround. The AVT system uses a
geometric process algorithm by which the im-
age processing is selective from the AVT con-
trol panel. This is an added feature not avail-
able on other systems.

The Text Entry function lets you add text to

any picture. The Amiga allows a great number
of fonts. The pop-up windows open to reveal a
text input screen. Just choose a font style,
then preview your text input before you add it
to the picture. Here again, the program sup-
poris all 4096 colors.

The Amiga supports up to 8 megabytes of
memory. At this level you could have several
memories waiting for pictures received and
prepared to send. | found | could easily review
the various memories’ contents.

The Speech and CW Tone ID functions are
fun and useful. You can set any text length up
to 80 characters. CW transmission is clean
and can be made to directly key the transmit-
ter. The voice function has several settings for
speed, pitch, and inflection, plus a male voice
for the OM and a female voice for the YL. And,
the Amiga understands true words—you don't
have to type in phonemes.

There is a function that lets you output to a
telephone line. That's correct. . .SSTV over
the land line! Even if you are not involved with
amateur radio, you could use this system to
transmit pictures of the family, new baby, or
new house over the telephone to friends thou-
sands of miles away in only seconds, in full
color. The telephone output is in full duplex.

The l/O routing routines give the operator
the ability to route 5 inputs to the output. There
are two output connectors, and an RJ-11
phone connector. There is a touch tone pad in
this function window.

Since SSTV can be sent over 2m FM re-
peaters, the touch tone functions could be
used to control the repeater for these SSTV
modes. For example, you could hold the re-
peater ID and let the AVT system send it after
the picture. It's very easy to route

320 by 400 pixel screen in 4096
colors. This is an interlaced
screen and is perfect for direct
output to a VCR. This screen re-

OverView Mini-Review

While | was on the air one night discussing the AVT system, Tim

the input signal to the outputs, or
vice-versa.

The Set function lets you de-
cide how to send the image. In

quires 184 seconds to transmit.
The exciting thing about this
mode is the true 3D images that
can be produced on the Amiga
and transmitted via SSTV. You
view the image through a pair of
3D glasses.

The high resolution screen is a
whopping 640 by 400 pixels. This
screen is sent in only 125 sec-
onds, because it is available only
in 16 levels of gray (black and
white). At this resolution sending
text, PCB layouts, detailed pic-
tures and much more, can be fun
and very rewarding. This resolu-
tion places the AVT system in a
commercial class with some small
FAX systems.

All the images sent in AVT mod-
es can be converted into an Amiga
file storage format known as IFF
(interchange file format). This for-
mat allows any picture received to
be used with any Amiga graphic
program. High resolution images
can be converted and later used in
desktop publishing programs.
Pictures received on the Amiga
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Heffield N4IFP introduced me to a FAX board he just developed.

OverView APT allows everything from recording NOAA satellite
pasaeaonsteraotapedom mmnutheinmga{digitally}onme
Amiga via the AVT system. The features include:

=Use of low cost recording equipment via a recording technique.
*Phase-locked sync.

#Auto detect of passing satellites.
*Autostart and stop of recording units.

*Tape deck control for use with all Black Belt System modes.
*Control of recording unit and receiver, Wyindepandom of the
computer..

sFull multitask support through the AVT system software. (e.g.
sending an SSTV image while receiving a NOAA FAX image.)
*A panel-mounted level control for contrast.
#Panel-mounted LEDs for sub-carrier and sync detection.

| was delighted to see how easily this patched to the AVT board.
Simply mount the board, connect it using RCA jacks and a sync
header pin connector, and add 12 VDC and you are ready to go. A

‘few mouse clicks and you are viewing NOAA satellite passes on

the AVT system screen. You can view images in two ways: in real
time, or after they have been recorded. There are several commer-

cial applications available for it, including small weather tracking
'systems for radio and television stations.

Overall, the OverView ATP documentation is very good. It con-
tains numerous hints and details for optimizing image reception. |
built, and used, the antenna as described in the manual for a cost
of about $20.

heavy QRM you can choose to
turn on notch filters. A narrow
transmission mode supports this
mode. The bandwidth is cut well
below the normal 1.5 kHz (about
400 Hz), so you can use notch fil-
ters to cut out QRM and some
types of energy QRN. The opera-
tor can use 50 or 60 Hz output for
NTSC or PAL systems. Some of
these functions are available only
for the AVT modes.

One underlying feature is the
ARexx Language option. You
can use the ARexx interface with
any of the functions. This power-
ful, high-level script language al-
lows support of macros, scripts,
and inter-process communica-
tions. The ARexx option is a good
way to control the Amiga's muliti-
tasking features.

Creating pictures is a lot of fun!
| use the “FrameGrabber,' by
Progressive Peripherals (Pro-
gressive Peripherals and Soft-
ware, FrameGrabber, PixMate
Software, 464 Kalamath Street,
Denver, CO 80204, Tel: 303-825-



4144). This optional interface allows me to
input images from my commercial TV, VCR, or
Camera. The image is grabbed in real lime at
1/30th of a second. The frame grabs are in
vivid color and support all resolutions. The
AVT has a grab-screen routine that will allow
any IFF picture image to be converted to
SS8TV format for transmission in any mode.
You can use the image process software
"PixMate,"” also by Progressive, to further en-
hance these images prior to broadcast.

FAX

FAX is the latest rage in commercial com-
munications—it allows you to send copies of
images over the phone lines. Commercial
FAX, however, doesn’t support gray scale.
Because of this, most FAX systems do not
handle halftones very well. Images that print
directly to low resolution printers have no val-
ue at all. If the 1000 by 1200 pixel FAX image
was sent to a printer in 1:1 resolution, the
printout would be about 3 inches by 4 inches.
That would require a laser printer at 300 DPI
output. There is no dot matrix printer on the
market that can do true halftones!

in SSTV modes at the 125-second rate. The
image is displayed in 16 levels of gray, and
may be color-enhanced using any good image
process software such as PixMate, mentioned
earlier. You can save the FAX images in IFF
for conversion into other programs, including
direct conversion into PostScript format for
laser printers. See the sidebar for a mini re-
view of a particularly effective FAX interface
developed for the AVT system.

Getting A Print-Out

You can extract hard copy of the image in
several ways. The Amiga presently supports
over 200 different printers. The Postscript
conversion for up to 2450 DPI resolution is
another good way. You could use a thermal
video printer. The Amiga supports composite
monochrome output for just such a purpose.

Receivers for these satellites are not com-
monplace. Tim Heffield N4IFP recommends
either the Vanguard Labs FMR-260-PL, or the
Hamtronics Model R137. These are crystal-
controlled units. Insert a good FM preamp at
the base of the antenna.

You never know, however, what you may

““The Cleanup function allows you to use minor image
process techniques on poorly received images.’’

I was curious to see how well the FAX mod-
es worked, and a Irip to 8.078 MHz was very
rewarding. | was pleased to see that the AVT
FAX supports up to 16 gray scales. The sys-
tem worked exceptionally well.

| chose my desired FAX resolution (60 or
120 lines per minute) and the FAX window
opened up to reveal some additional functions
not available in the SSTV mode. The Amiga
allocates a lot of memory for the system (650
KBytes), since FAX images are so informa-
tion-intensive. The WEFAX images are re-
ceived in a 1024 by 1200 pixel resolution. The
120 LPM images take 10 minutes to capture,
while the 60 LPM image will take 20 minutes.

AVT supports FAX autostart. The AVT looks
for a 300 Hz tone being transmitted. If this tone
is detected, the AVT proceeds to the phasing
state. The AVT then continues to monitor fora
V2 scan all-black condition, at the selected line
rate. Once detection occurs, the AVT system
then locks the time interval to the beginning of
a scan line, and reception begins. Fear not!
You can override the autostart system even if
you missed the sequence completely. In fact,
you can enter a FAX receive mode at any time
during transmission.

The HF FAX images are sent in black and
white. There is full support for 64 levels of
gray, in both transmit and receive. The full
FAX image can be displayed in a scrolling 600
by 400 window.

The AVT FAX panel contains several gad-
gets that allow image correction: top to bot-
tom, and side to side. Scroll through and direct
the X and Y coordinates. You can size down
the 1024 by 1200 image to a 640 by 400 im-
age, then send the smaller resolution picture

come across at a hamfest. At the ‘89 Dayton
hamfest, a fellow foisted his Lafayette HF 60
rig off on me for $10. This rig receives three
ditferent HF and VHF bands, including the
137 MHz NOAA satellite band. With minor
tweaking, | started pulling down NOAA sig-
nals—without even using an RF preamp!

Conclusions

The one drawback to the Black Belt AVT
System is the computer-generated noise.
Because of computer CPU speeds the AVT
system becomes a transmitter of noise that
can get into a receiver system. With later ver-
sions of the hardware and some corrective
lead dressing, this problem can be eliminated.
| traced a large receiver leak to my RF
walttmeter. Simple shielding was the correc-
tive measure.

The AVT documentation leaves a bit to be
desired. The user must understand the Amiga
to some degree above novice. There is no
manual as one might require. You will have to
have a printer to get hard copy from the disk.

AEA, however, who will soon be marketing
the AVT unit, is producing hard-copy docu-
mentation that the beginner can understand.

The Black Belt System is the very latest
technology for image reception using audio
frequencies. The developers involved with
this new technology have broken ground for
visual communications via radio, satellite, and
telephone. This system lets you transmit over
large spans of distance and time, at a cost well
within a reasonable budget. The uses of such
transmission for business and pleasure are
endless.

See you on slow-scan! Bl

THE RF CONNECTION
“SPECIALIST IN RF CONNECTORS AND COAX"

Part No. Description Price
PL-259/USA UHF Male Phenolic, USA made $ .70
83-15P-1050  PL-259 Phenoiic, Amphenol 89
83822 PL-259 Teflon, Amphenol 115
PL-259/ST UHF Maie Silver Tefion, USA 1.50
UG-175 Reducer for RG-58 20
UG-176 Reducer for RG-59 & MINI B 20
UG-21D/U NMale RG-B, 213, 214, Delta 3.25
UG-218/U N Male RG-8, 213, 214, Kings 5.00
9913/PIN N Male Pin for 9913, 9086, 8214

fits UG-21D/U & UG-21B/UN's 150
UG-21D/9913 N Male for RG-8 with 9913 Pin 3.95
UG-21B/9913  NMale for RG-8 with 9913 Pin 5,75
UG-14BAMU N Male 10 S0-239, Teflon USA 6.00
UG-B3B/U N Female to PL-259, Teflon USA 6.00

“THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY""

THE R.F. CONNECTION
213 North Frederick Ave. #11
Gaithersburg, MD 20877

(301) 840-5477
PRICES DO NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE
VISA, MASTERCARD, ADD 4%
UPS C.0.D. ADD $3.00 PER ORDER
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TEKTRONIX SCOPE

AN/USM-281C (mil-TEK
7603N118) Oscilloscope
with 8x10 cm display and
two AM-6565 (7A15N11)
single trace and one TD-1085
(7B53AN11) dual time base
plug-ins. Performs to 65 MHz but 100 MHz
mainframe accepts standard 7000-series plug-
ins for full versatility. Defiection 5 mv to 10 V/div
in 11 steps. Sweep 0.05 usto 5 S/divin 25 steps;
delay to 0.5 s/div. 11.5x9.7x25.2, 52 Ibs sh.
Used-checked w/book........................ $495

WRITE or CALL for probe and adapter availability!}

Prices F.0.8. Lima, 0. - VISA, MASTERCARD Accepled.
Allow for Shipping + Wrile for falest Catalog
Address Dept. 73 - Phone 419/227-§573

FAIR RADIO SALES

1016 E. EUREKA - Box 1105 - LIMA, OHIO - 45802

CIRCLE 75 ON READER SERVICE CARD

~ NEW!
MMORSE GUGOR,
Made Easy & Fun

Introducing the most Comprehensive and Easy-to-Use
code course available today!

—MORSE TUTOR is available for IBM PC, XT, AT, PS/2
and compatibles

FEATURING!
1-100 word/minute code speeds
Standard or Farnsworth modes
Adjustable code frequency
Over 1 Billion possible random QSOs
Letter, number, and punct. mark coverage
Self calibrating/menu driven design
Display text—while listening or after copying

To Upgrade or learn CW, Send check or M.O. for $19.95
+ $2 S&H to:
July, 1988, T3 Magazing gg}E

21881 Summer Circle, Dept. MTS

Huntington Beach, CA. 92646

CA. Residents add $1.20 sales tax

NOW AVAILABLE THRU UNCLE WAYNE'S BOOKSHELF,
THE ARAL & FINE DEALERS EVERYWHERE

Lkt

REFERTO QST
JULY 'BEP. 49
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