


























Switching from the Serial Port, cheaply!

John Sutcliffe VK3TCT

An old friend VK1CJ
claims radio amateurs
have deep pockets and
short arms; if John is
half comrect this article
will suit an amateur
radio operator wishing
to switch power or
maybe PTT by using
the space-bar much like
‘EchoLink’ from an IBM
compatible computer
serial port. Most of the
electronic parts required
could be sourced from
the junk box and the
Q-basic software is
free. | have written two
Q-basic applications to
perform the switching.
The two Q-basic
applications are:
¢ “Comswitch” an
application to
switch a relay from
the serial port, in
my case 1 will use
this application
to switchon a
power supply when
running a remote
transceiver; the
application can
be hidden in the
system as an .EXE
file and run when
| wish to bring up
the transceiver;
somewhat like
a key. When the
application is run

it switches on the relay, switch
off by pushing the ‘Tilde’ “~"
key, recommended for closing
the program, the ‘Tilde’ key is
the very left/top shifted key on a

QWERTY keyboard.

o “Comswitch1” is similar to the
previous program and has an
additional loop looking for the
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Note Transistor connections above
D1 1000 volts 1 amp Silicon Diode, or +200v silicon diode from the junk box
RLI Relay 5v, 240v 10 amp available online about 1$

Figure 1: The circuit diagram. 5

The IBM serial port is an adoption
of the RS232 serial protocol with a
different name, the original RS232 !
protoco!l was designed to run with
signal swings from -10 to +10 volts,
the actual standard is broader than.
the levels | have stated but expect |
these levels. My introduction to
RS232 was on Digital Equipment
Corporation PDP11 computers |

space-bar; the object here is to
switch the relay off and on by
momentary pressing the space-
bar which is useful for keying a
transmitter, similar to ‘EcholLink’.
The same conditions apply for
terminating the program as
“Comswitch” i.e. pressing the
‘Tilde' key closes all files and
exits the program.
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Build your own latest WSJT-X release

Steve Ireland VK3VM / VK3SIR

Amateurs traditionally like to be the
“new kids on the block” when it
comes to technology. Likewise there
has been considerable interest in
the software “WSJT-X" developed
by Nobel Laureate Joe Taylor K1JT.

Joe has standard “approved”
versions of WSJT-X as well as
his other tools WSJT, MAPE5
and WSPR available at his home
website http://physics.princeton.
edu/pulsar/kijtiindex.html At the
time of writing, Joe’s current release
version of WSJT-X was at version
1.6. Yet many amateurs will be
aware that when you log into sites
that report contacts, such as http://
pskreporter.info, it will be noted that
some Amateurs are using versions
as late as Version 1.7 release 6618
{current at time of writing).

There has been a considerable
number of new radios released
recently — namely the Yaesu FT-g91
and the lcom IC-7300. Yet the Version
1.6 as released on Joe K1JST’s
website does not support these radios
or if it does, not properly - yet you
also ohserve on http://pskreporter.
info that people are successfully using
these radios with this software.

In addition it is widely known
that “hacked” versions of WSJT-X
are commonly in use for activities
such as “High Altitude Balloon”
tracking. One such example of a
“hacked” version of WSJT-X that is
used can be downloaded through
the “PicoSpace” group at http://
picospace.net/7p=552

This raises the following
questions'

How are amateurs obtaining this

latest software that supports the

latest radios?

* How are amateurs “hacking”
the software for specialist
applications, such as High
Altitude Balloon tracking?

» How can you contribute to this
software?
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The focus of this article will be

on guiding interested amateurs

with regards to downloading and
deploying the JTSDK - The “Joe
Taylor” modes Software Developers
Kit and then on building the software
itself. Using the kit and modifying
the software is way beyond the
parameters and scope of this article.
But here | aim to explain how get,
deploy, compiie and finally install
software compiled and made
avallable through the JTSDK.

Disclaimer

The following has been released
by the ARRL htip://www.ami.org/
amlletter?issue=2015-09-24#toc08:

Nobel Laureate Joe Taylor K1JT,

the developer of the popular WSJT
“weak-signal communication”
software suite is advising users to
avoid what he called “unauthorized”
versions of his sofiware. He said
problems could resuit by using
these builds on the alr, and any
results that might be shared with the
broader user community would be
unheipful.

“Third~party individuals - i.e.,
others not part of the WSJT
development team — have been
compiling WSJT-X from the
open-source code and raking
unatthorized ‘releases’ of their
builds,” Taylor said September 8
in a discussion of WSJT-X “fast
modes” on his website. “I do not
recommend use of these buiids
on the air. If you operate with one
of these unauthorized ‘OXX’
code revisions in our experimental
code branch, you have no idea
what you've got.” Subsequent
observations regarding what does
or does not work, he said, then
become “worse than useless. [Tlhey
waste your time and ours.”

(Source: http://www.arr.org/
arriletter?issue=2015-09-24#toc08
accessed 13/4/16)

There is also the risk in the process |
of some undesirable product ;
- possibly interference - being )
introduced through a beta version.

But conversely, there is also the !
advantage of additional support and
vastly improved resolution of weak
signals.

One must of course execute
extreme caution when deploying
and using this software. You must .
stick to the rules: test, monitor, and.
continue monitoring. Openly accept
constructive criticism and desist
using the new versions if problems
are identified.

Overview of the JTSDK
The “Joe Taylor Software
Developers’ kit” is a set of integrated
and complete packaged tools
that can be utilised to download,
complle and deploy the JTSDK for
Windows and Linux. Every too! and
component that you need is able to
be retrieved and complied through’
this complete Developers’ Kit. Thet
is nothing that you need to purch:;
- all is “open source”,

This article will concentrate
on deploying the JTSDK under
Windows. The actual build and
design methodology is Linux-based.
The JTSDK for Windows Is actually
a multiple set of tools and code
libraries that allows these Linux/
Unix based utilities and libraries to
work under a Windows Environ.

Obtaining the JTSDK :
The JTSDK can be obtained fro l
https://sourceforge.net/projects/
isdk/

The current set of installers o)
the Windows (“Win32” - version
2.0.0) can be directly accessed a|
https://sourceforge.net/projects/
Jtsdklfilesiwin32/2.0.0/

Itis extremely important that ; i
you read and follow the information
provided at https://sourceforge. n[et/

i
I
i



projects/jtsdi/files/win32/2.0.0/ before commencing.
This page contains all the information required, in sequence,
to download, deploy and update the SDK (at Version 2.0.4
at time of writing). In addition, under the section “Basic
Compiling Instructions”, a sequence of steps is provided
that you can use to compile Hamiib Version 3. Hamlib
Version 3 (Hamiib3) is an essential rig communication kbrary.
Once installed the entire SDK will take up
approximately 7.25 GB of hard drive space. | would
also recommend compiling the system on a 64-bit
Windows deployment (Windows 10) with at least a dual-
core processor and 8 GB of RAM. Any programming/
compiling tasks are processor intensive.

Installation of the JTSDK

This section summarises resources at https://
sourceforge.net/projectsi/jtsdkl/files/win32/2.0.0/ Please
refer to this page for the latest set of instructions.

Obtaining the required Installation Packages
and Updates

You should pre-downioad the following files and/or any
additional files (if listed):

(" MS-VCredist (2010) Visug) C++ 2010 Windows )
Ubrartes 857MB
MS-VCredist (2013) Visual C++ 2013 Windows
Uibraries 6.20 MB
OmniRig A“Universal Rig” driver
written by Alex Shovioplyas,
VESNEA 727K8
JTSDK-2.0.0-win32.exe | Main JTSDK Installer 6620 MB
JTSDK-2.0.0-u1-win32.exe | Update 1 121 M8
JTSBK-2.0.0-u2-win32.exe | OT 5.5 and GCC 4.9 updates
—Update 2 634.5MB
JTSDK-2.0.0-u3-win32.exe | Ruby and Asclidoctor
-Update 3 165MB
JTSDK-2.0.0-u4-win32.exe | (nstallation and Script
{ Updates — Update 4 3048k |

Some of these updates are not considered critical - but
it is important to download each of these and deploy
each package in the sequence listed above from my
working experience with the products.

Some of these updates are quite large; others that
may seem small can also pull files from “The Internet”.
Please allow, as a guide, at least an hour to perform the
entire set of activities once downloaded.

Updating the Installation
Once installed it is critical that updates be performed
and scripts run to enact the upgrades of the resources.
For Windows 8.x/10 the steps should be similar to:
* Left-click on the Windows Home lcon on the desktop
(lower teft corner)
* Select All Apps,
¢ scroll, down to “J”
Select “JTSDK" / “JTSDK Maintenance”

This will open a “command shell” using command
sets that is “Unix-like”. At this command prompt ( C:\
JTSDK>) type the following commands:

¢ update € Packages from the Internet will be
downloaded
e upgrade <€ This will pre-download the latest

source files for all the software that
can be compiled under the JTSDK.

It is recommended that you perform these last two
steps often - if not before you attempt to recompile the
software — as changes are posted regularly.

On compiletion of the final “upgrade: set the JTSDK
should now be deployed, updated and primed with the
latest software source files all ready to be built.

Building WSJT-X

Preparation: Building and Deploying the Hamlib v3
Rig Libraries
Before WSJT-X or any other software can be deployed
the Hamlib3 Rig Control software and libraries must
be downloaded, compiled and then deployed. It is this
often-changing software that provides the support for
your latest rig {i.e. FT-991 or IC-7300). It is vital that you
keep this software almost up-to-the-minute with regards
to its release on your systems.

Perform the following steps:
e Click on the “JTSDK-MSYS” lcon on your desktop

On first execution this should set up a “pseudo Unix-
command-line-like” environment. It may require you to
close and reopen this window again.

At the command prompt (similar to user@
machinename-$ ) type the foflowing command:
¢ build-hamiib3

A long set of scripts should run. Execution may take
10-15 minutes. These scripts download the latest Hamiib
Libraries, prepare the compiler environment, compile
and then deploy the Hamlib libraries so that other
software can use these software libraries.

On completion, close the “JTSDK-MSYS”
environment window.

Building WSJT-X

Once Hamlib Version 3 is deployed the process of
actually building a version of WSJT-X is relatively simple.
¢ Open “JTSDK-QT" by dlicking on the Desktop lcon
or using the Start Menu
At the C:\JTSDK) prompt type the following command:
¢ build-wsjtx package
Note: The instructions at hitps://sourceforge.net/
projectsijtsdi/files/win32/2.0.0/ suggest typing build-~
wsijtx rinstall . The advantage of the method that | have
detalled is that the JTSDK will produce a self-extracting
installer in .exe format that will create a portable version
of the software. This installer can be copled to other
machines and deployed there.
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Ross Hull Memorial VHF-UHF Gontest 201

John Martin VK3KM

The next Ross Hull Contest will run
through the month of January. Logs
will be due by 13 February.

If you participate in the Summer
VHF-UHF Field Day, remember that
you can count Field Day contacts
{one per station per band per day) in
your Ross Hull Contest log. There is
no need to exchange separate serial
numbers for the two contests.

The possible rule changes that
were flagged some months ago did
not receive a positive response, so
the 2017 rules will be unchanged
from those of 2016.

For me this is contest no. 26, so
it seems like a good time to take a
break.

The Contest

The WIA maintains a perpetual
trophy in honour of the late

Ross A. Hull and his pioneering
achievements in VHF and UHF
operation. The contest is open to
all amateurs. Certificates are be
awarded to ali entrants, including
certificates for the top scoring
amateurs in each llcence class.

Duration
0000 UTC January 1 to 2400 UTC
31 January.

In Eastern Summer Time, that is
11 am. on January 1 to 11 am. on
1 February.

Sections

A: Best 7 days, analog modes.
B: Best 7 days, digital modes.

C. Best 2 days, analog modes.
D. Best 2 days, digital modes.

Digital modes are defined as
those in which the decoding of
the received signal is done by a
computer.

Entrants may submit logs for
more than one section.
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General Rules

One callsign and one operator

per station. Stations may operate
from any location. You may claim
one contact per station per band
per UTC day. Repeater, satellite,
EME and cross band contacts

are not permitted. Split frequency
operation is allowed, for example
on 50/52 MHz, Calling frequencies
should be kept as clear as possible
so as not to interfere with other
stations making or listening for
calls. If contact is established on
a recognised DX calling frequency
{i.e. 50.110, 144.100 etc), stations
should QSY up to .150 or higher
to make the contest exchange. All
rulings of the contest manager will
be accepted as final.

Contest Exchange

For Section A or C, Entrants must
exchange RS {or RST) reports plus a
serial number. Serial numbers need not
be consecutive. NOTE: For propagation
modes such as meteor scatter or
short-lived sporadic E openings, it

is sufficient to exchange callsigns

plus two further digits that cannot be
predicted by the other station.

For Section B or D, exchange
callsigns plus two further digits that
cannot be predicted by the other
station.

While not an essential part of
the contest exchange, Maidenhead
locators may also be exchanged as
an aid to distance calculations.

Logs

Logs must contain the following for

each contact:

¢ Date and UTC time.

* Frequency and callsign of
station worked. '

* Reports and serial numbers sent
and received.

¢ Approximate location or grid
locator of station worked.

Separate scoring columns for each
band would bs helpful.

Scoring _
Scoring will be based on the best 7{
UTC days nominated by the entraqt.

For each contact, score 1 point:
per 100 km or part thereof (i.e. up |
to 99 km: 1 point, 100 - 199 km: 2,
polnts, etc.)

Muitiply the total by the band -
multiplier as follows:

(6m|2m]700m | 23cm [ vigher bandt)
(x2 [x3 x5 [x8 [x1w0 |)

Then total the scores for all bands.

Cover Sheet

Logs must be supplied with a cover

sheet containing:

¢ Operator’s callsign, name and
address. '

* Station location (if different from
the postal address).

* Section{(s) entered.

¢ A scoring table set out as the
example below.

* A signed declaration that the
station has been operated in
accordance with the rules and
spirit of the contest, and that the
contest manager’s ruling will be
accepted as final.

Please use the following format for
your scoring table. If you wish you
can cross-check by adding the daily
totals across the table, but please
make sure that you include the
separate band totals.

See table over next page.

A cover sheet and scoring table-
is included in the postings on the
WIA web site. Copies can alsobe
obtained from the e-mall address
given below.

Penalties ’ |
Minor errors may be corrected |
and the score adjusted. Répeated '
use of recognised DX calling






































































for interested members. Our new
network is utilising the 13 cm
band. Various antennas are being
buiit, bought and tested to permit
communication between PARG
membsers from Mandurah through
to Rockingham. This is a very
challenging project as the band
needs absolute line of sight between
stations and the coastal region is
refatively flat. With the combination
of a lack of hills and the foliage on
tall trees, the search for suitable
high locations goes on to enable
every station to connect with at
least one other node in the network.
In addition, a Mesh tunnel is being
created to enable a member in VIK2
to link into the PARG Mesh network.

73 Paul VK6LL.

Interesting stuff Paul, you have
been busy down there.

Bunbury Radio Club

Travelling further south we have
the latest from Bunbury Radio Club
thanks to Norm VKGGOM.

The next monthly meeting of
the Bunbury Radio Club will be
held on Saturday, 10 December
2016 from 2:00 pm at 21 Halsey
Street, Bunbury. The activity for the
day is Richard VK6PZT discussing
Raspberry Pi and robots. Visitors
are very welcome.

The technical program for the
rest of this calendar year is as
follows:

December 2016
Richard VK6PZT
Raspberry Pi and robots

February 2017
Bob VK66TJ
AM Broadcasting

March 2017
Shaun VK6PAL

AlIMS

The club’s Christmas party was
held at the Boyanup Tavern on 19
November 2016. Alek will have raffled
the following prize: Zastone MP-300
dual band mobile transceiver.

All members are encouraged
to attend and visitors will be very
welcome.

Thanks for the update and | look
forward to your reports next year
Norm.

Fusion

Next we have an update on the
Fusion scene here in Perth from
Matt VK6ML.

Perth fusion was put up as a
test to see how the Yaesu digital
radio works. Since then it has been
a long road to getting it working
stable. The first node was hosted
at VK6ML QTH in Beechboro and
was a simplex node. Together with
WARG, It was decided to explore
the repeater side so all users could
hear each other.

Yaesu fusion is a world-wide
Iinking\system via the internet and
is digital.

You are able to send and receive
pictures and messages also by
directing the host node to the room
you wish to speak in.

Perth fusion is hosted at VK6ML
radio site in Brigadoon and runs in
AMS. This means you can still use
it as an Analogue repeater however,
Wires only works in digital.

It has overall Perth coverage but
better in the northern suburbs.

The system consists of:

Yaesu DR1X Repeater

WIRES X control HRI200

SUN X2200 running VMWARE

" Windows XP, but can be a
normal PC
* DIAMOND X500 Dual band
antenna.
* Frequency is 147.025> 147.625
and the callsign is VK6RPT
¢ Duplexor 6 cavity system

Radios that can be used on this
system are:

FT991, FT2d, FT1d, FTM100,
FTM400, DV4 mini.

It's really good for when DX is not
achievable.

In other countries you can cross
link to DMR systems, brand master,
D-STAR systems, P25 systems and
analogue systems. More info can be
found at yaesu.com

Thanks for the info Matt, best of
luck with the repeater.

WARG
Speaking of repeaters, time for
Anthony and the latest from WARG.

Firstly, our apologies for WARG's
absence from these note the past
couple of months - we will try and
do better in future!

With the winter months making
site work more difficult, effort has
gone into rationalising WARG’s
spare and donated equipment
stocks - our storage container has
been cleaned out and reorganized
with surplus equipment offered
for sale to members or taken to
Hamfest and much of it going to
other good homes. Thanks to VKés
AXB, BDO, FROG, HKP, JAH, PII,
RC, VHZ, ZGN, ZMS, ZRW and
all others who participated in the
working bees or helped in some
way.

The All-Star linking system has
been added to the Mt Saddleback 2
m repeater VK6RMS (node 44087)
and work continues on preparing
All-Star for Kellerberrin VK6RKN.
Kellerberrin and Fremantte VK6RFM
sites are also having upgrades to
Yaesu's system Fusion repeaters.
Thanks to Rob VK6LD and Bob
VKEZGN for their efforts.

Work is also continuing to get
the faulty VKGRAP 70 cm repeater
back on line and the faulty Cataby
repeater VK6RCT. We hope they are
back on air as you are reading this
report.

A maintenance visit to the Tic
Hill repeater site in October fixed
some serious problems with the
solar frame atop the 13 metre tower.
Huge thanks go to Trevor VK6MS
who used his considerable climbing
and rigging skills to fix the framing
and secure the panels. Thanks are
also due to VK6ZRW and VK6POP
for their part in the work.

Also on the subject of Tic Hill,
after much discussion, WARG’s
August meeting saw a vote in favour
of changing the callsign at Tic Hill
- from the long-held “VK6RTH"
to “VK6RYL". This proposal is as
a lasting memorial to the work of
Gillian (Jill) Weaver VK8YL, who
sadly became SK in March 2016.
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Deciding to change the callsign was
not done lightly, but it was felt to be
the most fitting tribute to VK6YL.

Whilst Jill had not been active
in WARG since the 1990s, her
contribution in the first 20 years of
WARG’s existence was outstanding.
Will VK6UU and other key WARG
members of that era agree that
without VKGYL's unflagging drive to
organise people and lead the work,
the Tic Hill build would not have
been so successful. Completion
of this major project gave WARG
members and supporters the
confidence to tackle further site
builds, laying the foundations for the
repeater network we have today.

Some technical issues need to
be solved before the change can
actually take place, and a longer AR
article is (hopefully} planned. (The
story of Tic Hill - told in Jill’'s own
words — can be found in the August
and November 1981 editions of
AR - available online via VK6UU'’s
website at hitp://www.armag.vkéuu.
id.au/1981.htmil

WARG'’s final meeting for 2016
will take place as this edition of AR
appears, on Monday § December
2016. Meetings take place on the
first Monday of the month, or the
second Monday if the firstis a
public holiday. A reminder: there
is no WARG meeting in January.
Our first meseting for 2017 is on
Monday 6 February. Meetings are
held at the Peter Hughes Scout
Communications Centre, comer
of Gibbs St and Welshpool Rd
in East Cannington. Activities
being planned for December and
January include working bees at
our Roleystone sites and another
cavity-fiiter building and tune-up
day. Dates for these are not yet
confirmed, for updates, tune in
to WARG's regular Technical and
General net, Sundays on VK6RLM,
146.750 at 0230 Z / 10:30 local.

Thanks once again to Keith
VK6RK for compiling these notes,
and WARG wishes all a safe and
happy festive season, we look
forward to seeing you in 2017.

73 from Anthony VK6AXB
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Thanks for the update Anthony;
things are always busy at WARG it
seems.

HARG

Moving up into the Hills now for the
latest news from HARG, the Hills
Amateur Radio Group.

The club was all geared up for
JOTA when at the last minute the
Guide Group we were hosting had
to cancel due to a family crisis with
the leader. As a result the club had
opportunity for an impromptu and
additional social meeting. it's always
good to see the club’s equipment
getting a workout and members
enjoying themselves. As usual, the
carpark was a hive of activity. Steve
VKBCS was demonstrating and
trying different tuning arrangements
with his home brew portable
antenna. Marty VK6RC was
showing off his new mobile shack
whilst others just sat and chatted.

A typical afternoon at the HARG
shackl

The activity following the
October meeting was checking
S meters to see how good they
were. Ray VK6ZRW gave a quick
talk on the RST system then tested
member’s radios. Most radios were
pretty close at S9 but didn't track
very well. The star performer was
the TS-5208 that Al VK6KIF had
restored. Despite its age, it had the
best sensitivity of the HF rigs tested
and was pretty good on the S meter
front as well. Someone was heard
muttering: “They don't build em
like that anymorel” The activity was
popular, and with a few members
missing out, we will probably do
something similar in the future.

At the November meeting Steve
VK6SJ will be demonstrating the
FLEX5000 SDR. As of writing this it
hasn't happened, but thanks very
much Steve,

At this stage the club’s
Christmas Party will be held on 10
December 2016, but it may move to
the 17*, so keep an eye the club’s
website. It's been a great year at
the club with plenty of activities and
a great social spirit. | am looking

forward to another great year
ahead.

| would like to take this
opportunity to wish all a Merry
Christmas and a Happy New Year.
 would also like to thank Kelth for |
putting together the VK6 column '
each month. :

HARG meetings are held twice |
a month at their club rooms at the
Paxhill Guide Hall near the comer
of Brady and Sanderson Roads in
Lesmurdie. The social and practical
meeting is held on the second
Saturday of the month and the
last Saturday of the month has
the general meeting, often with a
technical talk or demonstration.
Doors open at 1.00 pm for a
sausage sizzle and the meeting
starts at 2.00 pm.

More information at www.harg.
org.au

Thanks for the update Ray
VK6ZRW, another busy club!

WAARN

Bob VK6POP has provided a report
on the recently held meeting by two
WIA Directors in Bassendean, so it’s
WAARN’s turn to report.

Recently the WA Amateur Radio
News team provided a venue for
WIA Directors Andrew VK6AS
and Paul VK5PAS to discuss their
activities as members of the Board
of the peak representative body for !
Amateur Radio in Australia.

Around 50 Amateurs from
across the state attended the
meeting to hear about the financial
situation of the Wireless Institute
of Australia and the proposal to
conduct a forensic audit of the
Institute to discover and document
any issues with finances, policies,
procedures and Director conduct.

During the meeting, the two
Directors shared some of their
experiences and outlined the
sequence of events that lead to
this proposal for an audit and the
need to formalise processes and
procedures within the Institute.

Many of the attendess used
the opportunity of direct access
to the WIA Board to express their










‘A picture is worth a thousand words’

Part 1: an Arduino Slow Scan TV generator

Dale Hughes VK1DSH

| recently became interested in
Slow Scan Television (SSTV)
systems and thought it would be an
interesting exercise to build a SSTV
signal source using an Arduino
microcontroller. SSTV was originally
developed in 1857 by Copthorne
Macdonald WA2BCW (1) and has
been significantly enhanced and
widely used since its inception.
SSTV signals are commonly heard
on the high frequency amateur
bands and they are even broadcast
from the International Space Station
on a fairly regular basis.

Like all things in our modern
world, SSTV is going digital and a
number of new transmission modes
are based on complex image
compression and error correction
techniques (2) rather than the
analog mode that is the basis of this
article. Despite the move towards
digital modes, the analog modes
still offer very good performance
and are relatively simple to
implement.

Most contemporary SSTV
operation takes place via PC based
applications like MMSSTV (3) from
JESHHT but | wanted learn more
about the technical details of the
mode through building actual
hardware. Microprocessors can
easily perform the tasks required
to transmit SSTV signals due to the
relatively low speed and narrow
bandwidth of SSTV signals. For
these experiments the Arduino
platform is ideal as It is readily
avallable at low cost, it also offers
good performance and ease of
use through a free Integrated
Development Environment {4}. Aside
from being an interesting amateur
radio application, this project
could form the basis of a STEM (5)
project as it teaches many basic
communication, microprocessor
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Figure 1: A typical video waveform transmitted by SSTV. The signal shown

is ‘stalrcase’ or intensity steps starting at white and going down to black.

The synchronising pulse level is ‘blacker than black’. This staircase signal is
implemented using function 3 of the Arduino SSTYV signal generator described in

this article,

hardware and software techniques
at an inexpensive and accessible
level.

SSTV background

Analog SSTV images are still
images sent using a bandwidth

of typically less than 1500 Hz,
meaning that a standard voice
transceiver can be used to send and
receive images. The original and
most basic SSTV format is 120 lines
of 120 monochrome pixels sent in
about 8 seconds. Even the relatively
crude {by modern standards) 120

x 120 pixel image can provide
quite reasonable quality images. Of
course the original system didn't
use the term ‘pixel' as each video
line was a continuous analog signal.
Modern microprocessor based
systems divide each line (or row)
into a number of discreet pixels
which are sent sequentially; we are
all very used to this in our standard
TVs and computer displays.

Over the years, SSTV modes
have been developed that provide
higher vertical and horizontal
resolution {with and without cofour),
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but because of the requirement
that the SSTV signal must fit

within a standard voice channel

of approximately 2700 Hz, higher
resolution simply resuited in longer
transmission time. So a 256 x

320 pixel colour image might take
approximately four minutes to send,
which may not be ideal, especially
over transmissions paths that are
noisy and variable.

While there are many variations
on the theme, virtually all analog
SSTV systems have a number of
features in common:
¢ A vertical synchronising pulse

marks the start of each imags,

this pulse is typically 30

milliseconds of a 1200 Hz tene.
* A horizontal synchronising pulse

marks the start of each video

line, this is pulse typically 10

milliseconds of a 1200 Hz tone.
¢ Black pixels correspond to

atone of 1500 Hz with a

continuous range of brightness

levels through to white at 2300

Hz.

Thus the synchronisation and video
information is sent as a subcarrier
that varies between 1200 Hz and

‘2300 Hz which then modulates the

radio frequency carrier, usually as a
Single Side Band signal for HF use,
but Frequency Modulation on the
VHF bands wouild also work very
well. A typical video line might be
100 ms long, so a 120 line image
would take 12 seconds to send. The
waveform of a typical SSTV video
line is shown in Figure 1.

Note that different transmission
modes may alter the duration of
the lines (i.e. number of pixels)
and synchronising pulses to suit
particular needs and specific
mods information may be sent
by extending and modulating
the vertical synchronisation
pulse. This Is known as Vertical
Interval Signalling (VIS) (6) which
can be used to automatically
set the operating mode of a
suitably equipped recsiver; VIS
sends 8 or 16 bits of information
during the extended vertical
synchronising interval by
frequency shift keying (+/- 100
Hz) an vertical synchronising tone.
Normal operation of the vertical
synchronising system is not affected
by the additional data bits.

Figure 2: Block diagram of the SSTV generator showing module interconnections.

While most SSTV medes
send the vertical and horizontal
synchronising pulses, not all
receivers use them to display the
image. A number of modes ignore
the horizontal synchronising pulses
and simply rely on accurate timing
of each pixe! transmission (7). Such
‘free run’ systems offer a number
of advantages when operating over
a noisy channel, however timing of
both the transmitter and receliver
must be identical otherwise the
received image slants one way or
the other.

The Arduino SSTV signal
generator

As the SSTV signal is relatively
slow and narrow band it is easy to
generate using simple equipment.
In this case the microprocessor
reads an image file from a memory
card and converts the pixels into a
sequence of tones along with the
necessary synchronising signals.
The Arduino programing language
has some very useful and easy-to-
use instructions for tone generation
and timing. The timing instructions
are particularly useful as they have a
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Figure 3: Schematic disgram of the low-pass fllar and Fress-To-Tafl intenace.

resolution of 4 microseconds which
is more than adequate for SSTV
signal generation.

As implemented this SSTV
generator sends monochrome
Images of 120 lines by 160 pixels
and each pixel can have one of
sixteen levels of brightness. Each
image takes twelve seconds to
transmit and it operates using the
SSTV mode known as Robot B/W
12 i.e. a 12 second black and white
image and VIS is implemented
so that suitably equipped SSTV
receivers can corectly switch to the
correct transmission mode. Station
call-sign identification can also be
sent as Morse code.

The Arduino hardware consists
of a.number of modules known as
‘shields’ and they are:
¢ A Freetronics ‘Eleven’ (8)

Arduino microcontroller
* A Freetronics two line by sixteen

character LCD display (9)

* A Jaycar datalogging shield (10)
which contains a memory card
interface (cat XC4536)

¢ A homebuilt low-pass filter and
Press-To-Talk (PTT) output for
connecting to a suitable radio
transceiver.

Note that in general the Arduino
processors and shields are
interchangeable so that devices
made by other manufacturers

may be used instead of the ones
used in the prototype. The shields
conveniently stack on top of each
other making a compact module.
Figure 2 shows the overall block
diagram of the SSTV generator.
The SSTV output from the
Arduino microcontroller is a square
wave which must be filtered to
remove unwanted and unnecessary
high frequency components and
this is done using an active low-
pass filter with a cut-off frequency
of about 2400 Hz. A LM358 dual
operational amplifier (U1) buffers
and filters the SSTV signal.
Potentiometers R1 and R4 are used
to adjust signal levels into and out
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