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1 Introduction

SDRuno is a platform running under Windows, supporting Software Defined Radio applications
with SDRplay devices. SDRuno provides a uniform interface to the different devices (RSP 1A,
RSPII, RSPdx, RDSduo).

SDRuno also provides a standardized API, an Application Programmers Interface, for plu-
gins, i.e. program fragments carrying out some specific tasks, embedded in the SDRuno en-
vironment. Plugins use the SDRuno as a ”front end”, the front end that will take care of
device settings, tuning, displaying spectra, (some) filtering and - if needed - decimating the
samplerate.

I am not a big supporter of Windows, personally I prefer Linux both as development and
execution environment, and in the past years I have written quite some software for running
under Linux. One of the software packages written for Linux was a so-called ”swradio”, i.e. an
interface to devices together with a number of decoders, some simple, some more complex. The
plugins, described here for use with the SDRuno platform, are (almost) copies of the decoders
for my Linux (and Windows) swradio.

The plugins are

e SDRunoPlugin_cw, a simple decoder for CW transmissions (cancelled);

e SDRunoPlugin_cwSkimmer, another decoder for CW transmissions;

e SDRunoPlugin_psk, a decoder for transmissions in a variety of PSK modes (cancelled);
e SDRunoPlugin_rtty, a decoder for transmissions in a variety of RTTY modes;

e SDRunoPlugin navtex, a decoder for amtor-B, i.e. navtex, transmissions;

e SDRunoPlugin_fax, a decoder for weatherfax transmissions;

e SDRunoPlugin_drm, a decoder for DRM30 transmissions;

e SDRunoPlugin_ft8, a decoder for FT8 transmissons;

e SDRunoPlugin_acars, a decoder for acars transmissions;

e SDRunoPlugin_acars_M, another plugin for decoding acars transmissions with slightly
more functionality;

e SDRunoPlugin_apt, a very experimental plugin for decoding apt transmissions.
e SDRunoPlugin_wspr, a plugin for decoding and reporting wspr signals.

Navtex transmissions are usually on 518 KHz, weatherfax transmissions in my region on
3588, 4610, 7880 and 8020 KHz. RTTY is still in use for some meteo transmissions, and on
amateur bands. Of course cw, psk, rtty and ft8 can be heard/seen in the amateur bands.
DRM30 - while not very popular in these regions - can be heard in the 15 and 7 MHz regions.
The frequency ranges for both acars and apt are different, data in these modes is transmitted
in the 130 MHz band.



2 Why these plugins

Long time ago building a radio from elementary components was fun, with glowing tubes and
the soft hissing on switching the radio on. I made quite a few, but again, that is long ago.
After retiring I started again, but electronics iturned out to be completely different from the
electronics in my youth, i.e. no tubes, complex components for which you almost need a
microscope to decipher what it is, etc etc, and I let it go soon.

In the early years of my professional life I did a lot of programming (of course computers
in the late 60-ties and 70-ties was different. Popular computers had the size one or more large
refrigirators, a PDP-8 took 1, a PDP-9 took 3. Later on a PDP-11 arived with no less than
128 Kbyte, and the summum was a VAX and later an 68000 based systems with 1 Mbyte.

Programming was essentially in assembler, on main frames one could use Fortran, PL/I
and Algol, on the mini’s there as assembler and forgotten languages like BCPL.

After being retired, I picked up programming again and developed stuff - using Linux as
development and application environment. Ever since 2014 I am using SDRplay devices, and
when SDRuno matured it seemed interesting to transform a number of decoders - running as
separate program or as decoder mode in Linux programs - to plugins for SDRuno.

Since SDRuno (and most likely its successor) are excellent platforms, I developed some
more plugins (development still under Linux, then transition to the windows environment for
SDRuno).

3 Etiquette

The plugins are available for anyone who wants to use it, their sources are available, they
are not freeware, however, they are available under a license. The license is the GPL V2
license and it roughly states that the software is provided as is: the software is distributed in
the hope that it will be useful, but WITHOUT ANY WARRANTY; without even the implied
warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

Since a plugin is software, there is always a chance that it contains an error. Of course not
all errors show themselves all times, so plugins that run without problem on my W11 system,
may cause a problem on another platform. There may be a problem with the installation, there
might be some incompatibility between systems, or some unforeseen combination of events,
causing the plugin to malfunction.

Experience learns that there are two different styles in the reaction I get when such a thing
happens:

e From time to time I get a mail with some (usually unreadable) output and just the text
it does not work, sometimes even followed by a few "remarks” on the alledged quality of
the software.

e most other times I get a mail, reporting issues with a plugin; sometimes the plugin fails
to install, sometimes it does not show the expected behaviour, followed by a question for
help.

My standard answer on mails of the first category is: Read the license, stop using the software
and ask your money back.



On mails of the second category I usually respond, and - until now - manage in most cases
to solve the issue.

The bottom line being that I am happy to make the software available, no doubt about
it. However, if the software does not do what you want or what you expect it to do, read the
license before contacting me.

On both the CW plugin and the psk plugin I got some comments that they were ”crap”,
so they are not available anymore.

4 Installing the plugins

Installing a plugin is simply by placing it in the folder for community plugins. While it may
differ on different installations, on my W11 system the community plugins folder is a subfolder
in the folder Documenten. Location is determined by installing the SDRuno package, so if
unsure, ask the SDRplay people about it.

The SDRuno panel might contain a widget that contains the names of the plugins that
can be loaded. The control widget contains a label in the top with the text plugins. Touching
it will show the Plugins widget. On the picture on the front page the widget showing (some)
plugins in in the middle of the top row.

4.1 Installing required dll’s

Plugins are implemented as dll, i.e. Dynamic Load Libraries, entities that dynamically can be

added to (or removed from) a running program.
Some of the plugins need additional d1l’s for their functioning, these dll’s might or might not

be installed on your system already. However, to avoid problems it is strongly suggested to in-

stall the dll’s that are available in the folder required dllin the folder ¢:\Program Files (x86)\SDRplay\SDRuno.
Some of the dll’s are required for DRM decoding, some for handling output for (”.wav” )files

and a lot of them for the posting in the wspr plugin
The (current) set of required dll’s - available in the folder for required dll’s is

libfdk-aac-2.4d11 libsndfile-1.d11 1libssp-0.dll libgcc_s_dw2-1.d11
libssh2-1.411 libwinpthread-1.d11 libfaad_drm-2.d11

5 The simple plugins

Plugins for cw decoding, psk decoding, rtty decoding and navtex decoding a relatively simple.
They all use the IQ decoder output, i.e. have an input rate of 192000. The drawback is that
the main spectrum shows a spectrum with a width of 2MHz, and a signal with a width of, say
100 Hz, is not always easy to identify on such a spectrum.

The main spectrum provides possibilities of zooming in.

5.1 CW decoding (withdrawn)
5.1.1 introduction

continuous wave is one of the most simple ways to encode data, just switch a carrier on or off.



The morse alphabet is expressed in dots, dashed and spaces. The duration of a dash is (well,
should be) three times that of a dot, space between the dashes and dots has the same duration
of the dot, and the spacing between letters 3 times, so decoding seems trivial.

The obvious problem is to decide when there is a carrier and when there is only noise.
Having done that, decoding is merely a mattter of counting samples and deciding what the
current element is. Note that in practice the duration of the dash is not exactly 3 times the
duration of the dot, so decoding morse code requires some educated guessing.

In spite of the age of the technology, CW decoding is still quite vivid. On 14020 to 14040
KHz it is usually overcrowded with CW signals.

5.1.2 The plugin

SETT. SDRUNG CW Decoder
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The plugin (see picture) shows - if possible - decoded text in the top lin, the numbers -
here 63157 and 48093 - show the guesses for the duration of a dot and space element (in micro
seconds). Ideally they are the same and it is clear that there is a difference in the measurement
result.

The computed number of words per minute is - given these results - 19, a number shown
on the right side of the second line.

The second line shows two more numbers, here 5 and 3, indicating the strength of the
signal and the strength of the noise.

The spinbox showing 19 tells the software that the expected number of words per minute
is 19, the software sets sets the limits for guessing the duration of dot and space based on this
number.

The bottom line spinboxes set the filter depth and the noise strength values, both used in
guessing the border in sigbnal strength between space and data.

Since tuning to the signal is not always easy, the cw decoder provides a tuning assistent,
touching the button tune tells the software to compute the spectrum and switch the frequency
to the strongest signal in a range of 2 * 400 (the number in the spinbox) Hz.

Of course, the main spectrum shown by SDRuno has an excellent zooming facility, making
it much easier to tune to the right signal.



5.2 The psk plugin (withdrawn)
5.2.1 Introduction

psk, i.e. phase shift keying is a technique where the data is encoded as shifts in the phase of the
signal, with - at least theoretically - a signal with a constant amplitude. For amateur modes,
there are two variants, bpsk and g¢psk, standing for binary and quadrature phase shift keying.

Binary is - obviously - the simplest one, the phase shifts either 0 or 180 degrees, In the
quadrature mode phase shift can be 0, 90, 180, 270 degrees. In the binary mode there is one
bit per sumbol, in quadrature mode 2.

The rate for bpsk is 31.25, variants use the double or 4 times that rate. Qpsk has the same
rate.

Decoding is not very difficult, decimate the incoming samplestream to e.g. 500 samples
per second, then the duration for a single bit in bpsk (two bits in qpsk) is 16 samples. So,
collect 16 samples, such that the first 8 are part of one symbol, and the last 8 are part of the
next symbol. Then compute the phase difference between the two parts and send the bit to a
procedure that adds it to a sequence of bits for decoding.

The main problem is obviously the tuning, the width of the signal is a few tens of Hz.

5.2.2 The plugin

" )
tune
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Here the decoded text is shown on the bottom line. The widget has two rows with selectors,
the top row shows 3 comboboxes,

e selecting the Afc. If tuning is in range, the afc can be used to correct the offset, but do
not expect miracles here;

e selecting normal or reverse, sometimes the encoding of bits wrt to phase and phase change
is reversed;

e selecting the mode, i.e. bpsk31, qpsk31, bpsk63, etc.

Below these comboboxes there are two spinboxes, the left one for setting the degree of the
filtering (note that a high degree of filtering causes averaging in the signal), the next one is a
setting for a threshold value (i.e. when is the signal to be considered noise).

As with the cw decoder, a simple form of automated tuning is included, touching the tune
button instructs the software to tune to the strongest signal within a range, indicated by the
spinbox above the button.



5.3 The rtty plugin
5.3.1 Introduction

RTTY data is transmitted using a frequency shift between a mark and a space frequency. I.e.
as with psk, a continuous carrier is transmitted, with - depending on the baudrate - frequency
switches over a given range.

For amateur modes - btw it seems that rtty is less used than e.g. a decade ago - the
baudrate is 45 baud, and the distance between mark and space is 170 Hz. The amateurband
I am often listening to is around 14080 KHz.

From time to time one finds data transmissions, usually weather related - on non amateur
bands on short waves.

Decoding rtty signals is not very difficult, tune in to the frequency in the middle between
mark and space and count the durations of the mark and space signals. Since the difference
between mark and sspace frequency is - for amateur modes - 170 Hz, tuning is easier than
tuning a psk signal.

5.3.2 The plugin

par none
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The plugin has 8 control switches, and 4 indicators. The decoded text is shown on the bottom
line of the plugin. The controls are

e the shift, default set to 170 Hz, however, with a variety of options up to 1200 Hz;

e the rate, default set to the amateur rate of 45 buad, but, here as well, showing a variety
of options;

e the bits per element, default set to 5 as used for common baudot encodings;

e the stopbits, default set to 1, as used for common encodings;

e the parity, which is usually none, but the combobox offers other options;

e the msb, i.e. a selection between msb most significant bit or Isb, least significant bit first;

e the afc on or off, the software measures the distance between the tuned frequency and
the mark and space frequencies and is able to correct itself (a little);



e reversed or not, tells whether or not mark frequency is the higher one or the space
frequency.

The small number displays to the left give an indication of the measured frequency offset
and the computed baudrate.

5.4 The navtex plugin
5.4.1 Introduction

NAVTEX (NAVigational TEleX) is a service for delivery of navigational and meteorological
warnings and forecasts, as well as urgent maritime safety information (MSI) to ships.
The transmissions are layered on top of SITOR collective B-mode. SITOR-B is a forward
error correcting (FEC) broadcast that uses the CCIR 476 character set. NAVTEX messages
are transmitted at 100 baud using FSK modulation with a frequency shift of 170 Hz.
So, other than with common RTTY messages, the text of the message is protected on two
levels, a FEC protection on bit level and a (simple) protection on text level by preceding the
message with a ?ZCZC” prefix.
On the internet one finds a list of coastguard stations that transmit these navigational mes-
sages together with the transmission times, see ”https://en.wikipedia.org/wiki/List_of_Navtex_stations”.

10



5.4.2

The plugin

afc on v MV strict fec Ll message v
clear

-86.186676 2932528 no valid data

ZCZC PASS
NETHERLANDS COASTGUARD
NAVIGATIONAL WARNING NR. 89 020216 UTC JUL

IN

34
33-

A

SHORE TRAFFIC ZONE NEAR TEXEL

POSED FREESPAN PIPELINE AND REDUCED DEPTH
67N 004-43.86E
) BY ATON ISOLATED DANGER BUOQY

GUARD VESSEL ANDREA YJTKS IN VICINITY
KEEP CLEAR OF AT LEAST 0.5 NM

NNNN

15>SDRunoPlugin_|
1»Done building

While not shown in the widget, on starting the plugin it will set the tuned frequency in the
SDRuno platform to 518 KHz (of course you can change that to whatever frequency you want).

Other than the previous version, the widget in the current version shows complete messages.
The top lines are reserved for the controls, a few comboboxes and buttons and a status label.

afc switch, as with the rtty decoder, a limited form of automatic frequency correction is
possible, of course tuning should already be between the mark and space frequencies;

normal or reverse. The signal is a regular FSK signal, the setting relates to the position
of the mark and the space, i.e. which one is the high and which one is the low frequency.

strict or non strict, i.e. with the FEC switched on off, the default setting is the FEC is

9 On” .

message, i.e. protected and checked, or anything that is seen as data. Default is ”mes-
sage” is "on”.

file touching this will show a file selection menu. When a file is selected, the navtex
messages will be stored in it (i.e. contrary to a previous version, NOT all text). Touching
the button when the file is open will close the file.

clear, clear the screen and reset the system.

11



The two numbers give an indication of the signal quality resp.the computed frequency offset
for optimal decoding.

New is a clear button on the second line, touching this clears the textfield and resets the
state of the decoder, and new is the status field, telling here that currently the incoming data
is not valid.

6 The cwSkimmer (new design)

Tuning to a cw transmission is usually hard. The transmissions are short, and by the time the
tuner is set, transmission stops. The ”skimmer” was created to monitor a band with a width
of a few KHz, such that wharever was transmitted in that band could be decoded.

In order to achieve that, the ”skimmer” operates not in the time domain, but in the fre-
quency domain. The samplerate of the incoming samples is 192000, the cwSkimmer computes
using a fouriertransform, 500 times per second a spectrum with a defined number of bins.

In a continuous stream of computed spectra, the signal energy in a selected subset of the
bins is measured and duration of space and data is determined. Based on these figures a
decoder for each of the selected bin tries to detect dots, dashes and spaces and tries to map
these into text.

SETT.

| SDRUNO cw skdmme |
T 14017KHz  14017KHz
w

= "~
3 = reset 3 — 2048
v b

index frequency WPM  decoded text o
0

0
0
0
0
0
0
0
0
0
0
13 14017509 26 EMB D F2ZY D E EAGMG E¥* GA*SNM BK R * 73 TU E E CQ CCQ DE EAGNE EAGN

16 14017602 27 ENB D F2Z ¥ D E EAGBNG E** GA®3NMBK R ™73 TU EE CQ CCQ DE EABNE EABN
17 14017695 28 D FZZY D E EAGNG E*NB GA™3 NNBY 3 CQ CC DE EAMNB EAGBMB

=T = T R = R = T~ T = R = R = Y = R =]

B Qe L FmCE O ¥

Obviously, only a selection of bins is taken into account, the number of bins is selectable by
the user. The maximum number of bins data of which is processed is 32. The center bin - bin
nr 16 - contains the data of the selected frequency,

The width of the bins can be selected, three options for the FFT size are available. An fIt
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size of 512 results in a with of the bins of 375 Hz, fft size of 1024 of 187 Hz, and an fft size of
2048 of 93 Hz.

Since each bin tells the "energy” in the frequency (band) the bin stands for, it will be
obvious that for a weak signal, a smaller bin width leads to a better SNR. So, selecting the
”2048” mode gives a better chance to decode weaker CW signals, the price (everything has a
price) is that the band covered by the 30 bins is just less than 3 KHz. The default is set to
710247, which gives a bin width of 187 Hz, and a coverage of 5.5 Kh. The setting to ”512”
gives a coverage (for all 30 bins) of over 11 KHz.

6.1 Rhe plugin
T 14011KHz  14016KHz
b

SETT.
| . | T~
27 e reset =
c ~ 3 v

index  frequency WPM  decoded text
]

0
0 0
0 0
] ]
0 0
0 0
0 0
] ]
] ]
0 0
0 0

14013845
14014032
14014215
0

P
=3

| DTF* RD1 5Z443EW 5TA44I7 L7ZH4EK
TAOMT 5TU LZ44A4MDLTFRD 7C RDVC 5E K LZ441Z TS3EQ 5NN E LZ44NG LZ4417 LZ44LB3
K4EZ L74

[T ]
L=J ==

14014780 RCyESM EV3E 75M E75M T Q E75M WUS3EW
14014867 RCE75M E75M CTEV3M E75M Q E73M ETEE 3US3EW
14015154 CO A 575M E7SM E Q EVSM EUS3EW

0
0
]
0
0
0
0
]

The plugin contains a few controls on the top line, from left to right

e The "selector” for the number of bins. As mentioned the center bin is bin nr 16, the
selected bins are centered around this bin. If decodable data is detected in a bin, the
frequency - in Hz - is specified as well. The picture shows that two signals are being
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decoded, one around 14014032 Hz and one around 14014967. The picture shows that the
bins ”leak”, the result of the fourier transform on the signals, leaks to the adjacent bins.

e the "reset” button with the obvious function;
e the "threshold” selector, a value helping to decide what is noise and what is data;

e the "mode” selector, as discussed, proved a selection between three values: 512 (wide
bins, wide selection), 1024 (default bin width, default width for selection) and 2048 (small
bin width, limited width for selection).

Next to the controls, the frequency coverage is shown.
The data part in the widget shows for columns:

e the index of the bin (as said before, bin 16 contains data for the selected frequency;

if data is detected the center frequency of the bin is shown;

an estimate of the speed in terms of Words per minute;

the decoded data

7 The weatherfax plugin

7.1 introduction

Weatherfax data is still being transmitted on shortwaves, typical frequencies that I receive are
3855 Khz, 4610 Khz, 7880 Khz and 8040 Khz. The encoding of a picture starts with a single
tone (for the commom Wefax576 mode 300 Hz), followed by a number of lines with white
margins left and right, and a black middle. These synchronization lines are followed by the
lines of the actual picture. At the end of the picture another tone is transmitted, usually 450
Hz.

The picture can be quite lengthy, and since the transmission speed is 2 lines a second, a
full transmission of a 1200 line weatherchart takes about 10 minutes.

14



7.2

E

The widget

ETT.
_ ] reset | 4 121 ] cheat | [ corre [0 : save Sngl

N Qébs_tzio;:-hic!. ,_nd. 2oals - - . . [ [

The plugin operates in one of a few states, on startup the state will be APTSTART, after
recognizing a start tone the state will be PHASING, on successful recognizing the phases and
synchronizing, the state will be ON_SYNC and the picture will be decoded. When recognizing
an end signal (or after a predefined number of recognized lines) the state will be FAX_DONE.

The widget shows two lines with displays and controls and about 600 lines for the trans-
mitted picture. The size of the picture displayed is half the real size, when saving the picture
(see the selectors below), the picture in its original format is saved.

The controls and displays on the top line are

transport mode, by default Wefax576. Alternatively Wefaz288 can be selected;
modulation, by default FM, alternatively AM can be selected;

phase, the software assumes that the encoding of black and white in the signal is reversed;
black and white or color;

1900-400, with as alternative 1900-450, tells the deviation of the signal wrt the central
frequency. The 1900 number is here meaningless, one should tune to the exact frequency
of the transmission rather than tuning with an offset of 1900 Hz.

The top line furthermore contains an indicator for the state (not shown here) and - if a file is
selected - the (path)name of the file.

15



The second row contains

e the save continuous selector, having enabled this, the software will continuously try to
detect pictures and save results into a file;

e the reset button, touching this will reset the mode of operation;

e the cheat button, which will make the software think that synchronization is achieved,
and will set the state to ON_SYNC.

e the correct button, which will allow a user to correct the number of samples per line, for
which

e the correction value is used.
e the save single selector, instructing the software to save the received picture into a file.

The number on the left tells the aberage frequency of the encoding of the current line, the
other number tells the number of the current line.

8 The DRM plugin

8.1 Introduction

DRM, Digital Radio Mondiale, is a type of digital radio that is transmitted on medium and
shortwaves. Here in western Europe there are not many transmissions anymore, but some
people believe that it has a future.

A DRM transmission fits within the transmission scheme of AM transmissions in short and
medium waves. While there are some variations in bandwidth and mode, most transmissions
(at least the ones I can receive) are just 10 KHz wide.

A DRM transmission is recognizable on the main spectrum of the SDRuno, rather than
a single carrier with some sidebands, one sees about 300 carriers, close to each other, as in
the picture. Distance between the carriers is app 45 Hz, and each carrier ”carries” part of
the transpoted data. The major drawback of this type of technique is that tuning must be
(almost) perfect, otherwise decoding will be impossible. In case of DRM, a frequency offset of
over 23 Hz makes the transmission unreadable. Fortunately the transmitted data contain some
special markers that will help the decoder to correct frequency.

16
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8.2 The plugin

SDRUNO DRM decoder

time sync

The widget does not provide controls for tuning, if a reasonable signal is found, the software
computes the frequency offset continuously and will correct for it. Important in decoding DRM
is synchronization, there are four steps in synchronization:

e time sync tells whether or not the software is able to detect a bitstream looking more or
less as a DRM stream:;

o FAC sync tells whether or not the software is able to decode some data in the input
stream, giving information about the structure in the input stream;

e SDC sync tells whether or not the software is able to extract information about the
encoding of the service(s) in the input stream;

e AAC sync tells whether or not the software is able to decode the data of the current
service and create audio from it.

17



The four blocks left of the display on the widget give these indications. As can be expected,
green is good, red is not. Successful decoding requires all 4 indicators to be green.

To give an impression on the (quality of the) signal, the current version is equipped with a
constellation display. The widget has a (single) control, one may choose which constellation is
to be shown, the default setting is ”MSC”. In general the "FAC” (Fast Access Channel) part
of the signal - giving the decoder information on the content of the transmission - is encoded
as 4QAM signal, i.e. the display ideally shows 4 dots, where each dot is decoded into 2 bits.

The "SDC” (Service Description Channel) part of the signal, i.e. the part containing info
on the service(s) carried, is encoded as either 4QAM or 16 QAM. The picture here shows
16QAM, each dot is to be decoded into 3 bits. The actual service data, contained in the
so-called "MSC” (Main Service Channel), is encoded as 16QAM or 64QAM, where each dot is
to be decoded into 4 bits.

The picture clearly shows that the software "had to think very deep” before being able to
map this cloud of dots to audio.

The two numbers top left give an indication of the detected frequency offset (the frequency
itself is not shown), the overall ofset is obtained by adding these two numbers.

The bottom line tells that the spectrum type was 3, i.e. just a 10 Khz wide spectrum, the
mode, telling how the data is organized, is mode B, the data is encoded as QAMG64, the audio
encoding is plain AAC and the baudrate of the audio output is 24000 baud.

The space between the bottom line on the picture and the bottom of the picture may
contain a text message, a message encoded within the audio stream.

9 The FT8 plugin

9.1 Introduction

FT8 seems to be a quite popular mode, messages are very short, less than 15 seconds and
highly structured. In the 20 meter band - my favourite - is the spectrum around frequency
14075 Khz usually overcrowded with the short FT8 messages.

FT8 decoding is essentially based on a - more or less - ”intelligent” brute force approach.
In a first step an attempt is made to preselect the potential messages using detection of a
Costas array, 5 tones on different frequencies, that is used for locating the message.

In the second step for each of these potentials an LDPC based error detection/recovery
mechanism is applied, in a third step resulting messages are subjected to a CRC check. There
is no garantee that all messages in such a message stream are detected and decoded.

The code in the plugin uses parts of the code of the FT4FTS8 decoding software of Karlis
Goba, in particular the LDPC decoder is (almost) a copy of his code, and the copyright to the
parts taken or derived from his code are gratefully acknowledged.
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9.2 The plugin
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The picture shows the output, apparently from a transmission around 4.33 PM. The mes-
sages have a (more or less) standard FT8 format, preceded by 3 columns

e the time of decoding the message;
e a strength indicator (derived from the strength of the costas array);

e the frequency of the message (the accuracy of the frequency obviously depends on the
accuracy of the reading from the SDRuno platform, and is expressed in steps of 3 Hz.

The two row on top of the widget show some controls.

e the spinbox, here set at value 10, sets the number of iterations to be applied in the LDPC
decoding. A higher value may lead to better decoding results, although values too high
will lead to false positives.

e the spinbox with value 2000 sets the searchwidth in Hz, the range around the currently
selected frequency where the software will search for FT8 messages;

19



e the button labeled file, when touched will instruct the software to show a file selection
menu for storing the results (in plain ASCII), touching the button when a file is open
will close the file (of course, closing the plugin has the same effect); The label to the
right, here colored green, will change its color to red when a file is open;

e the button labeled preset will add the currently selected

e the combobox - here witht the text All allows selection of an output filter. If - as in
the picture - All is selected all output is shown, selecting the alternative, labeled CQ
filters the output such that only CQ messages are shown; frequency to the list of preset
frequencies.

e The label wwith text V2.8 shows the version number of the software;
The second row

e the button reporter, when touched will activate a handler to transmit the received data
to the so-called psk reporter. If transmission is successfull the label to the right will color
green. Jem Sending data to the reporter will only work is a callsign is filled in, the button
with that name - when touched - shows a small widget where such a callsign can be
entered.

e The combobox showing presets allows selection between a number of predefined fre-
quencies, known to be FT8 frequencies (Of course you can choose your own frequency
in SDRuno, and as mentioned earlier, frequencies can be added to the list of presets).
(Obviously, the list will be maintained between invocations of the plugin).

e the button labeled delete will delete the last element of the preset list.

10 The acars plugins

10.1 Introduction

Acars stands for Aircraft Communications Addressing and Reporting System, a digital datalink
for transmitting short messages between aircraft and ground stations. The plugins decode
Acars transmissions in the VHF band (around 130 Mhz).

It should be emphasized that the SDRuno plugin for acars decoding uses parts - rewritten
though - from the implementation of the Msk decoding and the printer functions from the orig-
inal acars decoder that was written by Thierry Leconte and his copyrights are acknowledged.

Transmission frequencies for Acars differ from continent to continent, Uusually there is a
main frequency and some alternative frequencies per continent (or part of it).

There are two versions of the acars plugin, the first one is for decoding data on a single
frequency. The second one uses the fact that a frequency range of 2 MHz can be covered by
the SDRplay devices and is able to decode data from different frequencies.

Both plugins have selectors for selecting from common acars frequencies.
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10.2 The acars plugin
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Controls for the regular acars plugin are:

e the continent selector. Frequencies differ per continent, so the continent selector can be
set, selecting a continent will ensure that the frequencies, listed in the the combobox
next to the continent selector, are the ones valid for the selected continent.

e the frequency selector. This combobox shows the frequencies common for the selected
continent. Of course tuning to a different frequency using the SDRuno platform is always
possible;

e the verbose selector. Setting this selector will create some more details in the output;

e the file selector. Touching this selector will instruct the software to show a file selection
menu. When a file is selected, all output will also be written to the file. Touching the
button when the file is open will close the file. If a file is selected, the label will color red;
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e the standard selector gives a choice to different forms of output. Standard is displays in
the picture, a one line output per message or a monitoring message.

10.3 The acars-M plugin
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The difference between the regular acars plugin and the acars-M plugin is that the acars-M
plugin handles messages from more than a single frequency at the same time. The picture
shows that Furope is selected, and that the plugin listens to 3 frequencies, 131725, 131525 and
131825 (as a matter of fact, the picture is old, and for Europe one chooses either Europe_1 or
Europe_2, Europe_1 with 5 frequencies within a 2 MHz range, Europe_2 with 2 frequencies).

So rather than selecting a continent first and a frequency for transmissions within that
continent next, one chooses here a label, and each label represents a continent and a few
frequencies used on that continent. For Europe one may choose between Europe-1 and Europe-
2, for the US between USA_1 and USA_2, furtermore for Australia and Japan.
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11 The EXPERIMENTAL apt137 plugin

11.1 Introduction

As known, there are hundreds of satelites flying over our head, some with somewhat undefined
purpose, quite a number watching us or our environment. Three satelites, flying polar circles,
transmit pictures, photographs of the earth, on a frequency that is known and with a format
that is known. These satelites, the NOAA-15, NOAA-18 and NOAA-19 transmit data in the
137 Mhz band and - with some effort - the pictures (photographs) they send downwards can
be received.

The photographs are transmitted in an analog form, basically a number of values, one value
per color grey, organized in lines, lines with a defined structure, 2 lines per minute.

Modulation of the values is first as AM signal on a 2400 Hz carrier, and then FM modulated
and transmitted on a frequency specific to the satelite.

Of course there are issues. Satelites fly fast, and their appearance over the horizon is usually
limited to at most about 15 minutes. Furthermore, transmission power is very, very low, so
one needs a decent antenna for the reception of the signal. Since I am a person with two left
hands, I only made a very simple antenna, the one described in

"http:/ /rfelektronik.se/manuals/Datasheets/DIY %20137MHz%20W X-sat%20V-dipole%20antenna.pdf”.

Although I get a signal, it is pretty weak and the quality of the pictures is not very high.
Rather than sitting from time to time in the rain outside aiming my antenna to an assumed
azimuth, I developed - based on a decoder made by ” Gokberk Yaltirakli” and available under
a GNU GPL and using an Adalm Pluto - a simple ”transmitter” for fake APT 137 pictures to
test the decoder. In that sense the decoder is experimental, I got some data from a satelite, but
most of the testing was done with my own generated transmissions. Of course, I'm interested
to learn about experiences.

11.2 The plugin

3 peromtezocien o H @ @ : L 5

A line in an APT picture contains 2080 pixels, since the screen on my laptop has a width

of around 2000 pixels, I have the picture reduced on the screen. In ”core” the picture has its
full size, and saving it (as a bitmap) preserves the full size.
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The controls om the top of the widget are:

e the satelite selector, when selecting a satelite (either NOAA-15, NOAA-18, or NOAA-
19), the plugin will ask the SDRuno platform to switch over to the frequency specific to
that satelite;

e the start button, touching it will start the actual attemtps to decode;

e the stop button, touching it will stop de actual decoding attempts, some other operation
will only function with decoding swtiched off;

e the save button, when touched will instruct the software to present a file selection menu.
After selecting a file, the current picture is saved, as said in the full format as bitmap;
Touching the button is a void operation if decoding is "on”;

e the reset button, when touched will - as the name suggests - reset a number of variables;

e the reverse button, when touched will - as the name suggests - reverse the picture. As
can be imagined, sometimes the satelite passes the region from north to south, other
times from south to north, in which case the picture will be upside doen. If decoding is
off, the picture will be reversed;

e the print button, when touched, will reprint the picture on the screen. This is useful
when changing the ”grey setting”, with the slider.

e the grey slider alters the mapping from incoming values to grey values (a little);

e the dump button will , when touched, instruct the software to present a file selector,
with which a ”.wav” file can be selected. If a file is selected, the incoming data, i.e. a
samplestream, will be saved after the FM decoding and after converting it to an 11025
Ss single channel stream. The reason is that I found a few decoders on the internet that
could decode input after the FM decoding and as single channel streams with lower rates.

The green label on the top line indicates that the software seems to be synchronized, the two
numbers to the right tell how many samples from the start of the current buffer the first pixel
of the line is found. Since that is computed in two different ways, there are two numbers that
should not differ too much.

The number to the right of these 2 numbers, here 105, is the number of the line being
written.

12 The wspr plugin

wspr is a ”whisper” mode, signals are usually pretty weak, and are made up of a few tones,
in frequecy very close to each other. The bandwidth of the signal is (roughly) 6 Hz, the tones
have a frequency shift of about 1.45 Hz. The duration of a message is nearly 2 minutes, and
messages start (should start) on an even minute.

Decoding wspr signals is pretty tough, happily there is a ready-made set of functions that
will do the hard work (wsprd). It must be stressed that the copyrights for those functions

24



belongs to the developers, Joe Taylor and Steven Franke. These functions are included
integrally in the code of this plugin.

What needs to be done to use that ”core” is basically to build a front end that deals with
the input device, the frequency selection, some filtering and processing the output.

That is precisely what the SDRunoPlugin_wspr does: it functions as a front end for the
”core functions” taking care of the input handling, the various settings and the ”output”.

The output of the plugin is a list with elements describing the signal heard. The last 25
lines of the output appear on the widget, the full output can be written to a file (in .csv
format, so it can be read in a formatted way by e.g. OpenOffice or its Windows equivalent.
Furthermore, the output can be "posted” to the site of the psk reporter. Precondition is that
the software knows your callsign and location, the widget contains a selector with which a
callsign and a location can be given.

The plugin will continuously read in messages, and - while the next message is being read
in - will try to decode the message and generate output. So, it might happen that subsequent
messages contain signals of the same transmitter. To avoid that, a message will only be shown
if the caller was not seen for at least 10 minutes.
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(It shows that my antenna equipment is ”limited”, the messages seen are all from neigh-
bouring locations).
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12.1 Installing the plugin

Installing the plugin is simple, just copy the dll file to the folder for the community plugins.

12.2 The plugin

s
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Op top of the weidget there are two lines, the top one contains all selectors, the second one
labels that tell about the status of the processing of the widget.

The frequency selector. The combobox contains a list of the frequencies, known for wspr
frequencies, the default is the frequency in the 20m band. While a frequency may be
selected at any time, the software will delay the actual effectuation until the current
message is completely read. One exception, in the waiting time on startup (which may
last for nearly 2 minutes), attempts to set or change the frequency using the band selector
will be obeyed immediately. The setting in the picture here is the wspr frequency in the
30 m band.

The callsign selector, when touched, will show a small menu where a callsign and a
location can be entered. The callsign and location will be kept between invocations of
the plugin. (Note that if no callsign and location are entered, the plugin will never post
the results.

subtraction on or off. If a message is decoded, generting the signal the message should
have had and subtracting that from the incoming signal may help in decoding other
messages in this buffer;

switching quick mode on or off. Quick mode is - as the name suggests - a mode where
some tests are done less rigourously;

reportmode button, indicates whether or not the results should be uploaded. Switching
the report ”"on” will start a module that tries to connect to the psk reporter site and - if
successfull - will take care of the posting;

the reset button, with the obvious semantics;

A dump file button for the results shown. On touching, a file menu is shown. The
received messages will be saved in the selected file in a format that can be displayed by
e.g. OpenOffice (or obviously, its Windows equivalent).

a label telling the version number (here 1.0);

a copyright symbol.

The second line
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e the callsign of this receiver station;
e the locator of the receiver station;

e the counter. WSPR transmissions start on even minutes, so when starting the plugin
there is usually a waiting time (that may run to up to almost 2 minutes), and when the
transmission is on, during just about 115 seconds data is transmitted. The label tells
the seconds to wait or the seconds the software is reading the current transmission. The
picture shows that it was taken when 55 out of 115 seconds was passed when reading;

e A label for status messages, usually telling the number of cycli passed. The picture shows
that the 7-th buffer was processed, so now the program is reading for the 10-th cycle;

e A label for telling the status of printing and posting the results. If reporting is selected,
the first message indicates whether or not a connection could be made to the pskreporter
site. If posting succeeds, the message posting OK is shown.
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12.3 The pskreporter

Similar to e.g. the F'T8 plugin, this wspr plugin is able to send data of the received messages
to the psk reporter. This reporter displays on a map the location of the "monitor” as well as
the location of all transmitters from which a message is received. The map below shows an
example.
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13 The Gnu GPL

As mentioned before, the software is available under a GPL V2. Since I am using ideas and
some code parts of other software that is available under this or a similar license, GPL V2 is
the license for all my software.

Roughly speaking it means:

e the software - including the sources - are available as is, no garantee on the correctness
of usefullness is given, but anyone can see for itself whether the software is useful for
one’s own purposes or not. Being available as is obviosuly implies that I am not obliged
to react on comments or questions for modifications or additions. It also means I am not
responsible for the effects of using the software: while not foreseen, if the software ruins
your computer, do not blame me;

e You are (always) invited to remove errors, both real and alledged errors, to add functions
or to use parts of the software for your own software. However, you should make the
modified software available under the same license. Of course, if you just keep the software
for youself, no one else will see it, however, if you make your software available , you
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should provide the sources and - obviously - acknowledge the copyrights of the provider.
As an example, the error correcting facility and the actual wspr decoding software are
included in these plugins and the providers of these parts (both parts are included as
slightly modified sources) keep having the copyrights of the providers.
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