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Errors and macros for contesting



WHAT IS NEEDED?

To assemble a station for receiving and
transmitting radioteletype, the following
would be required :

1. A decent antenna for the freguencies

used.

2. A good communications receiver with
b.f.o. (beat frequency oscillater) for
Morse reception.

3. A stable transmitter suitable for Morse
transmission.

4. A teleprinter machine.

5. A radioteletype demodulator to change
the output of the receiver to d.c. pulses

to operate the teleprinter.
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Hardware , still in use .

ST-6000

ST-8000

Timewave DSP-599zx




Software

All three elephants = WinTest, WriteLog,
N1MM and one engine = MMTTY.
bdw - also RCK and others.

Any alternatives ? Yes = MixXW , TrueTTY,
Fldigi....

Better and/or best ? Black magic.....



THINGS THAT CAN BE DONE
WITH RADIOTELETYPE

6. ¥Foreign Countries. Although a majority
of radioteletype operators are in the
United States, a surprising number of
foreign amateurs are already on radio-
teletype with more doing so all the time,
particularly in Europe. The DX-en-
thusiast will find ample opportunity to
contact many countries, and WAC
( W orked all Continents) is easily possi-
ble—in fact one of the more active DX-
enthusiasts has worked over 53 coun-
tries on twoway radioteletype.
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RTTY Software Comparison

Procedure

A 200-second RTTY message (904 characters) was generated with WSCGen 1.80;
AWGN channel del applied to the I in PathSim 1.0;

L)

. WAV file resampled at 11025 Hz and played back in MS Sound Recorder 5.0;
. Audio routed to each RTTY program via Virtual Audio Cable 2.04;

Message decoded with TrueTTY 2.37, MixW 2.13b and MMTTY 1.65b
{AFC and Squelch OFF, all other settings default);
Errors counted with RttyCompare (see below);

. Steps 2 - 6 repeated for different SNR levels;

Steps 2 - 7 repeated for B_‘lﬁerg_chénh‘ei profiles;

- [ Charts plotted in Graph 3.2.2.

Results
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VE3NEA / Alex procedure

Procedure

1. A 200-second RTTY message (904 characters) was generated with
WSCGen 1.80;

2. AWGN channel model applied to the signal in PathSim 1.0;

3. WAV file resampled at 11025 Hz and played back in MS Sound
Recorder 5.0;

4. Audio routed to each RTTY program via Virtual Audio Cable 2.04,

5. Message decoded with TrueTTY 2.37, MixW 2.13b and MMTTY 1.65b
(AFC and Squelch OFF, all other settings default);

6. Errors counted with RttyCompare (see below);

7. Steps 2 - 6 repeated for different SNR levels;

8. Steps 2 - 7 repeated for other channel profiles;

9. Charts plotted in Graph 3.2.2.



AWGN — additive white Gaussian
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WZ71| procedure

* A 1400 character text file of ham calls and five digit number groups was created.

* The text file was fed into MMTTY to generate a six minute wave file with several seconds of "diddles" before the text began. Standard
RTTY audio frequencies were used (2125/170).

* Virtual Audio Cable was used for all audio connections so the testing is independent of the quality of any physical sound card.

* The recording and playback was done in Audacity.

* PathSim, from AE4JY, requires a 16 bit, 8 khz mono wave file as its input and exports a similar file after adding noise to the signal.

* The 8 khz wave files from PathSim were loaded into Audacity and resampled to convert them to 11.025 khz sampling rate with its
high-quality sinc interpolation with triangle high-quality dither.

* Parameters on each software package were set as a ham might change them during a QSO when he was experiencing difficulty

copying the other stations. As each program was used, | set that process to "High Priority" in Windows XP. | saw no evidence that the
performance was limited by CPU availability for either the RTTY program or Audacity.

* Unshift On Space was turned off on every package. At least some packages performed worse with it turned on because about 30%
of the characters were number groups.

* AFC was used in a trial run to check the tuning and then turned off when data was collected.

* The text resulting from the tests was pasted into RttyCompare from VE3NEA which compares the received text to the expected text
and calculates the number of errors. Alex's work with RttyCompare essentially drew a map showing how to do this experiment. His data
also called my attention to TrueTTY.

* Multipsk uses a larger character set than the other programs and so errors in its text would contain characters that RttyCompare
could not analyze. Consequently, the editor function in MorseCat was used to remove non - Baudot characters from the Multipsk text files
before pasting into RttyCompatre.

Fldigi 3.12.5 -- Used 300 hz filter

TrueTTY 2.76.2 -- Used the "Optimal" filter setting.

MixW 2.16 -- Used the "2 Filter" setting

MMTTY 1.66G -- Used the Standard Profile with the Band Pass Filter but not the Notch

WinWarbler 6.6.2 -- Used the Hyper Sensitive profile with the Band Pass Filter with and without the Notch filter. WinWarbler uses
MMTTY as its RTTY engine so MMTTY can be configured to perform exactly as WinWarbler does but WinWarbler has a pre-configured
Hyper Sensitive profile.

Digital Master 780 version 5.0-2356 -- The documentation specifies 8Khz as the default sound card sampling rate. Consequently |
collected data both with the 11 khz wave files that were used with other software plus the 8 khz files resulting from PathSim before up
sampling. The results were very similar.

Multipsk 4.16
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YL2KF procedure

A 200-second RTTY message (904 characters)
was generated with WSCGen 1.80;

Radio channel model applied to the signal in
PathSim 1.0;

WAV file not resampled and played back in
Windows Media Player,

Audio routed to RTTY program from other
computer via audio cable.

Message decoded with MMTTY 1.65G
paralel 5 decoders with two different (on board
and USB dongle) soundcards;
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MMTTY profiles
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Default standard RTTY
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5 different profiles , two soundcards
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MMTTY and MMVARI
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45.45 baud and NET, AFC .

the FSK ports in the microHAM devices do not work a  tthe nominal Amateur
RTTY data rate of 45.45 baud -- you will have to configure it to use 45.0 baud.
While this is not ideal with demodulators that are tuned for 22 msec bit periods,

there should be no noticeable difference in perform ance except w hen the SNR
IS very poor.

Before further discussion on this subject, be aware of three no -no's on RTTY
never use NET when CQ'ing, never use AFC when S&P a nd never acti vate NET
and AFC at the same time.



OH2BP SARTG HNY Contest
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PCM2902 notes by W7AY

There could be issues that are not fldigi specific, but specific to the PCM2902 and the
underlying operating system (you didn't say if you are running it on Windows, Linux or
Mac OS X). The thing you need to be careful of when using the Burr-Brown, ergo the
SignaLink USB, in Windows is that you need to select sampling rates that evenly
divides 96000000. l.e., don't chooe 11025 s/s or 44100 s/s sampling rates, or your
transmit frequency might not zero beat to your receive signal (no kidding!) Choose
something like 12000 or 16000 or 32000 s/s instead. Mac OS X modems that uses
Core Audio does not have this frequency discrepancy since Core Audio resamples
audio to the internal clock of the computer based upon time stamps. However, on the
Intel version of Mac OS X, has a much worse problem if you choose 11025 or 44100
s/s with the Burr-Brown PCM2902. So you also need to use 16000 or 32000 s/s if you
are on an Intel based Core Audio modem software. fldigi does not use Core Audio, so
it does not have that problem on Mac OS -- but to be safe, use 16000 or 32000 s/s
when you use a Burr- Brown codec sound card such as the SignaLink. You can
identify them by the PCM2902's USB PID/VID. You should be able to Google for the
PID/VID of that codec. W7AY / Kok Chen = cocoaModem

http://homepage.mac.com/chen/w7ay/Site/index.html



9 demodulators in cocoaModem

P.S. why 9 RTTY demodulators in cocoaModem? | have mentioned this before but it might be
salient to repeat it as long as we are talking about comparing modems. | am sure there are many
of us who have seen a ST-8000 decode a character wrongly while a lowly KAM Plus decodes it
correctly. When people say the HAL is better than the KAM, they mean that the ST-8000 is better
on the average, not with every character. I.e., when you compare the two modems, the better
modem is not *always* right. It is just right more times than the worse modem is right. This effect
is prevalent enough that from as long as | could remember, many contesters run with two
modems and keeping an eye on the output of both modems. If 2'is ood, why not more? Well,
your eyes and brain get tired very easily. In software, extra demodu ators also cost nothing; it is
not like you have to shell out $4000 to HAL for each one -- | simply instantiated more copies of a
modem object (Obective-C is object oriented). What cocoaModem does is to run 9 FSK
demodulators behind your back, then use majority voting (9 is an odd number by design) to
decide which character it prints to the screen. Each demodulator has a slightly different ATC time
constant and relative multipath delay. You don't have to keep an eye on multiple screens or
windows, the majority voting module does it for you. The majority is not always right of course, but
they are right enough times to make it worth spending all the extra processor cycles. This also has
an additional advantage that | use this for squelching. The more demodulators have a character in
common, the less the chance the character Is squelched away. The squelch slider is simply a
value of how many demodulators must agree for the character to print. It is probably trivial to add
to MMTTY, by the way :-). Just run each demodulator with a slightly different "MMTTY parameter."
Then use an HF channel simulator to decide what sets of parameters you want to use.

W7KY



Old e-mail by Patrick / FGIRF

Hi Chen Many thanks for pointing out Alex's work, which for some reason | had missed... Very
interesting indeed... | have not tried true-TTY yet, but having played a lot with pathSim and
MMTTY, | know that MMTTY sensitivity can be simply increased by turning the BPF filter on
(which unless mistake is turned off when using MMTTY defaults). Further sensitivity improvement
can be provided but playing with filters parameters i.e using very sharp FIR filters and even a
sharp notch between the tones (to make a kind of twin-peak filter). For example the "preset"
copied below, will provide identical (even slightly better) results than the ones plotted by Alex for
trueTTY in an AWGN channel (ie using Alex's nice tool: CER 0.02 for -8dB in AWGN) But this'is
on the simulator... the BPF becomes almost useless, once considering MMTTY connected to a
receiver like the pro2 and using the RTTY filter (normal the transceiver DSP does the job). | also
know, for having done quite a few contests with mixW and MMTTY in // that mixW is an excellent
tty decoder, but that MMTTY can sometimes do slightly better, especialy when using the most
appropriate preset... something which cannot appear in Alex's plots, as apparently all tests were
done using the "standard RTTY" preset. So definitely an interesting job, but | would wait a bit
before considering MMTTY as an obsolete decoder... Applying the full unfiltered 3khz BW audio at
the MMTTY input and not using the BPF, may not give a real idea of the real MMTTY
performance, and at least not a real idea of what's happening when the modem is connected to a
receiver, furthermore if it has its own DSP... | am of course impatient to try TrueTTY, and take this
opportunity to thanks Alex for providing RttyCompare, a really useful tool. Patrick PS This MMTTY
preset provides about 2.5dB sensitivity improvement (compaired to VE3NEA figures
http://www.dxatlas.com/rtty/ ) on the simulator (AWGN channel)




EU1SA old e-mall

As |.am quite familiar with the profile (see my signature), let me add
a couple of words to the discussion. The "EU1SA" profile is mostly
not about decoding, but first of all, it's about extra filtering. It makes
the MMTTY RX bandwith exactly matching the RTTY signal. The
brickwall DSP filter with sharp skirts cuts everything off but the
desired signal. It is clearly seen at the tuning indicator. With such a
set up you can even use wide SSB filters and still have pretty nice
results overall. Obviously if you use other filters, as well, it makes
the overall selectivity even better. Yet another positive aspect of that
IS the tuning easiness. It comes from the fact that only one and only
signal matches the bandwith. The moment you tuned to a station,
the signal is already readable/decodable and you only need a bit of
fine tuning, if any. As you can see, this profile is mostly just another
contesting tool. It helps quick tuning and easy decoding regardless
adjucent QRM. And still, it provides the decoder with a narrower
bandwith to process, virtually one signal a time. 73,
Viadimir VE3IAE aka EU1SA



Exchange format

Best exchange format

The best format is 599 001 ,with a space separating the two parts of the exchange
and without any hyphens.

The reason is a bit technical, but basically RTTY as used by hams has a built in
function called UnShift On Space, or USOS. USOS provides a means for resetting
the state of the FIGS or LTRS shift if they should get messed up due to QRM, QRN,
QSB or whatever. When USQOS is on, every time the transmitter sends a space, it
resets itself to the LTRS state, and every time the receiver receives a space, it does
the same. | won't bore you with the details (unless you ask), but that greatly
Increases your chance of copying correctly. Using a hyphen, such as 599-001
defeats USOS because there is no space. Some contesters use the hyphen
intentionally because it does speed up the transmission, but most experienced
contesters have decided to trade the speedup for more reliable copy.

In any event, please don't run things together like 599001. That causes the receiving
station to have to manually enter the exchange instead of just clicking on it.

By Bill, W6WRT



To provide guidance, VE2FK wrote an excellent guideline and posted on the RTTY contest reflector.
The following is our updated guidelines:

These operating tips are from the very best operators. This information has been collected from several RTTY sites in order to
standardize contest operations on the air.

1. Message buffers should have a carriage return (ENTER) at the beginning and only a space at the end.
Following this practice really helps pick out sent information such as a call sign or the contest exchange.

2. Start your CQ with the contest name and end it with CQ ex: BARTG DE Mycall Mycall CQ.This way, a station
tuning in midway of your CQ will know you are not calling another station, but CQ'ing.

3. Use spaces to separate your numbers, ex: 599 001 001. There is no real reason to use hyphens. Do not use
periods, commas, slant bars. In RTTY it is preferable to send the 3 digits, it's easier to click on 001 than 1. In
normal conditions the exchange is sent twice but the RST only once. In poor conditions exchange may be sent 3
times, ex: 599 001 001 001. For contests that require a State or Province send the RST once and the State or
Province twice, ex: 599 QC QC.

4. Do not use 5NN in RTTY, use numbers, ex. 599. RST is sent only once and not repeated if exchange is sent
again. Read the rules, if the RST is not required, don't sent it.

5. Do not use abbreviation like: PSE, IN, HR IN, NR, PLEASE COPY, RST, BK, KN, PSE, QSL?, SK etc. Keep
the transmission short and limited to just the essential information needed for the contest exchange.

6. It is important to have macros to ask for (or repeat) specific information instead of asking for an entire repeat
or sending an entire repeat of an exchange. Repeating the entire exchange when only one piece of information is
needed is a waste of time.Also, have macros ready for special situation, ex: SRI QRG QRL,SRI YOU ARE OFF
FREQ, SRI NO QSY, SRI NO COPY CUL, etc.

7. If you are in RUN mode (CQing), reply with (Hiscall) the exchange (Hiscall). If there are many callers or QRM,
it iIs important to confirm to whom you have sent the exchange. ex: Hiscall 599 001 001 Hiscall.Then, confirm with
(TU Hiscall de Mycall CQ) to continue.

8. If you are in the S&P (Search and Pounce) mode never send your exchange to the CQ'ing station until he has
acknowledged your call and sent his exchange first! Don't send Hiscall but only Mycall, ex: DE Mycall Mycall, then
reply with only your exchange, ex: TU 599 002 002. (TU says it all: QSL, TU, 73) The DE can be omitted.

9. Do not use (NAME) while in S&P mode.In RUN MODE, it's your choice to use it or not.

10. Put the word RTTY in the comment field of DX spots.

11. Be on frequency, know how and when to use AFC and NET options in the software or don't use them.



Macros for BARTG

F1 Run CallCQ,{TXHenter}CQ CQ BARTG DE {mycall} {mycall} CQ {RX}
F2 Run Exch,{TX{ENTER} UR {EXCH} {EXCH} ! {RX}

F3 Run End,{TX{ENTER}! TU DE {MYCALL} QRZ? {RX}

F4 Now...GRAB,{TXHENTER}! {LOGTHENPOP} TU Now... {FS{F2KRX}
F5 His Call,{TX} {ENTER}! {RX}

F6 {(MYCALL}{TX{MYCALL} {RX}

F7 My Exch {TX{ENTER} {EXCH} {EXCH} {RX}

F8 Agn? Agn? {TXHENTER}AGN? AGN? {RX}

F9 Number? {TX{ENTER} NUMBER? {RX}

F10 Call? {TX{ENTER} CALL? {RX}

F11 Grab,{GRAB}

F12 Wipe {WIPE}

F1 CQ,{TX} CQ BARTG de {mycall} {mycall} CQ {RX}

F2 S&&P Exch,{TX{ENTER} ! UR {EXCH} {EXCH} ! {RX}

F3 S&&P TU {TX}! TU {RX}

F4 S&&P Call Him {TXHenter}! de {mycall} {mycall} k{RX}

F5 His Call {TX}! {RX}

F6 {MYCALL}{TX{MYCALL} {RX}

F7 My Exch {TX{ENTER} {EXCH} {EXCH} {RX}

F8 Agn? Agn?,{TXHenterfAGN? AGN? de {MYCALL} bk {RX}
F9 Number? {TX{ENTER} NUMBER? {RX}

F10 Call? {TX{ENTER} CALL? {RX}

F11 Grab,{GRAB}

F12 Wipe,{WIPE}
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USOS

Lets say he is sending "NM4M 599 14" and does not
have USOS set. He would be sending (the numbers.in
parenthesis are for reference in the received text):
<ltrs(1)>NM<figs(2)>R<Itrs(3)>M<space><figs(4)>TOO<
space>QR If you have USOS set, your received stream
(together with the shift state) would be
<<ltrs(1)>>NM<<figs(2)>>4<<ltrs(3)>>M<space><<Itrs(U
S0OS)>><<figs(4) >>599<space><<Itrs(USOS)>>0R

l.e., NM4M 599 QR Take away the USOS state switches,
non-USOS receiver would print
<<ltrs(1)>>NM<<figs(2)>>4<<Itrs(3)>>M<space><<figs(4
)>>599<space>14 i.e., NM4M 599 14 Now, If you were
NM4M/2, | would expect you to print "NM4M/2 TOO QR"



Diddles LTRS

http://www.aa5au.com/g
ettingstarted/rtty diddles
_technical.htm






VVV

Remember to include extra diddles or LTRS shifts if your software has the
capability. That is the easiest way to detect if, and how much, echo is
present. A LTRS character consists of a short Space tone (start bit) followed
by a long Mark tone (5 data bits of all ones followed by the stop bit. A LTRS
character makes a good sounder pulse as long as the echo is less than 50
ms long. Sending two LTRS in a row will allow us to identify any pre-echos
(a weaker signal that arrives before the main signal), although we might be
able to guess it by looking at the tail of a single LTRS character. This is
probably the time to also mention the "V" that we often see on RTTY. Those
are almost certainly caused by multipath signals since a V is a Baudot
11110 and a LTRS is a Baudot 11111. You don't see it as often in contest
exchanges as during real DX QSOs where the op pauses his or her typing
(i.e., diddles get transmitted). | first became conscious of this problem many
years ago when we (in California) were seeing strings of VVVV from a DX
station. | then noticed that a V never replaced any of what the DX was
actually typing. It simply was a bunch of extra V sprinkled in his text. It
finally dawned on me what was happening. If you start printing sporadic V
characters, you can pretty much assume it is a strong echo delayed by 7 to
20 ms. By WT7AY
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