Morse code - Alive and Kicking! Ham Radio 2011, Friedrichshafen

Morse code - Alive and Kicking!

Translated from the original presentation
,Betriebsart CW - Morsen lebt!*“

Version with verbose annotations:
http://fkurz.net/ham/fn2011/

Fabian Kurz, DJ1YFK

http://fkurz.net/
djlyfk@darc.de
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About the author: Ham Radio 2011, Friedrichshafen

Fabian Kurz, DJ1YFK

= Born 1983, licensed since 1997
= Self-taught in Morse Code
= Activities related to Telegraphy:
= Contesting (DL1A, DM7A, DAOHQ, etc.)

= Ham radio software development (LCWO.net, ebook2cw, ...)
= High Speed Telegraphy Competitions (DTP, HST)
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Morse Code is alive! Ham Radio 2011, Friedrichshafen

= Morse Potpourri:

= How to learn the Morse code in 2011
= CW Skimmer and the Reverse Beacon Network

Morse Code and psycho acoustics

High Speed Telegraphy Competitions
Books in Morse Code
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Morse Code is alive! Ham Radio 2011, Friedrichshafen

Potpourri, topic 1:

Learn CW Online
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LCWO.net Ham Radio 2011, Friedrichshafen

= Learn CW Online — In your web browser!

= Full Morse code course (Koch method)
= Callsign-, Word-, Plain text training, etc.

Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe

& S LE, http:/flewo.net/groups

| Menil fir djtyfk | Ser-Gruppen

Home - News

Morsekurs (Koch-Methode) Gruppen-todus: | Buchstaben + | Lange eines Durchgangs (min):
® Einfihrun
Eintunrung .

® |ektionen (40040} Ser-Gruppen (1 Min.)

® Morselachine

Einstellungen: Zekhengeschwindigkeit = 40 WpM, Effektivgesc hwindigkeit= 40 WpM, Ton = 600 Hz. Andern
Geschwindigke its-Training

® Ser-Gruppen

® Karext-Training [ | e
® Wort-Training ) i
® Rufreichen-Training
® OTC-Training

-Abspielen!Pau se.I
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LCWO Statistics (1) Ham Radio 2011, Friedrichshafen

= ca. 10k active users (not only learning, also training)

= Results are saved on the server: Over 1 million
datasets available to generate statistics

= Koch course: ca. 2000 ,serious” users (more than 100
attempts over more than two weeks, 480k datasets)

= Question: Which letters are easy, which difficult?
= Where do most learners give up?

= How to improve the learning experience?
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LCWO Statistics (2) Ham Radio 2011, Friedrichshafen
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Number of Users

LCWO Statistics (3)
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LCWO Statistics (4) Ham Radio 2011, Friedrichshafen

= Most quit very early (as expected).

= Only 10% finish all lessons?

= |[n the higher lessons, pupils often skip lessons!
= The statistics include many who are still studying!

= Threshold to identify ,serious” users too high?

= 300 attempts: 370 users, 100 in lesson 40, ca. 100 still
learning and on their way to lesson 40.

= Easy letters (P, T, O) vs. difficult letters (L)

= Results of statistics will influence further development
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Morse Code is alive! Ham Radio 2011, Friedrichshafen

Potpourri, topic 2:

CW Skimmer
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CW Skimmer Ham Radio 2011, Friedrichshafen

= Multichannel CW decoder, written by Alex, VESNEA

= Allows to observe a whole band in real time (with a SDR)

E CW Skimmer M [=
File ‘Wiew Help
M AR TR N 7005,66 -] X |
. pa % e
'8—[:!] EARFV [
o—CQ MWSA b
027 | »—CQ EA4KA [
| i BiE = I § EINEN Tl I 11 :Q—I:u AEEPP%
o-—CQ W2UP[:
g—m
=D—[ZI] UABLY [
ﬁiKTHH
5l COQ EA3AKY I
14 3 TT_T EAEAKY I*E-S'I » A ‘7‘.3-‘;- KA-‘&'GE
E lm 69% | Decoders: 491 of 491 |SHR: 10 dB '29 WRM
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Reverse Beacon Network Ham Radio 2011, Friedrichshafen

= Aggregated data of many Skimmers: RBN

= Role reversal: ,Receiving Bacons®

= All stations that call CQ in CW are ,spotted®
= Information exchange over the internet
= Current status:

= ca. 50 Skimmers QRV and online, 160m to 6m
= all continents covered
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RBN example

de
DLELAS
S50ARX
SVERV
GOKTHN
JA4ZRK
RMNIWA
UASCLB
TF3Y
LASEKA
GWEIZR
HAGBPK
WZTIl
VEZWWLU

dx

DJ6ZM
DJ6ZM
DJ6ZM
DJ6ZM
DJ6ZM
DJ6ZM
DJ6ZM
DJ6ZM
DJ6ZM
DJ6ZM
DJ6ZM
DJ6ZM
DJ6ZM

http://www.reversebeacon.net/

Friedrichshafen, 25.06.11

freqg
14022.0
140221
140221
14022.0
14022.0
140221
140221
14022.0
14022.0
14022.0
140221
14022.0
14022.0

cq/dx

CO [LaTw]
CO [LaTw]
CQ [LoTW]
CO [LeTw]
CO [LeTw]
CQ [LoTW]
CO [LeTw]
CO [LeTw]
CQ [LoTW]
CO [LoTw]
CO [LoTw]
CQ [LoTW]
CO [LoTw]

snr
12 dB
11 dB

& dB
17 dB
23 dB
21 dB
34 dB
16 dB
41 dB
31 dB

9 dB

& dB
16 dB

Fabian Kurz, DJ1YFK

Ham Radio 2011, Friedrichshafen

speed
32 wpm
31 wpm
32 wpm
32 wpm
32 wpm
32 wpm
29 wpm
32 wpm
31 wpm
31 wpm
32 wpm
33 wpm
32 wpm

time

1554z 22 Jun
1554z 22 Jun
1554z 22 Jun
1554z 22 Jun
1553z 22 Jun
15537 22 Jun
1553z 22 Jun
1553z 22 Jun
15537 22 Jun
15537 22 Jun
15537 22 Jun
15537 22 Jun
15537 22 Jun

= DJ6ZM calls CQ on 20m: 13 spots from 3 continents
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Reverse Beacon Network Ham Radio 2011, Friedrichshafen

= RBN offers signal strength comparison tools

20m spots
e
|1- DAOHST
34 | (| DO h
)
i | | 19
= 23 i :II’.
z | ||1I |
L4} | [\
0 ' . : : .
Q000 300 O&:00 w00 12:00 18:00 18:00 21:00 000
Time [UTC]
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RBN: Statistics Ham Radio 2011, Friedrichshafen

Statistics were generated from raw data from the RBN
Time range: 01.01.2011 — 22.06.201 1
20.5 mio. (!) CQ spots recorded!

How many unique calls do you guess there were?

¢¢ Never trust a statistics you didn't forge yourself...
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RBN: Statistics Ham Radio 2011, Friedrichshafen

Statistics were generated from raw data from the RBN
Time range: 01.01.2011 — 22.06.201 1

20.5 mio. (!) CQ spots recorded!

163,453 unique calls (unfiltered)

¢¢ Never trust a statistics you didn't forge yourself...
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RBN: Statistics (2) Ham Radio 2011, Friedrichshafen
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RBN: Statistics (3) Ham Radio 2011, Friedrichshafen

WPX CW

sooooo - ARRL CW

00000

adoooo CQ160 CW RDXC

skimmer Spots

_ ARRL PH |WPX PH

200000

looooo

1}
2011-01-01 2011-02-01 2011-03-01 2011-04-01 2011-05-01 2011-06-01 2011-07-0
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RBN: Statistics (4)

Ham Radio 2011, Friedrichshafen

= Strange distribution of spot frequencies?

Top Ten Spots

55079
31977
30669
29210
27968
25446
25241

25229
24085
23323

FSIN
LZ9W
NR4M
NQ4|
AA3B
RL3A
CO8LY
UA2FL
LZ5R
EAGUN

Friedrichshafen, 25.06.11

Spot #

>10000

>5000
>1000
>500
>100
>50
>29
>10

>1
’

Fabian Kurz, DJ1YFK

Frequency
176
681
4933
8052
18177
24138
31353
43593
77101
163452
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RBN: Statistics (5)

Ham Radio 2011, Friedrichshafen

= Automated Morse Decoders and their limits...

Count Call

5948
102

RN WWRPB U

5B/US71IDX
5B/US7/ID
5B/US7TDX
HB/US7IDX
5B/USTIT
5B/USTI
5B/US7DX
5B/UST7ITX
HB/US71D

Friedrichshafen, 25.06.11

(]
o
=
r+

Fabian Kurz, DJ1YFK

Y ey

Call
5B/US71IX
5B/US7INX
5B/US7IN
5B/US7IE
5B/US7IDV
5B/US7IDT
5B/US71IDD
5B/US7EDX
5B/US7DN
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RBN: Statistics (6) Ham Radio 2011, Friedrichshafen

= Stations with more than 10 RBN spots so far
(January to June) in 2011: 43593

= EU: 54%, NA: 30%, AS: 11%

= K: 26,5%, UA: 8,6%, DL: 7,4%, JA: 5,5%

= RBN only detects CQing stations

= Guesstimate: over 50,000 stations active in CW
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Morse Code is alive! Ham Radio 2011, Friedrichshafen

Potpourri, topic 3:

Morse Code and Psychoacoustics
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Ham Radio 2011, Friedrichshafen

CW and the human brain

= Morse's alive? So is the best CW decoder!
= The operator as a part of the block diagram:

Source

Source-
coding

Sink

Channel-
coding

Source-
coding

Channel-
coding

Line-
coding

Line-
coding

Friedrichshafen, 25.06.11

Fabian Kurz, DJ1YFK

—i < Noise
?
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CW and the human brain Ham Radio 2011, Friedrichshafen

= Source coding: Reduction of redundance
= e.g. using abbreviations

= Channel coding: Protection against errors
= e.g. repetition of important words

= Line code: ,Morse code” itself

Many complicated processes which an experienced
CW operator intuitively handles.
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CW and psychoacoustics Ham Radio 2011, Friedrichshafen

= Ear and brain: Ingenious ,Signal Processor*

Optimization of CW operation possible!

The ear works as a filter band: ,,Critical bands®
= Each about 100 Hz wide up to approx. 500 Hz
= Above: About a minor third (freq ratio 1.19)
Copying Telegraphy in Noise, effective SNRs

= CW signal at 1 kHz: eff. BW = 160 Hz
= CW signal at 500 Hz: eff. BW = 100 Hz
= ,Gain“: 10 log (160/100) = 2 dB!
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CW and psychoacoustics (2) Ham Radio 2011, Friedrichshafen

= Gray theory or can it be demonstrated?
= And what's 2 dB anyway?

= ,Signal Detection in Noise with special
reference to Telegraphy*

= Dissertation of Peter Montnémery, SM7CMY

= Influence of various parameters (SNR, tone
frequency, loudness, usw.) on CW reception

= Researched with scientific methods
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CW and psychoacoustics (3) Ham Radio 2011, Friedrichshafen

= Recognition rate vs. tone frequency

Recog-
nilion (%]

100 |

s

a0

l ; l.-i-.i "'-.\,_-*I_‘_ ...............................
230 200 &30 800 1000 2000

Test treguencies (HZ)
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Ham Radio 2011, Friedrichshafen

CW and psychoacoustics (4)

= Discrimination rate vs. SNR
= Tested with 10 experienced CW operators

100 4 v
_80 o 4

= s

e b

260 :

™ *

= -

‘E40 3

‘E « 103 signs/minute
L]

a2

-4 -3 -2 -1 0 1 2 3 4 5 & 7T 8
Signal noise ratio (dB)
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CW and psychoacoustics (5) Ham Radio 2011, Friedrichshafen

= Conclusions

= Best frequency for Morse code: about 500 Hz

= Standard“ (TRXs, software, ...) at 700 — 800 Hz
= By optimum parametrization, 2 dB of ,passive gain®

= Narrow CW filters are not always useful

= Without any interferers in the passband, the ear does the
job already

= Very narrow filters, below the critical bandwidth, do help

= Other topics

= CW volume is important (temporal masking effects)!
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Morse Code is alive! Ham Radio 2011, Friedrichshafen

Potpourri, topic 4

High Speed Telegraphy Competitions
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Morse code as sport: HST Ham Radio 2011, Friedrichshafen

= High Speed Telegraphy
= History:
= Since abt 1935: Contests in the USSR and the USA

= Copying code groups, often professional CW operators
= 1939: Ted McElroy (USA): 376 CpM (typewriter)
= 1954: Fedor Rosljakow (USSR): 440 CpM (typewriter)
= 1954: Wesselin Borisov (Bulgaria): 400 CpM (pencil!)

= New era: IARU HST Competitions since 1995

= 2011: First IARU HST World Championships in Germany
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HST: IARU-Competitions Ham Radio 2011, Friedrichshafen

Stronger focus on ham radio than classic competitions

= New disciplines: Callsign receiving, Pileup competition

= Participants must be licensed radio amateurs

World- and IARU R1-championships each other year
The DARC team took part in 12 competitions ('97-'10)

= Results: 2 x gold, 4 x bronze
HST dominated by teams from eastern EU (EW, UA, YO)
HST in October 2011 in Bielefeld, Germany

= About 150 participants from 19 nations registered
= Website: http://www.hst2011.de/
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HST: Categories Ham Radio 2011, Friedrichshafen

= Classic disciplines:

= Code groups (Letters, Figures, Mixed text)

= Reception (QRQ by 10cpm until the last one gives up)
= Transmission (speed chosed by participants)

= Amateur radio competitions:

= RufzXP — Callsign receiving (by DL4MM)
= MorseRunner — Pileup competition (by VESNEA)

= Why no head-copy competition?

= Doesn't allow objective scoring, language barriers!
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HST: Shorthand for code groups Ham Radio 2011, Friedrichshafen

= Code groups: The challenge is to write, not to hear!

Reception example of:
UT5URM
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HST: Transmission Ham Radio 2011, Friedrichshafen

= Transmission: ,forceful precision” engineering

Magnesia,

Keys fixed to the not dust!

table by putty
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HST: RufzXP

Ham Radio 2011, Friedrichshafen

= RufzXP — Callsign reception without a speed limit

Errors | Transmittad Racaived . (rainsd | Elapsed tims

(37} |callsizns (50)  |callsigns B - : SO
0 PY1ARS/4 PY1ARS/ 4 TE41 7276 1542 500 Hz
1 W3GM W2G! £284 1516 1051 786 Hz |
0 GODEH GODEH £353 E187 1011 B3¢ Hz
0 -BPYTGE DYTGE £78E 3253 12 &2 £37 Hz
0 ER/UTTHD ER/UTTHD 8555 8072 2022 757 Hz
0 NEBB/M M2BE/M glé&o 77 44 1652 734 Hz
0 ARICA ARICA 8104 7752 1222 825 Hz
0 LATIJA LATIJR 3181 BT1E 1642 T84 Hz
1 EA3URO EA3ARO 5738 2272 2223 874 Hz
0 SVE/O0E3MZC  SVE/O0E3MZC 11245 105 4€ 2053 E0& Hz
0 BREM LA EM 5433 8040 1502 788 Hz
0 EAS/DL7AU EAZ/DLTAU 12117 11334 2143 574 Hz
1 ABZEE ABZSKE 102 &2 2351 28 &4 £73 Hz
0 W1ZA W1ZR CELE BERT 311 817 Hz
1 UASFAR UASFAN 10370 ZE1E 1483 302 Hz
0 CT3/0E2BOB/P CT3/0K2EBOB/D 13&70 12810 2083 307 Hz
0 WESSI W855I 102 &2 5554 2304 573 Hz
0 DL7VZF/m DLTVZF/M 12333 12408 14 &3 354 Hz
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HST: MorseRunner Ham Radio 2011, Friedrichshafen

= MorseRunner — Pileup competition

£ Morse Runner x|

File Bum Send Help

T Call REeowr Sent Pref Chk; — Station

00:00:30 JL1LPE 599 pO1 599 001 JAl Cal IW v 0sK
00:00:456 TH7XY 599 DOl 599 00z TM7

00:00:59 ED1d 599 DOl 599 003  ED1 O/ Speed |3|:| 3, WM
00:01:12 ED9ST 599 pO1 599 004  EDS

O0:01:36 EHOLL 599 003 599 005 KEHO L Pitch |5'3"3'H2 "I
00:01:55 WOULL 599 DOz 5939 006 W9 :

00:02:11 YEOLNA 599 DOl 599 007 YEO P sl b IEDD Hz :I'
00:02:30 EBSGL 599 pO1 599 008 KBS N

00:02:53 WLSVTD 599 D03 599 009 WAS [ Bz Caaerie N
00:03:07 VE7RF 599 DO4 599 010 WE7 V¥ QRN [V Fluter  Activity
00:03:30 EUEW 599 D04 599 011  EUs V¥ ORM [ UDs |0 =
00:03:49 EBEMMS 599 DOS5 599 012 EEB6 v 0SB

00:04:06 SM4CTT 599 DOz 599 013 SM4

00:04:29 DLELST 599 DOz 599 014 DL& |

00:04:50 ONEUC 599 pO03 599 015 ON6

- } Run vl fu:ur|5 ﬂv minutes
Cal ST hr 00:05:00

I I I | Baw | Verfied |

Pts 15 15
Flco | Fzett> | F3TU | F4 <y | e no
F5 <his> | FEE4 | F77? | F8aGN | Score 225 225
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HST: No lack of young blood! Ham Radio 2011, Friedrichshafen

Team EW
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Morse Code is alive! Ham Radio 2011, Friedrichshafen

Potpourri, topic 5

Audio books in Morse Code
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Morse training for literats Ham Radio 2011, Friedrichshafen

= Books and plays in Morse code

=
Ebook text file to convert: 5)

I Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe

Directory for output files: | 21956 - APINA £ | k& oM3DA @ || =
I - [ 5] [3_ http:/fdm3da.tuxemania.netf

Chapter separator string: IChapter

—CW parameters Dutput File Optic
Speed (WpM): [ = Fiename:  [chay DM3DA
eff. Speed (WpM): 0 Author:
extra Word space: 0 L Title:
QRQ (mins, 0 = off): 10 2 Comment: . R R
s | Morsehorspiel Pendeen Lighthouse
Tone (Hz): 600 = Year:
Waveform: Sine vI File Farmat: {140 3 Ein Hérspiel in Morse: Das ideale Geschwindigkeitstraining
Morsekenntnisse vertiefen méchten.
¥ Reset speed for each chapter [ oi

Pendeen Lighthouse ist ein Krimihérspiel aus realistischer
verschiedenen Teilnehmer unterscheiden sich durch ihre He
Frequenzen. Mit einem angenehmen Hintergrundrauschen
von 18 WpM (90 BpM) ist dieses Horspiel ideal zur Vertiefun
Spieldauer 144 Minuten. Hintergrundinformation, Audio
hier.

Additional parameters: I
ebook2ow-gui v0, 1.0 ErizarE | |
by Fabian Kurz, DI1YFK

|F'.ead C:\Documents and Settings\fabian\Application Data\ebook2ow\ebook 20w, conf 4
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Morse Code is alive! Ham Radio 2011, Friedrichshafen

Thanks!

Slides (PDF) and links:
http://djlyfk.de/ham/fn2011/
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