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2022-10-25 David OK4D]J pro OK2KO]

1/37



Obsah

- Uvod

« Prehled digitalnich modd

 Motivace, kde a jak se realizovat

« Pozadavky a co je ke spojeni treba

« FT8 - zaklady spojeni

« Priklady relaci

« Ukazky (https://hfradio.org.uk/html/digital modes.html)

2/ 37


https://hfradio.org.uk/html/digital_modes.html

Uvod

* ,There are 10 types of people: those who understand binary
and those who don’t”

« Digitalni mod pouziva na nékteré prenosové vrstve digitalni
reprezentaci dat

* Pojmy
- interpretace dat, kéd
- modulace
- vrstvy
- protokol
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Zpracovani a distribuce signalu

« kopirovani x kédovani/dekdédovani
« Rekonstrukce signalu, digitalni zpracovani
* Vyznam prenasenych dat
- text
- zvuk
- obraz
- TV (DATV)
 Smeér prenasenych dat: jednosmeérné (majak) x obousmerné

 |Infrastruktura
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Prehled digitalnich moédu

« ,Nekonecné mnoho“
« Textové: RTTY, Hellschreiber, PSK, ...
« Packetové sité: napr. APRS (protokol nad modulaci AFSK)
« Zvuk/data: D-STAR, C4FM, DMR, FreeDV, ...
* Pro ,slabé” signaly:
- Majaky: WSPR
- Protokol spojeni: FT8, FT4, JT65, ...
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Prenos slabych

FI8

« FT8 kontroverze

-, PodSumové” maédy,
,vesmirna technologie”

- ,Pocitace si vse vyridi
mezi sebou”

- pirati, vidlaci
« WSPR - Weak Signal
Propagation Reporter

« https://pskreporter.info
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Meteory / EME

« QRP-1.5 kW
 Meteory - MSK144

« https://www.mmmonvhf.de/ct
estinfo.php
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Motivace pro digitalni mody
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Provoz, expedice

ExpediCni provoz
Prilezitostné znacky
Loveni stanic
https://dxheat.com/dxc/

RTTY, PSK - BPSK31 (63),
FT8, FT4
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Expedice
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Souteze

* Pro FTDMC:
https://epc-mc.eu/

Eﬁ@@ﬁﬂ@ A[:] IV ERSARY AWA RD

* Pro stazeni diplomu
UltimateAAC
https://epc-mc.eu/ft8dmc.ph
P

- Zadost z programu
°K4DI apaaumm.m’.. » Download ID - prijde mailem
e o + Moon contest, NAC-MGM

« RTTY - Casto v ostatnich
zavodech (CQ WW RTTYiu /37
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Kluby, diplomy

* UltimateAAC: https://epc-mc.eu/ft8dmc.php
 Download ID: https://ft8dmc.eu/download/

 EPC: European PSK club

« EPC CZ

 CDG: Croatian Digital Group
 NDG: Natal Digital Group (Brazilie)
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Kluby, diplomy

« FT8DMC: FT8 Digital Mode Group

- ERC: European ROS Club (plvod Spanélsko)

« AGB: Activity Group of Belarus

« BCS: Belgium Club Sstv

« YB6_DXC/DM: YB6 DX Community Digital Modes (Indonésie)
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UltimateAAC

CHPOLED i D)

WX‘ WP)ﬂ][WP)HD] WP)C'N] WP)QDJ WPX]J'[WPXIEIWM WPXLU]WPXB]
URZLT ZUZ0-Ub-1Z 10:57 1/M  FI18  UAZ
VE3XN 2026-18-82 13:06 20M FT8 VE3
WW1WW 2020-10-62 11:47 20M FT8 WW1
YL2GM 20206-06-28 09:19 10M FT8 YL2
YL3ALP 2020-86-17 11:48 16M FT8 YL3
YO15TAYHOME 2020-05-01 00:13 40M FT8 Y01
YO2AA 2020-89-13 @8:46 46M FT8 Y02
YO4NF 2020-10-82 14:02 30M FT8 Y04
YOSDHA 2020-06-27 B86:47 6M FT8 Y08
YOOHP 2020-06-16 08:41 10M FT8 Y09
YPSFTDMC 2020-87-19 13:56 36M FT8 YP8
YQ6FTDMC 2026-87-19 15:32 30M FT8 ¥YQ6
Z32BM 2022-84-15 19:86 36M FT8 Z32
Z33F 2020-06-16 08:22 oM FT8 Z33
Result:

WPX-100: 229/180 PFXs worked

Award rules Save
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Pozadavky

« APRS: vhodnad stanice, stanice s modemem nebo FM stanice a
SW typu https://aprsdroid.org/

* Hlas:
- D*, C4FM, DMR - podpora ve stanici
- FreeDV - https://freedv.org/
« RTTY, HELL, PSK atd: fldigi http://www.w1lhkj.com/index.html
 Weak signal (FT8, FT4, WSPR):
- WSJT-X https://physics.princeton.edu/pulsar/kljt/wsjtx.html
- JTDX https://www.jtdx.tech/en/
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Pozadavky

Propojeni PC s TRX

- Zvuk: pres (virtualni) zvukovou kartu, oddéleni. Routovani!
- Klicovani a idealné ovladani - CAT interface. Porty!

Nové TRX - vse pres USB, jednodussi

Ostatni - mezi zvukovku a mikrofon/reproduktor

Klicovani po dratech z I/O portu nebo pres CAT - prevodniky
USB na RS5232 atd.

Google: <muj-TRX> FT8 setup

Presné hodiny: idealné NTP - napf. tik.cesnet.cz tak.cesnet.cz
16 /37



Interface PC - TRX

« USB isolator
- Oddeleni datovych linek
- |dedlné i napajeni (zem)
- Ferity na USB kabel
e Tovarni interface
- Digirig https://digirig.net/
- MicroHAM https://www.microham.com/
- Klicovani a idealné ovladani - CAT interface

« Navody, Google :-)
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Fidigi - PSK (BPSK31)
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Fldigi - Feldhellschreiber (FELDHELL)
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I WSJT-X nastaveni

« Funkcni

- My Call, My Grid

- Radio - Rig, Port, PTT, Mode, Split

- Audio - Vstup/vystup, zvukovka, porty (!)
e NefunkcCni

- ovladani, vylepseni
* Specialni

- zavodni/expedicni mody atd.
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T-X nastaveni

General | Radio @ Audio Tx Macros Reporting Frequencies Colors Advanced
Station Details
My Call: OK4D) My Grid: JN89IE AutoGrid |ARU Region: |All -

Message generation for type 2 compound callsign holders: | Full call in Tx3

Display
Start new period decodes at top Font...
v Blank line between decoding periods Decoded Text Font...

Display distance in miles
v Tx messages to Rx frequency window
v Show DXCC, grid, and worked-before status | Show principal prefix instead of country name

Behavior

Monitor off at startup v Enable VHF and submode features
Manitor returns to last used frequency v Allow Tx frequency changes while transmitting

v Double-click on call sets Tx enable Single decode

v Disable Tx after sending 73 Decode after EME delay
Calling CQ forces Call 1st
Alternate F1-F6 bindings Tx watchdog: |6 minutes |2
CW ID after 73 Periodic CW ID Interval: 0

vOK || ®Zyusit
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nastaveni

| General | Radio | Audio = Tx Macros Reporting
Rig: Yaesu FT-991
CAT Control

Serial Port: |/dev/ttyUSBO >
Serial Port Parameters

Baud Rate: 4800 =

Data Bits

o Default Seven Eight
Stop Bits

e Default Ong Two
Handshake

s Default None

XON/XOFF Hardware

Force Control Lines

DTR: - | RTS: -

Frequencies = Colors = Advanced

~ | Poll Interval: |1s |

| PTT Method
VOX DTR
e CAT RIS
F [ ®
Mode
None UsB e Data/Pkt

Split Operation

None * Rig Fake It

Test CAT Test PTT

vOK || ®Zyusit
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T-X nastaveni

_Genera! Radio | Audio | Tx Macros @ Reporting Frequencies Colors Advanced

Soundcard
Input: | alsa_input.usb-Burr-Brown_from_Tl_USB_Audio_CODEC-00.analog-stereo = | Mono ~
Output: | alsa_output.usb-Burr-Brown_from_T| USB_Audio_CODEC-00.analog-stereo = ||Mono -

Save Directory

Location: /fhome/dave/.local/share/WS|T-X/save Select

AzE| Directory

Location: fhome/dave/.local/share/WSJT-X Select

Remember power settings by band

Transmit Tune

v OK || ©Zrusit
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T-X nastaveni

_Genera! Radio | Audio | Tx Macros Reporting Frequencies Colors Advanced

JT65 VHF/UHF/Microwave decoding parameters Miscellaneous
Random erasure patterns: 6 E Degrade S/N of .wav file:
Aggressive decoding level: 0 = Receiver bandwidth:
v Two-pass decoding Tx delay:

Tone spacing

%2

Waterfall spectra

¢ Low sidelobes

Special operating activity: Generation of FT4, FT8, and MSK144 messages

0,0 dB
2500 Hz
02 s

x4

Most sensitive

vOK

® Zrudit
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FT8, FT4

« 2017 Joe Taylor, K1JT & Steve Franke, K9AN

- ,Franke-Taylor design, 8-FSK modulation” (FT4 GFSK)
50 Hz, 6.25 Bd (FT4 90 Hz)

e 15s(FT4 7.5 s)

« 75 bits payload, 12 bits CRC
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FT8 - Wsjtx

X 5 1 < 3
File Configurations View Mode Decode Save Tools Help
Band Activity Rx Freguency
UTC dB DT Freq Message UTC d8 DT Freg Hessage:
173908 -11 ©.5 1476 + KOHDEY GIZRN 1083 - AL X ABde + RILR URALJ JNGY -
174900 -15 ©.2 1299 + GGHUI NOWWY RR73 174860 -2 -0.0 2075 + MIKEV K3ZK RR73
E 174867 Tx 1626 + K3ZK OK4DJ INBD
174915 -1 2 1221 + LBSMG SO7BFC -07 174837 Tx 1626 + K3ZK OK4D) -86
174515 -13 0.4 1475 + KDSDEY G3ZRN 1083 174852 Tx 1626 + K3ZK OK4DJ INBY
B B 26m 174987 Tx 1626 + K3ZK OK4DJ INED
i { z 17 i ]
174938 0 0.0 741 + DL2HUC KIWY 174922 Tx
174930 -5 ©.0 847 + LEEMG N3HR R-09 174938 @
e e 174937 Tx 1626 + K3ZK OK4DJ 73
174 9.0 741 + DLIHUC KIWY RR73 - 175815 -4 -0.0 2074 + CO K3ZK FN21 U.S.A. =
CQonly | Log QSO Stop Erase Decode Enable Tx Halt Tx Tune ¥ Menus
Tx even/lst v Hold Tx Freq
20m = Generate Std Msgs | Next Now Pwr
Tx 1626 Hz |2
r DX Call DX Grid — Tx1
+80 Iy v =
L %
Leo Rx 1626 Hz |2 E
Tx
40 Report -4 :
Lookup Add Tx 4
20 v Auto Seq Call 1st =
2 Best S+P K3ZK OK4D) 73 |~ Tx 3
50 dB CQ OK4D) JN89 0 Tx 6
| IREEETwna IS | =st Tx: K3ZK OK4D] 73 [ 4 = 1/7.5 WD:4m
T — —
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FT8 spojeni

* Vrstvy
- Kratké zpravy
- Protokol pro QSO
* Princip spojeni
- Casové cykly: suda/licha
- Predavani zprav béhem cyklu
- Vyzva - odpovéed
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FT8 spojeni

e Standardni protokol pro QSO:
1) - CQ GOJHC 1083

2) « GOJHC OK4DJ JN89

3) » OK4DJ GOJHC +01

4) « GOJHC OK4DJ R+13

5) - OK4DJ GOJHC R73
6) « GOJHC OK4DJ 73

28/ 37



FT8 zavodni spojeni

1) « CQ TEST OK4DJ JN89
2) - OK4DJ OK7SE JN79
3) « <OK7SE> <OK4DJ> 560013 JN89EG
4) -» <OK4D)> <OK7SE> R 540008 JN790I
5) « OK7SE OK4DJ RR73
6) -» OK4DJ] OK7SE 73

« KRAJINA

- QTH CELISTNA

« TNX 73GL 2137



FT8 tipy, triky

« Presné hodiny, kontrola Urovni

 Bandplan! (https://uksmg.org/ft8-code-of-practice.php)
- Du0kladny poslech, kontrola spektra, najit si volné misto
« Striktné se drzet své frekvence - interference

 Stridat suda/licha, poslech!

« Blacklisty

 Sijtuace u protistrany muze byt zcela odliSna - cestovat pokud
se spojeni nedari
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FT8 tipy, triky

« Kratké znacky
* Nikdy nevolat dlouhé znacky dlouhou znackou
« Expedice

- Nespoléhat na CQ

- Neposilat co nikoho nezajima
« Poslouchat co protistrana déla

 Uschova relevantnich ¢asti z ALL.TXT logu
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I RTTY (RTTY 45)

* AFSK
* 45.45 Bd
* 170 Hz shift
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SAMPLE	TIMECODE

0	1111421042


0000

Other

3.0824523

eng - 
                            


PSK (BPSK63)

- Binary Phase Shift Keying
BPSK63 : . 5 ' . 63 Bd
4 = 8 - 63Hz
« BPSK31: 30.5 Bd, 30.5 Hz
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psk63

0000

7.601655


Feld Hell

'\.-&-"F‘-Ji:"‘!"— T el e o T S e R e R N R T, "—ﬁﬂ-"ﬂ =T "l. EI.I-
I—III-H.I— L] = & = 1 & I*-l'_'

EFILL UF: RST 579 579 OSE HHHE
AL IR RST 579 579 0SB NAMF

B BLERE L] Bl Bl

E.HHHEUF!E.__H,F'H,J[L’S}HH ..HJE}HF!

P HOMPHRE nRO: ECIaR INEl0OR

- &

« Obrazkovy, dekodovani

»,okometricky*
Obrazky na ,,paskach”
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SAMPLE	TIMECODE

0	1112389866

103147	1112390008



0000

143.2878


o
=
B

50 Hz

15 s okna
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12.504


FT4

e 90 Hz
e 7.5 s okna
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4.848


Ukazky
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