


Digital Modes

An Introduction



Aims of the Session

Look at the most popular modes
The 3 main software packages
Typical Computer — Rig systems
In use examples

Practical Demo’s



Why

Weak Signal

— Band Conditions
— Low Power

— Poor Aerial
Audio Problems

— Local Noise Levels
— Hard of hearing
Picture

Checking Band Conditions



The Software & Modes

WSIT-X Fldigi MMSSTV/

* FT8 . pek QSSTV

JT6S RTTY

. . e SSTV
MSK114 . W

* WSPR e WEFAX

Pre Set Pre Loaded Pre Loaded

Messages Messages Still Pictures

+ free text



Computer Types

* Windows
* Raspberry Pi

 Apple?




The Hardware

 RX only —Audio Cable
/




Possible Issues
with Direct Connection

* Hum

e RF Feedback

* Instability

 DC path if power lead fails
Audio lines — Isolation transformer

PTT line Optical coupler or external VOX

* VOX often not operated from data input of rig



The Hardware

Interface gives

— Audio Path on TX & RX (external sound card)
— PTT Control (VOX in unit)




The Hardware

e TX & RX—-Sound Card in RIG (ICOM +)

— USB Cable

17:10

Montag, 13. Mai
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Settings

Wide filter on most modes

USB-D
e SSTV Below 10MHz LSB-D
e SSTV on VHF could be on FM

Mod level

* Keep down below ALC level
* Max 80% transmit power controlled by audio level

Time Within 1 sec on some modes



Common Frequencies used

* FT8 * PSK31 * SSTV
— 3.573 — 3.58 - 3.73 (LSB)
—7.074 —7.04
—14.074 — 14.07 — 14.23 (USB)
—18.100 —21.08
—21.074 —28.12
— 28.074 — 144.500

—50.313 — 145.800 (ISS)



@ wsiTx v210 bykut gl .. [ o
File Configurations Wiew Mode Decode Save Tools Help
Band Activity Rx Freguency
uTC dB DT Freq Message UTC dB DT Fregq Message
172915 -13 -1.4 583 ~ CQ DOIFE JN47 73415 -4 -1.4 581 ~ CQ DDIFE JN47 T
1725845 -1 -1.4 582 ~ CQ DOIFE JN47 73845 8 -1.4 1085 ~ CQ DOIFE JN47
173145 -5 -1.4 582 ~ CQ DOAFE JN47 73906 T=x 1350 ~ DOIFE SHSMC JM76
173245 -10 -1.4 582 ~ CQ DOIFE JN47 T3915 0 -1.4 1084 ~ CQ DO1FE JN47
173315 -4 -1.4 581 ~ CQ DOIFE JN47 73930 T=x 1350 ~ DOLIFE SHSMC JM76&
173345 1 -1.4 581 ~ CQ DOLIFE JN47 73945 -1 -1.4 1084 ~ 9GHSMC DOIFE -01
173415 -4 -1.4 581 ~ CQ DOIFE JN47 74000 T=x 1350 ~ DOIFE SHSMC R-01
173445 -1 -1.4 1085 ~ DL2GWA DCQI1FE -13 74015 -2 -1.4 1084 ~ 9HSMC DOIFE RR73
173515 0 -1.4 1085 ~ DL2GWA DOI1FE RR73 74030 T=x 1350 ~ DOIFE SHSMC 73
173700 11 -1.4 310 ~ <«...> EA3ZHRU JHO1
173730 10 -1.4 311 ~ <«<...»> EA3SHRU JNO1
173730 -18 -1.4 1194 ~ CQ DL2GWNA JN4S
173800 11 -1.4 310 ~ <«<...> EA3HRU JNO1
173800 -15 -1.4 1194 ~ CQ DLZGWA JN48
173830 12 -1.4 310 ~ «...>» EA3ZHREU JHO1
173830 -9 -1.4 1194 ~ CQ DLZ2GWA JN48
173845 8 -1.4 1085 ~ CQ DOIFE JN47
173915 0 -1.4 1084 ~ CQ DOIFE JN47
173545 -1 -1.4 1084 ~ SHSMC DO1FE -01
174015 -2 -1.4 1084 ~ OSHSMC DO1FE RR73
CQ only | Log Q50 | | Stop | [ Monitor ] | Erase | | Decode | | Enable Tx | | Halt Tx | | Tune | | Menus
F | Tx evenfist -
10| - 28.074 000 I " Pur
Tx 1350 Hz =] [#] Hold Tx Freq |:} | Generate Std Msgs | Mext Mow
ol —
i DO 1FE 9HSMC IM75 Tx 1
DX Call DX Grid Y v ; X =
DOIFE 47 Rx 1084 Hz |% |f: DO1FE SH5MC -02 Tx2
Az: 343 1342 km Report-2 [ DO 1FE 9HSMC R-02 Tx 3
Lookup | | Add | V| Auto Seg Call 1st DO 1FE 3H5MC RR73 Tx 4

2019 Oct 1

17:40:56

Last Tx: DOIFE SH5MC 73

DOAFE SH5MC 73

CQ SH3MC IM75

Tx 5

¢

1115 WD:6m




Toolz  Help

Barfd Activity

Rx Freguency

uTC dB DT Freqg Meszsage UTC dB DT Freq Message

165330 14 -1.2 522 CQ EASACW IL28 165330 14 -1.2 522 ~ CQ EABACW IL28 -
165400 11 -1.1 521 CQ EASACW IL28 165400 11 -1.1 521 ~ CQ EABACW IL28
170500 -11 -1.1 1644 CQ ZP4KFX GG14 165415 Tx 1250 ~ EASACW 9HSMC JM76
170530 -12 -1.1 1644 CQ ZP4KFX GG14 165445 Tx 1250 ~ ERABACW 9HSMC JM76
170600 -7 -1.1 1644 CQ ZP4KFX GG14 165615 Tx 1250 ~ CQ SHSMC JM76
171000 -12 -1.1 1645 F4DJK ZD4KFX -14 165645 Tx 1250 ~ CQ SHSMC JM76 i
171030 -10 -1.1 1644 F4DJK ZP4KFX RR73 165715 Tx 1350 ~ CQ SHSMC JM76
171100 -7 -1.1 1645 F4HSU ZP4H¥FX -13 171100 -7 -1.1 1645 ~ F4HSU ZP4¥FX -13
171130 -10 -1.1 1645 F4HSU ZP4KFX -13 170600 -7 -1.1 1644 ~ CQ ZP4KEFX GG14
171200 -10 -1.1 1645 F4HSU ZP4EFX RR73 171300 -8 -1.1 1645 ~ ERZDVT ZP4HFY -17
171300 -& -1.1 1645 ER2DVT ZP4KFX -17 171330 -11 -1.1 1645 ~ ER2ZDVT ZP4HFY -17
171330 -11 -1.1 1645 ER2DVT ZP4KFX -17 171345 Tx 1250 ~ ZP4KFX 9HSMC JM76
171400 -10 -1.1 1646 EA2DVT ZP4KFX RR73 171400 -10 -1.1 1646 ~ ERZDVT ZP4KFX RR73
171800 1 -1.0 2080 CQ LU7DXQ GFO5 171415 Tx 1250 ~ ZP4KFX 9HEMC JM76
171830 0 -1.0 2078 CQ LU7DXQ GFOS5 171445 Tx 1250 ~ ZP4KFX 9HEMC JM76 E
171800 5 -1.0 2076 CQ LUTDXQ GFO5 171515 Tx 1250 ~ ZP4KFX 9HEMC JM76

171830 0 -1.0 2078 ~ CQ LUTDXQ GFD5

171800 5 -1.0 2076 ~ CQ LUTDXQ GFO5
172100 4 -1.0 2156 ~ FE&DBF LUTDXQ -05 171915 Tx 1250 ~ LU7DXQ 9HSMC JM76

171945 Tx 1250 ~ LU7DXQ 9HSMC R+05

172015 Tx 1250 ~ LU7DXQ 9HSMC 73 |4

172100 4 -1.0 2156 ~ FS8DBF LUTDHQ -05 -
] €0 only [ Log Q50 ] [ Stop ] — [ Erase Decode ] E Enable Tx ; ’ Halt Tx ] [ Tune ] Menus

[ T« evenf1st
iom - @ 28.074 000 - pur
Tx 1250 Hz 7] Hold Tx Freq = [ Generate Std Msgs ] Mext Mow
™l .
E E] | LUTDXQ SHSMC JM75 Tx 1 =
LUTDXQ GFO5 Rx 2155 Hz |+ 7 LUZDXQ SHSMC -02
Az: 233 10887 km Report-2 |5 LUZDXG SHEMC R-02 T« 3
Loakup ] | Add | ¥ Autoseq [ call 1st LU7DXQ SHSMC RR73

51dB

2019 Oct 1

17:21:33

LUTDXQ SHEMC 73 - ®
CQ SH5MC M76 @ [ Txs
| 3/15 WD:5m




) WSIT-X w210 by KUT

=il <

File Configurations Wiew Mode Decode Save Tools Help
Band Activity Rx Freguency
uTC DT Freq Message UTC dB DT Fregq Message
104100 -1.2 1417 ~ CQ CI7ACG IMST - ISR 0 -1.2 2443 ~ CQ S5Q3FVE JC90 -
104100 7 -1.2 1787 ~ «...» YOSHP -14 103045 4 -1.2 2443 ~ CQ SQSFVE J090
104100 -11 -1.2 1833 ~ HISVJS CZ1PGE J045 103115 5 -1.2 2445 ~ COQ SQSFVE J0S0
104100 -20 -1.2 2027 ~ CQ R3AP KO85 103145 7 -1.2 2443 ~ C0Q SQSFVE J0S0
104100 -1.% 2080 ~ VE6AS RTDX 73 103215 -5 -1.2 2445 ~ CQ SQSFVE J0S0
104100 -1.8 2171 ~ UAROLOQ URSIFF ENET 103300 -18 -1.4 426 ~ COQ JGE1STBE PMS6
104100 -1.2 2385 ~ JA3SJFT RTERB ENT4 103330 -17 -1.4 426 ~ CQ JG1STE PMS&
104100 -1.2 780 ~ CQ IK2GPQ JN45S 103350 T= 1250 ~ JGISTE 9HSMC JM7&
104100 -1.1 835 ~ CQ SP7SMF J091 103400 -20 -1.4 426 ~ TWASCC JG1S5IB R-07
104100 -19 -2.6 1186 ~ CQ RW3DC KO85 103415 T=x 1250 ~ JG15TE 9HSMC JM7é6
104100 -21 -1.4 1283 ~ JAIWSX LAR2IZ 73 103430 -18 -1.4 426 ~ TASCC JG15TE R-05
104100 -1.2 1487 ~ CQ HRA1ZW JNE86 103445 Tx 1250 ~ JG15TE 9HSMC JHM76
104100 -11 -2.1 1758 ~ CQ SP30WE JO81 103515 Tx 1350 ~ JGISTE SHSMC JM76
104100 -18 -0.1 2091 ~ HISBVJS RE3DIV -13 103500 -3 -1.2 1471 -~ 9HSMC DLSDRZI JO&1
104100 -17 -1.2 2167 ~ HL4HPE FEBUO JHN37 103615 T=x 1350 ~ DLSDQZ SHSMC -03
EPELT. IS T FReln b die udelassin i S Y-S 103645 Tx 1350 DLSDQZ 9HSMC -03 )
104115 -10 -1.2 1469 ~ DL5DRZ EC3TX R-05 103700 -16 -1.2 1470 S9HSMC DLSDQZ R-15 3
104115 -1.2 361 ~ CQ EATIEZ IM8é 103715 T=x 1350 DLSDQZ SHSMC RR73
104115 -1.1 627 ~ CQ 2EOFNU I0S1 103730 -11 -1.2 1470 QHSMC DLSDRQZ 73
104115 -1.% &37 ~ CQ F4EQE JN38 1038930 -7 -1.2 1469 ~ CQ DLSDRZ JO61
104115 =20 -1.2 T80 ~ IK2GPQ LASLUL J048 104030 -16 -1.2 1469 ~ CQ DLSDRQZ JO61
104115 -1.1 95826 ~ CQ ON3MDW JO10 104045 1 -1.2 1470 ~ DLSDRQZ EC3TX JNI11
104115 -1.2 954 ~ CQ EASCL IMS9 104100 -4 -1.2 1465 ~ EC3TX DLSDQZ +01
104115 -1.1 1085 ~ G4ZBA HGSLXL -02 - 104115 -10 -1.2 146% ~ DLSDQZ EC3TX R-05 -
CQ only | Log Q50 | | Stop | [ Monitor ] | Erase | [ ] | Enable Tx | | Halt Tx | Tune | Menus
—
e Tx evenfist
20m Ml 14.074 000 I " Pur
. Tx 1350 Hz =] [#] Hold Tk Freg |\; | Generate Std Msgs | Mext Mow
O — (]
DX call DX Grid Ca [ ¥ | \_| DLSDQZ SHEMC IM76 i | | |
80 i — |/ =
_— DLSDQZ 1081 Rx 1470 Hz |5 7| DLSDGZ SHSMC -16 ™2 |
&0 Az: 357 1720km Report-16 |5 DLSDQZ GHSMC R-16 ™3 |
Lookup I Add | Auto Seq Call 1st DLSDQZ SH5MC RR73 x4 |
20 2 19 OCt 16 DL5SDQZ SH5MC 73 hd Tx 5 |
0
. €Q 8H5MC IM7& o Tx6
650 10:41:31 Q '
| Receiving FT8 Last Tx: DLSDQZ 9H5MC RR73 1/15  WD:2m
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[ fidigi ver3.23.17 - GBEE(“ ‘ - - =2 E -—s
File OpMode Configure View Logbook Help I ] [F RxID IF TxID IFTUNE l ]
4072.076  |on| off[1458 |
l
= - EEE |
[ ]
N

\

WNma cros from: C:\Users\Mike'\fidigi.fles\macros\macros.mdf

3
<<2019-Y-16T14:56Z BPSK-31 @ 1407000041715 >
oicu et
<<2019-12-96T14:57Z BPSK-31 @ 1407000041535
ide, Thank yd for this nice QS0 in enPSK-31 mode

14072.08 CUAGN....CIAO! IKBIFV DE Best holiday vlishes to you and your family from Virginia USA

My +5L is OK @nly via eQSL (AG) or Lo W (No Bureau)
73 and CUAGHM...CIAQ! IKBIFV DE

[ <

14071.69 CQ de 2E0ILF 2E0ILF PSE K

<

=
14071.39 ein a very beaut.....very
14071.10 CQ CQ DE DL4LTM DL4LT
14070.99 fmnr

- — T T
e . -

I %)
~——— = = o - T —
‘, QM | ANS M | Qso b Kkn B .

<l 2 [(Pl4] 7

swre |tk | B -

OO ERD DRSS )



PSK63 / 31

I fidii ver3.23.17 - 9HSMC - & -

=Rl <

[Eile OpMode Configure View Logbook Help

l

[rRxID II'T:(ID IrTUNE I

[E]

loff[1220 | m[ |ou| |

|
|

~14070.000 - =

t.':) Call[
USB v

~ [B@)E) o

14071.52 s1HTW tnx fer info Edwar
14071.32 ROWc K CQ ROW K CQ KK
14071.17 1FF E HW? AVR de RU9S K...

14071.00 eee tew :entew, b

Read Logbook: C:\Users\Mike\fldigi.files\logs\logbook.adi
read 2 records in 0.00 seconds

aard*(70+age)

QTH; * Czarmna Bialostocka*Czarna Bialostocka ,
LOC;*KO13PH * KO13PH

Info;P.Z.K.

DLIHTW de SP4TB] pse k

dn
SP4TB] de DLIHTW
tnx fer info Edwar

-
]

[

[ we 4] -26 [» ]« 70 E][

w4 | 1538 [ » [we]

BPSK31 s/n 9 dB imd -11 dB




PSKreporter.info

File Edit View History Bookmarks Tools ﬂelpl‘ =

@ Display Reception Reports X

i\ M & =

&« c @ © & https:;//www.pskreporter.info/pskmap.html

On 17m v . show signals ~ sent/rcvd by ~ the callsign v 9h5mc using all modes + overthelast 12 hours ~ Display options Permalink
Monitoring 9H5MC (last heard 17 mins ago). Automatic refresh in 5 minutes. 63 reception reports for 9H5MC are shown as times (show logbook).
There are 312 active monitors on 17m. Show all on all bands. Legend

99, Q
:;’Q‘,f;‘
O v

= - Offzimr . s~ QN
Rx at Thu, 09 Jan 2020 12:43:59 GMT B [ Aberts ' Hives
From 9HSMC by NU1T Loc FN42fv ; : - oy SsnAmbs et
Frequency: 18.101.094 MHz (17m), FT8, -22dB P~ | z Emirates
Distance: 4413 miles bearing 305° S Mauritania ;
Using: JTDX v2.1.0-rc146 Mol Niger iy ” - AR
J - Chad Ernitres
r~ Atan Sanegal T Sydan ) 3 Hof @
by : Q ce Sy Borkina Faso : g \ { 7 ndes ® OpenMapTiles ® OpenStreethap contributors

Statistics — Comments to Philip Gladstone — Online discussions — Reception records: 10,073,438.438 (237/sec) — Hosting by Fast Serv Networks, LLC




1SS

SSTV Common Modes

Scotty 1
Martin 1
Both Colour 240 lines approx 110 secs per frame

PD120
480 lines takes 126 secs per frame then 2 min gap

Robot 8 B&W 120 lines takes 8 secs per frame

Sync
Data

1200Hz
1500 to 2100Hz



MMSSTV Screen

9HSMC (GBDLX.MDT) - MMSSTV Ver L1ZA M

File Edit View Opticn PRofiles Program RadioCemmand Help

Sync RX |I‘IlSlOI'}’ITX |Tm1p]ate|

Vhtep-MAM-75 RS0Iss

rRX Mode
Auto

312

Robot 36
Robot 72
AVT 90
Scottie 1

Scottie 2 —Log

ScottieDX Call |

Martin 1 Haﬂlel

Martin 2

Note I

| PDI120

QSL |

gso |

Data

Find

Clear | List | [14230

| 4 | [T Show with template

Spix Stemplates 1 | T

v Draft

i erl.

CQSSTV COMSA

9H5MC

Test from 9HSNMC




From 14.230 MHz

£ v s CYEY I
CQSS1IV
Valencia

B e 2T S
IR4O00D

E_PALS L

c'. ‘

EA3EWO
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Web Site to find ISS Pass times

Eile Edit View History Bookmarks Tools Help =

Hy 155 - All Passes X

& ¢ o

[fwenar . heavens-above.com/PassSummary.aspx?satid=255448at= ST o Q, Search
S J y-asp

Lser: anonymous Login
Location: Rugby
(52.3709°N, 1.2650°W)

+ -

Time: 16:14:54
HEAVENS (UTC+00:00)
ABOVE Language: English A

ISS - All Passes Home | Info. | Orbit | Close encountersv

Search period start: 04 December 2019 00:00
. < >
Search period end: 14 December 2019 00:00

Orbit: bbb Lk 51.6° (Epoch: 04 December)

m

Passes to include: O visible anly @ all

ring the pass.

Brightness Start Highest point End B
Date Pass type
(mag) Time Al |Az. Time AR |Az. Time Al |Az.
04 Dec - 14:12:10)10%|55W | 14:14:52|23°|55E |14:17:34|10° |E daylight
04 Dec - 15:47:55|10° | WSW |15:51:13|64° |SSE |15:54:34|10° |E | daylight
04 Dec - 17:24:33 |10 |W 17:27:55|77%|5 17:31:16|10° |[E  |visible
04 Dec - 19:01:21)10%|W 19:04:26|34° | S5W|19:07:32 | 10° | SE |visible
05 Dec - 13:24:22|10%|5 13:26:33|16°|SE | 13:28:43|10° |ESE|daylight
05 Dec - 14:59:30|10° | WSW |15:02:46|52° |S5E |15:06:03|10°|E | daylight
05 Dec - 16:36:02) 10 |W 16:39:24|81°|5 16:42:47|10° |[E  |visible
05 Dec - 18:12:46)10%|W 18:16:01|45° | S5W|18:19:15|10°|SE |visible
05 Dec - 19:50:25|10° | WSW |19:52:09|13°|SW |19:53:5410°|S |visible
06 Dec - 12:37:14|10°|S5E [12:38:16|11°|SE |12:39:18|10°|ESE|daylight
06 Dec - 14:11:10) 10 |5W | 14:14:20|40°|55E |14:17:29|10° |E daylight
06 Dec - 15:47:32)10%|W 15:50:53|792 |5 15:54:15|10° E | daylight
06 Dec - 17:24:15| 10 |W 17:27:33|58°|55W|17:30:52 | 10° |ESE | visible
06 Dec - 19:01:22 | 10%|W 19:03:51|19°|SW |19:06:20| 10°|SSE |visible
AT Mues 1oenTeES aanlond emenEesa lann ICOF | 13128:53|10° |E daylight
https://www.heavens-above.com/?lat=52.37098&Ing=-1.2658oc= Rugby&alt=08itz=GMT R = R &




ISS over Spain

" WMHTep-MAU-75 RSOISS 2/12

Buszaoawecs 3asciyomse o ioaun MAK

Arexcauap Cepreeswy

Axosaes

fadezpa 10
TioceaTrics 3we C2WoRSTOS
1822-1945 1958-1953 7

Alexander Sergeyevich
Yzakoviev

Department #1081 -
m of arplares”-
1324-1245 18958-1953




ISS Over Southern England

- WHTep-MAU-75 RSOISS 2/12

S souwecs SascsAvouss sc.sz.;av Miy
Asexcasap Cepresswy
: Axosses
‘;' Kachespa =101
! 7-';‘

ToocSaTrpoSa=we C2w0RSTOS
18££-1945 1858-185S v

-
~
Alexander Sergeyevich
Yzakoviev
Oepartment #1061

Designrng of arplares”
1944-1845 1958-19S8

Dutstandng heacs of departments of MAL

Inter-MAI-75 Decemberaﬂlgéi



ISS over North Italy at start

WuTep-MAK-75 Rsliss 3/12

Sszaowrecs Sassiyowre ias ioawe MAY

" Fuosses ARP-1/ Yakoviev Al-1 1827 °

Dutstandng heads of ceparteents of

IMBr=MAI-TS  ocabor asit




Now some
Practical Demo’s
of PSK & SSTV

FT8 & PSK Reporter on 29 Feb






https://amsat-uk.org/beginners/iss-
sstv/

All you need to do to receive SSTV pictures direct from the space
station is to connect the audio output of a scanner or amateur radio
transceiver via a simple interface to the soundcard on a Windows
PC or an Apple iOS device, and tune in to 145.800 MHz FM. You can
even receive pictures by holding an iPhone next to the radio
loudspeaker.

On Windows PC’s the free application MMSSTV can be used to
decode the signal, on Apple iOS devices you can use the SSTV app
for compatible modes. For Linux systems try QSSTV.

The ISS puts out a strong signal on 145.800 MHz FM and a 2m
handheld with a 1/4 wave antenna will be enough to receive it. The
FM transmission uses 5 kHz deviation which is standard in much of
the world. In IARU Region 1 (British Isles, Europe, Africa) FM
equipment is usually set by default to the narrower 2.5 kHz
deviation.



http://hamsoft.ca/pages/mmsstv.php
https://itunes.apple.com/gb/app/sstv/id387910013
https://sourceforge.net/projects/qsstv/




