


¢ >D>A>R>C>

WinLink 2000

Global Radio E-Mail System for
EmComm usage




NK 2000

Email System

Destruction during Hurricane Sandy 140 km east of USA-eastcoast, Fall 2012
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>@>A>ﬁ’>@> Example of EmComm usage (II)

A Distress call via Maritime mobile Net (HF)
and satellite phone failed

A Cpt. Robin Walbridge, KD4OHZ sent an E-
Malil to US Coast Guard via PACTOR on
HF (WinLink)

A 14 out of 16 crew members were rescued

A KD4OHZ and another crew member lost
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>D>A>R>C> Example of EmComm usage(lll)

A Hurrican Cathrina 2005

A Amerikan Red Cross and
Hams established a HF Net-
work (HFLInk) in split mode

A Mode: Automatic Link Establishment (MIL
STD 181-141 + 188-110)
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,,én Requirements of digital modes for
¥ DAR/C EmComm

A Communication with non-ham stations (AtC, AtA) A
E-Malil, SMS etc.

A Asynchron Communication

A Availability independent of QTH (global)
A Internet connection to adress non-hams
A Balance robust/fast/cheap

A Less Hardware requirements as possible
A Error free (error correction)
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,,én Requirements of digital modes for
Y DARC EmComm (ll)

A easy to handle (intuitiv)

A Interoperability

A Adaption of international standards (eg. WRC)
A Redundant and decentral network structure
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>D> A>R> C> Systems / networks

W1

A WinLink 2000 VK 2000

“mail System

A jPSKmail

A SCSmail
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>@>A>ﬁ>@>

W1 K 2000

mail System

A WinLink 2000 - E-Mailnetwork for hams and
sailors (HF/VHF/UHF); call@winlink.org

A global availability (established infrastructure)

A Redundant and synchron CMS (failsafe through
Intercontinentally redundancy)

A Error correction procedures
A Bulletins (e.g. weather, keps, broadcasts)

A different modes (interoperability):
PACTOR,WINMOR, ALE, PR, D-STAR, (HamNet)
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'K 2000

mail System

WT,

A robust soundcard modes (WINMOR, PR)

A high data transfer rates (PACTOR Il and V) up
to 25 kbytes/Min @2,4kHz on HF

A File-recovery
A Peer-to-Peer (P2P)

A Automaticaly forward via HF if internet loss
occures (ROWN)
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NK 2000

o Email System

WinLink Topology
Multiple User EOC or

Served Agency Location

without Internet Access

APRSIS32

APRS Link

WAMP
: Sves
Computer acting 1o op/gyTp VHF/UHF e VHF/UHF
as Web, Mail, & WebMail Radi V‘:\Y\s—* Radio
PacLink Server - et c
TNC (B=iz.ri)
_e—

Location with Internet Access

Standalone User
without Internet
Access
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NK 2000

Email System
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HBYAK
HBSAW
HBSMM
HB9XQ
HB9XQ-3
JK1DNW
KOSI
K4xVv
KSAEA
K6CYC
K6IXA
K7DAV
K7EK
KBKHW
K9BBS-10
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KE7X0
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KKSAN
KL7EDK
KNEKB
KQ4ET
KR4MA
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NK 2000

o Email System

Exit Select Update Table Update Table Via Radic  SFI AlIRMS

Frequency Girid i e
Callzign (kHz) S Group it Reliability | Quality
Estimate | Estimate

DBOZAV 14052,500 JO4IUF FUBLIC
DBOZAY 7048500 JO40UF FUBLIC
DBOZAY 7049,500 500 JO40UF FUBLIC
DBOZAY 3598,500 JO40UF FUBLIC
[24VI-5 7042.500 JH45UA PUBLIC
HB9X0-5 7047500 JMNIEPY FUBLIC
HBIXG-5 7058,000 JHNIEPY FUBLIC
HE3AK 7051,500 JN4TFE FUBLIC
JOSFUG PUBLIC
10146,500 JOB7UG FUBLIC
10145500 JOSSCF FUBLIC
10142,000 JOBELG FUBLIC
10145,500 KN12GP FUBLIC
101353,500 KN12GF FUBLIC
14111,500 KN12GP FUBLIC
14105.200 KOS4AY PUBLIC
14058,300 KOS4AY FUBLIC
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>D>A>R> c> @,, 'K 2000
]/ mail System

HF-Betriebsarten

A WINMOR
- Sound card FSK and PSK 500/1600Hz

A PACTOR I-1V (J2B)
- TNC-based FSK, DQPSK and QAM

A Automatic Link Establishment (USA MIL-STD)
- soundcard 8FSK @2kHz
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/K 2000

=mail System

WINMOR

WINMOR Sound Card TNC Need:
Hel Hid :
C:npnectiu:ur: Sfate Receive ES B-Transce Iver
RS Rev Level: s Busy Detector: with VOX or CAT
= Capture OK Remote Station Offset:  -9.5Hz mc " Soundcard
Rcv Frame: 2 Car V16PSK FEC Data
Transmi ASoundcard
( ) interface
#mt Frame: o
R0 Waterall 2 KHz 2500 16PSK /42

OR

Software: ::5

RMS Express Airmail

BPQ32

Version 1.0 05.04.13 15
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W1 K 2000

mail System

A WINMOR (WinLink Mail over radio)

A OFDM (Orthogonal Frequency Division
Multiplexing) modulation @ 500Hz and 1600Hz

A 500 Hz: BW 2 carriers 46.875 Baud 4FSK or 93.75
baud PSK at TCM 4PSK, 8PSK or 16PSK

A 1600 Hz: BW 8 carriers 46.875 Baud 4FSK or
93.75 baud PSK at TCM 4PSK, 8PSK or 16PSK

A Fehlerschutz: CRC, (RS)-FEC, Viterbi, ARQ
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WINMOR TNC (Example 15 Car OPSK
DARC ( p QPSK)

_ 16QAM Circular Constellation
Tuning Offset (White Gaussian Noise @ 5dB)
Each pixel =1 symbol

Receive Leve

“« WINMOR Sound Card TNC

Settings Abort Help Select Test On Lind_ Log

Connection State Receive
[Fee==== =k \ 1
RS Row Level: —{
| Offset: P
Connected to: KMEKE 500 om
Transmit Gueued: 1] Sequenced: 2304
*mt Frame: Rev Frame: Long 3 Car 163AM data

Diata bytes queued: 1]
Diata bytes corfimed: 0 S e T
1000 Waterfall 1KHz 2000
\
o+0 3 Cla rri er\s Relative decode Quality
decoded OK 1 KHz waterfall
Jakob P. Strickler, DK3CW Version 1.0 05.04.13 17
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'K 2000

mail System

A Advantages:
- Cheap (no need of expansive TNC)
- Little setup, little weight:
QRP-Transceivcer (5W)+ NVIS/Lngw-Antenne + Netbook
+ 12V/12Ah accumulator (buffered flexible solar panels)
- 500Hz modus garants robust Connection during QRM
- 1600Hz garants fast data throughput (need +6db S/N)

Disadvantages:
Not appropriate for large files (>20kb)
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K 2000

mail System
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A5 &
TH 1o, »

Portable-Setup for WINMOR:

- OE7/DK3CW/P

- FT-817ND, 5W

- Self made soundcard interface

- Netbook 1,1 GHz Dualcore, 2GB
RAM, OS Windows XP

- 30m end-fed longwire, 6m abit.
the ground

- 12V/12Ah accumulator

- QTH: A Valley in Tirol OE7

- ODX: OH4 on 40m by 2 Car
AFSK@500Hz

- Max. data throughput:

- DH2LC on 30m mit 8 Car 16PSK
(=max. 1300Bit/s)
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VK 2000

Email System RMS Express

AR

RMS Express 1.2.8.0 - DK3CW/OE WINMOR Sound Card TNC Ver:1.4.4.0 Port:8500 [
DK3CW + Files Message Attachments  Move To: ISaved Items j Delete | Open Session: I'\-'-a'inmor' Help  Hide SendID

RRFER 5| & | T d S > e r—Connection State —————— [ Receive e
| RS Rev Level:  momms

Remote Station Offset: 4.5 Hz

In Winmor WLZK session...

System Folders | Date/Time v M D Size Source Sender Recipient | TCP Capture OK
i 2013.01.0110:19 |4RTO5LOS8INM |2672  |SMTP SMTPquenyrepl... Rev Frame: | 8 Car 4FSK FEC Data
Read ltems 01010914  6ZQE7) 3 — Transmit
gg:ﬁﬂ:ms 2013.01.01 0913 | 33VM7IZYI8ID SERVICE 0 AvgACKPercentage 100 G T
Saved ltems |E]201201010913 [eovwseanveze 352 [sysiem  |SERVICE DKICW  Spectnm
poieteditems [El2013.0101 0913 [mzniowvvrwx (318 JoezF |oEvFm DKaCW XtFame:| || Disable
~ Pemora ol | |E)|201207.26 0727 [agoDNiHsoosa 535 |oErFT |oEzFT DKICW 500 Waterfal 2KHz 2500 o an
OF |E)|201207.26 0727 [orkrestorsss [10se |ousoz  [pusoz DKACW ... .
I&l20120724 1902 [s281nR3s0zFn [a0s2 [suTe |sMTPiquenvrent.. [DK3cW |GFs:45N 47N 5E.14E
IHessage ID: &ZQETJZ3IGGE3

Winmor Winlink 2000 Session - DK3CW 10l =|
Exit Setup | Switch to Peer-to-Peer Session | Channel Selection  Show/Hide THNC ~ Start  Stop  Abort

OESXIR-5 Center Freq. (kHz): | 3605,500 Dial Freq. (kHz): | 3604,000 Bearing:

Favorites: |DH2LC @ 10145,600 (0) v| Select  Add to favorites  Remove from favorites

1600 In:0/1927 Out:0f3782 BPM:1296/519 Tune: -5 Connected - In receiving state

Ko -
Bre5 = _I
Removal of MID "0 completed.

Brentwood CMS via OESXIR-5 =

FW: DKICW

[RMS Express-1.2.8.0-B2FHMS] |

PR: 81838413 B3] Params E® Char

; OESXIR-5 DE DK3CW/OE (JNGTEP) ’7| |

Settingsl T Antl
FC EM S2E91Q9JX73A 1451 1008 0 | |

FC EM THUXVICZR14A 5459 1103 0

FC EM 605X0AW3DEWYU 1951 1264 0 1600 Hz bandwidth: {Faster but requires approx 6

FSF:(E‘? dB stronger signal and may be restricted to certain

~ Sending S2E91Q8/X734... sub bands)

= Sending THUXVICZR14A . Most Robust: 2 Car 4FSK.

™ Sending 605XXXW30EWYL... 2 Car 4PSK

FC EM RGAHJEXMOKZT 22454 4624 0 8 Car 4FSK

= Completed send of message SZES1Q9JX73A. .

~ Completed send of message THUXVICZR1A. . 8 Car 4PSK

= Completed send of message 605X3OW3I0EWYL... § Car 8PSK

F=ED Fastest: 8 Car 16PSK
FSY

= Receiving RGAHJEXMOKZT

In addition the host application (e.g. RMS Express)
can send a command to the WINMOR TNC

o e 0 Y 0 D S o v B P e T ot PR et . . .
f‘start| W@ & > @ admnstator.. | ¥ C:RMS Bxpress | $i RMS Express ... |[$ winmor winl. B wmwior soun...| 2 winmor NG | [£] Luke Fiewaker | #5 Ham cap | DE|E£! ]| e 00:34

-
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o Email System

NK 2000

Airmail

-+ Suitial 1 2XERQUENE Wi au syl WINMOR Sound Card TNC Ver:1.4.6.0 Port:8500 Kl
] File Edit View Message Tools Modules Window Help x|
0 o o 5 Help Hide SendID =
X 3 ] | = T . — «
g a Connection State Receive I
From:  query-reply@saildocs.com | A5 Rovievel mmmmmr Busy Detector
T Di3cw e TR Remote Station Offset:  -20Hz
pture ) -
Squelch: |5 3
=101 Rev Frame: | 8 Car V8PSK FEC Data S N
COM  Streams Applmask Mode RTS CTS DCD DSR DTR [fransmit
o Avg ACK Percent 100
M viwacomzo [ [T [T @ Kant € DED (2 2 il 2 _—  Watetfal
" Spectrum
[~ Use Real COM Ports Close after connect fail delay |10 Add Entry Save Seftings I mt Frame: ' Disatle
500 Waterfall 2KHz 2800 gpey s 39
E colomboBbluewin.ch —
H hb9xq.ch li@‘l [@_@J Connect to; |HBXQ-5 1 WINMOR 'I Connect As: IDKBCW
A jNcuenegy, Derd RMS Trimode 1.1.12.0** WINLINK BERN = a]
- 3619.0 7047.5 7058.0 DK3CW has 120 minutes remaining with HBSXE-5
{SF1 =118 on 2013-03-06 11:00 UTC}
HB9XQ-6.WINLINK, Viktor Colombo/HB9XQ, [JN36PV: Neuenegy, Bern], |[WL2K-276.2B2FWIHIM$]
E colombofbluewin.ch geurth1gh§18553i1a5HBS><Q s
H  hbSxg.ch [irMail-3.4.062-B2FHIM$)
A Neuenegy, Bern PR: 77527155
- 14117.5 : HBSX0-5 de DK3CW (JO40id)
FF
IKOOXK-5.WINLINK, luciano/IKOOXK, [JN61JR: LARIANO, RM], (Wed, Ot ;Eg;d RerUaTHo R B3t 19820491
E lumarte0iflibero.it FS 145750
4  LARIANO, RM Receiving 7BEYUSTIHS3) "http:/ /www. blids. de/spion/bilder/aktk artegergrau.jpg"... =
- 7045.0 =
Tz Data Rz Data
0/0 58573/82049 bytes
IQ4VU-5.WINLINK, C.E.R. Piacenza Association/IQ4VU, [JN45UL: Piac| ! ]
E cer.pcfalice.it
H www.cerpe.it Auto check
L Piacenza, Emilia Romagna ﬁ_ Check every IU1 minutes at ’EIE minutes after
BPQ32 Console =1ofx]
L , (Ved, 06 Mar 2013 13:11:00 GHT)
=lofx]
Flq Callsign Program RX TX MON App Flg Callsign Programll
BPQHostHodes .exe 0 2% 8 e e 1 2 DK3cW BPQHostHModes .exe
80 bpq32.exe 4 0 8 8 8 8
s} 6 (] (] (] (i} [}
[¢] B8 8 6 B8 6 @0 GHT)
[} 18 8 8 6 06 0
s} 2 [§] 5] 5] 5} s}
e | R (5] (5} (5} (i} (s}
s} 6 5} 5} 5} s} s}
[ 118 6 8 6 6 @ |
e 28 S} 8 8 [} i}
Behs ae av Et b & [ [14:58:01 utc

Pl

n
istart| | (@ FI M > | Bech. | Bt | 2 oo, | 6D

v | @z | B |[G2a- orra.| e | [ B A @Y OE - EoZmEE]

DO @ & | 1558
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VK 2000

Email System

PACTOR [-IV

= . : Need:
ASSB-Transceiver

& with data jacket

APC + RS232/USB

BACTOR-Controller
(PTC/TNC)

_ [.)SP Mummode:ACTOH-Controller

K @ e

o @ Usoens @
® i

® PR1@rm @Conne

$00000000000000 2@ @t

ced @ Carner 8
."*A'J"”'fl.'-.\fl .fdtr,,;_..

SCS PTC-lipro

Software: ::5 OR OR G:J

RMS Express Airmail Paclink
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Poune (k000

PACT
PACT
PACT
PACT

Do To o To I

O
O
O
O

PACT

10500Bit/s

O

R (Packet Teleprinting over radio)

q
Q
Q

R

: 2AFSK@500Hz with 200Bit/s
I: 14DPSK@500Hz with max. 1200Bit/s
11:18PSK@2400Hz with max. 5200Bit/s
V:32QAM@2400Hz with max.

A Modulation: (A)FSK,(D)PSK, QPSK und QAM

Jakob P. Strickler, DK3CW
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/K 2000

“mail System

¢ >D>A>R>C>

A Error correction through FEC and ARQ

A Huffman-Compression

A (Text) Pseudo-Markov-coding (Huffman * 1,3)
A Capital letter mode

A Run-length encoding
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VK 2000

Email System

MIL-STD 188-141A & MIL-STD 188-110 Controller
Fle Edt Configuration Tools Channels Addresses Scan Cal Dats AQC Clear QRGFiles Help

i & Tones F5 1052 ALE Mode: NORMAL
E Scan lep 40m HEN+HFL (DATASVOICE) []
E L [resoumces]  mansounp |

=lalx|

| wle] || > D] ||| v | ] 10] sie]

[15:47:32]<<[DLOIRADIO CHECK DE DLONOT PSE IGNORE <
[15:52:09]1<<[DLOTROGER
zcze
Krisenkommunikation Notfunk
in
DARC
=
[16:20:59][FRO 070495001 [FATIED T[DLOROT 1 =
[16:19:0 AKE RECEIY!
[16:18:14][FRQ 070495001[173! FAIL]
[16:18:13 DSHAKE RECEIVED
[16:17:49] = Yo HANDSHAKE RECETVED
[16:17:25] = NO HANDSHAKE RECEIVED
[16:17:02] = NO HANDSHAKE RECEIVED
[16:16:40] = NO HANDSHAKE RECEIVED
[16:16:19] = NO HANDSHAKE RECEIVED
[16:16:00] = NO HANDSHAKE RECEIVED
[16:13:49][FRQ 07049500][TO ][DK3CW 1[TIS][DLONOT 1[ALO] BER 28 SN 07
[16:13:38][FRQ 07049500]1[TO ][DK3C¥W 1(TIS][DLONOT 1[ALO] BER 27 SN 08
[16:13:21][FRQ 070495001[TO ][DK3CW 1[TIS][DLONOT 1[ALO] BER 29 SN 07
[16:13:00][FRQ 07049500][TO ][DK3CW ITISIEDTe 1[aI0] BER 26 SN 06
[16:12:431[FRQ 070495001 [T0 1[DK3CY 1[TIS][D: 1[A ER 30 SN 08
[16:12:36][FRQ 07049500]1[TO ][DK3C¥W ][TIS][DLHIIOT ][Aln] BER 25 SN 07
[16:12:22][FRQ 07049500][111"(1-:1) ][DLu!o‘r
14 17 2210kRa noniasnnns cu 1rTrairnTanoT AT mEw a0 cn 0 _>J_J
ADDRESS [DLONOT CAMD € DIM @ DBM C FSI052 [ ARQ  RESET | SENDDATA| ™ MM
TEXT  [Radio check SEND RPT |

[16:21:39  [FRQ 07049500 USE  [STOPPED R [ [

Software:

PCALE

Benotigt:

ASSB-Transceiver
with VOX or CAT

A C + soundcard
ASoundcardinterface

OR
MIL ALE Rig
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/K 2000

“mail System
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A automatic establishment of HF links due to
propagation analysis (comparison of BER)
Modulation: 8FSK

A primary selective calling, but can be used for short
messages and position resports (WinLink, SMTP E-
Mail, SMS)

ol ol

A global HFLink Network Lo e o

"#E 10 SSELIER 5)

with Pilotstations (cf. RMS) [z nc) 4
A FEC and optional ARQ 2007 WL >
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