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ARDOP Ziele (1)

rbare offene Spezifikation und

: source»)

ar auf Verschiedeén HW /SW-
rmen (Windows, LINUX, Apple,
1d, Microcontrollers).
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ARDOP Ziele (2)

00, 500, 1000, 2000 Hz
agungsraten
‘ ch FEC-Modus

1o nebst A
ticast)

t auch bei Mehrwegempfang (bis 5 ms

zeitunterschiede)

le Einsatzszenarien: SSB/FM, Repeater
O Reme Binériibertragung -> UTF-8 fihig

GV SWISS-ARTG 2015 - HB9AUR



200 Hz 8-FSK 4-FSK  4-PSK, 8-PSK

500 Hz 16-FSK - 4-FSK
- - 4-PSK, 8-PSK

1000 Hz 4-FSK
4-PSK, 8-PSK

2000 Hz 4-FSK
4-PSK, 8-PSK
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,Jp'_. Koll-Elemente

rame Types)
uest (200/500/1000,/2000 -

500,/1000,/2000)

GV SWISS-ARTG 2015 - HB9AUR



me-Struktur

der) 1450 Hz / 1550 Hz,
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paten-Durchsatz @ 200/500 Hz

25 Bd 8-FSK 24 24/ 8 3720 / 3880 310 0.25
50 Bd 4-FSK 32 32 /10 3640 / 3800 500 0.50
100 Bd 4-PSK 64 64 / 34 4160 / 4320 756 1.00
100 Bd 8-PSK 108 108 / 38 4120 / 4280 1286 1.50

25 Bd 16-FSK 32 32 /10 3640 / 3800 421 0.25
100 Bd 4-FSK 64 64 / 18 3520 / 3680 865 0.40
100 Bd 4-PSK 64 128 / 68 4330 / 4490 1509 0.80
100 Bd 8-PSK 108 216 / 76 4290 / 4450 2566 1.20
167 Bd 8-PSK 159 318 / 124 3918 / 4078 4079 2.00
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paten-Durchsatz 1000/2000 Hz

100 Bd 4-FSK 64 128 / 36 3530 / 3690 1726 0.40
100 Bd 4-PSK 64 256 / 136 4170 / 4330 3018 0.80
100 Bd 8-PSK 108 432 / 152 4120 / 4280 5133 1.20
167 Bd 8-PSK 159 636 / 248 3712 / 3872 8420 2.00

100 Bd 4-FSK 64 256 / 72 3530 / 3690 3524 0.40
100 Bd 4-PSK 64 512 / 272 4170 / 4330 6144 0.80
100 Bd 8-PSK 108 864/ 304 4120 / 4280 10386 1.20
167 Bd 8-PSK 159 1272/ 496 3712 / 3872 17220 2.00
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Control-Frames

nes haben nur einen Tréager

ACK, NAK, 50 Bd 4-FSK 200 / 360
BREAK, DISC, END,

IDLE,
CONREJBUSY,
CONREJBW

CONREQxy 100 Bd 4-PSK 1320 / 1480
CONACKXx 100 Bd 4-PSK 440 / 600
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ARQ Bandwidth Negotiation & Timing Exchange  Reviune 22015

(Not to scale)
2 tone Leader

Leader Sync This diagram shows how Client and Server exchange
AF5K Frame Data - .. . .
l bandwidth and timing data to automatically establish
»L session bandwidth, leader and delay requirements

| I Connect Req [for specific BW)
Leader Con Reg A Sent by Client{I55)

)

upon the initial ARQ connection

Leader I Con Req Connect Req Revd by Server(IRS)

e 4

Leader (ms) = |

Measured by Connect ACK [negotiated BW)
Server{IRS) |_Leader I Con ACK w Timing A Sent by Server(IRS) Frame timing

» used by Client(I55)
| Leader W con Ackw Tlmingmr:tt ACK Revd by Client{Iss)

Lo Connect ACK Sent by Client{155)

. Leader (ms
Round Trip (ms) Surlm ;,r"'""——_ (Confirms BW to Server and
Measured by i received leader from IRS
Client{ISS) Client(ISS) )

I Leader I Con ACKwhiming I

Leader I Con ACK w Timing A
Frame timing used
Connect ACK Revd by Server(IRS) by Server{IRS)

ko

Round Trip {ms)
Measured by Final ACK to Client{I55) confirming
Server(IR3) receipt of timing by server(IRS)

Leader l ACK

Typical ConReq, ConAck/Negotiate, Confirm sequence (without any repeats) ~5 sec
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Vergleich ARQ-Verfahren

- AMTOR 1/ 350 100 FSK 210 450 33.3 250
PACTOR1 1/ 500 100/200 FSK 960 1250 128 960
PACTOR 2 2 / 500 100 2/4/8/16-PSK 3280 3750 590 4’425
PACTOR 3 2-18/ 100 2/4-PSK 3280 3750 2720 207400

2200

WINMOR 5 2 /500 47 /94  4-FSK 4/8-PSK 4400 5260 329 2’468

WINMOR 16 8 /1600 47 /94  4-FSK 4/8-PSK 4400 5260 1314 9’855

PACTOR 4 1/2400 56-1800 2-PSK-32QAM 3280 3750 5512  41'340

Robust PR 8 / 500 50 2/4-PSK var. - 600 4’500

ARDOP 500 1-2 /500 25/100/  4-FSK / 16FSK 4400 5000 544 4’080
167 4/8-PSK

ARDOP 2000 8 /2000 100/ 167 4-FSK 4/8-PSK 4400 5000 2296 17220
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heute und morgen

ber 2015):
verfiigbar als Beta-Release.

OP integriert in WINLINK2000 System
> Express).

OP wird WINMOR ersetzen als
1sgiinstige Alternative zu PACTOR.

| - PACTOR bleibt unangefochten das fithrende
ARQ-Verfahren fiir KW.
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