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*Since 02-12-2022
*QSO0s: 1216
Confirmed: 973
Countries: 51
*Mostly FT8 and FT4

https://www.nlkdo.com/lotw-gridmapper/GridMapper.html
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First FT8 QSO 02-12-2022
isspa QTH DM79jo

FT991a

75W

20m half wave dipole

(o] pervo

RLK TX ALK ¥ z
Date Time Call Freque... Mode Grid Country

2023-01-08 17:12 ZS43JAN 28.076 FI8 KG30bwv South Africa
2022-03-06 01:39 ZS6AF 14.075 FT8 KG354 South Africa
2022-02-25 04:34 ZS6AF 14.075 FI8 KG54 South Africa
4 2022-02-24 22:41 ZSG6AF 14.075 FT8 EKG54 South Africa

(9790 miles), bearing 82.5 degrees
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First FT8 QSO 02-12-2022
QTH DM79jo

FT991a
75W
20m half wave dipole

RLK TX s - -
Date Time Call Freque... Mode Grid Country

2023-01-08 17:12 ZS43JAN 28.076 FI8 KG30bwv South Africa

2 2022-03-06 01:39 ZS6AF 14.075 FT8 KG354 South Africa

2022-02-25 04:34 ZS6AF 14.075 FI8 KG54 South Africa

4 2022-02-24 22:41 ZS6AF 14.0/5 FI8 EKG3s4 E South Africa

(9790 miles), bearing 82.5 degrees
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Audacity 3.3.2
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9.0 100 110 120 130 140 150
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7sync 29 data 7sync 29 data 7 sync unused
Multiple messages with multiple RX carrier frequencies, each containing
79 symbols, .16 sec long = 12.64 second message
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Decode Step 2 —
Calculate 372 overlapping
FFTs, .16 sec each
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Audacity Frequency Plot for first FT8 interval

|
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IR
1] III FT8 RX audio frequency = 1594 Hz
I
12Hz  500Hz 1000%%% 3000Hz  3500Hz  4000Hz |nterva| start (SeC) end (SeC) f(HZ)

Cursor] 1596 Hz (G6) = -91 dB |Peak:| 1608 Hz (G6) = -83.7 dB

Algorithm: Spectrum ~ | Size: | 1024 L Exp O O . 1 6 1 608 .

Function: | Gaussian(a=2.3) window  ~ | Auxis: Linear frequency ~ Rep
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Interval start (sec) end (sec)

0
0.16
0.32
0.48
0.64

0.8
0.96

[3I 1I4IOI51612]

0.16
0.32
0.48
0.64

0.8
0.96
1.12

f (Hz)
1608
1604
1618
1555
1619
1620
1605

Decode Step 3 —

Scan the spectrum for each
FFT interval for sequences
matching the sync array.

Using Audacity

Rank order peak
frequencies for first 7
intervals

7 symbol FT8 sync array
7X7 Costas Array [3,1,4,0,6,5,2]
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Figure 5: Tx7 Costas Array used in FT8 v2. The time and frequency steps are 160 ms and 6.25 Hz,

. 7X7 FT8 Costas Array [3,1,4,0,6,5,2]
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For weak signal, ambiguous with two sync solutions
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Figure 5:
respectively.
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TIME STEP

Tx7 Costas Array used in FT8 v2. The time and frequency steps are 160 ms and 6.25 Hz,

M.P. Hasselbeck,
WB2FKO
Synchronization
in FTS8,

08 February 2019,
http://laarc.weebl
y.com/uploads/7/
3/2/9/73292865/
ft8syncv8.pdf




0.6
TIME (s)

Figure 6: The 7x7 Costas Array generates a sequence of symbols at 6.25 Hz multiples. The audio carrier
frequency f. has been set to zero for clarity.
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M.P. Hasselbeck,
WB2FKO
Synchronization
in FT8,

08 February 2019,

http://laarc.weebl
y.com/uploads/7/
3/2/9/73292865/
ft8syncv8.pdf
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Using Audacity for first interval —[3,1,4,0,5,6,2]
Compare to 7x7 FT8 Costas array — [3,1,4,0,6,5,2]
Found 5 out of 7 synch tones for first interval (71%)
But frequency interval not a good match.

FT8 Decoder using three sets of [3,1,4,0,6,5,2] synch arrays.
1 - Intervals 0-6

2 — Intervals 36-42

3 — Intervals 72-78

Decoder Step 4
Assume Time and frequency synchronization if 7 or more synch tones
out of 21 are found (33%)
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Now that we have located and isolated our message in time and
RX carrier frequency using the 21 costa array symbol intervals, we
can identify the 58 other data symbols in our message and decode

the QSO.
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