ShapeCoefficients := 4
Frequency := 0.. ShapeCoefficients

ShapeCoefficient =
Frequency

1.0
1.1913785723
—0.0793018558
—0.2171442026
0.0014526076

ShapeCoefficients

PulseShape(t) := Z (ShapeCoefﬁcient -cos(Z -n-F requency-t))

Frequency
Frequency =0

Time := -0.5,-0.48..0.5

2.5

1.5

PulseShape(Time) 1

0.5

0.6 —0.4 0.2 0 0.2 0.4

Time

WhiteNoise(G) = o+ —2-In(rnd(1.0) -cos(rnd(Z-Tt))



SampleRate := 8192
Bandwidth := 2048
Tones := 128

LowerBandEdge := 1000

SampleRate

SymbolSeparation :=
Bandwidth

Tones

SymbolSeparation = 512
SampleRate

SymbolsPerSecond := -
SymbolSeparation
BitsPerSecond := SymbolsPerSecond-log(Tones,2)
ShapeLength := 2-SymbolSeparation
ShapeLength = 1.024 x 103

LowerBandEdge N Tone Bandwidth

Symbol(Tone,Time,(I)) := | ToneFrequency <

SampleRate Tones SampleRate
—ShapeLength
0 if Time < ——P—TE70
2
ShapeLength
0 if Time > —P—T87
2
Time . :
PulseShape]| ——— -cos(2-n-Tlme-ToneFrequency+ ¢) otherwise
ShapeLength

Time := —ShapeLength.. ShapeLength



Symbol(0, Time, 0)0.0044865

I I I
-2
—1024 —524 —24 476 976

Time

MFSK(Time) := Symbol(0, Time — SymbolSeparation, 0) + Symbol(63, Time — 2-SymbolSeparation,0) +
Noisy MFSK(Time) := MFSK(Time) + WhiteNoise(3)

Time := 0..4-SymbolSeparation — 1

1.87~

0.87[~

MFSK (Time)_

—_— 0.13[~

“LI13[

213
0 500 1000 1500 2000

. - . Time
SlgnalTime := MFSK(Time)
N01syS1gnalTime := Noisy MFSK(Time)



cumulative rft(signal, N,K Max) =

N
cos_offset « Z

for ie 0.N-1
sin(i~2-£)
N
lut, « ————=
1 N
ﬁfoi «~0

fifo_index « 0
for ke 0..K Max

a < 0
bk «~0
for sample € 0.. length(signal) — 1
old « fifog e index
ﬁfoﬁfo_index < Slgnalsample
diff « Signal —old
sample

ag <, + diff 'lutcos_offset

for ke 1..K Max
j < mod(k-fifo_index,N)
q < mod(j + cos_offset,N)

a <«— ay + diff ~1utq

bk “«— bk + dlff-lutj

for ke 0..K Max

mag, < (ak)2 + (bk>2

psd<samp19 « mag
fifo_index < mod(fifo_index + 1,N)
psd
SampleRat
Frequency(harmonic) := harmonic~M
2-ShapeLength
SymbolS ti
cumulative rft spectrum := cumulativerft(Signal,SymbolSeparation, yroo Zepara 1onj

noisy _cumulative rft spectrum := Cumulativerft(NoisySignal, SymbolSeparation,

SymbolSeparationj
2
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noisy_cumulative rft spectrum



