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Appendix VIII - SSB frequency shift simulation
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Single sideband signal

SSB‘ = Mod]i + M0d2i

SSB;, O[T -
4 1 |
0 100 200 300 400
i
Fourier transforms:
FFTMI := fft((Mod1) FFTM2 := fft(Mod2) FFTSSB := fft(SSB)
N
=0..—
. 2

Adjust sign of amplitude depending on phase, and apply offset:
. T
SM1; := |FFTM1j|-1F(|arg(FFTM1j)| > ;,-1,1)+ 150
. T
SM2; := |FFTM2;| -1((|arg(FFTM2J~)| > R,—l ,1)+ 75

bl

SSSB,; := |FFTSSBJ-|-il(|arg(FFTSSBj)| >§,_1 1)
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Semi-optical method

Total number of points in simulation:
N:=2" N=8.192x 10° i=0.N-1
Doppler signals:

f:=25

Sigl; == 00{2 rf —) Sig2; := co)(z.ﬂ;.f.lE + §)+ 2

—
Sig3; := coq 2- nf~L 2 +2 Sig4; :=co 2+ = |42
N 2 N 2

Sigl,
sig2,
Sig3;

Sigd;

0 100 200 300 400 500

Full AM modulated signals:

Carrier; := 2% + 2.2.co{2-n-c-lN)+ cos(2~1t~c-—:\—l)2

w It b
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Add quarter wave delay:

N
Mod2S; = if] i < floof — |, Mod2y,;_4,Mod2 N
c4 i—ﬂoo{ )
c4
A N
Mod4S; :=if] i < floo] — |, Mod4y,;_4,Mod4 N
c4 i—ﬂoor( 4)
c

Single sideband signals:

DSBI, := Modl; — Mod3; DSB2; := Mod2S; — Mod4S,

20 T T T T

i)

=Tl I

o 0 100 200 300 400

Single sideband saignal:

SSB, := DSBI; + DSB2,
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Fourier transform of AM and double sideband signal number 1:

FFTMI := ffMod1)
FFTM2 := fft(Mod3)
FFTDSB := fft(DSB1)

N
j:=0.. —
! 2

Adjust amplitude dependign on phase:

SMI; := |FFTMIj|~if(|arg(FFTMlJ-)| > g,-|,1)+ 800
SM2; == |[FFTM2;| -if(|arg(FFTM2j)| > l—"g,-l , 1)+ 400

SDSB; := | FFTDSB;| ~if(|arg(FFTDSBj)| > g,—l , 1)
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Fourier transform of AM and double sideband signal number 2:
FFTMI := fft{(Mod2S)
FFTM2 := fft{(Mod4S)
FFTDSB := fft(DSB2)

Adjust amplitude dependign on phase:

+ 400

= |FFTMI;| i f(larg (FFTM1;) ,_1 |)+ 800

SM2; := |FFTM2|- f(|arg (FFTM2;)| > —,-1,1

SDSB, := |FFTDSB|| -if(]arg(FFTDSBj)| > g,—l : 1)

W l T | T

1000 ‘I l
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Fourier transform of double sideband and single sideband signals:

FFTMI := fi(DSB1)
FFTM2 := ffi((DSB2)
FFTDSB := fR(SSB)

Adjust amplitude dependign on phase:

SMI; := |FFTM1j|~if(|arg(FFTM1j)| > g,-1,1)+ 800

SM2; := |FFTM2}| ~if(|arg(FFTM2j)| > 118,-1 , |)+ 400

SDSB, := |[FFTDSB|| -il‘(|arg(FFTDSBj)| > g,—l , 1)
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