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142 Techniques for low coherence pulsed Doppler lidar 

Electronic method 

Total number of points in simulation: 

N := 213 

Doppler signal: 

f := 25 

Sig Ii 

0 
Sig2 i 

N = 8.192x 103 i :=0 .. N-1 

. { i 7t) Stg2i := co 2-1t-f. N + 2 
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Carrier signal: 

C := 500 

Carrier Ii := co{ 2-1t ·C· ~ ) 

Double sideband signals: 

Mod Ii := Sigli ·Carrierli 

Mod2; := Sig2i ·Carrier2i 

Modl i 

Mod2i 
0 

Camer2· := co 2-1t·C·- + -. { i 7t) 
1 N 2 
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Appendix VIII - SSB frequency shift simulation 

Single sideband signal 

SSBi := Mod Ii + Mod2i 

SSB; 0 

Fourier transforms: 

FFTMI := fft(Modl) 

. N 
J ·=0 -. .. 2 

FFTM2 := fft(Mod2) FFTSSB := fft(SSB) 

Adjust sign of amplitude depending on phase, and apply offset: 

SMlj := IFFTMl i l -i{larg(FFTMli)I > ~ ,- 1, I) + 150 

SM2j := IFFTM2i l -irll arg(FFTM2i) I > -2:... ,-1 , 1) + 75 
-~ 1.8 

SSSBj:= IFFTSSBi l ·i{larg(FFTSSBi)I >~ , -1 , 1) 
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SMl i 100 

SM2 j 

SSSBi 50 
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144 Techniques for low coherence pulsed Doppler lidar 

Semi-optical method 

Total number of points in simulation: 

N := 213 

Doppler signals: 

f := 25 

N = 8.192 x I 03 

{ i 2-7t) Sig3i := co 2-nf. N + 2 + 2 

Sig I, 

Sig2i 2 

Sig3i 

Sig4 i 

0 0 100 

Full AM modulated signals: 

C := 500 

Mod Ii := Sig Ii" Carrieri 

Mod2i := Sig2i-Carrieri 

30 

Modl i 

20 
Mod2i 

Mod3i 

Mod4i 
10 

00 100 

i :=0 .. N- I 

Sig2 · :=co{2 ·1t·f._i_ + ~)+ 2 
' N 2 

Sig4 := co 2-n -f.- + - + 2 { i 3·7t) 
' N 2 

200 300 400 

Mod3i := Sig\ -Carrieri 

Mod4i := Sig4i ·Carrieri 
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500 
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Appendix VIII - SSB frequency shift simulation 145 

Add quarter wave delay: 

Mod2S; := i1i < floo{~ ), Mod2N+i-4 , Mod2 { N )) 
c-4 1-floo 

c4 

Mod4S; := i1i < floo{~ ), Mod4N+i-4 , Mod4_ { N )) 
c-4 1-floo 

c4 

Single sideband signals: 

DSBI ; := Modi; - Mod3; DSB2; := Mod2S; - Mod4S; 

Single sideband saignal : 

SSB; := DSB I; + DSB2; 
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146 Techniques for low coherence pulsed Doppler lidar 

Fourier transform of AM and double sideband signal number 1: 

FFTMI := fft(Modl) 

FFTM2 := fft( Mod3) 

FFTDSB := fft(DSB I) 

Adjust amplitude dependign on phase: 

. N 
J ·=0 -. .. 2 

SM Ii:= IFFTMlil -i{larg(FFTMli)I > f ,-1 , I)+ 800 

SM2(= IFFTM2{ilarg(FFTM2i)I > _2:_,-1, I)+ 400 .l 1.8 

SDSBj := IFFTDSBil -i{larg(FFTDSBi)I > f ,-1 , I) 
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Appendix VIII - SSB frequency shift simulation 

Fourier transform of AM and double sideband signal number 2: 

FFTM I := fft( Mod2S) 

FFTM2 := fft( Mod4S) 

FFTDSB := fft(DS82) 

Adjust amplitude dependign on phase: 

SMlj := IFFTMljl ·i{larg(FFTMli)I > f ,-1 , I)+ 800 

SM IJ 

SM2j := IFFTM2il ·i{larg(FFTM2i)I > f ,-1 , I)+ 400 

SDSBj := IFFTDSBjl ·i{larg(FFTDSBi)I > f ,-1 , I) 
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Fourier transform of double sideband and single sideband signals: 

FFTM 1 := fft( DSB 1) 

FFTM2 := fft(DSB2) 

FFTDSB := fft(SSB) 

Adjust amplitude dependign on phase: 

SMl j := IFFTMlil -i{ larg(FFTMli)I > f ,-1, 1 )+ 800 

SM2j := IFFTM2il .ilarg(FFTM2i)I > ~.-1, 1 )+ 400 .l 1.8 

SDSBj := IFFTDSBil -i{larg(FFTDSBi)I > f ,-1, I) 
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