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ClearAll["Global~x"];

<< Graphics ~Graphics”™

<< Graphics~Colors"™
(*<<Graphics " Legend *)

<< Statistics ContinuousDistributions”

sinc[x ] :=If[x==0, 1, Sin[nx]/ (;rx)]

(* BPSK su canale a banda illimitata =*)
V0 :=1;

Tb :=1;

@0 :=0;

£f0 :=100/ Tb;

g[t ] :=If[Abs[t] <0.5Tb, 1, 0];
x1[t ] :=VOg[t] Cos[2m£0t +¢0]
x2[t ] :=-VO0g[t] Cos[2m£0t +¢O0]

(* Filtro adattato - Matched Filter %)

G[f_ ] := Tbsinc[£f Tb]

K:=1;

t0 :=0;

HR[f ] :=K2V0/2 (G[f-£0] +G[f+ £0]) Exp[-a 2w £ t0];

pHr = Plot[Abs[HR[£f]], {f, -2 £0, 2 £0}, PlotStyle » {Blue, Thickness[.005]},
PlotRange » {0, 1}, Frame -» False, GridLines -» Automatic,
AxesLabel » {"f/Rb", "HR(a,f) "}, TextStyle » {FontSize -» 18}];

Plot[Abs[HR[f]], {£, £0-5/Tb, £f0+5/Tb}, PlotStyle » {Blue, Thickness[.005]},
PlotRange » {0, 1}, Frame -» False, GridLines -» Automatic,
AxesLabel » {"f/Rb", "HR(a, f) "}, TextStyle » {FontSize » 18}];
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Tb/2
En[fp ] := j

Plot[En[fp] 2/ (VO*2Tb), {fp, 0, 10}, PlotRange -» {0, 2},

Tb/2

V0" 2 (Cos[2mfpt + ¢0]) "2dt

PlotStyle » {Blue, Thickness[.005]}, Frame » False, GridLines -» Automatic,

AxesLabel -» {"fp/Tb", "E[fp] /Eb"}, TextStyle » {FontSize -» 16}];
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Pb[EbNO ] :=0.5 Erfc['\/EbNO ]:
(* EbNO=Eb/NO con NO monolatera,

PbBPSKmfebn0 =
LogPlot[Pb[10" (0.1 EbNOAdB) ], {EbNOdB, -5, 20}, PlotRange -» {10" (-6), 1},

PlotStyle » {Blue, Thickness[.005]}, Frame -» False, GridLines -» Automatic,

pc=Eb/NO =*)

AxesLabel » {"Eb/NO (dB)", "Pb"}, TextStyle » {FontSize -» 16}];
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(# OOK su canale a banda illimitata =*)
V0 :=1;

Tb :=1;

@0 :=0;

£0 :=100/Tb;

g[t ] :=If[Abs[t] <0.5Tb, 1, 0];
x1[t ] :=VO0g[t] Cos[2m£0t +¢0]
x2[t ] :=

(* Filtro adattato - Matched Filter x)

G[f ] := Tbsinc[£f Tb]

K:=2;

t0 :=0;

HR[f ] :=KV0/2 (G[f-£0] +G[f + £0]) Exp[-1 2w £ t0];

pHr = Plot[Abs[HR[£f]], {f, -2 £0, 2 £0}, PlotStyle » {Blue, Thickness[.005]},
PlotRange » {0, 1}, Frame » False, GridLines -» Automatic,
AxesLabel » {"f/Rb", "HR(a,f) "}, TextStyle » {FontSize -» 18}];

Plot[Abs[HR[£f]], {£, £0-5/Tb, £f0+5/Tb}, PlotStyle » {Blue, Thickness[.005]},
PlotRange » {0, 1}, Frame -» False, GridLines -» Automatic,
AxesLabel » {"f/Rb", "HR(a,f) "}, TextStyle » {FontSize » 18}];
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Pb[EbNO ] :=0.5 Erfc[\/EbNO /2];
(* EbNO=Eb/NO con NO monolatera, pc=Eb/ (2 NO)
11l OOK perde 3 dB rispetto BPSK in
termini di Eb/NO mentre perde 6 dB in termini di pc !!! =*)

PbOOKmfebn0 = LogPlot[Pb[10" (0.1 EbNOAB) ], {EbNOdB, -5, 20}, PlotRange » {10" (-6), 1},

£/Rb

PlotStyle » {Red, Thickness[.005]}, Frame » False, GridLines -» Automatic,
AxesLabel » {"Eb/NO (dB)", "Pb"}, TextStyle » {FontSize » 16}];
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(* BFSK su canale a banda illimitata =*)

V0 :=1;

Tb :=1;

@0 :=0;

£0 :=100/Tb;

g[t ] :=If[Abs[t] <0.5Tb, 1, 0];

x1[t , Af ] :=V0g[t] Cos[2x (£0+Af) t +¢0]
x2[t_, Af ] :=VO0g[t] Cos[2 7w (£0-Af) t + 0]

(* Filtro adattato - Matched Filter %)
G[f ] := Tbsinc[£f Tb]
K:=1;
t0 :=0;
HR[f , Af ] :=KV0/2
(G[f- (£0+Af)] +G[f+ (EO+Af)] -G[Ef- (£0-Af)] -G[f+ (£0-Af)]) Exp[-21 27w £t0];

pHrbfskAf = Plot[{Abs[HR[f, 0]], Abs[HR[f, 0.25/Tb]], Abs[HR[f, 1/Tb]]},
{f, -2 £0, 2 £0}, PlotStyle-»
{{Blue, Thickness[.005]}, {Red, Thickness[.005]}, {Green, Thickness[.005]}},
PlotRange » {0, 1}, Frame » False, GridLines -» Automatic,
AxesLabel » {"£/Rb", "HR(a, f) "}, TextStyle » {FontSize -» 18}];

Plot[{Abs[HR[£, 0]], Abs[HR[£f, 0.25/Tb]], Abs[HR[f, 0.5/ Tb]]},

{£, £0-5/Tb, £0+5/Tb}, PlotStyle »

{{Blue, Thickness[.005]}, {Red, Thickness[.005]}, {Green, Thickness[.005]}},
PlotRange » {0, 1}, Frame -» False, GridLines -» Automatic,

AxesLabel » {"£/Rb", "HR(a,£f) "}, TextStyle » {FontSize -» 18}];
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Tb/2
E12[Af_]:=~[ V0*2 (Cos[2 7 (£0 + Af) t + 0] Cos[2 7 (£0 - Af) t + ¢0]) dt
-Tb/2

Plot[ {E12[Af], VO*2Tb /2 sinc[2 Af Tb]}, {Af, 0, 5/Tb}, PlotRange - {-1, 1},
PlotStyle » {{Blue, Thickness[.005]}, {Red, Thickness[.005]}},
Frame -» False, GridLines -» Automatic,
AxesLabel » {"AfTb", "E12[Af] ,El2approx"}, TextStyle » {FontSize -» 16}];
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(#* Minimo Af che rende x1 (t) e x2 (t) ortogonali & Af=Rb/2 %)
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Pb[EbNO , AfTb ] := 0.5 Erfc ['\/EbNO /2 (1-sinc[2 A£Tb]) |;
(* EbNO=Eb/NO con NO monolatera, pc=Eb/NO
!'1'l BFSK ortog. perde 3 dB
rispetto BPSK in termini sia di Eb/NO che di pc !!! %)
PbBFSKortmfebn0 = LogPlot[Pb[10" (0.1 EbNOdB), 0.5], {EbN0OdB, -5, 20},
PlotRange -» {10”" (-6), 1}, PlotStyle » {Green, Thickness[.005]},
Frame -» False, GridLines -» Automatic,
AxesLabel » {"Eb/NO (dB)", "Pb"}, TextStyle » {FontSize -» 16}];
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(* Ricerca Af che ottimizza Pb => minimizza sinc[2 AfTb] «*)
Plot[sinc[2 AfTb], {AfTb, 0, 2}, PlotRange -» {-1, 1},
PlotStyle » {Green, Thickness[.005]}, Frame » False, GridLines » Automatic,
AxesLabel » {"AfTb", "sinc[2 AfTb]"}, TextStyle » {FontSize -» 16}];
TableForm[Table[ {AfTb, sinc[2 AfTb]}, {A£fTb, 0.5, 1., 0.01}]]
1.430.25
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PbBFSKoptmfebn0 =

LogPlot[Pb[10™* (0.1 EbNOdB), 0.72], {EbNOdB, -5, 20}, PlotRange » {10" (-6), 1},

PlotStyle » {Cyan, Thickness[.005]}, Frame -» False, GridLines - Automatic,

AxesLabel » {"Eb/NO (dB)", "Pb"}, TextStyle » {FontSize » 16}];
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Show [PbBPSKmfebn0, PbOOKmfebn0, PbBFSKortmfebn0, PbBFSKoptmfebno] ;
(*# verso Eb/NO OOK=BFSKortog *)
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(# Caso di differenza di fase iniziale Ap generica *)

Pb[EbNO , AfTb , Ap ] :=
0.5Erfc[VEDNO/2 (1-0.5 (Sin[2 w A£Tb + Ap] + Sin[2 wA£Tb - A¢])) |;
SNRdB :=5;
PbBFSKAfAp = LogPlot[{Pb[10" (0.1 SNRAB), AfTb, 0],
Pb[10" (0.1 SNRAB) , AfTb, N[n/4]], Pb[10" (0.1 SNRAB) , AfTb, N[n/3]1},
{AfTb, 0, 2}, PlotRange » {10" (-6), 1}, PlotStyle >
{{Blue, Thickness[.005]}, {Red, Thickness[.005]}, {Green, Thickness[.005]}},
Frame -» False, GridLines -» Automatic, AxesLabel » {"AfTb", "Pb"},

TextStyle » {FontSize » 16}]
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(# cerco la Pb media rispetto A unif. distrib. da -mw a 7 *)
Pbmed [EbNO , AfTb ] :=

N[J 0.5/ (2n) Erfc[VEDNO/2 (1-0.5 (Sin[2 m AfTb + Ap] + Sin[2 7w A£Tb - Ap])) | dae];

PbmedBFSKAf = LogPlot[{Pbmed[10" (0.13), AfTb], Pbmed[10”" (0.15), AfTb],
Pbmed[10” (0.110), AfTb]}, {AfTb, 0, 2}, PlotRange -» {10” (-6), 1}, PlotStyle -
{{Blue, Thickness[.005]}, {Red, Thickness[.005]}, {Green, Thickness[.005]}},

Frame -» False, GridLines -» Automatic, AxesLabel » {"AfTb", "Pb"},
TextStyle » {FontSize » 16}]
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(* posso cercare il AfTb che minimizza Pb al variare di A¢...... *)



