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Fourier Transform

Continuous-Time Fourier Series Pairs (CTFS)
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Fourier Transform
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Fourier Transform
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Fourier Transform
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Fourier Transform
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Fourier Transform
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Fourier Transform
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Fourier Transform
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Fourier Transform
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Fourier Transform
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(Modulation)

* The Complex Representation of a Bandpass Signal

exp(jx) = cos(x) + j - sin(x)

s(t) = A1) - cos (w .t + ¢(1)) = Re {A(?) - exp (j (@t + ¢(1)))}
= Re {A(2) - exp (jo(?)) - exp (jo 1)} = Re {b(¢) - exp(jw.t)}



(Modulation)

Amplitude modulation

Carrier wave

Modulation bandpass signal




(Modulation)
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Phasor representation of signal

Imaginary part
(Quadrature)
A-exp(jO)
A
" 0=t
: Real part
(Inphase)

spm(t) = cos (w.t + @ax(t)) = Re {exp (j@dox(?)) - exp (jw 1)}




Phasor representation of phase modulation

Imaginary part
(Quadrature)
exp(j(@.t + 6,x(1)))
iy exp(jot)

_‘¢Ax(t) : _

-‘ {0=wt+g,x(0)
"Wt :

F e Real part

(Inphase)

cos (w, + w,,)t) + cos (w, — w,)t)

sam(t) = cos (w.t) + cos (w,t) - cos (w,,t) = cos (w.t) + ) >




Phasor representation of amplitude
modulation

Imaginary part
(Quadrature) ' '
| exp(ja{,t)~[l+ exp(ja)mt)+ exp(~ _](l)mt))
2\aot /" 2 2
-t
I 1/2
exp(jw.t)
: act
' Real part




Phasor representation of amplitude

modulation

sam(t) = Re ICXP (Jw.t) + 5
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Phasor representation of amplitude
modulation

COS ((wcz— W )t) LB cos ((wcz—i— Wy )t)

seym(t) = cos (w,.t) — B sin(w,t) - sin(w,,t) = cos (w.t) — B

sFm(t) = Re [exp (Jwt) - (1 - g exp (—jwmt) + g exp (jwmt))}




Phasor representation of frequency modulation

Imaginary part Cxp(jal»f)'(l—gcxp(—jwmf)Jfgcxp(me’))

(Quadrature)

Real part
(Inphase)




Phase shift keying (PSK)

$i(t) = hrx(t)cos (ot + ), i =1,...,. M

si(t) = Re{exp(joi)hrx(t) exp(w )}, i =1,...,. M




Binary phase shift keying (BPSK)

hre(t)cos(w.t), if 1 is emitted

Si(t) — { —th(t) cos (a)ct) , if 0 is emitted

hry(t)cos(w.t), if 1 is emitted

si(t) = I —hp(t)cos (w,t), if 0 is emitted




Binary phase shift keying (BPSK)

Rectangular pulse shaping

Raised-cosine pulse shaping




Binary phase shift keying (BPSK)

o " Constellation of BPSK signals

2(T) = ai(T) +n(T)




BPSK modulator
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BPSK demodulator (Two correlators)

s1(7)
T
>,< z,(T) = [r(t)s, (1) dt
r()=s,)+n) | ’ el 5,(’)’
T
2,(T) = [ r(t)s, (1) dt
X




BPSK demodulator (Two correlators)

P(s; = 55) = p(z|sy)dz

é\o

P(s; = 1) = fp(z 52)dz
0




BPSK demodulator (Two correlators)

p, (1)

r(l)=s,(l)+n(l)>’>'<. " j’ o Compare
z(T) with 0
0
P(Z‘sz) p(z|s])
P(sl_)s2) P(SZ_)sl)g
«(T)
E

2(T) = [r(w, (1) di

| 8,(1)

1 correlator

Conditional pdfs of the correlator output
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* Evgenii Krouk and Sergei Semenov, “Modulation and coding
techniques in wireless communications” John Wiley & Sons 15, 2011.



