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1.c complex number representation: 
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Derivation of Euler formula: 

 

Taylor expansion of an exponential function: 

 

 

for z we put: then: 
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b. Rotating phasor 

c. Phasor rotation in time 

Source: Lyons, R., Quadrature Signals: Complex, But Not Complicated 
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a. The sum of two oppositely rotating phasors 

Source: Lyons, R., Quadrature Signals: Complex, But Not Complicated 

a. Sin and Cos in frequency domain 

Source: Lyons, R., Quadrature Signals: Complex, But Not Complicated 
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a. Generation of QAM signal 

b. sum of quadrature signals 

Source: http://www.tek.com/blog/what's-your-

iq---about-quadrature-signals... 

c. BPSK modulation 

Source: http://www.tek.com/blog/what's-your-

iq---about-quadrature-signals... 
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The lowest frequency : f = 1 kHz 
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the highest frequency : f max= 64 kHz 
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Positive frequency : f =  4 kHz 
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Negative frequency : f =  - 4 kHz 
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Negative frequency: f =  - 4 kHz 
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 f =  - 4 kHz + f = 4 kHz 
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data frame 
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 f =  1 kHz 
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OFDM signal in baseband 
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OFDM baseband spektrum 
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output OFDM signal in baseband 
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output OFDM signal in bandpass 
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Bandpass OFDM spektrum 
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transmitted and received data without EQ 
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pilot signals in the time domain 
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pilot signals in the frequency domain 
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pilot signals 

channel response 
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channel transfer function (only for pilot signals) 
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transmitted and received data with EQ 



ABS S2 47 

S

input

serial

data

{dk} 

2
cos(2 )c

s

f t
T



2
sin(2 )c

s

f t
T



+

+

TX RF OFDM signal s(t)

mapper

mapper

mapper

s
e

ri
a

l 
to

 p
a

ra
lle

l

0a

N
 –

 s
iz

e
 I
F

F
T

1a

1cNa 

0

0

0s

1s

1Ns 

a
d

d
in

g
 C

P
; 

p
a

ra
lle

l 
to

 s
e

ri
a

l

{In} 

{Qn} 

D/A

D/A

carrier 

generation

2



baseband OFDM signal I(t)

output serial data

2
cos(2 )c

s

f t
T



2
sin(2 )c

s

f t
T



R
X

 R
F

 O
F

D
M

 s
ig

n
a

l 
r(

t)

  
p

a
ra

lle
l 
to

 s
e

ri
a

l

0â
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channel transfer function 

(for pilot signal) 

calculated correction 

pilot signals 
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channel transfer function (only for pilot signals) 


