
AWGN channel (Additive White Gaussian Noise)

Digital input

Analog output

Carrier
(nosny signal)
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Objasnenie vztahu Rc=(n/k)R:

R=8 bit/s, kod  (7,4), n=7, k=4, r=3

1 s
8 bit/s

n = 4+3 redundant n = 4+3 redundant
14 bit/s

Rc = (n/k) R = (7/4) 8 = 14 bit/s

n = celkovy pocet bitov
k = pocet informacnych bitov
r = pocet redundantnych bitov

k = 4 k = 4



Channel 
encoder

Digital 
Modulator

Digital 
Demodulator

Channel 
decoder

AWGN
C
H
A
N
N
E
L

R [bit/s] Rc [bit/s]

Eb/N0 [dB] 
B [Hz]
R/B [bit/s/Hz]
R [bit/s]
Pe

input

output

Hamming code,
Convolutional code,
BCH code …

PAM, ASK,
PSK, QPSK,OQPSK,
QAM, FSK, …



Hamming code (n,k) (7,4) – dokaze opravit jednoduche chyby, 
t.j. chybu v jednom bite v postupnosti 7 bitov

Zakodujme postupnost bitov: 1 1 0 0

Zakodovana postupnost bitov: 1 1 0 0 0 1 1

Dekodujme prijatu postupnost bitov : 1 1 0 0 0 1 1

Spocitame 1 a 2 riadok G matice modulo 2

Spocitame 1, 2, 6, 7 stlpec H matice

Syndrom: 0 0 0 znamena prenos bez chyby

Dekodujme prijatu postupnost s chybou : 1 1 0 1 0 1 1

Spocitajme 1, 2, 4, 6, 7 stlpec H matice

Syndrom: 1 1 1 sa rovna 4. stlpcu H matice – chyba na 4. mieste

Modulo 2:

0+0=0
0+1=1
1+0=1
1+1=0
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1 1 0 0

1 s

n = 4+3 redundant n = 4+3 redundant
1 1 0 0 0 1 1

k = 4 k = 4

Zakodujme postupnost bitov: 1 1 0 0

Zakodovana postupnost bitov: 1 1 0 0 0 1 1

Dekodujme prijatu postupnost bitov : 1 1 0 0 0 1 1

Spocitame 1 a 2 riadok G matice modulo 2

Spocitame 1, 2, 6, 7 stlpec H matice

Syndrom: 0 0 0 znamena prenos bez chyby
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1 1 0 1 0 1 1 1 1 0 0 0 1 0

Dekodujme prijatu postupnost s chybou:
1 1 0 1 0 1 1

Spocitame 1, 2, 4, 6, 7 stlpec H matice

Syndrom: 1 1 1 sa rovna 4. stlpcu H matice
– chyba na 4. mieste (1 zmenit na 0) 

Dekodujme prijatu postupnost s chybou:
1 1 0 0 0 1 0

Spocitame 1, 2, 6 stlpec H matice

Syndrom: 0 0 1 sa rovna 7. stlpcu H matice
– chyba na 7. mieste (0 zmenit na 1)



8 WHY USE ERROR-CORRECTION CODING

Error-correction coding can be regarded as a vehicle for effecting various 
system trade-offs. 

Figure 8.1compares two curves depicting bit-error performance versus 
Eb/No. 

One curve represents a typical modulation scheme without coding. The 
second curve represents the same modulation with coding.
Demonstrated below are four benefits or trade-offs that can be achieved 
with the use of channel
coding.
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