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input transmission text <1-8 chars> = asdfg* k

char a
parity code = 0010
codeword 1 = 01100000011

char d

parity code
codeword 3 =

char £
parity code = 0010
codeword 4 =

‘ Y]
char g Ll
parity code = ﬂﬂ

wﬂmrwamwmm
Mam‘smummmaﬂ

cﬂdewurd 6 = 001011010000

char
parity code = 1010
codeword 7 = 001010000010




char k
parity code = 0000
codeword 8 = 011001010100

Using Interleaving
codeword 1

codeword 2
codeword 3

n n

{g
o W0 =N o e
n

codeword 11 = 10011111

,;

codeword 12 w00

Tranmission ""'

When the wrong poiltmn is (1-«5} 3

= FUHINENINYINT
meﬁnﬁmmmmaﬂ

receive codeword 3 = 10010011
receive codeword 4 = 00000110
receive codeword 5 = 10111010
receive codeword 6 = 00011100
receive codeword 7 = l:(}lﬂﬂﬂﬂﬂ
receive codeword 8 = 01100010

108



receive codeword 9 = 00000010

receive codeword 10 = 11111111
receive codeword 11 = 10011111
receive codeword 12 = 00000000

Using Deinterleaving
codeword 1

n
(=]
j—
—
=
o)

codeword 2 =
codeword 3
codeword 4
codeword b
codeword 6
codeword 7
codeword 8

1
[=]
ey

-

1} n i ] 1]

n
o
[y
-
-

After encoded
-

received cha@™

-
R

received char 2 i, s

-9

. AUEANENINYING
AT I ANINYINY

char 4 error position = 2
After Correction

received char 4 = f

109



1l
[ 3]

char 5 error position
After Correction

received char 5 = g

char 6 error position
After Correction
received char 6 =

char T error pg
After Correcti:

received char T
received char
correct chr 1

correct chr 2 = s
correct chr =

1]

correct chr§ J§
correct chr E'T £

correct chr 6 =

cmﬁﬂﬂ?ﬂﬁl‘mw&l’mi
Qmmnmumwmaﬂ

All received characters is Correcl !
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input transmission text <1-8 chars> = asdfg* k

char 1 =
char 1 = 0000000001100001
remain 1 = 00000000000120

transmit codeword 1 =

char 4

i
remain 4 = 00 Dﬂﬂﬂﬂﬂlﬂlﬂﬂiﬂ

.t ﬁwz‘m"%’mnm

-l

@ﬁﬁaammmwmaﬂ

remain 5 0000000000100000
transmit codeword 5 = 0011001110100000

112



char 6 =
char 6 = (Q000000000101010
remain 6 = 0000000000111000

transmit codeword 6 = 0001010100111000

char 7 =
char 7

remain 7

char 8 = k
char B

remain 8

Using Interleaving
codeword 1 = .iﬂﬂ-'

codeword 2 7 Y

codeword 3 1|.n
codeword 4 = UD ﬂﬂﬂll

LdF

“‘*“""“‘qumﬂﬂmwmm
ARSI I Inea

codeword 9 = 10111010

codeword 10 = 00011100
codeword 11 = 10100000
codeword 12 = 00000010
codeword 13 = 11111111
codeword 14 = 10011111
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codeword 15 = 00000000
codeword 16 = 00000000
Tranmission

When the wrong position is 4

on the block no.<1-16> ts 10

receive
receive
receive
receive
receive
receive codeword
receive codeword B,
receive codeword 9
receive cude‘?-
receive code s

¥
receive cudewnjﬂ i

= BUH NN NGNS
recej 6 = 00080000 o 'y,
JRTNTUARINEAY

Using Deinterleaving

codeword 1 = 0011000010001010
codeword 2 = 0011100111010110
codeword 3 = 0011001001011100
codeword 4 = 0011001101011010
codeword 5 = 0011001110101000




codeword 6 = 0001010100110000
codeword 7 = 0001000001111110
codeword 8 = 0011010111011100
receives 1 = 001100001000171

Receive error
after correction =
codeword 1 =
receive char 1

receives 2 =
Receive error
after correcti
codeword 2 =
receive char 2

receives 3 = 00
Receive ern
after curre:;t .' n

codeword 3 =

‘““““‘Ft"ﬂﬂﬁww%mm

receives 4 = 0011001101081010

q;mmmmum'mmaﬂ

correction = 0011001101010010
codeword 4 =
receive char 4 = 0000000001100110
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receives 5 = 0011001110101000
Receive error

after correction = 0011001110100000
codeword 5 = ¢

receive char 5§ = 00000000C

receives 6 = 0001N1

Receive error

codeword 6 =

receive char

receives 7 = 0OC
Receive error
after correction
codeword T =

receive cha

-

bf

receives 8 =

Receive error

:@ﬂ:ﬂ vEshens

receive char 8 = 0000000801101011 &

3W’l RNTUANIAINAY

efeived text = asdfg* k

All received characters is Correct !
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input transmission text <1-8 chars> = asdfg#* k

encode char a

n

0011010111000011

bitstream 1

encode char s

bitstream 2

encode char d
bitstrecam 3

encode char f

bitstream 4 =

encode char g
bitstream 5

001101011%
LT

encode char # ;;'
bitstream 6 = UTdULS

o AuANanINeINng
ARIRINTUNRINYINY

= 0011010100100001



Using Interleaving

bitstream 1 = 10001111
bitstream 2 = 00110101
bitstream 3 = 00011010
bitstream 4 = 00000110

2
J
4
bitstream 5 = 00011110
bitstream 6
bitstream 7
bitstream 8
bitstream 9
bitstream 10
bitstream 11
bitstream 12
bitstream 13
bitstream 14
bitstream 15 ﬂﬂﬂﬂﬂﬂﬂ

bitstream 16 .5 0068 L v

V., A )

Tranmission #

When the wrnng » ition is <1-8> 3

“““‘*ﬁﬂ:ﬂﬁ‘ﬂﬂﬂ%’wmﬁ's

receive b:.tstre.am 1 = 1008111

%mmnwummm Y

ive bitstream 3 = 00011010
receive bitstream 4 = 00000110
receive bitstream 5 = 11100010
receive bitstream 6 = 10111110
receive bitstream 7 = 01011111
receive bitstream 8 = 01011101
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receive bitstream 9 = 10011101

receive bitstream 10 = 01100010
receive bitstream 11 = 11111111
receive bitstream 12 = 01100000

n

receive bitstream 13

receive bitstream 14

receive bitstream

bitstream 1

bitstream 2 = (4

bitstream 3

bitstream 4

]

qr

AT T T
T ggggg.

bitstream 5 00110}

bitstream 6 = ﬂﬂﬂﬁlllﬂﬂu_‘_
bitstream 7 =-2000il
bitstrean 8 =[vE————— =3

¥

encode b1tatream Dﬂllﬁlﬂlllﬂﬁﬂﬂll

o wﬂﬁ‘wgmwmm
WA N &Y

encode bitstream 0011010111101011
receive char 3 = 01100100

encode bitstream 0011010111100101
receive char 4 = 01100110

120



encode bitstream 0011010111100110
receive char 5 = 01100111

encode bitstream 0000111000110010
receive char 6 = 00101010

encode bitstream 00

correct chr 1

correct chr 2 =
correct chr 3 =
correct chr 4
correct chr
correct chr vf’ ":J
correct chr 7 -gf -

R
correct chr 8 =k

received@umn El n 5 w EJ’] ﬂ s

ved characters isfCorrect ! g

qmmnsmummmaﬂw
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input transmission text <1-8 chars> = N1Td4..

char 1 = 0000000010100001
remain 1 0000000000111000

transmit codeword 1 = 0101CRF§0111000

char § =

remain 5 D'a?ﬂﬂﬂﬂﬂﬂﬂﬂllﬂﬂ

=R INGIINYINT
iﬁmiﬁﬁﬁﬁlmwmaﬂ

transmit codeword 6 = 0101001110000010

char 7T = .

0000000000101110
0000000000010100

n

remain 7

transmit codeword 7 = 0001011100010100

123



char 8 =

remain 8

0000000000101110
0000000000010100

transmit codeword 8

Using Interleaving

codeword
codeword
codeword
codeword
codeword
codeword
codeword
codeword
codeword
codeword

codeword

codeword

codeword

codeword

i =

W o =1 O e WL N
1]

A e o e
;o W MO

g

00000000

Transm1551on

ﬂ%’r}ﬂﬁﬂﬁﬂ& %lﬁ'l’m%l'lﬂ d

block no.<1-16> 4 and no. of error bits =

receive codeword 1
receive codeword 2
receive codeword 3
receive codeword 4

i

1111

ﬁ’ﬁfﬁwamwmm

= 0001011100010100

00000000
00100110
11011110
11100101
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receive codeword 5 = 00111100
receive codeword 6 = 11110100
receive codeword 7 = 11110001
receive codeword 8 = 00100101
receive codeword 9 = 111011175

receive
receive
receive
receive
receive
receive

receive

codeword 1
codeword 2
codeword 3
codeword 4 !E;?
codeword 5

codeword 6 = 01 lﬂﬂlllllllﬂlﬂ

error code = 112

position error = 5 no = 3

using SD = 0101000010111000

This codeword can be corrected
codeword 1 =

receive char 1 = 0000000010100001

mmu:eﬁmmswmm
qmm mm RAANYIAY
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receive codeword 2 = 0110100100000110
error code = 112

position error = 5 no = 3

using SD = 0110100101110110

This codeword can be correct

codeword 2 =

receive char 2

receive codeword 2.
error code = 120 g
error position™o

ERR! Can't ider

codeword 3 = 2 ===
Y 0

receive char

receive codewo ﬂllﬂﬂlﬂlﬂﬂﬂlﬂlﬂﬂ

e :ﬁﬁmmmwmm

ERR! Can't identify syndroffe.

%ﬁn’lﬁ NAFUHRAINAY

ror code =
using Stat position 0110010101101100
This codeword can be corrected
codeword 4 =
receive char 4 = 0000000011001010
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receive codeword 5 = 0111010001110100
error code = 120

error position 0

ERR! Can’'t identify syndrome.

using Stat position 0111010010000100

SD error code = 3

using Stat position

codeword 5 =

receive char 5

error position U

ERR! Can’'t identily

SD error code = 3 il """J*J“ "

using Stat POy
This codeword fei

codeword 6 =

f”‘“ﬁﬂﬂﬁwﬁ%’wmm

receive c wurd T = Dﬂﬂlﬂlllﬂllﬂllﬂﬂ
RARANTUNRIINYIAY

% position 0

ERR! Can’t identify syndrome.

using Stat position 0001011110011100

SD error code = 3

using Stat position 0001011100010100

This codeword can be corrected
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cﬂdemrd7=.
receive char 7 = 0000000000101110

receive codeword 8 = 0001011101101100

LAl

error code = 120

error position 0
ERR! Can't identifz

using Stat positic

receive char 8

received text = N1

E ¥

AUt Ingningns
QRIANNTAUNNIING A Y
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input transmission text <1-8 chars> = THEBQR

char 1 = 'l = 0000000011100011

0000000000110000

n

remain 1

transmit codeword 1 =

n

char 2 =

remain 2

char 4 =
remain 4 = 000000000%
transmit codeword

-

char b =
remain 5 Gb Uﬂﬁﬂﬂﬂlﬂﬂlﬂﬂ

Y 34t ﬁﬂ“ﬂ"ﬂ’mm

char 6 = ¥ = 0000000011000601

31’1’1&%@&%@11’11’3‘”8’1& 4

smit codeword 6 = 0110000011010000

char 7 = = 0000000011011001
remain 7 = 0000000001001010
transmit codeword 7 = 0110110011001010



char 8 =
remain 8

transmit

codeword 8 =

Using Interleaving

codeword
codeword
codeword
codeword
codeword
codeword
codeword
codeword
codeword
codeword
codeword
codeword
codeword
codeword
codeword 1

receive codeword 1
receive codeword 2
receive codeword 3

receive codeword 4

]

1

2 = 0100101

14 = 171 41T

1]

n

10001000

11111111

Wﬁﬁﬁrﬁmmwmm
mmmummmaﬂ

on the block no.<1-16> 4 and no. of error bits =

0000000011000101
00000¢00000000101
0110001010000101

10001000
01001010
10011100
10111010

130



= 11011010
= 11101100

receive codeword

receive codeword

= 11111011

receive codeword

5
6
receive codeword 7 = 10011011
8
9

receive codeword
receive
receive
receive
receive

receive

codeword 1
codeword 2
codeword 3
codeword 4 =
codeword 5

codeword 6 = D lﬂﬂﬂﬂﬁlﬂlﬂiﬂﬁﬂ

::ﬂmﬁm‘ﬂ?mwmns
AMIAIATUNRANYINY

error code = 112

position error = 5 no = 3

using SD = 0111000110110000

This codeword can be corrected
codeword 1 = |

receive char 1 = 0000000011100011
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receive codeword 2 = 0101110011011010
error code = 120
error position 0

ERR! Can’t identify syndrome.

SD error code = 3

using Stat positic;
This codeworn
codeword 2 =
receive char 2

receive codewod

SD error "h
using Stat p 7
This codeword "T; -
codeword 3 = ’

=gyt I 41N3
'ﬁmﬁmﬂﬁ%ﬁﬁﬁﬁ‘ﬁwmaﬂ

position error =

using SD = 0111010011111110

This codeword can be corrected
codeword 4 =

receive char 4 = 0000000011101001
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receive codeword 5 = 0110011011011100
error code = 120

error position 0

ERR! Can't identify syndrome.

using Stat position 0110011%

SD error code =
using Stat position
This codeword can '
codeword 5 =

receive char 5 =

receive codewor
error code = 120
error position O

ERR! Can't identify |

SD error cudei;
using Stat v.
This codeword m T e
codeword 6 =

"Frﬂarﬁ"ﬂwﬁ’w mm

receive r:.udeword 7 = 0110114010110010 2,
cﬂmmnm URIAINYIAY
error position 0

ERR! Can’'t identify syndrome.

using Stat position 0110110010110001

SD error code = Z2unknown position 0

using Stat position 0110110010110011

This codeword can be corrected
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vodoeword 7 =
receive char 7 = 0000000011011001

receive codeword 8 = 0110001011111101

error code = 1
position error = 1 no
using SD = 0110001¢
This codeword car
codeword 8 =

receive char B

received text

AUt INgNIneNg
RINNIUNRIINGAY
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