DATA COMPRESSION - TEXT, IMAGE, DATA
INTERCHANGE CCDES
ERROR DETECTION AND CORRECTION

CODING TECHNIGQUES



SHANNON-FANO ENCODING (DIVIDE AND CONQUER)
1. ARRANGE SYMBOLS IN DECREASING CRDER OF PROBABILITY.
9. DIVIDE INTO TWO GROUPS OF EQUAL PROBABILITY EACH,

2. AssiGN FIRST GRoup 0, THE OTHER 1, APPEND TO ANY DIGITS
ALREADY ASSIGNED.

4. For EACH GRoup DO 2. (RECURSE)

ExAMPLE
SYMBOL PROB., CopE LENGTH X PROB
6119 { X] 1/4 00 1/2
"1
6194 X9 1/4 01 1/2
X3 1/8 100 3/8
u&L{ Xy 1/8 101 3/8
ETC( Xg 1/16 1100 174
62
G99 X6 1716 1101 1/4
X7 1716 1110 1/4
Xg 1/16 1111 1/4
11/4

AVERAGE LENGTH = 11/4 = 2.75
ENTROPY H = P, LOG P, = 2.75!
UNCODED LENGTH = 3

90



ANOTHER EXAMPLE

CONSIDER TWO SYMBOLS: M AND S
p(M) = 0.8, p(s) = 0.2

EnTROPY H = -Ip, LOG P = 0.72 BI1TS/SYMBOL

I¢ we CODE M As 0 AND s As 1 we GeT 1 BIT/SYMBOL,

HoWEVER, CODE IN TWO-LETTER GROUPS

P{SYMBOL PAIR) SHANNON-FANO
MM . bl 0
MS 16 10
SM .16 110
SS .04 111
Ave, LENGTH = 1,56 - .78 BIT/SYMBOL

9]
VA

I[F WE FAKE LONGER AND LONGER GROUPS, AVG.

H

ENGLISH - UNCODED - 4.75 BITS/SYMBOL
HurFsMAN - 4.2 "
SHANNON ™~ 2-3

i

LENGTH

1

LAUNER WA R L
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, b4
32
48
12

1.56 BIT PER
2 SYMB

LENGTH APPROACHES



HUFFMAN ENCODING (OVER ALPHABET oF D symBoLS)

1, ARRANGE SYMBOLS IN DECREASING ORDER OF PROBABILITY,
2. AssioN LAST D SYMBOLS EACH A LETTER OF THE ALPHABET.

3. LUMP THESE SYMBOLS TOGETHER AS A NEW SYMBOL AND PREFIX
TO ANY SYMBOLS OF THE ALPHABET ALREADY ASSIGNED,

4, RepeAT AT sTeP 1.

ExaMPLE (USING 4-SYMBOL ENCODING ALPHABET)

SYMBOL ProB 49 0 ASSIGN,
X1 .18 18 1 10 1
X9 17 17 2 2

16 3
X3 .16 .16 0 00
Xy 15 15 1 01
Xg .10 10 2 02
Xg .08 \\08 3 03
X7 .05 01 30
Xg 05 1 ) 31
Xq 04 2 32
X10 02 3 33



Topics 1n Computer Cozpunication Systems 37

Distribution (percent) Line Length
{chars)
Text Bl Let Dig Spec Oth Ho Run Bl Esc
Gral Cod <Cod Ccd Cod
300 asm sou 50 38 4 7 0 31 24 23 17
360 asm lst 63 12 16 2 <1 114 52 49 38
360 obj 20 15 6 2 56 éO 67 72 121
PDP ask sou 53 37 4 5 Q 35 25 24 18
PDP asm lst 57 17 22 3 0 70 46 43 32
FDP asm obj <1 <1 <1 <1 93 183 182 185 277
PL1 sou 40 41 Z 16 0 38 29 29 22
PL1 1st g4 17 13 4 1 103 &4 52 39
SNO30L sou 43 39 2 15 0 39 31 31 23
Table 3. Comparison cf kemcte Job Entry Codes

5. Intercnange Codes

S Y
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DIRECTION OF SCAN ——

X1 X154 TOP

X2J x2,J+l < BOTTOM

RUN

Rapfay Codes

Fimure 2 - NFEA iocdel of Incoding
Llgorithn
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