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VLC

HELLO gy 9.3@—03.3@4 <!y @Lu

Symbol Count Log, p_ll Code # of bits used
L 2 1.32 0 2
H 1 2.32 10 2
E 1 2.32 110 3
O 1 2.32 111 3
TOTAL # of bits: 10
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Symbol Count LGEEP_Li Code # of bits used
L 2 1.32 00 4
H 1 2.32 01 2
E 1 2.32 10 2
) 1 2.32 11 2
TOTAL # of bits: 10
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shadas edla oS

Shey 39540 03l ditly SO S @ bgy ©yge0 4 9 00 Syl e 5950 0 b e ] el 4

gl o
ENCODER DECODER
Initial _code(); Initial _code();
while not EOF while not EOF
{ {
get(c); decode(c);
encode(c); output(c);
update_tree(c); update_tree(c);
¥ ¥
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A1) 2.B:(1) 3.C(1) 4.D:(1) 1.D:(1)  2.BA1) 3.C(1) 4 A(2)
{(a) A Huffman tree (b) Recewving 2nd "A’ triggered a swap
9.(10) 9.(11)

9.(10)

1.D:(1)  2.B:(1) 3.C(1) 4 A(2+1) 1. D:(1) 2.B:(1) 1.D:(1) 2.B:(1)

{c—1) A swap 1s needed after recerving 3rd "A’ (c—2) Another swap 1s needed (c—3) The Huffman tree after recetving 3rd "A°
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Initial Code
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D 00100

Gl luyaiar 5 e



46

(D
N
NEW:(0)
oA

NEW:(0)

D:(1)

FIA‘{%DH

AADCCDD (glys ks cpadls iy

(2)

TN

NEW:(0) A:(2)

FIA‘{%!I
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"AADCC" Step 1 "AADCC" Step 2
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Symbol

NEW

NEW

D

NEW

C
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D
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Code

00001
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00
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101
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Dictionary &b , 5,385

g b e 31 glaisy 9,8 lo Gl col Jab U oS 45 ;1 (Lempel—Ziv—Welch) LZW 4
S 0 oolaiul pamita Jobo b aiSTIS

g by Wyge w1y S, dictionary ¢ ssls sl s ﬁlius decoder gencoder ;5 LZW <
S
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Dictionary 4b 5,380

LZW Compression

BEGIN
S = next 1nput character;
while not EOF

{
Cc = next input character;
if s + c exists in the dictionary
S = s + c;
else
{
output the code for s;
add string s + ¢ to the dictionary with a new code;
s = C;
¥

by

output the code for s;

END

51 sloboynia sldpiws



52

Dictionary 4b 5,380

“ABABBABCABABBA” ‘wiis, 53,555 1 Jlia 4

Code String
1 A
2 B
3 C
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Dictionary 4b 5,380

S C Output Code String
1 A
2 B
3 C
A B 1 4 AB
B A 2 5 BA
A B “« ”
AB B 4 6 ABB ABABBABCABABBA
B A
BA B 5 7 BAB
B C 2 8 BC
C A 3 9 CA
A B
AB A 4 10 ABA
A B
AB B
ABB A 6 11 ABBA
A EOF 1

ks wSLIS 14 oliwd s> 4.124523461 13l aGyls 95 slboS
(14/9=1.56: ilw 05,88 555).590 3L 3 059 ol ¥
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Dictionary 4b 5,380

LZW Decompression

BEGIN
s = NIL;
while not EOF
{
k = next input code;
entry = dictionary entry for K;
output entry;
iIT (s = NIL)
add string s + entry[O] to dictionary with a new

code;
s = entry;
}
END
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Dictionary &b , 5,385

. “ABABBABCABABBA” wits, sl 2laSiay: Jla 4
124523461 :decoder & 39,9 svoS

S K Entry/output Code String
1 A
2 B
3 C

NIL 1 A
A 2 B 4 AB
B 4 AB 5 BA
AB 5 BA 6 ABB
BA 2 B 7 BAB
B 3 C 8 BC
C 4 AB 9 CA
AB 6 ABB 10 ABA
ABB 1 A 11 ABBA

A EOF
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ol 0y yge o By p sgam Skl Jgoer

T

0.2
0.1
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0.05
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0.05

0.1
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Arithmetic Coding Encoder

BEGIN
low = 0.0; high = 1.0; range = 1.0;

while (symbol != terminator)

{
get (symbol);
low = low + range * Range low(symbol);
high = low + range * Range high(symbol);
range = high - low;

}

output a code so that low <= code < high;
END
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“CAEES$” wibsy olue s,/38508
0 1.0 1.0
0.3 0.5 0.2
0.30 0.34 0.04
0.322 0.334 0.012

0.3286 0.3322 0.0036
0.33184  0.33220 0.00036

A mm > O
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low=0, high=1, range=1 ¢ 5, !,

9low=0+1.0"0.3=0.3 s range_ low(c)=0.3, range_ high(c)=0.5 ;y9> C 251,15 pJgl yowwy 51w
- IS s led wigy ol LS e lawy L1502 wrange [lade doed 4o g 398 0 high=0+1.070.5=0.5
3 high=0.33220 glow= 0.33184 > | 5 .0mp $ S5 a5 Sy B oS e low aals|

.&w! range= 0.00036

13,5 eslaiwl oo 3 aboly 51 lgs erange dwles glp &S cunl =Sl

range = Po %X Py % Ppx Ppx Ps=02x02x 03 x0.3x0.1=0.00036
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(Codeword) s0usSsS 51y oS 4WS sJ g
BEGIN
code = O;
k = 1;
while (value(code) < low)
{

assign 1 to the kth binary fraction bit
1T (value(code) > high)
replace the kth bit by 0O
k = k + 1;
+
END

[ oml o Yh o) co3h yo goas adgs ¢
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Arithmetic Coding Decoder:

BEGIN

get binary code and convert to
decimal value = value(code);
Do
{
find a symbol s so that
Range low(s) <= value < Range_high(s);
output s;
low = Rang_low(s);
high = Range high(s);
range = high - low;
value = [value - low] 7/ range;

}

Until symbol s 1s a terminator
END
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0.33203125

0.16015625 A 0.0 0.2 0.2

0.80078125 E 0.55 0.85 0.3
0.8359375 E 0.55 0.85 0.3
0.953125 $ 0.9 1.0 0.1
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nge
[0,0.2)

[0.2, 0.5)

[0.5, 0.6)

[0.6, 0.8)

[0.8, 0.9)

B RN =] w| N

[0.9, 1)
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0.23 —

C &
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0.233 —

— 0.2336 —
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0.23354 —

C &
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0.2336 -0.23354 = 0.00006,

(0.3)* (0.2)* (0.1)* (0.1)* (0.1) = 0.00006.



