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FIGURE 8.1 Computer generated 256 X 256 X 8 bit images with (a) coding redundancy, (b) spatial redundancy,
and (c) irrelevant information. (Each was designed to demonstrate one principal redundancy but may exhibit
others as well.)
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Coding Redundancy

ry PAre) Code 1 () Code 2 I5(ry)
rg7; = 87 0.25 01010111 8 01 2
ripg = 128 0.47 10000000 8 1 1
rige = 186 0.25 11000100 8 000 3
rss = 255 0.03 11111111 8 001 3
r, for k # 87,128,186,255 0 — 8 — 0

Lo = 0.25(2) + 0.47(1) + 0.25(3) + 0.03(3) = 1.81 bits

256 X 256 X 8 8
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SPATIAL AND TEMPORAL REDUNDANCY

ng

Run-length coding

FIGURE 8.2 The
intensity histogram

of the image in
Fig. 8.1(b).
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(a) Histogram of

the image in
Fig.8.1(c) and
(b) a histogram
equalized version
of the image.
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diagram of a
general image
compression
system.
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LZW Encoding
S G (S8l B sl

BEGIN
s = next input character;
while not EOF {
c = next input character;
if s + c exists i1n the dictionary
s = s + c;
else
{ output the code for s;
add string s+c to the dictionary with a
new code;
s = ¢c; }
}
output the code for s; °
END
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Code String
I A
2 B
3 C

“ABABBABCABABBA” 4ii) 3 S :Jh o




S C Output Code String
I A
2 B
3 C
A B I 4 AB
B A 2 5 BA
A B
AB B 4 6 ABB
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 EO I

(Jlo)s 5Sed a3y (5,13505]
“ABABBABCABABBA

124523461 : 2y
Vel py¥ s oSS VE obn,d sl 4
Do 00liuw 8 uS
16 lwod yad & 53
14/9 = 1.56
s = next input character;
while not EOF
{
c = next input character;
if s + ¢ exists in the dictionary
s =s + c;
else
{
output the code for s;
add string s+c to the dic.
with a new code;

s = c;
} @
}

output the code for s;

2
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S K Entry/output Code String
I A
2 B
C
NIL I 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 I A 1l ABBA

A EO

F

SFES0 4l g slaSos

BEGIN
s = NIL;
while not EOF
{
k = next input code;
entry = dictionary
entry for k;
output entry;
if (s != NIL)
add string s+
entry[0] to dictionary with a
new code;

}
END

s = entry;




39
39
39
39
Currently Dictionary
Recognized Pixel Being Encoded Location
Sequence Processed Output (Code Word) Dictionary Entry
39
39 39 39 256 39-39
39 126 39 257 39-126
126 126 126 258 126-126
126 39 126 259 126-39
39 39
39-39 126 256 260 39-39-126
126 126
126-126 39 258 261 126-126-39
39 39
39-39 126
39-39-126 126 260 262 39-39-126-126
126 39
126-39 39 259 263 126-39-39
39 126
39-126 126 257 264 39-126-126
126 126

5999 e

39 126 126
39 126 126
39 126 126
39 126 126
TABLE 8.7
LZW coding
example.
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