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Image coding and
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Definition
n, = data

n, = data - redundancy (data after compression)

. . N4
Compression ration = Cr = —
n,

1

Relative redundancy= Rp =1 — -
R



Image coding & compression

original image

dpproximation
of original image



Image compression
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Image coding & compression

Image coding

° umsunuaiayanineas code Uszianeng 9

Image compression
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Quality

e Error e(x,y) = f(x,¥) — f(x,5)
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x=0 y=0

® Root-Mean-Square

Mot N
1
€RMS = MN Z Z(f(i’ff,LV) — f(x,¥))?
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Measure the amount of data

AULAREVDITIUIN DILS unwisaz pixel Twniwauwia MXN 6w G97%72%
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Example 3-bit image
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Tk count p(ﬂ:) source (o
0 113 0.051 000
1 139 0.063 001
2 142 0.064 010
3 145  0.066 011 I
B ) S
6 52 0.023 110 =0
7 1323 oe0r 111 Ligug =3
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Huffman Coding

® First
1. 3ai5s9 probability vas gray level a1n annliuvias
2. vhmsuan probability éfstesiige 2 dudndaniu

o (=%

3. Mnsaasdnlng
4. Yhdmwuaanwi 109 3 aunsznanaadr probability ue 2 -
® Second

1. unw code o §msud probability gege usz code 1 dwsu
probability éga meluguinle 4

2. ¥andaneni9tdaunid wazvingienyta 1 aunI=nIan q@ﬁﬁumwﬁmqm‘h
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Example of Huffman coding

First @uaauuwsn)

T p(?“;;_) node 1 node 2 node 3 node 4 node g node 6
7 0.601 0.601 0.601 0.601 0.601 0.601 0.601
4 0.082 0.082 0.114 0.130 0.152 0.244 0.396
3 0.066 0.070 0.082 0.114 0.130 0.152}/'

2 0.064 0.066 0.070 0.082 0.114
1 0.063 0.064 0.066 0.070

0 0.051 0.063 0.064

5 0.047 0.051

6 0.023
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Huffman Coding

® First

1. 3ai5u9 probability wes gray level ann ann'luidas

2. vhmsuan probability éfisesiige 2 dudrdaunu

3. hnsaasdnlng

4. Yhénduaaufl 1 fa 3 wnszriandadn probability ud 2 ¢
* Second

1. unu code o éwsue probability gige uaz code 1 sy
probability éga meluguanla 1

2. Fandanen 9 ldaunid wazvingiauta 1 awnIendan qaﬁ@”umauﬁ‘mq@ﬁw
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Assigning codes

Second @uaauiiaas)
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p(re)
0.601
0.082
0.066
0.064
0.063
0.051
0.047
0.023

code

110

1000
1001
1010
1011
1110
1111

node 1

0.601
0.082
0.070
0.066
0.064
0.063
0.051

110
111
1000
1001
1010
1011

node 2

0.601
0.114
0.082
0.070
0.066
0.064

101
110
111
1000
1001

node 3

0601 O

0.130
0.114
0.082
0.070

100
101
110
111

node 4

0.601
0.152
0.130
0.114

11
100
101

node g
0.601 O

0.244 10
0.152 11

node 6

0601 O

0.396

1
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Example of Huffman coding

m q Z [(1 ,U T',E = 2.10

Tk p(’f’k) code

7 0.601 O
4 0.082 110 |( Before Huffman coding .., =3 )
3 0.066 1000
2 0.064 1001 \
T — L —
1 0.063 1010 Cr = ny — 20 — 143
) S 1 ny—ne _ 3—=2.10 __ ‘
0 0.051 1011 Rp=1-— oo = 1”_1 === =03
5 0.047 1110
6 0023 1111 MN*L,,, (few huffman) = 2200*3 = 6600 bits

MN*L,,, & huffman) = 2200*2.1 = 4620 bits
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Huffman Coding

35ms Huffman COding dlafins Decompression Lﬁaﬂﬂgﬂmw
LR ﬁlzvlsjﬁmigmummaﬁayja mulugﬂm‘w (lossless)

aensudssees Huffman Coding a:ﬁaagﬂlﬁumugﬂﬂﬂ”ﬂ code
Y3 INaNINE 8 Lﬁaﬁfmfmmaa@hﬂﬁﬂﬁ’gﬂﬁaa
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rk count 970 ¢ gray level uszdwanaas gray level Al
0 250 ugasmyIsmsvh Huffman coding uazwaen
1 1200 Layg (Mawin),Lqy,, (asin) , CR, RD,

2 200 MN*L,,, (iew huffman) ,

3 2100 - .

) ree MN*L,,, mas huffman)

5 450

5] 120

7/ /80
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