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Loy = 025(2) + 0.47(1) + 0.25(3) + 0.03(3) = 1.81 bits

o MNL,, = 256 X 256 X 1.81 = 118621
Ty pr) Code 1 1,(ry) Code 2 15(ry)
rg7 = 87 0.25 01010111 8 01 2
riog = 128 0.47 10000000 8 1 1
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o Lan = 8
o
Luve = 025(2) + 047(1) + 025(3) + 0.03(3) = 1.81 bits
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Lavg = 0.25(2) + 0.47(1) + 0.25(3) + 0.03(3) = 1.81 bits
o MNLan = 256 X 256 X 1.81 = 118621
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Information Theory

E
1
I[(E) = log P(E) = —log P(F)
P(E)  E {P(E)=%»I(E)=—1082%=1}
P(E) =1, I(E) = 0
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° f(x,y)
o f(x,y)

e(x,y) = f(x,y) — f(x,y)
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o root-mean-square error
B 1 M-1N-1 5 |1/2
erms = | 30 2 2 fxy) = f(x)]
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o mean-square signal-to-noise
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®
Value Rating Description

I Excellent An image of extremely high quality, as good as vou could
desire.

2 Fine An image of high quality, providing enjovable viewing.
Interference is not objectionable.

3 Passable An image of acceptable quality. Interference is not
objectionable.

4 Marginal An image of poor quality; you wish you could improve it.
Interference is somewhat objectionable.

5 Inferior A very poor image, but you could watch it. Objectionable
interference is definitely present.

6 Unusable An image so bad that you could not watch it.
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Image Compression
Standards, Formats, and Containers
| I
Still Image Video
1 DV
I H.261
Binary Continuous Tone H.262
CCITT Group 3 JPEG H.263
CCITT Group 4 JPEG-LS H.264
JBIG (or JBIG1) JPEG-2000 MPEG-1
JBIG2 . MPEG-2
o MPEG-4
[TF] '] ;[”! MPEG-4 AVC
'D
PNG AVS
['TFI HID
M-JPEG
QuickTime
VC-1 (or WMVY)
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Original source Source reduction

Symbol Probability 1 2 3 -

(1> 0.4 0.4 0.4 0.4 0.6

ag 0.3 0.3 0.3 [}.3j|_. 0.4

a 0.1 0.1 0.2 0.3

(y 0.1 0.1 j|_. 0.1 T

(s 0.06 —— (0.1

(s 0.04 —




Original source

Source reduction

Symbol  Probability  Code 1 2 3 4
a 0.4 1 04 1 04 1 04 1 0.6 0
dg 0.3 00 0.3 00 0.3 00 03 00~ 04 1
a 0.1 011 0.1 011 0.2 010==—0.3 01 =
ay 0.1 0100 0.1 0100= 0.1 011
a5 0.06 01010 0.1 0101
as 0.04 01011

Lae = (0.4)(1) + (0.3)(2) + (0.1)(3) + (0.1)(4) + (0.06)(5) + (0.04)(5)

= 2.2 bits/pixel
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a 0.1 0100
a3 0.06 01010
as 0.04 01011

a3a10d2020¢
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BMP
0 encoded mode
0 absolute mode

o 0
o 4

Second Byte Value Condition

0 End of line

| End of image

2 Move to a new position
3-255 Specify pixels individually o| © O
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Token | Symbol Triplet

(0.2.0)
0 (3.10, 1)

(3.18.2)

(3.26.1)
1 E (3.34.2)

(3.42.1)

OX74+6X7+6X6
+6 X 3 X8 =285

C =1.61 <
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JPEG RMS=7 JPEG RMS=10

v = 0.9945 y = 0.7395
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