EECS 225B Mhaltidnrensional Sighal Processing

Quantization

+ Agsume a coding 1mage intensity value.

+ fpixels can be assigned values 0 — 2335, so 8 bits are used to
code each pixel.
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&

Uniform A\
Quantizer

I 255

* There are 4 bins 1n this uniform quantizer.
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EECS 225B Mhaltidnrensional Sighal Processing

Quantization

« Non-umform pdf:

I 44 fid Qe 126  lal 192 244 255

(Generalization of Quantization Problem

., <f<f

i —

J=number of reconstruction levels

« P(DHh=npdfforf
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(Generalization of Quantization Problem

-/C}muse r, d. 8o that they mmimize:
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Approach for Avoiding Non-Uniform

Quantization
* {has a non-umiform pdf: oft®
\\\ =
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/ Vector Quantization \
e |

ranges from 0 — 2353,

* There 15 a level assignment for 2 pixels at a time, one from f,
and one from £.

A 0/ / Scalar quantization
@ @ @ @ Vector quantization
“dimension 27
()
\ & = H[( A fz)] (£, 4)dfdr, /
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Vector Quantization

f. (weight) 4 .
» f; (height)
L
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Entropy Coding, Codeword Design, Bit

Allocation
Levels
— T,
f—m Q — =
...... S Il’ CER
v ¥ 3 P
Binl Bin 2 Bin 3 Bin 4
g 00 01 10 11 ¢

\chdewnrds

« Shorter codewords are assigned to more probable symbols.

Thinrere ity of Calitomia, Berieleyr

S L3 Swideh Fakdor
Wt Fall 1998

Lecome 17.7




EECS 225B Mhaltidnrensional Sighal Processing

/ Entropy Coding, Codeword Design, Bit \
Allocation

 Example 4 gymbols
- 1,—0 @
—1,— 1
—1,— 10 / \_
—1,— 11 I3 T L I, I
10 0 100

Not uniquely decodable

* Problem One codeword is a prefix of others.

* Solution Use a “prefix coder™, where no codeword 1s a prefix

\Dfﬂﬂ}f other codeword = umque decodability /
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/ Entropy Coding \
* (Goal: Design variable length codewords such that:

— the average bit rate 18 minimized

— the codewords are umiquely decodable

I
Butzapy H= ) 210857
p, ="probability of symbol 1"

* Entropy 1s the average amount of information 1n a message.

« 2 gymbols with p, =1 and p, = 0 = H = 0 = no mformation
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/ Entropy Coding \
« 2 gymbols with p, =99% and p, = 1%
e a, 8, 8 8, ...... a,...4,

« 2 gymbols with p, = 50% and p, = 50%

9 d; d; dy 4 4y d; 4,
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/ Entropy Coding \
« Source with 2 letters with probabilities p and (1-p)

5 [

0 Y 1 P
e Source with L letters
0<H<log, L
I
ZP:‘ =1
\ ) /
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