EECS 225B Mhaltidnrensional Sighal Processing

Dictionary Techniques

« (Certain patterns recur frequently
— sgtatic
— dynamic
+ Static dictionary:
— 5 letters A={a b c d 1}
— Use statistics source to build the dictionary

Entry a b C d r ab ac ad
Code 000 001 010 011 | 100 | 101 | 110 111
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EECS 225B

Mbattidmrercional Sigpal Processing

/ Static Dictionary
» Encode: abracadabra

1 Read ab — 101

2 Read ra — not 1n dictionary
3 Readr— 100

4 Read ac— 110

+ Final encoded sequence:

N

ab T ac ad ab T a
101 110 110 111 101 100 000
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Mbattidmrercional Sigpal Processing

Adaptive Dictionary

-/Lempel-Ziv (1977 & 78)

— LZ1 — 1977
— LZ2 — 1978
« LZ1
— Shiding window
« search buffer

* look ahead buffer

™~

alb/pla x a d a b a|p|p|a
49 =l B P
i e N
\ search bufter look ahead buffer /
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EECS 225B Mhaltidnrensional Sighal Processing

Adaptive Dictionary
» Example —
. — * find u:;ffset
look ahead buifer 6j|> Total = 13 # find lenzth match
- SEEIICh buffer = 7 ® find codevrord of syrnbol
i look ahead buffer

cabracaldabrar|ra
search buffer look ahead buffer

1. Start with letter d — no maitch
< 0, 0, Code(d) =

2 a4 br acadlabrarrzriar
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Mbattidmrercional Sigpal Processing

EECS 225B

/ Adaptive Dictionary
« Example {con’t)

— Start with a
<0 =2, length = =
<0 =4 Tength = 1, >

— < offset =7, length = 4, Code(r) =
< 7,4, Code(r) =

3. a dabrar|rarrad

™~

Lechmre 19.5

< offset =1, length = 1, Code(a) =
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EECS 225B Mhaltidnrensional Sighal Processing

/ Adaptive Dictionary \
» Send<o,1l,¢c=>

— 0 = offset
— 1 =length of match

— ¢ = codeword of symbol in look ahead buffer following
the match

+ Total number of bits:
— log, S +log, W +log, A
— 8 = g1ze of search buffer
— W = a1ize of window (search + look ahead)
— A = s1ze of source alphabet

N /
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EECS 225B Mhaltidnrensional Sighal Processing

/ What to Code \
» Waveform (coding intensity)

— PCM
— DM
— DPCM
* Transform Coding
— KLT
— DFT
— DCT
— Wavelets / subband / pyramid

_VQ

— Fractal
Model Band Coding
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EECS 225E Mbattidmrercional Sigpal Processing
/ Waveform Coding \
« PCM (Pulse Code Modulation)

Uniform A
f(ﬂl:' HE) " Q]J,Elﬂt]._ZEI' = f(ﬂl:' HE)

N /
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