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aA=/\—4JL, Ziv, Lempel (1977)
— YURILOHBIRERICET HEMEFRICHEELLLEN
— TR ELLGBIFEETENENELLS

AIZRDFSINZEER/AIEROFSICEE
— VF (Variable to Fix) &5

— VV (Variable to Variable) &5
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LZ7 7

Universal coding, Ziv, Lempel (1977)

— Prior knowledge about symbol occurrence
probability is not required

— Compression efficiency is improved as the number
of input data increases

Variable length code is changed to Fixed/Variable
length code

— VF (Variable to Fix) code
— VV (Variable to Variable) code

Dictionary based coding
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LZ77 (2)

1k
— ABAT—ARITHLT. SBN\YITZ(RIATAVT DAV RD) &
2. FE bR ELGDT—RERLE/NZI—2DHEIMNEIINER

— ﬁ—/\9 UNEFEEIT NI, [T — ’5‘FJIJO)1_L%][JE$JL'§'%>T

K E

HI\F—2DROT—HZEERFMAFSIE

BElERMASIE
— RIATAT 94K T—428{E->3bit

— B = K3bit
— YURIVIZERE v #i(alphabet->5bit)
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B Encoding
— Search the same pattern with the input data in the
buffer (sliding window)

If the same pattern exists, [Back Position][Number
of continuous data][next data] is fixed length coded

B Fixed length coding
— Sliding window: If 8 data exists -> 3bit
— Number of continuous data: ex. Max 3bit
— Required bits for a symbol (ex. alphabet-=5Dbit)
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B EiEEE
— (3+3+5)*6/13*5=66/65
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Coding E

xampl

B In case of data [AABCBBABCABCC...]

B Compression Ratio
— (83+3+5)*6/13*5=66/65
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B FEET—32B,LCHhLMEELT—H3CEET
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B Recover location and data from Coded data (B,L)C

A

AAB

AABC

AABCBB
AABCBBABC
AABCBBABCABCC
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LZ77 DR BKR
— EHITABITAEAHMLALENMELEDEES
e {IEPZH ALLERE
— LEVMEXRBDIGE
e SHEN\YIT7TDRNDT—2HAL1LEREE

LR DHIE
— (P.LYICZEEIZHSILT DD TIFEL, (P,L)HAHWICEFFIE

REH

— PKZip, ARJ, LHArc, ZOO
— HuffmantfiAEHINS
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B Improved version of LZ77

— If the continuous data number is more than a
threshold

e Out put location P, move L data
— Otherwise
e QOutput the first data in the buffer and move one

B Reduce redundancy
— Coding (P,L) or C selectively

B Implementation
— PKZip, ARJ, LHArc, ZOO
— Can be combined with Huffman coding
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Coding Exampl

m In case of [AABBCBBAABC...] (Set L>=2)
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LZ 78

m BRIEEEA
— BHEIIHD/I\I—ETHREDEE
— RIC/NE—U7 KGR ETT—3ERYAT
- HEOHSELET FELHN

B EE
— EBFTFLZ7T7ERLARIL
— LZWH KUY — %A
— LZ77IZHRTHEBEE = XHIRE
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LZ 78

B Dynamic creation of dictionary
— Matching data with pattern in dictionary
— Take data until the dame pattern disappears
— Output words In dictionary and data

B Characteristics
— Compression ration is the same level as LZ77

— LZW iIs more popular
— Matching complexity is lower than LZ77
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B T—%[ABBCBCABA..]DiE&

A (D)

B (2)
BC (3)
BCA (4)
BA (5)
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Coding Exampl

B In case of data [ABBCBCABA...]

A (D)

B (2)
BC (3)
BCA (4)
BA (5)
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B Lempel, Ziv. Welch
LZ78DHE
Deflate(LZH, ZIP)IZLERT30%ZhEE T
Deflate TlXLZSS+HuffmanZii
GIF, TIFFC{&H

B 4FEF
— Welchl&Z&AAR1)—%t
— ARN)—4+/\A—RX->1 = X(1986)
— GIF¥EFRIRE->PNG D&
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B Lempel, Ziv. Welch
Improved version of LZ78

Coding efficiency is 30% lower than Deflate(LZH,
ZIP)

Deflate employs LZSS+Huffman

Used in GIF, TIFF

B Patent
— Welch belonged Sperry Corporation
— Sperry+Burroughs -> Unisis (1986)
— GIF patent problem -= birth of PNG
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LZW (2)
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Initial dictionary is prepared, each data is preliminary
coded

Register a new pattern that consists of stored pattern
In the dictionary and the next data

Pattern matching is performed again to the next data
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B T—43[ABBCBCABA..]DE&
— HZIZA=(1), B=(2), C=R)MNEiFFH

(D
(2)

BCA (8) (6)
ABA (9) (4)
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Coding Exampl

B In case of data [ABBCBCABA...]
— A=(1), B=(2), C=(3) are registered in the dictionary

BCA (8) (6)
ABA (9)
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B HEICA=(1), B=(2), C=R)MN&EFKFH
B EEAITELHETEH

EE$E=ABBCBCAB...
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ling Example

B A=(1), B=(2), C=(3) are registered in the dictionary
B Update the dictionary even at the decoder side

AB (4)
BB (5)
BC (6)
CB (7)
BCA (8)

Decoded results = ABBCBCAB...
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