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A Study on the Improvement of LZW
Compression Algorithm

Sun Ny JUNG* Jin Wook CHUNG* Regular Members

B o 84 b3 4l 2ol v gFdneF shiel LZW tEdae|Fe o] g2 Aty ¢
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Helg naet,

ABSTRACT As proved in many studies, LZW algorithm, one of the widely used compression schemes,
itself contains some types of redundancy, In this paper, VV-LZW compression algorithm is presented which
encodes variable length source string into variable size codewords and reduces such redundancies that the
original LZW scheme has. Experiment shows that this scheme especially has good initial compression efficiency
and produces more complex output strings than the original LZW. This scheme is very useful to the data
compression with small size, and the applications such as cryptography.
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uleta] B-FstAlole w12 MSBE ¥-¥ (log,
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2. W-LZw et&J|gel 28
2 eRolAe o MA 1-A duig ¥ 5
ole] 23 E8EL VF-LZWo| sl &gto 24,
o] 3t&7 Y& CAdolE o] &3] VV-LZW=2
4, FHE3Ach
A, B33 Aol es TAS 11483 o
AL 25 Fds, = 3)AL i)
)58 HAlol, FAaldol dodxl LHo]F o}
€ ol g AAE FrtsirInk dh4d

i) ehe gel glow A Holge Y
2)8 FAdo] Y $501F Rol, o] $5o]
7 limitgk s et A 2ol o] & [logCl¥ =
2 24 FE3}5el, limitghach 27 ¥3olol
limit+1-¢ tlsted o] 5 [log,(Cl+1)\vE R
24 ¥Esheel 99, 4+9¢ Waoh

i) okob A ol ol glow A

k12 B
TAY F3 24 33 272 HF 10313k
000000000 0
1 000000001 1
000000010 2
503 111110111 503
504 111111000]0 1008(504-+504)
505 11111100041 1009(504+505)
519 11111111101 1023(504+519)

hu A N
Fig. 1.

—-o] FE-L 5038t F A, L°| i gre] 10238 o4+ g,
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Binary Representation of the String Codewords
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wol] &ty F-TolE o] fell] Fo} o] R
o7} limitzgteet ZAY Zow o % [logCl
TmER 24X 583, limitFrach 2 ¥3of
o limit+1g v{sle] o] & [log.(Cl+1)]H[EE
23 F33tsted £4% o3,

9 FAE Az=dn dr $EE 23 20

transfer (unsigned long cl)
t
limit=c3.table_count_1:
if (cl{=limit) {
shift=232- (c2-1)-bit_count:
buffer +={(c1{{shift):
bit_count +=(c2-1):

i
f

else ¢
cl+=(limit+1):
shift=32-c2_bit count:
buffer +=(c1<{<shift):
bit.count +=c2:

'
§

while (bit_count)7) {
temp= (buffer)>24);
putc{ {unsigned char)temp, output file):
output.count+-+
bit_count -=8;
buffer ({(=8:

J8l 2. VV-LZW si&714e) 7hide) dasst 34
Fig. 22 VV-LZW Encoding Process

) 253 s D39 1283 4%
|, 9A dHuEdR P ¥EoE Hi:
urg = chAl2) sk 3)ol M FEolE A ¥

bol Ml 1ol o8 uboh 2ol a5 of
55 o HRe Codolz E¥T AT 29 3
o vhehgiet.

3
13

)

]

V. W-1Zw 2t&E7|He| MsH|n

Hdolz FEREE AT VV-LZW
fzrol 2 A5 AEE DA 9
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unsigned get.code( )

unsigned cl=(), limit=0:

unsigned long temp;

unsigend long fetch:

while (bit count (c2) !
temp=getc(input file):
shift=24-bit count ;
buffer+=(temp <{{ shift):
bit.count +=8§;

fetch=((unsigned long) (c3/2-1)) ¢ (33-c2):
cl==(buffer & fetch) >> (33-c2);
limit=c3-code count- 1 ;
if (c1y=limit) }
fetch=((unsigned long) (c3-1)) << (32-c2)
cl=(buffer & fetch) >> (32-c2):
cl-=limit;
buffer {((=c2:

bit.count -=c2:

!
§

else |
buffer {((={c2-1):
bit count -=(c2-1)

return {(cl):

38l 3. VV-LZW st& 7|4 s Ao faxsst #4
Fig. 3. VV-LZW Decoding Process

 =EoE wA, VF-LZWe VV-LZW
Aztel G EAdel e FFFEAE Tkl
Az wastn, ez A FAA ¥l
A Esdol sl F k7ol el 27 U
Wolelel k& Ede ¥ ¢Ful, 22 VV-L
ZWel S@ Azl g emMd=g Adstd
o, AR AL BFH o) Eid
WeEsty, Calojz sojd zzas YA
A, 4qstel 52 2 ez sgon, 48E
8l 3864 27 ALgehaich

w3 VV-LZW 5714el o #se
Q425 v Eodo] VF-LZWsh: 2ol 7bi Aol &
e SAutel, LZWAGY gxduelF
s et Aguch 59 B4
A 9e hddol wEdde] W sz,
gA4Ee BHAN UFseeh

Az, VE-LZW 2} VV-LZW 9| 7 Fa}d el
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A A"dA, 7 dE7idel N Hd s
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o8 gt ARrt TAEG HE LAl

H 1. VF-LZWS VV-LZWoll QloiA F2ldol 3 HF
Faata Aeaav

Table 1. Average Codeword Length for a string and

Performance Improvement Ratio of the VV-LZ

Brh Be e %9l
AsFrtol @E

stgich. 2 44 FAd e
AeAAdele Hste 27 ¢
o veb i Rel, 2710 oF 410708 EAbd o
B Fdolle 2 Aso] 43 A=,
a2 o] FollE HAH oz 1o HZdhglcth

7t A E 3ol leis VF-LZWst VV-LZ
Woll St B HHE &L & 20 viebd i}
Aol VV-LZWZo] AMH o2+ of 4% =
FastAlal, 27 59 §Y dioly arjgez
€ UFEFHY WA Bxe] VV-LZWE
27] ™ol gl Hg tFa s}t VF-LZW
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