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An Improved LZW Algorithm for English-Tibetan Bilingual Text Compression

LIJIA Cairang,ANJIAN Cairang

( Computer Science Qinghai University for Nationalities, Xining 810007,China)

Abstract:With the development of Tibetan information processing technology,Tibetan compression has become an

essential research content.However,there is only one research result at present.But in reality,the Tibetan text compression

technology is needed for different occasions.Based on the characteristics of Tibetan text,two improved LZW data

compression algorithms are proposed for both compression and lossless decompression of Tibetan-English bilingual text.

Experimental results show that the algorithm is an effective text compression technique adapted to different occasions.
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1 5| = (Introduction)
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2 ZBLZWE458 % (Classic LZW compression

algorithm)
2.1 EFEEXES
(1)CharStream : “FAFEEIR . £t SCIF T4, —

HETH . FFERHIT (2016-2]-Y04) TiH %H),

MR THFTFI o

(2)Character: #4F, —FfEmEFETTLE, Charstream™

(3)Prefix: HiZH, —>Characterf) i HEM I —F4F,
— PHIB PR LARO0,

(4)Suffix: |54,

(5)String: F4F &, —DFAFERAT A (A, B)RAM, A
U, BREH., BARKE ORI, REFHFLIRT
IS — TR

(6)Codestream : i & dfiii. — 4~ CodeL 751,
B8 G A S A 3 v e S

(7)Code: {4, F£Codestream By REALIRILR, EIFR
Dictionary Hi—A T,

(8)Dictionary ; ZF L,

B B—A-Character,

— AW String 1 Code M i IFE, &
A-String# @ 73t T—4>Code,
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22 ZHLZWESRHE

TEESE 4R}, Dictionary UL & B AN Character
HCode, JE4EFF15)5, A CharStream, Hl—Prefix524
Hi CharacterfH i String(Prefix , Suffix)#% /i % 5 Dictionary
H EA String {EIEIA LA, BEFIRNGESH—2P ITHCA 1k, RFPT
Fic B 38 43 i Prefis i I, Codediy t, 24 B Suffix R F—k
fiPrefix, FFKFStringfEHHFTTR M ADictionary, 45 AFHLY
Code, WHL4kZE, HF|H/G—1Characterfif, %5 H4IDH &
[l &1 4 i Codestream, LZW E4HAVARAR I LR,

1Prefix(LES
CodeffiitE|

Codestream

Prefix=Suffix }—.< TEStringRIE] ‘
Dictionary

A1 LzZWES FikRRR
Fig.1 LZW compression algorithm flow

TEfRIETF 4, Dictionary 542 —F# . i L TF
)5, 1 A Codestream, $CodelLEH)Characterfi
F|CharStream, HF|Prefix Ah=as, Bl—Prefix5 %4 H]
CharacterfH i String(Prefix , Character 58— 541), ¥
String{EA# TLE M ADictionary, . 45 PARH R Character, 41t
4k%:, H3ES5—>Codelf, ZyH VLR CharacterFfik [ E 4
t Codestream, LZWf#H B RRARMIE2FT7R o

MCodestream®
RE—"TCode

#Code (LB
Character&ithE|

Ly.

String=Prefix+C|
haracter8I&—
TER

FEStringfRIIE
Dictionary

B2 LzW#EF kRA2R
Fig.2 LZW decompression algorithm flow

3 BXHEEETHZMHIEZF(A variety of
structural categories under the Tibetan spelling
grammar)

BOCR— PR T, mAE TR, TEAS .
FH— LR AT S, A 30 M E B, 4T E AT
S WOCHEIBINER G, N ERT, A—iEFE
PR, FAR TR DA R RS MR B TR &, ZH AR
— N EREM T RGN, ORI BEE E 7 A T 2 R
e, ASCHBIRA AT LK,

Tl SO W] 2 SRy SR RN R, SRR AR £ R T
EREAS AN, FEIASRIEE AR, AR SO I AT
(g RGBT R E A I TAEY

FT: WO ERE M B F T, —AFT
LAY B IR A, ] DAL HTE T, A
GET RO T A 5504,

FAF: TRV B BRSO e/ ME BB, T
HHALE, BOCFRTER A Unicodediid H ., 7E Unicodesi
MR 2UINESCTAF, SRS TR, JTES . B
A FAT ., O S . AR SR L AR5,

AT iR . SRR AL FEAF R §. a. &
BIBZTAFBRINT T ~ & v 3. . s MR AT R
FF.

4 LZWTBE X XA JE45(LZWTB Tibetan text
compression)

A SCEE XSO R DF B M FAF . FT . RN E 2
Bl HEX =R T, fENLZWRIRR A T L, 42
H— DN EARRLZW E 45 FVE A S e LZW R 45 50
BPAF R A LZW F S LZW TB R #5383k, AT ALZW
FUHLZW TB2JE 45 535 M AR LZW 7 S LZW TB3 &
AR, WX =MEER R, EER H N EESCRAE
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4.1 LZWTBIlEZHEE %

LZWTBI1E4; 5% @ . Dictionary F i, ¥R A
ASCIIF4F 95, H U A UnicodefJOF00%]0F D A fi 2 i 78
Bl A A O A 4 B . FF HLYE CharStream A 45 504 i 6 A
I AAF A B BEIOCAS, 2 —Fh iR R B AR R LZW R 4 55
o EANTEMERL RS AW, B EZRE8RE, S
BT IMA MR Z REEE, AFEZRMINE, 8GR
MEhSEYE, ENIIR,
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for(i=NUT;i<=DEL;i++) //ASCIFHF 4k A
Dictionary

{Dictionary . Add(i,j);j++;}

for(i=g;i<=>";i++) // Unicodejik L FEr 9wt
s ADictionary

{Dictionary . Add(@,j);j++; }
42 LZWTB2[E458& %

LZWTB2E 4 HIR 2 X LZWTB1E 48 Bk i — 9
7, BILZWEH AR Dictionary 7 4Ly, 7574 7 it
(ASCITHMIUnicodei X 4if) HYE:AG B FEF T 54, 1E
CharStream 7§ 4t 15 AR AT AFAF 4 BLALEEIROCA, it
TEFREBEG RO T T, 2 — M EA TS PEER 13
ARG, XTI R4 45 R R EE AR LZW T 48 Sk A 22
TeJL, BIREESHAEE L T HON M RAT 2 Al (HF5 2T
BRGSO T, MR O R AR

PRSI AR

=1, // i T b

for(i=NUT;i<=DEL;i++)  //ASCIIFH4iLTA
Dictionary

{Dictionary . Add(i,j);j++; |

for(i=g;i<=>";i++) // Unicodek X F4F 4

% ADictionary

{Dictionary . Add(i,j);j++; }

for(i=0;i<ZiDing. Length ;i++)/ /W 4e4e 2 B9 T 4K
2 ZiDing 3% ADictionary

{Dictionary . Add(ZiDinglil,j) sj++; }
43 LZWTB3[E458 %

LZWTB3EA B E A T EARWFMEY, ZEEESE
SLLZW 4R SEA R Dictionary LI Jo sk AASCITRYZiTY, 1E
AR R FE 4 SCAR A iR], DA B A F Dictionary 5
M, HARAE TR S RAE RIS B TR A 8. #ECharStream
FRFER A B AT A B ISCA . I ¥ R 40 R 48 AL
REhF, HRFERSH, HHRFS SR, 2R
BB Sr AR E R FOMIR N SUA RS vk, XMl
VA Bk PR AR ROR B, (BN AR REF, B
REXT 270 10 SO R4 R, S BESh A 7 - MU0 BT A SRR
T4,

PRSI .

i=1; / /it LA

for(i=NUT;i<=DEL;i++)//ASCIIF £ 9iEF A

Dictionary

{Dictionary.Add(,j);j++;}

for(i=0;i<Ci.Length;i++)
2H Cizf ADictionary

{Dictionary . Add(Cili],j)sj++3;}
5 UK (Test)
5.1 SKIGIREE

AY4F4 . Microsoft Windows 7

FF% T E.. Microsoft Visual Studio

FERIES: CH

BRI . Microsoft SQL Server 2014
5.2 KRR

PATR @A = R 48 75 AN [R] S0 A K/ IS 4 BOR R LG
#, HphEge5R=(FE485 AR RN/ 53R R/N)*100%, R4
FGBUINE AR AT

F1LZWTBTERGEE R E
Tab.1 LZWTBL1 compression algorithm results

/ /TSI M 45 R 1 B

XA IARA RGO T FEmF
S &N 334k 149k 44.61% 0.78s
A2 658Kk 278k 42.24% 0.99s
33 2943k 1186k 40.29% 1.24s

F2 LZWTB2EMBE K4
Tab.2 LZWTB2 compression algorithm results

XA IR EgEE R T4 FEm
peS| 334k 151k 45.20% 1.09s
3CAR2 658Kk 277k 42.09% 1.40s
303 2943k 1186k 40.26% 1.66s

*3 LZWTB3EME K4
Tab.3 LZWTB3 compression algorithm results

KA SRR g R Jigi FEm

b 334k 81k 23.25% 3.27s
3CAR2 658Kk 162k 24.62% 5.58s
303 2943k 739k 25.11% 50.19s

6 #5it(Conclusion)

TRAE SR M 18 55 R B 5 SR 25 R i Lk, AR SCER
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WISCAS S, LZWTB2 48 5k oA AL RGeS0 - T M

(T #esE451)





