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A Human-Computuer Interaction Word Segmentation
Method Adapting to Chinese Unknown Texts

LI Bin, CHEN Xiao-he
(School of Chinese Language and Literature, Nanjing Normal University , Nanjing, Jiangsu 210097 , China)

Abgtract : Word segmentation(WS)is afunamental task in Chinese information processng. To solve the difficulties
of traditional methodsin processng textsin restricted domains, a novel method isproposed. It requires no lexicon or
training corpus and can adapt to various texts and different WS standards. It enables the user to take part in WS
procedure and add language kownledge to the system. Using optimized suffix array algrithm, candidates as words
are recursively extracted from the text , then judged and edited by the user. Thus, alexicon of the text is gained and
applied to segment the text. Experimentson 4 different texts show that without the user’ s judgement , Fscore of
the system reaches as much as 72 %, and can be prompted by 12 % with amount of work done by the user. With the
increase in the workload of the user, the system is able to achieve better results.

Key words: computer application; Chinese information processing; word segmentation; unknown word recognition;
unknown text ; Humarr Computer Interaction

. [1] ; :

: 2006-08-28 1 2007-02-14
211 (1240702504)
(19815, , )



39

90 %

EM

26 %

[2]

31 %,

F

[7]

3
) :
(3]
[4]
(5]
3.1
(6]
(1]
9 )
Multigram
50M
77.7%

IR
R

(M1)

-—1

#

Gl gt




49 2007

3.2 '
(LCP ,Longest Common Prefix) , “

N (LLCS,Longest L&t Common Suffix)
18]

: O(N?) O(N *IgN) :
, , LCPLLCS n
, “ 2 1998 1

“ »[9]

2 1998 1 “ "

" 5111 *“ " LCP

“ ; 1) ; LLCS :

) . 1) ) S=GG C G N

o 1<i<N,C Y A=
: “ CCii  Cn S i



3 : 59

{A1,A2, ,An} z 3.3
SA, SA:1 < SA:; <
< SAn, <7 '
LCP[1 N] SAi  SAi1 SAia (101 9
( ), LLCS[1 N] ’
SA; SAi1 SAi+1 ’
( )
for(inti=1;i<=N;i++){ ,
/1
- _P(ah) _
if (LLCS[i] >0) Mi(a;b) =log5 o (n=2)
2 >0, ' MI (a; b; 0
_ __P(ab) P(tr) P(ac) _
break:; 1/ =005 P(b P() P(a) ("7
dseif (LCP[iI]>D{ [/ M1 (a: b c: d)
>1, Hash T
. . L _ 1y —Pah) P(r) P(ac) P(ad) P(bd) P(cd) P(abed)
HashTable >insert (SA[i] LCP[i]) ; =log P(a P(b P(0) P(d) P(ahe) P(abd) P(zcd) P(kcd)
break; //
) (n=4)
intm=0,n=0; //m N MI(G: G G
- log P(CG .G C) — (n> 4)
if (Search2gram (pp[i]1[0] pp[i][1]) = = 1){ (P(CG) x P(CG) x  x P(Cy)) ™t
/1 , 2 1 ,n=21, (G, , Cn) n Ci, )
while((Search2gram(pp[i][-m] , pp[i][-m - Cn N ( ),
1) ==1 P(G, ,C)=f(C, ,C)IN,P(ad a
& & (Search2gram (pp[i][-m- 1], pp[i] c
[-m-2]) ==1))
{11 . Cm-1Cnm ’
1, Cm—ZCm—l 1
blind(pp[i][-m], pp[il[-m- 1]); // “ AABB” ,
Cm—lCm SA “ K 1
m++; [/ 1 * 3000”“ 20
}
while ((Search2gram(pp[i][n], pp[i][n +
1) = =1)
& & (Search2gram (pp[i] [n+1], pp[i] 3.4
[n+2]==1))
{11 , CaCost
1, Cn+ICn+2 l ) ]
blind(pp[i][n], pp[il[n+1]); // ,
CnCh+1 SA , , n nou ”
n++; 1/ 1 “ ” . “
} n o, “ ”
if(m+n>0) // ’ ’
HashTable >insert (SA[i] ,m+n+1) ;
/0 Hash vCe.0
} 3, pku_test (SIGHAN2005)

} 1 i



69 2007
4
S ’
S 100
1 ” C- 2 C l
S G C 2 5
5
3 4.2
4 7
' 1 2 3 ,
i ” * 1 +u ” 2 _|_u ”
4.1
2
' F
L (
) , _ . :
“ A R Baseline  Topline Baseline
’ ) i ' (FMM) F Topline
FMM F
1
pku_test 149 886 SIGHAN2005
54 594
as test 172181 SIGHAN2005
718 388
SIGHAN 2005 http:// www . sighan . or g/ bakeoff 2005/

Bigh

2004

100



79

pku_test as test
() 13148 5007 18 812 19 003
() 11672 3738 17 246 15921
() 5926 3376 9089 15713
() 3797 1684 6824 6374
0.6407 0.498 8 0.7508 0.4057
0.3253 0.4505 0.3957 0.4004
F 0.4315 0.4734 0.5182 0.4030
() 1599 399 2770 1968
() 5396 2083 9594 8342
0.462 3 0.5572 0.556 3 0.5240
19 18 22 22
3.6 1.7 5.5 8.6
0.8576 0.846 9 0.8019 0.9354
0.9210 0.864 4 0.8977 0.9512
F 0.888 2 0.8556 0.8471 0.9432
Baseline 0.7606 0.6759 0.7217 0.7226
TopLine +FMM 0.9752 0.9120 0.966 4 0.9738
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