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Tach tw

* Muc dich: xac dinh ranh gi¢i cua cac tw
trong cau.

« La buwdc xi Iy quan trong dbi véi cac hé
thong XLNNTN, dac biét [a doi v&i cac
ngobn nglr don 1ap, vi du: am tiét Trung
Qudc, am tiét Nhat, am tiét Thai, va tiéng
Viét.

» V@i cac ngdn nglr don 1ap, mét tir co thé
c6d mot hodc nhiéu am tiét.

> Van dé cla bai toan tach tir 1a khir dwoc
sw nhap nhang trong ranh gidi tr.



» Tiéng Viét 1a ngdbn ngl khong bién hinh
« T dién t tiéng Viét (Vietlex): >40.000 tur,
trong do:
+ 81.55% am tiét 1a ttr : tr don
 15.69% cac tlr trong t dién la tlr don
« 70.72% tlr ghép co 2 am tiét
+ 13.59% tlr ghép = 3 am tiét
 1.04% tlr ghép =4 am tiét



- Tiéng Viét 1a ngdn nglr khéng bién hinh
T dién tr tiéng Viét (Vietlex): >40.000 tiv

Dodai ity %

1 6,303 15.69
2 28,416 70.72
3 2,259 5.62
4 2,784 6.93
5 419 1.04
Téng 40,181 100

Bang 1. D6 dai cua ti tinh theo am tiét



Qui tac cau tao tir tieng Viét

« Tw don: dung mét am tiét 1am mot tv.

Vi du: toi, bac, nguwoi, cay, hoa, di, chay, vi, da, a,
nhi, nhé...

» Tl ghép: t6 hop (ghép) céc am tiét lai, gitra cac am tiét do
co6 quan hé vé nghia v&i nhau.

T ghép dang lap. cac thanh t6 cau tao cé quan hé
binh dang véi nhau vé nghia.

« Vidu: cho bla, bép nlc
T ghép chinh phu. cac thanh t6 cau tao nay phu
thudc vao thanh td cau tao kia. Thanh té phu c6 vai trd
phan loai, chuyén biét hoa va sac thai hoa cho thanh to
chinh.

« Vi du: tau hod, duong séat, xau bung, tot ma, ngay

do, thang tap, sung V... .



Qui tac cau tao tir tiéng Viét

» Tl lay: cac yeu to cau tao cd thanh phan nglr &m duwoc 1p lai;
nhwng vra lap vira bién doi. Mot tw dwoc lap lai ciing cho ta tw
lay.

. Bién thé cua tr: dwoc coi la dang 1dm thoi bién ddng hodc dang
"loi noi" cua tir.

« Rt gon mdt tir dai thanh tir ngan hon
ki-l6-gam — ki 16/ ki 16
» Lam thoi pha v& cau tric cda tir, phan bo lai yeu to tao t v
nhirng yéu t6 khac ngoai ttr chen vao. Vi du:
khd s& — lo khé lo s&
ngat nghéo — cwoi ngat cwoi nghéo
danh lgi + ham chuéng — ham danh chudng lgi



Qui tac cau tao tir tieng Viét

= C4c dién td gom nhiéu tr (vd, “béi vi”) cling
dwoc coi la 1 tw

= Tén rieng: tén nguwoi va vi tri duwoc coi la 1 don
vi t virng

= Cac mau thwdng xuyén: so, thdi gian



Cac hwéng tiép can

» Tiép can dya trén ti dién
« Tiép can dwa trén hoc may
 Két hop hai phuong phap trén.



Tach tir dwa trén tir die

 Thuat toan so khép tir dai nhat
* Yéu cau:
— T dién
— Chubi dau vao da tach cac dau cau va am tiét
* Tuw twong: thuat toan tham lam
— Di tl tréi sang phai hodc tir phai sang trai, lay cac tir
dai nhat co thé, dirng lai khi duyét hét
— D0 phuee tap tinh toan: O(n . V)
 n: S6 &m tiét trong chubi
. \V: Sé tir trong tir dién



Tach tir dwa trén tir die

 Thuat toan so kh&p tir dai nhat

- BAT DAU khdi tao |
* (1) Cho chudi dauvao[w Ow 1 ...w n-1]

* (2) words « []

¢« (3)s <0

*(4)e —n lap

e (5)Khi[w s... w eJchwalamottr.e — e -1

* (6) words — words +[w_ s ... w_g]

e (7)s —e+1

« (8) Néu e < n: Quay lai bwoc (4)

« (9) Lay ra chudi da tach tir words e

« KET THUC

=



Thuat toan so khép tir dai nhat

« UJu diém:
— Cai dat don gian
— PO phure tap tinh toan hop ly
— Khéng yéu cau di liéu huan luyén
« Nhuoc diém:
— Phu thudc vao ttr dién
— Chuwa gidi quyét dwoc van dé nhap nhang



Bal tap

« Cai dat thuat todn so khdp tir dai nhat trén
Python

« M6t s6 mau thir:
— Thoi khéa biéu dang duoc cdp nhét
— Mbn hoc xwr ly ngbén ng( tur nhién
— Ong gia di nhanh qué
— Con nguwa da con nguwa da
— Hoc sinh hoc sinh hoc

'_\
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Hdef tokenizer(text, dict, is show=False):

print ("input:", text)

print ()
input = text.split(" ") #[w 0, w 1,..., w n-1]
words = []
s = 0
= while True:
e = len(input)
= while e > s:
tmp word = input[s:e] # [w 5 ... w e]
is word = ""
= for item in tmp word:
i is word += item + " "
is word = is word[:-1] #Loai bo ddu céch thita & cubi
e —-= 1
# print (is word)
=i if is word.lower() in dict:
words.append(is _word) # words <- words + [w 5 ... W e]
k break

=
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20
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22
23
24
25
26
277

29
30
31
32
33
34
35
36
37

break
if e = s:

words.append (is word)

break
1f ¢ >= len(input):
break

#Hién thi qué trinh téch tix

if is show:

print ("= =", 3)
print ("= =", e)
print (words[len (words)
print("-" * 100)
s = e + 1

output = ""
for item in words:
output += item.replace ("
output += " "
output = output[:-1]

return output
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# words <- words + first word
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https://aivietnam.ai/

Cach tach tw don gian

« Phat hién cac mau thong thwdng nhw tén riéng, chiv viét
tat, sd, ngay thang, dia chi email, URL,... st dung biéu
thire chinh qui

« Chon chudi am tiét dai nhat ttr vi tri hién tai va co trong
ttr dién, chon cach tach co it ttr nhat

> Han ché: c6 thé dwa ra cach phan tich khéng dung.

> Gidi quyét: liét ké tat, co 1 chién lwgc dé chon céch tach
tot nhat.
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Téch tir str dung biéu thirc chinh qui

« |& mdt khudn mau dwoc so sanh v&i mot chudi
« Cac ky tw dac biét:
— * - bat c chudi ky tw ndo, ké ca khdng cogi
— X —itnhat 1 ky tw
— + - chudi trong ngodc xuat hién it nhat 1 1an

 Vidu:
— Email: x@x(.x)+
— dir *.txt

— “*John’ ->"'John’, ‘Ajohn’, “Decker John”

« Biéu thrc chinh quy dwoc s dung dac biét nhiéu trong:
* Phan tich cu phap
* Xac nhan tinh hop 1é cua dir liéu
* X ly chubi
* Trich rat thong tin

17



Lwa chon cach tach tw

Biéu dién doan bang chudi cac am tiét s; s, ...s,

Trwdng hop nhap nhang thwdng xuyén nhat 1a 3 tv lién nhau s;S,S;
trong do6 s;S,va s,s; déu la tw.

SpSald

Si118i1a
Bléu dién 1 doan bang dé thi cd hwéng tuyén tinh G = (V,E), V = {v,,
Vi, .+« Vp, Vi1t
Néu cac am tiét s.,1, Sz, - - -, Sjtao thanh 1t -> trong G c6 canh
(Vi,V)
Céc cach tach tlr = cac dwdng di ngan nhat tor v, dén v, .,
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Thuat toan 1. Xay dwng do thi cho chudi s;s,. . . s,
Ve~ g
:fori=0ton+1do
V—V uiv);
: end for
:fori=0tondo
forj=1tondo
If (accept(Ay, Si- - - S))) then
E — E AV, Vis)};
; end if
10: end for
11: end for
12: return G = (V,E);

accept(A, s): automat A nhan xauvao s

19



Phan giai nhap nhang

e Xac suat xau s:

T L

P(s) = H F[-w”-wi_lj = H P[-w”-u?;:iﬂj
1=1

i—1

e P(wi|w,1): xac suat w; khi c6 i-1 ti trwde
do
* N =2:bigram; n = 3: trigram

20



Phan giai nhap nhang

» Khi n = 2, tinh gia tri P(w|w. ,) I&n nhat
maximum likelihood (ML)

P { w1y J C’( Wi 1 Wy } ;fj\.-'* f—?{ Wy W5 }

Py (wi|wi—1) = Plw;_1) B clw;_1)/N N c(w;—1)

» ¢(s): sO lan xau s xuat hién; N: tong so tw
trong tap luyén
« Khi di liéu luyén nho hon kich c& toan bd
tap d¥ liéu > P ~ 0
» S dung ky thuat lam tron

21



thuat lam tron

P(w;|w; 1) = A Parp(w;|w; 1) + Ao Parp (w;)
VOi At A, =1vai, A, 20
Pu(w;) = c(w)/N

V&i tap thlr nghiém T = {s,,s.,...,S,}, Xac suat P(T) cla

tap thuor:

P(T)=1]._, P(si)
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Xac dinh giatrii,, A

Tl tap dir liéu mau, dinh nghia C(w;_ 1,w) |a so lan
(Wi.1, W) xuat hién trong tap mau. Ta can chon A, A,
dé lam cwc dai gia tri

L{A1,A2) = Z Clw;—1.w;) log QP(uf [w;—1)

Wy _q LUy

VOi At A, =1vai, A, 20



Thuat toan

Thuat toan 2. Xac dinh 14 tr1 A

1: A1 — 0.5, Az — 0.5;

2: e — 0.01;

3: repeat

4 AL = A, Az Agg

- Cag g wy )y Prrplwg|wg 1)

- €1 Zw-r;—pw-a AL Pprp (wi|wi—q1)+A2Parp (wi)
_ Cawg _ gy JAo Popp (wy) .

6: 2 Zw-r;—1-w-a Ay Purp (wilwi—q)+AeParp (wi)
. o 1 — Ay

T. .Jlll lf'j_-l—':ﬂ! -JI"E — J- "}‘1"

8 2 /(A = A)? + Oz — Aa)?:

9: until (¢ < €);

10: return Ay, As:
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Céach tiep can lai

<Phuong Le-Hong et al., A hybrid approach to word
segmentation of Vietnamese texts, Proceedings of the
2nd International Conference on Language and Automat
Theory and Applications, LATA 2008, Tarragona, Spain,
2008.>

» Két hop phan tich automat htru han + biéu thirc chinh
quy + so khép tlr dai nhat + thong ké (dé giai quyét nhap
nhang)

25



» S dung tap di liéu godm 1264 bai trong bao Tudi tré,
co 507,358 tw

« Lay e =0.03, cac gia tri A hdi tu sau 4 vong 13p

Step A1 Ao 3

0 0.500 0500 1.000
(L8553 0,147 0.499
0.952 0,045 0.139
0,951 0.019 0.041
0,991 0,009 0.015

e CO B2 =

« Do chinh xac = sb tlr hé thong xac dinh dung/tdng sb
tr hé thdng xac dinh = 95%

26



Mot s6 cong cu tach tip

. JvnSegmenter (Nguyén Cam TQ) : CRF
http://i[vhsegmenter.sourceforge.net

. VnTokenizer (Lé Hong Phuwong)
http://mim.hus.vnu.edu.vn/phuonglh/softwares/vnTokenizer

 Dongdu (Luu Anh Tuan): SVM
http://viet.inlp.org/dongdu

o Pyvi (Trén Viét Trung) : https://github.com/trungtv/pyvi

« Tl dién tu:
« http://tratu.coviet.vn/tu-dien-lac-viet.aspx
« http://tratu.soha.vn/
« https://www.informatik.uni-leipzig.de/~duc/Dict/

Bai tap: cai dat va chay chuwong trinh tach tr Pyvi

27
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N o= W b

o =] o

o W0

from pyvi import ViTokenizer

ex]l = "thoi khéa biédu dang dugc cap nhat"

ex2 = "mdén hoc x ly ngdbn nglt ty nhién"

ex3 = "con ngua da con ngua da"

exd = "hoc sinh hoc sinh hoc"

exd> = "Téach tu la bai toé&n nhé&n dién tir trong van ban tiéng viet™"
?if __name == " main ":

print (ViTokenizer.tokenize (exd))
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