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Tach tir tiéng Viét

Vién Cong nghé Théng tin va Truyén théng



Tach tw

* Muc dich: xac dinh ranh gidi cua cac tw trong
cau.

» Labuwec xtr Iy quan trong doi véi cac hé thong
XLNNTN, dac biét la doi v&i cac ngon nglr don

lap, vi du: am tiét Trung Quoc, am tiet Nhat, am
tiét Thai, va tiéng Viét.

- V@i cac ngdn ngtr don 1ap, mot tir cé thé cd
MmOt hoac nhiéu am tiét.

> Van dé clia bai toan tach tir 1a khir dwoc sy
nhap nhang trong ranh gioi tw.
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Tw vwng
« Tiéng Viét 1a ngdbn ngl» khdng bién hinh
T dién t tiéng Viét (Vietlex): >40.000
tw, trong do:
« 81.55% am tiét la ti : tir don
+ 15.69% céc tlr trong ti dién 1a tir don
« 70.72% tlr ghép cO 2 am tiét
« 13.59% tlr ghép = 3 am tiét
« 1.04% tr ghép = 4 am tiét
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Tw vweng

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

Doca 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
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Qui tac cau tao tir tiéng Viét

« Tw don: dung mét am tiét lam mot tiv.
Vi du: toi, bac, nguwoi, cay, hoa, di, chay, vi, da,
a, nhi, nhé...

- Tl ghép: t6 hop (ghép) cac am tiét lai, gilra cac am tiét
do co quan hé vé nghia v&i nhau.
- T ghép dang lap. cac thanh to cau tao c6 quan hé
binh dang v&i nhau vé nghia.
e Vidu: cho bla, bép ntc
o« Tuw ghep chinh phu. cac thanh td cau tao nay phu
thudc vao thanh té cau tao kia. Thanh td phu co6 vai

tro phan loai, chuyén biét hoa va sac thai hoa cho
thanh to chinh.

* Vi du: tau hoa, duong séat, xau bung tot ma,
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Qui tac cau tao tir tiéng Viét

 TW lay: cac yéu to cau tao co thanh phan nglr am dwoc 13p lai;

nhwng vira I1&p vira bién déi. Mot tir dwoe 1ap lai cling cho ta
tw lay.

- Bién thé cua t: dwoc coi la dang 1dm thoi bién ddng hoac
dang "loi n6i"” cua tu.
« RUt gon mét tlr dai thanh t ngan hon
* ki-l6-gam — ki 16/ ki 16

* Lam thoi pha vo cau truc cla tw, phan bd lai yéu t6 tao t voi
nhirng yéu td khac ngoai tr chen vao. Vi du:

« khé s& — lo khd lo sé&
* ngat nghéo — cwoi ngat cwoi nghéo
« danh lgi + ham chudéng — ham danh chudng loi
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Qui tac cau tao tur tiéng Viét

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

= Tén riéng: tén nguwdi va vi tri dwoc coi la 1 don
vi tir virng

= CAc mau thwong xuyén: sb, thdi gian
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Cac hwéng tiép can

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




Tach tw dwa trén tw dién
« Thuat toan so khép tir dai nhat
* Yéu cau:
— Tw dién
— Chubi dau vao da tach cac dau cau va am tiét
* Tuw twdng: thuat toan tham lam
— Di tl trai sang phai hodc tir phai sang tréi, lay cac tir
dai nhat c6 thé, dwrng lai khi duyét hét
— D6 phire tap tinh toan: O(n . V)
 n: S6 &m tiét trong chudi
. \V: Sé tir trong tir dién
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Tach tir dwa trén tir dién

Thuat toan so khép tr dai nhat

- BAT BDAU | khoi tao
* (1) Cho chubi dauvao [w Ow 1 ... w n-1]

* (2) words «~ []

e (3)s <0

e (4)e «n o

« (5)Khi[w s...w eJchwalaméttir.e — e—1

* (6) words — words + [w_s ... w_e]

o (7)s —~e+1

* (8) Néu e < n: Quay lai buéc (4)

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

« KET THUC

Y £ - > 2 o 2
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Thuat toan so khdp tir dai nhat

« UJu diém:
— Cai dat don gian
— DO phtre tap tinh toan hop ly
— Khéng yéu cau di liéu huan luyén
« Nhuoc diém:
— Phu thudc vao tir dién
— Chuwa gidi quyét dwoc van dé nhap nhang
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Bai 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(¥ twr nhién
— Ong gia di nhanh qué
— Con nguwa da con nguwa da
— Hoc sinh hoc sinh hoc
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print
print
input
words
s =0
while

e

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

("input:", text)

()

= text.split(" ") #[w O, w 1,..., w n-1]
= [1]

True:
= len(input)

while 2 > s5:

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

tmp word = input[s:e] # [w 5 ... w e]
is word = ""
for item in tmp word:
is word += item + " "
is word = is word[:-1] #Loai bo ddu céch thita & cubi
e —-= 1
# print (is word)
if is word.lower() in dict:
words.append(is word) # words <- words + [w s

break B
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19
20
21
22
23
24
25
26
277
28
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

m

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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39
40
41
42
43
44
45
46
47
48
49
50
51
92
53
o4
D0
56
57
o8

Hif
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__name == " main
exl = "thdi khéa biéu dang dugc céap nhat"
ex2 = "mén hoc xu 1y ngdn ngl ty nhién"
ex3 = "con ngua da& con ngua da"
ex4 = "hoc sinh hoc sinh hoc"

#T dién
dict = {"thdi khda bidu": U "dang¥» 1"duoc®2 2;%cap nhat¥:r °3;

"Tion: hog™: %, "mon* s A "“hog":

6, "xu 1y"y T.,."1Hgbn nge®s
"t nhién": 9,"con": 10,; "con ngua"™: 11; "ngua": 12,
"da": 13;:; "hoc®: 13 "hoc sinh™: 14 "sinh hoc®: 19;
"dan toéc": 16, "vién trudng™: 17, "gido vién": 18,
"dao dién": 19,"x@ s&": 20, "ngudn luc": 21, "thu d6":
"sé luong”: 23, "thuan nhét": 24, "mbéi gidi"™: 25,

"don gian": 26, "tiédn bd": 27, "chinh sach": 28,
"thuong xuyén": 29, "tinh yéu": 30; }

testl = tokenizer(ex2, dict)

print ("output:", testl)
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https://aivietnam.ai/

Cach tach tir don gian

« Phat hién cac mau thdng thwéng nhw tén riéng, chiv viét
tat, s6, 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
tr dién, chon cach tach co it tr nhat

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

> Gidi quyét: liét ké tat, co 1 chién lwoc dé chon céch tach
t6t nhat.
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Tach tir st dung biéu thrc chinh qui

la mot khudn mau duoc so sanh véi moét chudi

Cac ky tw dac biét:
— * - bat cr chudi ky tw nao, ké ca khong cé gi
— X —itnhat 1 ky tw , o
— + - chudi trong ngoédc xuat hién it nhat 1 1an

 Vidu:
— Email: x@x(.x)+
— dir *.txt

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

Biéu thirc chinh quy dwoc sir dung dac biét nhiéu trong:
* Phan tich cu phap
* Xac nhan tinh hop 1é cua dir liéu
* Xt ly chubi
* Trich rat thong tin
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Lwa chon cach tach tw

« Biéu dién doan bang chudi cac am tiéts; s, ...s,
« Trwdng hop nhap nhang thwdng xuyén nhat 1a 3 ti lién nhau s;S,S;
trong do s;S,va s,S;déu la tw.
SpSil]

f'_mﬂ 3 -"f-_ﬁ‘-. —

Sii1S12
« Bléu dién 1 doan bang d6 thi cé hwdng tuyén tinh G = (V,E), V = {v,,
Vi, ..+, Vi Vne1}
»  Néu cac am tiét si,4, Sivz, - - -, S;tao thanh 1 tiv -> trong G cd canh
(Vi,v)

« Cac cach tach tr = cac dworng di ngan nhat tir v, dén v,

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Thuat toan

Thuat toan 1. Xay dwng do thi cho chudi s;s.,. . .
1:V— (7
2:fori=0ton+1do
3: V—V uiv}

4: end for
5:fori=0tondo

6: forj=itondo

7. If (accept(Ay, S;- - - sj)) then
8: E — E U{(Vi, Vis)}s

O: end if

10: end for

11: end for

12: return G = (V,E);

| peaptthss)atomatArnh 3A-6EaHvae-S
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Phan giai nhap nhang

e Xac suat xau s:

s it
P(s) =[] P(wi|wi™) = [T PlwiwiZ} )
1=1 i—=1

e P(wi|w,1); xac suat w; khi c6 i-1 ti trwdc
do

* N =2:bigram; n = 3: trigram
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Phan giai nhap nhang

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

Pyrp (wi|w;—1) = Plwi—iw;)  clwi—jw;) /[N c(wi—jw;)
ML\Wi|Wi 1) = P(w;_4) o c(wi_1)/N o c(w;_1)

« ¢(s): sO lan xau s xuat hién; N: tdng so ttr trong
tap luyen

« Khi d¥ liéu luyén nho hon kich c& toan b tap
di liéu>P~0
» St dung ky thuat lam tron
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Ky thuat lam tron

Plw;|w;_1) = M Parp(wi|w;—1) + A2 Parr (w;)

VOi At A, =1vai, A, 20
Py (W) = c(w;)/N

* V&i tap thtr nghiém T = {s,,S,,...,S.}, Xac suat P(T)
cua tap thu:

P(T) = II,-; P(s:)
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Xac dinh gia tri A,, A,

 Tw tap dir lieu mau dinh nghta C(wI LWy la sO
lan (w._;, W) xuat hién trong tap mau. Ta can
chon A, A, dé lam cwc dai gia tri

LA, A2) = Z Clw;—1.w;) log QP w;|wi—1)

why Wy

VOi At A, =1vai, A, 20
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Thuat toan

Thuat toan 2. Xac dinh 14 tr1 A

1: A1 — 0.5, A2 — 0.5
2 e — 0.01;
3: repeat

4: Ej_:_}'uj_.. j":gi—)'ugl
-

1 Z Cag g, wy )Ay Preplwg|wi 1)
Wy .y Ay Pagp (wi|wi—q )+ Az Prrp (wi )’
c2 — Y Clw; g wi )AaParp(ws) |
wy_q.wy Ay Parp (wi|wi—q)4AzParn(wg)’

)&1 : = )&gi—l—il'

o1 4co’
5 t—\/i}ul—}ul]“+i}n2_}t2]
9: until (¢ < €);
10: return M. As:

-] &%
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Cach tiép can lai

<Phuong Le-Hong et al., A hybrid approach to word
segmentation of Viethnamese 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 khop tir dai nhat + thong ké (dé giai quyét nhap
nhang)
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Két qua

 Sw dung tap di liéu gom 1264 bai trong bao Tudi tré,
co 507,358 tw

 Lay e =0.03, cac gid tri A hdi tu sau 4 vong lap

Step A1 Ao 3

0 0.500 0500 1.000
(L5853 0,147 0.4949
0.952 0,045 0.139
0,951 0.019 0.041
0991 0,009 0.015

« Do chinh xac = sb tlr hé thong xac dinh dung/tdng sb
tr hé théng xac dinh = 95%
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M6t s6 cdng cu tach tir

« JvnSegmenter (Nguyén Cam TU) : CRF
http://jvhsegmenter.sourceforge.net

VnTokenizer (Lé Hong Phuong)
https://qgithub.com/phuonglh/vn.vitk

Dongdu (Lwu Anh Tuén): SVM
http://viet.inlp.org/dongdu

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

T dién to:
« 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 chwong trinh tach tv Pyvi

SOICT VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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from pyvi import ViTokenizer

van ban tiéng 7

exl = "thoil khda biéu dang dugc céap nhat"
ex2 = "mdén hoc x ly ngdbn nglt ty nhién"
ex3 = "con ngua da con ngua da"
exd = "hoc sinh hoc sinh hoc"
exd = "Tach tu la baili toén nhén dién tu trong
?if name = " main ":
print (ViTokenizer.tokenize (exd))
L
y 4 2 2 ;
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