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LOI NOI PAU

Trong thoi gian qua, nhu cau st dung mang xa hoi truc tuyén cia nguoi dung khéng
ngung ting 1én, cac trang mang xa hoi truc tuyén phd bién nhu 1a Facebook, Twitter,
Instagram, youtube, G+, blog v.v ngay cang phat trién. Con nguoi st dung mang xa hoi truc
tuyén khong chi dé giai tri nhu: cap nhat trang théi, két ban, tdn gau, néi chuyén ma ho con
ding mang x& hoi truc tuyén nhu mot noi dé chia sé théng tin, ¥ kién trao ddi nhitng nhu cau,
mong mudn, y dinh hay du dinh cua ho trén cac dién dan truc tuyén. Xuét phét tir thyc té do
viéc phét hién, phan loai nhiing 16i goi y mong mudn, y dinh cia ngudi ding sé mang lai gia
tri thwong mai, dich vu rat In.

Trong luan van nay, ching t6i tap trung vao bai toan phat hién cau chira goi y trén cac
dién dan tryc tuyén. Pay 1a bai toan c6 dau vao 1a mot cau duoc ngudi dung ding 1én cac dién
dan truc tuyén, cau d6 c6 thé 1a nhirng chia sé ,trao doi cam nhan, kinh nghiém vé cac san
pham, dich vuy, cac van dé doi séng va moi thir xung quanh ma chinh nguoi ding d6 da trai
nghiém va chling ta can phai xac dinh xem céc chia sé, cac cau do6 c6 chira goi y gi hay khdng?
Néu cac cau co chira goi y cia ngudi dung thi goi ¥ vé& nhu cau, mong muén, ¥ dinh v.v caa
ngudi dung d6 vé van dé gi nhu : du lich, do an, thirc udng, nghé nghiép, giao duc, hang hoa
& dich vy, sy kién & hoat dong, khong cé ¥ dinh cu thé. Bén canh do, khong phai tat ca nhing
chia sé cuia ngudi dung déu thé hién 16i goi y 16 rang va 1a ngudn dix liéu, tai nguyén cé ich.
Vi vay, luan van sé& tap trung chi yéu vao phat hién va phan loai cac cau c6 chira goi y cua
ngudi dung trén dién dan truc tuyén. Viéc phat hién, phan loai cau chira goi y cia ngudi ding
da va dang 1a dé tai nghién ctu thoi sy, mang tinh cip thiét hién nay. Véi céc khach hang,
doanh nghiép hay céac nha cung cap dich vu viéc biét duoc goi ¥, mong mudn caa ngudi ding
s& gilp ho cai tién tét hon san pham, hé thong cua minh dé dam bao cung cap dung noi dung
khach hang can, mé rong sé lugng nguoi ding quan tdm, quang ba thuwong hiéu, hinh anh.
Hon thé nira, két qua cua bai toan phan loai cau chtra goi y nguoi ding ¢6 thé duoc (ng dung
lam dau vao cho nhiéu nghién ctu khac nhu xay dung hé tu van x& hoi dya trén goi y nguoi
dung, du doan s¢ thich nguoi dung, du doan xu hudng tuong lai.

Luan vin “Phét hign cau chia gei y trén dién dan truc tuyén si¢ dung mang No-
Ron” thuc hién khao sét, nghién ctru cac phuong phap xay dung hé thong phan loai cau chira
goi ¥ dugc quan tam nhét hién nay. Tir d6 dua ra phwong phap phan loai cau phi hop nhat
cho hé thdng phan loai cau bang tiéng Anh. Dya trén nhimg hudéng tiép can da dé cap o trén,
trong luan vin nay, chiing toi tién hanh ap dung l1am thuc nghiém duya trén sy két hop mot s6

dic trung ngdn ngir tiéng Anh.
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Céc dic trung nay s& duoc biéu dién dudi dang vecto va 1am dau vao cho cac thuat toan. Sau
khi thu dugc két qua cia md hinh phan 16p CNN, RNN,LSTM luan vin st dung phuong phap
dé kiém tra va lya chon két qua tét nhat. Két qua thuc nghiém tt nhat dat duoc khi sir dung
thuat toan LSTM. Cu thé két qua thuc nghiém cho két qua tét nhat véi bai toan « Phat hign
cau chera gei y trén dién dan truc tuyén sie dung mang No-Ron”

Noi dung cua luan vin gdm 03 chuong:

Chuong 1: Giéi thigu bai toan phan loai cau chira goi ¥

Noi dung cta chuong, tong quan nhat vé goi y ciia nguoi ding trén dién dan truc tuyén,
bai toan phan loai cau chira goi v trén dién dan truc tuyén va cudi cung 1a hudng tiép can
nham giai quyét bai toan dé ra.

Chuong 2: Phuwong phap hoc may cho bai toan phan loai cau chira goi y trén dién
dan truc tuyén

Noi dung cuiia chuong 1a trinh bay mét sé phuong phép trich chon lay dic trung dé giai
quyét bai toan, cac phuong phap hoc may théng ké duoc sir dung dé tién hanh thuc nghiém
cho bai toan phan loai cau chtra goi Y trén dién truc tuyén s dung mang No Ron.

Chwong 3: Thuc nghiém va danh gia

Noi dung chwong nham néu rd va chi tiét cac budc trong qua trinh giai quyét bai toén.
Trong chuong nay ciing s& trinh bay qua trinh thuc hién va thuc nghiém, dua ra mot s6 danh
gia, nhan xét cac két qua thu duoc.

Phan két luan: Tom lugc nhitng két qua dat duoc cua luan van. Bong thoi dua ra
nhitng han ché, nhitmg diém can khic phuc va dua ra dinh huéng nghién cau trong thoi gian

sap toi.



3

CHUONG 1: GIOI THIEU BAI TOAN PHAN LOAI CAU CHUA
GOlY

Trong chwong nay, udn vén trinh bay gigi thidu chung vé link vuc xir Iy ngdn ngi tu
nhién (phan 1.1)va cac #ng dung trong thuc té (phan 1.2), cai nhin téng quan vé bai toan
phan logi cAu chiza goi Y, c&c cach tiép cdn bai toan, cac nghién cizu lién quan va két qua
lugn van da dat dwoc.
1.1. Giéi thiéu vé xir ly ngdn ngir tw nhién

Xir ly ngbn ngir tu nhién (natural language processing — NLP) [2] [3] 1a mét linh vuc
nghién ctu cua tri tué nhan tao, tap trung vao nghién ctru cac phuong phap, ky thuat cho
phép xir Iy ngdn ngit tw nhién bang may tinh, tir 46 xay dung cac chuong trinh, hé thbng may
tinh xtr ly ngbn nglr cua con nguoi.

Xt ly ngbn ngit tu nhién duoc &p dung trong nhiéu bai toan va eng dung thuc té, trong
nhiéu linh vuc:
1.2. Bai toan phat hién cau chita gei y trén dién dan truc tuyén
1.2.1. Phén logi dé liéu vin ban

Phan loai dit liéu van ban 1a qua trinh phan I6p mot d6i twong dir liéu vao mot hay
nhiéu 16p cho trudc nha mot md hinh phan 16p ma mé hinh nay dugc xay dung dua trénmot
tap hop céc d6i twong dir liéu da dugc gan nhan tir trude goi 1a tap dix lidu hoc (tap huan luyén).
1.2.2. Phat biéu bai toan phan logi phat hi¢n cau chira gei y

Bai toan phan loai cau, phan loai vin ban duoc thay rat nhiéu trong cac tng dung NLP
(xtr ly ngdn ngit tu nhién). Bai toan phat hién cau chta goi ¥ trén dién dan truc tuyén sir dung
mang No- ron nham khai thac goi y c6 thé duoc dinh nghia 1a trich xuat cac goi ¥ tir vin ban
phi cu trac, trong d6 thuat ngit ‘goi y° dé cap dén cach dién dat cac meo, 11 khuyén, khuyén
nghi,...v.v. Cau chira goi y 1a cau thé hién cac y kién, gop y, mong muébn d6i véi con ngudi,
thwong hiéu, tranh luan x& hoi, cac san pham thuong mai, dich vy ..v.v thuong duoc thé hién
thong qua cac danh gia truc tuyén, blog, dién dan thao luan hoac nén tang truyén thong xa hoi
va c6 xu hudéng chira cac biéu thic ham y vé 10i khuyén, meo, canh béo, khuyén nghi, ...v.v.
1.2.3. Y nghia bai toan:

Phat hién cau chta goi ¥ ¢6 thé duoc tng dung trong viéc thu thap nhu cau lién quan
dén suy luan ngir nghia trén nhiéu tng dung cia ngdn ngit tu nhién nhu: cac y kién cua ngudi

tiéu dung ddi véi cac thue thé thuong mai nhu thuong hiéu, dich vu va san pham thuong duogc
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thé hién thong qua danh gia truc tuyén, blog, dién dan truc tuyén hodc nén tang truyén théng
xd hoi. Trén thé gidi ciing dd c6 nhiéu nghién ctu vé phat hién cau chira goi y sir dung mo
hinh mang No-ron, Vi du nhu tai Semeval2019Task9/Subtask-A [5], da c6 nhdm nghién ctru
dang ky tham gia vao nhiém vy ciing nhiéu nha nghién ciu khac thuc hién bén ngoai. Tuy
nhién tai Viét Nam chwa c6 nhiéu dy 4n duoc nghién ciu, trién khai va 4p dung vao trong
thuc té.
1.3. Céac nghién cwu lién quan

Trong nhitng nim gan day, trén thé gisi ciing da c6 nhiéu nghién ctu vé phat hién cau
chura goi y stir dung md hinh mang No-ron, Vi du nhu tai Semeval2019Task9/Subtask-A [5],
da c6 nhdm nghién ctru dang ky tham gia vao nhiém vu cing nhiéu nha nghién ctu khéc thuc
hién bén ngoai. Tuy nhién tai Viét Nam chua c6 nhiéu dy an dwgc nghién ctu, trién khai va
&p dung vao trong thuc té.
Ngoai ra, tdc gia Ahmed Husseini Orabi cling cong su da thuc hién mot dé tai rat thiét thuc
va co ¥ nghia vé viéc st dung hoc sau dé phét hién tram cam ciia nguoi dung Twitter: “Deep
Learning for Depression Detection of Twitter Users ™ [7]. C6ng trinh trinh bay viéc xu ly ngdn
ngit tu nhién trén truc tuyén twitter, thuc hién danh gia va so sanh trén mot sé mé hinh hoc
sau, cu thé 1a 3 mo hinh CNN va 1 mé hinh RNN va dua ra két qua vé van dé réi loan tam
than va lam tién dé cho hé théng phat hién cac hanh vi, cam x(c tiéu cuc cia ngudi ding ca
nhan trén truc tuyén.
1.4. Két luan chwong

Trong chuong 1, luan van di gigi thiéu tdng quan vé bai toan xtr Iy ngén ngir ty nhién.
Tim hiéu bai toan phan loai cau, vin ban va gisi thiéu bai toan phét hién cau chira goi y trén
dién dan truc tuyén, tir 46 dua ra nhiing van dé can lam ré va giai quyét trong luan van.

Trong chuong 2, luan vin s& trinh by vé huéng giai quyét cho bai toan phat hién cau

chtra goi y va di sau hon trinh bay vé cac phwong phéap s& 4p dung dé giai quyétbai toan.
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CHUONG 2: PHUONG PHAP PHAT HIEN CAU CHUA GQ1 Y SU
DUNG HQC MAY

Trong chwong 2, ludn van tap trung trinh bay mét sé phurong phdp gidi quyét bai toan
(phan 2.1) va céc thugdt toan md hinh mang Noron dwoc sir dung khi 1am thyec nghiém :
CNN,RNN va LSTM ( phan 2.2)

2.1. Phwong phap giai quyét bai toan:

Qua qua trinh nghién ctu, tap hop cac dong trang thai trén cac dién dan truc tuyén va
da thu thap dugc tap cac ndi dung chia sé vé nhitng vin dé xung quanh cua ngudi ding qua
bo di liéu Semeval2019Task9/Subtask-A bao gém: khoang 833 cau [5], muc dich s& xac dinh
noi dung cac cau dé la cau cé chira goi y hay cau khdng chira goi y. Luin van da tham khao
va tim hiéu sau d6 dua ra duoc cac budc thyc hién dé xay dung phuong phép giai quyét cho
bai toan phéat hién cau chura goi y duoc chia lam 2 giai doan sau:
> Giai doan huan luyén
> Giai doan phan 16p.

a, Giai doan huan luyén:

Giai doan nay nhan dau vao 1a tap dir liéu huan luyén gom céc noi dung dudi dang vin

ban da duoc gan nhan, sau khi xi ly tap dir liéu va ap dung cac thuat toan huan luyén sé& cho

dau ra 1a mot mé hinh phan loai, cu thé:

DU LIEU HUAN N DU LIEU
LUYEN TIEN XU LY \ SAUKHI
XU LY
MO HINH MANG NO-RON
PHAN LOP (CNN,RNN,LSTM)

Hinh 2.1 M hinh giai doan huin luyén
b, Giai doan phan l6p :
Nhan dau vao la noi dung trang théi cia nguoi dung dudi dang ngén ngit tu nhién, sau
qua trinh xtr ly va ap dung mo hinh phéan loai sé cho ra nhén phén loai caa cau dir liéu van

ban dau vao, cu thé dugc biéu dién duéi so db sau:



TA‘P DU | TN Y L | MO HIN'H PHAN
LIEU CHUA LOP
GAN NHAN
NHAN Y
PINH

Hinh 2.2: M6 hinh giai doan phén lép

Tuong ty nhu cac budce trong giai doan huan luyén, giai doan phan 16p ¢d nhiém vu cu
thé
. Tién xit ly: Chuyén doi cac dong trang thai trong tap dix liéu thanh mét hinh thac phu
hop dé phan loai nhu loc nhiéu, loai bo cé4c tir khong mang ¥ dinh.
. M0 hinh phan lép: Str dung cac thuat toan nhu Convolutional Neural network (CNN)
va Recurrent Neural Network (RNN), Long Short Term Memory (LSTM) dé tién hanh phan
loai va gan nhén y dinh.
2.1.1. Tién xa ly dé ligu

Tién xu ly dix liéu 1a mot budce rat quan trong trong qua trinh phan loai dir liéu.Cac ky
thuat tién xir ly dit lidu phé bién hién nay bao gom: xir ly dit liéu bi khuyét (missing data), ma
héa cac bién nhom (encoding categorical variables), chuan héa dir liéu (standardizing data),
co gidn dir liéu (scaling data),v.v. Mot s6 16i thuong mac phai trong khi thu thap dix liéu 1a
tinh khong du chat ché, logic. Vi vay, dit liéu chira c&c gid tri vo nghia va khong c¢6 kha nang
két ndi dix lieu, vi du dir liéu 1a cac con s6, cac ky tu dic biét, cac #hastag. O budc nay ching
t6i s& tién hanh xir ly nhitng dang dit liéu khdng chat ché noi trén, nhitng di liéu dang nay
dugce xem nhu thong tin du thira, khdng c6 gia tri. Bai vay, day 1a mot qua trinh rat quan trong
vi dir liéu nay néu khong dugc “lam sach” s& gay nén nhitng két qua sai léch nghiém trong.
2.1.2. Loc nhiéu (logi bé tir khéng mang nghia)

Céc tir khong c6 nghia ¢ day 1a cac con sd, cac Ky tu dic biét va khong mang nghia.

2.1.3. Logi bé cac tir phé bién (stop word):
Ngbn ngit ciing giéng nhu mot déng gao bi 1an véi thoc. Viéc can 1am dé chinh 1a chon

ra c4c hat gao chat luong tot nhat tir d6ng thoc 6. Nhitng hat thoc d6 duoc goi 1a stop words tac
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la nhitng tir khong c6 ¥ nghia 1am ddi véi viec phan loai. Dé tiét kiém khong gian luu trix va
gia tang toc d6 xt ly, s& khong ghi nhan lai nhirng tir qua phd bién, qua chung chung va nhitng

tur nay goi la stop word [18]

{’his', 'because’, ‘'shan’, 'own’, 'themselves', ‘doesn’, ‘our’, ‘ourselves’, 'up’, ‘'should’, 'under’,
'most’, ‘at’, ‘having', ‘where’, 'him’, ‘below’, 'am’, ‘wouldn’, "itself', 'your', 'lI', ‘from’, ‘their’, ‘ain’,
'more’, 'they', 'have’, 'out’, 'nor', 'of’, 'weren’, 'down’, 'that’, 'into’, 'as', 'these’, 'both’, ‘only’, ‘than’,
‘here’, 'some’, 'so’, ‘herself', ‘how', 's', ‘on’, 'myself', 't', ‘has', 'her', ‘further’, 'himself', ‘again’,
‘hers’, 'doing’, 'before’, ‘very', 'just’, 'd’, ‘between’, 'in’, ‘'during’, 'yourself', ‘whom', ‘which’, ‘or’,
've', 'what', 'against’, 're', ‘aren’, ‘was', 'yours', ‘for’, 'm’, ‘don’, ‘didn’, 'she’, 'not’, 'y', 'been’, 'its’,
'mustn’, 'and’, 'ours’, ‘after’, 'them’, 'shouldn’, 'you', 'few’, ‘couldn’, 'mightn’, 'same’, 'haven’, 'ma’,
'be’, 'theirs', 'but’, 'such’, ‘wasn’, ‘were', 'those’, 'a’, 'to’, ‘an’, 'did’, 'too’, 'with', ‘about’, ‘who’, 'isn’,
'we', 'my’, ‘other’, 'needn’, 'i', ‘when’, 'the', 'then’, 'once’, ‘all’, ‘will’, ‘'won’, 'is', 'this', 'he', 'off",
‘while', 'yourselves', ‘are’, 'there’, 'it', 'had’, ‘why', 'hadn’, 'hasn’, 'through’, 'over’, ‘can’, ‘until’,
‘above', 'no’, 'being’, 'by', 'do’, 'any', 'if', 'each’, 'o’, 'now’, 'me’, 'does'}

Hinh 2.3: Mét s6 stopword trong tiéng Anh [18]

Phan tiép theo s& trinh bay cac md hinh mang No-ron duoc st dung trong luan van.
2.2. Gio6i thiéu chung mo hinh mang No-ron:

2.2.1. Mang No-ron nhén tao (ANN)

Mang neural nhan tao (Artificial Neural Network- ANN)[4] 1a md hinh xur ly thong tin
duoc md phong dua trén hoat dong cua hé thdng than kinh cua sinh vat, bao gom sé lugng
I6n cac Neuron dugc gan két dé xir ly thong tin. ANN giéng nhu bd ndo con nguoi, duoc hoc
boi kinh nghiém (théng qua huan luyén), c6 kha nang luu gitt nhitng kinh nghiém hiéu biét
(tri thuc) va sir dung nhiing tri thitc d6 trong viéc du doan phan loai cac dir liéu chua biét
(unseen data. Mang neural nhan tao da dugc st dung rong rdi tir nhitng nam 1980 cho dén
nay, van duoc ap dung rong rii trong nhiéu nganh khoa hoc.Mbt sb kién trac mang No ron
phd bién nhu: Mang no ron tich chap(CNN), mang no ron hdi qui(RNN), mang no ron
sau(DNN), mang bo nhd ngin dai(LSTM),....

2.2.2. Mang no-ron sinh hoc

Hé théng than kinh 13 t6 chirc vat chét cao cip va c6 ciu tao vo cing phirc tap. Hé than
kinh duoc ciu tao bai nhidu yéu t6 trong d6 no-ron 1a khai niém co ban nhét. Trong b nio
ngudi ¢ khoang 101 - 102 t& bao than kinh duoc goi 14 cac no-ron va mdi no-ron lai lién két

v6i khoang 10* no ron khéc théng qua cac khdp ndi than kinh synapse.
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Reé dau ra cua no-ron 1
Nhan duoc noéi vdi axon

Axon

L

Axon dugc néi vai ré

\(} dau vac clia, no-ron 2
4
)

Chiéu thong tin

Ej)
Ré dau ra //

han

Hinh 2.4: M6 hinh mang no ron sinh hoc[24]
(Nguon: https://cs231n.github.io/)

2.2.3. Kién triic téng quadt ciia mang neural nhan tao:

Mang neural nhan tao (Artificial Neural Network) goi tit a4 ANN 13 mot mo hinh xur
1y thong tin phong theo cach thirc xir Iy thong tin ctia hé thong no-ron sinh hoc[4][24]. N6
duoc tao 1én tir mot sb luong 16n cac phﬁn tor goi 1a neural két ndi v&i nhau thong qua cac lién
két goi 1a trong so lién két. Mang neural nhan tao thuong dugec mé phong va huan luyén tir
tap mau. Qua qud trinh huén luyén, céc trong s6 lién két s& duoc cap nhat sao cho gia tri gay
16i 14 nho nhat. Mot mang neural nhan tao sé c6 3 kiéu tang:

Input Hidden 1 Hidden 2 Output

Hinh 2.5: Mgng neural 2 |6p dn[24]

(Nguon: https://cs231n.github.io/)



> (W)
Xy - @ \ Ham kich hoat

— | f{)| —>» Yx

' Pau ra
] Ham tong T
*N @ by

Ngudng

Pau vao Trong s6 lién két

Hinh 2.6: M6 hinh c4u tao mét neural
(Nguon: https://tiendv.wordpress.com/2016/11/19/neural-networks/)

Két qua cua Sigmoid Function thudc khoang [0, 1] nén con goi 13 ham chuin hoa
(Normalized Function). D61 khi thay vi sir dung ham chuyén doi, t61 st dung gia tri ngudng
(Threshold value) dé kiém soat cac output cua cac no-ron tai mot layer nao do trude khi
chuyén cac output ndy dén cac layer tlep theo. Néu output cia mdt no-ron nao dé nho hon
Threshold thi n6 s€ khong duoc chuyén dén Layer tiép theo. Mang noron nhén tao di dugc
sir dung d€ giai quyet nhi€u bai toan thugc nhicu linh vic cua cac nganh khac nhau. Cac nhom
ung dung ma mang no-ron nhan tao da dugc ap dung rat c6 hi¢u qua la:

« Bai toan phén 16p (classification): Phan loai cac ddi tugng quan thanh thanh cac
nhom. Vi du: phan loai chir viét, nhan dién hinh anh ...

o Bai toan dy doan (preditive): Mang no-ron nhan tao da dugc rng dung thanh cong
trong V,iéC xay dung cac mod hinh du bao st dung tap dir liéu trong qua khur dé du
doan so li¢u trong tuong lai. Vi du: du bao thién tai, du bao chimg khoan ...

« Bai toan diéu khién va t6i vu hoa: Nho kha ning hoc va xap xi ham ma mang no-ron
nhan tao da duogc str dung trong nhiéu hé thong diéu khién ty dong cling nhu gép
phan gidi quyét nhirng bai toan té1 uu trong thuc té.

2.3. Mang noron tich chap CNN:

CNN- Mang No-ron tich chap ra doi nham khic phuc cac nhugc diém cua Deep neural
network do cdc mang ludi dao tao ngay cang phuc tap. Mang No-ron Tich Chap dugc gidi
thiéu bai Bengio, Le Cun, Bottou va Haffner vao nam 1998. Mang noron tich chap [19] la
mét trong nhitng mang truyén thang dac biét, mot md hinh hoc sau phé bién va tién tién nhat
hién nay. Hau hét cac hé thong nhan dién va xir ly anh hién nay déu sir dung mang noron tich
chap vi tc do xir Iy nhanh va do chinh xac cao. Trong mang noron truyén thong, céc tang
duoc coi 1a mot chiéu, thi trong mang noron tich chap, cac tang dugc coi 1a 3 chiéu, gom:
chiéu cao, chiéu rong va chiéu sau. Mang noron tich chap c6 hai khai niém quan trong: két
ndi cuc bo va chia sé tham sb. Nhiing khai niém nay gop phan giam s luong trong sé can

duoc huan luyén, do d6 ting nhanh duoc toc do tinh toan.


https://tiendv.wordpress.com/2016/11/19/neural-networks/
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activation function
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{ oolin regularization
+ v B 9 - N in this layer

3 region sizes: (2.3.4) 2 feature v

Sentence matrix 2 filters for each region maps for 6 univariate | 2 classes I
7 x5 size each vectors
totally 6 filters region size concatenated
together to form a
single feature
vector
\ #1max
#sentence
d=5
- =
I
like
i #filters
very #Hconcat1max
much \
!

R

1

#Hfeat

5

Emaps
Hinh 2.7: M6 hinh thuat toan CNN [15]
(Nguon: Zhang, Y., & Wallace, B. (2015). A Sensitivity Analysis of (and Practitioners’ Guide to)

Convolutional Neural Networks for Sentence Classification.)

I cs|los|loz]osloallo=zjor1jo=]o.1}o.
like cs]osgs|losjos|o. o1]lo1joalo1]o.a =
tThis o=]oelos)l-ox]loF
movie
very
much
L]
l c.s oOs5j]0=231-0.1 o
like osfloeslosjlos|oci1]lle=loslo=]|lo1]lo casist,
this c=loelo:loiloF|lleai]losjloalo1]lo ===
movie
very
much
]

Hinh 2.8: Cé&ch nhéan tich chap giira ma tran input veéi b loc[27]
2.4. Mang noron hoi quy RNN:

a. Gigi thiéu mang noron hdi quy RNN:

CFT‘D D
S

A S
3 Sl

Hinh 2.9: Mb hinh mang RNN khong kiém soat[21]

@

\4
\4

&
f
A

b
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ht - U(WHht_l + Wth)

Hinh 2.10: Cong thic tinh vector trang thai an tai thoi diém t

exp(z;)
Zf—l eXp(:J)

Hinh 2.11: Ham softmax

a; = CVi=12,...,C

b. Van d& luu trir théng tin ngit canh phy thudc 1au dai.

Xét mot cau hoi sau: “ SO thtr nhat bang 1. Chiée xe dang chay trén duong. S6 tht hai bang
3. Tong cia hai s6 bang may?”.

2.5. Mang no-ron cé bé nhé ngian dai LSTM:

Mang no-ron ¢6 bo nhd ngan dai LSTM [21] 12 mot loai RNN dic biét né duoc cai
tién cia mang RNN nham giai quyét vin dé hoc, luu trix théng tin ngit canh ¢ kha nang hoc
cac phu thudc dai. V&1 mé hinh RNN, tai thoi diém t thi gia tri cua vector an ht chi duoc tinh
bang mot ham tanh noéi cach khac trong RNN tiéu chuan module 13p lai ndy c6 cu tric don

gian voi mot 16p tanh duy nhat.

7 P ?
D .8 - - "
A ]L’it_? J | A
® ® @

Hinh 2.12: Module xu ly tinh ht ciia RNN [21]

Cac LSTM ciing c6 cau trac mat xich gidng nhu chudi nay, nhung cac module lip co
cdu trac khac han. Thay vi chi c6 mot layer mang no ron, thi LSTM c6 téi bon layer, twong

tac voi nhau theo mot cau tric cu thé rat dac biét.

1

&

Hinh 2.13: Module lap lai caa mang LSTM chwa 4 |6p twong tac[21]
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Céc ky hiéu str dung trong mang LSTM gom co:

0 — > <

Meural Network Pointwise Vector

Layer Operation Transfer Concatenate Copy
Cx = . ,
X &0, >

Hinh 2.14: Cell state trong LSTM giéng nhw mt bing chuyén[21]
LSTM c6 kha ning loai bo hodc thém bét thong tin vao cell state, duoc diéu chinh quy
dinh mét cach can than bdi cac cau trac goi 1a cong (gate). Cac gate nay la tuy chon dé dinh

nghia thong tin di qua. Chung duoc tao boi 16p mang than kinh sigmoid va mot nhan cac thao

_®_

tac toan tur pointwise.

Hinh 2.15: Céng trang thai LSTM [21]

fi= U(”-f‘ihfﬁ]..l'f] + by)

Hinh 2.16: Céng chin ft[21]

Budc thi hai, tai cell state can quyét dinh thong tin ndo can duoc luu lai. C6 hai phan
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1a single sigmoid layer duoc goi 1a “input gate layer”- cong vao quyét dinh cac gia tri s& cap

nhat. Tiép theo, mot tanh layer tao ra mot vector méi Ct dugc thém vao trong cell state.

Hinh 2.17: Céng vao it va tanh[21]
Budc thir ba, s& két hop hai thanh phan nay lai dé cap nhat vao cell state. Ldc cap nhat
vao cell state cii, Cr1, vao cell state méi Cr. Pua state cii ham fi, @& quén di nhirng gi trudce do.

Sau do6, s& thém (i*Cy). Pay 1a gia tri tng vién maéi, co gian (scale) s6 luong gia tri ma ta

mudn cap nhat cho mdi state.

-~

Ci=fixCi_q + 13 * C;

—
%-»65

Hinh 2.18: Gi4 tri state Ct [21]

GEanhD o — o (W, :/l, |.."f] + b,)

h; = o, * tanh (C})
e 3 >A

b

Hinh 2.19: Gia tri cdng ra va vector trang thai an ht[21]
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Logistic regression

Mean pooling

hg h, hy,
LSTM » LSTM > » LSTM
Xo X1 Xn

Hinh 2.20: M6 hinh LSTM luén van sir dung

(http://hoctructuyenl23.net/tong-quan-ve-phan-tich-cam-xuc-trong-tieng-viet/)

T mot chudi dau vao x0, x1,... xn st dung céc co ché tinh toan néu trén cta cic cong
vao, cong ra va cong chan sé& tinh dugc tuong tng gia tri vector trang thai an h0, hl,...hn .
Gia tri vector trang thai an tai cac thoi diém sau d6 dugc tinh trung binh trén tat ca cac dau
thot gian dé duoc vector trang thai h. Vector h s€ dai di¢n cho cau dang xét. Cubi cung, vector
h dugc dua vao mot 16p hoi quy dé gan nhan, phan loai cho két qua dau ra.

2.6. Két luan chwong 2:

Chuong 2 d3 gigi thiéu vé hudng tiép can, cac cong trinh nghién ciu, k¥ thuat lién quan
dé phuc vu giai quyét bai toan. Chuong nay di sdu vé ap dung phuong phap hoc may phan 16p
va phuong phap biéu diéu cac dic trung md hinh trong bai toan phat hién cau chta goi y trén
dién dan tryc tuyén st dung mang No ron.

Chuong tiép theo s& trinh bay vé hé théng phét hién cau chta goi ¥ trén dién dan truc
tuyén, md hinh giai quyét bai toan, tap dit liéu sir dung, céch thuc tién hanh thuc nghiém, két

qua thyc nghiém.


http://hoctructuyen123.net/tong-quan-ve-phan-tich-cam-xuc-trong-tieng-viet/
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CHUONG 3: THUC NGHIEM VA PANH GIA

Dua vao nhing thudt toan ap dung cho bai toan phan logi cau va tim hiéu cdc phirong
phap gidi quyét bai todn, trong chirong nay, ludn van trinh bay chi tiét qua trinh thuc nghiém
gom ¢6 qué trinh thu thdp, thiét Idp thuc nghiém, cdc phirong phdp 1am thuc nghiém, két qua
va danh gia sau thyc nghiém.
3.1. Thong tin vé b dir liéu

Luan van st dung dit liéu thuc nghiém dwoc thu thap tr Bo dir liéu tiéng Anh
Semeval2019Task9/Subtask-A [5] tong hop tir c&c cau trén dién dan tric tuyén vé su phat trién
nén tang Window véi dit liéu huan luyén 8500 cau va dit liéu kiém thir 833 cau. Mdi cau duoc
gan nhan phan loai theo cac muc “c6 goi ¥, “khong goi ¥ . Véi dit liéu nay gilp ching ta
huan luyén cho mang neural ciia may.

M0 ta file dit liéu gom:

Bang 3.1: M0 ta dir liéu thwc nghiém

So thir tw [Tén cot Ghi chu
1 ID Ma cua cau
2 Classification Phan loai cau: Gia tri s€ 1a “c6 ggi y” hay “khong goi y”
3 Sentence Noi dung cua cau (toi da 140 ky tu)

(Nguon: https://github.com/Semeval2019Task9/Subtask-A )
Bo dit liéu tiéng Anh Semeval2019Task9/Subtask-A [5] nay gom cac thu muc dé huan
luyén, kiém thir va cho két qua
> Data:
File “V1.4_Training_new.csv” sir dung cho huan luyén
> File “SubtaskA_EvaluationData_labeled.csv” st dung cho kiém thir

Bang 3.2: M0 ta phan loai nhan cho céc tap dir li¢u thuc nghiém

Tap dii liéu Cau Co goi y Cau Khong goi y Tong céng
Data/train 2085 6415 8500
Data/test 87 746 833

3.2. Méi trwong thuc nghiém:
3.2.1. Ngbn ng lap trinh python:
Python 1a mot ngbn ngir 1ap trinh thong dich do Guido van Rossum tao ra nam 1990

[22]. Python hoan toan tao kiéu dong va dung co ché cap phat bo nhé ty dong, do vay n6 C6


https://github.com/Semeval2019Task9/Subtask-A
https://github.com/Semeval2019Task9/Subtask-A
https://github.com/Semeval2019Task9/Subtask-A

16

# Python 3: Fibonacci series up to n

-
F-S-
-
-
-
55

fib{n):

g, b =8, 1
a < n:

print{a, end=" ")}
a, b = b, o+b

print{()

»2> Fib(1009)
91123581321 34 55 89 144 233 377 610 987

Hién nay ngdn ngit Python duoc xép hang thir 3 trong Top 10 cac ngdn ngix 1ap trinh

Hinh 3.1: M6 ta ca phép, cac dong Iénh trong Python

(Nguon: https://www.python.org/)

pho bién nhat dang duoc thé gidi st dung:

Bang 3.3: Bang xép hang cac ngdn ngir lap trinh nim 2020

Programming

Feb-20 Feb-19 Change Language Ratings Change
1 1 Java 17.36% 1.48%
2 2 C 16.77% 4.34%
3 3 Python 9.35% 1.77%
4 4 C++ 6.16% -1.28%
5 7 C# 5.93% 3.08%
6 5 v Visual Basic 5.86% -1.23%

.NET

7 6 v JavaScript 2.06% -0.79%
8 8 PHP 2.02% -0.25%
9 9 SQL 1.53% -0.37%
10 20 Swift 1.46% 0.54%

(Nguon: https://www.tiobe.com/)

3.2.2 Gidi thigu vé thu vign TensorFlow

TensorFlow l1a mot thu vién do nhém phét trién Google Brain ciia Google phét trién

va phat hanh ma ngudn mé vao thang 11/2015. TensorFlow duoc cho 1 st dung trong

nhiéu san pham thuong mai cua Google [23]. Hién tai duoc sir dung nhiéu trong qua trinh

hién thyc hoa mang neural trong Deep Learning.

Cac khai niém co ban:

Tensor: Tensor la khai niém co ban nhat trong TensorFlow.



http://www.python.org/)
http://spectrum.ieee.org/)
http://spectrum.ieee.org/)
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Bang 3.4: M0 ta rank cua tensor [23]

Rank |don vi s6 hoc Vi du Python
0 [(Scalar S = 483
1  |Vector v=1[1.1, 2.2, 3.3]
2 [Matrix m =[[1, 2, 3], [4, 5, 6], [7, 8, 9]]
3 B-Tensor t = [[[2]. [4]. [611. [[8]. [10], [12]], [[14], [16], [18]]]
n |n-Tensor (n chiéu) ....

Shape: 1a chiéu cua tensor.
Vidu t=[[1, 2, 3], [4, 5, 6], [7, 8, 9]] co shape 14 [3, 3].
Bang 3.5: M0 ta cu phap shape cuaa tensor [23]

Rank Shape S6 chiéu Vi du
(Dimension)
0 1 0-D A 0-D tensor. A scalar.
1 |[DO] 1-D A 1-D tensor with shape [5].
2 |[DO, D1] 2-D A 2-D tensor with shape [3, 4].
3 |[[DO0, D1, D2] 3-D A 3-D tensor with shape [1, 4, 3].
n |[DO, D1, ... Dn-1] n-D A tensor with shape [DO0, D1, ... Dn-1].

Type: kiéu dir liéu.
Bang 3.6: M0 ta kiéu dir liéu trong tensorflow [23]
Loai dir li€u Loai python Mo ta
DT_FLOAT tf.float32 |32 bits floating point.
DT_DOUBLE tf.float64 (64 bits floating point.
DT_INT8 tf.int8 (8 bits signed integer.
DT _INT16 tf.intl6 |16 bits signed integer.
DT _INT32 tf.int32 |32 bits signed integer.
DT _INT64 tf.int64 |64 bits signed integer.
DT _UINTS8 tf.uint8 |8 bits unsigned integer.
DT _STRING tf.string [Variable length byte arrays. Each element of a Tensor is a
byte array.
DT_BOOL tf.bool  |Boolean.

DT_COMPLEX®64 |tf.complex64

Complex number made of two 32 bits floating points: real
and imaginary parts.

DT _QINTS8 tf.qint8 |8 bits signed integer used in quantized Ops.
DT _QINT32 tf.qint32 {32 bits signed integer used in quantized Ops.
DT _QUINTS tf.quint8 (8 bits unsigned integer used in quantized Ops.
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Variable: luu trang thai (state) sau khi tinh toan graph.
3.3. Phwong phap thuc nghiém:
3.3.1. Cach chia de liéu:

Vi viéc chia tap dir liéu ra thanh hai tap nho: training data va test data. Phuong phap sé
Ia trich tur tap training data ra mot tap con nho va thuc hién viéc danh gia moé hinh trén tap con
nho nay. Tap con nho duoc trich ra tr training set nay duoc goi la validation set. Luc
nay, training set 12 phan con lai cua training set ban dau. Train error dugc tinh trén training set
mai nay, va cé mot khai niém nita dugc dinh nghia twong tu nhu trén validation error, tirc error

duoc tinh trén tap validation.

15 T T T T
14 — Train error |
—  ‘alidation error
13 - Test error
12 ¢
_ 11}
&
v 10
9
8L
7L |
- lunderfitting ~ overfitting .
1 2 3 4 5 6 7 8

degree

Hinh 3.2: Lya chon md hinh dya trén validation[26]
3.3.2. Cach tharc danh gia:

Pé danh gia hiéu qua phan I6p luan van st dung cac do do F-score. Gia tri F-Score
phu thudc vao Precision va Recall. Trong d6, Precision 1a do do thé hién d6 chinh xac cua bo
phan 16p, duoc xac dinh bang s binh luan duoc phan I6p dang trén tong s6 binh luan dugc
phan vao I6p d6. Recall 1a do do thé hién kha nang khong phan 16p sai cac binh luan, dugc
xac dinh bang sé binh luan dwgc phan 16p dung trén tong s binh luan thuc té thudc 16p do.
F-score l1a d6 dugc xac dinh thdng qua Precision va Recall (gia tri caa cac do do nay cang cao

thi bo phan 16p cang cd hiéu qua phan 16p tét). Cu thé:
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TP
TP+ FP

TP
TP+FN

Precision =

Recall =

2x Precison=Recall
F =score=

Precison+ Recall

3.4. Tién hanh thuc nghiém

3.4.1. Xay dung cac thanh phan chung cho cac mé hinh:

> Xay dung class va khai b4o tham sé dau vao cho cac mé hinh mang:

Mdi mé hinh mang neural s& duoc khai bao boi 1 class voi ham init dé khai tao cac tham s
dau vao ciia mang. Céc tham sé dau vao cho mé hinh mang:

> Dinh nghia dit liéu dau vao dé truyén cho mé hinh mgng

tf.placeholder: Tao ra mot bién vi tri dé dwa vao mang khi thuc hién huan luyén hay duoc
kiém thir. Tham s6 tht 2 1a hinh cua bo di liéu dau vao, sir dung None cho phép mang c6 thé
Xt 1y cac 10 kich thudc tuy y.

> Lép nhang (Embedding layer)

tf.device(/cpu:0’): Bugc mét hoat dong duogc thuc hién trén CPU. Mac dinh TensorFlow sé
b gang dua hoat dong trén GPU néu cd sén.

> Tinh ti 18 16i va @6 chinh xac:

3.4.2. Ma |énh cai dat cac mo hinh bang ngdn nga Python trén Tensorflow:

3.4.2.1. M0 hinh mang neural CNN (L&p tich chap va max-pooling)

Xay dung 1op tich chap cho CNN va theo sau d6 la max-pooling stir dung bd loc ¢6
kich thudc bang 3.

M hinh mang trong TensorBoard:

) loss Adam gradicats zero_fraction
loss eradients accuracy el embedding ¥ Srbesiin
tion

gradients

gradients zero_fraction_1
gradients

output Adam
Adam gradients zero_fraction_2
gradi
dropout endients w Adam
: gradients zero_fraction_3
dropout_.« Reshape L global_step ; Adam
gradients hape O gradicats e
) " gradients zero_fraction_4
cal ( \
e (‘betal_power J-+  us
( hY
ol | betaz,power / Adam
CONV-maxpo... i e —
pad
‘. gradients
gradients embedding i

gradients

Hinh 3.3: M0 hinh mang CNN trong nghién ciru.
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= gradients
3
conv-maxpool-3 s
.,’_""\
pool
o gradients
£
réu
- gradients
h,
&sﬁdd
o o o
conv
2 G
g g
conecat_2
e 3 ‘@\
concat concat_T s —
a gradients < gradients g ( truncated_nor... 7
B
Doy, B
) .
<"’)'“ ">  gradients ——,( embedding \L: i:’::ms
PR
Hinh 3.4: M6 hinh conv-maxpool trong mang CNN
ALY ’ A 5
3.4.2.2. M0 hinh mang neural RNN (L6p an st dung GRU cell)
M hinh mang trong TensorBoard:
[ loss }, wesens ( accuracy ) e - auserss—{ zero_fraction )
‘ o = 1 output embedding
Y - Gt gradients [ 20 oo
'“":‘LY (s radients O e J: ""'l:"g:“m po 7@
| ouput [T I
; gradients gradients
et | “
‘ embedding Adam [
oin s i ok B gadints M
| ——— pow ;
i it el e gradients zero_fraction_5
real len
mn o
beta2 powerj« gradients zero_fraction_6
N
dropout " Squeeze[044]
- gragents 30— gradients
Rsplit
split_gim O+ gradients
\kggnaoe
shape O—»
sosens - —{ embedding |.7 5
#
inputix batch_size pad
O gratients D (=)

Hinh 3.5: M6 hinh mang RNN nghién céu



3.4.2.3. M0 hinh LSTM:

3.5. Két qua chay thuc nghiém

Két qud véi md hinh CNN:
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Bang 3.7: Két qua sir dung md hinh CNN

CNN
Epoch 5 10 20
Batch size 32 64 128
Accuracy % 71.16 74.25 81.52
Do do Pre% | Re% | F1% | Pre% | Re% | F1% | Pre% | Re% | F1%
Goiy 77.58 | 70.20 | 73.71 | 80.98 | 78.32 | 79.63 | 84.07 | 79.16 | 81.45
Khéng goiy | 77.32 | 72.03 | 74.62 | 77.99 | 78.67 | 78.33 | 88.91 | 82.42 | 83.04
< Két qud véi md hinh RNN:
Bang 3.8: Két qua sir dung md hinh RNN
RNN
Epoch 5 10 20
Batch size 32 64 128
Accuracy % 69.46 71.28 76.81
bo do Pre% Re% F1% | Pre% | Re% | F1% | Pre% | Re% | F1%
Goiy 69.49 | 60.67 | 64.81 |80.76 | 67.02 | 73.03 | 82.35 | 73.68 | 77.81
Khéng goiy | 54.6 89.0 67.7 |76.92|66.56|71.42 | 72.72 |86.02 | 78.88
< Kétqud véi mo hinh LSTM:
Bang 3.9: Két qua sir dung md hinh LSTM
LSTM
Epoch 5 10 20
Batch size 32 64 128
Accuracy % 72.42 75.07 83.26
bo do Pre% | Re% | F1% | Pre%o | Re% | F1% | Pre% | Re% | F1%
Goiy 68.18 | 80.03 | 73.61 | 72.72 | 86.02 | 78.81 | 75.93 | 89.70 | 82.29
Khéng goiy | 66.29 | 83.09 | 73.75 | 72.47 | 88.76 | 79.76 | 83.57 | 86.22 | 84.87
Bang 3.10: Két qua so sanh giira cac md hinh
M® hinh CNN RNN LSTM
Accuracy % 81.52 76.81 83.26
Do do Pre% | Re% | F1% | Pre% | Re% | F1% | Pre% | Re% | F1%
Goiy 84.07 |79.16 | 81.45 | 82.35 | 73.68 | 77.81 | 75.93 | 89.70 | 82.29
Khéng goiy | 88.91 |82.42 | 83.04 | 72.72 | 86.02 | 78.88 | 83.57 | 86.22 | 84.87




Sau khi tién hanh thyc nghiém cho két qua giira thuat toan CNN,RNN va LSTM toi
thuc hién so sanh két qua ciia cac phuong phap theo tirng nhan “ Goi y”, “Khéng goi y” duoc

biéu dién bing cac biéu d6 sau:

100

90

80

70 +

60 -
M Precision

50 -
M Recall

40 - W Fl-score
30 -
20 -

10 +

0 -
CNN RNN LSTM

Hinh 3.6: Biéu do so sanh giira mo6 hinh CNN, RNN, LSTM véi nhin “Gei y”
> V6inhin “ Goi ¥ ta c6 thé thay két qua kha quan néu sir dung mé hinh LSTM

100

90

60 -
M Precision
50 -
H Recall

40

W Fl-score

30 A

20 A

10 -

CNN RNN LSTM

Hinh 3.7: Biéu @6 so sanh giira m6 hinh CNN, RNN, LSTM véi nhan “Khéng goi y”
> V6inhin “ Khong gei y” ta c6 thé thiy két qua kha quan néu sir dung mé hinh LSTM
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Acuracy%

84

82

80 -

78 -

B Acuracy%

76 -

74 -

72 -

CNN RNN LSTM

Hinh 3.6: Biéu dd so sanh dd chinh xac ciia cac mé hinh

Tir bang két qua hinh 3.8 va bang 3.10, t6i thiy rang :
3.6. Nhéan xét va danh gia

Dua vao cac sb liéu trén, két qua trén b ngir liéu tiéng Anh 1a kha t6t, két qua khi str dung
model LSTM cho két qua tot hon so véi cac thuat toan CNN, RNN dé lya chon mé hinh ap
dung cho dé tai « Phat hién cau chera gei y trén dién dan truc tuyén si dung mang No-
Ron”, t6i d& xuat va danh gia cao mo hinh LSTM hon ca. Bén canh d6, cac s liéu trung binh
cling nhu do chénh léch do chinh xac cia md hinh LSTM cho két qua kha quan nhét.

T6m lai cac md hinh mang neural CNN va RNN, LSTM cho thay mét cach nhin méi trong
viéc phan loai cau van ban néi riéng va xir ly ngén ngir tu nhién ndi chung, bang cach sir dung
hoc chuyén sau va két hgp md hinh mang neural. Luan vin ciing di dua ra cac nhan xét, danh
gia va so sanh cac mé hinh, cac bo phan I6p, tir d6 dua ra dwoc mot mé hinh tét nhit trong

viéc giai quyét bai toan phan loai cau chwa goi y ngudi dung trén dién dan truc tuyén da néu.
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KET LUAN

Xir Ly Ngbén Ngit Tu Nhién noi chung va dac biét 1a phan loai cau chira goi y nguoi dung noi
riéng ngay cang dong vai tro quan trong trong cac hoat dong thwong mai, mua ban,du lich...
hién nay.Trong luan vin nay, chang t6i tién hanh nghién ciru phwong phap nham cai thién do
chinh xac cho bai toan phan loai cau vin ban, cu thé 12 cai thién d6 chinh xéac cho bai toan
phan loai cau chira goi Y trén dién dan tryc tuyén. Bai toan nay dugc xac dinh 1a mot bai toan
c6 do phuc tap va c6 nhiéu wng dung trong thuc té. Phuong phép giai quyét cua luan vin tap
trung vao viéc nang cao do chinh xac trong viéc phan loai dugc cac y dinh cta nguoi dung
thong qua dién dan truc tuyén. Bang viéc sir dung md hinh phan 16p quen thugc CNN va RNN
cling véi tap dit liéu thu duoc tir dién dan truc tuyén, luan vin da dua ra sé phuong phap dé
giai quyét cho bai toan dé ra. Qua trinh thuc nghiém dat duoc két qua kha quan, cho thay tinh
dung dan cua viéc lya chon ciing nhu két hop cac phuong phap, ddng thoi hira hen nhiéu tiém
nang phat trién hoan thién.
Nhin chung, luan van di dat duoc mot s6 két qua nhu:
- Trinh bay mot cach khai quét, tong quan nhat va néu 1én ¥ nghia, vai trd quan trong
ctia bai toan phan loai cau chaa goi Y ngudi dung trén dién dan truc tuyén.
- Nghién cttu cac m6 hinh khéac nhau cho bai todn phan loai cau chira goi .
- Nghién ctru va lam thuc nghiém véi cac thuat todn hoc may khac nhau.
- So sanh va phan tich cac két qua thuc nghiém, dua ra két qua tbt nhat.

Luan van van con mot sé han ché nhu:
- Nghién ctru dua trén s luong dit liéu con it va chwa day da.
- Két qua thuc nghiém dat dugc van chua thuc sy cao
- Chi thir nghiém d6i voi tap dit liéu bang tiéng anh
Vé hudng phat trién twong lai, chung toi s& tién hanh thu thap va phat trién trén mot tap di
liéu 16n hon va dya trén nhiéu dic trung hon dé gop phan cai thién kha niang phan loai. Bén
canh d6 ching t6i cling s& nghién ctu va thir nghiém véi mot sé thuat toan khac dé tim ra
thuat toan phu hop nhét véi bai toan phan loai cu chta goi y ngudi ding truc tuyén bang
tiéng Viét. Khac phuc 13i trong qué trinh xu 1y dé nang cao két qua thuc nghiém.



