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Received: 04/02/2024  The rapid growth of online platforms in recent years, such as social In recent
years, the online world has seen an explosion of platforms for communication
and sharing. Social networks, forums, and countless websites have created a
Accepted: 27/03/2024  vast and diverse online landscape. This abundance of content, while exciting,
has also introduced new challenges, particularly when it comes to protecting
children. The ease of access to the internet can expose them to potential risks,
KEYWORDS such as encountering toxic language and online bullying. Traditional methods
of mitigation, like blocking connections or restricting screen time, can be
cumbersome and may not be entirely effective. This paper proposes a novel
Natural Language Processing; solution that leverages the power of deep learning. By training deep learning
models to identify malicious phrases, our models can recognize various forms
of inappropriate language, including both sensitive words and seemingly
Long Short-Term Memory; harmless words used with harmful intent. This intelligent filtering system can
be implemented on both the server-side and client-side of online platforms,
offering a robust layer of protection for users as they navigate the digital
world.
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THONG TIN BAI BAO TOM TAT

Ngay nhan bai: 04/02/2024  Trong nhitng ndm gan day, thé gi6i truc tuyén da chimng kién sy bung nd cla
cac nén tang giao tiép va chia sé. Mang xa hdi, dién dan va vo s trang web
d3 tao ra mot khong gian truc tuyén rong 16n va da dang. Mic du su phong
Ngdy chdp nhan dang: 27/03/2024 phl vé noi dung nay thua vi va co ‘Ehé htru ich, nhung no ciing mang dén nhirng
thach thirc mai, dac biét 1a vé van dé bao vé tré em. Viéc dé dang truy cap
internet ¢6 thé khién tré em tiép Xuc voi cac rui ro tiém an, chiang han nhu
TU KHOA gap phai ngon ngir doc hai va bét nat truce tuyén. Cac phuong phap giam thiéu
truyén thong, chang han nhu chin két nbi hoic han ché thoi gian sir dung man
hinh, c6 thé khong thuc sy hiéu qua. Bai bao nay dé& xuit mot giai phap sir
Xt i ngdbn ngilt tu nhién; dung strc manh cua hoc sau. Béng cach dao tao cac mo hin}} hoc sau dé xac
dinh cac cum tir ddc hai, cdc md hinh cta ching t6i cé thé nhin dang cac
dang ngon ngir khong phu hop khac nhau, bao gdm ca tir nhay cam va nhitng
B6 nhé dai-ngén han; tir c6 ve vo hai dugc st dung v6i myc dich gay hai. Hé thdng loc thong minh
ndy co thé duoc trlen khai trén ca phia may chu va phia may khach cua cac
nén tang tryc tuyen cung cap mot 16p bao vé tot hon cho nguoi dung trong
thé gidi ky thuat so.

Ngay hoan thién: 11/03/2024

Ngay ding; 28/04/2024

Hoc may;

Phan loai véan ban;

B¢ nh¢ tai phat.

Doi: https://doi.org/10.54644/ite.2024.1528

Copyright © JTE. This is an open access article distributed under the terms and conditions of the Creative Commons Attribution-NonCommercial 4.0
International License which permits unrestricted use, distribution, and reproduction in any medium for non-commercial purpose, provided the original work is
properly cited.

1. Giéi thiéu

Su phat trién nhanh chéng ciia cac nén tang tryc tuyén nhiing nim gan day, nhu mang xa hoi, dién
dan, va trang mang, da lam noi dung trén internet ngay cang phong phti va dé dang ti€p can hon cho moi
nguoi. Thong qua cac kénh thong tin nay, ching ta c6 thé tiép nhéan va chia sé thong tin mot cach nhanh
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chong, thuan tién. Cac trang web va mang xa hoi nay c6 mot lugng 16n nguoi st dung tir da dang cac
thanh phan xa hoi khac nhau. Bung nd theo 14 ndi dung trén Internet ciing ngdy cang tré nén phong phu
va khé doan hon. Moi ngudi ngay nay coi mang xa hoi khong chi 1a mdt kénh phuong tién gidi tri ma
con 1a noi giao luu va chia sé thong tin voi nhau. Khong chi ngudi 16n méi st dung Internet va mang xa
héi, tré em ngay nay ciing duoc tiép can v6i Internet tir sém dé phuc vu hoc tip va giai tri. Tuy nhién
ngoai nhitng 1oi ich c¢é thé théy duoc, Internet mang lai nhiing nguy co khong luong trudc duge cho
nhirng em nho, va mot trong s6 do 1a nhitng ngoén tir khong phu hop trén Internet, hay con goi la ngon
ngir doc hai. Vao ndm 2020, Viét Nam da lot vao Top 5 nhimg nu6e kém vén minh nhit thé giGi trén
Internet dya trén két qua khao sat cua Microsoft [1]. Diéu nay cho thiy méi truong mang Viét Nam tiém
an nhleu nguy co cho cac em nho t1ep can to1 nhiing ngén nglr khong phu hop voi thuan phong mi tuc,

1am x4u di hinh anh d4t nu6c trong mét ban bé qudc té.

Hiéu duoc diéu do, véi muc tiéu dua ra giai phap ngan chén sy tiéu cuc ma ngdn nglr ddc hai dem
dén, gop phan tao nén méi trudng mang lanh manh ¢ Viét Nam, bai bao 1a su tong hop qua trinh nghién
clru, xdy dyng mo hinh nhan dang mirc d6 ddc hai ngdn ngir hi€u qua. No1 dung bao gém trinh bay cac
khai niém co ban va cac cong trinh lién quan, mé ta vé dir liéu va cong cu duoc sir dung, cach tiép can
cua bai toan. Dé chirng minh hi¢u qua mo hinh, két qud thuc nghiém va thdo luan ciing dugc néu ra.
Phan cubi danh cho két luan, danh gia va dua ra hudng phat trién cua dé tai.

2. Cac nghién ctru truwde diy va kién thire lién quan
2.1. Téng quan cdc nghién ciru vé nhin dang ngon ngir djc hai

Hudng tiép can pho bién trong bai toan nay la st dung cdc m6 hinh hoc sau chuyén dung cho dir liéu
chudi va xir li ngon ngit ty nhién. Nhu trong céng bd [9], nhom tac gia s dung cdc phuong phép
tokenization két ho*p v6i md hinh hoc sdu LSTM. Hudng tiép c4n nay cho ra mot mo hinh véi két qua
cho ra kha cao precision 94.49%, recall 92.79% va accuracy 94.94%. Mot nghién ctru khac sir dung mot
phién ban nang cap hon ciia LSTM la Bidirectional LSTM nham cai thién thém d¢ chinh xac ciia mo
hinh dy doan [10]. Ngoai viéc chi sir dung mang than kinh héi quy, nghién ctru [11] con sir dung thém
mang than kinh tich chap (CNN) song song véi mé hinh LSTM. Mic du két qua danh gia cho thdy CNN
cling dat hiéu qua kha tot, nhung LSTM van vugt troi hon vé ca d chinh x4c va hiéu sut thoi gian khi
sir dung cung sb epoch. Nghién ctru [12] da chi ra rang khong chi viéc ap dung cac mo hinh phue tap
ma con viée sir dung cac phuong phap tién xur 1y va nhing tir co ban cung 6 thé anh huong dén hiéu
suét phan loai. Pé chimg minh diéu ny, nhom tac gia d tién hanh danh gia thuc nghiém kién trac két
hop BiLSTM + CNN, md hinh ngén ngit BERT (Bidirectional Encoder Representation from
Transformer) voi nhidu phuong phap tién xir 1y va nhung tir khac nhau.

Trong nghién ctru ndy, ching t6i dé Xuét huin luyén va dénh gia thir nghiém cac mé hinh c6 thé
nhén dién ng6én ngir doc hai cho véan ban tleng Viét, st dung két hop cac phuong phap tokennization cho
tiéng Viét va cac md hinh hoc sdu tién tién bao gdm Bidirectional LSTM va Bidirectional GRU. Nén
tang 1y thuyét ctia nhitng mé hinh nay s& dugc trinh bay trong cac phan bén dudi.

2.2. Mang thén kinh héi quy
2.2.1. Gidi thiéu

Kién triic mang than kinh nhén tao (artificial neural networks) dugc thiét ké dé nhan cac diém dir
lidu déu vao c6 sb chiéu cb dinh, va thi tu cac diém nay khong quan trong. Tuy nhién, trong thuc té c¢6
nhiéu loai dir liéu c¢6 sb chiéu khong cb dinh, hay c6 nhitng dir liéu ma thir tw ciia né quan trong. Dién
hinh 1a dir liéu c6 dang chudi cac gia tri thuc (real-valued) nhu chudi thoi gian (time-series), hay dit liéu
1 chudi cac ky hiéu c6 thi ty (symbolic) nhu van ban, dir liéu sinh hoc [2].

Dé khic phuc didu nay, ngudi ta di tao ra mot cdu truc khac cho mang than kinh nhén tao, d6 12 mang
than kinh hoi quy (recurrent neural network - RNN). Mang than kinh hoi quy 1a cac mang than kinh
nhan tao két ndi v6i nhau dé tao thanh d6 thi co hudng doc theo mot trinh tu thoi gian. Y tudng can ban
khi tao ra mang than kinh hdi quy 12 xem mang nhu mot vong lip, cac vong lap lién tiép nhau cho phép
mang st dung thong tin tir cac dit liéu trude d6 nhu mot co ché ghi nhé. Mang c6 thé ting giam sb luong
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than kinh tiy y. Diéu ndy cho phép no tiép nhéan dir liéu véi bat ky chiu dai nao nén né c¢é thé ap dung
cho céc tac vu nhu nhan dang chir viét tay hay nhan dang tiéng néi, von c6 tinh chat két nbi, khong phén
doan. Mang than kinh h01 quy m6 phong hoat dong cua ndo b con nguoi, cho phép may tinh co thé
nhan dién cac khuén mau san ¢ dé xtr li cac van dé thong thuong. Mang duoc tao thanh tir nhiéu 16p
thoi gian (temporal layer) tiép nbi nhau va ¢ nhing hoat dong tuong tyr nhu hoat dong cuia cac noron
trong ndo nguoi. Tu d6, mang than kinh hdi quy co thé du doan cac dit liéu chudi theo mot cach ma
mang than kinh thuong khong thé.

2.2.2. Phan loai

Kién tric cia RNN ¢6 thé thay doi dua trén bai toan can xtr li, bai toan c6 thé ¢o mot hay nhiéu dix
liéu vao va ra. Dudi day 1a mot so kién traic RNN [4]:

* M&t-mdt (one-to-one): Chi cé mét cap dit liu vao -ra & kién trac nay. Kién trac nay thuong dugc
st dung trong cac mang neuron truyén thong.

« M6t-nhiéu (one-to-many): Mot dit liéu dau vao duy nhét c6 thé tao ra rat nhiéu dir liéu déu ra khac
nhau. Kién tric nay thuong dugc st dung cho qua trinh san xuat nhac.

« Nhiéu-mét (many-to- one): O kién triic nay, mot két qua dau ra duy nhat dugc tao ra bang cach két
hop nhidu dau vao tir cac mbe thoi gian khic nhau. Kién tric nay thuong duge sir dung trong cac bai
toan phan tich va nhan dang cam xtic, noi cac nhin dugc dinh nghia béi cac chudi tir.

« Nhiéu-nhiéu (many-to-many): Kién trac nay s dung mot chudi nhidu dit liéu dau vao dé sinh ra
mot chuoi nhi€u két qua dau ra. Vi du dién hinh cho kién trac nay 1a cac hé thong dich thuit ngdn ngit.

2.2.3. Lan truyén ngugc theo thoi gian

Mot trong nhing van dé tinh toan khi hun luyén mang hoi quy 1a dau vao c6 thé rat dai, do d6 s6
luong 16p thoi gian trong mang cling cd thé rat 16n. Diéu nay co thé dan dén cac van dé khi phai tinh
toan va st dung bo nh¢ qua nhiéu, cung véi téc d6 hoi tu qua cham. Van dé nay duoc giai quyét thong
qua phuong phap lan truyen ngugc mot phan theo thoi gian (truncated backpropagation through time).
K thuét ndy co thé dugc coi 12 bién thé cua thuit toan xudng ddi ngiu nhién (stochastic gradient descent)
cho mang hoi quy [3].

Trong phuong phap nay, ban dau, thyc hién tinh todn lan truyén xudi mot cach binh thuong, t61 bude
lan truyen nguoc thi chi tinh dao ham cua mat mat d01 voi k 16p thoi gian truge do. Nghia la neu lan
truyén xudi dugc thyc hién qua 1000 16p thi lan truyén chi can tinh tir 16p 1000 dén 16p 900 néu k =
100, diéu nay lam giam di dang ké khdi lugng tinh toan ciing nhu b nhé can phai luu trit.

2.2.4. Mang than kinh hoi quy hai chiéu

Mot nhuge diém cua mang h01 quy 1a mdi mot trang thai an (hidden state) chi biét vé trang thai a an
trude d6 nhung no khong biét vé cac trang thai an tuong lai. Trong mét s6 umg dung nhu suy ludn vé
ngit nghia cua tir, két qua ctia mang s& duogc cai thién dang ké néu biét ca thong tin vé qua khur va tuong
lai. Vi du trong cum tir “con ché”, ta kho ¢ thé du doan tir “chd” khi ta chi biét tir “con”, nhung co6 thé
dé dang du doan tir “con” khi da biét tir “ch”. Mang hoi quy khong thé giai quyét vin d& nay vino chi
quan tdm dén cac gia tri qua khir, trong khi trong mot s0 ing dung ta can phai c6 cai nhin tong quat
xung quanh thoi diém hién tai, nghia 1a ca qua khi 13n twong lai.

Mang hdi quy hai chiéu dugc chimg minh 1a xir 1y t6t d6i v6i cac ing dung can biét ca gia tri qua
khir 1an tuong lai. Nhung d6i v6i cac tmg dung khong can biét gia tri twong lai, ap dung mang hdi quy
hai chiéu trong nhiéu truong hop van cho ra d¢ chinh xac cao hon.

2.2.5. Mang than kinh hoi quy nhiéu lép

Trong céac tmg dung thyc té, kién trac da 16p mang than kinh duogc sir dung dé xdy dung cac mo hinh
phtre tap hon. Thong thudng s6 luong 16p 4n tam hai hogc ba la du [2]. Dbi véi s6 16p an 16n rat dé bi
qua khép, nén sb luong 16p an nén ti 1& thuén véi sé lugng dit liéu cho mé hinh hoc.

2.3. B¢ nhé dai-ngin han

JTE, Volume 19, Issue 2, 2024 48


mailto:jte@hcmute.edu.vn

JT E TAP CHI KHOA HQC GIAO DUC KY THUAT
Truong Dai hoc Su pham K thuat Thanh phd H6 Chi Minh

HCMIUTE Website: https:/jte.edu.vn
ISSN: 1859-1272 Email: jte@hcmute.edu.vn

Vén d& dau tién ma chung ta gap phai la do dbc bién mat hoac do déc bung nd ludn xay ra, va ta
khong thé giai quyét triét dé van dé nay [2]. Ngoai ra trong mang hdi quy, kién tric ctia n6 lam cho né
hoat dong giong nhu mét bo nhd, nhung bd nho nay khong phai la vo han. Va khi chiéu dai dir liéu ting
1én twong duong voi viée sb 16p ting 1én, thong tin tir dit lidu cii ngay cang mat gia tri so v4i thong tin
méi nhan duogc. CoO thé noi b nhd nay bi quén di ky we cii khi lucmg k}'/ {rc m6i nap vo cang nhiéu.

Mang than kinh héi quy hoc tot khi sir dung dit liéu chudi ngan mdi 1an chi xir Iy duy nhat mot dir
lidu, va ta goi mang hoi quy nhu vy c6 ddc tinh ciia bd nhd ngan han (short-term memory). Va nguoc
lai, dé str dung dir liéu chudi dai, tac can tao ra mot mang than kinh c6 dic tinh cia bo nh¢ dai han
(long-term memory), ta phai giai quyét dugc van de vé viée ky trc cii ctia bd nhd khong bi mét di khi c6
nhiéu ky trc méi. Vi vay, kién trac B6 nh¢ dai- -ngén han (Long short-term memory - LSTM) dugc sinh
ra voi ddc tinh Iuu trir cic bd nhé ngan han, nhung trong khoang thoi gian dai hon.

Mot bo nhé dai-ngan han 1a mot phién ban nang cép clia mang hoéi quy nhiéu 16p voi sy tinh chinh
cac budc tinh toan ¢ trong trang thai an khi n6 dugc lan truyén. Dé dat dugc diéu d6 ta thém vo mot
trang thai an khac va goi trang thai 4n mdi nay 1a mot 6 trang thai (cell state). Ta c6 thé xem 6 trang thai
nay hoat dong nhu mét bd nhé thong thuong véi hai chirc nang chinh 1a “quén” va “nhd”.

Xét mot niat an bat ky trong mang than kinh nhiéu 16p, phuong trinh dé tinh mot trang thai an bét ky
la Wt(k). Goi i, f, 0, ¢ 12 bon vector tirc thoi khac nhau thé hién cho du vao (input), quén (forget), dau
ra (output), 6 trang thai (cell state). Ta c6 thé xem ba vector i, f, 0 1a ba cong logic (logic gate). Ba cong
nay khong mang thong tin ma chi hoat dong véi muc dich 1a ¢6 cho phép nhan dau vao hay khong (input
gate), co cho phép quén ky e cii hay khong (forget gate), va c6 cho phép két hop véi dau ra hay khong
(output gate). Voi vector ¢ 1a b nhé turc thoi clia 16p nay, ta ¢6 phuong trinh tinh toan trong 16p

i sigmoid

f sigmoid w hgk_l) b 1

o| | sigmoid o) * @
(k) fOc(k) +i0Oc (2)
h(k‘) =00 o (c) 3)

Néu trang thai 4n c6 sb chiéu 1a p, thi ma trdn Wt( ) bay gio s& c6 s6 chiéu 1a 4p X 2p, vi nd can tao
ra bon vector trung gian ¢ dau ra. Chi tiét vé cach hoat dong ctia bd nhé dai-ngan han dugc trinh bay
trong Hinh 1.
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Hinh 1. Kién tric ciia LSTM

2.4. By nho tdi phat

B6 nhé tai phat (Gated Recurrent Unit - GRU) ¢6 thé dugc xem xét 1a mot phién ban don gian cua
bd nh¢ dai-ngdn han. D6i v6i bd nhd dai-ngan han, né diu chinh tryc tiép lugng thong tin cua trang
thai an bang cong quén va cong dau ra, con bd nhd tai phat chi st dung mét cong dat lai (reset gate).
biém khac biét 16n 1a bd nhd tai phat khong dung 6 trang thai 1am bg nhé.

Xét mot niit an bat ky trong mang than kinh nhiéu 16p, thay vi phai tinh dén bdn vector trung gian
thi b nh¢ tai phat chi tinh hai vector trung gian 1a cong dat lai va cong cap nhat (update gate).

) . (k-1)
z] _ (sigmoid o) [ e
[r] - (sigmoid) (Wt 3% + b, (4)
t-1
(k=1)
Y =z0r® +1-20@ <Vt(k) ’z(k) + bz> (5)
t-1

Ma tran Wt(k) bay gid chi c6 sb chiéu 1a 2p x 2p vi no chi can tao ra hai vector trung gian & déu ra,
coOn ma tran Vt(k) s& ¢6 sO chiéu I p X 2p. Vi bd nhé tai phat khong sir dung 6 trang thai dé 1am bo nhé,
nén hai cong ctia né phai ddm nhi€m nhiém vu nay. Chi tiét vé cach hoat dong ctia bd nhé dai-ngéan han
duoc trinh bay trong Hinh 2.
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Hinh 2. Kién triic ciia GRU
2.5. Ky thudt nhung tir

Thong thudng, trong hoc may, dé may moc xir li ngon ngir thi cac tir s€ duoc biéu dién dudi dang
one-hot encoding, dir liéu cua cac tu s€ dugc chuyén vé dang cac vector voi sO chiéu tuong Gmg voi tong
s tir. Tuy nhién cach thé hién one-hot encoding c6 mot sé van d&: Chi phi 16n do sb chiéu cia vector
tuong tmg voi tong s6 tir khac nhau trong dir liéu, cac vector hau nhu khong mang thong tin gia tri hay
su lién két gitra cc tir voi nhau va thiéu sy khai quat khi ngon ngit ¢6 nhiéu tir ¢6 nghia giéng nhau [5].

O word embedding xir Iy dugc nhitng van de néu trén, bang cach dung mot khong gian vector dé
biéu dién dir liéu c6 kha ning miéu ta dugc mdi lién hé, su twong dong vé mat ngu nghia, van canh
(context) cua dit lidu. Khong gian nay bao gdm nhiéu chiéu va cac tir trong khong gian d6 ma c6 cing
van canh hodc ngit nghia s& c6 vi tri gan nhau.

C6 2 phuong phéap chu yéu dugc sir dung trong word embedding 1a Count based method va Predictive
method [6]. Cac phuong phap niy déu dwa trén mot gia thuyét do 14 nhimng tir nao xuét hién cing nhau
trong mot ngit canh s& ¢6 vi tri gan nhau trong khong gian vector.

Phuong phap Count-based method tinh toan mic lién quan vé mit ngit nghia giita cac tir bang cach
théng ké sb lan déng xuét hién cua mét tir so voi cac tir khac. Khac so véi Count-based method,
Predictive method tinh toan su trong dong ngit nghia giira cac tir & du doan tir tiép theo bang cach dua
qua mdt mang neural network c6 mot hodc vai layer dua trén input 1a c4c tir xung quanh (context word).
Mot context word ¢ thé 1a mot hodc nhiéu tir khac nhau, mot mé hinh dién hinh cho phuong phép nay
la Word2vec.

Trong bai toan niy, chung t6i sir dung mo hinh mé hinh Fasttext embeddings, Fasttext c6 thé duoc
coi la mdt sy mé rong ctia Word2vec, tuy nhién khac véi Word2vec hoat dong & mirc dd cac tir riéng
biét, Fasttext hoat dong & mirc n-gram ki tu dbi v6i mdi tir. Vi du ching ta c6 tir “apple” van = 3 thi n-
gram cua tir nay 1a: <ap, app, ppl, ple, le> va <apple>. Va vector dai dién cho tir “apple” c6 thé duoc
tinh bang tong cac vector n-gram cta chinh né [7].

Fasttext hoat dong dua trén hai phuong thirc: Continue Bag Of Words va Skip-gram.

Trong md hinh Continue Bag Of Words (CBOW), chiing ta ldy ngit canh cua tir myc tiéu lam dau
vao va du don tir xuét hién trong ngit canh d6. Vi du, trong cau "I want to learn FastText". Trong cu
nay, cac tu "I", "want", "to" va "FastText" dugc dua vao lam dau vao, va mo hinh du doan "learn” 1a dau
ra. T4t ca dit liéu dAu vao va dau ra c6 cung kich thudc va duoc ma hoa one-hot (one-hot encoding). M6
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hinh CBOW sir dung mang than kinh d¢ huan luyén. Mang than kinh ndy ¢6 mét 16p dau vao, mt 16p
an va mét 16p dau ra. Hinh 3 minh hoa cach hoat dong cuia CBOW.

want

learn

<lea,arn>
learn

to

1
< Wan,ant >
wanf.
—
T
to
/’/’
<fag,ast>
fast
<tex,ext>
text
Hinh 3. Kién tric CBOW

fast

text

Hinh 4. Kién triic Skip-gram

Mo hinh Skip-gram hoat dong giong nhuw CBOW, nhung dau vao la tir myc tiéu va mo hinh du doan
ngir canh cua tir d6. M6 hinh nay ciling st dung mang than kinh d€ huan luyén. Hinh 4 minh hoa cach

hoat dong cta Skip-gram.

3. Dir li€éu va Phuong phap
3.1. Dit liéu

3.1.1. Mo ta tap dir liéu

Dir lidu gbc duoe thu thap tir Kaggle, mot nén tang truc tuyén danh cho cong dong khoa hoc dir liéu
va hoc may [8]. Nguén dr liéu nay Xuét phat tir thir thach phan loai binh luén doc hai, dugc t6 chire va
cung cép boi Conversation Al, mot nhom nghién ctru do Jigsaw va Google thanh 1ap. Theo mo ta, dit
lidu tho duorc trich xuat tir cac binh luan trong phan thao luan (talk page) trén Wikipedia, mot bach khoa

toan thu tryc tuyén da ngdn ngir.

Number of comments
16000

14000 A

12000 4

10000 4

count

8000 1

6000

4000 A

2000

toxic severe_toxic obscene threat insult

label

Hinh 5. 77 I¢ gitra cdc nhan thudc tinh

Tap dir liéu bao gdbm nhiéu cot dwge mo ta nhu sau:
- id: La id cua tung binh luan trong tép dir lidu.

identity_hate

count

Number of Clean and Toxic Comments.

140000

120000

100000

80000

60000

40000

20000

o

isClean

Hinh 6. 77 /¢ giita dit liéu doc hai (cot False) va
khong doc hai (cot True)

- comment_text: Cac binh luan dudi dang van ban thuan tay, s€ dugc xur ly dé may co thé hoc dugc.
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9 4¢ 29 G

- C4c nhén trang thai thé hién sy doc hai cua binh luan: “toxic”,
“insult”,
“de doa”, “xtic pham”,

severe toxic”, “obscene”, “threat”,
identity hate”. Cac nhén tiéng Anh nay tuong Umg véi “doc hai”, “cuc ky ddc hai”, “tuc tiu”,
”, “thii ghét” trong tiéng Viét.

Tap dit liéu c6 khoang 160 nghin dong. S6 lugng binh luin ctia mdi nhin trang thai duoc thé hién
dudi dang biéu d6 cot & Hinh 5. C6 thé thay, nhan “toxic” chiém s6 lugng 16n nhat do day 1a tiéu chi
chung dé co thé danh gia binh ludn, cic nhan khéc ¢ thé xem nhu 1a mé rong hodc bo sung chi tiét cho
nhan “toxic”.

Ngoai ra, chiing ta c6 thé thay rang dit liéu sach chiém da s6 trong tap dir liéu, trong khi dir liéu doc
hai chiém phan nhoé hon (Hinh 6). Tuy vay s lugng dit liéu doc hai khong qua thap, nén c6 thé st dung
dé huan luyén mo hinh

3.1.2. Tién xit Iy dir liéu
Véi myc tiéu giai quyét bai toan sir dung ngdn ngit tiéng Viét, dit liéu d duoc chuyén d01 sang tiéng
Viét thong qua cong cu Google Translate, sir dung trén Google Sheet dé phu hop véi yeu cau bai toan.

Trong vin ban c6 thé xut hién cac ki t dac biét, nhiing ki tu nay doi khi co thé nam & nhitng vi tri
khong phu hop va gay anh huong dén cau trac cua cau. Pong thoi, nhitng dong dit liu tring ldp thuong
khong mang lai nhiéu gia tri trong qua trinh huan luyén va ting dung lugng bd nhé, do d6 ciing can phai
duoc loai bo.

Tru6c khi bat dau qua trinh huén luyén m6 hinh, tap dit li¢u huan luyén da dugc phan chia thanh hai
phan la tap tlfain va tap test theo ti 1€ 9:1. Sau d9, trong qua trinh huan luyén, tap dir liél} trai’n duoc chia
thanh hai phan train va valid véi ti 1€ 9:1. Hgi t{?}p dir liéu trainrvél valid dugc st dung dé huén luyén mo
hinh, trong khi tép dit liéu test dugc danh deé kiém thir hi€u suat cia mé hinh da dugc huan luyén.

3.2. Phwong phdp dé xuit

Kién trac téng quan cua hé théng phat hién van ban ddc hai dugc minh hoa trong Hinh 7.

Hé théng phan loai doc hai trong ngdn ngir s& bit dau voi mot loat cac bude tién xu ly dir ligu dé 1am
sach va chuan hoa dir liéu thanh mdt dinh dang ma mo hinh cé thé hiéu dugc bao gom hai ky thuét s€
duoc st dung: phén tach tir (tokenization) va nhing tur (word embedding).

Trong nhiém vu phén loai, ching toi xdy dung hai mé hinh mang than kinh hdi quy str dung hai kién
trac: LSTM va GRU nhu dé dé cp. Mo6i m6 hinh bao gom séu 16p: 16p dau vao nhén dir liéu déu vao
dudi dang cac token, 16p nhung tir s dung fastText, 16p dropout ¢ gitra hai 16p mang than kinh hoi quy
hai chiéu dé kiém soat qua khdp (overfitting), va cuoi cung 1a 16p dense danh gia mirc d§ ddc hai cua
van ban dya trén cac gia tri doc hai da dinh nghia.

'/Training
» fastText
| Training data embedding
\
Raw data Prozerse;in
9 rModeI Evaluation ¥ )
y . LSTM GRU valuate
Testing data Model model etrics
% S
(f A4 -\
New data » | Judge st
suggestions
\Model deployment /

Hinh 7. So' do hé thong
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Vi dbi mat véi bai toan st dung ngdén nglt ty nhién, moé hinh mang than kinh hoi quy hai chiéu
(bidirectional RNN) dugc uu tién chon lua, trong khi mé hinh fastText dugc coi la phu hop nhat cho
tiéng Viét, nhu da dé cap trudce do.

Két qua du doan dugc tao ra bang cach lay trung binh cua dau ra tir hai mé hinh, nham t6i wu hoa
két qua cudi cung va cung cap mdt so ggi y chinh stra dé phu hop véi cac ti€u chuan cta cong dong.

4. Két qua va thao luin
4.1. Thiét Igp mé hinh
4.1.1. Phuong phap danh gia

Dé danh gia tinh chinh x4c ctia mé hinh, ba phuong phép danh gia dugc sir dung 14 Precision, Recall
va Accuracy. Véi TP 1a True Positive, FP 1a False Positive, TN 1a True Negative, FN la False Negative.
Precision 14 ti 1& d6i twong duoc gan cac két qua giéng nhau c6 két qua thuc su gidng nhau.
o TP
Precision = TP+ FP (@9
Recall 1a ti 16 cac ddi twong gidng nhau dugc gan cac két qua gidng nhau.

TP
Recall = TP+—F]V (2)
Accuracy 1a ti 1& cac ddi tuong duge gan dung véi két qua mau.
TP+TN

TP+ FP+TN+FN

Accuracy =

(3)
4.1.2. Tokenization

Tokenization danh s6 cho mdi tir c6 trong tap tu. Duodi day 1a minh hoa sau khi thyc hién tokenize
tap di liéu.

Bang 1. Cdc tir twong irng sau tokenization

toi cua mot ban l1a co khong va cac da

1 2 3 4 5 6 7 8 9 10

4.1.3. Word Embedding

Mo hinh nhom sir dung 1a mo hinh fasttext. Do m6 hinh nay hoat dong dua trén cach tach cac tur
thanh nhiéu phan nho, s& dé dang hon dé lién hé vai cac tir viét thiéu rd rang. M6 hinh fasttext dugc st
dung & mot mé hinh da duoc huan luyén tir trude chuyén dung cho tiéng Viét.

Vi 200000 1a sb tir t6i da co thé xuat hién va 300 1a sé chiéu cua mot vector tir, khoi tao mot ma
tran vé6i kich thudge 200000 x 300 dé chira cac vector tir. V&i mdi tir d3 duogc mo hinh hoa boi fasttext,
lay ra tir d6 va index cua chung, sau d6 iy ra vector tir trong (mg. Sau cung thay thé vector da ldy vao
vi tri twong mg trong ma tran. Véi cach 1am nay, véi mdi tir sau khi da trai qua qua trinh tokenization
s& dugc nhan biét bang vector nhiing tir twong tng.

4.2. Tham sé va huén luyén moé hinh

Qua trinh huén luyén dugc thuc hién voi hai mé hinh hoc sau la LSTM va GRU. Bang 1 va Bang 2
la tom tat cua tung mod hinh.

Bang 2. Bdng tém tat mé hinh LSTM

Layer (type) Output Shape Param #
input (InputLayer) [(None, 200)] 0
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embedding (Embedding) (None, 200, 300) 60000000
bidirectional (Bidirectional) (None, 200, 128) 186880
dropout (Dropout) (None, 200, 128) 0
bidirectional 1 (Bidirectional) (None, 128) 98816
dense (Dense) (None, 6) 774

Total params: 60286470 (299.97 MB)
Trainable params: 286470 (1.09 MB)
Non-trainable params: 60000000 (228.88 MB)

Bang 3. Bdng tom tat mé hinh GRU

Layer (type) Output Shape Param #
input (InputLayer) [(None, 200)] 0
embedding (Embedding) (None, 200, 300) 60000000
bidirectional (Bidirectional) (None, 200, 128) 140544
dropout (Dropout) (None, 200, 128) 0
bidirectional 1 (Bidirectional) (None, 128) 74496
dense (Dense) (None, 6) 774

Total params: 60215814 (229.71 MB)
Trainable params: 215814 (843.02 KB)
Non-trainable params: (228.88 MB)

4.3. Két qud thwe nghiém

Puong hoc tap (learning curve) ctia mo hinh LSTM dugc thé hién trong Hinh 8, va Hinh 9; mé hinh
GRU dugc thé hién trong Hinh 10, va Hinh 11. C6 thé thiy rang cac mo hinh cho ra d¢ chinh x4c twong
dbi cao, trén 90% va gia tri mat mat ciing rat kha quan. Tir d6 c6 thé két luan ring cic mé hinh c6 thé
hoat dong twong ddi 6n, trong d6 mo hinh LSTM ¢6 hiéu sut tét hon mot chut so véi GRU trén tap dir
liéu nay.

Két qua thuc nghiém dénh gia mo hinh trén tap dir lidu test dugc thé hién trong Bang 4. C6 thé thay
rang khong c6 nhiéu khac biét giira két qua trén tap test va tap validation.
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LSTM vai train data LSTM vdi valid data
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Hinh 8. Két qua danh gid dy dodn ciia mo hinh
LSTM voi dir liéu huan luyén

GRU vdi train data

Hinh 9. Két qua danh gid dy dodn cua mo hinh
LSTM voi div liéu kiem tra

GRU vdi valid data
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Hinh 11. Két qua ddanh gia dw dodn ciia mé hinh

Hinh 10. Két qua danh gid dir dodn ciia mé hinh 7
GRU voi dir liéu kiem tra

GRU véi dit liéu hudn luyén

Bang 4. Théong sé danh gid mé hinh trén tdp dir liéu test

Metrics LSTM GRU

Loss 0.07367267459630966 0.09395545721054077
Precission 0.7359092235565186 0.7325249910354614
Recall 0.6160237193107605 0.6094955205917358
Accuracy 0.9714876413345337 0.9583907723426819

5. Két luan

Bai bao nay di dat duoc nhitng két qua tich cuc trong viée xdy dung hai mé hinh mang than kinh sir
dung kién traic LSTM va GRU, két hop véi ki thuat nhing tir Fasttext, nhdm muc dich phét hién van
ban doc hai.

Tuy nhién, con ghi nhin mot s6 han ché can duoc than trong trong viéc danh gia. Trong do, viéc st
dung dit liéu tiéng Anh va sau do6 dich sang tiéng Viét ¢6 thé dan dén sy mAt mat thong tin va khac biét
ngon ngif, tao nén cac sai léch va thiéu sot trong qua trinh huén luyén moé hinh. Bén canh d6, mac du
mod hinh duoc dé xuét trong bai bao cho thdy do chinh xac twong dbi 6n, nhung van xuit hién nhiing
truong hgp ma mo hinh khong thé nhén dién chinh xac mirc d6 doc hai. Diéu nay co thé duoc giai thich
boi sy phirc tap khi chuyén dbi giita cic ngdn ngit khac nhau va bdi canh vin ban c6 thé chira dung
nhiing yéu t6 khong dé dang nhan biét.
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Hudng phat trién trong giai doan ngén sé& tap trung chil yéu vao viée cai thién phuong phap dich va
xtr 1y dir liéu. Can ap dung nhiing phuong phéap dich chinh x4c hon, nham giam thiéu dnh huéng ciia sai
léch ngon ngilr. Bén canh do, sw mé rong quy mo thu thdp dir liéu thuan Viét s& dong gop vao vige tang
cuong do da dang va tinh dai dién cia dit liéu. Ngoai phﬁn dir li€u, qua trinh tinh chinh m6 hinh s€ duoc
tiép tuc v6i muyc tiéu giam thiéu sai s6t. Didu nay s& dam bao ring mo hinh khong chi chinh x4c vé ngon
ngit ma con dép Gmg dung mirc d6 doc hai, tir d6 tdi wu hoa hidu suat sir dung.

V& mit trién khai ung dung, mo hinh co thé dugc tich hop nhu mot bo loc ngdn nglr doc hai cho ca
phia server va client. Phia server ¢ thé trién khai m6 hinh dé tu dong chan nguoi dung khi ho ding binh
luan c6 vin ban doc hai. Pong thoi, viéc phat trién mot extension cho trinh duyét web tur phia client giap
bao vé ngudi ding, tao ra mot giai phap toan dién cho van dé doc hai trén nén tang truc tuyén.

Xung dot lgi ich
Céc tac gia tuyén bd khong ¢ xung dot loi ich trong bai bao céo nay.
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