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Currently, YouTube has become one of the most significant online
platforms, with billions of hours of video uploaded every day,
attracting a vast user base. Recently, foreign reactionary forces and
extremist organizations have exploited YouTube to disseminate videos
undermining the Party, the State, and the Vietnamese military. This
study focuses on analyzing Vietnamese subtitles collected from
YouTube. By using machine learning algorithms, it conducts sentiment
analysis and categorizes the subtitles of videos. This research provides
a profound insight into the emotions and perspectives of the online
community regarding content on YouTube, particularly those related to
politics and society. The results of the study among four machine
learning algorithms include Naive Bayes, Random Forest, Support
Vector Machine, and Logistic Regression. Among them, the Random
Forest algorithm has achieved the highest accuracy rate of 81%,
surpassing the other three algorithms in analyzing the sentiments of
subtitles from YouTube videos with negative content.
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Hién nay, YouTube di tré thanh mét trong nhitng nén tang truc tuyén
quan trong, voi hang ty gio video duoc tai 1én moi ngay, thu hut dong
dao ngudi ding. Gan day, cac lyc lwong phan dong va cac td chirc cuc
doan tir nudc ngoai di tan dung YouTube dé lan truyén video chéng
pha Pang, Nha nudc va Quan doi Viét Nam. Nghién ciru nay tap trung
vao phan tich cac phu d& Tiéng Viét dugc thu thap tir YouTube. Bing
cach sir dung cac thuét toan hoc may, thuc hién phan tich cam xuc va
phan loai phu dé cua cac video. Nghién ciru ndy mang lai cdi nhin su
SiC Vé tm trang va quan diém cua cong dong mang ddi véi noi dung
trén YouTube, dic biét 1a nhitng noi dung lién quan dén chinh trj va xa
hoi. Két qua cua nghién ctu gita bon thuat toan hoc may, thuat toan
Random Forest da dat ty & chinh x4c cao nhat 1a 81%, vuot troi so Vi
ba thuat toan khac trong phan tich cam xtc cua cac phu d& tir video
YouTube c6 ndi dung tiéu cuc.
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1. Gioi thigu

Su phat trién nhanh chong cua Internet va mang xa hoi, nhu Facebook, Twitter va YouTube,
da mang lai nhiing loi ich to 16n, xac nhan vai tro quan trong trong doi song x hoi, tao ra mot
moi truong phong phu dé cung cap, chia s¢, trao d6i va khai thac thong tin cho cong dong Su gia
tang vé cap do, mat dg, tan sudt va luu luong dang video trén YouTube cia nhitng thé luc nay
dang dién ra mot cach dang ké. Ho sir dung nhing chiéu thirc va thu doan tinh vi, thdm hiém dé
thu hat sy quan tdm va theo doi tir cong dong mang. Qua do, ho thyc hién cac bién phap tuyén
truyén, kich dong, xuyén tac thong tin, va chong pha mét cach quyet liét. Cac thi doan méi xuét
hién, nhu viéc thuc hién Live stream truc tiép dé kéu goi cong dong mang can thiép vao ndi bd
hodc tham gia binh luan trai chiéu trén mang xa hoi. Ho ciing thuong xuyén lam mai thong tin
cii, bia dat théng tin méi nham chong pha Quan doi va gy nhiéu loan trong cong dong mang.
Nhirng hanh dong nay khién mot phan cu dan mang mat _phuong hudng, 1am tudng rang do 1a su
that, dan dén hoai nghi va thiéu niém tin vao bang va ché do.

Phat hién cam xuc 12 mot phuong phap nham xac dinh va phan loai cac loai cam xtc riéng biét
cuia con nguoi, nhu sy tirc gian, vui ming hodc chan nan. Cum tr “phat hién cam xuc”, “dién toan
cam xuc”, “phén tich cam x0c¢” va “nhan dang cam xuc” d6i khi duogc sir dung thay thé cho nhau,
nhu da duge mé ta trong nghién ctru ciia Munezero va dong nghiép [1]. Phén tich tinh cam 1a qua
trinh danh gia va tach roi thong tin vé v kién, cam xuc va tim trang li€én quan dén mot ddi tuong,
thuong duoc dién dat dudi dang van ban. Phuong phap nay nham trich xuét cic dic tinh va thanh
phén quan trong tr van ban, tir 6 x4ac dinh xem phu dé do duoc phén loai 1a tich cuc hay tiéu cuc.
Phan tich tinh cam thuong st dung mot loat cac thudt todn hoc may nhu Naive Bayes [2], Random
Forest [3], Support Vector Machine (SVM), Logistic Regression [4], va nhiéu thuat toan khac.

Trong thoi dai s6 hoa ngdy nay, nghién ciru v€ phén tich tinh cam, dac biét la tir dir liéu van
ban trén cac nén tang truc tuyén nhu YouTube, da thu hut sy quan tdm 16n tir cong ddng nghién
ctru. Cung voi sy phat trién ciia hoc may va xir Iy ngén ngit tu nhién, nhidu phuong phap va tng
dung di duoc dé xuit dé hiéu va phan loai tinh cam tir ¥ kién ciia ngudi dung.

Trong loat tai li€u nghién ctru hién dai, Cha et al. [5] da thyc hién mdt nghién ctru so sanh va
két hop cac phwong phap phan tich tinh cam, danh gia sy hiéu qua cua chung. Medhat et al. [6]
thuc hién mot khao sat toan dién vé cac thuat toan va tmg dung trong linh vuc phén tich tinh cam,
dat ra nhimg xu huong va thach thire hién nay. Chong et al. [7] tép trung vao xur Iy ngén ngir tu
nhién dé phat trién phuong phap phén tich tinh cam tién tién.

Cac nghién ctru v€ Gmg dung cua phén tich tinh cam trén YouTube cling déa thu hat sy chu y.
Bhuiyan et al. [8] va Novendri et al. [9] déu thao luan vé viéc ap dung phan tich tinh cam cho cac
¥ kién nguoi dung trén YouTube, trong khi Tafesse [10] nghién ctru vé cach t6i wu hoa video trén
YouTube anh huong dén lugt xem va hiéu suét tiép thi. . Ngoai ra, ¢6 nhiing nghién ctru nhu Das
et al. [11] va Bakshi et al. [12] d4 dua ra cai nhin siu sic vé linh vuc tich hop cua tinh toan cam
xUc va phan tich tinh cam.

Nghién ctru cia M. Cliche [13] c6 tya dé “BB_twtr at SemEval-2017 Task 4: Twitter
Sentiment Analysis with CNNs and LSTMs”, da dat duoc Kkét qua an tuong trong cudc thi
SemEval-2017 Task 4 vé phan tich cam xtc trén Twitter. M6 hinh sir dung k¥ thuat ensemble ciia
LSTMs va CNNs véi nhiéu phép toan tich chap da diung dau bang xép hang véi Fl-score dat
0,685. Nghién ctru nay tap trung vao viéc két hop hai mé hinh hoc sdu nay dé nang cao hiéu sut
phéan loai cam xtc trén Twitter.

Mot nghién ctru khac ciing dat dugc Kkét qua tot d6 1a “DataStories at SemEval-2017 Task 4:
Deep LSTM with Attention for Message-level and Topic-based Sentiment Analysis” [14]. M&
hinh nay st dung LSTM kép (Bi-LSTM) két hop véi co ché attention dé phan tich cam xuc trén
cac mirc d9 khac nhau cua thong di€p va dya trén chu dé. Véi Fl-score dat 0,677, nghién clru nay
da dong gop vao viéc nang cao hiéu biét va ky ning trong linh vyc phan tich cam xuc trén mang
x4 hoi nhu Twitter.
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Dua trén cac nghién ctru lién quan, di xac dinh sau phuong phap hiéu qua nhit trong viéc
phan tich cam tinh tir cac phu dé tiéu cuc, bao gém bdn thuat toan hoc may Naive Bayes, SVM,
Logistic Regression, Random Forest va hai kién trac mang hoc sdu CNN, LSTM. Trong nghién
clru nay, tit ca sau phuong phap nay da dugc 4p dung dé danh gia hiéu suat cia thudt toan tot
nhét trong viéc phan loai tinh cam trong ndi dung tiéu cuc cua cac phu dé. Hy vong rang thong
qua viéc thir nghiém cac phuong phdp va thudt toan nay, ching ta s€ c6 cai nhin sau sac hon vé
cach ma cong chiing phan mg va tuong tac v4i thong diép trén cic nén tang truyén thong xa hoi,
dua trén tri tu€ nhan tao.

2. Phuwong phap nghién ciu
2.1. Déi twong nghién ciru

Nghién ciru ndy tap trung chi yéu vao viéc phan tich cam xtic duoc thé hién trong cac phu dé
trén mang xa hoi YouTube, dac biét 1a trong viéc phén loai va nghién ctru cac phu dé chira noi
dung tiéu cyc. Muc tiéu chinh cta nghién ctru 14 hiéu rd hon vé sy phan Umg cua cong ching dbi
v6i cac sy kién cy thé. Dir liéu nghién ciru s& tap trung vao cac tu khoa va van d& nbi bat hién nay
nhu “Chinh tri, Xa hoi, Thoi sy, Oan sai, Pang va Nha nudc,...” va dugc luu trir trong dinh dang
CSV. Nghién ctru s& chi tiét hoa phan tich cac phan Gmg va ¥ kién tiéu cuc xuét hién trong phu dé
clia cac video trén kénh ndy, gitip dua ra cai nhin sdu sic vé cach cong ddng mang twong tac voi
céc su kién va chi dé nhét dinh.

2.2. M6 hinh co ban
2.2.1. M6 hinh hoc may

C6 nhiéu phuong phép dé giai quyét bai toan nhan dién phat ngon thi han, véi cac mé hinh
hoc may 1 phuong phap co ban nhat. Dudi dy 1a mot sé thuat toan ap dung cho bai toan trén.

Multinomial Naive Bayes: Thuat toan nay du doan va phan loai dit liéu dya trén dir liéu va
s6 liéu thdng ké co thé quan sat duge, sir dung dinh 1y Bayes cua 1y thuyét xac suat. Multinomial
Naive Bayes 1a mot thuat toan hoc ¢ giam sat dugc st dung phd bién trong hoc may vi nd tuong
dbi d& huén luyén va dat hiéu suit cao.

Hoi quy logistic: Pay 1a mot thuét toan phan loai nhi phan, n6 1a mot phuong phap don gian,
ndi tiéng va quan trong trong linh vuc hoc may. Ngoai ra, thuat toan nay con dugc st dung trong
g dung hoc may dé phén loai dir liéu sau dya trén dir lidu trude do. Bang cach phén tich mdi
quan hé gitra tat ca cac bién doc 1ap hién c6, md hinh hdi quy logistic du doan mot bién dir lidu
phu thudc. Trong xtr Iy ngdén ngit ty nhién, phuong phap nay yéu céu trich xuét cac dic trung tha
cong tir dit liéu dé phan loai vin ban.

Decision Tree: Dy la mot thut toan hoc ¢6 giam sat, n6 1a phuong phap phan loai manh mé va
pho bién nhét. Thuét toan cay quyét dinh con dugc goi la céy cau truc, trong do mdi nit dai dién
cho mot phép thir trén mot thude tinh, mdi nhanh 1a két qua cua phép thir va moi nit 14 1a mot nhan
16p. Cach tiép can nay st dung cac quy tic co ban tir dir liéu hudn luyén dé du doan 16p hoic gia tri
ctia bién muc tiéu. Cy thé, ban ghi bat dau tir gdc cua cdy va so sanh thudc tinh voi thude tinh nat
tai mdi nhanh trong cay quyét dinh truéc khi dy doan nhén 16p cudi ciing trong nut 14.

Random forest: Day la mot phuong phap hoc c6 gidm sat dugc str dung dé giai quyét cac
nhiém vu phan loai va hoi quy. N6 duge xdy dung trén nhleu bo cdy quyét dinh va dau ra cua
thut toan nay dua trén quyét dinh tong hop trén cac cdy quyét dinh ma né tao ra bang phuong
thire biéu quyét.

Support Vector Machine (SVM): SVM 1a mét phuong phap hoc may duogc st dung chi yéu
trong céc bai toan phéan loai va hoi quy. Pay 1a mot thuat toan hoc c6 giam sat, c6 kha ning tim ra
ranh gi6i quyét dinh tdi wu gitta cac 16p hodc du doan mot gia tri lién tuc. SVM thuong duogc st
dung cho céc bai toan phan loai tuyén tinh, noi muc tiéu 1a tim ra mot siéu phing t6t nhat dé phan
tach gitta cac diém dir lidu thudc cac 16p khac nhau.
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2.2.2. Mo hinh hoc sdu

CNN (Convolutional Neural Network) la mot phuong phap hoc sau, kién trac ctia CNN c6
thé ap dung trong nhiéu linh vyc tir nhan dang hinh anh dén xir Iy ngdn ngir tu nhién. Myc tiéu
ctia CNN 1a giam kich thudc cua dir liéu ma van giir duge cac dic trung quan trong trong qua
trinh xt ly, ddm bao d¢ chinh xac cao hon cho cac dy doan.

LSTM (Long Short-Term Memory) 13 mét phuong phéap st dung mang neural dé hoc va du
doéan cac mau trong dir liéu chudi. Trong mang neural, vi€c cdp nhat cac trong ) thong qua thuat toan
backpropagation c¢6 thé gip van d& nhu dao ham tiéu bién hodc phat trién vuot qua mirc. Kién trac bo
nhé dai han (LSTM) 1a mét phién ban cai tién ciia Mang No-ron Tai phat (RNN), gitip khic phyc van
dé dao ham tiéu bién bang cach sir dung thém mét trang thai tai phat goi 1a 6 nhd. M6 hinh LSTM
cung cap kha niang hoc chudi dir liéu trai dai trong thoi gian dai, tir d6 1am cho no trd thanh mot ki
thuat phi hop cho nhiém vy phan tich cam xtic. Bang cach két hop cac RNN tién va i lai véi nhau,
ta tao thanh mot tensor duy nhat dé ting hiéu suat cia mé hinh dya trén LSTM. Ngoai kha ning hai
chiéu, nhiéu 16p LSTM c6 thé dugc xép chdng 1én nhau dé tang hiéu suat hon nita.

2.3. Téng quan vé bg dir ligu

Trong nghién ciru nay, ching t6i sir dung ngdén ngir lap trinh Python két hop voi API
YouTube ctia Google dé tu dong tai dir liéu, thay vi phai thu cong truy cdp va tai phu dé timg
video. Viéc tich hop API YouTube khong chi giup tiét kiém thoi gian ma con mang lai su thuan
tién trong qua trinh thu thap dit liéu. Tuy nhién, han ché cua tai khoan mién phi 1a chi cho phép
tai xudng t6i da 1000 video trong vong 24 gio. Dé vugt qua han ché nay, chung t6i trién khai 10
tai khoan Gmail khac nhau dé ting toc qua trinh thu thap dir liéu phy dé.

Sau qué trinh thu thap dit liéu phu dé, ching t6i da loai bé nhing video khong c6 phu dé va gitr
lai mot tap hop gdm 7180 video dd dwoc phu dé&. Muc tiéu ctia nhom nghién ctru 1a xay dung mot
b6 dit liéu phu dé YouTube c6 chat lwong dé phuc vu cho cac nghiép vu cu thé ctia co quan don vi.
Danh sach cac video da duogc phan chia déu cho mdi thanh vién trong nhém dé thyc hién cong viéc
danh nhin, va qua trinh nay di kéo dai trong khoang 3 tudn voi su tham gia caa 21 thanh vién.

Trong qua trinh danh nhan dit liéu phu dé trén YouTube, chung t6i di sir dung mot sb tiéu chi
nhat dinh dé gan nhén tich cuc, tiéu cuc va trung tinh. Pau tién, ching toi xem xét ndi dung cia
video dé xac dinh tinh chit ciia no. Video mang tinh hudng din, gido duc hodc mang lai gia tri
cho ngudi xem thuong dugc gan nhan tich cuc, trong khi video chira ngi dung khéng phu hop,
gdy cang thang hoic phan cam thudong duoc gan nhan tiéu cuc. Cac video khong rd rang hodc
khong di co s& dé danh gia dugc gan nhin trung tinh.

Tiép theo, chiing t6i xem xét ngdn ngir va ngit canh trong phu dé dé hiéu y nghia va tu duy
ctia ndi dung. Tir ngit va biéu cam tich cuc nhu “tuyét voi”, “hap dan”, “ton trong” thuong dugc
lién két véi video tich cuc, trong khi tir ngit tiéu cuc nhu “khé chiu”, “phan bdi”, “that vong”
thuong duoc lién két voi video tiéu cyc.

Cubi cing, chung t6i danh gia phan g ctia ngudi xem dbi v6i video, str dung cac phan hdi tich
cuc nhu s6 lugt xem, luot thich va binh ludn tich cuc dé xéac dinh video tich cuc. Di véi cac truong
hop mau thudn hodc khong rd rang, ching t6i da thuc hién su phan tich cAn than va thao luan giita
cac thanh vién trong nhom dé ra quyét dinh cudi cing. MGi thanh vién trong nhom duge giao
Khoang 50 video mdi ngay, dam bdo sy phan cong cong viéc mot cach hop 1y va higu qua.

2.4. Quy trinh tién xi 1y die ligu

Céc k¥ thuat tién xtr Iy dit liéu ludn dong mot vai tro quan trong trong cac nhiém vu phan loai
dir liéu phu de Tiéng Viét trén cac video Youtube. Viéc tién xir Iy co tac dong dang ké ddi véi
viée trich xudt thong tin tir dit lidu. Vi vy, tién hanh xay dung quy trinh tién xu 1y dit liéu dé cai
thién chat luong cia bd dir ligu, nham trich xut cac dic trung c6 gia tri trude khi sir dung ching
dé huan luyén cac mo hinh phén loai.
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Chuyén d6i thanh chir thwong: Tét ca céc ky tu cia tat ca cac binh luan trong bd dir licu déu
dugc chuyén d6i thanh chit thuong. Viée thuc hién didu nay dé tranh Python nhan biét hai tir
gidng hét nhau nhung khac nhau vé chir hoa.

X6a khoang tring du thira: Loai bo cic khoang trang khong can thiét trong phu dé, phuc vu
muc dich lam cho dir li€u gon gang hon.

Xoa lién két: Loai bo cac lién két dén trang web trong binh luén, vi chiing khong dong gop
vao y nghia cua ndi dung.

Chuin héa Unicode: Thyc té cho thiy nhiéu tir tiéng Viét trong bg dit liéu giéng nhau nhung
Python nhéan biét chung 1a khac nhau do sy khac biét vé Unicode. Ly do la co nhiéu dinh dang
bién d6i Unicode (UTF) nhu UTF-8, UTF-16, UTF-32 dugc st dung rong rdi, do d6 chung ta nén
chuin hoa thanh dinh dang chung, nhu UTF-8.

Xoa ky tw du thira: Loai bo cac ky tu du thira ma nguoi dung ¢b ¥ tao ra.

Chuin héa ky tu ¢6 diu: Do sy khong dong nhat trong cach dat dau trong Tiéng Viét, nén ta
s& chuan héa chiing trong cac binh luan theo cac quy tac sau:

- Néu chi c6 mot nguyén am, d4u thanh s& ndm trén nguyén am d6. Vi du: ma, 14, mé.

- Néu c6 hai nguyén am, diu thanh s& nim trén nguyén am déu tién. Vi du: 10a, qua.

- Néu c6 ba nguyén 4m hodc hai nguyén 4m kém theo mot phu 4m, ddu thanh s& nam trén
nguyén érn thir hai. Vi du: khuyu, quan.

- “g” va “0” 1 dic biét vi dau phuy ludn & trén ho, vi du: khuyen quo.

Tach tlr Qua trinh tach tir trong nghién ciru dwoc thyuc hién bang cach st dung b tach tir cua
underthesea, mt thu vién NLP manh mé& cho ngdn nglr Tleng Viét. B tach tir nay gitp chia cau
nhap vao thanh cic don vi tir hodc cum tir c6 ¥ nghia, tao nén tang cho céac pha tiép theo cua quy
trinh xtr Iy ngoén ngit ty nhién.

X6a tir dirng (stopwords): Cac tir dimg thuong 1a nhitng tir phd bién nhu “la”, “va”,
“mot”,... khong mang lai nhiéu y nghia khi phéan tich cam xuc. Viéc loai bé chung giup tap
trung vao cic tir quan trong hon trong qua trinh phan tich, 1am cho két qua trd nén chinh xac
hon va dé hiéu hon.

2.5. Trich xudt dic trung

Trong qua trinh trich xuét dic trung vin ban, _mét trong nhiing phuong phap co ban nhat la
Term Frequency (TF). Theo phwong phap nay, mdi tir trong vin ban duoc anh xa tdi mot sd biéu
thi s6 lan Xuat hién cua tir d6 trong toan bd kho ngir liéu. Cac phuong phap mé rong thuong su
dung tan s tir dudi dang trong s6 theo ty 1€ boolean hodc logarit. Két qua ciia qua trinh nay 1a
mdi tai lidu duge biéu dién bang mot vecto chira tan sudt xuét hién cua cac tir trong tai li¢u do.

TF-IDF (Term Frequency-Inverse Document Frequency) la mot phuong phap danh gia
tam quan trong cua timg tir trong mot tai liéu va so sanh v6i bg suu tap tai liéu. Phuong phap nay
do lucmg tan sudt xuat hién ctia mdt tir trong mot tai li€u va so sanh n6 véi s& lwong tai li€u ma tur
d6 xuét hién. TF-IDF 1a mot cong cu manh mé trong linh vye xir Iy ngén ngit ty nhién (NLP) va
tri tué¢ nhan tao, gitp hiéu va danh gia ndi dung ciia van ban mot cach chinh xac va higu qua.
Céach tinh cho TF-IDF dya trén cong thic (1):

W (d,t) =TF (d,t) * log(

aF (t)) 1)

Trong d6, W(d, t) = S6 1an thuat ngit “t” xuét hién trong tai liéu “d”. df(t) Ia Tan sudt tai liéu
nghich dao cua thuat ngir t. TfidfVectorizer chuyén d6i mot tap hop cac tai lidu tho thanh mot ma
tran cac tinh nang TF-IDF.

Bag-of-Words (BoW) ‘

Ngoai ra, chiing ta cling st dung phuong phap Bag- of-Words (BoW) dé biéu dién van ban.
BoW 1a mot phuong phap don gian nhung hiu qua, trong dé mdi tai lidu dugc biéu dién bang
mdt vecto chira tin suat xuat hién cuia cic tir trong tai liéu d6. BoW khong quan tim dén thir tu
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clia tir, chi quan trong vé viéc tir d6 c6 xuét hién trong tai liéu hay khong. Tir d6, ching ta c6 thé
st dung CountVectorizer dé chuyén ddi dix liéu van ban thanh ma tran cac dic trung BoW.

Ca ba phuong phap trich xuat dic trung nay déu quan trong trong viéc hiéu va biéu dién noi
dung ctia van ban trong nghién ctru ctia chung ta.

2.6. Thudt toan nhiing

Nhing tir 1a mot ky thuat hoc tinh ning trong d6 mdi tir hodc cum tir vung dugc anh xa toi
mot vecto N chiéu cua cac so thuec.

GloVe, hoic Global Vectors, 1a mot k§ thuat nhing tir manh mé khac. N6 dao tao vecto chiéu
cao cho moi tur dya trén tir xung quanh trong mot kho van ban 1én. GloVe sir dung cac véc-to tir
dugc dao tao trudc tir ngir liéu 1on va cung cap cac vecto hoa tir véi kich thudc khac nhau (100,
200, 300).

2.7. Sir dung cdc cong cu hé tro

Nghién ctru nay s dung mét loat cac cong cu dé thuc hién phén tich tinh cam, bao gém ca
phan cimg va phan mém:

May Tinh: Sir dung dé chay ma ngudn cho qua trinh hun luyén mé hinh va thyc hién phan
tich tinh cam trén dir li€u thu thép tir phu dé trén YouTube.

PyCharm Community: Mbi truong phat trién tich hop (IDE) dugc sir dung dé viét, thuc thi
va quan 1y ma ngudn Python cho viéc phan tich dir lidu.

Dir liéu thu thap tir phu dé trén Youtube: Dit liéu phu dé tir cac video trén YouTube duoc
thu thap bang cach sir dung API YouTube va cac cong cu lap trinh Python. Dit liéu nay s& dugc
sir dung dé hudn luyén mé hinh va thyc hién phén tich tinh cam.

Scikit-learn: Thu vién may hoc va phan tich dir lidu Python, Scikit-learn cung cip céc cong
cu va thuat toan tiéu biéu dé trién khai mé hinh phan loai va dénh gia hiéu suit ciia chiing.

Cac md hinh may hoc thyc nghiém trong nghién ctru dugce trién khai béng cach sir dung thu
vién may hoc Scikit-learn do Python cung cép. Scikit-learn la mot thu vién day du tinh ning va
dé sir dung dé trién khai cac mo hinh hoc may trong phan loai van ban. Scikit-learn cung cap
nhiéu tinh ning va cong cu cho phan loai vin ban, bao gdm: “Md hinh phan loai, Téi wu héa siéu
tham s, Panh gia mé hinh”.

T6i wu héa siéu tham s0

Dé dat hiéu suat t01 uu, Scikit-learn cung cap cong cu GridSearchCV. Cong cu ndy cho phep
tim kiém siéu tham s t6i vu cho cac md hinh hoc may. GridSearchCV duyét qua tat ca cac gia tri
trong cac tap hop siéu tham s6 da duoc dinh nghia, huén luyén moé hinh véi moi b siéu tham $6
dé tim ra bo siéu tham s6 toi wu cho mé hinh phan loai.

Panh gia hi¢u suit

Panh gi4 hiéu sudt cia mo hinh 1 budc quan trong. Scikit-learn cung cp cac cong cu danh
gia nhu cross-validation va cac 4§ do nhu accuracy, precision, recall, va F1-score. Nhiing chi $b
nay gitip danh gia do chinh x4c va hi¢u suat cia mo hinh phan loai trong viéc xac dinh cam xtic
ctia cac phu dé YouTube.

2.8. Luéng phwong phdp

Quy trinh dugc thyc hién trong nghién ctru nay bao gdm viéc Sir dung API YouTube va cic
cong cu 1ap trinh Python dé thu thap dit liéu tir phu dé trén YouTube. Sau d6 duoc phan nhom,
danh nhan dir liéu tich cuc va tiéu cyc. Buge vo cung quan trong do la dir liéu thu thap dugce sé
dugc xur ly va lam sach dé loai bo cac nhiéu va thong tin khong mong mubn (nhu tién xir 1y van
ban Tiéng Viét, loai bo tir ding). T1ep theo chia dit liéu thanh tap huan luyén va tap kiém thir dé
dam bao tinh da dang va kha ning tong quat cia mé hinh. Str dung bbn thuit toan phan loai, bao
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gdm SVM, Random Forest, Logistic Regression va Naive Bayes dé danh gia va phan loai dit liéu.
Va cudi cung danh gia két qua ciia moi thuat toan d€ xac dinh thuét toan nao dat hi¢u suat tot nhat.

i Phin nhom di ligu Trich xuét dic trng
Thu thap dit lign Lam sach di héu
Tich e - Tiéu cuc (TE-IDF va BoW)

Dhén loai bing thust
toan hoc may

tT.“-‘h“kﬂum- E‘;&a E]hphﬂﬂ Thudt todn c6 d
ich ket qua do chinh xac L, .
cua dit ligu phan loai chinh xdc cao nhat

Hinh 1. M6 hinh trién khai phén loai cam xiic phu dé YouTube

Dbi voi bon thuét toan nay, két qua cudi cung s& dugc phan tich dé xac dinh thuat toan nao 1a
tot nhat nhu trong Hinh 1.

3. Két qua va thao luan

Trong nghién ctru nay, chiing toi st dung dir liéu tir cic phu d& Tiéng Viét trén YouTube. Phu
dé (Subtitles) 1a viin ban xuét hién trén man hinh trong qua trinh phat video, giup ngudi xem hiéu
dugc ndi dung cua video ma khong can phai nghe 4m thanh. Cac phu dé thudng bao gom cac
dong vin ban chira 10i thoai, thong tin cin thiét hodc mo ta vé am thanh va hanh dong trong
video. Piéu nay gifip ngudi xem c6 thé theo ddi va hiéu rd hon vé ndi dung cua video mét cach
thuan tién.

Bo dir lidu bao gdm tong cong 7.180 phu dé Tiéng Viét sau qua trinh loc bo nhimg video
khong c6 phu dé. Sau d6 dir liéu duoc nhom lai va chia thanh ba 16p: 3048 phu dé dugc danh
nhan tich cuc, 2952 phu dé duoc danh nhin tiéu cuc va 1180 phu dé duoc danh nhin trung tinh.
Hinh 2 thé hién két qua cua dir liéu da dugc nhoém thanh ba 16p. Sau khi viéc phan loai cac 16p
hoan tét, 16p trung tinh da dugc loai bd hodc xo6a bé.
Trung tinh

16.4%

Tich cyc

Tich cuc 49.2%  Tiéu cuc

41.1%

Tiéu cuc

Hinh 2. Diz li¢u trong ba lop

, A X , Hinh 3. Biéu do phén phéi phu dé tich cuc va tiéu cuc
(tich cuc, tiéu cuc va trung tinh) phan phot piy : ’

Hinh 3 thé hién két qua sau khi loai bo 16p trung tinh khéi dir lidu da dugce phan cum. Cu thé,
hinh 3 cho thdy ring ty 1& dit liéu thudc 16p tiéu cuc 1a 50,8% va 16p tich cyc 1a 49,2%. Sau khi
phan nhém dit liéu xong ta s& 1am cac tién xtr Iy van ban Tiéng Viét va loai bo tir dimg, nhiing tir
khong c6 gia tri. S6 lugng token trung binh ctia mdi phu dé 1a khoang 1145, téng s tir vung
trong tap dit liéu sau khi tién xir Iy 12 304.524 t.

Trong nghién ctru ndy toi so sanh hai phuong phap trich xuat dic trung TF-IDF va BoW cho
cac thuat toan hoc may, su dung phuong phép GloVe cho cdc md hinh hoc séu va so sanh thoi
gian huan luyén va cac d6 do nhu accuracy, precision, recall, va F1-score gitip danh gia d6 chinh
x4c va hiéu suit cia mé hinh phan loai trong viéc xac dinh cam xtc cla cac phu dé YouTube.
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Dit liéu nay s& dugc hién thi dudi dang dam may tir (wordcloud), méot k¥ thuét truc quan hoa
di li€u thuong duoc sir dung dé biéu thi tan suat xuit hién cua cac tir trong mot tap hop van ban.
Céc tir duge hién thi véi kich thude twong g vai tan suat ciia chiing: tir ndo xuat hién nhiéu 1an
s& co kich thudc lon hon. Hinh 4 va Hinh 5 minh hoa viéc sir dung dam may tur dé phan tich cac
phu dé YouTube, diéu nay gitp ngudi xem nhanh chéng nim bét duoc nhiing tir quan trong va

pho bién nhat trong tap dir liéu tich cuc va tiéu cuc.
Da h thanh . Cl] a(hmh :;1 qutnfr 3 A P - van chuéngviét ta a2 cisquyén dugching st - 2
Chlnh phu o ng thang {1y e 2
,g Banar (e ing N gio e H E 4_,}“ CA : i
g s et VS | quyeén _ tu" 'c % et FUNE quoc Congg( an
,(GJ ket 1uan v, [ aen 3 cong “‘E;: - s Eg = khong g
> z B : m:"B : ms g\a 2 Qphap tri nguyén van z
W g o l ﬁa‘n r;Qd. :; Ug 03 % aCh
thue C Théng 'ong vV
b thé Ch n : d RARES a J da n a n O a n Inplmg nguol =
Van =80 C|1(3 Cj()
| ) i = nhan an¢ la md phvp l\n( ma k dan chas
sy Linh nam r T -t r
Tinh dy nhlem dinhz Y dai. biéucveng sw A t u N h a N g clng g hO sa bi
Hinh 4. Ddm may hién thi cdc tir quan trong Hinh 5. Pdm mdy hién thi cic tir quan trong
duwoc sir dung trong tdp dir liéu tich cuc duwoc sir dung trong tdp dir liéu tiéu cuc

Sau khi dit liéu duogc chia thanh tap hudn luyén va tip kiém tra theo ti 16 80-20, mdi tap dit
liéu s€ dugc su dung dé huan luyén va kiém tra hiéu suét cta cc thuat toan phan loai khéc nhau,
bao gdm Naive Bayes [2], Random Forest [3], SVM va Logistic Regression [4]. Trong qu4 trinh
dau tién, md hinh Logistic Regression da dat dugc két qua d6 chinh xac 1a 79,16% trén tap kiém
tra. Tiép theo, tap dit li€u da duogc phan chia sé dugc su dung dé huan luyén va kiém tra lai, két
qua do chinh xac cia mo hinh Logistic Regression 1a 79%. Két qua cta phan loai s dung
Logistic Regression duoc thé hién trong Hinh 6.

precisicn recall fl-score support

a a.79 @.82 a.81 127

1 a.79 a.76 a.77 113

accuracy a.79 243
macro avg a.79 a.79 a.79 248
weighted avg 8.79 8.79 8.79 248

Hinh 6. Két qua chinh xdc véi Logistic Regression TF-IDF trén tdp dir liéu kiém thir
Tiép theo, trong thuét toan Random Forest, budc dau tién sau khi dir liéu duoc chia 13 xac
dinh max_depth dé biét dén dau 1a d6 sau toi da cua cay quyét dinh, két qua 1a c6 gia tri 1a 5. Sau
d6, dir liéu duoc huin luyén va kiém thir bang cach stir dung max_depth dé xac dinh, véi két qua
cudi ciing 1a d6 chinh xé4c cta thuat toan Random Forest 1 81%. Két qua ctia qua trinh phén loai
béng thuat toan Random Forest dugc xem trong Hinh 7.

precision recall fl-score support

5] 8.82 @.83 8.82 127

1 8.81 a.79 @.88 113

accuracy 2.81 248
macro avg 8.381 @.81 8.31 248
weighted avg 8.81 8.81 8.81 248

Hinh 7. Két qua chinh xdc véi Random Forest TF-IDF trén tdp dit liéu kiém thir
Trong thuat toan Naive Bayes, dit li€u sau khi duoc huén luyén va kiém thir c6 d6 chinh xac 1a
80%. Két qua ctia qua trinh phan loai bang thuat toan Naive Bayes dugc xem trong Hinh 8.
Trong thudt toan SVM, dir liéu sau khi dugc huan luyén va ki€ém thir c6 do chinh xac 1a 77%.
Két qua cta qua trinh phan loai bang thuat toan Random Forest dugc xem trong Hinh 9.
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precision recall fl-score support

a a.77 B8.89 8.83 127

1 .85 8.71 a.77 113

accuracy a.5e 248

macro avg @.21 6.38 a.5e 248

weighted avg a.81 8.38 a.88 248
Hinh 8. Két qud chinh xdc véi Naive Bayes TF-IDF trén tdp dit liéu kiém thir

precision recall fl-score support

8 a8.868 @.74 8.77 127

1 8.73 6.8a 8.74 113

accuracy a.77 248

macro avg a.77 a.77 8.77 248

weighted avg 8.77 8.77 8.77 248

Hinh 9. Két qud chinh xdc véi SVM TF-IDF trén tdp dir liéu kiém thir

Dua trén nghién ctru ciia Vu et al. [15] da duogc trinh bay vé viéc cai thién phan tich phu thudc
tiéng Viét béng cach str dung céac biéu dién tur phan tan. Hé théng phéan tich cta ho dat dugc do
chinh x4c 1a 76,29% diém gin két khong duoc gan nhin hoic 69,25% diém gin két duoc gan
nhan. By dugc coi la trinh phén tich phu thudc chinh xac nhit cho ngén ngir tiéng Viét so véi
cac hé¢ thong khac dugce huan luyén va kiém tra trén cing mot tap dir lidu treebank [16], [17],
[18]. Cac biéu dién tir phan tan dugc tao ra boi hai mé hinh hoc khong giam sat gan day d6 la mo
hinh Skip-gram va m6 hinh GloVe. Céc tac gia cling da chi ra rang cac biéu dién phén tan duoc
tao ra boi mo hinh GloVe c6 hiéu suit t6t hon so véi cac biéu dién duogc tao ra boi mo hinh Skip-
gram khi dugc sir dung trong phén tich phu thudc. DSi voi mé hinh hoc siu, ching toi sir dung
Glove da dugc huin luyén trén bd dir liéu Treebank gém 2.700 cau chira 34.884 token tur, dé thuc
hién vector hoa tir, lam tham sé dau vao cho mé hinh CNN, LSTM [13], [14] nhu bang 1.

Bang 1. Thong ké mét sé gid tri cho cdc mé hinh hoc sdu

STT Mo hinh Gia tri cac tham s0
Filters: 64; Kernel size: (3, 3); Strides: (1, 1); Padding: ‘same’; Activation: ‘relu’;
1 CNN Pool_size: (2, 2); Dropout: 0.25; Loss: ‘categorical_crossentropy’; Optimizer: Adam

optimizer; Epochs: 10; Batch_size: 32
Units: 128; Dropout: 0.2; Recurrent dropout: 0.2; Activation: ‘relu’; Loss:
‘categorical crossentropy’; Optimizer: Adam optimizer; Epochs: 10; Batch size: 32

2 LSTM

M6 hinh CNN trong nghién ctru dugc xay dung voi cic 16p Embedding, ConvlD,
GlobalMaxPooling1 D, Dense va Dropout. Lép Embedding biéu dién tir vung thanh céc vecto ¢
sd chiéu 1a 100. Mot 16p ConvID véi 128 b loc, kich thude 5 va ham kich hoat ReLU dugc
thém vao mé hinh dé trich xut dic trung tir dit lidu vin ban. Lép GlobalMaxPooling1D dugc sir
dung dé trich xuét dic trung quan trong nhét tir ma tran dic trung dau ra cua 16p ConvlD. Mot
16p Dense voi 128 don vi va ham kich hoat ReLU duoc thém vao dé hoc cac mbi quan h¢ phi
tuyén tinh gifta cac dic trung. Mot 16p Dropout véi ty 18 dropout 13 0,5 duogc sir dung dé tranh
hién tuong qua khédp. Mot 16p Dense vai mot don vi va ham kich hoat sigmoid dugc thém vao dé
dua ra dy doan nhi phan vé 16p dich. M hinh dwoc bién dich bang thuat toan t&i wu hoa Adam va
ham mat mat 1a entropy chéo nhi phén, cung v61 dg chinh xdc dugc s dung 1am d do danh gla
hiéu suit. Qua trinh hudn luyén cua m6 hinh duge giam sat bang mot sy kién EarlyStopping, gitip
dimg qua trinh huén luyén néu khong c6 su cai thién dang ké trong viéc danh gia trén tip
validation sau mét s luong epochs dugc chi dinh (trong trudng hop nay 1a 10 epochs).
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M6 hinh LSTM trong nghién cuu dugc xay dung véi cac 16p Embedding, LSTM va Dense.
L6p Embedding biéu dién tir vung thanh cac vecto c6 sd chiéu 1a 100. Lép LSTM véi 128 don vi
duoc st dung dé hoc cac mau dir liéu dua trén thong tin chudi. Cudi cung, mot 16p Dense v&i mot
don vi va ham kich hoat sigmoid dugc thém vao dé dua ra du doan nhij phan vé 16p dich. M6 hinh
dugc bién dich bang thuét toan t6i uu hoa Adam va ham mét mat 1a entropy chéo nhi phén, cting
v6i do chinh xac duoc st dung lam d§ do danh gia hi¢u suit. Qua trinh huan luyén cia mo6 hinh
dugc giam sat bang mot su kién EarlyStopping, gitp dimg qua trinh huan luyén néu khong co su
cai thién dang ké trong viéc danh gia trén tap validation sau mot sé lugng 10 epochs.

Bang 2. Két qua so sanh cdc thudt todn hoc may, hoc siu

TT Thuéit toan Phwong phap Thai gian (s) Precision Recall F1-Score Accuracy
1 LR TF-IDF 0,0509 0,7916 0,7917 0,7914 0,7916
BowW 0,5911 0,7623 0,7625 0,7623 0,7625
5 NB TF-IDF 0,1861 0,8003 0,8042 0,8020 0,8041
BowW 0,3805 0,8021 0,8000 0,8002 0,8000
3 RF TF-IDF 1,390 0,8124 0,8125 0,8123 0,8125
BowW 1,080 0,8052 0,8042 0,8043 0,8041
4 SVM TF-IDF 1,6201 0,7697 0,7667 0,7668 0,7666
BowW 0,7325 0,7630 0,7625 0,7626 0,7625
5 CNN GloVe 5,2073 0,8026 0,8025 0,8025 0,8025
6 LSTM GloVe 5,888 0,7864 0,7833 0,7835 0,7833

C6 thé thiy trong Bang 2, thuat toan t6t nht 1a Random Forest khi str dung TF-IDF dat d6 chinh
x4c cao nhit 81,25%, vuot trol so véi cac thuat toan khac. Tiép theo 14 Naive Bayes voi 80%,
Logistic Regression va Support Vector Machine thip hon, d6 chinh xéc 1an lugt 1a 79% va 77%.

Khi stir dung BoW, Random Forest dat d§ chinh xac cao nhét dat 80,41%, vuot trdi so véi cac
thuat toan khéc. Tiép do 1a Naive Bayes dat do chinh xac 80% va Logistic Regression va Support
Vector Machine c6 do chinh xac bang nhau 76%. Tuy nhién, khi sir dung phuong phap BoW, do
chinh x4c ciia ca ba thuit toan Logistic Regression, Naive Bayes va Logistic Regression déu
giam xubng. Trong khi d6, SVM hién thi sy on dinh véi d6 chinh x4c kha cao khi sir dung ca hai
phuong phap trich xuit ddc trung.

Vé tong thé, Random Forest két hop v6i TE-IDF la su két hop t6t nhét tai thoi diém nghién ciru,
mang lai hiéu suit cao ca vé do chinh xéac va thoi gian thyc hién. D6i voi hai mé hinh hoc sdu CNN
va LSTM st dung phuong phap GloVe, ching cho thy do chinh xac twong d01 cao, tuy nhién thoi

gian thyc hién ciia chung 16n hon dang ké so véi cac thuat toan hoc méy truyén thong.
So sénh d¢ chinh xac cla thudt toén LR, NB, RF, SVM, CNN, LSTM

—e— Precision
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Hinh 10. Biéu dé so sanh do chinh xdc
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Biéu d6 Hinh 10 trén ddy so sanh do chinh xac ctia bon thuit toan hoc may Logistic
Regression (LR), Naive Bayes (NB), Random Forest (RF), SVM khi dugc 4ap dung trén hai
phuong phap trich xuat dic trung 1a TF-IDF, Bag-of-Words (BoW) va hai mé hinh hoc sdu CNN,
LSTM str dung phuong phap GloVe.

4. Két luan

Trong ca hai phuong phép trich xut dic trung TF-IDF va BoW, Random Forest da thé hién
sw vuot trdi véi do chinh xac cao nhdt dat dugc 1a 81,25% va 80,41%. Diéu nay cho thiy
Random Forest c6 kha nang phén loai tdt nhét trong viéc nhan dién cam xuc tir cac phuy dé tiéu
cuc khi sir dung phuong phép nay. Naive Bayes déu dat do chinh xac 80% voi ca hai phuong
phap, Random Forest va Support Vector Machine thip nhat.

Trong hai mé hinh hoc sdu, CNN va LSTM st dung phuong phap GloVe, CNN c6 do chinh
xac cao nhat 1an luot 1a 80,25% va 78,33%. Diéu nay cho thdy mé hinh CNN hiéu qua hon trong
viéc phan loai tinh cam tir cac phu dé tiéu cuc so vi mo hinh LSTM.

Random Forest két hop v6i TF-IDF khong chi c6 d6 chinh xac cao ma con c6 thoi gian thuc
hién nhanh, chi khoang 1,3 gidy. Trong khi d6, SVM khi st dung TF-IDF mat nhiéu thoi gian
nhit gin 1,6 gidy. Logistic Regression, mic dii ¢c6 d chinh xac thap hon, nhung thoi gian thyuc
hién nhanh hon so véi cac thudt toan khac. Trong hai mé hinh hoc sau sir dung phuong phap
GloVe, CNN c6 thoi gian thuc hién nhanh hon so voi LSTM, v6i CNN mat khoang 5,2 gidy
trong khi LSTM mét khoang 5,8 gidy.

Dua trén céac két qua nay, Random Forest 1a Iya chon tot nhit cho viée phan loai tinh cdm
trong noi dung tiéu cuc cta cac phu dé tai thoi diém nghién ctiru. Random Forest khong chi dat
duoc do chinh xac cao ma con c¢6 thoi gian thyc hién nhanh so véi cac thuat toan khac.

Pé xuit cho nghién ciru tiép theo:

T6i wu hoa hiéu suét cua cac thuat toan béng cach thém cac tham sd tinh chinh dé cai thién do
chinh xac.

Mo rong quy mé cua dit liéu nghién ciru dé dam bao tinh d6 chinh xac cao hon trong két qua
dat dugc.
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