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MO DAU
1. Ly do chon deé tai

Hién nay, Nganh Cong nghé thong tin di va dang duoc phat trién rdt manh vé
phan cimg va cling nhu phan mém. Vi su phat trién d6, c6 mot linh vuc ciing dang
phat trién rat manh, ciing 1a xu thé trong tuong lai va 1a mot sy két hop giira su phat
trién ctia phan cimg 1an phan mém d6 14 linh vyc dich vu phat song Truyén hinh trén
Internet.

Dé duy tri dich vu Truyén hinh trén Internet, m6 hinh OTT (Over The Top) la
giai phap cung cip ndi dung cho ngudi sir dung dura trén nén tang Internet cung cp
bai bén thir ba. Cong nghé OTT cho phép cung cép cac ngudn Truyén hinh c¢6 ndi
dung phong phu da dang theo yéu cau ciia ngudi sir dung vao bat ki thoi diém ndo,
tai bay ki noi dau chi véi mot thiét bi phu hop véi ing dung va c6 két ndi Internet.
[1]

Trén thé gioi, cong nghé OTT da lam thay ddi bd mit cua dich vu truyén hinh
sO ¢ dién. Cung voi sy phat trién cia cac thiét bi cong nghé hién dai nhu dién thoai,
may tinh, Smart TV va cac phuong tién k¥ thuat sd.

Nham gitp cho ngudi sir dung c¢6 thé nhanh chéng tim ra kénh / noi dung
mudn xem, md hinh OTT d4 c6 nhiing tién ich nhu sau:

» Tao tng dung chuong trinh xem lai kénh vira méi xem ngay trude d6. Tam ly
la nguoi xem thuong chon cho minh thém mot chuong trinh dy bi khi kénh

dang xem khong con cudn hiat (do quang cdo, do truc trac ky thuat), chinh vi

thé viéc luan chuyén gitra hai kénh thuong xem, chi sir dung mot nut nhén la

céch rat hiéu qua gitip ngudi xem nhanh chéng xem dugc chon lya ctia minh.
> Tao danh sach cac kénh yéu thich, giam s6 luong hang trim kénh xudng thanh
mot vai kénh ma nguoi xem quan tAm nhét.
> Tao cac chu dé dé phan loai cic chwong trinh xem lai nhu kénh téng hop, ca
nhac, phim, v.v... Nho d6 ma nguoi xem s€ nhanh chong hon khi chon duoc

chu dé va chuong trinh dé xem.



Tién ich tht 3 chi ap dung dugc cho cac ndi dung xem lai, VoD (Video on
Demand). Déi v6i cac kénh truyén hinh tryc tiép, chua thé xem cac chwong trinh
phat song theo chu dé riéng. Viéc st dung lich phat song truyén thong van 1a giai
phap duoc ap dung rong rii & cac kénh truyén hinh: cac chuong trinh phat séng duoc
liét ké theo 1an luot theo thir ti thoi gian va cho timg dai / kénh phat song. Ngudi sir
dung phai chon kénh phat song dé xem chwong trinh dang phat c6 ding cha & minh
can xem hay khong. Théng tin vé& ndi dung chuong trinh phat séng cé thé duge mé
ta trong lich phat song. Tuy nhién ngudi xem phai doc mot cach “tha cong” tit ca
thong tin ndy cho timg chuong trinh phat song dé tim ra dung ndi dung yéu thich.

Vi han ché néu trén khi tim kiém chwong trinh truyén hinh mudn xem, ching
ta c6 thé tng dung nhirng tién bd cta cong nghé dé cung cp dich vu cho ngudi ding
mot cach tdi ru hon nén em chon dé tai “Nghién ciru giai phap phén tich hanh vi
ngudi dilng qua mang hoc siu nham thiét ké giai thuat tw vin kénh cho nguoi
xem truyén hinh” cho luén van Thac s nay. Muc dich la cai thién chét luong thoi
gian tim kiém thong tin ciia chii dé va goi y nhiing ndi dung tiép theo gitip cho nguoi
xem dé dang xem nhirng cha dé yéu thich mot cach nhanh nhét.

2. Muc dich nghién ctru

Nghién ctru phan tich hanh vi ngudi dung qua mang hoc sau va thiét ké giai
thuat tu van kénh cho ngudi xem truyén hinh:

# Nghién ctru, phan loai doan van tiép nhan dau vao va ding cac mé hinh
phan tich biét trudc dé xir 1y doan vin cta chuong trinh truyén hinh va phan
loai nhom theo tya dé cua chuong trinh phat song trong lich phat song
truyén thong va gan thanh cic nhén 14 tén cia chu dé trong giao dién dich
vu tim kiém. Pay 12 mot giai phap nang cao chit luong dich vu trong
Truyén hinh sg tiét kiém thoi gian tra ciru kénh va ndi dung theo chii dé cho
nguoi xem.

+ Nghién ctru ing dung thuat toAn Kmeans trén co s& cac quy luat xac dinh,

dé xuat cac ti€u chi dé danh gia, phan loai ndi dung, tan suat xuat hién cua



cAc cum tlr, cac cAu tric van pham, cach dung tir, cac dién giai dé lam co
s& xac dinh cha dé cua ndi dung Truyén hinh. [4]

& Nghién ctru va thiét ké giai thuat phan biét ciu tir, ngit phap, dong tir, danh
tir thudc clu triic cau va tién hanh “dao tao” cc thudc tinh. Cac noi dung
s& dugc hudn luyén va gan vao mot chu dé twong ung [2].

+ Tién hanh thir nghiém san pham giup ngudi ding c6 thé tim kiém duoc
kénh truyén hinh va biét théng tin kénh s& c6 ndi dung mong mudn xem
tiét kiém thoi gian tao cam giac thoai mai cho ngudi dung dau cudi khi giai
tri.

3. Po6i twong va pham vi nghién ciru
% Doéi twong nghién ciru:

Bién ddi dit liéu tho thu duoc tir cic trang web co lich phat song Truyén hinh
dé phuc vu muc dich nghién ciru. [3]

Str dung thuat toan K-means clustering dé phan loai va bd sung theo luat xac
dinh dé tim ra cha dé cua chuong trinh Truyén hinh.

St dung phuong phap tu déng phan loai va bd sung theo timg chi dé cua
chuong trinh Truyén hinh dwa vao mé hinh may hoc PhoBERT. [4]

So sanh cac phuong phap phan loai doan van nhu: SVM, Bert, PhoBERT.

% Pham vi nghién ctru:

Dua vao cac quy ludt xac dinh dé phan tich duoc s6 1an xuat hién ciia cic cum
tir, cdu triic van pham cua ngudi dung yéu cau dé lam co so xac dinh cho viée quyét
dinh nhém goi y cho ngudi xem.

Dua vao hd tro cia md hinh may hoc PhoBERT dé phan tich tu dong ndi dung
chu dé va b sung theo tirng chu dé yéu thich cta nguoi xem.

Mo hinh OTT duogc chia thanh ba thanh ph'ém chinh, thuc hién nhiing chirc
nang mot cach tuan ty nhu sau:

> Thu thap thong tin tir trang thai cta hé thong.

> Nhan yéu cau tir bd phan ngudi ding, xdy dung mé hinh va ra quyét dinh.

» Nhan Iénh va thuc thi.



4. Phwong phap nghién ciru
Luan vin nay sir dung cac phuong phap nghién ciru 1y thuyét va két hop voi
xay dung tng dung thir nghiém:
> Thu thap cac tai liéu, théng tin c6 lién quan t&i dé tai dé phuc vu nghién ctru.
> Ung dung cac cong nghé 1ap trinh python va cac cong nghé trong linh vyc
may hoc nhu: BERT, PhoBERT, v.v... dé so sanh, phat trién hé théng thir
nghiém
> Tién hanh danh gia két qua thir nghiém, dwa ra huéng phat trién mé rong cia

dé tai dé dap ng nhitng nhu cau trién khai thuc té.



CHUONG 1: COSOLY LUAN

Chuong nay luan van gidi thi¢u khai quat vé vai tro cia OTT trong dich vu
truyén hinh Internet. Hiéu qua cta tinh ning trong qua trinh diéu chinh noi dung dé
thich (mg v&i ngudn phat. Phan loai ndi dung ctia chuwong trinh phat theo tig nhom
ctia chu dé. Hiéu qua cua viéc phan loai chuong trinh theo ndi dung truyén tai. Giup
cho chung ta thdy duoc tim quan trong ciia viéc phan loai ndi dung ctia kénh Truyén
hinh. Go1 y cho ngudi xem thong qua s¢ thich va thoéi quen cua ho.

1.1 Tong quan vé mé hinh OTT

Céc dich vu ung dung da phwong tién mién phi trén cac thiét di dong da thu
hut hang triéu nguoi Viét Nam, dat biét 1a cac gidi tré. Cac dich vy nay da lam cho
cac nha mang trong nudc lo ling vé su canh tranh, chia sé cac doanh thu. Tuy nhién
v6i sy phat trién manh mé ciia cac dich vu truyén hinh Internet dang 1a xu huéng
trong tuong lai va khong thé tranh khoi su canh tranh hodc hop tac gitra cac nha mang
trong nudc.

Dich vu truyén hinh Internet 12 mdt trong nhiing dich vu da thay ddi rat nhiéu
dua vao sy thay d6i vé thoi quen va hanh vi tiép can ciia ngudi dung. it biét véi
nhu cau Internet dang phat trién rat manh, nguodi dung luon lya chon nhitng dich vu
dua theo so thich c4 nhan trén thiét bi TV thong minh hodc dién thoai thong minh.

Nho su phat trién Internet 1am cho dich vu truyén hinh tré nén phd bién va
ngay cang gan hon véi ngudi dung. Cac chuong trinh truyén hinh ngay nay ludn phat
tryc tuyén trén cac thiét bi thong minh giup cho nguoi xem c6 thé xem va luya chon
nhitng chuong trinh yéu thich ctia ho moi lic moi noi.

Ung dung OTT (Over The Top) 1a giai phap cung cp cac nodi dung cho nguoi
dung nhu 4m thanh, hinh anh trén nén tang Internet doc 1ap, véi mo hinh cong nghé
OTT, nhirng ndi dung truyén hinh duoc phan phdi qua nhiéu ha ting Internet, khong
nhat thiét s¢ hiru bai nha cung cip dich vu. Pay 1a diém khac biét so véi cac dich vu

truyén thong nhu truyén hinh cap, truyén hinh vé tinh. [5]



Vi su phat trién cia cac thiét bj cong nghé nhu smartphone, Smart TV da
1am thay d6i cac nha mang ciing nhu dich vu truyén hinh, dit biét 1a trong khoang 10
niam qua, va chic chin s& con rat nhiéu thay ddi trong nhitng nam tiép theo. Tir d6
m6 hinh OTT dang ngay cang sir dung phd bién trong linh vuc Internet va d3 mé ra
nhiéu co hdéi méi cho cac nha cung cép dich vu truyén hinh nhu Netflix, VTV Go,
SCTV Online, v.v... [6]

Tai Viét Nam dich vu truyén hinh Internet phat qua Smart TV va tng dung
truyén hinh phat trén céc thiét bj di dong ngay cang pho bién va ting manh, cac nha
cung cip truyén hinh OTT ludn dau tu va phat trién v6i ndi dung chat luong cao va
da dang hon, gitip cho ngudi dung dé dang xem va chon lya ndi dung minh yéu thich
dé dang nhét.

1.2 M6 hinh IPTV truyén thong
1.2.1 So lwoc vé IPTV

Su phat trién manh m& ciia mang Internet toan cau da gop phan khai sinh ra
mot hinh thirc truyén hinh hoan toan méi va day hira hen. D6 1a truyén hinh Internet
“Internet Protocol Television” (IPTV). Mac du ra doi tir cach day hon mét thap ky
nhung c6 thé thdy IPTV hau nhu khéng thé phat trién manh mé nhu mong doi boi
trong qua khir do diéu kién ha ting va bang thong mang chua cho phép loai hinh
truyén hinh méi nay phat huy hét lgi thé. Chinh vi thé ma IPTV van con nhuong
budc so v6i truyén hinh truyén théng va truyén hinh cap.

Trong nhirng ndm gan ddy mang Internet dd c6 nhirng budc phat trién vuot
béc. Trong d6 dang chi y nhét 1a sy phd bién ctia mang bing rong véi toc d6 két ndi
ngay cang nhanh hon. G mét sé qudc gia nhu Han Qudc cap quang da duoc kéo dén
tan tirng nha. DAy 1a nén tang gitp IPTV bat dau c6 budc phat trién manh mé.

IPTV c6 thé xem 1a thé hé tién than cua truyén hinh trén nén tang OTT. Trén
hé théng IPTV, dich vu truyén hinh sb duoc duoc cung cép qua thiét bi dau cudi Set-
top-box (STB). Qua thiét bi nay, thué bao co thé xem céc kénh, thuc hién dich vu
thué bao ciing nhu cac dich vu twong tac da phuong tién khac thong qua nén tang két

ndi tryc tiép — quan 1y boi chinh nha cung cip dich vu (managed IP). Ban chat két



ndi gitra STB va nha cung cép dich vu 12 dua trén nén tang IP, nén dich vu IPTV co6

thé d& dang duoc cung cap cung voi dich vu Internet khac nhu truy cép trang Web,

dién thoai qua Internet, v.v... [7]

>

H3 tro truyén hinh c6 tinh twong tac 2 chiéu: tao dién kién cho viéc cung cip
da dang cac ing dung truyén hinh c6 tinh tuong tac cao nhu truyén hinh tryc
tiép voi nhiéu goc quay, truyén hinh c6 d6 nét cao theo yéu cau, cac trd choi
truyén hinh tuong tac, v.v...

Xem lai chuong trinh cta kénh truyén hinh: két hop véi chtrc ning ghi hinh
cho phép ngudi dung xem lai chuwong trinh di phat song & mot thoi diém
khac trudce day.

Cai thién trai nghiém riéng biét khi xem truyén hinh: nho tuong tac 2 chiéu
v6i nha cung cap dich vy théng qua STB, ngudi ding c6 thé chon lya kénh
mudn xem va thdi gian xem cho phi hop véi thi hiéu cia minh.

Str dung bang thong mot cach hiéu qua: cong ngh¢ IPTV bao dam chi phat
kénh 1én ha tang truyén dan khi c6 ngudi yéu cau. Chinh thé du c6 kha nang
cung cap rat nhiéu chwong trinh cling mét thoi diém, bang thong ciia ha tang
cling dugc str dung mot cach hop 1y.

Giai tri thu gidn xem truyén hinh qua nhiéu thiét bi dau cudi, hé thong IPTV
cung cip ndi dung khong chi trén TV ma con cé thé trén PC hay trén dién

thoai thong minh két ndi truc tiép v61 mang ndi bd cua STB.

1.2.2 Kién tritc co ban ciia hé thong IPTV

Super head-end (ddu nap tai trung tdm): noi tap trung cac kénh ma dich vu

IPTV muén cung cap cho khach hang.

Core network (mang luéi trung tim): toc d6 mang cao, truyeén tai cac kénh

dén céc dau nap tai khu vuc.

Access network (mang ludi thué bao) bao dam két ndi tir dau nap khu vyc dén

nguoi dung dau cuoi.

Regional head-end (déu nap khu vuc): c6 thém céc kénh khu vyc dugc dua

vao goi kénh phat cho ngudi dung dau cudi.



Customer premises (thiét bi ngudi dung dau cudi): 13 hé thdng mang ndi bd

cai & ngudi dung, noi ludng IPTV két thic va duoc trinh chiéu. [8]
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Hinh 1.1: Céc thanh phén co ban ciia hé thong IPTV

1.2.3 Sw phit trién ciia IPTV trong giai doan hién tai

Mic du IPTV t6n tai trén nén tang Internet, nhung khong c6 nghia 1a dich vu
nay sé& kha thi voi moi chit luong Intenet. Chi khi Internet véi bang thong rong dugce
phd cap, IPTV moéi duge dua vao Gmg dung rong rii vi ban chat tiéu thu nhiéu bing
thong cua tin hiéu hinh anh. Hién tai c6 2 dang dé xem IPTV: qua STB hay qua PC
duoc trang bi ing dung pht hop. Nhiéu nha cung cap IPTV ciing phuc vu ludn dich
vu dién thoai va truy cap Internet, tao nén goi dich vu déng thoi co 3 tién ich (tripple

play) trén ha ting mang tdc do cao. [9]



Nhu ciu ting vot cua Internet trong doi sdng hang ngdy va ca trong cong viéc
d4 1am cho ha ting Internet phat trién nhanh ca vé pham vi phtu mang luéi, ca vé chat
lugng mang. Tan dung duoc nén tang nay, IPTV da dé dang hon trong viéc phat trién
thi truong ma khong can thém dau tu quan trong cho cac ha tang chuyén biét chi cho
truyén hinh. D4y 13 1y do ma giai doan trudc 2010, danh gia 14 thoi ky hoang kim cta
IPTV. Giai doan ndy duoc coi 13 1an song thir 2 trong nganh céng nghiép truyén hinh.
Lan song tht nhat 13 giai doan chuyén d6i tir dong dang sang s héa cua truyén hinh
dai chung.

1.3 Céc kho khin thach thire trong dich vu truyén hinh Internet

Céac nha cung cép truyén hinh 16n nhu VTV, VTC, K+, SCTC hoic cac doanh
nghiép trong va ngoai nudc nhu FPT, VNPT, iFlix, Netflix diéu tham gia vao cudc
canh tranh cung cép cac goi san pham truyén hinh OTT nham dé dap tng dwgc nhu
cau can thiét cua ngudi tiéu dung.

Trong thuc té, nhitng thach thirc 16n cho cac nha mang cung cap dich vu truyén
hinh OTT hién nay d6 chinh sy thay d6i thoi quen hanh vi ctia ngudi dung va sy phat
trién cua thiét bi cong nghé.

Truyén hinh OTT 14 linh vuc dugc Gng dung nhiéu nhét bai viée cung cip cac
ndi dung truyén hinh truc tuyén va cac Video. Uu thé 16n nhit cia cong nghé OTT
1a viéc cho phép cung cap cac ngudn ndi dung phong phu va da dang theo nhu cau
ctia ngudi dung. Trong cudc sdng hién dai ngay nay, ngudi ding thudng thich duoc
xem Truyén hinh moi luc moi noi, theo mong mudn va s& thich, chir khong mudn
phu thudc vao khung gid ¢b dinh nhu xem truyén hinh nhu trén TV truyén thén. [10]

Véi nhitng tinh ning trén, cung v6i nhitng nhu cdu cao cia ngudi dung, md
hinh OTT luén ning cao chat lwvong hinh anh truyén dén, thoi gian lya chon thay doi
n6i dung véi bang thong co do tré nho hon 10 gidy. Hinh anh khong bi ding khi thiét
bj dau cudi bi giam dot ngdt. Giao dién hién thi danh sach kénh duoc nhom lai thanh
céc ndi dung yéu thich ciia nguoi dung, dé tiét kiém thoi gian. Kénh dang trinh chiéu
s& nhom lai thanh chu dé dang chiéu va goi ¥ cho nguoi dung nhitng ndi dung twong

tu tiép theo.
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Céc budc ky thuat cling nhu dich vu kinh doanh chinh cuia mt mé hinh OTT
tiéu biéu. Vi bat cir mo hinh nao, cac dic diém chinh cta viéc trién khai OTT ludn
doi hoi giai phap cho cac van dé sau:

> Sb luong truy cép 16n: khong quéa bat thuong 13 hién tuong cac goi OTT
tao ra hon 2,5 tri¢u ngudi xem trong nhirng tuan dau trién khai.

> M6 hinh mua ban quyén xem truyén hinh: c6 thé mua ban quyén xem
phim trén truyén hinh tai 1 thiét bj va xem phim d4y qua céc thiét bj khac
trong nha.

> M6 hinh OTT theo co ché bao mat, chi cho phép ngudi dung da co ban
quyén xem c6 thé tan huong cac phim c6 trong chuong trinh TV.

Trong qua trinh khao sat chi tiét cac moi truong phat trien OTT khéc nhau,
va da dién giai cac van dé trén thanh céc thach thic nhu sau:

> Kha ning cung cp ndi dung tir nhiéu ngudn khac nhau va cho nhiéu dinh
dang cling nhu d6 phan giai khac nhau.

» Su da dang vé b luong, chit luong va su hd trg tinh nang khéac nhau cua
thiét bi dau cudi.

> Tinh ning bao mat ndi dung, sy linh dong trong viéc mua quyén sir dung.

» Kha nang tich hgp voi cac hé théng ho trg vé tinh dang hoat dong vai dich
vu IPTV nhu CDN, CMS.

» Kha nang tim kiém, phat hién va nhan tu van dé co thé tim ra cac nodi dung

phu hop.
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Hinh 1.2: Cac giai doan chinh cia mét dich vu OTT

Khac v6i mo hinh truyén hinh dai ching, chi c6 chi phi ¢ dinh khong phu
thudc sé luong nguoi xem, nha cung cip OTT phai chu ¥ su ting trudng cta chi phi
theo tong sb ngudi st dung. Viée ting sb nguoi sir dung van phai duge uu tién va
diéu nay phu thudc rat nhiéu vao trai nghiém dich vy, ti€n ich dich vu cung cép cho
nguoi dung dau cudi. Su gia ting cac dich vu dinh kém trong truyén hinh s& thu hit
ngudn quang cao khong 16 khi s6 nguoi két ndi tang kha nang quang ba rong mo sé
cang thu hut nguoi xem truyén hinh va thu hat luén cac doanh nghiép c¢6 nhu cu
quang ba san phém cua minh, thac déy moi mit kinh doanh, dich vu san xuét tiéu

dung cho xa hoi. Mdi lién két twong quan cong sinh két hop chit ch& co tuong tac
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hai chiéu, nguoi tiéu dung s€ dugc st dung dich vu tdt nhat dé nhan thong tin va giai
tri, nha san xudt phim, san xut noi dung, cac doanh nghiép truyén thong s& cung cap
dich vu dap tng nhu cu cho ngudi sir dung va hop tac cung cac doanh nghiép san
xuat kinh doanh dich vu cua cac nganh nghé khéac thong qua quang ba truyén thong
v6i myc tiéu dap ung nhu ciu cta ngudi tiéu dung gitip thiic day toan dién nén kinh

té x4 hoi. [11]

Nguwoi tiéu dung

Doanh nghiép kinh
doanh, dich vu va sin
xuat trong moi lanh
vue kinh té xa héi

Nha sin xuit noi_
dung, cong ty truyen
thong

Hinh 1.3: Moi lién két twong quan giira nguwdi tiéu ding va doanh nghiép
1.4 Cac phwong phap phan loai van ban

Bai toan md hinh phan loai van ban thuong c¢é hai cach phan loai khac nhau
1a: phan loai dya trén luat va phan loai dya trén may hoc.

Phéan loai dya trén luat 1a cach phan loai dugc cho 1a don gian nhat dé phan
loai c4ac dang van ban. Vi¢c phan loai ndi dung cau van dya vao cac luat nglr phap
tiéng viét. Cac ludt nay c6 duoc 1a do nghién ciru va dé xudt tir cac chuyén gia. Doi
v6i cach phan loai nay, mot loat cac biéu thirc duge tao ra dé so sanh véi cic nhan tir
d6 dua ra quyét dinh phan loai ndi dung van ban va nhan cta van ban.

Tiép can dya trén may hoc 1a cach tiép can duoc sir dung phd bién rong rai dé

giai quyét bai toan phan loai noi dung van ban. Cach tiép can nay sé thay thé cac kién



13

thirc chuyén mén bang mot tp dir lidu 16n cac ndi dung tiéu dé di duoc gan nhin
(tap dir liéu mau).

Céch tiép can dua trén hoc may duoc chia 1am hai nhom 13 nhém cac phuong
phap hoc may truyén théng va nhom cac phuong phap sir dung mang no-ron (Neural
NetWork). Nhém cac phuong phap hoc may truyén théng thuong duge sir dung nhu
1a tinh x4c suit Naive Bayes, Maximum Entropy, May Vector hd trg (Support Vector
machine - SVM).... Cach tiép can bing hoc may da giai quyét duoc cac han ché trong
cach tiép can dua trén luat. [12]

1.4.1 Phwong phdp hoc mdy truyén thong

Véi cac phuong phap hoc may truyén thdng nhu SVM, cay quyét dinh,.. thi
qua trinh phén loai dit liéu vin ban thuong bao gdm hai giai doan sau:

+ Giai doan huin luyén: La viéc huin luyén nhan dau vao la tap cac dir liéu huén
luyén bao gdm cac ndi dung vin ban da duoc gin nhin, sau khi xira 1y tap dit

liéu va ap dung cac thuit toan huan luyén sé cho ra dau ra 1a mét mo hinh

phan loai.
Dt 1i¢ .
huén lu'yuén Tién xu ly »  Vector hoa
A
MG hinh Thuat toan Trich chon
phan loai huan luyén dac trung

Hinh 1.4: M hinh giai doan huin luyén
+ Giai doan phéan 10p: 14 giai doan nhan dau vao 1a ndi dung tiéu dé cta ngudi
dung dudi dang ngdn ngit ty nhién, sau qué trinh tién xir 1y va ap dung mo
hinh phan loai s& cho ra nhan phan loai twong ing véi tung ndi dung cua van

ban.
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Noi dung van ban Tién xur ly —»|  Vector hoa
Nhin cho noi dung Str dung mo TrfCh chon
vin ban hinh phén loai déc trung

Hinh 1.5: M6 hinh giai doan phan lép
% M6 hinh SVM

Giai thuat may hoc vector hd trg SVM ra doi tir 1y thuyét hoc théng ké do
Vapnik va Chervonenkis xdy dung nim 1995. Day la mot giai thuat phan 16p phd
bién, c6 hiéu qua cao va dd dugc ap dung nhiéu trong linh vuc khai pha dir liéu va
hoc may.

Giai thuat SVM Ila giai thuat hoc may c6 giam sat va dugc sir dung trong cac
van dé phan 16p va hdi quy, chl yéu 1a cac bai toan phan 16p. SVM 1a mét thuat toan
phan loai nhi phan nhan dir liéu dau vao va phan loai ching thanh hai loai khac nhau.
V6i b dit liéu huan luyén thudce hai loai cho trude, thuét toan huén luyén SVM dugc
xay dung mot mo hinh SVM dé phan loai cac dit liéu khac vao hai thé loai d6. [13]

Phuong phap nay thuc hién phan 16p dua trén cac nguyén 1y rii ro thap ¢ cau
tric SRM (Structural Risk Minimization), dugc xem la mot trong cac phuong phap
phan 16p giam sat khong tham s6 tinh vi. Cac ham cong cu SVM cho phép tao khong
gian chuyén do6i dé xdy dung cic mit phang phan 16p dé tach cac 16p ra thanh cac
thanh phén riéng biét.

Giai thuat sé cho trude mdt tap dir licu huén luyén bao gém dir liéu cung véi
nhin cia ching va dugc biéu dién trong khong gian vector, trong d6 mdi dit liéu 1a
mot diém, phuong phap nay 13 tim ra mot mit phing quyét dinh tdt nhat c6 thé va chia
ra cac diém trong khong gian thanh hai 16p riéng biét, twong tmg véi 16p (+) va 16p (-
). Chat luong ctia mat phang dugc quyét dinh boi khoang cach cac diém dir liéu gan
nhét ciia mdi 16p dén mit phang. Khi d6 mat phang bién cang 16n thi mat phang quyét

dinh cang tot va viéc phan loai cang chinh xac.
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Muc tiéu cta phuong phap SVM 1a tim ra duoc khoang cach bién 16n nhit,

di€u nay dugc minh hoa nhu sau:

Hinh 1.6: Mit phang phén chia dir li¢u hoc thanh 2 16p (+) va 16p (-)

Day 12 mo hinh phé bién va chinh x4c nhit trong mot s6 cac mé hinh ndi tiéng
vé phan 16p dir liéu.
1.4.2 Phwong phap swr dung mang no-ron

Vi cac phuong phap st dung mang no-ron nhu Bert, RoBerta, PhoBert, v.v...
thi qué trinh phan loai dit liéu vin ban ciing gdm c6 hai giai doan:

+ Giai doan huin luyén: La giai doan dau vao co tap dir licu huén luyén bao
gém cac ndi dung tiéu dé da duoc gén nhén, sau khi biéu dién dit liéu va dua

vao mang no-ron s€ cho ra dau ra 1a mot mé hinh phan loai.

Bb dit lidu | Biéudién
huén luyén - dit liéu

Mang no-ron

l

M4 hinh
phén loai

Hinh 1.7: M6 hinh giai doan huin luyén sir dung mang no-ron
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+ Giai doan phan 16p: La giai doan phan 16p dau vao 12 ndi dung tiéu dé cua
ngudi dung yéu cau dudi dang ngdn ngir ty nhién, sau qua trinh biéu dién dit

liéu va ap dung mo hinh phan loai s€ cho ra nhan phan loai cua ndi dung ti€u

de.
No1 dung .| Biéu dién St dung mb
- s i ~ A ™ M ¥ _..‘_ =
van ban dir lidu hinh phan loai

h

Nhan cho ndi1
dung van ban

Hinh 1.8: M0 hinh giai doan phan 16p sir dung mang no-ron
** M6 hinh BERT

BERT (Bidirectional Encoder Representations from Transformers) duoc hiéu
14 mdt mo hinh duge huin luyén trude hay con goi la pre-train model, hoc cac vector
dai dién theo nglr canh hai chiéu cua tir, duoc sir dung dé chuyén sang cac bai toan
khéc trong linh vuc xir Iy ngén ngtr tu nhién.

Céc k¥ thuat pho bién nhu Word2vec, FastText hay Glove ciing tim ra dai
dién cua tur thong qua nglr canh chung ctia chung. Tuy nhién, nhitng nglt canh cia
cac k¥ thuat nay la da dang phong pht trong dir liéu tu nhién. Vi du céc tir nhu “con
chudt” c6 nghia khac nhau & cac ngir canh khac nhau nhu “Con chudt may tinh nay
that dep!” va “Con chudt nay that to”. Trong khi cac m6 hinh nhu Word2vec, fastText
tim ra mot vector dai dién cho mdi tir dua trén mot tap dir liéu 16n nén khong thé hién
dugc su da dang cua ngir canh. Viéc biéu dién mdi tir dwa vao cac tir khac nhau trong
cau thanh mot dai dién s& mang lai két qua y nghia rat nhiéu.

Mo hinh Bert d3 tao cac biéu dién theo ngit canh dua trén cac tir trude va sau
d6 dé dan dén moét mo minh ngdn ngit véi ngir nghia phong phtt hon. Piéu nay cho
thdy mo hinh Bert mé rong kha ning cua cic phuong phap trude day.

Céc mb hinh ngon ngir dua trén LSTM (Long Short Term Memory) hai chiéu

dao tao mot mo hinh ngén ngir ti€u chuan tir trdi sang phai va cling dao tao mot mo
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hinh ngon ngit tir phai sang trai (ddo nguoc) du doan céc tir trude, cac tir tiép theo.
Su khac biét quan trong 1a khong LSTM nao dua c4 hai ma thong bao trude va sau

vao cung mot luc. [14]
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CHUONG 2: PHAN TiCH THIET KE UNG DUNG

Chuong 2 tap trung vao thiét ké cac phuong phap phén loai van ban theo dang
chu dé, dung mo hinh phan tich dé xtr 1y cac chii dé va dua ra két qua phan loai theo
ting nhom ciia chi dé.

2.1 So lwge vé phén loai ndi dung tiéu dé trong mé hinh OTT

Phén loai tén ctia chuong trinh phat song truyén hinh ¢ thé duoc quy d6i vé
bai toan 16n hon la phan loai van ban, phan loai cau van hay tir vung. Pay la céac bai
toan co ban vé Xt Iy Ngon ngit Ty nhién (NLP Natural Language Processing). Bai
todn phan loai tén chuong trinh dugc mo hinh héa qua mang hoc sau (deeplearning)
v6i mo hinh chuyén ddi giita cac cdu vian (sequence-to-sequence Model). Dir liéu
dau vao duoc gan nhan va mo hinh s€ hoc tir dit liéu dugc gén nhan cho trude, sau
d6 s& duoc dung dé dy doan cac nhén twong Gmg cho cac dit liéu méi trong mo hinh.

Phén loai tén chuong trinh truyén hinh c6 thé duoc dinh nghia nhu sau. Tir
mot tap cac van ban D = {d1, da, ..., du}, duoc goi 12 tap huin luyén, trong d6 cac tén
chuong trinh truyén hinh dugc gan nhan chu dé c; véi ¢; thude tap cac tiéu dé C =
{c1, 2, ..., Cn} dé xay dung bo phan loai. Nhiém vu ctuia bd phan loai la gan ding
nhén tiéu dé cx cho mot tén chuong trinh mai thude dx bat ky, trong d6 ck thude vao
tap tidu dé C. [15]

Phan loai tén chuong trinh da thu hut rat nhiéu cac nha nghién ctru va dat duoc
nhiéu thanh cong dic biét 1a dbi v6i ngdn ngit tiéng Anh. Tén chuong trinh cé thé
dugc phan loai dya trén nhiéu hudéng tiép can khac nhau nhu k¥ thuat may hoc, phan
cum hoic luat két hop. Trong s cac hudng tiép can trén thi hudng tiép can st dung
may hoc nhu 1a bd phan loai thu hat dugc nhiéu nha nghién ctru nhét va cho két qua
kha quan. Mot ) ky thuat thuong dugc st dung la: SVM, Bert, PhoBert, v.v....

Phén loai tén chuong trinh c6 thé dwa trén mé hinh BERT (Biderectional
Encoder Representations from Transformers), 1a mdt dang mé hinh méi cua Google
Al cho NLP. BERT dung thong tin vé& ngdn ngit duoc hoc trude dé xir 1y cac bai toan

nhu thiét bi tu dong tra 101, phan tich cdm xuc cau trd 101, tim y chinh cua doan van.
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Hai phién ban PhoBERT la “base” va “large” 1a mé hinh ngén nglr quy md
16n dau tién duge dao tao trude cho tiéng viét. Phuong phap tiép can dao tao trude
ctia PhoBERT duya trén RoBERTa, tdi wu hoa quy trinh dao tao cuia BERT dé c6 hiéu
suét chinh xac hon.

PhoBERT vuot trdi hon so véi cac phuong phap tiép can don ngir va da ngdn
ngir trude day, mo hinh d3 dat duoc nhitng két qua tot nhat vé cac nhiém vu xir ly
ngdn ngilr cua Viét Nam.

2.2 Quy trinh phén loai ndi dung tiéu dé trong mé hinh OTT

Bo dit liéu duoc léy dir liéu tr trang web lich phat song VTV, loai bé cac thé
HTML, JavaScript, ... dé c6 bo dir lidu tot va cho két qua xu 1y dir li¢u chinh xéc.

Thuc hién tach tir 1a mot cong doan quan trong nhat trong xtr Iy ngon ngir tu
nhién, do Tiéng Viét c6 d6 phurc tap cao hon ngdn ngit khac (bdi co cac tir ghép).
Viéc tach tir theo nhiéu cach khac nhau c6 thé gay ra sy hiéu nhdm vé mit ngir nghia.
Tuy nhién, c6 mot $6 cong cu hd tro thuc hién viéc nay, phé bién nhit 1a
VnTokenizer. Chuén hoa tir dé dua tiéu dé tir cac dang khong dong nhét vé cuing mot
dang (Vi du nhu tit ca quy dinh vé chit thudng).

Viéc t6i uu hoa bd nhé luu trix va tinh chinh xéac rat quan trong. Co nhiéu cach
viét, mdi cach viét khi luu trit s& tén dung luong bd nhd khac nhau. Do do6, tuy theo
nhu cau, tinh hinh thuc t& dé dua ra tiéu dé vé mot dang déng nhat.

Budc trich xuét dic trung gém 2 budc la xay dung bo tir dién va tao vector s6
cho cac ndi dung tiéu dé theo phuong phap tai dung tir (Bag of word - BoW). Tat ca
cac tir trong ndi dung tiéu dé can dugce chuyén thanh dang biéu dién sb. Sau do6 s&
thay thé tir d6 bang thtr ty xuét hién trong bo tir dién va tién hanh xdy dung tir dién
chtra tit ca cac tir trong tip dit liéu sau khi da tién hanh tach tir va loai bo stop words.
Cubi cling sé& thu dugc vector thudc tinh cho tirng tap tin trong tap dir lidu. Mdi vector
s& c6 do dai bang s tir trong tir dién.

Budc xay dung mo hinh cac thuat todn hoc may sé huén luyén mdt bo phan
loai str dung céc vector thudc tinh cua dit li€u & trén. Co nhiéu mé hinh hoc may cé

thé duoc sir dung dé€ huan luyén tao ra mo hinh cuoi cung. Trong nghién ctru nay da
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str dung md hinh PhoBert dé huin luyén bao gom 16p dau vao, cac 16p an va 16p dau

ra.

Mo hinh phan loai dit liéu gdm hai giai doan:

Phan tich ciu WVector cac
tric, ngir nghia dic tneng

Phén tich céu Vector cac
tric, ngir nghia dic tnmg

. Giai doan huan luyén (Training)
. Giai doan dw doén (Phén loai) nhan

Hinh 2.1: M6 hinh phéan loai van ban

> Giai doan huan luyén (training) 1a giai doan hoc tip ctia mo hinh phan loai
van ban. Trong budc nay, mo hinh s€ hoc tir dit liéu c6 nhan. Dir li¢u van
ban s& dugc s6 hoa thong qua bo trich xudt dic trung (feature extractor) dé
mdi mau dir liéu trong tap huén luyén tré thanh mot vector nhiéu chiéu (dac
trung). Thuat toan may hoc s€ hoc va tdi wu cac tham sb dé dat duoc két qua
t6t trén tap dir liéu. Nhén cta dir liéu duge dung dé danh gia viéc mo hinh
hoc tot khong va dya vao do dé t6i uu.

» Giai dy doan (prediction), 1a giai doan st dung m6 hinh hoc may sau khi nd
da hoc xong. O giai doan nay, dir licu can du doan cling van thyc hién cac
bude trich xuét dic trung. M0 hinh da hoc sau d6 nhan dau vao la dic trung
d6 va dua ra két qua du doan. [16]

2.3 Thuat toan K-Means
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2.3.1 Gidi thiéu vé K-Means

K-means la thuét todn phan cum don gian thudc loai hoc khong gidm sat (tirc
13 dit liéu khong c6 nhin) va dugc str dung dé giai quyét bai toan phan cum. Y tudng
cua thuat toan phan cum K-Means 1a phan chia mdt bg dit li¢u thanh cac cum khac
nhau. Trong d6 sb lugng cum duogc cho trudce 1a k. Cong viéc phan cum dugce xac 1ap
dura trén nguyén 1y khac nhau. Cac diém dit liéu trong cting mot cum thi phai c6 cling
mét sb tinh chat nhit dinh. Tt la gilra cac diém trong cung mot cum phai co6 su lién
két 13n nhau. Ddi vai may tinh thi céc diém trong mot cum do sé 1a cac diém dir liéu
gan nhau.

Thuét toan K-Means 1a mot trong nhirng phuwong phap st dung trong phéan tich
tinh chét phan cum cua dir li€u. Thuat toan K-Means dic bi¢t dugc st dung nhiéu
trong khai pha dit liéu va thdng ké. N6 phan vung dit liéu thanh nhiéu nhom khac
nhau. Giai thuat nay gitip chiing ta xac dinh duogc dit liéu ciia chung ta biét nd thudce
vé nhém nao. [17]

2.3.2 Cac budorc cua thudt toan K-Means

Bit dau

i

S6 cum K

Lrgng tim Khong co
ddi twgng
l chuyén
Khoang cich cic doi kel

twgng dén trong tAm

|

Nhém cac doi twgng

vio cdc cym

Két Thiic

Hinh 2.2: So' do thuét toan K-Means

Xay dung bo dir liéu dugc thuc hién qua cac giai doan theo so dd thuat toan
K-Means ¢ Hinh 2.2.

Pau vao: Dt liéu X va s6 lugng cum can tim K.



22

Piu ra: Cac diém trong tim M va nhan vector cho ting diém dir liéu Y.

+ Chon K diém bt ky lam cac diém trong tim ban dau.

+ Phan mdi diém dit liéu vao cic cum co diém trong tam gén n6 nhét.

£ Néu viéc gan dir liéu vao tirg cum & bude 2 khong thay d6i so v6i vong
1@p trudce do thi ta dung thuét toan.

£ Cap nhat lai diém trong tAm cho tirmg cum bang cach l4y trung binh cong
cla tat cac cac diém dir liéu d3 dugc gan vao cum d6 sau budc 2.

+ Quay lai budc 2. [18]

2.3.3 Uu va nhwoc diém ciia thudt todan K-Means
< Uu diém:

C6 kha niang mé rong, c6 thé dé dang stra d6i véi nhimng dir 1iéu méi.

Ludn ¢6 sd phén tir K cum dit liéu va ludn c6 it nhat mot diém di liéu trong
mot cum dir liéu.

Céac cum khong phan cip va khong bi chdng chéo dit liéu 1én nhau

MOdi thanh phén cua mot cum la gﬁn v&i chinh cum d6 hon 1a bat ¢ mot cum
nao khéc.

% Nhuoc diém:

Khéng c6 kha ning tim ra cac cum khong 161 hoidc cac cum cé hinh dang phirc
tap.

Kho khan trong viéc xac dinh trong tdm cua cdc cum ban dau vi vay chon
ngﬁu nhién cac trong tam cum luc khéi tao, dd hoi tu cia thuat todn phu thudc vao
viéc khoi tao cac vector trung tam cum.

Kho dé chon ra dugce sb lugng cum tdi wu ngay tir ddu, ma phai qua nhiéu lan
thtr dé tim ra duoc sd lugng cum tdi wu.

RAt nhay cam véi nhiéu va cac phan tir ngoai lai trong dit lidu

Khéng phai lac ndo mdi dbi tugng ciing chi thudc vé mot cum, chi phi hop
v6i duong bién gitra cac cum 0. [19]

2.4 Gidi thiéu m6 hinh BERT
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BERT (Bidirectional Encoder Representations from Transformers) (tam dich:
M0 hinh mi héa hai chiéu dit liéu tir cac khdi Transformer), 1a mot phuong phap k§
thuat duoc xdy dung dua trén mé hinh mang md phong theo hé thdng no-ron than
kinh ctia con ngudi (neural network) dung dé dao tao trude (pre-train) qua trinh xir
1y ngdn ngir tu nhién. No6i mot cach don gian, thi n6 co thé duoc str dung dé giup
Google phan biét rd hon ngit canh cta céc tir xuit hién trong truy van tim kiém.

Diém d6t pha cua BERT ndm & kha ning huén luyén cac mé hinh ngdn ngir
dua trén toan bd td hop cac tir trong mdt cau hodc truy van (huén luyén hai chiéu),
thay vi cach thirc huin luyén truyén thong dya trén tht ty xut hién cua cdc tir (tir
trai qua phai hodc két hop giira trai qua phai va phai qua trai). BERT cho phép mb
hinh ngon ngir hoc vé ngit canh cua tir vung dua trén cac tir xung quanh no, thay vi
chi dya vao tir nglr dung trude hoac ngay sau no.

Kién tric m6 hinh BERT 1a mdt bd m3d hoéa Transformer hai chiéu
(bidirectional Transformer encoder). Viéc st dung Transformer khong c6 gi dang
ngac nhién vi day 1a mot xu hudng gan day do tinh hidu qua va hiéu suét vuot troi
ctia huan luyén Transformers trong viéc phat hién cac phu thudc voi khoang cach xa
(long-distance dependencies) so vdi kién tric Recurrent neural network. Trong khi
d6, bo ma hoa hai chiéu (bidirectional encoder) 14 mot tinh ning noi bat gitp phan
biét BERT vé6i OpenAl GPT (sir dung tir trai sang phai Transformer) va két hop giira
huén luyén tir trai sang phai va mot mang riéng ré tir phai sang trai LSTM. [20]. Kién

tric cia mo hinh Bert duge mo ta theo so do Hinh 2.3.
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Hinh 2.3: Kién tric cia mé hinh BERT
Str dung b ma hoa Transformer da dugc huin luyén, BERT co6 thé biéu dién
bat ky token nao dya trén ngit canh hai chiéu ciia n6. Trong qua trinh hoc ¢6 giam
sat trén cac tac vy, BERT tuong tu nhu GPT ¢ hai khia canh.

+ Dau tién, cac biéu dién BERT sé& dugc truyén vao mot tﬁng dau ra duge bd
sung, v6i nhitng thay d6i tdi thiéu téi kién trac mé hinh tiy thude vao ban
chét cua tac vy, chéng han nhu dy doan cho mdi token hay du doan cho toan
b0 chudi.

& Thu hai, tit ca cac tham sb ctia bd ma hoa Transformer di duge huin luyén
déu duoc tinh chinh, trong khi tang dau ra bo sung s& duoc huan luyén tir
dau.

2.4.1 Biéu dién diu vao ciia Bert

DPau vao c6 thé biéu dién ctia mot cau vin ban don hodc mot cap cau van ban.
(Vi du: [Cau hdi, cau tra 16i]) dugc dat thanh mot chudi tao boi céc tir.

Chudi ddu vao BERT biéu dién mot cach twong minh ca vian ban don va cip
van ban. Véi van ban don, chudi dau vao BERT la sy ghép ndi cua token phan loai
dic biét “<cls>", token cua chudi vin ban, va token phan tach dac biét “<sep>". Voi

cdp van ban, chuoi dau vao BERT la sy ghép noi cua “<cls>", token cua chudi van
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ban dau, “<sep>", token ctia chudi van ban thir hai, va “<sep>". Ta s& phan biét nhét
quan thuat ngit “chudi dau vao BERT” v6i céc kiéu “chudi” khac. Chéng han, mot
chudi diu vao BERT c6 thé bao gém ca mot chudi van ban hoic hai chudi van ban.
Khi c¢6 mdt chudi dau vao cu thé duge xiy dung bang cach tinh tong céc token
d6 véi vector phan doan va vi tri tuong tng cuia cac tir trong chudi. Cho dé hinh dung,

biéu dién dau vao duoc truc quan hoa trong hinh dudi day:

[MASK) [MASH]
i ' N N ™ 1
Input m‘ﬂ my dogj Is (Cute || [SEP] || he H ers}( plaﬂ ##ing [[s&p]
Token i | |
Embeddings Eicwsi || Emy E'“'-*'i B || Eeute || Frsery | Ene || Ewsn| | Epiay | | Eeoing |E|sem
+ + + -+ o+ + L += + + +
Sentence
Embedding En Ea EA En EA EA EB EB EB Ea IEB
> + + + + + + + + -+ +
Transformer |
Positional
e (I (RN DD ) R I (0 ) (2] (RSN [

Hinh 2.4: M hinh dai dién diu vio cia BERT

Token dau tién cho mdi chudi dugc miac dinh 12 mot token dit biét co gia tri
12 [CLS]. Pau ra cta Transformer twong tng véi token nay sé 1a duoc sir dung dé dai
dién cho ca cau trong cac nhiém vu phan loai nhan chuong trinh. Néu khong trong
cac nhi¢ém vu phan loai vector nay duogc bo qua.

Trong truong hop cac cip cau duoc gop lai voi nhau thanh mot chudi duy nhat
chung ta phén biét cac cau theo hai cach. Pau tién, ching ta tich ching boi mot token
dat bi¢t [SEP]. Thtr hai, ching ta thém mot segment embedding cho cau A va mdt
segment embedding khac cho cau B.

Khi chi c6 mot cau don duy nhét segement embedding chi c¢6 cho cau A.

Kién tric hai chiéu ctia BERT 13 b ma hoa Transformer. Thong thudng trong
bd ma hoa Transformer, cic embedding vi tri duoc cong vao mdi vi tri ctia chudi dau
vao BERT. Tuy nhién, khac v&i bo ma héa Transformer nguyén ban, BERT sir dung
cac embedding vi tri c6 thé hoc duoc cho thiy cac embedding cua chudi dau vao

BERT la tong cac embedding cua token, embedding doan va embedding vi tri. [21]
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2.4.2 Cdi thién BERT

BERT dugc training bang cach sir dung “Mask Language Model”. Y tudng
cta phuong phap la khi ta dua mot ndi dung vao md hinh thi 15% token cua mét ndi
dung s& dugc thay thé bang token <mask> viéc ctia mo hinh 1a s& du doan tir dugc
<mask>.

VD: Sau d6 ddm chay da lan nhanh sang cac khu vuc khéc.

Sau d6 <mask> chay da lan nhanh sang cac khu vuc khéc.

@ Mas'k LM Ma% LM \ /@/Gﬁm StarVEnd Spax

— — O
N PR >
BERT .' .............. . .' ..! -« BERT
Bl EE=E- Gale)- EEE-
o o T L T L e e e e i e ey

= CAEE 6 . G
Masked Sentence A PR Masked Sentence B Question * Paragraph
Unlabeled Sentence A and B Pair / Question Answer Pair

Pre-training Fine-Tuning

Hinh 2.5: Quy trinh tdng thé pre-training va fine-tuning cia BERT

Mbét kién trac duogc st dung cho ca pretrain-model va fine-tuning model.
Chung ta sit dung cing mot tham sé huén luyén trude dé khaoi tao mo hinh cho cac
tac vu downstream khéac nhau. Trong sudt qué trinh diéu chinh thi toan bd cac tham
sd cuia cac 16p hoc chuyén giao s& duoc tinh chinh. [CLS] 1a mot ky tu (token) dic
biét dugc thém vao trude moi vi du ddu vao va [SEP] 1a mot ky ty phan tach dic biét

(vi du: phan tach cac cau hoi / cau tra 101). [22]

2.4.3 Pre-training BERT
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Cac md hinh ngon ngit truyén thdng tir trai sang phai hodc tir phai sang trai
khong duoc str dung dé Pre-training BERT ma st dung hai nhiém vu khéng duoc
giam sat (unsupervised tasks).

Nhiém vu s6 1: Masked Language Modeling (MLM) la mot tac vu cho phép
tinh chinh lai cac biéu dién tir trén cac bd dit liéu khong duoc gidm sat bat ky. MLM
c6 thé dugc ap dung cho nhitng ngdn ngit khac nhau dé tao ra biéu dién nhung cho
chung.

Nhiém vu s6 2: Next Sentence Prediction (NSP) 1a mot bai toan phan loai hoc
c6 giam sat v6i 2 nhin. Pau vao ciia mod hinh 12 mot cip cau sao cho 50% cau thir 2
duoc lva chon 1a cau tiép theo ctia ciu thir nhét va 50% duoc lua chon mot cach ng?iu
nhién tir b van ban ma khong c6 méi lién hé gi véi cau thir nhat. Nhan ciia mo hinh
s& twong tng voi IsNext khi cdp cau 1a lién tiép hoidc NotNext néu cip cau khong
lién tiép.

Ciing twong tw nhu mod hinh Question and Answering, chung ta can danh déu
cac vi tri dau ciu thtr nhéat bang ky tu [CLS] va vi tri cudi cac cau bang ky tu [SEP].
Cac ky tu ndy c6 tac dung nhan biét cac vi tri bat dau va két thuc cia timg ciu thir

nhét va thir hai. [23]



28

Output
Probabilities

| Softmax )

| Linear )

( ¢ )
[ Add & Norm }e=
Feed
Forward
s 1 ~\ [ Add & Norm Je=
~>| Add & Norm ) Multi-Head
Feed Attention
Forward D ) N x
i l J~
Add & Norm
Nx I
~| Add & Norm ) Ve
Multi-Head Multi-Head
Attention Attention
—_t ) t
o J k —,
Positional Positional
Encodi D & i
ncoding Encoding
Input Output
Embedding Embedding
Inputs Outputs

(shifted right)

Hinh 2.6: So @6 Kién tric mé hinh BERT cho tiac vu NSP
2.4.4 Kién tric ciia BERT
Transformers 12 mé hinh st dung phuong thuc attention. Sy ra doi cua
transformer da giai quyét dugc van dé ciia cac mo hinh nhu LSTM, BiLSTM 1a mét
thong tin, thoi gian training dit liéu 1au. Phuong thirc attention hiéu don gian cac tir

quan trong trong mot cau s€ c6 anh hudng 16n hon dén y nghia cua cau.
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Transformers gom 2 phan encoder va decoder: bao gom nhiéu block xép

chdng 1én nhau. V&i BERT chi sir dung Encoder.

DUTPUT {I am a ‘;turfent]

+

(- = 1 2
[ ENCODER + [ DECODER

. : 3 :
[ ENCODER [ DECODER

I . . =
[ ENCODER [ DECODER

) o )
[ ENCODER [ DECODER

I : . g
[ ENCODER [ DECODER

) i ) ’
[ ENCODER [ DECODER
.

f J
INPUT SLis n:-t:.lr‘lu]!ﬂw

Hinh 2.7: Kién tric transformer

.

Feed Forward
Neural Network

Feed Forward

Neural Network

= O] z. [ I

Self-Attention

LV ¥ ¥ J

2 I I B I

Thinking Machines

Hinh 2.8: Kién tric ciia mot block transformer
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Céc tir khi dua vao s& duoc embedding vé dang vector (& vi du trén ta c6
vector c6 kich thudc 1 1x64) duge thu gon lai dé d& biéu dién. Tiép theo s& dén budce

tinh toan.

Input Thinking Machines

Embedding X, L X;|

Queries qi| | q;lID wa
Keys SIS L EED

Values wil T[] val | | Wwv

Hinh 2.9: M6 hinh Kién trac Self-Attention

Ta ¢6 3 ma tran tham s60 Wq, Wk, Wv dai dién cho Querry, Key, Value s€ dugc
khéi tao co6 kich thudce s6 hang bang véi chiéu cua vector, s ¢t tuy thude vao cach
ta chon. Ta lan luot lay cac vector cua tir nhan vdi cac ma tran nay ta s€ thu dugc cac

vector twong ing nhu trén Hinh 2.9 (Tich ma tran)
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Input Thinking Machines

Embedding <[ [ [ 1] 2 [ [ [ ]
Queries g [T q: [T
Keys < (DI [N
Values V1 Dj:l V2 I:Dj

Score qie ko= qie ke =
Divide by 8 ( dy )
Softmax

Softmax

X v [ v

Value

Sum z [ z2 [

Hinh 2.10: M6 hinh tinh m{t vector Attention

Tiép d6 ta s& lan luot 1iy vector q nhan tich v6 huéng véi cac vector k trong
cau ta s€ thu dugc trong s6. Cac trong s6 dugc chia cho cin bac 2 chiéu cua vector
(6 day vector c6 chiéu dai 1a 64) sau d6 dua qua ham softmax. Lam lan luot twong
tu v&i cac tir con lai trong cdu ta s€ thu dugc cac vector z con lai. D6 1a kién trac cua

1 block encoder transformer.
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Nhu vy viéc xép chong nhiéu block thi output cia 1 block s& 1 input cua
block khac. (Vector z s& c6 cung kich thude véi vector dau vao). M6 hinh BERT s&
c6 12 block xép chdng 1én nhau, hay con goi 1a 12 16p. V6i BERT large ta s& c6 24
block. [24]
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CHUONG 3: TRIEN KHAI UNG DUNG

Trong chuong nay trinh bay cadc phuong an cai dat phuong phap ty dong phan
loai va bd sung theo ting chii ¢ ctia chuong trinh Truyén hinh da duoc xdy dung &
Chuong 2.

3.1 So' @6 chirc ning hién thi danh sach kénh

V6i mo hinh OTT thi khi nguoi dung mudén xem danh sach cac chuong trinh
c6 thé xem vao cac thoi diém nao d6. Ngudi dung c6 thé nhip tén mot thé loai bat
ky thi dau ra cta danh sach s& khéi tao mot danh sach chwong trinh phét song theo
thé loai cua nguoi dung yéu cAu, khong 1¢ thudc vao khai niém “Kénh” c6 dién, chi
tap trung vao ndi dung / chu dé cta ndi dung ma nguoi thué bao quan tam. Hinh 3.1

thé hién so do chirc nang hién thi danh sach cac kénh cho nguoi dung theo timg chu

de.
% tvs Cung cap ngi dung Transcoder Streamer
LA (Tumer,
Thué bao Streamer...)
| T

| I
| ]
: Xin danh sach kénh(} |

Truy cép configl}

i cdu tc d ol ldu()

O ————

I Gt nh kidm tra glaa third]

:.;;f ___________________

¥hiy tao danh sach kinhy)

json_encode(danh sach kénhjf

|
L
L}
| |

Hinh 3.1: So' d6 chirc niing cip nhat danh sach kénh cho ngudi dung
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3.2 Xay dung b0 dir liéu

Vi¢e thyc hién xay dung bd dit li¢u ludn van da thyc hién theo cac giai doan

trong mo hinh dudi day:

Website
https'~tvanlich-phat-song him

|

Thu thap dir licu

]

Tiéu dé phat

s0ng

Tién xur Iy

B6 di ligu

Hinh 3.2: M6 hinh xay dung b¢ dir li€u
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3.2.1 Thu thdp dir liéu
Luan van duoc léy dir li€u phat song tir trang web VTV: https://vtv.vn/lich-

phat-song.htm

Dir lidu khoang 1000 tiéu dé phat séng cta dich vy truyén hinh VTV mdi
ngay. NGi dung bao gé)m cic cha dé nhu: phim truyén, thoi sy, thé thao, giai tri, ca
nhac, k¥ ning song, tré em, du lich. [25]

Dir liéu duoc le‘iy tur trang web theo dinh dang nhu Hinh 3.3.

<d1iv class="timeline-trame”>
<div class="timeline">
<div class="unit"»>00:00</div><div class="unit">0Q:30</div><div class="unit">01:00</div><div class="unit">@1:38</div><diy
</div>
</div>
<fdiv>
<div class="window">
<ul class="list-channel">
<lir<a href="/truyen-hinh-truc-tuyen/vtvl.htm" title="Xem truy&n hinh truc tiép kénh VIV1" style="width:119px; height:122px;
<ful>
<div id="wrapper" class="">
<ul class="programs"»><li duration="15" class="program"><span class="time">@0:0@</span><span class="title">Thdi su @h</span>«
</div>
</div>
<1 class="shadow-rp left"»><i class="shadow-corner bottom-left"></i>¢/i><i class="shadow-rp right">

Hinh 3.3: Dir li¢u tir trang web VTV
3.2.2 Tién xiv ly
B dit liéu sau khi thu thap dugc tir trang web VTV sé& dugc tién hanh xur 1y.
Luan van thyc hién tién xir Iy dit liéu bang cach loai bo cac thé¢ HTML, JavaScript....
Cai dat xtr ly dir liéu trén ngon nglr Python nhu sau:
from bs4 import BeautifulSoup
import requests
import pandas as pd
from datetime import date
import os
VTV _link = "https://vtv.vn/lich-phat-song.htm"
def crawler():
today = date.today()
file name = 'data ' + today.strftime("%d_ %m_ %Y") + '.xlsx'
response = requests.get(VTV _link)
soup = Beautiful Soup(response.text, "html.parser")

title = soup.findAll("span", class ='title")
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Is_title = [i.text for i in title]
data frame = {"title":Is _title}
data frame = pd.DataFrame(data=data frame)
data frame.to_excel(os.path.join('data’, file name))
if name == main "
crawler()
3.2.3 Gdn nhdn
B6 dit liéu thudc vé linh vuc dich vu phat séng truyén hinh nén luan van duoc
tién hanh gan nhan cho b dir 1iéu theo cac chu dé nhu: Giai tri, Du lich, Phim truyén,
Ca nhac, Thé thao, Thoi sy, K§ ning séng, Tré em.
> Sir dung thuit toan K-Means dé gan nhén cho bj dit liéu:
Cai dat thuat toan K-Means trén ngén ngir Python:
import pandas as pd
from collections import Counter
from sklearn.feature extraction.text import TfidfVectorizer
from sklearn.cluster import KMeans
import argparse
from tqdm import tqdm
map_dict label = {
2: 'phim truyén',
: 'ca nhac',
:'giai tri',
: 'thot su',

: 'ki nang song',

A O N O W

- 'thé thao,
1:'du lich',
7: 'tré em'

h

if name ==

' '

__main__"



37

arg_parser = argparse.ArgumentParser()
arg parser.add_argument('--data_dir")
args = arg_parser.parse_args()
data = pd.read_excel(args.data dir)
all text, all label text=T[],[]
for 1 in tqdm(range(data.shape[0])):
title = data['title'][1].lower()
all text.append(title)
vectorizer=TfidfVectorizer()
X = vectorizer.fit_transform(all_text)
print(X.shape)
cluster = KMeans(n_clusters=S8)
labels = cluster.fit_predict(X)
text label = [map dict label[i] for i in labels]
data_frame = {
'title' : all text,
'label' : text label
}
df = pd.DataFrame(data_frame, columns='title','label'])
dfito_excel('data/labed data.xlsx")
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> Tap nhin luin vin xiy dung bao gdm 8 nhin:

Bang 3.1: Bang nhan va vi du

1 Chuyén di mau xanh Phim truyén
2 Hanh trang cudc song Ca nhac

3 Hanh trinh yéu thuong K¥ nang

song
4 Khong gian xanh - nha tknt thanh thao - nha c6 thu Giai tri
cung

5 | Ky trc sai gon - thanh phd ho chi minh Thoi sy

6 | Sukién thé thao Thé thao

7 Thé gi6i dudi nude Tré em

8 Du lich ky thua: gd ctra tham nha Du lich

3.2.4 Théng ké bé div liéu

Bang 3.2: Théng ké tan suit cac nhin trong bd dir liéu

1 Phim truyén 242 25,18
2 Ca nhac 31 3,22
3 K§ ning song 78 8,11
4 Giai tri 226 23,51
5 Thot su 211 21,95
6 Thé thao 21 2,18
7 Tré em 19 1,97
8 Du lich 133 13,83
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Phim truyén Ca nhac Gidi tri Thatk sur K§ ning séng e thao Du lich Teem

Hinh 3.4: Biéu d0 s6 hrong cac nhin ciia chwong trinh dung dé training

3.3 Thiét 1ap thue nghiém

Véi b6 dir liéu chuan bi cho thiét 1ap thuc nghiém, luan vin liy dugc 1000
tiéu dé cua lich phat song truyén hinh theo phap quy tiéng viét. Luan vin duoc chia
thanh 8 nhan.

Dé danh gia két qua ciia viée xac dinh thyc thé va thudc tinh ta danh gia thong
qua d6 chinh xac (precision), do bao phu (recall), tinh cAn bang cta do chinh xac va
dd bao phu (F1) dugc xac dinh nhu sau: [26]

s0 nhan gan ding

precision = —; I~ .
tong s6 nhan duoc gan

s6 nhan gan dung

recall = — ~ = p
tong so nhan thuc té

2 x precision * recall
F1 =

precision + recall
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3.4 Cong cu thuc nghiém
Ludn van st dung hai cong cu thuc nghiém la sklearn svm Linear SVC st
dung cho m6 hinh SVM va simpletransformers sir dung cho hai mé hinh con lai 1a
BERT multilingual va PHOBERT.
Sklearn svm Linear SVC
Sklearn svm Linear SVC tuong tu nhu SVC véi tham sb kernel = “linear”,
nhung dugc trién khai duéi dang liblinear chtr khong phai libsvm, né linh hoat hon
trong viéc lya chon cac ham penalties va ham loss va nén mé rong quy mé tét hon
dén sb luong 16n dit lidu.
Dé cai dit cong cu ta dung 1énh:
Pip install sklearn
Simpletransformer model dugc xay dung véi mot nhiém vu xu 1y ngdn ngix
tw nhién cu thé. Mdi mé hinh nhu vay duoc trang bi céac tinh nang va chirc nang dugc
thiét ké dé phu hop nhit v6i nhiém vu ma chung du dinh thuc hién.
Dé cai dat st dung ta dung lénh:
Pip install simpletransformers
Pip install transformer
Pip install underthesea
Pip install torch
Pip install scikit-learn
Ca 3 mb hinh déu sir dung cong cu ngdn ngir Python.
» Cai dat mo hinh SVM trén ngon ngir Python:
vectorizer=TfidfVectorizer()
X = vectorizer.fit_transform(svm _title)
classifier=svm.SVC(kernel='linear', C=0.1, decision_function shape='ovo')
classifier.fit(X,all label)
svm_predict = classifier.predict(X)
print(classification_report(all label,svm_predict,

target names=list(data dict.keys())))
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» Cai dat mo hinh PHOBERT trén ngon ngitr Python:
Config=AutoConfig.from_pretrained('vinai/phobertbase',output_hidden_states
=True)
phobert model =TFAutoModel.from_pretrained ('vinai/phobertbase', config
=config)
tokenize =AutoTokenizer.from_ pretrained('vinai/phobert-base')
def infer data (embed data, target model):

label predict =[]
for line in tgdm(embed data):
line = tf.convert to tensor(line)
line = tf.reshape(line, (1,3072))
predict = model.predict([line])
predict = np.argmax(predict, axis=1)
label predict.append(predict[0])
return label predict
results = infer data(phobert embed, model)
print (classification report (all label, results, target names=list (data dict.
keys())))
»  Caidat mo hinh BERT multilingual trén ngon ngir Python:
multilingual tokenizer=BertTokenizer.from pretrained('bert-base-
multilingual-cased')
multilingual model = TFBertModel.from_pretrained("bert-base-multilingual-
cased")
results = infer data (multilingual embed, model multilangual)

print (classification report (all label, results, target names=list (data dict.

keys())))
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3.5 Cac mo6 hinh thuc nghiém

Luédn van da thyc hién 2 loai gan nhan cho ti€u dé truyén hinh vo1 viéc st
dung 3 dang md hinh khac nhau dé so sanh 1a: SVM, BERT multi language va
PHOBERT.

% Mo hinh SVM

M6 hinh SVM luén van thyc nghiém st dung pipeline dé thuc hién cac bude
theo trinh ty véi mot ddi tuong, dung TfidfVectorizer dé thay ddi vector van ban
duoc tao bai bd vector dém va dung hé trg may vector LinearSVC.

% MO0 hinh BERT multilingual

BERT multilingual 1a mdt mé hinh ctia google BERT da ngdn nglr. M6 hinh
duoc dao tao trude trén 100 ngdn ngit hang dau c6 Wikipedia 16n nhat bang cach sir
dung v61 muc ti€u tao ra md hinh ngén ngtr bi che (masked language modeling -
MLM). M6 hinh dugc phan biét chir hoa va chir thuong.

Luan van dugc st dung md hinh huén luyén cho trude bert-base-multilingual-
cased. Trong md hinh huin luyén luin vin sit dung ClassificationModel cua
simpleTransformer dé tao ra mo hinh huén luyén. Luan van thuc hién huin luyén voi
s6 lwong train epochs 1a 1.

% MOo6 hinh PHOBERT

PHOBERT 1a md hinh huin luyén trudce, dac biét chi huén luyén danh riéng
cho tiéng Viét. PHOBERT huén luyén dua trén kién trac va cach tiép can giong
RoBERTa.

Tuong tu nhu BERT, PHOBERT ciing c6 hai phién ban 1a PHOBERT base
voi 12 transformers block va PHOBERT large véi 24 transformers block.

X4y dung model huin luyén PHOBERT c6 hai lya chon 1a Fairseq va
Transformer. Ludn van lga chon tht nghiém véi Transformer va st dung
BertForSequenceClassification dé tao model. Trong phan loai binary luan vin thuc

hién huan luyén voi s luong epochs 1a 1, batch_size 1a 1000.
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3.6 Két qua thuc nghiém
Luan vin tién hanh lam thyc nghiém theo ting nhan. Két qua thuc nghiém
ting phuong phap kha kha quan. Dudi day 1a bang két qua mo ta cic mé hinh thyc

nghiém.

1l
id

Hinh 3.5: Biéu do két qua thye nghiém phén loai ciia 3 mé hinh

Biang 3.3: Két qua thwe nghiém phén loai ciia 3 mé hinh

SVM 54 57 53
BERT multilingual 1 16 13
PHOBERT 94 92 92

Tir bang két qua nhan thdy v6i do do F1 mé hinh PhoBert cho két qua tot nhat
(92%), cao hon mo6 hinh BERT multilingual (13%) va cao hon m6 hinh SVM (53%)

M0 hinh PhoBert cho két qua t6t nhat.

Két qua chi tiét cho tirng nhin duoc trinh bay ¢ dudi day:
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Bang 3.4: Két qua thuc nghiém phén loai sir dung mé hinh SVM

1 Phim truyén 100 83 91
2 Ca nhac 100 3 6
3 K¥ ning song 0 0 0
4 Giai tri 35 100 52
5 Thoi su 98 20 33
6 | Thé thao 0 0 0
7 Tré em 0 0 0
8 Du lich 100 56 72

Bang 3.5: Két qua thwe nghiém phin loai sir dung mé hinh BERT

1 Phim truyén 73 40 52
2 Ca nhac 4 35 7
3 K§ ning séng 27 9 13
4 | Giai tri 29 20 24
5 Thoi su 54 3 6
6 | Thé thao 3 19 5
7 Tré em 4 16 6
8 | Dulich 4 3 3
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Bang 3.6: Két qua thwe nghiém phén loai sir dung mé hinh PHOBERT

1 | Phim truyén 99 98 98
2 | Canhac 100 94 97
3 | Ky niang song 93 83 88
4 | Giaitri 87 91 89
5 | Thoi su 86 91 89
6 | Thé thao 100 90 95
7 | Tréem 100 89 94
8 | Dulich 98 92 95

Tir cac bang két qua trén nhan thay:
Két qua phan loai nhi phan theo tirng nhan ciia cdc md hinh kha trén léch. Céc

nhin dugc phan loai theo md hinh PhoBert diéu dat két qua kha tét, déu trén 85%.
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CHUONG 4: PANH GIA KET QUA THU NGHIEM

Chuong nay mé ta chi tiét vé viéc thir nghiém cai tién moé hinh OTT trong linh
vuc phan loai nd1 dung chuong trinh phat.

4.1 Mo ta két qua phén loai chwong trinh
¢ Giao dién chuong trinh:

Hinh 4.1 12 giao dién hién thi danh sach cac kénh truyén hinh duoc trinh
chiéu trong ngay. Ngudi dung nhap vao 6 tim kiém dé tim danh sach cac kénh
dang duoc trinh chiéu trong khung gio cua lich phat séng VTV,

Vi du: Nguoi dung nhap “Thé thao 24 gio™ thi danh sach theo chu dé thé
thao s€ hién thi 1én theo cac kénh cia VTV. Nguoi dung chon kénh theo noi

dung ma ho yéu thich hodc tim cac khung gio ma ho c6 thé xem.

NAME OF TV SHOW

CHANNEL

Hinh 4.1: Giao dién danh sach lich phat song VTV
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<« C @ 1290025000/ find * @

NAME OF TV SHOW

@ charr

Hinh 4.2: Giao dién tim kiém ndi dung theo sé thich ciia nguoi diing

¢ Biéu do:

Gidi tri

Phim truyén
Ca nhac
Thai sy

Ki nang séng
Thé thao
Tré em

Du lich

Hinh 4.3: Giao di¢n biéu dd theo tirng nhin ciia chwong trinh
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4.2 Két luan

Dé tai phan loai chuong trinh truyén hinh Internet theo ndi dung 1a mét trong
nhiing phuong phap gitip cho ngudi xem tiép can véi ndi dung truyén hinh trong
khoang thoi gian ngin nhat.

V6i tinh nang twong thich chwong trinh, lich xem truyén hinh quen thudc duoc
phan tich lai. Kénh truyén hinh khong con giit vai trd quan trong trong viée tim kiém
ndi dung can xem. Tir khoa tim kiém & day la su phan loai thuc su cua chuong trinh
phat song. Viéc tim kiém tir khoa c6 trong tén chwong trinh, viée sap xép cac chuong
trinh theo chu dé cia ndi dung sé& cai tao hoan toan giao dién cua lich phat song cung
cap trong dé tai.

Dé tai dd nghién ctru khai quat vé cac tua dé cia chuong trinh Truyén hinh va
tu dong phan tich ngit nghia theo phwong phap xir Iy ngdn ngir ty nhién dé phan 16p
thanh nhiéu tuan di liéu ciia cac chuong trinh truyén hinh, tap hop cac tir khoa thuong
gip cho mdi chu d& dé goi y trude cho ngudi xem. Tén twa dé thuong 1a 1 ménh dé
khéng tron ven (khéng du thanh 1 cdu tron nghia), viéc phan tich bang hoc sau s&
khong thé cho két qua tot. Twa d& 1a tiéng Viét Nam, cac kiéu choi chir trong dung
tir dé tiéu dé thém sdc tich, v.v... cling gdy anh hudng khong nho dén két qua du
doan cua hé thong.

Viéc mét can bang trong chu dé phat song cua truyén hinh (tré em va du lich
chi chiém phan nho trong toan chwong trinh truyén hinh) ciing tic dong dén sy sai
léch trong viéc du doan chu dé. Viée su dung mo6 hinh PhoBert duoc huin luyén
truGe voi nhiéu tir viet ngit hon, viéc tu dong tim kiém qua cac nguén tim kiém trén
Internet dé hiéu thém méi trudng cho nhirng twa dé ciia chuwong trinh, lam phong phu
thém vé sd luong va chét luwong cua tap tin dugc hoc thém cho mé hinh huin luyén
13 nhitng hudng di kha thi va htra hen s& cai thién tot hon viéc nhan biét / phan loat
tén chuong trinh mot cach nhanh chong va chinh xac.

4.3 Kién nghi huwéng nghién ciru tiép theo
Huéng nghién ctru tiép theo 14 tién hanh cai dit danh gia phwong phép tu dong

dé phan bd ndi dung theo kénh phat trong méi trudng Internet thuc té.
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Dé tai can nghién ctru phat trién thém cac giai phap, thuat toan AI (Deep
learning, Machine learning) dé phan tich diéu khién dang Text va giong n6i dé phan
loai dap tmg nhu cau thyc té, gitip cho ngudi dung cé thé tim kiém nhanh noi dung
chuong trinh truyén hinh muén xem, goi y cho ngudi dung cac chu dé theo sé thich,
thoi quen trong khoang thoi gian ngin nhat va chinh xac nhét.

Cai thién giao dién dé than thién hon cho nguoi dung bang tinh ning tuong
thich theo chuong trinh phat song. Dé tai di dé xuit mot phuwong thirc khac han véi
truyén hinh truyén thong dé xem TV. Ngudi xem s& x4c dinh cha & minh muén xem
khi bat TV.
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