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TOM TAT: Véi sw bing né ciia Internet, nguoén théng tin ngay cang nhiéu va da dang da~n dén nhu cau phan logi va toém tit
théng tin ngdy cang tré nén vé cing can thiét. Nhitng ban tin tir cdc video ld nguon thong tin rit €6 gid tri gilp ching ta cap nhdt
nhitng ban tin cé dgce thong tin thoi sy nhat. Tuy nhién, véi nhing video khd dai, trong khi cugc song ¢ cdc dé thi dién ra ban ron
gay kho khan cho nguoi ding dé c6 thé theo doi hét toan bg video. Pong thoi nhu cau tim kiém néi dung tir video ciing rdt can thiét.
Tém tdt cic ndi dung video c6 thé gitip ngwoi ding ndm bdt nhanh cdc chii @é va ngi dung video, dong thoi hé tro cho cdc céng cu
tim kiém dé cé dwoc nhitng thong tin ma ngwoi dimg quan tam thay vi phai xem hét toan bé néi dung video.

Trong nghién citu nay, chiing téi danh gid dé hiéu qud ciia 6 phirong phdp tém tdt van ban trén cdc video tdp hop tir 9 chii
dé tin tirc phé bién. Trwde khi tém tat, ching t6i dd tién hanh loc bot nhiéu dé tir @6 cé néi dung van ban dwoc trich xudt 16t hon.
Két qua thwe nghiém cho thdy Textrank cho két qua tot nhat va cdc Video dua tin tirc vé thé giGi, va ban tin Khoa hoc cho d¢ chinh
xdc t6m tdt cao nhat Két qua cung cho thay viéc loc nhleu la rdt can thiét khi trich xudt ndi dung van ban trong cac video tin tirc.
Phuwong phap dé xudt mong doi cé thé tlep tuc cdi tién dé ap dung trong cdc linh viee xiv Iy t6m tdt ngi dung dp dung cho cdc dai
truyén hinh, dua tin titc phéng sw hang ngay.

Tiv khoa: Loc nhiéu, Tém tdt van ban, Video tin tirc.

I. GIOI THIEU

V6i su phat trién khong ngimng cia internet, s6 luong video trén mang ngay cang ting, doi hoi phai to chirc va
phén loai chung hiéu qua dya trén ndi dung. Trong viéc phén loai cac chu dé cua video, viéc tu dong nhan dang cac chu
dé chinh trong video 1a mot khia canh quan trong. Cac tic vu nay c6 nhiu tng dung tiém ning dé tim va kham pha noi
dung video ciing nhu hd trg phan tich lugng 16n dit liéu video cho muc dich nghién ctru hodc quang cao. Viéc phan loai
theo chu dé cling thuan tién cho viéc phan tich luvgng 16n dir liéu video nhdm muc dich nghién ciru xu huéng hoic mau
hanh vi cua nguoi dung ciing nhu ¢o thé sur dung dé phan loai video trong truyén hinh, phuc vu cho cong tic san xuit,
luu trlr va phan phéi. Bén canh viéc phén loai theo chu dé, nhu cau tom tit xtr 1y van ban dudi dang video cling ngay
cang nhiéu. Didu ndy bao gdm céc tic vu nhu trich xuat vin ban c6 lién quan tir video, tao chu thich va phu dé ciing
nhu thuc hién phan tich cam xuc trong van ban. Cac tac vu ndy c6 nhidu ung dung tiém ning, bao gom cai thién kha
ning tim kiém va kha ning kham pha ndi dung video, cung cip kha ning tiép can tot hon cho nhitng nguoi khuyét tat
vé thi giac hodc thinh giac va hd tro phan tich lwgng 16n dit liéu video cho muc dich nghién ctru, khai thac, luu trit va
phan phéi hiéu qua cac video trén moi trudng mang hodc cac nén tang video khac.

Trong nghién ctru nay, Chung t6i danh gia mot s6 phuong phép dé tom tit vin ban dugc trich xuét tir cac video
tin tirc. Chung t6i thao luan vé mot s6 hudng nghién ctru ve tdm tat van ban va danh gid nhitng tiém nang trong linh
vuc ndy trén cac ndi dung vin ban duoc trich xudt tir cac Video. Chung t6i tién hanh xir 1y video trudc khi trich xuat
n6i dung vin ban bang cac thuat toan loc nhidu dé c6 thé trich xuét dugc nhiéu ndi dung van ban thong qua giong noi
phat thanh vién. Sau d6 thuc hién cac phuong phap dé tom tit ndi dung vin ban tir video va danh gia so sanh giita giai
thuat duoc khao sat, phan tich cac két qua tom tit giita cac chi d&. Nhu di thé hién trong két qua thuc nghiém, dong
g6p chu yéu ciia nghién ciru gdm danh gia phan tich tiém ning cta cac ky thuat xir 1y nhiéu am thanh, tém tit vin ban
dé thé hién tinh ung dung thuc tién ciia cic thuat toan ndy trong viéc tom tit ndi dung trong cac video tin tirc.

IL. CAC NGHIEN CU'U CO LIEN QUAN

Céc nghién ciru xir Iy vén ban trong video 1a mdt chit d& duge quan tAm, v6i nhiéu nghién ciru dugc dé xuét
trong nhimg nam gan day. Mot khia canh quan trong trong trich xut ndi dung tir cc giong noi (tir phat thanh vién) la
giam tiéng 6n nham muyc dich loai bo bét ky yéu t6 ngoai lai ¢6 thé anh huong trich xuit ndi dung tir giong noi trong
video, c6 mot s dé xudt giam tiéng on khi nhan dang giong ndi trong [1, 2]. Noi dung video ciing co thé trich xudt tur
hinh anh tir cac khung hinh trong video nhung kha thir thach do phéng chit, mau sic va nén cta hinh anh, ciing nhu sy
hién dién cua cac yéu t6 hinh anh khac c6 thé can tré qua trinh nhan dang vén ban.

Thach thirc quan trong trong xir 1y van ban cho video 14 tom tit vin ban gom cac tic vu xac dinh théng tin quan
trong c6 dong nhat trong video. Nhidu ky thuat khac nhau di dugc dé xuit cho muc dich nay, bao gdm xur Iy ngon ngi
tu nhién, hoc may va hoc sdu. Cac phuong phap nay thudng lién quan dén viéc phan tich noi dung 4m thanh, hinh dnh
va vin ban cua video dé xac dinh cac chu dé va khai niém chinh, sau d6 tao mét ban tom tit chira thong tin can thiét.
Trong cac nghién ciru trudc day vé tom tit van ban ty dong, cac nha nghién ciru da thu nghiém mdt loat cac mo hinh
méy hoc dé tao ra cic ban tom tit chinh xac. Ching han, mot nghién ctru & [3] da st dung bay mé hinh co s& hoc may
khac nhau, bao gém Hoi quy logistic, Cay quyét dinh, Rung ngﬁu nhién, Naive Bayes, XGBoost, Mang noron than
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kinh va SVM dé tao ban tom tit. Sau dé, cac tac gia da sir dung phuong phap hoc dong bo dé két hop cac dy doan tir ca
bay mé hinh, din dén du doan chinh xac hon bt ky mé hinh riéng 1é nio co thé dat dwoc. Cac thong sb st dung trong
k¥ thuat nay dugc lya chon can than dé dat dugc do chinh xéac tbi da sau nhiéu lan lap lai. Dé cai thién hon nita két qua,
céc tac gia da st dung cac k¥ thuat hoc cum, cu thé 13 sir dung phurong phép phan cum k-mean dé nhom céc cau twong
tu lai v6i nhau. Cach tiép can nay da cai thién tinh mach lac va dé doc ciia cac ban tom tat. Cac tac gia da dat dugc két
qué tot nhat khi sir dung cac md hinh Rirng ngau nhién, XGBoost va Mang than kinh, v&i mé hinh cta ho dat dugc
diém ROUGE-1 14 0,78, diém ROUGE-2 trung binh 14 0,66 va diém ROUGE-L 14 0,76. Thém nita, hau hét cac phuong
phap chiam diém cau duogc st dung 1 phd bién. Cac phuong phap chim diém dugc phéan loai nhu chidm diém tir, chAm
diém céu va cham diém db thi dién hinh nhu [4]. B¢ dit liéu trong céc nghién ctru d6 bao gém céac bai bao y sinh va cac
cau g cu vién dugc trich xuit dé tom tit bang cach sir dung phuong phap dya trén quy tic. Sau do, ching biéu dlen
cac cau nay va cac mdi quan hé ciia chiing dudi dang biéu dd, véi cac nit biéu thi cac cau va cac canh biéu thi su gidng
nhau vé ngir nghia giita cac cau. Ho da sir dung khai thac tap muc dé xac dinh cdc cum tir quan trong trong cdu va sir
dung cic cum tir nay dé nhom cac cau thanh cac nhom mach lac. Két qua ciia nghién ctru cho thdy rang phwong phap
dé xuét cua ho vuot trdi hon mot sb phuong phap co ban vé ca diém s6 ROUGE va danh gia cua con nguoi. Mac du
nhiing nghién ctru nay da cho thiy két qua diy hira hen trong linh vuc y sinh, nhung van chua rd lidu phuong phap dé
xut ¢ thé dugc mé rong sang cac linh vyc khac nhu phuong tién truyén thong xa hoi va tin tirc hay khong. Trong
nghién ctru tir [5], cdc tac gia da tom tat vin ban bang cach xép hang cac cau va cac cau duoc chon vao phan tom tit.
Mot phuong phap khac dé xuét cach tiép cén theo ngir nghia [6]. Dé dat duoc mot ban tom tit chinh x4c nhét, cac tac
gia trong [6] di loai bo nhing cau vin ngin va loc bo nhing thong tin khong li€n quan. M6 hinh dugc dé xuét taora
cac cau theo trinh ty thoi gian dya vao thir tu ching xuét hién trong tai li¢u goc va sir dung phuong phap tiép can
heuristic @& chon nhém cdu c6 ¥ nghia tot nhit cho ban tom tat. Céc tac gia cho rang tiép can cua ho khic phuc dugc
nhiing thiéu sét ciia cac phuong phap hién c6 va cung cip mot ban tom tit cAn bang hon, va ho ciing st dung cac md
hinh tom tit vin ban nhu cac k¥ thuét dua trén phuong phap Luhn [7], Edmonson [8], Latent Semantic Analysis (LSA)
[9], LexRank [10] va TextRank [11] dé so sanh trong cac thuc nghiém trén céc tai liéu vin ban thu thap tir Wikipedia.
Két qua thé hién LexRank cao hon TextRank, va cic phuong phap dua trén LSA, Luhn, Edmonson. Du vdy, cach biét
chinh xac giita LexRank va TextRank 1a khong 16n. Trong nghién ciru nay, ching t6i s& tién hanh thyc nghiém dé
danhg gia cac giai thuat nay trén cac ndi dung vin ban duoc trich xuat tir giong noéi trong cac video tin tic v6i 9 chu dé
khéc nhau. Cac giai thuat nay van dugc sir dung trong cac nghién ctru gan ddy dé xur 1y va tom tit vin ban [12, 13].

III. PHUONG PHAP THU'C HIEN

Trong phin ndy, ching toi sé& trinh bay phwong phap duoc dé xuit dé tom tit ndi dung vin ban tir cac giong noi
trong video bao gom cac budc chinh nhu minh hoa trong Hinh 1: lgc nhiéu, trich xuat ndi dung tir cac giong noi, phan
loai va tom tat ndi dung am thanh trong video.

Dé chuyén ddi video thanh am thanh, chung t0i su dung FFmpeg [14] d@é trich xu4t 4m thanh tir tép video goc
Tiép d6, chung t6i ap dung hai phuwong phap. dé loai bo tiéng 6n khoi 4m thanh di dugc chuyén doi. Phuong phap du
tién la Noisereduce[15, 16], gitip giam tiéng 6n trong 4m thanh va phwong phap thi hai 1a DeepFillterNet [17], mot mo
hinh hoc sau dugc st dung dé loai bo tiéng on khoi am thanh.

Text: " thdng tin tai tinh Iam ddng ngay sau 2 vu sat I& lam cho 3 ngurdi thiét mang y
ban nhan dan tinh Iam ddng d4 c6 van ban hda téc chi dao cac co quan don vi dia
phurong thuéc tinh khan trirong thurc hién cong tac phong chéng sat I& va dam bado an
toan lao ddng trong thi cong cac cong trinh dw &n trén dia ban cac co quan chi dau te
don vi thi céng khan trirong ra soat thuc hién cac bién phap dam bao an toan lao déng
nhét Ia cac dw an cong trinh thi cong tai cac vi tri c6 nguy co sat I& a4t thi cong may
dirng c6 d0 rét Ién t6 chirc kiém tra cac cong trinh dy an trong qua trinh thi cong va cac
khu vire dén cur sinh song tai khu virc doi doc paris c6 nguy co'sat I& cao khu vuc trung
thap kip th&i phat hién va yéu ciu chi dau tw don vi thi cong dirng thi cong cac cong
trinh dw &n c6 nguy co méat an toén lao dong trréc d6 vao ngéy 17 thang 6 trong qué
trinh thi cong cong trinh nang cép mé rong déo prenn mét khdi Gat cao 6 m dai khoang
20 m sat I& @é vao khién cho hai cong nhan thiét mang mura I6n 4 gay ngdp lut sat 16
nhiéu noi trén dia ban thanh phé bao I6c lam cn nha clia mét gia dinh bi dat sat I& vui
14p khién hai vo chdng thirong vong”

gl

Text: " Théng tin tai tinh [Am déng, ngay sau 2 vu sat I& 1am cho 3 ngudi thiét mang, Gy
ban nhan dan tinh Iam ddng d4 c6 van ban hda téc chi dao cac co quan, don vi dia
phwrong thudc finh khan trirong thire hién cong tac phong chéng sat I& va dam bao an
toan lao ddng trong thi cdng cac cong trinh dw &n trén dia ban. Cac co quan chi dau t,
don vi thi cong khan trirong ra sodt, thirc hién cac bién phap dam bao an toan lao dong,
nhét Ia cac dir an cong trinh thi cong tai cac vi tri cé nguy co sat I& dat. Thi céng may
dlrng c6 d6 rat Ion té chirc kiém tra cac cong trinh di an trong qua trinh thi cong va cac
khu virc dén cu sinh s6ng tai khu virc ddi doc paris c6 nguy co sat I& cao, khu vurc trung
thap. Kip thi phat hién va yéu cau chd dau tw, don vi thi céng dirng thi cong cac cong
trinh dv an c6 nguy co mat an toén lao dong. Trwdc d6, vao ngéy 17 thang 6, trong qué
trinh thi cong cdng trinh nang cAp mé rong déo prenn, mot khdi dat cao 6 m, dai knoang
20 m sat I& @& vao, khién cho hai c6ng nhan thiét mang. Mua I6n 4 gay ngdp lut, sat (]
nhiéu noi trén dia ban thanh phé Bao Loc, lam can nha clia mét gia dinh bi dat sat I& vii
14p, khién hai vo chdng thirong vong "

Tién x{ Iy &m thanh

Nhén dang giong néi

Ap dung cac
[J phwong phap

Tién x¢r Iy van ban tém tat van ban

FFMPEG
Video Am thanh Am.th,an.h; du'?c
loai bé tieng on

Van ban

Van ban aa
duoc tom tat

van ban duoc
"|bé sung déu cau

Underthesea

: g

Phan loai van ban

Text: "Théng tin & tinh IAm déng ngay sau khi hai vu I& dat khién
3 ngudi thiét mang, Gy ban nhan dan cda tinh 1am ddng da c6
mot tai liéu nhanh dé chi dao cac don vi dia phirong cua tinh

thuc hién khan cép viéc phong ngwa va kiém soét I& dat, ciing
nhur an toan lao déng trong viéc xay dung cla cac dv an hoat

dong trong finh virc nha dau tw cta cac don vi xay dung. Khan
cép xem xét viéc thuc hién cac bién phap dé dam bdo an toan
lao dong."

Hinh 1.Minh hoa ludng cong viéc dé xuét d& phan tich, phan loai va tom tit vin ban tir video
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Sau khi loai bo tiéng on ching t6i chuyén dbi 4am thanh da xu ly thanh van ban voi SpeechRecognition [18].
Sau khi giam nhiéu tir cic tiéng on, van ban dwoc trich xuit c6 vé gan hon véi van ban tir giong noi trong video goc.
T1ep theo, chung t6i thyc hién phan loai theo chu dé cua van ban duoc tao ra dé xac dinh chu dé hodc linh vuc cua ndi
dung van ban. Sau khi phén loai cac chu d¢, chung t6i st dung Punctuation 2 [19] dé xir 1y van ban bang cach thém dau
ciu. Piéu nay cai thién kha ning doc va hiéu vin ban, tao ra mot phién ban dang tin cay hon. Sau dé chung t6i kiém tra
chinh td va phan doan cdu ctia vin ban. Thong qua qua trinh nay, ching t6i sira 18i chinh ta va chia vin ban thanh cac
cau riéng biét, cai thién d¢ chinh xac va kha nang doc cua vén ban. Cudi cung, chung tdi str dung céac thuét toan tom tat
dé tao ra mot ban tom tat hoan chinh. Thong qua tom tit, chung t6i trich xuét thong tin chinh va y chinh tir van ban, tao
ra mot phién ban ngan gon nhung chinh xac ciia ndi dung goc.

A. Ky thudt logi bé tiéng on

Noisereduce [15, 16] 1a mot thuat todn giam nhiéu dua trén Python gitip gidm nhiéu trong céc tin hiéu mién thoi
gian, chang han nhu 161 n6i, am sinh hoc va tin hiéu sinh ly. N6 sur dung mot k¥ thudt goi 1a "ngudng quang pho" la
mot dang cua cong nhiéu. Thuat toan tinh toan biéu dd phd cua tin hiéu (cu thé 1a nhleu) wéc tinh ngudng nhidu cho
dai tan so cua tung tin hi¢u va st dung no de tinh toan mat na. B loc tiéng on nay rat quan trong trong viéc ngn tiéng
on giam xudng dudi ngudng thay doi tan sd. Noisereduce bao gdm 2 cach tiép can:

Giam tiéng on ¢ dinh (Stationary Noise Reduction). Gilr ngudng tiéng on udc tinh ¢ cung mirc trén toan bo
tin hi¢u. Thuat toan nay nhén 2 tham so dau vao 1a am thanh nhiéu c¢é chira nguyén miu nhleu (tleng on) va am thanh
tin hi¢u c6 chura tin hig¢u va tleng on dy dinh dugc loai bo. Cac budce cua thut toan giam tiéng 6n ¢b dinh gdm:

1. Tinh toan quang phd trén clip 4m thanh tleng on

2. S6 liéu théng ké duoc tinh toan trén phé cua tiéng on (theo tan sd).

3. Ngudng dugc tinh toan dua trén sb liéu thong ké vé nhidu.

4. Mot quang phd dugce tinh toan trén tin hiéu.

5. B0 loc duogce xac dinh béng cach so sanh phé tin hi€u véi ngudng.

6. B0 loc dugc lIam min béng b0 loc theo tan sudt va thoi gian.

7. B0 loc duoc ap dung cho biéu db phé cua tin hi€u va dugc dao nguoc néu tin hiéu nhiéu khong dugc cung

cép, thuat toan s& coi tin hiéu 1a clip nhidu, ¢6 xu hudng hoat dong kha tét.

Giam tiéng on khong cé dinh (Non-stationary Noise Reduction). Thuat toan giam nhidu khong c¢b dinh la
mot phan mo rong cua thudt toan giam nhiéu ¢b dinh, nhung cho phép cdng nhiu thay doi theo thoi gian. Thuét toan
nay dugc thuc day boi mot phuong phap gan day trong 4m thanh sinh hoc ¢6 tén la binh thuong hoa nang luong trén
mdi kénh. Cac budc cua thut toan Giam tiéng 6n khong ¢ dinh gdom:

1. Tinh toan quang phé trén tin hiéu.

2. Mot phién quang phé duoc lam min theo thoi gian dugc tinh toan béng cach str dung bd loc.

3. B0 loc duoc tinh toan dya trén phé dugc lam min theo thoi gian do.

4. B6 loc duge 1am min bang b loc theo tin sudt va thoi gian.

5. B0 loc dugc gén vao biéu dd phé cua tin hi¢u va dugc ddo ngugc.
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Hinh 2.Tin hiéu 4m thanh truéc (a) va sau khi loai bo tiéng on véi NoiseReduce (b) va DeepFilterNet (c)

DeepFilterNet [17] 1a bo loc gom hai giai doan khung sur dung tinh ndng "Loc séu". Trong giai doan dau tién,
DeepFilterNet taing cwong duong bao quang pho bang cach st dung mé hinh Bang thong hinh chit nhat twong duong
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(ERB) m6 phong nhén thirc vé tin sb cta con nguoi. Ngan hang bo loc ERB giam kich thudc dau vao va déu ra xuéng
chi con 32 dai tan cho phép ma hoa/giai mé nhanh trong mang ndi bo. Tuy nhién, do bang thong t6i thidu thu duogc tur
100 Hz dén 250 Hz (tuy thudc vao kich thude Bién d6i Fourier nhanh (FFT)) thuong khong du dé ting cuong cac
thanh phan tuan hoan, nén viéc ting cudng giai doan thir hai dwa vao loc sau. Trong giai doan thi hai, loc sau dugc sir
dung dé tang cudng cac thanh phan dinh ky ctia 4m thanh. Quaé trinh ma héa dugc sap xép hop 1y trong DeepFilterNet2
chi véi cac 16p tuyén tinh duoc nhom trén tryc tan sd thong qua phép nhan ma tran don.

Hinh 2a thé hién dang song am thanh trudce khi s dung bat ky thuat toan giam tiéng 6n nio. Séng nhiéu trong
rat nhiéu va anh huong dén chit luong am thanh. Quan sat thém trong Hinh 2b két qua cho thiy s luong séng giao
thoa da giam dang ké va phuong phap nay giam nhidu dang ké. Tuy nhién, chat lugng 4m thanh ciing bi giam xudng
hinh anh 2b. Ching ta c6 the dé dang nhan thdy 4m luong cta am thanh ciing bi giam di dang ké. Qua trinh ndy s¢ lam
cho phu dé video bién mét. Hinh 2c hién thi song am thanh sau khi 4p dung phuong phap deepfilterNet. Két qua cho
thiy phuong phap nay da loai bo gan hét nhiéu, chi dé lai mot sé diém song tim nhung véi luong tbi thiéu va ciing dé
dang nhan thay am lugng khong bi suy giam.

B. Ky thudt phén logi vin bdn

Nghién ctru da sir dung Underthesea [20], mot bo cong cu Natural Language Processing (NLP) danh cho nguoi
Viét, dugc phét trién boi cong ddng mi ngudn mo. Underthesea cd kha nang phan loai van ban thanh chu dé khac
nhau. Bo cong cu NLP nay dugc dao tao chuyén biét va tdi wu hda cho ngdn ngir tiéng Viét, gitip dam bao phan loai
véan ban chinh xac va hi€u qua.
C. CA4c kj thudt tom tit vin bin

Phuong phép TextRank: TextRank [11] la cach tiép can trich Xut va md ta vin ban khong giam sat. No 1a
mdt bién thé clia thuat toan PageRank, thuong duogc st dung dé phan tach tir khoa va tom tat ndi dung. Trong

TextRank, cac cAu trong vin ban dugc biéu dién dudi dang cac dinh trong biéu do va cic canh giita cic cau biéu thi
murc d6 giong nhau gitta chung, dugc mo6 ta & Hinh 3.

Van ban dwgc

Video Am thanh Van ban ik
X0 ly
D6 thi Ma lralrlytwong Vestors Sé cau

|

Xép hang cau

Van ban dwoc
tom tat

Hinh 3. Céc budc lién quan dén phuong phép tom tét Textrank

TextRank xdy dung mot biéu do tir cac tir va mdi quan hé cua chung trong vin ban, sau dé chon nhiing tir quan
trong nhét dua trén diém quan trong dugc tinh tir toan bo biéu dd. Cac budce trong quy trinh TextRank nhu sau:

1. Tién xr Iy vn ban: Vin ban gbc dugc xir Iy bang cach chuin hoa, thém dau cu, chinh ta va du chim cau.

2. Phan tich céu, tir: Van ban sau khi tién xt Iy dugc phan tich thanh tap tir cin danh gia. Cac tir dugc gén nhin
v6i loai tir (danh tir, dong tir, v.v.) d& phan biét ¢ phap duoc st dung.

3. Xay dung biéu dd: Mdi tir dugc thém vao biéu do va ciing dwoc thém vao thanh trugt xung quanh tir do.

4. Xéc dinh mdi quan hé¢: Mébi quan h¢ gitra cac tir dugc xac dinh. Piém cua tat ca cac tir duge cap nhat dya trén
diém tuong Ung cua chung cho dén khi diém 6n dinh. Thuat toan danh gia dugc ap dung trén mdi dinh cho mot s6 1an
lap, thuong 14 tir 20-30 lan lap.

5. Sap xép va lua chon tir: Céc tir dugc sip xép theo diém sb va chi nhiing tir quan trong nhat dugc giir lai
(thuong 1a mot phan ba s6 twr).

6. Xur 1y hau ky: Cubi cing, van ban dugc xt ly lai bang cach xem lai danh sach tir gbc va két hop cac thuét ngit
xuét hién cting nhau dé tao thanh cac cum tir trong két qua cudi cung.

Phuwong phap LexRank [10] 1a mot phwong phap khong giam sat dua trén biéu dd tuong tu nhu TextRank. N6
su dung Cosine dé tinh toan do twong tu gitta cac thuat ngtr. Trong s6 cua cac canh trong d thi dwoc xac dinh boi su
gidng nhau gitra hai cu. Phuong phap nay bat dau bang cach tao mot biéu dd véi cac dinh biéu thi cac ciu trong vin
ban va cac canh biéu thi mdi quan hé chit ché giira cdc cau. Muc do gidng nhau giita cac cau dugc do bang mé hinh tai
tir, trong d6 tan sudt xudt hién cia cac tir s& xac dinh muc do gidng nhau. Term Frequency-Inverse Document
Frequency (TF-IDF) dugc sir dung dé do tan suit tir, trong d6 TF dong gop véao su tuong tu khi s6 lan xuat hién ctia tir
d6 16n hon. Tuong quan nghich ddo ctia céc tir trong vin ban cling dugc tinh todn. Phuong phap thuc hién do khoang
cach giita hai cdu x va y. Cac khoang cach ctia cic cip cdu nay tao thanh ma trin twong tu, c6 thé duoc sir dung xay
dung do thi. LexRank xac dinh tim quan trong cuia cac ciu dua trén tim quan trong ctia ching ddi véi cac cau lién ké.
Dé chon nhitng ciu quan trong nhét, phuong phéap st dung mot ngudng tir ma tran twong tu. Mbi quan hé giita cac cip
cau c6 trong 6 nho hon ngudng s€ bi loai bé. Két qua 1a tap con cua dd thi d¢ twong tu, tir d6 chon cau co $6 bac 16n
nhét 14 quan trong va c6 thé dung 1am cau tom tét cua vin ban.
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Phuong phap Latent Semantic Analysis (LSA) [9] 1a mot ky thuat khong giam sat dé tao ra cac tom tit vin
ban ngtr nghia tir mét tap hop cac tir la phan tich ngir nghia tiém 4n. LSA hoat dong bang cach ¢6 dic kich thudce dix
liéu thanh mot khu vuc nho hon trong khi van gitr lai dir li€u quan trong.

Phuong phap Luhn. Mot cich quan trong dé tao tom tit tir mot tap hop cac tir la phuong phap Luhn [7].
Phuong phap nay co6 thé dugc thuc hién theo hai budc. Trong budc dau tién, phan tich tan suat de tim céc thuat ngir
quan trong d6i v6i ¥ nghia cua tai lidu va tim kiém céc tir co y nghia nhung khong phé bién trong tiéng Anh. Trong giai
doan thr hai, xac dinh nhom thuat ngit co ban nhat cta tai lidu va chon mot tap hop con loai trir cac tir phd bién nhung
quan trong. Ba hanh dong c6 thé duoc thue hién dé thuc hién diéu nay:

1. Chuyén phan than cta ciu thanh biéu dién sé hodc vecto bang cach tranh céc tir thong thudng.
2. Bém s6 tir quan trong con lai, loai bo cac tir nhu "va" va dimg céc tir bang phuong phap danh gia cau.
3. Xac dinh xép hang cho cac cau va chon céu c6 xép hang cao nhét lam tom tat.

Phuong phiap Edmundson [8] 12 mot phan mo rong cua phuong phap Luhn két hop cong viéc thong ké trude
d6. Edmundson di bo sung thém ba phuong phap dé do luong tam quan trong cua cac cau. Phuong phap nay phu thude
nhiéu vao ngdn nglt va yéu cau mot danh sach cac “tir t6t” Va “ tir xau” dé loai trir cac tir dimg. Nhiing tir tot, con dugc
goi 1 tir thuc té, c6 ¥ nghia tich cuc va bao gdm so sanh, chim ngon, trang tur két thiic, thuat ngir gia tri, ciu hoi twong
dbi va cac tr nhan qua, chang han nhu " quan trong", "tuyét voi", "ndi tiéng", "vinh quang", "tht vi" ," hodc "tuyt voi".
Nhirng tir x4u, co _y nghia tiéu cuc, bao gom cac cach dién dat phan xa, cach dién dat cham biém, cach dién dat tam
thuong va cach din dat mo hd, ching han nhu "khé khan" hodc "khong thé". Cac tir tréng khong lién quan va bao gom
tir thir tyr, s6 thir tw, dong tir, gidi tir, dai tir, tinh tir, trg dong tir, mao tir va lién t,...

Phwong phap Kullback-Lieber Sum (goi tit KL) [21]. Phuong phép thém céc cau vao ban tom tat theo cach
tiép can “hau an” (heuristic). Myc tiéu la tim ra ban tdm tat clia van ban bao gom mot bo cau co do dai ngén hon L tir
va phan phéi unigram (n-gram) cta bo tir d6 1a gan gidng v6i vin ban gdc.

IV. KET QUA THU'C NGHIEM
_Bo dir lidu tin tirc gié thuc nghiém bao gém hon 100 video tin tire tong hop tin te hang ngay tr Youtube. B dir
liéu gom tiéng Viét va tiéng‘ Anh V("Yi 9 chu dérkhéc nhau. Bang 1 thé hién thong tip vé bo dir liéu duoc tl}uc nghiém
cho thay duoc su da dang vé€ chu d€, d6 dai, so chir trong cac video va cac thong so lién quan khac nhu so chir va so
dong sau khi tu dong tom tat thi ching ta c6 thé thay dugc su ngan gon ma doan van ban tém tat mang lai.

Bang 1. Thong tin vé dir liéu thuc nghiém va s6 chit sau khi thuc hién tom tit

F Tong thoi Trung binh so . £ 1 . J ~ « £ A
chagt | 55| emividen | el rongvico | Tk ek s CAU | T b d T Trung b CAu
(giay) (goc)

Chinh tri 14 2382,49 439 12 192 3
Doi séng 10 1806,91 395 19 183 5
Khoa hoc 10 2859,75 682 35 324 8
Kinh doanh 2 313,37 398 20 210 5
Phap luat 16 1287,30 239 113 2
Strc khoe 5 268,62 172 76 1
Thé gisi 30 5508,71 549 28 259 7
Thé thao 16 977,40 228 7 86 2
Vi tinh 20 3013,91 51 3 21 1

Déi vai kich ban 1, chung t6i do lwong mirc do tuong ty gilra van ban gdc va van ban dugc phat hién trong
video (1a két qua dy doén). Ching t6i tinh toan murc d6 giong nhau cta van ban duoc phat hién tir tap tin am thanh va
so sanh van ban goc v6i d6 do cosine, v6i cac két qua do tuong tu trong pham vi [0,1].

Déi véi cac thuc nghiém trén cac bai toan tom tat vin ban trong kich ban 2 va kich ban 3qch1’1ng toi st dung cac
d6 do Precision, Recall va F1-score véi cac cach tiép can ROUGE-1, ROUGE-2 va ROUGE-L dé danh gia hiéu suat.

A. Kich bin I1: So sinh higu sudt ciia cdc kj thudt logi bé tiéng éon

Bang 2. Két qua so sanh cac thut toan loai bo tiéng dn trén 1 video tin tirc dugc thuc nghiém

Thuét toan P dai van ban goc P dai dwoc phat hién Piém twong dong

Khéng loai bo tiéng 6n 283 142 0,7266
NoiseReduce 283 171 0,7339
DeepFilterNet 283 184 0,8442

Trong Bang 2 thé hién rang cac k¥ thuat giam tiéng on nhu NoiseReduce hodc DeepFilterNet co thé cai thién
dang ké do chinh xac ciia chuyén dbi 10i néi thanh vian ban trong moi trudng 6n ao véi do dai trong tit ca cac bang
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duoc do bang s6 luong tir. Cac két qua cho thiy tim quan trong ciia viéc giam tiéng dn. Tiéng on c6 thé anh huong den
viée chuyén 151 néi trong video thanh van ban. Bén canh do, ta ciing thiy hiéu qua ctia cdc phuong phap giam tiéng 6n
khéc nhau.

B. Kich bdn 2: So sanh c&c phwong phdp tém tit vin béin

Dua vao bang Bang 3, ta co thé rit ra cac nhan xét vé hiéu suét ctia cac k¥ thuat tom tét van ban. Dau tién, tat ca
cac k¥ thuat néu trén déu c6 do chinh xac (d6 do precision) 1a (1.00) Diéu nay cho thiy cac k¥ thuat nay déu co kha
ning tao ra cac ciu tom tit chinh x4c va lién quan dén ndi dung ban ddu. Nhan xét tir két qua, ta thdy, Phuong phap
Edmundson cho thay sy cai thién v6i mirc diém F1 0,504 trén ROUGE-1 va 0,428 trén ROUGE-2. Thém nita, Phuong
phap KL va LSA dat két qua twong dbi tt, v6i diém F1 dao dong tir 0,400 dén 0,553 dbi véi ROUGE-1 va tir 0,207
dén 0,321 d6i v6i ROUGE-2. Véi LexRank va TextRank, ching tiép tuc thé hién hiéu suat 4n tuong, v6i diém F1 dao
dong tir 0,559 dén 0,655 trén ROUGE-1 va tir 0,346 dén 0,444 trén ROUGE-2. Ta thdy rang, Phuong phap Luhn van 1a
phuong phap hoat dong tot nhit v6i diém sé F1 cao nhét trén ROUGE-1 va ROUGE-2 1an luot 12 0,638 va 0,428.

Bang 3. Két qua do chinh xéac véi 6 phuong phép tom tit vin ban

CAC KY THUAT ROUGE-1 ROUGE-2 ROUGE-L
TOM TAT VAN . .. F1- .. F1-
BAN Recall Precision | Fl-score | Recall | Precision score Recall|Precision score
Edmundson 0,350 1,000 0,504 0,286 0,992 0,428 0,350 1,000 0,504
KL 0,259 1,000 0,400 0,207 0,978| 0,329| 0,259 1,000 0,400
Lexrank 0,402 1,000 0,559 0,346 0,991 0,497 0,402 1,000 0,559
LSA 0,399 1,000 0,553 0,321 0,989 0,466( 0,398 1,000 0,553
LUHN 0,482 1,000 0,638 0,428 0,992 0,585 0,482 1,000 0,638
Textrank 0,500 1,000 0,655 0,444 0,992 0,601( 0,500 1,000 0,655

Tuy nhién, khi xem xét cac chi sb recall va F1-score, ta thdy ring cac k¥ thuét co sy khac biét trong viéc tai tao
lai toan bo ndi dung ban dau. Cy thé, Edmundson va KL c6 recall thdp hon so véi cac k¥ thuat khac, didu nay cho thiy
chiing khong tai tao lai dwoc mot phan 16n ndi dung ciia vin ban gdc. Trong khi d6, Lexrank, LSA, LUHN va Textrank
déu c6 recall cao, cho thiy kha ning tai tao lai noi dung ban dau tot hon. Tuy nhién, Lexrank va Textrank c6 F1-score
tuong ddi cao hon so v6i LSA va LUHN, cho thay chung c6 su can ddi giita kha ning tai tao lai ndi dung va do chinh
xac. Tom lai, dya vao bang trén, Lexrank va Textrank dugc coi 1a hai k¥ thuat tom tat van ban co hiéu suat tét nhat véi
su can dbi gitra kha nang tai tao lai ndi dung va do chinh xac cao cu thé chung ta cé thé théy duoc két qua nhu sau:

ROUGE-1 ROUGE-2 ROUGE-L

05 05 05

0.25 0.25 0.25

o 0
edmundson ki lexrank Isa luhn  textrank edmundson kI lexrank Isa luhn  textrank edmundson kI lexrank Isa luhn  textrank

B Recall [ Precision [} Flscore B Recal [ Precision [l Fi-score B recall [ Precision  [] Fl-score

Hinh 4. So sanh d6 chinh xac, Recall, Precision, F1-score cila 6 phuong phap tom tit van ban véi 3 cach danh gia (ROUGE-1,
ROUGE-2, ROUGE-L)
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C. Kich bén 3: So sanh két qud tém tit vin ban ciia cdc chii dé video

Phan tich chi tiét két qua do chinh xéac cho timg chu dé trong Bang 4 cho thiy murc d¢ tom tit vin ban dat duoc
& cha d& "Chinh tri" va "Khoa hoc" 1a rat cao. Ca hai chu dé nay déu thé hién cic chi s6 ROUGE-1, ROUGE-2 va
ROUGE-L ¢ mirc vuot qua ngudng 0,5, danh déu su thanh cong trong viéc gitr lai ca ndi dung ciing nhu c4u tric quan
trong cua van ban gbe. bang cha y, cac chi sO ROUGE-2 va ROUGE-L con dat két qua gan 0,5, thé hién sy twong
dong cao vé ngdn ngir va cu triic gilta van ban tom tit va vin ban gic.

Bang 4. Két qua d¢ chinh xac v6i 9 chu dé khac nhau ding cho tom tat vin ban

ROUGE-1 ROUGE-2 ROUGE-L
Cha dé . - F1- .
Recall | Precision | F1-score Recall | Precision score Recall | Precision | F1-score
Chinh tri 0,410 1,000 0,560 0,358 0,993 0,504 0,410 1,000 0,563
Doi sdng 0,391 1,000 0,550 0,327 0,985 0,479 0,391 1,000 0,550
Khoa hoc 0,405 1,000 0,563 0,325 0,978 0,470 0,405 1,000 0,561
Kinh doanh 0,389 1,000 0,537 0,315 0,991 0,453 0,389 1,000 0,537
Phap luat 0,403 1,000 0,555 0,354 0,990 0,504 0,403 1,000 0,555
Strc khoe 0,366 1,000 0,507 0,318 0,996 0,449 0,366 1,000 0,507
Thé gidi 0,404 1,000 0,562 0,330 0,982 0,486 0,404 1,000 0,562
Thé thao 0,398 1,000 0,540 0,350 0,994 0,483 0,398 1,000 0,540
Vi tinh 0,294 1,000 0,443 0,244 1,000 0,382 0,294 1,000 0,443
V.KET LUAN

Trong nghién ctru nay, ching t6i da thyc hién danh gia cac phuong phap dé tom tit noi dung tir video trén dit liéu
duoc tap hop tir 9 chu dé cac ban tin te. Céc thuat toan giam tiéng dn nhu Noisereduce va DeepFilterNet, bo cong cu
Underthesea, ciing cac ky thuat dé tom tit van ban da duoc sir dung dé phan tich so sanh két qua. Chung t6i da danh gia
két qua qua 3 cach tiép can Rouge-1, Rouge-2, va Rouge-L. Qua cac d do, cho thay cac ban tin vé thé gidi va khoa hoc
cho d6 chinh x4c tom tit cao nhét va Textrank cho két qua t6t nhét trong 6 phuong phéap tom tat dugc khao sét.

Hudng phat trién sip tdi, cac nghién ciru c6 thé ting bo dir liéu thuc nghiém c6 thé bao gom nhiéu video c6
nhiéu yéu t6 nhidu hon dé ting cuong k¥ thuat xir Iy tiéng on ciing nhu bd sung thém cha dé dé viéc phan loai da dang
hon. Pdng thoi, chung ta c6 thé phat trién két qua Phén loai chii d& va xtr Iy tom tit vin ban trong video dé tao ra phu
d@ cho cac video trong nganh phim anh, phat thanh truyén hinh va cac san pham luu trix dit liéu, phuc vu cac ddi tuong
khiém thinh, nghién ciru dir liéu. Két qua hién tai van chua cao chu yéu do do chinh xac chuyén giong no6i thanh vin
ban c6 thé chwa cao va con c6 thé gay nhidu do tiéng 6n. Tuy nhién, két qua tom tit vin ban video duogc ky vong co thé
cai thién trong tuong lai dé ding 1am co s dé phat trién tom luge video phuc vu quang bé, luu trit va truy xudt, tim
kieém dir liéu.
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AN APPROACH FOR SUMMARIZATION OF VIDEO NEWSLETTERS
Hai Thanh Nguyen, Khoa Viet Le, Toan Khanh Do, Nguyen Thai Nghe

ABSTRACT: With the explosion of the Internet, sources of information are increasingly numerous and diverse, from which
the need to classify and summarize information becomes increasingly necessary. Newsletters from Videos are a precious source of
information to help us stay updated with the latest news. However, with relatively long videos, while life in urban areas is busy, it is
difficult for users to watch the entire video. In addition, the need to seek content from video is also essential. Summary of video
content can help users quickly grasp video topics and content and support search engines. In this study, we evaluated the
effectiveness of 6 text summarization methods on videos gathered from 9 popular news topics. Before summarizing, we have filtered
noise to get better-extracted text content. Experimental results show that Textrank gives the best results. We see that noise reduction
in video newslettlers. In addition, the summarization performances on video related to international news and Science reveal the
best. The proposed method is expected to continue to be improved in content summary processing applied to broadcasters and daily
newsletter.



