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Automatic text summarization is an important problem in natural
language processing. Text summarization extracts the most important
information from one or many source texts to generate a brief, concise
summary that still retains main ideas, correct grammar and ensures
the coherence of the text. With the application of machine learning
techniques as well as deep learning models in automatic text
summarization models gave summaries that were closely resemble
human reference summaries. In this paper, we propose an effective
extractive text summarization method by combining the deep learning
models, the reinforcement learning technique and MMR method to
generate the summary. Our proposed method is experimented on
CNN dataset (English) and Baomoi dataset (Vietnamese) giving F1-
score accuracy results with Rouge-1, Rouge-2, Rouge-L are 31.36%,
12.84%, 28.33% and 51.95%, 24.38%, 37.56%, respectively. The
experimental results show that our proposed summarization method
has achieved good results for English and Vietnamese text
summarization.
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Tom tat van ban tu dong la bai toan quan trong trong xir Iy ngon ngir
tu nhién. Tém tit vin ban tr|ch rdt cac thdng tin quan trong nhat ter
mot hoic nhiéu vin ban ngudn dé tao ra mot van ban tém tit ngin
gon, suc tich nhung van giit dugc cac y chinh, dung ngit phap va dam
bao dugc tinh mach lac ctia van ban. Véi viéc ap dung cac ky thuat
hoc may ciing nhu cac mo hinh hoc sau trong cac mé hinh tom tat
van ban ty dong di cho cac ban tém tit gan giéng vai cac ban tom tit
tham chiéu cia con nguoi. Trong bai bao nay, ching toi dé& xuit mot
phwong phap tom tit vin ban hudng trich rat hiéu qua s dung két
hop cac mé hinh hoc sau, ky thuat hoc tang cudng va phuong phap
MMR dé sinh ban tém tit. Phuong phap dé xut cua ching t6i duoc
thir nghiém trén cac bo dir lieu CNN (tiéng Anh) va Baomoi (tiéng
Viét) cho céc két qua do chinh xac F1-score véi Rouge-1, Rouge-2,
Rouge-L la 31,36%, 12,84%, 28,33% va 51,95%, 24,38%, 37,56%
tuong Ung. Céc két qua thur nghlem cho thay phuong phap tom tat de
XUt clia ching t6i da dat céc két qua tot cho tém tit van ban tiéng
Anh va tiéng Viét.
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1. Giéi thigu

T6m tat van ban gidp ching ta lya chon dwoc nhitng théng tin hiru ich, giam thiéu khong gian
Iuu trir va thoi gian xir Iy. Co hai huéng tiép can tom tat van ban pho bién 1a tom tat huéng trich
rit thuong lya chon cac cAu tir van ban ngudn, trong khi dé tom tat hudng tom lugc thuc hién lua
chon cac tir, c&c cum tir trong van ban ngudn hoic ¢d thé tao ra cac tir méi, cac cum tir méi dé
sinh ra ban tom tat. Cac phuong phéap tom tit hudng trich rit giai doan dau thuong si dung k¥
thuat cho diém cau dé lya chon tp cac ciu c6 diém cao nhat dua vao ban tom tat nhu LEAD [1],
LexRank [2], TextRank [3]. Cac phuong phap nay thuong két hop véi ki thuat diéu chinh trong
s6 & muc tir, day 1a mot trong cac yéu té anh huong dén chét luong cua ban tom tit dau ra. Gan
day, cac k¥ thuat hoc may, hoc sau duoc sir dung dé phat trién cac hé théng tom tit van ban hiéu
qua nhu phuong phap do lién quan can bién t6i da (MMR) [4] loai bo céc thong tin du thira trong
ban tém tit. Hé thdng [5] thuc hién trich rGt cu st dung mang CNN dé sinh ban tom tit. Hé
théng [6] coi nhiém vu tom tit van ban hudng trich rdt 1a nhiém vu gan nhan cau dua trén xac
suit duoc chon cua cac cau. Hé thong [7] sir dung md hinh mang noron khép kin (end-to-end) dé
lya chon cau dwa vao ban tém tit. Hé thong [8] coi nhiém vu tém tit hudng trich rat 13 bai toén
phan loai vin ban va tinh toan xac suit dugc chon cua cac cau dé sinh ban tom tét. Trong khi do,
hé théng MATCHSUM [9] coi nhiém vu tom tat huéng trich rat 12 bai toan so khop ngir nghia
vin ban dé sinh ban tom tit thay vi trich rit céc cu riéng 1é, nhung hé thdng ndy yéu cau tai
nguyén huan luyén cho md hinh 16n. Bén canh d¢, cac k¥ thuat hoc ting cudng ciing da chung
minh duoc tinh hiéu qua trong céc hé thdng tom tit van ban. Hé thong [10] st dung diém
ROUGE nhu mét phan ciia ham diém thuong, ky thuat hoc ting cuong Q-Learning duoc sir dung
trong [11]. Hé thong [12] két hop k¥ thuat hoc ting cuong véi cac ki thuat hoc sdu dé xay dung
hé thong tom tat hudng trich rat, Cac ky thuat hoc may va hoc sau cling dugc st dung trong cac
nghién ciru vé tém tat van ban tiéng Viét nhu trong [13], [14]. Nghién ctru trong [13] trich rat cau
dua vao ban tom tat sir dung thuat toan di truyen trong khi d6 hé théng [14] xay dung md hinh
seq2seq Vai co ché cha y dé sinh ban tém tit dau ra. Nhin chung, cic phuong phap tom tt trén
chua quan tim nhiéu dén biéu dlen ngir canh va ngir nghia cua tu trong van ban dau vao.

Trong cac hé théng tom tit, vin d& ma hoa van ban dau vao co vai tro quan trong quyét dinh
chat lugng cua ban tom tit nén mot s6 nghién ctru da sir dung cac mod hinh méa héa tir dwoc huin
luyén trudc nhu mé hinh word2vec [15], GloVe [16], nhung cdc md hinh nay khong biéu dién
dugc ngdn ngir theo ngir canh. Gan day, mé hinh BERT (Bidirectional Encoder Representations
from Transformers) huan luyén trudc [17] dugc phét trién dé biéu didn ngdn ngir theo ngit canh
hai chiéu da tao ra cdc mé hinh hiéu qua cho bai toan tém tit van ban.

Trong bai b4o nay, ching tdi sir dung hai md hinh caa méd hinh BERT huin luyén truéc
(pretrained BERT), d6 1a BERT thu gon (BERT-Tiny) [18], BERT da ngon ngtt (NBERT) [19]
dé ma hoa vin ban tiéng Anh, tiéng Viét twong tng. Mo hinh phan loai cau dugc xay dung sir
dung mang noron tich chap (CNN), mé hinh chudi sang chudi (seq2seq) vé6i bé ma héa van ban
sir dung mang GRU hai chiéu (biGRU) va bg trich rat cau sir dung mang GRU mét chiéu. Bo
trich rat cau duoc huan luyén sir dung ky thuat hoc tang cuong Deep Q-Learning (DeepQL) [20]
dé tang hiéu qua cho ma hinh tinh xac suét duoc chon ciia cac cau. Cudi cung, phuong phap MMR
dugc sir dung dé loai bo thong tin du thira cho ban tém tit. Phuong phap tom tat dé xuat dugc thir
nghiém trén bo dit liéu CNN, Baomoi cho tém tit tiéng Anh, tiéng Viét tuong tmg. D6 do ROUGE
tiéu chuan [21] gém diém F1-Score trén Rouge-1, Rouge-2 va Rouge-L duoc st dung dé danh gia
hiéu qua cua cac hé théng tom tat trong bai bao. Két qua thir nghiém cho thay phuong phéap d& xuat
dat két qua tot hon cac hé thong hién dai khéc trén cuing bo dit liéu thir nghiem.

Phan con lai cua bai bio dwgc bd cuc nhu sau: Phan 2 trinh bay phuong phap tom tit dé xuét
ctia chling toi. Phan 3 trinh bay cac két qua thir nghiém va danh gid phuong phap dé xuat. Cudi
cling, phan 4 1a két luan va dé xuat hudng phét trién cho nghién ctu trong tuong lai.
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2. Phuong phap dé xuit
2.1. M6 hinh tom tdt vin bén d@é xudt
M6 hinh tém tit vin ban dé xuat caa ching t6i gom 03 mé dun chinh: Vécto hoéa van ban,

Sinh ban
tom tat

phan loai cau va sinh ban tom tit, dwoc biéu dién trong Hinh 1.

Véc to hba vin ban Phan loai cau CNN
e = =Tt N
BERT-Tiny/ = [l - [ = -
i i — Max pool  ———— Flatten
fi= FC + softmax
\’
Average Poolng | @0 020o— N | KK K T
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Bé trich rit cdu

Bé méa héa van b

Hinh 1. M6 hinh tém tdt vin ban dé xudt

2.1.1. Vécto hda van ban

Vin ban dau vao dugc xt ly tach cau va liy 64 cau dau tién dé biéu dién cho vin ban. Sau do,
ldy 128 tir dau tién dé biéu didn cho mdi cau (dém “0” néu can). Cac cau nay dugc ma hoa st
dung cac mé hinh BERT-Tiny (véi 2 16p, 128 chiéu, 4 triéu tham s6), mBERT (véi 12 16p, 768
chiéu, 110 triéu tham s6) dé thu dwoc cac vécto ma héa tir 128 chiéu, 768 chiéu cho tiéng Anh,
tiéng Viét twong (ng. CAc vécto nay dugc sir dung lam dau vao cho mang CNN dé trich rit cac
dic trung vian ban, dong thoi cac vécto ma hoa tir cia mdi cau duoc xur ly bai phép toan Average
Pooling dé sinh ra vécto ma héa cdu 128 chiéu, 768 chiéu twong tng, duoc sir dung lam dau vao
cho bg ma héa van ban va bg trich rut cau trong mo hinh seq2seq ctia mé dun phén loai cau.

2.1.2. Phan logi cdu

Chding tdi coi bai toan tém tét vin ban nhu nhiém vu phan loai van ban. Muc dich cia md dun
1a tinh xé&c suat duoc chon cua cac cdu dua vao ban tom tit. Bé thyc hién nhiém vu nay, mé dun
phan loai cau duoc xay dung gdbm cac thanh phan chinh sau day.

() Mang CNN: Kién trac mang CNN [22] duoc sir dung va hiéu chinh cho mé hinh dé xuét.
Kién trdc mang CNN d& xuit gém 2 Iép tich chap (Convolution) (I6p thir nhat c6 64 bo loc, 16p
thir hai c6 16 bo loc) voi Kernel kich thudc 4x4. Sau mdi I6p Convolution déu c6 mét 16p Max
Pool dé giam s6 lugng tham sé cho mé hinh. Bé sinh ddc trung cho xau dau vao, ching toi sir
dung mét cira s6 truot trén mot phan cua ciu va trén mot vai cau canh nhau (dugc minh hoa trong
Hinh 1). Sau khi truot trén toan b van ban s& sinh ra mot ban do dac trung (feature map). Sau
do, cac feature map duoc ap dung phép toan Max pool dé giam chiéu, 1am phang (Flatten), roi
dua qua 16p mang noron két nbi day du (FC) khéng c6 ham kich hoat (xem nhu phép chiéu dé
giam chiéu) nhan dau vao la vécto 256 chiéu, 1.024 chiéu dé thu dwoc mot vécto mé hoa van ban
64 chiéu, 256 chiéu cho tiéng Anh, tiéng Viét tuong tng.

(b) M0 hinh seq2seq: M6 hinh seq2seq [23] gom bo ma hoa va bo giai ma. Kién tric mo hinh
seq2seq cua chung t6i dugc Xay dung gom bg ma hoa van ban va bg trich rat cau. Ca hai thanh
phan nay déu nhan dau vao 12 tap gom H vécto cau (vi H 1a sé lwong cau I6n nhit cua vin ban).
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*  Bo md hda van ban: Chung t6i su dung mang biGRU [24] c6 256 trang thai an (bang
2*128 trang thai an) cho ca tiéng Anh va tleng Viét. Pau vao tai mdi budc t 1a mot vécto cau 128
chiéu, 768 chiéu tuong wng cho tiéng Anh, tiéng Viét biéu dién cho ciu x. Sau H budc thu duoc
2 vécto trang thai nhé tuong ung cua 2 16p GRU theo chiéu tién va GRU theo chiéu l0i (mdi
vécto co 128 chiéu) mé hoa cho vin ban dau vao. Hai vécto nay duoc ghép ndi véi vécto dau ra
cia mang CNN boi phép toan “ghép noi” (ky hiéu (=) @& thu duoc vécto co 320 chiéu, 512
chiéu cho tiéng Anh, tiéng Viét tuong tmg, duoc str dung lam vécto trang thai nhé dau vao cho
bo trich rat cau dé tinh xac suat lua chon cua cac cau.

e Bg trich rit cau: Mang GRU duoc st dung gom 320 trang thai an, 512 trang thai an cho
tiéng Anh, tleng Viét tuong tng, s6 trang théi an bang s chiéu cua vécto md hoa cau sau phép
toan ghép noi. 6] moi budc i, cau dau vao x= dugc dém véi “0” néu can dé dam bao d¢ dai cau
bang s trang thai an cua mang GRU, dau ra y<'> tuong mg dugc dua qua 16p FC (voi ham kich
hoat softmax) nhan dau vao la vécto 320 chiéu, 512 chiéu cho tiéng Anh, tiéng Viét tuong ng
va dau ra 1a vécto 2 chiéu chaa xac suat dugc chon cua cc cau.

2.1.3. Sinh ban tém tdt

Xac suat dugc chon cua cac cau tir bo trich’rﬁt cau dugc sap xép theo thir tw giam dan. Céc
cau c0 xac suat cao s€ dugc chon dua vao tom tat cho dén khi dat d6 dai gisi han cua ban tom tat.
Phuong phap MMR dung trong tim kiém théng tin [4] dugc dinh nghia lai dé &p dung cho bai
toan tom tat vin ban nham loai bo thong tin du thira dya trén d6 twong dong giita cau dang xét va
cac ciu d3 co trong ban tém tat. Cong thac tinh MMR nhu sau:

MMR=Arg Dg\ag(Q}[/l(Slml(Di ,Q)—(l—/l)rgjzé( sim, (D, D, )H (1)

Vei: C la tap cac cau ung cur vién dé chon dwa vao ban tom tat, S 1a tap cac cau da c6 trong
ban tom tat, Q 1a mot cau trong tap C, Di, Dj tuong tng la cau dang xét, cau da co trong ban tom
tat, 1 1a siéu tham sb (4 e [0;1]), Simy, Sim; 1a d6 tuong ddng gitra hai cau u va v tinh theo cong

thuc:
>t tf,, (idf, ) )

V.t )

Véi: tf, 12 tan suit thuat ngir caa tir w trong cau u; idf,, 1a do quan trong cua tur w.

Sim, (u,v) = Sim, (u,v) =

2.2. Hudn luygn mé hinh véi kj thudt hoc tidng cwong

Trudc hét, md hinh phan loai cau dwoc huin luyén dé trang thai 4n diu vao co ddy du cac
thong tin can thiét cia mo hinh. Sau do, b trich rit cau dwoc huan luyén tiép sir dung ky thuat
hoc tang cuong Deep Q-Learning [20] dé tang tinh hiéu qua cho mo hinh tinh xac suat dugc chon
cua cac cau. Cac yeu t6 quyét dinh trong hoc tang cuong 1a thdng tin vé trang théi hién tai, hanh
d6ng twong tng, diém thuong va chién lugc hoc duoc cai dat nhu sau:

Trang thai: Mdi trang thai s, biéu dién cho cau dang xét gdbm hai thanh phan: h, 1a trang thai
4n ma hoa cho céc trang thai trude d6, duoc tao bai mang GRU cua tac tir dang twong tac véi moi
truong; x: 1a ma héa trang thai dang xét, 13 vécto cAu dau ra sau phép toan Average Pooling.

Hanh d@éng: C6 2 hanh dong twong ng duya trén xac suat dau ra cua lop FC ddi voi mot trang
thai: “1” - chon cau dang xét, “0” - khéng chon cau dang xét.

Diém thuweng: O trang thai t, néu khong chon ciu dang xét sent; thi nhan diém thuéng bang 0.
Néu chon cau dang xét sent, thi s& nhan diém thuong R duoc tinh theo céng thic:
R =Rouge_ L(sent, D)~ (bdng diém Rouge-L ciia cau dang xét sent; so véi ban tom tét hién co
D trir di gia trj d dé tranh chon céc cau qué khac biét so véi ban tom tét hién co).

Chién luwoc: O trang théi s, tac tir thuc hién mot hanh dong dé chuyén dén trang théi s.1, nhan
diém thuong Ry tir moi truong va muc tiéu 1a tim chién lugc ¢ tong diém thuong 1on nhat.
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M0 hinh huin luyén dé xuat voi ky thuat hoc ting cuong Deep Q-Learning cua ching toi
dugc thiet 1ap nhu Hinh 2.

T T
H i

Hanh dong

Moi truong \\ Tac tur
Piém thudng [ uts I
- FC + softmax
g i Lt t
vfl% y‘?h v:t: ver#ly
R Trang thai L,—]
BERT-Tiny/ [:> cm:;n r;gnhoa b LR, . hereds
T o=
x<1>| Ix<2 x<t+d
\ \ P |

Hinh 2. M6 hinh hudn luyén véi ky thudt hoc ting cirong Deep Q-Learning
3. Thir nghiém va danh gia
3.1. D ligu ther nghiém

Phuong phap dé& xuat duoc thir nghiém trén hai bo dir liéu: CNN cua bo dit lieu CNN/Daily
Mail [25] cho tiéng Anh va Baomoi cho tiéng Viét. Bo dit liéu CNN/Daily Mail gom 312.085 bai
bao tin tirc (bo dir liu CNN c6 92.579 bai bao) va cac cau noi bat di kém trong mdi bai bao duoc
sir dung dé danh gia do chinh xac cuia ban tém tit dau ra. S6 cau ndi bat trung binh xap xi 3 nén
ban tém tit ciing chon 3 céu cho twong tng. B dir liéu Baomoi dugc thu thap tir cac bai béo tin
tuc cua trang bao dién tir Viét Nam (http://baomoi.com) gém 1.000.847 bai bao tin tirc. Mdi bai
b4o gom 3 phan: tiéu dé, tdm tat va noi dung. Phan tom tit cd trung binh x4p xi 2 ciu, duoc sir
dung 1am co s& dé sinh ban tdm tit gém 2 cdu va danh gia do chinh xé&c cua ban tom tét dau ra.

3.2. Tien xa ly di ligu

Truéc hét, céc bo dir ligu CNN, Baomoi duoc xir ly tach phan noi dung, tom tit va dénh sb
thtr tu cho cac cau. Cac thu vién StanfordNLP?, VeroreNLP4 dugc st dung dé tach clu cua
vén ban cho b dir liéu CNN, Baomoi twong (ng. Tiép theo, cac cau dugc gan nhan dua trén toi
da tong cua R-2 va R-L su dung thu vién Rouge-score 0.0.4%. Sau d6, céac cau nay dugc dua vao
mo hinh BERT-Tiny, mBERT tuong tmg d€ thu dugc cac vecto ma hoa tur cua cac cau. bBong
thoi, cac vécto ma hoa tir ciia moi céu dugc Xir ly stir dung thu vién PyTorch® dé dugc vécto ma
hoa cau 128 chiéu, 768 chiéu cho tieng Anh, tieng Viét tuong ung.
3.3. Thiét ké thi nghigm

Truéc hét, ching tdi thuc hién thir nghiém mot sé phwong phap co ban trén hai bo dir liu
CNN va Baomoi. Céac d do Rouge-1 (R-1), Rouge-2 (R-2) va Rouge-L (R-L) tinh dya trén thu
vién Rouge-score 0.0.4 dugc s dung d¢ danh gid do chinh Xac cua cac phuong phap tom tat thu
nghiém. R-1, R-2 la ti 1¢ % s6 1-gram, 2-gram chung gitra ban tém tat cua hé thong va ban tom

3 https://stanfordnlp.github.io/CoreNLP/

4 https://github.com/vncorenlp/\VVnCoreNLP/

S https://github.com/google-research/google-research/tree/master/rouge/
® https://github.com/pytorch/pytorch/
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tat tham chiéu, con R-L la ti 1¢ % day con chung dai nhét giira hai ban tom tit do. Cac két qua thir
nghiém dugc trinh bay nhu trong Bang 1.
Bang 1. Két qua thir nghiém mét sé phuwrong phdp co ban

Phurong php CNN Baomoi

R-1 R-2 R-L R-1 R-2 R-L
LexRank 22,9 6,6 17,2 38,5 17,0 28,9
TextRank 26,0 7,3 19,2 44,7 19,2 32,9
LEAD 29,0 10,7 19,3 46,5 20,3 30,8

Tiép theo, chung tdi trién khai thir nghiém bon mé hinh kich ban trén hai bo dir liéu CNN va
Baomoi dé lya chon mé hinh hiéu qua nhat cho phuong phap dé xuat. Céc kich ban mé hinh thir
nghiém dugc trinh bay sau day.

(i) Kich ban 1 (BERT-Tiny/mBERT + CNN + seq2seq): St dung mé hinh BERT-Tiny (ddi véi
CNN), mBERT (d6i voi Baomoi) két hop véi mang CNN va mang seq2seq dé huan luyén mo
hinh tinh xé4c suit dugc chon cua cac cu dua vao ban tom tit.

(ii) Kich ban 2 (BERT-Tiny/mBERT + CNN + seg2seq + MMR): M6 hinh kich ban 1 két hop
v6i phuong phap MMR dé lya chon cau dua vao ban tom tat.

(i) Kich ban 3 (BERT-Tiny/mBERT + CNN + seq2seq + DeepQL): Mb hinh kich ban 1 két
hop véi ky thuat hoc ting cudng Deep Q-Learning dé huan luyén bo trich rit cdu dé lya chon cau
dua vao ban tom tat.

(iv) Kich ban 4 (BERT-Tiny/mBERT + CNN + seq2seq + DeepQL + MMR): M4 hinh kich
ban 3 két hop vé&i phuong phap MMR dé lya chon cau dua vao ban tom tat.

Chung tdi str dung thu vién Transformers’ dé ké thira cac mé hinh BERT-Tiny, mBERT va
thu vién PyTorch dé xay dyng mé hinh phan loai cau. Cac mé hinh kich ban duoc huan luyén sir
dung Google Colab véi cau hinh may cha GPU V100, 25GB RAM duoc cung cap bai Google
Research. Két qua thir nghiém ctia cac md hinh kich ban thu duoc nhu trong Bang 2.

Bang 2. Két qua thi nghiém cua cac mé hinh kich ban

1 CNN Baomoi
R-1 R-2 R-L R-1 R-2 R-L
BERT-Tiny/mBERT + CNN + seq2seq 29,55 11,67 27,12 51,17 23,83 36,54
BERT-Tiny/mBERT + CNN + seq2seq + MMR 30,09 11,95 27,80 51,41 24,01 36,92

BERT-Tiny/mBERT + CNN + seq2seq + DeepQL 30,49 12,22 27,89 51,73 2410 37,18

BERT-Tiny/mBERT + CNN + seq2seq +
DeepQL + MMR 31,36 12,84 28,33 5195 2438 37,56

Véi cac két qua thir nghiém trong Bang 2, mic di md hinh trong kich ban 1 chua xir Iy loai bo
cac thong tin tring lap nhung di cho két qua kha quan va tét hon cac phuong phap nhu LexRank,
TextRank, LEAD (Bang 1) trén ca hai b dir liéu CNN va Baomoi. Trong mé hinh kich ban 2,
phwong phap MMR duoc sir dung dé loai bo cac thong tin trung lip di cho két qua tot hon md
hinh kich ban 1. M& hinh trong kich ban 3 mac du chua xu ly loai bo cac théng tin trung lap
nhung viéc két hop ky thuat hoc ting cuong Deep Q-Learning di cho két qua tét hon so voi md
hinh kich ban 1 va t6t hon ca mé hinh kich ban 2. Véi viéc sir dung phuong phap MMR, mé hinh
trong kich ban 4 da cho cac két qua tét hon 13 rét so vai md hinh kich ban 3 trén ca hai bo dix liéu
CNN va Baomoi nén md hinh trong kich ban 4 dugc lya chon cho phuong phéap tém tit dé xuét.

3.4. So sanh va danh gid két qud

Chiing t6i so sanh két qua thir nghiém cia phuong phap tom tat dé xuét véi két qua thur
nghiém cua cdc hé thong ma ching téi da thir nghiém va cac hé thong hién dai khac da cong bo

" https://huggingface.co/transformers/
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trén cing bo dir liéu thir nghiém. Két qua so sanh va danh gia duoc trinh bay nhu trong Bang 3
(ky hiéu “*’, =’ biéu dién hé thong ma chiing téi da thir nghiém, hé thong khéng dwoc thir nghiém
trén cac bg dir ligu twong ung).

Bang 3. So sdnh va danh gid két qua Ciia cdc phirong phéap

Phuong phap CNN Baomoi
R-1 R-2 R-L R-1 R-2 R-L
LexRank” 22,9 6,6 17,2 385 170 289
TextRank” 26,0 7,3 19,2 447 19,2 329
LEAD" 29,0 10,7 19,3 46,5 20,3 30,8
Cheng va Lapata (2016) [12] 28,4 10,0 25,0 - - -
REFRESH [12] 30,4 11,7 26,9 - - -

BERT-Tiny/mBERT + CNN + seq2seq +

DeepQL + MMR (phirong phdp dé xuat) 31,36 12,84 28,33 51,95 2438 37,56

Két qua trong Bang 3 cho thay, phuong phap tom tit sir dung mé hinh BERT-Tiny/mBERT,
CNN, seq2seq, k¥ thuat hoc ting cudng va phuong phap MMR cho két qua tét hon dang ké so
Vvéi céc hé thdng hién dai khac trén hai bo dir liéu CNN va Baomoi twong (mg. Diéu nay ching to
phuong phap tom tit dé xuat da dat hiéu qua tét cho tom tit van ban tiéng Anh va tiéng Viét.

4. Két luan va hwéng phat trién

Trong nghién ciru ndy, chung t6i da dé xuat mot phuong phap tom tit vin ban hudng trich rat
sir dung cac md hinh hoc sau két hop véi ki thuat hoc ting cudng va phuong phap MMR dé sinh
ban tém tat dau ra. M6 hinh duoc huan luyén trén toan bo van ban bang céach ti wu hoa diém
ROUGE. Phuong phap dé xuit di cho két qua thir nghiém t6t hon cac hé thong hién dai khac trén
cuing bo dir liéu thir nghiém. Trong phuwong phap dé xuét, van ban dugc ma héa st dung cac mod
hinh pretrained BERT bi giéi han vé do dai. Trong tuong lai, chiing t6i nghién cttu &p dung md
hinh GPT (Generative Pre-Training) [26] dé cai thién chat lugng cua ban tom tit dau ra nham
nang cao hiéu qua cho phuong phap dé xuat.

Lai cdm on
_ Nghién ctru nay dugc tai trg boi Truong Dai hoc Bach khoa Ha N6i (HUST) trong khudn kho
deé tai ma s6 T2020-PC-208.
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