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Trong khi bdi todn tom tdt van ban tiéng anh di va dang dwoc nghién ciu rong rdi véi nhimng két
qua ddang kinh ngac thi bai todn tém tdt van ban tiéng viét van chi dang & giai doan dau véi két qua
nghién citu con han ché. Bai ndy dé xudt mot hwéng gidi quyét bai todn tém tdt van ban tiéng Viét tw
déng bang cach mé réng cdc phwong phdp tém tat ban ban khéng giam sat két hop voi diém danh gid
mirc do quan trong cua cdu cung voi murc do lién quan cua cdc cdu.

Bai bdo cung cdp két qua thir nghiém ciia viéc mo rong cdc phwong phdp toém tat ban ban khong
gidm sdt két hop véi diém déanh gid mirc do quan trong ciia cdu bang cdach trich xudt cdc cdu cé xép hang
hang dau, trong d6 tranh chon cdc cdu tring Idp vé ngi dung. Dé kiém chirng tinh hiéu qud ciia phirong
phdp dé xudt nhém thue hién so sanh két qua ciia nhém véi két qud ciia phwong phdp tém tdt van ban
bang hoc tdp sdu la mang no ron tich chdp va mang no ron hoi quy.

Sw mo rong thay déi ciia nhém cho két quad 16t néi troi vi cdc ly do sau: Thi nhat, viéc nhat cac cau
¢6 diém cao dam bao lwa chon dwoc cac cdu quan trong. Thir hai, viéc lya cac cau co do twong quan
thap dam bdo cdc cdu cé ndi dung giong cdu da ldy sé khéng dwoc lay lai, diéu nay dam bdo néi dung
ban tém tdt khéng tring lap ndi dung, trdi rong va bao qudt dwoc ndi dung ciia ban géc.

Tir khéa: Tom tat vin ban, hoc may, hoc khéng gidm sat, xir 1y ngén ngir tw nhién, mang no ron hoi quy,

hoc sdu, mang no ron tich chdp.

Chir viét tit
TT Chir viét tat Y nghia
NLP Natural Language Processing Xu 1y ngdn ngit ty nhién
CNN | Convolutional Neural Network Mang no ron tich chép
LSTM | Long Short Term Memory Mang no ron hdi quy
1. Giéi thi¢u nhién. Nhiém vu 14 tao ra mét ban tom tit stc tich
C6 mdt lugng thong tin khdng 16 c6 sin trén tr mot hodc nhiéu tai liéu. Pau ra cua mot ban
Internet va céc tai nguyén khac nhu: sach, Twiter, tom tit h¢ théng mang lai loi ich cho nhiéu tng
Facebook, Youtube. Nhirng ngudn thong tin nay dung NLP nhu tim kiém trén web. Google thuong
s& mang dén cho con ngudi lugng kién thirc vo tra vé mot mo ta ngan veé céc trang web tuong ung
cung quy bau néu sir dung duoc chung. Mot co cho mét truy van tim kieém, hodc cac nha cung cap
ché trich xuét théng tin nhanh chong va hiéu qua tin tire tryc tuyen cung cap cc diém ndi bat cua
s& gitp con ngudi chuyén nhitng thong tin ton tai mot tai liu Web trén giao dién cua no.
thanh thong tin hiru ich. Hau hét cac cach tiép can cho bai toan tom tit
Tom tit vin ban tu dong 1a mot nhiém vu ddy vin ban tiéng viét 1a cac phuong phap ban giam
thach thirc nhung tha vi cta xir 1y ngdn ngl ty sat hodc giam sat dua trén cdc mo6 hinh d6 thi
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[2,3.,4] hodc xép hang dua trén hoc giam sat dua
vao cac thudce tinh [4, 20, 21].
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Bai bao nay tiép can theo hudng tom tat van
ban béng cach lya chon cac cau trong tai li€u
ngudn dé tao nén ban tém tit méi [5,6,7,11]. Bai
bao cung cép két qua thir nghiém cia viéc mo
rong cic phuong phap tom tit ban ban khong
giam sat két hop [10-15] voi diém danh gia mirc
d6 quan trong cia cdu bing cach trich xuét cac
cau c6 xép hang hang dau, trong d6 tranh chon
c4c cau tring lp vé nodi dung.

Phéan con lai cua bai viét nay dwoc t6 chirc
nhu sau. Phan 2 cung cap mot s 1y thuyét lién
quan va dir liéu chuan bi, cudi phan 2 trinh bay
cach thuc nhom tac gia da thuc nghiém va danh
gi4. Cac két qua va thao luan duoc bao cdo trong
phan 3. Cudi cung, phan 4 rit ra két luan va dinh
hudng trong tuong lai.

2. Co s6' 1y thuyét
2.1. Khai niém co ban
2.1.1. Tém tit la mét vin bin

Puoc tao tir mdt hodc nhiéu van ban, chira
mot phan thong tin quan trong trong cac van ban
gbc va khong dai hon mét nira van ban gdc.

Hinh 2 Minh hoa tém tat vin ban
2.1.2. Ky thuit trong tom tat viin ban
Hoc tap khong giam sat: nhiém vy cua hoc
khong c6 giam sat 1a tim cac mau chua biét trudc
d6 trong tap dir liéu ma khong c6 nhén trude (tic
la dau ra ding tuong tmg cho mdi dau vao la
khong biét trudc).
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Hoc co giam sat: nhi€ém vu cia hoc c6 giam
sat 1a tim ra mdt ham anh xa dua trén b dir liéu
huén luyén, 1a cac cap dir lidu (dau vao-dau ra
mong mudn).

Hoc sdu: nhiém vu cta hoc sau la dé tim ra
md hinh dit li¢u triru twgng hoéa & mirc cao bﬁng
cach st dung mot tap hop cac thuat toan véi nhiéu
16p xir 1y v6i cdu tric phic tap.

Mang no ron tich chdp CNN: 12 mét trong
nhitng mé hinh hoc sau tién tién, gdm cod mot
hodc nhiéu hon cac 16p tich chap véi cac 16p day
du két ndi (dap ung phu hop véi nhitng mang
neuron nhan tao tiéu biéu) trén dinh.

Mang no ron hoi quy LSTM: 1a mot trong
nhiing mé hinh hoc sau tién tién, mot mang cai
tién cia RNN (Recurrent Neural Network) nhim
giai quyét van dé nhé cac bude dai ciia RNN.
2.1.3. D twong tu cosine

5.5
IIs:l- ”51”

Trong d6: s; 1a vecto twong trng vdi cau van i

COS(Si, S]) =

s;j la vecto twong tng v&i cau van j

IIs;]]. ||s]|| 1a d6 dai chuan cua vecto s; Sj

cos(si, sj) la d6 twong tu gilta 2 cau thri va j

Mirc d6 twong tu cua hai cdu duoc tinh bang
cosine, cosine c6 gia tri thuc tr 0 dén 1, cosine
nho twong ung trudng hop ndi dung cia hai cau it
trung 1ap, hia cdu c6 ndi dung trung ldp nhidu
twong tng véi gia tri cosine 16n.
2.2. Dir liéu

Nhom tac gia chuin bi hai b dir liéu cho

nghién ctru ctia minh dé so sanh cac phuwong phap
tom tit khai thac bang tiéng Viét 1a VN-MDS va
ViMs.
2.2.1. B§ dir lieu VN-MDS

B6 dit liéu duoc tao boi Tran va cong su, tai
Phong thi nghiém cta Pai hoc Quéc gia Ha Noi
[20]. B dir lidu bao gdm céc tai liéu v& 200 cha
dé khac nhau duoc thu thap tir cac nha cung cép
tin tirc truc tuyén Viét Nam. Mdi cha dé co hai
dén nam bai viét khac nhau, thuong 14 ba bai khac
nhau. Cung véi cac ban tom tit (gdm cic ciu
quan trong) dugc lya chon ra tir tai ligu géc boi
cac chuyén gia.
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2.2.2. By dir liéu ViMs

B§ dir liéu duge tao bdi thac s Nghiém tai
Pai hoc Khoa hoc Ty nhién, Pai hoc Qubc gia Hb
Chi Minh [21]. B6 dir liéu chua tai lidu vé& 300
cha dé khac nhau duoc thu thap tir Google News.
M3i chit & c6 ndm dén mudi bai viét khac nhau.
Cung v6i cac ban tom tit (gdm cac cAu quan
trong) dugc lya chon ra tur tai licu géc badi cac
chuyén gia.
2.2.3. Théng ké quan sat dir liéu

Ten | g6 | 6 | Téng | SO | Dodai
bo . < £ ban | trung
M chi | van sO , )
dir A - A tom binh
oA de ban cau z ~
li€u tat cau
VN-
200 | 600 | 9802 | 400 | 49.2
MDS
ViMs | 300 | 1945 | 25100 | 600 83.6

o Hifzh 3. Tjhéng ké quan sat 2 b dir liéu

Co thé thay rang so lugng tai liéu va cau trong
ViMs 16n hon nhiéu so véi VN-MDS. Ngoai ra,
chiéu dai cac tai liéu trong ViMs dai hon gan hai
1an so v&i trong cac tai liéu cia VN-MDS.
2.3. Phuwong phap hgc tip khéng giam sat

Nhom tac gia st dung sau phuong phap xép
hang ndi tiéng cua b cong cu sumy dé thuc hién
viéc tom tét van ban.
2.3.1. Thuit toan LSA

Ung dung su phan r ciia ma tran tir-cdu bang
cich sir dung Phédn tach gia tri s6 it dé tom tit.
Bing cach nay, ching ta co thé c6 duge cac chi
dé 4n va hinh chiéu ctia mdi cau theo chu dé [16].
Thuét toan sir dung gid tri tham chiéu 1a diém s
dé phan 4nh tAm quan trong cua cau.
2.3.2. Thuit toan LexRank

Thuét toan xay dung mot dd thi ngdu nhién
dé tinh toan tim quan trong twong tng clia cac
cau quan trong [10]. Trong phuong phap nay, cac
ciu quan trong dugc xac dinh bang cach sir dung
mo hinh.
2.3.3. Thuiat toan TextRank

Thuét toan ké thira su tinh toan cua thuét toan
PageRank, trong d6 ma mdt cau van ban la quan
trong néu nd nhan dugc nhiéu lién két (tuong tu
diém s6) tir nhimg ngudi khac [17]. TextRank sir
dung cAu trac van ban bén trong cac tai liéu va tao
ra mot cum dd thi tir khoa trung tim dé xép hang
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cac cau, sau do trich cac cau co trong s6 cao dé
tao thinh mot ban tom tt.
2.3.4. Thujt toan Luhn

Thuét toan trich cic ciu quan trong bang cach
do cac thanh phan quan trong, thanh phan quan
trong cd chua céc tur Xuét hién nhiéu hodc thudc
cdu & vi tri quan trong nhu cdu dau hay cudi [5].
2.3.5. Thuit toan KL

Thuét toan do luong su khac biét cua phan
phéi xac sult unigram da hoc duogc tir cac tai li€u
gbc va ban tom tat dua trén KL Divergence [18].
2.3.6. Thuit toan SumBasic

Thuat todn str dung sy don gian hoéa céu va
chon lya tir vung dé tom tat [19].

2.4. Qua trinh thyc nghiém

Al | | Pha2: Xely Pha 3:
Van ly Tinh Rankscore Tao ban Bin
bAn - pach Sip xép cautheo || OMEAL |- tom
goc ciu Rankscore giam Lya chon tat
Téch 1 dan cdc cau

‘Hinh 4 Tong quan phwong phap

Pha 1: Tién xu ly dir liéu

Nhom téc gia tién xir Iy dir liéu bang cach boc
tach 1y ndi dung tir cac tép dir liéu trong bo dir
liéu, tich mdi cau trén mot dong. Sau d6 sir dung
bd cong cu vitk ciia TS Lé Hong Phuong dé thuc
hién tach tir trong ndi dung van ban.
Pha 2: Xut Iy dir liéu

Liy diém danh gi4 muoc d6 quan trong
rankscore cua cac cdu, bang cach thay doi mo
rong mi ngudn cua by cong cuy mi ngudn md
sumy. Sau d6 sap xép lai cac cAu trong vin ban
theo d6 quan trong cua cac cdu giam dan dua vao
diém danh gia giam dan. Cong viéc nay duoc thuc
hién véi timg thuat toan trinh bay trong phan 2.3.
Pha 3: Tao ra ban tom tat

Cac cAu dua vao ban tom tat dua vao
rankscore - diém danh gia muc do quan trong ctia
cau, cosine - mirc d6 lién quan cua cau véi cac
ciu da lya chon va tham s threshold - ngudng.
Cu thé nhu sau:
Bude 1: Ly két qua tir pha 2, chon cdu c6 diém
rankscore cao nhat (cdu quan trong nhét).
Budc 2: Lap lai cong viéc nhu sau

Lan luot xét cac cau con lai, néu cau xét s; co6

Jornal of Science and technology



do dai trén 5 tir va khong trung lap ndi dung voéi
cac cau da duge chon dwa vao ban tom tét, thi dua
ciu ndy vao ban tom tit. Cac cau c6 ndi dung
khong tring 1ap, néu n6 thoa man rang budc: max
(cosine(s; , sy)) < threshold, véi s; 1a cau da duoc
chon dua vao ban tom tit.

Thuét toan dimg khi tom tit dat dén mot rang
budc chiéu dai.

Threshold dugc xac dinh béng thyc nghiém trén
hai by dir liéu VN-MDS va ViMs. Nhom da thu
nghi¢m Threshold trong tap gia tri trong khoang
(0,1) budc nhay la 0..05 1a {0.05, 0.1, 0.15, 0.2,
0.25, 0.3, 0.35, 0.4, 0.45,...0.95}, tir két qua cho
thdy Threshold=0.4 cho két qua 6n dinh nhat

Vé chiéu dai cua ban tom tit, nhém thir nghiém
v6i chiéu dai khoang 10 cau tic 1a 100 tir (khoang
10 cau), va thu nghiém véi truong hop khong gidi
han d6 dai ban tém tit, déu cho két qua kha t6t
(bang 1,2,3 va 4).

Pha 4: Panh gia

M&i bd dit ligu duge chia lam 5 phan mot
cach hoan toan ngiu nhién. Str dung bd cong cu
ROUGE 1.5.5, chc cau duoc trich xudt vao ban
tom tat duge so sanh véi cac cau trong ban tom tit
cua cac chuyén gia (cac cau trong gold files) theo
ROUGE N (N = 1,2 va ROUGE SU4)

Hudn luyén CNN va LSTM

Huin luyén CNN, nhom tac gia st dung ba
nhan, hai ting an két ndi day du véi kich thudce 1a
20 va 1. Huén luyén LSTM, nhom st dyng mo
hinh LTSM cell don gian mac danh, kich thuéc
clia vecto dau ra 1a 100.

Trén hai bo dir lidu tiéng viét, nhom lay do
dai cua cdu tiéng viét dai nhat 1a 30 tir. Hudn
luyén ca hai m6 hinh véi kich thudc dir liéu chia
16 batch size 1a 32, s6 lan ldp khi huan luyén trén
16 1a epochs 1a 25.

3. Két qua nghién ctru va thao luin

Chuong trinh thuyc nghiém duoc viét bang
ngén nglt 1dp trinh python trén siéu may tinh
UTEHY 1 dat tai co s6 My Hao truong PHSP Ky
thuat Hung Yén.

Nhom da thir nghiém trén hai bo dit liéu tiéng
viét ViMs va VN-MDS, so sanh két qua va lga
chon ra gia tri ngudng thich hop 1a 0.4.
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C6 vai diém nbi bat tir cac két qua (bang 1). Pau
tién, voi ban tom tit khoang 10 cau (100 tir) trén
bo dir liéu VN-MDS. Thtr 2, cac thuat toan hoc
khong giam sat mo rong cho két qua tét hon so
vo1 hoc sau. Thir ba, thuat toan hoc Sumbasic-mot
trong nhiing thuat toan hoc khong giam sat sau
khi m& cho két qua tét hon cac thuat toan khac
trén b dir liéu VN-MDS.

Mot diém ndi bat tir cac két qua bang 2 1a két
qua twong ty trong bang 1, diéu ndy néi nén riang
thudt toan cho két qua tt voi dir lidu tiéng vién
v6i ban tom tit khoang 100. Tiép theo, cac thuat
toan hoc khong giam sat mé rong van cho két qua
tdt hon so v6i hoc sau.

Bdng 1: So sanh két qua véi do dai ban tém
tat 100 tir trén b dit liéu VN-MDS

Phwong | ROUGE- | ROUGE | ROUG
phap 1 -2 E-SU4
LSA 0.629 0.370 0.558
LexRank | 0.643 0.406 0.581
TextRank | 0.629 0.398 0.565
Luhn 0.612 0.368 0.550
KL 0.651 0.380 0.571
Sumbasic | 0.665 0.394 0.585
CNN 0.614 0.366 0.528
LSTM 0.616 0.355 0.535

Bdng 2: So sanh két qua véi do dai ban tém
tit 100 tir trén bg dit ligu ViMs

Phuwong | ROUGE- | ROUGE- | ROUGE-
phap 1 2 SuU4

LSA 0.625 0.360 0.538
LexRank | 0.641 0.394 0.564
TextRank | 0.627 0.388 0.544
Luhn 0.614 0.376 0.534
KL 0.651 0.378 0.559
Sumbasic | 0.677 0.390 0.572
CNN 0.591 0.342 0.491
LSTM 0.624 0.351 0.529
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Bang 3: So sanh két qua ROURGE-scores d¢
dai khong gioi han trén bo dir ligu VN-MDS

Phuong ROUGE | ROUGE |ROUGE-
phap -1 -2 SuU4
LSA 0.492 0.392 0.208
LexRank 0.482 0.392 0.198
TextRank 0.447 0.374 0.166
Luhn 0.439 0.372 0.159
KL 0.602 0.404 0.343
Sumbasic 0.574 0.409 0.305
CNN 0.528 0.400 0.248
LSTM 0.525 0.396 0.244

Két qua trong bang 3 cho két qua tuong tu
bang 1 va 2, cac thuat toan hoc khong giam sat
thé hién két qua tét so vdi hoc sdu trén ca hai bd
dir liéu trong truong hop khong gidi han sb tir

Trén b dir liéu ViMs va khong gidi han s6 tir
trong ban tom tit thi LSA thé hién két qua tot ndi
trdi so vdi cac thudt todn hoc khong gidm at khac
cling nhu hoc sau. Sau LSA thi Hoc sau vdi mang
hdi quy LSTM tuy chua cho két qua tét nhu LSA
nhung ciing cho két qua tét hon so voi ca thuat
toan khac.

Theo két qua thuc nghiém (tir ca 4 bang di
liéu), nhém tac gia tim thdy hai diém ndi bat nhu
sau: Thir nhat, v6i mé rong bo cong cu sumy cho
mdt s6 phuong phap hoc khong giam sat s& mang
lai két qua tt trong nhiéu truong hop. Tat nhién,
khong co phuong phap nao dat duoc két qua tot
nhit trong moi trudng hop. Piém ndi bat thir hai
1a d6 dai ciia ban tom tat (bang 1-2 véi gidi han

trong ban tom tat.

Bdng 4: So sanh két qua ROURGE-scores d¢
dai khong gioi han trén bo div liéu ViMs

100 tir va bang 3-4 khong gidi han s tir trong ban
tom tat) cho thay co mdi quan hé gitra d6 dai cau
va diém danh gia ROUGE.

4. Két luan

Phuong ROUGE | ROUGE | ROUG N6i chung, cac thuat toan va dir liéu tot 1a rat
phip -1 -2 E-SU4 quan trong. Bai viét ndy thuc hién céc thi nghiém
LSA 0.711 0.445 0.503 tom tat van ban tiéng viét. Nhom tac gia khai thac
LexRank 0.695 0.464 0.477 mé rong cai tién dua trén cac phuong phap hoc
TextRank 0.664 0.464 0.433 khong giam, dé kiém nghiém hi¢u qua cia sy cai
Luhn 0.636 0454 0.393 tién phuong phap, nhom so sanh v6i hai phuong
KL 0.697 0.411 0.474 phap hoc sau.

Sumbasic 0.697 0.426 0.469 Loi cdm on Nghién ctru nay dugce tai trg boi
CNN 0561 0421 0.296 Truong Pai hoc Su pham ky thuit Hung Yén
LST™M 0.707 | 0431 | 0495 trong d? tai ma sé UTEHY.L.2019.53.
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VIETNAMESE MULTI-DOCUMENT SUMMARIZATION
BASE UNSUPERVISED LEARNING METHODS

Abstract:

Recently, English summarization has been amazing results, while Vietnamese summarization has
been being at an early stage with limited results. This paper proposes a solution to summarize
Vietnamese text by utilizing unsupervised learning.

The article shows the results of employing unsupervised learning methods to summarize a document.
To do that, the authors compared results of unsupervised learning methods for summarization to
supervised learning ones, including CNN and LSTM. The comparison can demonstrate the effectiveness
of unsupervised learning methods for summarization.

Unsupervised learning methods give promising empirical results because of some reasons. Firstly,
based on ranking mechanisms, they pick up high-scoring sentences, which ensure the selection of
important sentences. Secondly, the selection of sentences with low correlation shows that a summary text
does not overlap with remaining sentences, which are not included in the summary.

Keywords: Text summary, machine learning, learning to rank, unsupervised learning method, NLP, CNN,
LSTM.
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