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MG dau

D6i véi cac bai toan xit 1y ngon ngit tir nhién, mot van ban dau vao chita
cac mitc do ngit nghia khac nhau nhu mic tit, miic cau, mic doan, mic toan
bo van ban. Hon nita cac thanh phan nay trong vin ban c¢6 quan hé véi nhau
rat da nghia, vi du méi tit sé c6 ngit nghia khac nhau khi § trong cac ngit canh
khac nhau. Vi vay phat trién cac mo hinh hoc may cho nhiém vy encoding mot
van ban sao cho vec-to biéu dién chita day du va chinh x&c, phan anh ding
van ban dau vao luon 1a bai toan thach thic trong linh vizc nghién ctu NLP.
D6i v6i bo giadi ma, nhiem vu 1a sinh ra chudi dau ra dya trén mot muc tieu
nhat dinh, vi du nhu sinh cau tra 16i trong bai toan Chatbot sé khac trong bai
toan téom tat van ban. Mot mo hinh hoc may tot sé phai gidi quyét van dé st
dung mot cach phu hgp thong tin dau vao va thod man noi dung dau ra, vi
vay day ciing luon 1a van dé thach thitc doi v6i bo giai ma. Trong luan an nay,
chiing t6i tap trung phat trién cac mo hinh Seq2seq dé gidi quyét céc van dé
néu treén.

Vé6i muc tiéu do, luan an tap trung nghién ctu déu xuat cdc phuong phap
nhim t6i wu hod viec ma hoa thong tin van ban dau vao, dya trén viéc ma
ho4 cau tric ngit nghia phan cap ciia van ban. Ching t6i ciing dong thoi phat
trién mo hinh sinh van ban dua trén viéc sit dung co ché chi y (attention)
két hop v6i mo hinh hoa sy rang buoc ctia chudi dau ra. Ching t6i phat trién
cdc mo hinh hoc sau Seq2seq cho hai bai toan: bai toin thi nhat 13 bai toan
dién gidi (paraphasing) mot van ban dau vao theo mot cach dién gidi mdi;
bai toan thit hai la tom tat vin ban theo tiép can tom luge (abstractive text
summarization).

Két qua thuyc nghiém cho bai toan dién giai vin ban trén hai kho dit licu

phd bién cho thay mo hinh da gidi quyét duge céc gid thiét vai tro ciia biéu



dién phan cap c6 vai tro quan trong doéi véi cac van ban dai trong bai toan
dién giai. Bén canh dé biéu dién dit lieu theo chiéu sau véi cac mic bicu dién
ngt nghia khac nhau ciing da ching minh duge tinh hiéu quéa trong qua trinh
sinh dién giai cia van ban dau vao. D6i v6i bai toan tém tat tém lude, luan
an dé xuat mo hinh biéu dién ngit canh hai phia trong méi quan hé mtc tit va
mitc cau doi véi van ban dau vao tai pha ma hod dé cai thién chat lugng sinh
tom tit tom luge. Hidu ban chat clia vin ban dau vao la yéu t6 quan trong
quyét dinh dén chat lugng dau ra ciia vin ban tom tat, co ché cht ¥ toan cuc
chi trong dén vai tro ctia tiing thanh phan trong van ban dau vao trén toan bo
ngit canh, trong khi dé co ché cht ¥y cuc bo dé cap dén vai tro ciia ting thanh
phan trong timg ngit canh cu thé. Luan an ciing dé xuat mo hinh két hop hai
co ché chi ¥ trén dé cai thien chat lugng sinh tom tit tom luge ctia mo hinh
dic biet doi vé6i cac van ban dau vao. Trong tom tat noéi chung va tém tat tém
luge néi rieng, do dai clia ban tém tat 1a mot yéu té6 quan trong khac trong
phuong dién nghién cttu va ting dung. Ching toi cling nghién citu dé xuat mo
hinh tich hop rang budc do dai tong quat trong moé hinh sinh chudi tit chudi

thich hop cho bai toan sinh tém tat tom lude c¢6 gidi han do dai.



Chuong 1

Tong quan cac van dé lién quan

luan an

1.1 Bbi cinh

Bai toan sinh chudi v, ..., ym tit chudi z1,...,2, c6 thé dudc mo hinh hoa

thanh ham phan phdi xac suat c¢6 diéu kién nhu sau:
m
p(y17 SE) ym|$1> EERE) xn) = Hp(y’L'ylv o Yi—1, C) (111)
j=1

Trong vé phai clia cong thiic trén, mdi phan bo p(y;|y1, ..., yj—1,¢) mo ta xac suat
xuat hién cta tit y; véi véc to dai dién cho cau dau vao ¢ va cac tit trong chudi
dau ra ding trudc né. Phan bé nay dude bicu dién bing mot ham softmax
trén tat ca cac tit trong tap tit vung & ngon ngit dich. Cong thiic trén co thé

dugce viét lai thanh dang nhu sau:
log p(xly) = > _log ply;ly<;, c) (1.1.2)
=1

Mbi token y; ¢6 xac suat xuat hien duge tinh nhu sau:

P(Y|yj<s, s) = softmax(g(hj)) (1.1.3)
Trong d6 g 13 ham ding dé bién doi trang thai an h; cia Gidi ma tai bude giai

ma tuong tng thanh vector cé kich thuéc bang kich thuée cia tap tit vung
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trong ngon ngit dich. Trang thai an h; duge tinh nhu sau:
hy = Fhj-1,5) (1.14)

Trong d6 f 1a ham biéu dién chung cho quéa trinh tinh trang thai an tai budc
hién tai tit trang thai an dau ra ctia budc trude bing mang no ron.

M6 hinh sinh chudi tit chudi dya trén kién tric ma hoa gidi ma duge trinh
bay & trén tuy da gidi quyét bai toan chuyén héa chudi dau vao thanh chudi
dau ra c6 do dai khac nhau trén ciing hodc khac ngon ngit, tuy nhién né ton

tai mot s6 han ché nhu sau:

e Dau tién, dé thay nhat d6 la viéc sit dung bo ma hoa duyét qua ting phan
tit ctia chudi dau vao va roi lay ra véc to trang thai an ciia mang nay &
thoi diém cudi ciing, va hi vong ring né sé nhé hét nhing thong tin can
thiét ctia chudi dau vao truée khi chuyén héa thanh chudi dau ra, diéu
nay khong phai 13 diéu luon kha thi. V6i nhitng chudi dai, sau khi duyét
qua hang loat cdc phan thi thong tin 6 nhitng phan dau sé bi “quén”, va

doi khi lai nhé nhitng thi khong can nhd.

e Thit hai, cAc mo hinh sinh chudi tit chudi dyra trén kién tric ma hoa giai
ma stt dung mang no ron thudng yéu cau tai nguyen tinh toan kha l6n dé

c6 thé huan luyen dé t6i wu mo hinh.

e K& tiép, cac hoat dong bén trong cadc mo hinh sinh chudi tit chudi c¢6 thé
kho dién gidi mot cach tuong minh, diu nay cé thé gay kho khin trong
viec giai thich 1§ do tai sao mo hinh c6 thé sinh ra céc trang thai dau ra

nhat dinh.

e Bén canh do, viéc st dung cac k§ thuat huan luyén mo hinh dya trén
mang no ron thuong c6 diac diém qué khép véi dit lieu da huan luyen

nhung thuong kém hiéu qua trén dit lieu mdi.



e Thém nita, ddi véi cAc mo hinh sinh néi chung va sinh vin ban néi riéng
thi kh6 khan trong viéc xtit Iy cac tit hiém khong c6 trong dit lieu huan
luyén ciing 1a mot thach thic dit ra déi v6i cdc mo hinh sinh chudi ti

chudi.

1.2 Muc tiéu nghién citu

Trude nhiing thach thic trén, ba cau hoi nghién citu duge dit ra trong luan
an bao gom:
- Cau héi 1. Trong céac mo6 hinh hoc sinh chudi tit chudi, viéc hoc biéu dién ctia
chudi dau vao dua trén cac thanh phan co sé 1a tit thi viec hoc biéu dién cac
cum, cic cau, cac doan trong chudi dau vao déng vai tro nhu thé nao véi qua
trinh sinh ra chudi dau ra?
- Cau héi 2. Qua trinh sinh chudi dau ra trong mo hinh sinh chudi tit chudi,
xem xét vai tro clia cac tit, cau, cum trong chudi dau vao trong pham vi cuc
bo hay toan cuc sé cho két qua tét hon?
- Cau hoi 3. V6i moé hinh sinh chudi tit chudi tong quat c6 kha nang tich hgp
yéu t6 rang buoc do dai trong qué sinh ra chudi dau ra véi giéi han do dai khac

nhau hay khong?

Muc tiéu ctia luan an 1a nghién citu va dé xuat nhitng két qua 1y thuyét
ciing nhu cac thuat toan, mé hinh nhim dua ra nhing cau tra 16i khang dinh

cho ba cau hoi trén.

1.3 Nhiém vu nghién cttu

Dé dat dugc muc tiéu dé ra, nhiem vu nghién citu tap trung giai quyét céc

van dé chinh sau day:



1.4

Khéo sat, nghién cttu cdc mo hinh hoc sinh chudi tir chudi, khé nang ap
dung ctia mo hinh trong céc tng dung thuc tién trong linh vire xit Iy ngon

ngtt tu nhién.

Nghién ctu, phan tich cac phuong phép biéu dién vin ban néi chung va
mo hinh véc to néi rieng, tit d6 dé xuat mo hinh biéu dién van ban trong
mo hinh hoc sinh chudi tit chudi cho hai bai toan sinh tém tat tritu tuong

va sinh dién gidi van ban.

Nghieén cttu, danh gia cac co ché chi ¥ cho bai toan sinh van ban, dé xuat
ky thuat cht ¥ cho mo hinh hoc sinh chudi tit chudi phut hgp véi dac trung

clia bai toan sinh tém tat tritu tuong va sinh dién gidi van ban.

Khao sat cac mo hinh rang budc do dai trong bai toan giéi han do dai
tom tat tritu tugng, dé xuat mo hinh gidi han mém do dai cho mo hinh

hoc sinh chudi tit chudi cho bai toan sinh tém tat tritu tuong.

Trién khai thuc nghiem va danh gia két qua.

Doéng gép cua Luan an

Dé xuat phuong phap biéu dién phan cap van ban trong mo hinh hoc sinh
chudi tit chudi cho bai toan sinh tém tit tém lude. Déng gép nay duge
cong bo trong ky yéu hoi thio Knowledge and Systems Engineering nam

2021.

Dé xuat co ché cht ¥ trong mo hinh hoc sinh chudi tit chudi cho bai toan
sinh dién gidi van ban. Déng goép nay dugc cong bd trong ky yéu hoi
thao International Symposium on Integrated Uncertainty in Knowledge

Modelling and Decision Making nam 2018.



e D¢ xuat co ché cht ¥ phan cap c6 diéu kién trong mo hinh hoc sinh chudi
tir chudi cho bai toan sinh dién gidi. Déng gép nay dude cong bd trong
ky yéu hoi thdo Multi-disciplinary International Conference on Artificial

Intelligence nam 2018.

e D¢ xuat co ché chi ¥ cuc bo thich hop cho bai toan sinh tém tat tém
luge van ban. Dong gop nay duge trinh bay tai hoi thao "Asia Pacific

Information Technology Conference lan thi 5"

e Dé xuat mo hinh hoc sinh chudi tit chudi cho bai toan sinh tém tat tém
luge c6 rang buoc do dai. Déng goép nay dude chap nhan dang trong tap

chi "Jounal of Intelligent Automation & Soft Computing"



Chuong 2

Kién thiic co sé

2.1 Mang no ron

Phan nay cung cip mot cai nhin tong quan vé mang no-ron nhan tao, vdéi

sy nhan manh vao tng dung vao cac nhiém vu phan loai va ghi nhan.

2.2 Cac bién thé ctia Mang hoi quy
2.3 M6 hinh ngon ng® dua trén ky that hoc sau

2.4 M6 hinh hoc sinh chudi ti chubi

2.4.1 Phéat biéu bai toan

M6 hinh hoc sinh chudi tit chudi stt dung mang noron nhiéu tang 1a mot
mo hinh hoc sau v6i muc dich tao ra mot chudi dau ra tit mot chudi dau vao
(ltu ¥ do dai ctia hai chudi nay c6 thé khac nhau). Mo hinh nay duge dé xuat
béi Sutskever [2] va cong su tai Google vao nam 2014. Cho du muc dich ban
dau ctia mo6 hinh nay 1a dé ap dung cho bai toan dich méy [6], tuy nhién hién
nay mo hinh nay duge ap dung cho nhicu bai toin khac nhu: nhan dang tiéng

noi [4], tom tit vin ban [3], sinh dién gidi anh [8],... Mot cach téng quét, mo
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hinh hoc sinh chudi tit chudi c6 thé duge phat biu nhu sau:

Cho chudi dau vao = = 21,9, ...,z, va chudi dau ra y = y1,92, ..., Ym, trong
d6 a1 € Sy, yy € Sy, VA Sy, Sy 1a tap cac kha nang c6 thé cho mdi cap x; va y
tuong tng. Gia stt, dau vao va dau ra ciia mo hinh 13 cac bién ngau nhién, cac
gi4 tri n va m phu thuodc vao timg cap chudi dau vao, dau ra cu theé.

Gia sit, mo hinh sinh luon sinh duge chudi y cho moi chudi z dya trén phan
phdi xac suat c6 dieu kién p(y|z), ky hieu y = f(z). Nhiém vu clia qua trinh
huan luyén cac moé hinh hoc sinh chudi tit chudi la tim duge ham 6 dé cuc dai
hoa x4c suat c6 diéu kien p(y|z) : ¢ = argmax p(y|z, 6).

V6i moi hé thong sinh ngon ngit dya tglién mo hinh hoc sinh chudi tit chudi,

chiing ta can tra 16i ba cau héi sau:
e Mo hinh hod p(y|z, 6)
e Cach tim tham s6 6

e C4ch sinh ra dau ra y

2.4.2 Kién tric ma hoa - giai ma chuan

L - ~ z e 2. ~ 1N ~ N 2 « 2 2 2 2 .
Kién tric ma hoa - giai ma la mo hinh hoa tieu chuan cho cac tac vu sinh
chudi tit chudi. Kién trac ma hoa - gidi ma tong quat duge mo ta trong hinh

2.1 Céc thanh phan chinh ctia mo hinh bao gdm:

L 3

L 3
L 3
L 3

Béu ra

BS ma hoa

Trang tha

B&u vao Bio gidi ma

Hinh 2.1: M6 hinh sinh chudi tit chudi tong quat.

e Bo ma hoa dugc st dung dé 4nh xa chudi token trong ngoén ngit nguon
dau vao thanh mot vector c6 kich thuée ¢d dinh. Tai mdi buéc ma hoa,

bo méa hoa sé nhan vector tuong ting véi moi token trong chudi dau vao
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dé tao ra vector bicu dién trung gian dai dién cho chudi dau vao tai budc

ma hoéa cudi cling.

e B0 giai ma st dung vector biéu nhu khdéi tao cho trang thai an dau tien
va tao ra chudi cac token ¢ ngon ngt dich tai moéi bude gidi ma. Do do,

ham xac suat co dieu kien c6 thé duge phan tich nhu sau:
m
p<y17 D) ym‘xla X xn) = Hp(yllyla o Yj—1, C) (241)
j=1

Coéng thiic trén c6 thé dugce viét lai thanh dang nhu sau:
log p(xly) = > _log p(y;ly<;, c) (2.4.2)
j=1

Mbi token y; ¢6 xac suat xuat hien duge tinh nhu sau:

P(ylyj<s, s) = softmax(g(hy)) (2.4.3)

Trong d6 g 1a ham dung dé bién doi trang thai an h; clia Giai ma tai bude giai
ma tuong tng thanh vector cé kich thude bang kich thuée cia tap tit viung

trong ngon ngit dich. Trang thai an h; duge tinh nhu sau:
hy = F(hjo1,5) (2.4.4)

Trong d6 f 1a ham biéu dién chung cho qua trinh tinh trang théai an tai budc
hién tai tit trang thai an dau ra ctia bude truée bang mang RNN hodc bing
nhiing cai tién khac nhu LSTM va GRU. Trong mo hinh ctia Sutskever va cong
sut [7] vector s dai dién cho cau nguon chi duge sit dung mot 1an dé lam trang
thai an dau tien cho bo giai ma. Trong mo hinh ciia tac gid Bahdanau va cong
su [1] va clia tac gid Luong va cong su [5] s 1a mot vector dac biét duge sit dung

xuyén suot tai mdi bude trong qua trinh giai ma.



Chuong 3

on
o

M6 hinh hoc sinh chuéi tir chu

cho bai toan sinh dién giai

3.1 Co ché cha y toan cuc cho bai toan dién giai
van ban
3.1.1 M5 hinh dé xuat

Dé xuat ciia chiing toi 1y ¥ tudng trong nghién ctiu dé giai quyét bai toan
dich may ctia Wu va cong su [9]. Mo hinh gom 03 thanh phan: bo ma ho4, bo
gidl ma va mang chi y. B6 ma hoa st dung 4 16p mang LSTM trong do6 c¢6 1
16p mang LSTM hai huéng va 2 16p mang LSTM mot huéng. Lép mang LSTM
hai huéng duge dat 13 16p dau tien dé ¢ thé bieu dién dit lieu dau vao theo hai
huéng. Véc to chu § ¢; (trong hinh dugc tinh thong qua diém lien quan ay;

trén moi trang thai an h; nhu sau:
T
=Y ouh (3.1.1)
i=0

Gia tri clia ay; thé hien mtc do lien quan ctia cac don vi trong vin ban nguon
t6i qua trinh sinh cac thanh phan trong van ban dau ra va duge tinh nhu sau:

__ copln) 3.1.2
ST explen) ( )

9

897



> —

5 z
Q41 ( A QiQ( 1,
solitmax
Jef o T
Lol
-
hy

ha

{

Hinh 3.1: Co ché chi . Hinh 3.2: Hinh dang ham tanh.

trong d6 e;; dude goi 1a trong s6 cht ¥ va dude tinh thong qua mang no ron f
nhu sau:

et = f((Wa * 8.1+ Uy, * hz)) (313)

trong d6 f thuong st dung ham tanh v6i tham s6 mac dinh 8 14 1 nhu duong
lién mau xanh nude bién trong hinh .

Trén thuc té, véi bai toan sinh dién gidi doi khi chi don giadn 1 viéc dién
dat lai hosic thay thé mot s6 tit c6 vai tro quan trong trong van ban nguon ta
da c6 thé sinh ra mot ban dién giadi méi cho van ban dap tng dude yéu cau,
mong mudn dat ra. Diéu d6 ¢6 nghia mot s6 tit, cum ti, thanh phan trong van
ban nguon khong cé vai tro trong qua trinh sinh dién gidi vin ban. Dé giai
quyét van dé nay, chtng toi thém vao mot tham sdé mdéi § cho ham tanh duge

stt dung theo cong thiic sau:
eri = f(B* Wy *si—1+ Uy *hy)) (3.1.4)

Muc tiéu ctia tham sé £ 1a loai bd vai tro ctia mot sé tit, cum tit hoac thanh
phan trong van ban dau vao khong c¢6 ¥ nghia trong qua trinh dién gidi van
ban(tuong ting véi gia tri ctia hamtanh 1a -1). Diéu nay lam trye tiép thay doi
gia tri clia trong s6 chi ¥ ey, ta goi 8 1a hé s6 phat (Penalty Coefficient) va

gia tri chi ¥ duya trén viec bo sung hé s6 phat 8 dudce goi 1a He s6 phat chu
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y(Penalty Coefficient Attention - PCA).

3.1.2 Thuc nghiém

Bang 3.1: Két qua thyc nghiem trén kho dit lieu PPDB

Kich thudéc Beam = 5 Kich thuwdc Beam = 10
sé 16p M hinh BLEU METEOR Emb Greedy TER BLEU METEOR Emb Greedy TER
Sequence to Sequence 12.50 21.30 32.55 82.90 12.90 20.50 32.65 83.00
2 Seq2Seq with Attention 13.00 21.20 32.95 82.20 13.80 20.60 32.29 81.90
Sequence to Sequence 18.30 23.50 33.18 82.70 18.80 23.50 33.78 82.10
Bi-directional LSTM 19.20 23.10 34.39 77.50 19.70 23.20 34.56 84.40
4 Seq2Seq with Attention 19.90 23.20 34.71 83.80 20.20 22.90 34.90 77.10
Mang LSTM thang du 20.30 23.10 34.77 77.10 21.20 23.00 34.78 77.00
PCA-LSTM 20.57 23.30 34.82 76.60 21.65 23.60 34.80 76.40

Bang 3.2: Két qua thic nghiém trén kho dit lieu WikiAnswer

Kich thwdc Beam = 5 Kich thwdc Beam = 10
sSé 16p Mb hinh BLEU METEOR Emb Greedy TER BLEU METEOR Emb Greedy TER
Sequence to Sequence 19.20 26.10 62.65 35.10 19.50 26.20 62.95 34.80
? Seq2Seq with Attention 21.20 22.90 63.22 37.10 21.20 23.00 63.50 37.00
Sequence to Sequence 33.20 29.60 73.17 28.30 33.50 29.60 73.19 28.30
Bi-directional LSTM 34.00 30.80 73.80 27.30 34.30 30.70 73.95 27.00
4 Seq2Seq with Attention 34.70 31.20 73.45 27.10 34.90 31.20 73.50 27.10
Mang LSTM thang du 37.00 32.20 75.13 27.00 37.20 32.20 75.19 27.80
PCA-LSTM 37.23 32.16 75.85 26.85 37.80 31.60 76.25 27.70

3.2 Co ché chu y phan

van ban

3.2.1 Mo hinh dé xuét

cap cho bai toan dién giai

Kién tric tong quat ctia mé hinh dé xuat duge trinh bay trong hinh [3.3| véi

dau vao la van ban D. Kién tric tong quat bao gom ba thanh phan chinh: bo

ma hod vian ban D bao gom 2 bo méa hoa tuong tng véi hai mic tit va cau;

thanh phan cht ¥ phan cap cho miec tit va mic cau; bo giai ma. Trong d6 dang

biéu dién dau ciia bo ma hoa va trang thai an hién tai ctia bo gidi ma dugc st

dung dé tinh xac suat co dicu kien p(y| D, Y;_1) trong d6 Yi_1 = (y1, 42, .., Ys—1)
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Word-level Attention
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Hinh 3.3: Kién trc mang v6i co ché chi ¥ phan cap.

Ma hoa va co ché chii ¥ phan cap: Mo hinh dé xuat duge thé hién trong
hinh , bao gom hai bd ma hod c6 quan hé v6i nhau. Bo ma hod miic tit ¢6
chiic naing chuyén hoa chudi dau vao cic tit trong van ban dau vao (wj,...,
w; n,.) thanh chudi trang thai an mic ti (hiy ooy By, ,)- BO mé hoa thit hai c6
chiic nang chuyén cic biéu dién mic cau (cll,t,..., CINM) thanh chubi céac trang
thai an mic cau (hf 4 s Wiy, 1), chudi trang théi an nay sé dudc st dung dé xac

dinh cac trong s6 chil ¥ mtc va mitc cau trong mo hinh dé xuat.

3.2.2 Thuc nghiém

Két qua thic nghiém cho thay hiéu suat ctia mo hinh HCANN t6t hon hau
hét cac mo hinh trong thyc nghiem & cac do do(BLEU, TER and METEOR).
Dac biet 6 do do Emb Greedy, mo6 hinh dé xuat cho két qua tot hon dang ké
so v6i cac mo hinh khéc, ngoai trit PCA-LSTM khi kich thuée tim kiém beam

12



1a 5. Két qua thu duge co thé dude giai thich théng qua viéc quan sat do dai
cac cap dit lieu trén cac kho dit lieu. Trong khi doi véi kho dit lieu PPDB 2.0
chil yéu chita cdc cum dién gidi ngan va kho dit lieu WikiAnswer chii yéu chita
cac cum dién gidi dai, co ché chi ¥ phan cap bicu dién dugc mébi quan heé gitta
cic thanh phan co s§ ctia van ban tit tit, dén cum dém cau nén cho két qua
kha quan hon cidc moé hinh khac dac biét trén cac kho dit liéu chita cac cum
dién gidi dai. Két qua thyc nghieém cho thay mo hinh HCANN phu hop véi cac
cac van ban chita cum dién giai dai. Trén hét, nhiing két qua thit nghiem nay
ciing cho thay réng hiéu suat clia cac mo hinh dya trén co ché chi ¥ phan cap

c6 dieu kien dap ting tot hon doi véi cac bai toan sinh van ban.

3.3 Két luan chuong

Mb6 hinh dé xuat cling véi cac két qua thie nghiem da duge cong bd trong
ky yéu hoi thido qubc té ITUKM 2018. V6 co ché chit ¥ HCANN thich hgp cho
viéc biéu dién ngit canh mic tit va mic cau trong chudi dau vao trong bai toan
sinh dién giai van ban da dugc cong bd trong ky yéu hoi thao quoc té MIWAI
2018.
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Chuong 4

Mo hinh hoc sinh chuéi tit chudi

v

cho bai toan sinh tém tat tém ludc

4.1 Mo hinh biéu dién phan cip cho bai toan tém

tat tém ludc

4.1.1 Mo hinh dé xuét

Chiing toi dé xuat mo hinh gom hai thanh phan chinh: bo ma hoa va bo giai
ma dya trén mang LSTM thanh phan va dugc minh hoa chi tiét trong hinh
[4.1] Trong d6 bo ma hod duge thiét ké véi nhiéu 16p LSTM duge xép chong
len nhau nham thuyc hién cac chic nang ma hoa cho cac doi tuong khac nhau
trong van ban. Cu thé v6i mdi mitc biéu dién ctia van ban ngudn(van ban dau

vao), ching t6i mo hinh hod nhu sau:

e A" va h$ lan luot 1a trang thai an mitc tit va mic cau trong bo ma hoé;

hdw 13 trang thai an mic tit trong bo gidi ma, & bude thoi gian ¢.

e 28 va ¢ lan lugt 14 véc to nhing mic tit v miic cau trong bo ma hoa

tal vi tri ¢t.
e i 13 véc to nhing mic tit ¢ vi tri ¢ trong bo giai ma.
Yi g g g
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Wonderfull tasty  taffy
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Source sequence
LSTM Encoder
~ ~ N « 2 e ~ A
Hinh 4.1: M6 hinh biéu dién phéan cap.
o Z o . ~ ~ 1A .
Bang 4.1: Két qua thuc nghiém trén kho dit lieu GigaWord
smaller than 150 words larger than 150 words
Model/Datasets
ROUGE-1 ROUGE-2 ROUGE-L ROUGE-1 ROUGE-2 ROUGE-L
ABS+ (Rush et al., 2015) 29.86 12.65 28.34 27.92 11.75 27.15
RAS-Eleman (Chopra et al., 2016) 33.78 15.97 31.15 32.28 14.28 30.75
NMT (Luong et al., 2015) 33.10 14.45 30.71 31.35 13.23 29.79
Hierarchical seq2seq 33.55 15.60 31.78 33.40 15.45 31.16
Our Model 34.08 15.90 32.80 34.25 16.20 32.80
2 S 2 (PN ~ ~ PN .
Bang 4.2: Két qua thyc nghiém trén kho dit lieu Amazon Reviews
smaller than 150 words larger than 150 words
Model/Datasets
ROUGE-1 ROUGE-2 ROUGE-L ROUGE-1 ROUGE-2 ROUGE-L
ABS+ (Rush et al., 2015) 80.95 38.46 79.45 80.25 37.67 78.65
RAS-Eleman (Chopra et al., 2016) 84.77 41.76 81.36 84.01 41.15 80.50
NMT (Luong et al., 2015) 80.15 38.65 80.05 79.90 37.89 79.58
Hierarchical seq2seq 83.95 42.10 81.65 82.86 41.67 80.78
Our Model 84.71 43.28 83.21 83.61 42.49 82.09

Tai pha ma hoa: Méi cau sé dude chen thém ky hieu két thic cau "eos" va két
thic van ban sé duge chen thém ky hicu "oef". Lan lugt ting tit clia cau sé
dugc truyen vao dudi dang véc to nhing cho 16p mang LSTM thit nhat dé hoc
dang bieu dién cau, sau d6 mot 16p mang LSTM khac sé dude st dung dé hoc

biéu diéu van bang véi thanh phan co sé 1a cac dang biéu dién cau.
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4.1.2 Thuc nghiém

4.2 Cd ché chu y cuc bo cho bai toan tém tat téom

lugc

4.2.1 Mo hinh dé xuéit

Ching toi dé xuat mo hinh két hop gitta co ché cha § cuc bo va co ché cha
¥ toan cuc nham khai thac duge dau dua thong tin vai tro clia cac thanh phan
trong chudi trong qua trinh sinh chudi dau ra thong qua thuat toan sau:
Thuat toan 1 Co ché cht ¥ toan cuc trén mang thing du.

Dau vao: Véc to trang thai an clia bo gidi ma hi%® va tat cd cac véc to trang
thai an ctia bo méa hoa hle.

Dau ra: Véc to chi ¥ ¢ tai mdi bude thoi gian ¢ ¢ phia bo gidi ma.

- Bu6c 1: Tinh diém chd y. V6i mbi véc to trang thai an clia bo méa hoa thi ta
can tinh diém thé hién sy lien quan véi vector trang thai an hj* ctia bo giai
ma. Cu theé, ta sé 4p dung mot phuong trinh tinh diém "chd y" véi dau vao la
véc to trang thai an ctia bo giai ma - hy® va mot véc to trang thai an ctia bo
ma hoa - h’% va trd vé mot gia tri vo hudéng score(hy®, h7ee).

- Buéc 2: Tinh trong s6 cha §. Ap dung ham softmax véi dau vao la diém cha
.

exp(score(h;™, hi'®))

Qg = —— (421)
’ exp() Zf,:l score(hj™® hTT®)

- Buéc 3: Tinh toan véc to ngit canh ¢ 14 tong clia cac trong s6 chii ¥ nhan véi
véc to trang thai an ctia bo giai ma tai bude thoi gian tuong tng.
s
Ct = Zatshsf (422)
s'=1
Trong d6 véc to ¢ 1a vée to ngit cdnh tai bude gidi ma ¢ chita day dua thong

tin ngtt canh hai chiéu vdi cac thong tin cha ¥ cuc bo v toan cuc trong qua
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trinh sinh dau ra ctia mo hinh sinh chudi tit chudi cho bai toan sinh tém tit

tém luge.

4.2.2 Thuc nghiém

Bang 4.3: Két qua dit lieu thuc nghiém trén kho dit lieu Gigaword

Gigaword
Smaller than 150 words Larger than 150 words
ROUGE-1 ROUGE-2 ROUGE-L ROUGE-1 ROUGE-2 ROUGE-L
ABS+ 29.86 12.65 28.34 27.92 11.75 27.15
RAS-Eleman 33.78 15.97 31.15 32.28 14.28 30.75
Sequence-to-sequence RNNs 33.68 15.45 31.71 32.35 15.23 30.79
Pointer-Generator Networks 33.65 16.60 31.78 33.65 15.45 31.56
Generative Adversarial Network 34.15 16.25 31.80 33.75 15.55 31.90
Our proposed model (LRRA) 34.01 15.95 31.04 34.10 15.80 31.95

Bang 4.4: Két qua dit lieu thyc nghiém trén kho dit lieu Amazon Review

Amazon Review
Smaller than 150 words Larger than 150 words
ROUGE-1 ROUGE-2 ROUGE-L ROUGE-1 ROUGE-2 ROUGE-L
ABS+ 80.95 38.46 79.45 80.25 37.67 78.65
RAS-Eleman 84.77 41.76 81.36 84.01 41.15 80.50
Sequence-to-sequence RNNs 81.75 42.65 81.05 80.90 38.89 80.25
Pointer-Generator Networks 84.25 42.10 81.85 82.98 42.17 81.18
Generative Adversarial Network 84.55 43.20 82.05 83.56 42.56 81.78
Our proposed model (LRRA) 84.60 43.15 82.68 84.21 42.50 81.88

4.3 Mo hinh sinh tém tat van ban tém ludc cé

rang budc do dai

4.3.1 Mo hinh dé xuéit

Kién trtc mo hinh tich hgp thong tin do dai mong muén vao mo hinh sinh

chudi tir chudi sit dung kién tric transfomer duge mo ta chi tiét trong hinh [4.2]
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(2]

c

Length-Controllable 3

ENCODER Multi-Head Attention 3

3

Encoding (D@ Enooding (D@ encoding (D
Positional Positional Positional
U Encoding G' Encoding E' Encoding
11 17 L1
TTs s T Yo vi1

Hinh 4.2: M6 hinh dé xuat day du.

Length Model ROUGE-1 ROUGE-2 | ROUGE-L

Mo hinh dé xuat day dit 41.23 19.89 34.87
70 Mo hinh dé zudt 1 39.73 19.59 33.67
Mo hinh dé zudt 2 40.83 19.69 34.27

Béng 4.5: Két qua thuc nghiém ciia cdc mo hinh dé xuét trén kho dit liscu CNN/DM

4.5.2.1 Tich hgp rang budc do dai vao bo ma hoa

4.5.2.2 Tich hop rang buéc do dai vao bo giai ma

4.3.2 Thuc nghiém

Dé tao ra cac tham chiéu so sanh véi cac nghién citu lién quan, tuong tu céc
nghién citu trudée day cho bai toan sinh tém tat c6 rang buoc do dai, ching toi
tién hanh thyc nghiém véi do dai dau ra mong muodn vdéi cac kich thuée khac

nhau, cu thé lan luot 1a 30, 50 va 70.
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Length Model ROUGE-1 ROUGE-2 | ROUGE-L

M5 hinh dé xuit day dua 38.10 23.77 33.54
70 Moé hinh dé zudt 1 36.50 23.37 31.74
Mo hinh dé zudt 2 37.50 23.17 32.34

Bang 4.6: Két qua thuc nghiém ctia cac mo hinh dé xuat trén kho dit lieu NEW-
ROOMS

4.4 Két luan chuong

Trong chuong nay, luan an da trinh bay ba mo hinh da dé xuat cho bai toan
sinh tém tat tom luge vian ban.

Mo hinh tht nhét 14 mé hinh hoc biéu dién phan cap dit trén kién tric hoc
sinh chudi tit chuéi da dude cong bd trong ky yéu hoi thao quoc té KSE 2021.

M5 hinh thit hai d6 14 mo hinh két hop co ché chii ¥ cuc bo ma co ché cha
¥ toan cuc da duge cong bd trong ky yéu hoi thao quoc té APIT 2022.

Dic biét ching t6i da dé xuat va kiém nghiém gia thiét mo hinh sinh tom
tat tom luge c6 rang buoc do dai dya trén mo hinh sinh chudi tit chudi da duoge

chap nhan dang trong tap chi TASC 2023(thudc danh muc SCIE).
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Chuong 5

Két luan

5.1 Cac doéng goép cua luan an

Trong luan an nay, ching toi tap trung phat trién cac mo hinh Seq2seq dé giai
quyét cac van dé néu trén thong qua d6 Luan an da dude cac két qua va déng goép

bao gom:

e Cau tric biéu dién phan cap clia viin ban c¢6 vai tro trong viéc biéu dién ngit
nghia clia cdc thanh t6 trong van ban dau vao, luan an da tap trung nghién
cttu, dé xuat phuong phép biéu dién phan cap van ban trong moé hinh hoc sinh

chudi tit chudi cho bai toan sinh tém tat tom lugc.

e Vi 16p cac bai toan sinh ngon ngit, vai tro clia clia cac thanh t6 trong van ban
dau vao c6 vai tro quyét dinh dén chat lugng mo hinh sinh, tuy nhién méi 16p
bai toin sé c6 nhitng 16p dac trung riéng nén Luan an tap trung nghién citu, dé
xuat co ché cht y trong mo hinh hoc sinh chudi tit chudi cho bai toan sinh dién

giai van ban.

e Ngoai vai tro ctia cac ti, thi trong van ban vai tro ctia cac cum, cac cau sé co
2 2 £ . 4 . - 2 ~. ~ 2 - 2 X < ~ P
anh hudéng nhat dinh den viéc hiéu ngit nghia ctia van ban dau vao. Luan an
ciing da tap trung nghién ctu, dé xuat co ché chi ¥ phan cap c6 diéu kién trong

mo hinh hoc sinh chudi tit chudi cho bai toan sinh dién giai.
e D6i v6i mo hinh co ché chu ¥ toan cuc thuong cho nhiing két qua kha thi hon
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cac md hinh chii ¥ cuc bo nhung déi véi cac van ban dai thi mo hinh cha ¥ toan
cuc sé c6 gap nhiéu thach thiic 6 do phtic tap tinh toan nén Luan an ciing da
tap trung ghién cttu, dé xuat co ché chi ¥ cuc bo két hop mang no ron thing
du dé c6 thé tao ra co ché chi ¥ toan cuc thich hgp cho bai toan sinh tom téit

tém luge van ban.

e Cudi cting, rang budc trong cac mo hinh sinh vin ban dang end-to-end la mat
bai toan mé6i md va c6 nhiéu thach thic, luan an ciing da nghién citu, dé xuat
mo hinh hoc sinh chudi tit chudi cho bai toan sinh tém tat tém lude c6 rang

buoc do dai.

5.2 Huéng phat trién

Trong nghién citu cta chung t6i, hién tai chung t6i tap trung vao viéc danh gia vai
tro cac thanh té trong van ban nguon, va mic do &nh hudng dén qua trinh sinh ra
van ban dich trong cac mo hinh hoc sinh chudi tit chudi. Viéc xay dung co ché chi ¥
cho cac thanh t6t nay con st dung mot s6 cdc tham s6 mang tinh thit sai. Mot trong
nhitng huéng nghién citu tiép theo 1a xay dung mo hinh hoc tham s6 huéng dén cac
hé théng end-to-end hoan chinh.

D6i v6i bai toan rang buoc trong qué trinh sinh trén mo hinh hoc sinh chudi ti
chudi ching toi méi ditng lai xem xét trén cic yéu t6 dinh luong nhu do dai ngoai ra
cac yéu to6 dinh tinh nhu kiéu, hay l#a tudi,... ciing la nhitng huéng nghién ctu hia

hen trong cac bai toan sinh van ban trong xit 1§ ngdon ngit tir nhién.
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