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Toém tat - Hién nay, hé thong héi dap dang rat phd bién, duwoc
rng dung réng rai trong nhiéu linh vwc nhw ban hang, tw van
vién, gido duc,... Nghién cu nay dé& xuit mot mé hinh trich xuét
cau trd Ioi tlr van ban Tiéng Viét dwa trén mé hinh ngdn ngi
BARTPho - day la mé hinh ngén ngir méi nhat da dwoc huan
luyén trén tap dir liéu I&n danh cho tiéng Viét. Nghién ctru nay
cling ddng thdi d& xuét mat pipeline hoan chinh cho hé théng héi
dap dwa trén tai liéu ngwdi dung cung cap. Bong thoi xay dung
mot hé thdng héi dap Tiéng Viét, hé thdng nay cho phép ngudi
dung bd sung cac tai liéu va hdi dap trén cac tai liéu dé. Hiéu qua
thwe hién trén di liéu Tiéng Viét dat két qua 4n twong véi diém
F1 dat 77.00%. M6 hinh dé& xuét nay mé ra céc &ng dung trong
linh vuwc hdi dap cho ngdn ngik Tiéng Viét véi mirc dd thich (ng
véi di liéu mai nhanh, khéng can thiét phai huén luyén lai mo
hinh cho méi tap dir liéu mai.

Tir khoa - hé théng héi dap, tim kiém tai liéu, trich xuét cau
trd |6i dwa trén ngl canh, transformer, x& ly ngén ng tw nhién

1. Dit van dé

Hé théng hoi dap 1a mot ung dung cuc ky phd bién cua
linh vuc xu Iy ngdén ngit tu nhién, dugc ng dung trong
nhiéu linh vuc khac nhau. Muc tiéu cia hé théng hoi dap
1a thay thé con ngudi tra 10i nhitng cau hoi da dugce huin
luyén tir truée. Uu diém khi 4p dung hé thdng hoi dap 1a
tiét kiém duoc thoi gian, cong sirc. Pong thoi hé thong
hoi dap ciing co thoi gian phan hdi nhanh hon con ngudi.
Tuy nhién van dé quan trong khi (mg dung hé thong hoi
dap vao thuc té 14 huén luyén va do chinh xac cta cau tra
10, dbi v6i ngudi st dung non-tech, viée huan luyén can
dugc don gian hoa muc tdi thiéu va dong thoi, hé thong
can dat duoc dd chinh xac nhét dinh. M¢t trong nhitng
cach huin luyén hé thong hoi dap phd bién hién nay 13
cung cép cho cac mo hinh Al médt bo cac chu dé&, mdi chu
dé bao gdm nhiéu cau hoi va cau tra 10i. Tir 46 mo hinh s&
duoc huin luyén dé phan loai mot cau hoi do ngudi ding
cung cép thudc chu d& nao, tir d6 lua chon cau tra 10i
twong ung. Bai nghién ctru ™ 1a mot trong nhitng bai
nghién ctru theo hudng phat trién trén. Dong thoi ciing da
¢6 nhitng hé thdng theo phuong phap do da dugc xay
dung gitip nguoi dung d& dang ty huin luyén va xdy dung
cho minh mot hé théng hoi dap nhu Rasa®?. Tuy da duoc
tmg dung rong rdi, tuy nhién nhugc diém cia phuong
phap trén 1a ngudi xay dung hé thong hoi dap can liét ké
tat ca chu dé ma nguoi ding c6 thé hoi, dong thoi can liét
ké tit ca cac cau hoi ma nguoi dung c6 thé hoi. Sau d6
can tén mot khoang thoi gian dé moé hinh duwoc huan
luyén. Gan day, mot phuong phap méi dwoc dé xuit do 1a
trich xuat cau tra 151 tir ngit canh (context)?). Vi phuong
phap nay, cu tra 15 trich xuét tir mot doan vin ban cho
truge. Tir d6, ching ta c¢6 thé xdy dung mot hé théng dap
dwa trén tai liéu do ngudi dung cung cip. Nho vay, thay vi

Abstract - Currently, the question and answer system is very
popular, widely applied in many fields such as sales, consulting,
education,... This study proposes a model to extract answers from
the text in Vietnamese language based on the language model
BARTPho - this is the latest language model trained on a large
data set for Viethamese. This study also proposes a complete
pipeline for a Q&A system based on user-provided documents. At
the same time, building a Vietnamese question-and-answer
system, which allows users to add documents and ask questions
on those documents. Performance on Vietnamese data achieved
impressive results with F1 score of 77.00%. This model for export
opens up applications in the field of Q&A for the Vietnamese
language with its fast adaptability to new data, without the need to
retrain the model for each new dataset.

Key words - Q&A system, document retrieval,, context-based
answer extraction, transformer, natural language processing

can nim bét tat ca cau hoi hé thdng can tra 10i, chi can
cung cap cho hé théng mot bo tai liéu du I6n va bao quat
thong tin can tra 161, tir 6 mo hinh sé& ty dong trich xuét
cAu tra 101 tir tai lidu dugc cung cép.

Trong bai nghién ciru nay, t6i dé xuat mot mo hinh trich
xut cdu tra 10 tir vin ban dya trén mé hinh ngén ngit
BARTPho - mdt pretrained model 16n va méi nhit danh
cho Tiéng Viét hién nay, dong thoi tir d6 d& xuét mot
pipeline cho hé thong hoi dap Tiéng Viét dya trén tai lidu
ngudi dung cung cp. Véi pipeline dé xuat, ngudi dung c6
thé lién tuc bd sung tai liéu cho hé thdng hoi dap va hé
thng cap nhat nhiing tai liéu d6 phuc vu cho viéc tra 1o
cau hoi. Vi kha nang thich img véi dit liéu méi gan nhu
ngay lap tic, dong thoi voi nhimg toi wu d¢& mo hinh c6
thé xir 1y ca cau hoi co hodc khong co cau tra 10i, bai
nghién ciru ¢6 thé xem nhu mét pipeline co ban co cac
nghién ctru trong linh vyc héi dap véi ngoén ngir Tiéng
Vigt.

2. Nghién ctru lién quan

Theo bai nghién ctrul') mét hé thong hoi dap hoan chinh
dya trén ngit canh thudng bao gdm 2 phan chinh: Tim
kiém van ban va trich xuat cau tra 10i tir vin ban. Trong
d6 phan tim kiém van ban gitip mé hinh chon ra nhiing
van ban tri thirc phu hgp, c6 kha nang chira cau tra 161 cao
nhit. Sau d6, phan trich xut cau tra 10i s& tim cau tra 1oi
trong cac van ban da tim dugc ¢ budc trude day, lua chon
ciu tra 101 tot nhéat dé phan hoi.

Mot s phuong thirc tim kiém tai ligu:

+  Probabilistic Retrieval Model: Phuong phap nay
¢ ging wdc tinh xac suat phit hop cua mdi vin
ban véi cdu truy van, thudt toan pho bién hién
nay cua phuong thirc nay c6 thé ké dén 1df
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TF-IDF, BM25,...

« Language Models: Phuong thirc nay sir dung cac
md hinh ngon ngit hoc sau dé tinh mirc do phu
hop giita cau truy van va cac van ban.

« Semantic Search: Vi su phét trién cua cic mo
hinh hoc sau hién nay, déy co 1€ la phuong thire
cho d6 chinh x4c cao nhit. Phuong thire nay tao
ra biéu dién ngit nghia cia cau truy van va van
ban, tr d6 tinh d¢ twong ddng vé ngir nghia cua
tat c4 cAc van ban.

Mot s6 phuong thirc trich xuat cau tra 10i:

«  Machine Learning: Mot s6 nghién ctru truge day
da st dung nhitng thuét toan co ban nhu SVM,
Random Forests,.. dé xac dinh cau tra 16i dua
vao cau tric ngit phap hay dic trung ciia vin
ban.

« Deep Learning: Gan day nhiém vu trich xuat cau
tra 10i dang dan tap trung vao sir dung cac mang
hoc sau dé xac dinh vi tri cua cau tra 1oi trong
van ban. Mot $6 kién trac phé bién duoc sir dung
hién nay coé the ké dn nhu LSTM,
Transformer,...

Di c6 mot s6 bai nghién lién quan dén xay dung hé théng
hoi dap dua trén ngit canh trong Tiéng Viét, trong do bai
nghién ctru ¥ di dé xuat mot pipeline hoan chinh cho hé
thong hoi dap da ngoén ngit. Bai nghién ctru d& xuat
pipeline gdm 2 module chinh: Tim kiém tai liéu va trich
xudt cau tra 10i. Trong d6 & module tim kiém tai liéu, hé
théng sir dung phuong phap TF-IDF ¥ dé tim kiém cac
doan vin ngin lién quan va st dung mo hinh
XLM-RoBERTa) két hop v&i giai phap Token
classification dé tim kiém vi tri bat du, két thuc cua cau
hoi trong doan van. Mac du da dat dugc do chinh xac
tuong d6i an tuong tuy nhién, phuong phap trén van con
mot s6 khuyét diém:

« Tai liéu cung cip can phai chia nho theo timng
doan van.

o  Chua xur ly ngoai 1¢ cau hoi kh()ng ¢6 cau tra 101

Trong phan tiép theo, t6i s& d& xuat mot sé phuwong phap
dé cai thién va khic phuc nhimg nhugc diém trén.

3. Phwong phap dé xuét
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Hinh I: Pipeline dvoc dé xudt boi ¥

Best answer

Tai bai nghién ciru ¥ tac giai dé d& xuit mot pipeline co
ban cho hé théng héi dép. Dya trén Pipeline nay, t0i dé
xudt mot plpelme méi gdbm 2 module chinh: Tim kiém tri
thirc va trich xuit cau tra 10i. Trong d6 module tim kiém
tri thirc dugc chia thanh 2 phan tim kiém tai liéu va tim
kiém doan vin, c6 chirc nang tim kiém ra cac doan vin c6
kha nang chtra cau tra 161 cho cau hoi, sau d6 module trich
Xuét cau tra 101 s& tién hanh trich xut cau tra 11 va chon

cdu tra 10i t6t nhat phan hoi cho nguoi dung. Pong thoi,
huan luyén mé6 hinh dé co thé xu ly dugc cac cau hoi
khong co cau tra 10i.

3.1.  Module tim kiém tri thirc

3.1.1.
Hién nay hé théng Search Engine dang rat phat trién,
cung voi d6 1a nhitng thuat toan tim kiém dugc dé xuat,
trong do thuat toan BM25 1a mdt trong nhiing thuét toan
tim kiém dir liéu van ban pho bién nhat hién nay.

Tim kiém tai liéu

Thuat toan nay dugc phat trién dua trén thuat toan Okapi
BM25 va da dugc ap dung rong rai trong cac cong cu tim
kiém nhu Lucene hay Elasticsearch. Cach hoat dong cua
thuat toan BM25 1a danh gi4 mdi tir trong truy van va tinh
diém cho mdi tai liéu dé xac dinh mutrc d6 phu hop cua nd
v6i truy van. Cac yéu to quan trong dé tinh diém bao gom
tan suat xudt hién cua tir trong tai ligu, tan sudt xuat hién
clia tir trong tai liéu so v4i tan sudt xuat hién cua tir trong
toan bd tap van ban, sb lugng tir trong tai liéu va 46 quan
trong cua ting tir trong truy van.

Cong thie® dudi day duoc sir dung dé tinh do lién quan
gitta query Q va van ban D

! f(q,D).(k + 1)

X IDF(qi) f(a, D)+ k.(1=b+b- 20 (M

i=1 avgD

score(D, Q)

Trong do:

« nla sb luong term c6 trong query q (term duoc
hiéu 12 mot tir c6 nghia)

e f (qi, D) 1a tan suat xuét hién clia term q, trong
van ban D

« kvab la hai tham s trong d6 mic dinh k = 1.2
vab=0.75

o |D|1a d¢ dai van ban

o avgD la d¢ dai trung binh trong tap cac van ban

IDF (qi) la ham Inverse Document Frequency véi cong
thire:

N— n(qi) +0.5
log (W) (2)

IDF (qi)
Trong do: i )
o N latong so lugng van ban

. n(qi) 1a sb luong van ban c6 chua term q,

Qua cong thirc trén c6 thé thdy muc do twong quan giita
ciu query va van ban bi anh hudng béi cac yéu t6:

. Céc tir trong cdu query xuit hién cang nhiéu

trong van ban thi mic d¢ twong quan cang cao

(thé hién qua ham f (qi, D)). Piéu nay hoan toan

phit hop véi thuce té khi vin ban d6 c6 cang nhiéu
tr chung v6i query thi kha nang cao ca 2 didu
dang thé hién mot y nghia. Hodc it nhit dang
cling m6 ta vé mot van de.

. Muc do anh hudong ciia mot tir 1a cang thap néu
nhu n6 xuat hién trong cang nhiéu vin ban (dugc
thé hién qua ham IDF(q,). IDF(q) da 6 ¥

nghia rét 16n khi hd tro cho yéu t6 & trén, ngoai
viéc mot tir xuat hién cang nhiéu tuy nhién khi tir
d6 qua phd bién (xuit hién & rat nhiéu vian ban,
chc tir thuong xuyén dung nhu 13, thé , néu,...) thi
cling khong dugce danh gia cao.

. Vin ban d6 s& dugc danh gia cao hon néu nhu ¢
d6 dai ngan hon. Diéu nay c6 nghia 1a mot vin
ban c6 tuong quan cao vdi query tuy nhién van
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ban d6 cang ngan, nghia 1a van ban d6 cang ¢
dong, stc tich thi s€ dugc danh gia cao hon
nhiing van ban dai.

3.1.2.

Sau khi tim kiém duoc céc tai liéu lién quan dén doan
van, day 1a mot van ban kha dai vi vay chua thé trich xuét
cdu tra 10i tir van ban d6. Do d6 chiing ta cin chia nho tai
liéu thanh cac doan van nho (overlap 1dn nhau), sau do
can xép hang dé lya chon cac doan vian lién quan nhit d&én
cau hoi. Tim kiém, xép hang vin ban trong NLP thuong
st dung phuwong phip tim kiém dua trén tr khoa
(keyword-based search) hodc truy xuét dwa trén vector
(vector-based retrieval). Tuy nhién, trong mot s truong
hop, cac phuong phap nay co thé khong dam bao sy chinh
x4c va diy du trong viéc truy xuit thong tin. Dense
Retrieval giai quyét vin dé nay bang cach sir dung mé
hinh hoc siu (deep learning model) dé biéu dién cac ciu
hodc van ban thanh cac dense vectors. Cac vector nay bao
gdm thong tin ngit nghia, ngir canh ciia cau hodc vin ban
do6. Phuong phap Dense Retrieval thuong sir dung mang
neural hoc sdu dé biéu dién cau hodc van ban. Qua trinh
Dense Retrieval bao gdm hai giai doan chinh: index va
truy xudt. Trong giai doan index, cic cdu hodc vian ban
trong tdp dir liéu dugc ma hod thanh cic dense vector
bang cach sir dung mo hinh hoc sau. Vector nay s& dwoc
luu trit trong mot co s& dir li€u cd hiéu suét cao, chéng
han nhu Elasticsearch. Trong giai doan truy xuét, khi
nguoi dung dua ra mdt cau hodc cau hoi, moé hinh Dense
Retrieval s& biéu dién cAu d6 thanh mot vector tuong ty
bang cach sir dung mo hinh hoc sau dé. Sau d6, qua trinh
truy xuat dugc thuc hién béng cach tinh toan d¢ tuong
dong (similarity) giira vector nay va cac vector trong co
s0 dir liéu. Cac céu hodc van ban c6 do twong dong cang
cao thi cang tu tin vé mirc do lién quan gitra cau truy van
va van ban.

Tim ki€ém doan vian

Query dense vector

Query ———»|  Query Encader

Matching score

09

Similarity calculate

| | %—» Document Encader

Documents

Document dense vectors

Hinh 2: Dense retrieval method

M6 hinh ma hoéa van ban dugc st dung la mo hinh
keepitreal/vietnamese-sbert'? dugc cung cap boi thu vién
Transformer. M6 hinh dwa trén md hinh gbc 1a
RobertaModel™ va da duoc hudn luyén trén bo dir liéu
Tiéng Viét voi ham mat mat Cosine Similarity. Tir d6 véi
mdi dau vao 12 mét cau/doan vian, mé hinh cho ra 1 vector
768 chiéu voi cac dau vao cang gidng nhau vé mit y
nghia thi 6 do Cosine Similarity s€ cang 16n
Bdng 1: Vi du su dung phuong phap Dense Retrieval

Cau héi Poan vin bo
lién
quan
Truong | Truong Dai hoc Bach khoa 1a mét | 0.596
dai hoc | trong ba Truong Pai hoc Bach

Bach khoa cuia Viét Nam giir vai tro 1a
Khoa trung tam dao tao can bd k¥ thuét
ba cong ngh¢ va cac nha quan 1y co
Néng c6 | trinh d9 cao, dong thoi 1a trung
dia chi ¢ | tam nghién ctiru khoa hoc va
dau? chuyén giao cong ngh¢ c6 vai tro
chu dao trong viée trién khai, ing
dung cong nghé tién tién phuc vu
cho su nghiép cong nghiép hoa,
hién dai hoa dét nudc, dic biét la
khu vyre mién Trung - Tay
Nguyén. Truong Pai hoc Bach
Khoa Pa Ning toa lac ¢ sb 54,
dudng Nguyén Lwong Béng,
Thanh Phd Pa Néng.

Truong 0.476

dai hoc

Céc nha khoa hoc cua Truong Dai
hoc Bach khoa di trién khai thue
Bach hién thanh cong méot s6 nhiém vu
Khoa nghién ctru co ban cip nha nude
ba va nhiéu dé tai cap Bo trong
Néng c¢6 | diém, cAp B9, cap Tinh, thanh

dia chi ¢ | phd Pa Ning. Hoat dong nghién
dau? ctru khoa hoc khong chi gop phan
truc tiép vao viéc thuc hién tot
muc tiéu dao tao sinh vién & cac
bac hoc khac nhau tr dai hoc téi
tién si, ma dong thoi, cac két qua
nghién ctu khoa hoc do lyc lugng
khoa hoc — cong nghé cua trudng
thuc hién ciing da phuc vu rat
hiéu

3.2, Module trich xudt ciu trd loi

DPbi véi md hinh trich xudt cau tra 151, t6i st dung
Pretrained m6 hinh BARTPho!, chinh sira lai kién truc dé
phu hop v&i bai toan trich xuat cau tra 10i.

BARTPho” 14 mot bién thé cua mdé hinh BART!
(Bidirectional and AutoRegressive Transformer) dugc
tinh chinh va dao tao trén dur li€u Tiéng Viét. Mo hinh
BARTPho dugc xay dung dua trén kién trac Transformer,
mdt mo hinh hoc sdu manh mé trong linh vuc x1r Iy ngén
ngilt tu nhién. BARTPho dugc huén luyén trén mot tap dir
liu 16n bao gém rat nhiéu van ban Tiéng Viét & nhiéu
linh vyc khac nhau Qu4 trinh huin luyen nay giip mod
hinh hiéu va téng quat hoa kién thic vé ngdn ngit Tiéng
Viét, tir do c6 kha nang xtr 1y cac nhiém vy nhu dich may,

Start probality
End probality
BARTPho Encoder

Fully connected

Output hidden state

Token vector

Input text [CLS] Ban tén gi [SEP] T6i tén la Nguyén Huy Tuéng [SEP]
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Hinh 3: Kién triic mé hinh trich xudt céu tra 1oi
Pé tai st dung mo hinh BARTPho cho bai toan trich xuét
cau tra 10i, t6i st dung lai phan Encoder ciia md hinh
BARTPho, phin nay giup anh xa mdi tir Tiéng Viét trong
mot cdu sang mot feature vector 1024 phan tir, trong d6
vector ndy nhd vao co ché Positional Encoding va co ché
Attention, n6 da thé hién cho vi tri va ngit nghia cua n6
trong cau. Tt d6 thém mot 16p Fully Connected tir feature
vector ctia mdi token thanh vector 2 phan tir dé dy doan
xac xudt tir ndy ¢6 phai 1a tir bat dau hodc két thic cho cau
tra 101 hay khong.
Trudce khi dua vao mo hinh, cau héi va doan van sé duoc
tach tir st dung cdng cu VNCoreNLP™®, viéc nay 1a tudn
thii theo ludng xur Iy ciia moé hinh BARTPho dé viéc sir
dung Pretrained dugc hiéu qua hon.
Vin ban dau vao ctia md hinh ¢ dang [CLS] question
[SEP] context [SEP], trong d6 question va context lan
luot 1a cau héi va van ban chta cau tra loi. [CLS] va
[SEP] 1a 2 token dic biét thé hién cho viéc bat dau va két
thiic mot ndi dung.
Vi du mét van ban dau vao:
[CLS] Viét Nam c6 bao nhiéu dan_téc ? [SEP] Trén
dit_nwéc Viét Nam hién tai c6 tong_cong 54 dan_toc
anh em . [SEP]
Vian ban nay sau d6 dugc ma héa dudi dang mot vector
chira tat ca token index va dugc dua truc tiép vao mo
hinh. Pau ra cia md hinh trén 12 mot Tensor 2 chidu ¢o
kich thuéc (2 x length seq) véi length seq 1a sb lwong
token cua van ban dau vao.
4. Thwe nghiém
4.1. Dataset
Mb hinh dwoc hudn luyén trén nhiéu bo dit liéu bao gdm
UIT-ViQuAD", phan Tiéng Viét ciia b MKQA" va bo
dir lidu tir bert-vietnamese-question-answering '>. Pdng
thoi bo dataset cung dugc bd sung hon 800 bd cau hai -
van ban - ciu tra 161 dwoc thu thap thi cong tir Google vé
cha dé hanh chinh véi nhitng cau tra 10i dai. Sau khi thu
thap dir liéu doan van tr Google, st dung cong cu
ChatGPT dé sinh ra mdi doan vin 3 céu hoi sau d6 gan
nhén thi cong cho vi tri bat dau va két thic cau tra 10i.

Bing 2: Théng ké dit liéu

Min number | Max Mean
of token number of number of
token token
Question 2 55 12
Context 5 766 146

Bing 3: Théng ké s6 heong dit liéu

Train Validate Test

19341 2150 2737

4.2. Ham mdt mat

Nhu di phén tich & trén, bai toan ching ta dang dua vé du
doan vi tri cua token bat dau cau tra 161 va vi tri token két
thic céu tra 101 hay noi cach khac can du doan xac suat
mot token 1a vi tri bat dau va xac suat mot token thudc vi

tri két thuc. Him mat mat kha phd bién trong cac bai toan
phan loai chinh 1a Cross Entropy.

Vi ¢6 2 nhiém vu 1a du doan vi tri bat dau, vi tri két thuc
cho cau tra 101, do d6 c¢6 2 ham loss bao gdm ham loss dé
tdi wu cho vector xac suat du doan vi tri bat dau va vi tri
két thac. Cong thirc @ @ dudi day 1a ham loss du doan
x4c suat token bat dau va két thuc cu tra 1oi.

~ K A~k
k
Lstart(y' )= - %ystartlog(y start) )
~ K K K
L,y = - %yendlog(y ) (4)
Trong do:

«  Klasd lugng token ciia van ban dau

k 3 X4 A . N A
. ystmla xac suat token thir k 1a token bat dau cau
tra loi
/\k , ] .
YV gart 1 néu token thir k 1a vi tri bat dau cau tra
N
161, nguoc lai y =0

start
koo A , \ Ap sl o A
N dla xac suat token thir k 13 token két thic cau
tra 101
Ak I4 I4
Yo 1 néu token thir k 1a vi tri két thuc cau tra

~k
104, n lai =
oi,nguoc lai y =0

Ham loss chinh 1a su két hop giita hai ham loss trén:

L = al

start

+ 1 - oL (5)

V6i a la tham 50, qua cac thyc nghiém cho thdy a=0.4
cho két qua tot nhat.
4.3. Két qua hudn luyén
Tham s0, cau hinh huan luyén:
« Learning rate: 0.00002 (giam tuyén tinh xudng
0.000002)
o  Optimizer: AdamW
« Batchsize: 8
«  Environment: Ubuntu, GPU RTX 3090 24GB
Metric danh gia:
- Exact match: Co gia tri 1 hoac 0 rng véi cau tra
161 trung khép hoac khong trung khép véi nhan
- Precision: Ty 1¢ giita s6 token chung giita du
doan va nhan trén tong s6 tir trong dy doan.
- Recall: Ty 18 giita s6 token chung giita dy doan
va nhén trén tong sd tir trong nhin.

precision . recall
" precision + recall

- Flscore: F1 = 2
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Bing 4: Két qud hudn luyén 16t nhdt trén tdp validate

F1 score Precision | Recall | EM

Train 0.98 0.99 0.98 0.94

Validate | 0.77 0.78 0.75 0.58

Test 0.76 0.78 0.74 0.59
train_loss

2k 4k 6k 8k

Hinh 4: Ham mdt mat trén tdp train theo optimize step

mean_val_loss

Step

2k 4k 6k 8k

Hinh 5: Ham mdt mat trén tGp validate theo optimize step

5. Ban luén

5.1 Hudn luyén véi tp div liéu bé sung

Qua két qua hudn luyén & trén, c6 thé thdy mo hinh da c6
thé trich xuat cau tra 101 twong doi tot. Mac du qua biéu
d6 cho thay mo hinh di xuat hién tinh trang overfitting,
tuy nhién qua céac thtr nghiém thém Dropout va ap dung
loss regularization van khong thé cai thién tinh trang
overfitting nén hién tai dang str dung early stopping dé
chon dugc diém hoi tu tot nhat.

Tuy nhién xem xét mét vi du sau:

o Cauhoi: Ai la nguoi kham pha ra Chau Phi?

« Tai li¢u: NO lyc dau tién duoc bict dén nham
thugc dia hoa lanh tho nay la Canada cua nguoi
chau Au bat dau khi ngudi Norse dinh cu trong
mét thoi gian ngan tai L'Anse aux Meadows
thuéc Newfoundland vao khoang nam 1000 CN.

Khéng c6 thém hanh dong thim hiém cua ngudi
chau Au cho dén niam 1497, khi d6 thuy tha
nguoi Y John Cabot kham pha ra ving duyén hai
Dai Tay Duong cua Canada cho Vuong qudc
Anh.
«  Traloi: thay thi ngudi Y John Cabot
« Confident: 0.77
C6 thé thiy mic du cdu tra 10i khong ndm trong tai lidu,
mé hinh van trich xudt cau tra 11 tir van ban véi mire do
confident rat cao. Van dé c6 thé do mo hinh dang duoc
huin luyén dé cb ging trich xuat cau tra 10i trong moi
truong hop va khong thé phan biét cau hoi nao khong co
cdu tra 1i trong doan van. Viéc nay co thé dan dén cac
cdu tra 151 khong chinh xac khi ap dung vao thuc té. Dé
khéc phuc tinh trang trén, toi tién hanh bd sung dir liéu
v6i nhitng cau hoi khong c6 cau tra 101 trong doan van.
Dbi v6i nhitng trudng hop ndy, mé hinh dwoc huén luyén
dé dy doan token bat dau cau hoi [CLS] s& 1a token bat
dau va két thuc cau tra 1oi.
Dé xay dung tap dir liéu khong c6 ciu tra 10, toi thuc
hién 2 phuong thirc sau:
« V&i mdi cau héi trong tap dir lidu ban dau, lua
chon ngau nhién mot doan vin khac khac chu dé
(str dung truong title trong tap dataset)
«  V6&i mdi cau hoi trong tap dir liéu ban dau, xéa
nhiing cau chtra cau tra 161 ¢ trong doan van di
Tap dir liéu mai co ti 1¢ nhu sau:
o 50% cau hoi co cau tra 101 trong doan van
«  25% cau hoi vi doan van thuge chu dé khac
e 25% cau hoi vdi doan van da bi xda cau tra 101
Két qua huén luyén dugc thé hién qua bang sau
Bing 5: Két qua hudn luyén sau khi b6 sung dir lidu

F1 score | Precision | Recall | EM
Train 0.99 0.99 0.99 0.98
Validate | 0.8 0.81 0.78 0.7
Test 0.77 0.79 0.75 0.67

Qua qué trinh bd sung dir liéu va huén luyén lai mé hinh,
mo hinh da dat F1 score 0.77 trén tap kiém thur. Déng thoi
cai thién viéc trich xuat cau tra 161 khong khép véi cau
héi, cu thé voi vi du trén, mé hinh da du doan 1a khong c6
cdu tra 101 voi confident 0.99. Tir d6 c6 thé thay kha ning
cai thién cia mo hinh khi c¢6 thé tong quat hoa trén tap dir
liéu 16n hon, mo ra hudng cai thién d6 chinh xac cho moé
hinh va pipeline.
5.2. Cidi thién voi Named Entity Recognition:
Mic du da huin luyén véi nhitng ciu hoi khong c6 cau tra
161, mot sb truong hop mo hinh van ¢b ging trich xuat cau
tra 101 méc du khong c6 chira cau tra 101 trong doan van.
Mot trong nhitng truong hop dac biét 1a nhitng cau hoi
chira danh tir riéng, md hinh chua gép nhitng danh tir d6
nhiéu dan dén viéc khong hiéu d6 13 mot token quan trong
trong céu. Vi du nhu:
o Cau hoi: Ai la hiéu truong Truong Pai hoc Bach
khoa Ha N6i?
o Tai liéu: "Trude khi dugce cong nhan Hi¢u trudng
Truong PH Bach khoa, PGS.TS. Nguyén Hiru
Hiéu dam nhiém cac chirc vu: giang vién khoa




SVTH: Nguyén Huy Tudng; GVHD: TS. Nguyén Van Hiéu, KS. H5 Minh Hoang

Dién; Pho trudng khoa; Truong khoa Dién; Pho
Hiéu truéng nhiém ky 2017-2022..
«  Traloi: Nguyén Hiru Hiéu
« Confident: 0.94
C6 thé thidy Ha Noi 1a mot danh tir riéng quan trong trong
cau hoi tuy nhién mé hinh trich xuét ciu tra 151 di bé qua
n6. Bé khic phuc tinh trang nay, c6 thé sir dung mot céng
cu khac dé phat hién cac danh tir riéng, tr d6 co thé ra
quyét dinh rang doan vin khong chua cau tra 10i khi no
khéng c6 chua danh tir riéng. Cong cu xu ly ngdn ngir tu
nhién c6 hd trg Named Entity Recognition phd bién hién
nay c6 thé ké dén 13 VNCoreNLP, cong cu nay hd trg
nhan dién danh tir riéng chi nguoi, chi dia diém va to
chirc. Dudi day 1a mot vai két qua:
Bing 6: Két qua Named Entity Recognition

Cau héi Danbh tir quan trong
Ai 12 hiéu truong Truong | Dai hoc, Bach khoa, Ha
Pai hoc Béach khoa Ha | NOi
No6i?
Dién tich cua tinh Bic Bic Giang
Giang la bao nhiéu?
Pai tuéng Vo Nguyén Vo Nguyén Giap
Giap sinh nam bao nhiéu?

Sau khi trich guét dugc nhimg danh tir quan trong trong
cau hoi, c6 thé dua ra quyét dinh doan van khong chira
cau tra 161 néu n6 khong chua nhitng danh tir nay.

6. X4y dung hé théng hoi dap

Document

Passages spit
Bm2s.——>| Sty Rariing(PhoBert ’IEI IEI %
Top n passages

“Top k Document
Knowtedge Document
Answer exraction (BatPho)

Question & Answering

Top n answer
0.3 | Answer 1
0.4 | Answer 2

Hinh 6: M6 hinh hoi dap

Tai liéu tri thirc cho hé théng hoi dap duogc luu trir dudi
dang van ban, nhiing dir liéu nay do ngudi dung cung cap
va md hinh sé trich xuét cau tra 1i tir kho tai liéu nay.
Pipeline hé thong hoi dap bao gom nhiing bude chinh sau:

- Buodc 1: Str dung cau hoi nhu mot cau truy vén,
str dung thuat toan BM25 dé tim kiém n tai liéu
lién quan.

- Budc 2: Véi nhiing tai liéu d tim kiém dugc,
thuc hién tach thanh cac doan van nho hon
overlap 1an nhau. Sau d6 sir dung phuong phap
Dense Retrieval dé xép hang va lya chon k doan
van c6 do twong quan cao nhit.

- Budc 3: Str dung mé hinh di x4y dung dé trich
Xuét ciu tra 101 cia k doan vén trén, lua chon
doan van cho cu tra 101 v6i confident cao nhét
dé phan hdi toi nguoi ding.

Luuy rr;“lng confident dugc tinh bing:

Pstarr+ Pend
—

Score = d * >

Trong d6: d 1a gia tri Cosine Similarity cta vector cau hoi
va vector doan van dugc normalize vé khoang [0, 1].

, P 14n luot 12 xAc sut cta token bét dﬁu, token
start end :

két thic cau tra 1oi.

Dé t6i wru hoa qué trinh trién khai, nhitng tai liéu tri thirc
duoc luu trit & Elasticsearch dong thoi phuong phap
BM25 va viéc tinh cosine similarity gitta vector cau hoi
va vector dai dién cho cac doan van cing dugc thuc hién
o Elasticsearch.

Duéi déy 1a két qua ciia hé thdng sau khi trién khai:

Document management

Name ST quan dv bi

Description  Description of the document

Content Tuyén sinh vién tat nghiép di 5T quan du bi 1 Thoi gian
dang ky tham gia di dao tao STquan dur bi (SQDB) -
Theo théng béo clia Truamg Dai hoc Bach khoa sau khi
6 Quyét dinh cia B Quéc phang giao chi tiéu [ HB so
dang ky: - Ban tham tra ly lich ¢6 xac minh cua dia
phuang (Theo mau cia B& Quéc phang); - Bang tat
nghiép Dai hoc (c6 cdng chimg); - Bang diém dai hoc
(c6 cdng ching); - BAn tinh nguyén di dao tao; - Gidy
khai sinh (c6 cong ching); - Gidy khadm stic khoe; - SO
y&u ly lich ty thuat. 0 Thoi gian dao tao: 4 thang 0 Yeu

Hinh 7: Giao dién thém mot tai liéu moi

Document

Home ~ Document ‘

List of document

B Demo v

#  Document name Description  Content  Created at Updated at

1 Mién giam hoc phf 2023-06-07 15:22:14

)

Hoat dgng cgng dong 2023-06-07 15:22:34  2023-06-07 16:

3 Hocbéng 2023-06-07 15:22:51
4 Giithiéu truong 2023-06-07 15:23:05

2023-06-07 15:21:58

5 Siquandu bi .
‘ :

Hinh 8: Giao dién danh sach cac tai liéu
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[4]

Chat
Home ~ Chat

Chat with your bot

Demo v

Thay Nguyén Hiku Higu da l3m qua nhirng chirc vu nao? ~—

Demo
Giang vién khoa Dién; Pho truéng khoa; Truémg khoa Bién; Ph higu
trutng

)

Me

)
)

/
Théri gian hoc s quan dur bi 3 bao ldu? N

Demo
Ther gian do tao: 4 thang @

Iy

Hinh 9: Giao dién hoi dap vé tai liéu da thém
Hé théng cho phép ngudi ding thém cac tai lidu lién quan (Hinh
7) va xem danh sach céc tai liéu da thém (Hinh 8). Sau d6 nguoi
dung c6 thé hoi dap ve nhiing thong tin da trong cac tai li¢u da
dugc thém (Hinh 9).
7. Két luan
Nghién ciru ndy da dé xuat mot pipeline hoan chinh cho
mot hé thong hoi dap Tiéng Viét dya trén tai lidu nguoi
ding cung cap. Hé théng hoi dap c6 thé hoat dong lién
tuc, khong bi ngit quing do khong can hudn luyén lai khi
nguoi ding cung cip mot tai liéu maoi. Pong thoi nghién
ctru da xay dung thanh cong mé hinh trich xuét cau tra 15
tir van ban ngir canh voi d6 chinh xac dat 0.77 F1 score.
Mo hinh duoc huin luyén trén ca dit lidu c6 cau tra 1oi va
khong cé cau tra 101, tr d6 giap mo hinh linh dong hon
khi ¢6 thé xur Iy ca nhitng ciu tra 151 ma hé thng hoi dap
khong c¢6 kha ning phan hdi (khong co tai liu tri thirc
lién quan).
Dé cai thién do chinh xac ctia mo hinh cing nhu hé théng
hoi dap, c6 thé c6 mot sé hudng phat trién nhu: Huin
luyén moé hinh trich Xuét cau tra 101 trén tap dir li¢u 16n
hon. Pdng thoi huan luyén mé hinh ma hoa cau hoi va
doan van phuc vu cho viéc tim kiém doan van thay vi
dang st dung mo hinh vietnamese-sbert” da da huin
luyén trudec.
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