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I NOIDUNG

1 Tén san pham

Xay dung ting dung héi ddp cho tiéng Viét dua trén cac md hinh Trans-

former
T ? ? A LN e
2 Y tuong cua de tai
Ngon ngit cia con ngudi 12 mot hé thong cac tin hiéu/ky hiéu dugc xay
dung mot cich dic biét d€ truyén dat dugc thong tin c6 chi dich cla ngudi
viét/ngudi néi. Céc tin hiéw/ky hiéu nay dudc con ngudi sit dung dé giao tiép
v6i nhau. X ly ngon ngit tu nhién 1a mot linh vuc dic biét, d6 1a su két hop
gitia cac nganh khoa hoc may tinh, tri tu€ nhéan tao va ngén ngtt hoc. Muc tiéu
clia viéc xtt Iy ngdn ngii tu nhién 1a 1am cho mdy tinh hiéu va xit ly dudc ngdn

ngl tu nhién cua con nguai.

Nghién citu vé hé thdng hoi dap tu dong(Q&A) da thu hiit su quan tim 16n
trén thé gidi tli rat lau. Vao dau nhitng nim 1960, c4c hé thong héi ddp dau tién
st dung co s& dif liéu da dudc tao ra, cdc hé thong nay dugc xay dung dua trén
hai md hinh chinh bao gdm: md hinh dua trén trich xuét thong tin va mo hinh
dua trén kién thic. Céc hé thdng nay dugc xdy dung nham muc dich tra 16i cac
cAu hdi vé sb liéu théng ké cic tran dau bong chiy va tra 16i cac su kién khoa

hoc [1]].

Vao cubi nhitng nim 1990, World Wide Web ra ddi va phat trién nhanh
chong tao ra kho dit liéu khéng 16. Cho dén nay nay, khi internet da phat trién
vuot troi, lugng thong tin ma con ngudi dude cung cip va tiéu thu ngay cang

16n. Hé théng tra 15i cAu héi tu dong ra doi nham cung cip cho con ngudi gidi



phép gitip tiét kiém thoi gian doc va 1am gidm khdi lugng kién thiic ma con
ngudi phai tiép thu.

V6i su phat trién clia cac md hinh hoc siu da tao ra budc dd phd cia tri
tu€ nhan tao trong linh vuc xu ly ngoén ngt tu nhién. Cung vé6i su thanh cong
ctia Chat GPT trong nhiing nim gan ddy, viéc hi€u ngon ngit tu nhién clia may
tinh da trd nén dé dang hon so véi trude. Thay vi phai doc toan bd bai viét dé
hiéu dudc ndi dung, véi hé thdng tra 15i cau hoi, ngudi dung chi can cung cap
ndi dung ctia bai viét va dit ra cac ciu hoi thac mac lién quan dén bai viét. Hé
thdng gitip ngudi dung tiét kiém thdi gian doc va loai bd cac thong tin gay nhiéu
cho nguoi doc.

Tuy nhién, viéc xt 1y ngdn ngit tu nhién dbi vdi tiéng Viét van con nhiéu
han ché. Nguyén nhan dén tir viéc tiéng Viét 1a mot ngdn ngit don 14p vé6i hé
théng tir ghép va tir lay da dang. Cac yéu td d6 tao ra sy "nhap nhing"trong
qua trinh xt ly ngon ngt ty nhién. Cac md hinh hoc sau va cdc mo hinh Trans-
former dugc gidi thiéu trudc do nhu Transformer, BERT, RoOBERTa, OpenGPT,
ELMo... déu dugc dao tao dua trén tap dit liéu tiéng Anh dan dén khong thé toi
vu trén tap dit lidu tiéng Viét.

Vi nhitng 1di ich va thach thific ma hé thong tra 18i cau hdi cho tiéng Viét
mang lai, trong cdng trinh nghién cifu nay, tdi xin thuc hién dé tai "Xay dung

ting dung hdi ddp cho tiéng Viét dua trén cac md hinh Transformer".



I MO TA VE SAN PHAM

1 Tinh méi, tinh sang tao cta san pham

M hinh dudc dao tao trong ting dung nay st dung cau tric cia md hinh

BERT.

So véi cac mod hinh mang No-ron truyén théng (RNNs, LSTM, GRUs),
BERT biéu dién céc vector dai dién ti theo ngi canh ctia cau, do d6 cho két qua

tot hon trong qud trinh huin luyén.

Ngoai ra, so v6i cac md hinh Transformer khac nhu ELMo hay OpenAl
GPT (hinh 1), BERT c6 nhiing uu diém vé viéc biéu dién vector theo ngit canh
hai chiéu. Véi OpenAl GPT, nhém tic gia st dung kién tric left-to-right, nghia
1a céc tokens chi phu thudc vao cac token & truée do. Pdi véi ELMo, mo hinh
st dung hai mang lu6i LSTM tach rdi dé bi€u dién ngiti canh cta cau. Trong khi
BERT sit dung mot mang ludi Transformer duy nhét dé biéu dién ti theo vector

ngl canh trong cau.

BERT (Ours) OpenAl GPT

Hinh 1: Su khéc nhau gitta BERT, OpenAl GPT, ELMo (Nguén: [2] figure 3)

Ngoai ra, d6i v6i cac mo hinh hoc sau va cdc mo hinh Transformer dudc
gi6i thidu trudc d6, cdc mod hinh déu dudc tién dao tao dua trén tap dif lidu tiéng
Anh, kha niing xit ly tiéng Viét clia cdc md hinh d6 con gip nhiéu han ché va
hiéu suit chua dudc t6i wu. Mo hinh ma dé tai nghién ctiu nay xay dung dugc
tién dao tao dua trén tap dit lidu tiéng Viét - dudc xay dung véi muc dich si
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dung riéng cho tiéng Viét.

2 Cac nguyén vat liéu lam ra mo hinh, san pham

Ung dung héi dap st dung cho tiéng Viét dudc xay dung dua trén cd s6 ly

thuyét sau:

2.2 Mo hinh Transformer

Transformer 1a mot mo6 hinh hoc sau dudc giGi thiéu vao nam 2017 trong
paper "Attention is all you need" [3]] bdi nhém tic gid dén tit Google. Khic
v6i cac mo hinh Neural hdi quy (RNN, LSTM...) dudc st dung trong bai todn
seq2seq, md hinh Transformer hoan toan hoat dong dua trén co ché Attention.
Mb hinh Transformer c6 2 phan bao gdm B6 ma héa (Encoder) va Bo giai ma

(Decoder).
Co ché chii ¥ (Attention)

Co ché chii y (Attention) dudc md ta nhu viéc 4nh xa mot truy van (query)
va mot cip khoa - gid tri (key - value) véi dau ra. Trong d6 truy van (query),
khoéa (key), gid tri (value) va dau ra déu 1a cic vector. Pau ra dudc tinh toan
bang cach tinh t&ng c6 trong s6 clia cac vector gia tri (value), véi trong sd dudc
gan cho mdi vector gid tri (value) dudc tinh bang mot ham lién quan giita vector

truy van (query) va khoa (key) tuong dng.
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2.3 Mo hinh BERT

BERT, viét tit cia Bidirectional Encoder Representations from Transform-

ers. BERT 12 mot kién tric md hinh méi cho 16p bai todn Language Representa-



tion dudc cong bd vao thang 11 nim 2018 bdi nhém tac gia dén tir Google, bao
gdm Jacob Devlin, Ming-Wei Chang, Kenton Lee va Kristina Toutanova [2].
Khic v6i cac md hinh trude d6, BERT dudc thiét ké dé tién huin luyén cac biéu
dién hai chiéu tir dif liéu vin ban chua dudc gan nhan dua trén ngit cdnh hai
chiéu ctia ching. Tir d6, mo hinh BERT sau khi dugc tién huin luyén c6 thé
tinh chinh v6i mot 16p dau ra bd sung phit hop vdi tiing nhiém vu ctia md hinh,
c6 thé 1a nhu tra 151 cau hdi (question and answering) va suy luan ngdn ngi (
language inference), ma khong can thay ddi cu tric ctia ca mo hinh cho ting

nhiém vu cu thé.

Mo hinh BERT gom céu tric da tang vé6i nhiéu 16p Bidirectional Trans-
former encoder. C4c phién ban BERT dudc dao tao v6i nhiing thiét 1ap khac

nhau dugc md ta trong bang

Bang 1: Thong tin vé& cic phién ban md hinh BERT dugc dao tao

H=128 H=256 H=512 H=768
L=2 | 2/128 BERT-tiny 2/256 2/512 2/768
L=4 4/128 4/256 BERT-mini | 4/512 BERT-small 4/768
L=6 6/128 6/256 6/512 6/768
L=8 8/128 8/256 8/512 BERT-medium 8/768
L=10 10/128 10/256 10/512 10/768
L=12 12/128 12/256 12/512 12/768 BERT-base

C6 hai phién ban BERT dudc gidi thi€u trong tai liéu nam 2018 [2] bao

gdm:
BERTgasg(L =12, H =768, A= 12, Téng tham s6 = 110M)
BERT; arce(L =24, H = 1024, A = 16, Téng tham s6 = 340M)
3 Cach lap rap, cai dit san pham
3.1 Rang budc cua ung dung

* Yéu ciu ngdn ngit 14p trinh: Python, JavaScript.
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* Cac framework dudc st dung: Pytorch, React]S

3.2 Cai dat mo hinh thu dugc tir tinh chinh PhoBERT
Cai dat ma nguon:
git clone https://github.com/SpiderMan-XiaoDo/KhoaLuanTotNghiep.git

Thi mé hinh da dudc huén luyén va lwu né vao thu muc modelv2 tai

duong dan:

https://www.kaggle.com/datasets/nguyendolikeyou/pretrain-phobert-base/

data

Nguyén nhan: Mo hinh dudc dao tao co kich thuéc qua 16n (hon 525MB)

khong thé lvu trit trén mdi trudng github
Thuc hién trién khai API
uvicorn main:app —reload
3.3 Cai dat giao dién cho ang dung
Cai diit ma ngudn
git clone https://github.com/SpiderMan-XiaoDo/myapp. git
Cai dat cac goi thu vién
cd myapp
npm install
Trién khai ing dung

npm start



4 Nguyén tac hoat dong, vin hanh cta san phim
du thi

4.1 Mo ta dau vao va dau ra cua mo hinh

Hé thdng tra 15i cau hoi dudc tao ra nhim muc dich tom tit lai cho ngudi
dung ndi dung cua doan van ban, tra 16i cac cau hoi ma ngudi dung dat ra lién

quan dén doan van ban da cung cap.

Hé théng tra 15i cAu hdi yéu cAu ngudi diing cung cip tri thic lién quan
dén van dé thac mac (dudc goi 1a Context) va cau hdi cho hé thdng (dudc goi 1a

Question).

Théng qua tri thifc duge ngudi dung cung cip (context), hé thong sé thuc
hién truy xuat dit liéu phtt hop vé6i cau hdi va dua ra cau tra 18i xuat hién trong
tri thifc dugc cung cap trude d6 dén ngudi dung. Thong tin vé dau vao va dau ra
clia hé thdng tra 18i cau hoi bai bdo cdo nay sé xay dung dudc md tra trong hinh

5

Question: Tén khoa hoc cla déng vat dudi nudc 1a gi?

Context: Déng vat ludng cu (danh phap khoa hoc: Amphibia) 1la mdét 1dp dong
vat c6 xuong séng mau lanh. Tat ca cac loai ludng cu hién dai déu 1a phén
nhéanh Lissamphibia cba nhém 16n Amphibia nay. Pong vat ludng cuv phai trai
qua qua trinh bién thai tu &u trung séng dudi nudc tdi dang trudng thanh
c6 phéi thd khéng khi, mdc du vai loai da phat trién qua nhiéu giai doan
khdc nhau dé bdo vé hoac bd qua giai doan &u trung & trong nudc dé gap
nguy hiém. Da dugc dung nhu co quan hé hdp phu, mdét sé loai ky giéng va
&ch thiéu phéi phu thudéc hoan toan vao da. Péng vat ludng cu cé hinh déang
giéng bd sat, nhung bd sat, cung vdi chim va dong vat cé vi, 1la céc loai
déng vat cé mang &i va khéng can cé nudc dé sinh san. Trong nhitng thap ky
gan day, da cé su suy giam sé lugng cua nhiéu lodi ludng cu trén toan cau.

Answer: Amphibia

Hinh 5: Hinh 4nh m6 ta dAu vao va diu ra cta bai toan. PAu vao cla bai todn bao gdm cau héi (question) va
ndi dung c6 lién quan (context). Pau ra clia bai todn 12 ciu tr 15i cho cau héi dé.
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4.2 Trien khai ung dung

Dé st dung tng dung hoéi dap trén, hay thuc hién cic budc sau:

« Pau tién, tién hanh cung cip tép vin ban chia thong tin lién quan cin hoi
dap (duéi dang tép .txt) cho hé thdng tai giao dién Drop File here.

. Tiép theo, sau khi da cung cip tép thong tin, tién hanh dit cau héi cho hé
thong.

* Sau d6, mo hinh sé tién hanh tra 15i cAu hoéi dua ra dua vao ndi dung tép

vin ban vira dudc cung cap va hién thi ra giao dién.

B A w)e B @D = @ % - O

€ 9 [Monbo] LSTENIN.. J Build Software Appl.. [3 Thuvién MiAl-séc.. [ | Al [ | Hand_recognition [ | BigDi (| Khai_Pha_Du_Lieuf.. [ | baocao_iou > | ] Other favorites

PhoBot.Al

< C (@ localhost:3000/chatpage

Drop File here

Choose File |file-vidu-ket...ohinh (2).txt

You

cac em c6 mudn kham pha tiép khéng nao? B - a

Mén d& trai qua nhitng cuéc phiéu luu vao thé gidi cac loai vat, wvuot qua
co man nao 13 rui ro va bién c6, nhung ting budc Man vuon 1én ty didu
chinh, ty nhan thic dé trd thanh con ngudi gidu 1i tudng va ham hiéu biét
V6i ban 1linh kién cudng cla mdt trai tréng dau doi troi chan dap dat.
Chiing ta s& dugc lac vao thé gidi lodi vit gan gii, than thuong véi toan
nhitng con vat gén chit véi doi séng thon qué dan di nhu: bac Xién Téc, Vo
si bo ngwa, Chau Chiu Voi, Ech C6m, Chudn Chudn..

Trudc hét, Man dén véi Vuong quéc dam 13y cia dai vuong Ech Cém va thay db
Céc. Cu dan & day bang long véi cudc séng trong bun 13y nudc dong, ho tu

théa man véi cudc séng d6i nghéo tam t6i va khép kin. Ay thé ma chi vi sy
nghich 4c va coi thudng xung quanh ma Mén va Trii suyt bo mang & cai si am
dam 3y khi bi co man nao 1a cac loai C4, Ech Nhai, Cua NUi dudi danh. Day

duge nhi?

Lang cd May - vuong quéc ctia 1odi cén tring cé cinh - lang cao rdo, sing
sta va d3y anh sing, cu dan & ddy céi mo hiu khich, giau tinh than thugng
vd, ludn mo udc vé mdt cudc séng hda binh, mudn loadi thuong yéu giao luu
k&t ban véi nhau. Tai ddy Men va Trii khéng chi dugc tidp don néng nhiét
ma con két giao gdp dugc véi nhitng ngudi ban vo cung tét bung va cung tri

Céc nhan vét trong truyén bao gém nhiing ai

PhoBERT Chat

bac Xién Toc, V6 sTbo ngua, Chau Chau Voi, Ech Cém,
Chudn Chudn...

You

tén ctia vuang qudc con tring cé canh la gi

PhoBERT Chat

Lang c6 May

hudng.

Ho hang kién tuv hé nhd nhiing 1ai vé ciing can cii. chim chi. xAv din thanh

(Enter your message | }

Hinh 6: Hinh 4nh mo ta két qua xay dung ctia hé thdng hdi dap st dung cho tiéng Viét.

5 Kha nang ing dung cua san pham
Hé thong tra 18i cau hdi (Q&A) dudc ting dung trong nhiéu linh vuc cla
doi sbng, bao gom:

Tim kiém thong tin nhanh chéng bing cach tra 1i cdc cau héi dua trén noi

dung co trong cac cuon sach, cac bai bao lién quan.
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Hinh 7: M6 hinh m6 ta ting dung ctia hé thng tra 1i cau hdi trong viéc tim kiém thong tin
HO trg viéc hoc tip va nghién cifu: ngudi ding c6 thé st dung hé thong tra
131 ciu hoi d€ tim hi€u vé mot chu dé cu thé, doc hiéu céc bai bdo, tém tit cac y

chinh... Chat PDF la mot ting dung dudc xdy dung nham dap @ng nhu cau nay,

dugc mo ta tai hinh§] va hinh [9]
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Abstract: Background: As the Internet of Things (IoT) has become more prevalent in recent years,
digital twins have attracted a lot of attention. A digital twin is a virtual representation that replicates
a physical object or process over a period of ime. These tools directly assist in reducing the manu-
facturing and supply chain lead time to produce a lean, flexible, and smart production and supply
chain setting. Recently, reinforeed machine learning has been introduced in production and logistics
systems to build prescriptive decision support platforms to create a combination of lean, smart, and
agile production sctup. Therefore, there is a need to cumulatively arrange and systematize the past
rescarch done in this area to get a better understanding of the current trend and future rescarch
directions from the perspective of Industry 4.0. Methods: Strict keyword selection, search strategy,
and exclusion criteria were applied in the Scopus database (2010 to 2021) to systematize the literature.
Results: The findings are snowballed as a systematic review and later the final data set has been
conducted to understand the intensity and relevance of research work done in different subsections
related to the context of the rescarch agenda proposed. Conclusion: A framework for data-driven
digital twin generation and reinforced learning has been proposed at the end of the paper along with
a research paradigm.

Hinh 8: Chat PDF yéu cAu ngudi dung cung cép tap tin chiia thong tin
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bai bao nay néi vé van dé gi

Bai bdo nay tép trung vao viéc nghién clu vé viéc ap dung céng nghé Digital
Twin va Reinforced Learning trong quan Iy chudi cung (ng va logistics. N6 dé

cap dén cach sir dung cac md hinh s& héa dé t6i uu hda quy trinh chudi cung
ting va logistics, cling nhu nhdn manh v& tam quan trong clia viéc dp dung cac
phuang phéap hoc tang cudng dé€ cai thién hiéu qua hoat dong.

Hinh 9: Sau khi da cung cip thong tin, ngudi dung c6 thé dit bat ky cau hoi nao lién quan dén tap tin d6

Ngoai ra, hé thdng tra 18i cAu hdi con dudc ting dung trong cic linh vuc:

* Y té: ing dung gidp cac bénh nhan tim hi€u vé cac triéu chiing bénh tat va

cac phuong phap diéu tri

* Quan ly gido duc:ting dung gitp giai dap thic mac cta sinh vién lién quan

dén cac diéu 1&, quy ché, quy dinh ctia nha trudng...

« Phan tich dif liéu: ing dung gidp cic doanh nghiép trich xuit cic thong tin

co trong hgp dong, cac so li€u bao cdo...
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6 Hiéu qua dat dudc ctia san pham

Ensemble F1 (%) EM (%)

Retrospective Reader + XLM-R X 81.013 71.316
BLANC + XLM-R/SemBERT X 82.622 73.698
XLM-R, . X 80.578 70.662

XLM-R, . 79.594 69.092
PhoBERT,, . +R3F+CS 75.842 63.544
MBERT - baseline 63.031 53.546

Hinh 10: Mot s6 két qué tif cudc thi VLSP 2021 - Vietnamese Machine Reading Comprehension (Nguon: [4])

Céc tham s6 thiét 1ap thi nghiém v6i mo hinh phobert-base dudc md ta

trong bang

Bang 2: Thong tin tham sb dugc thiét 1ap cho viéc fine-tuning lai mo hinh PhoBERT

Max length | Strike | Learning rate | Batch size | Epoch | Train Size | Valid Size
256 128 2.1073 10 20 25270 3187

Bang 3: Thong tin két qué tot nhit ma md hinh thu dugc vi viéc thiét 1ap cac tham sb tai bang[2] déi véi tap dit
liéu UIT-ViQuAD [5]].

MO hinh EM F1
PhoBERT-base | 53.8473 | 77.9264

So sanh két qua thu dudc cia mo hinh thdng qua bang [3| va két qua thu
dudc tu cudc thi VLSP 2021 - Vietnamese Machine Reading Comprehension
tai hinh [10] cho thdy ring mé hinh PhoBERT do t6i dao tao cho két qua tbt dbi
v6i tiéng Viét. V6i két qua nay, mo hinh c6 thé ap dung vao thuc tién trong cic

hé thong héi dap cho cac muc dich cu thé.
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7 Dia chi ding tai san pham

DPuong dan Github phia BE ctia ing dung: https://github.com/SpiderMan-

XiaoDo/KhoalLuanTotNghiep.git

Puong dan Github phia FE ctia ting dung: https://github.com/SpiderMan-
XiaoDo/myapp.git
8 Cam ket vé ban quyéen san pham

- San pham chua tiing dudc cdng bd hoic tham gia trong bat ky cudc thi
nao trudc day;

- San phiam ding ban quyén cia sinh vién dy thi, trudng hop st dung ma
ngudn md phai tuan thi cic yéu ciu gidy phép ma ngudn mé clia cic td chiic,

ca nhan phat hanh ma ngudn md.
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