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Trong subt qué trinh hoc tap tai Truong Pai hoc Bach Khoa - Pai hoc ba Nacmg,
em da trai qua mot hanh trinh hoc hoi va phat trién khong ngimg. Em xin gt 1oi cam
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dam mé nghién ctru, gitip em c6 du nang luc dé hoan thanh d6 an t6t nghiép ctia minh.

Dic biét, em mudn bay to long biét on sau sic tGi théy N guyén Tan Khoi, nguoi
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em xac dinh muc tiéu nghién ctru, lya chon dé tai phu hop dén viée cung cép nhirng 161
khuyén quy bau, thy luén la nguoi dong hanh tin cay. Thay di danh nhiéu thoi gian
gap g0, thao luan, giai dap moi thic méc va giup to1 hoan thién dd an mot cach tt nhat.
Su tan tAm va nhiét huyét cua thiy da truyén cam himg 16n lao va dong luc cho em vuot
qua nhirng kho khan, thir thach.

Ngoai ra, em ciing xin giri 10 cam on téi cac ban bé, ddng nghiép di chia sé kién
thirc, kinh nghiém va hd trg em trong subt qua trinh hoc tip va nghién ctru. Sy gitp do
va dong vién tor moi ngudi da gip em hoan thanh nhiém vy mét cach hi€u qua va y
nghia.

Du di c¢6 ging hét strc, em hiéu rang khong thé tranh khoi nhitng thiéu sot trong
qué trinh hoc tip va thuc hién dd an. Em rit mong nhan dugc nhing ¥ kién dong gop
quy bau tir quy thay c6 va cac ban dé co thé hoan thién hon két qua ctia minh, ciing nhu
rut kinh nghiém cho cong viéc trong tuong lai.

Mot lan nita, em xin chdn thanh cam on!

Pa Nang, ngay thang 01 nam 2026
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Nguyén Nho Gia Huy
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Xay ding hé théng Al hé tro ngueoi din vé thii tuc hanh chinh

MO DAU
1. Phén tich hién trang
Trong nhiing nim gan ddy, cong tac cai cach hanh chinh va chuyén doi s tai Viét
Nam d3 dat dugc nhiéu két qua tich cuc, dic biét 1a viéc trién khai céc céng dich vu
cong truc tuyén & trung wong va dia phuong. Tuy nhién, trén thuc té, viée tiép can va

thuc hién céc thu tuc hanh chinh ctia ngudi dan van con gip nhi€u kho khan va han ché.

Thir nhat, thong tin vé thii tuc hanh chinh con phan tin va thiéu tinh théng nhat.
M&i bo, nganh, dia phuong thudng cong bd tha tuc trén cac cong thong tin khac nhau,
v6i cach trinh bay va mirc d6 chi tiét khong dong déu. Piéu nay khién nguoi dan mat

nhiéu thoi gian tim ki€ém, do1 chiéu va dé xay ra nham lan.

Thir hai, ndi dung thi tuc hanh chinh mang tinh phap ly cao, khé hiéu doi véi
ngudi khong c6 chuyén mén. Cac vin ban hudng din thuong st dung nhiéu thuat ngi
chuyén nganh, cu chit phurc tap, gdy kho khin cho ngudi dan trong viée nim bat dung

yéu cau, ho so can chuan bi va quy trinh thyuc hién.

Thtt ba, viée hd tre, tw van truc tiép con han ché. Tai cic co quan hanh chinh, sé
lwong can b tu van c6 han, trong khi nhu cau ctia ngudi dan 16n, dan dén tinh trang qua
tai, chd doi lau hodc khong duogc giai dap day du. Cac kénh hd tro truc tuyén hién nay

chu yéu & dang tra ciru tinh (FAQ, vin ban), thiéu tinh twong tac va ca nhan hoa.

Th tu, mire dd tng dung cong nghé thong minh trong hd tro' nguwéi dan con
th:"ip. Phan 16n cac hé théng hién tai chua khai thac hiéu qua tri tu¢ nhan tao dé phan
tich nhu cau, hiéu cu héi tu nhién cia ngudi dan va dua ra cau tra 101 phit hop véi timg

truong hop cu thé.

Tt nhitng han ché trén c6 thé thay, nhu cau x4y duyng mot hé thong AT thong minh,
¢6 kha ning tw van thii tuc hanh chinh tw dong, chinh xac va dé tiép can 1a hét stc
can thiét. Pay chinh 1a co sé thyc tién quan trong dé trién khai dé tai “Xay dung hé

thong Al hd trg nguoi dan vé tha tuc hanh chinh”.
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2. Muc tiéu h¢ thong

Muc tiéu tong quat ctia dé tai 1a xdy dung mot hé thong AI hoan chinh co6 kha ning

hd tro nguodi dan trong viéc tra clru, tim hiéu va thuc hién cac thu tuc hanh chinh thong

qua giao dién truc tuyén, hoat dong hi€u qua va phu hop véi diéu kién trién khai thyuc té

tai Viét Nam.

Cu thé, dé tai hudng té1 cac muc ti€u sau:

Xay dung hé théng phan mém cho phép nguoi dung dit cau hoi vé tha tuc hanh
chinh bang ngén ngir tw nhién tiéng Viét.

Ung dung cac k¥ thuat xir Iy ngén ngir tw nhién va mo hinh ngéon ngir 16n dé
hiéu y dinh nguoi dung va sinh cau tra 10i.

Cung cip cau tra 101 chi tiét, bao gdm trinh tw thwe hién, hd so cin chuén bi,
co quan tiép nhan va 18 phi (néu co).

Thiét ké hé théng theo hudng dé sir dung, c6 kha ning mé réng va trién khai
trén nén tang web.

Danh gia hiéu qua cia hé théng théng qua thuc nghiém va két qua st dung.

3. Tinh nang

D61 voi nguoi quan 1y:

Quan 1y nguoi ding va phan quyén: Thém, stra, x0a tai khoan; phan loai nguoi
dung (quan tri vién, nguoi ding, khach vang lai); khoa hodc mo quyén truy cap
khi can thiét.

Quan 1y nap tién va s6 du tai khoan: Theo ddi lich sir nap tién ciia ngudi dung;
kiém tra s6 du; quan 1y cac giao dich nap tién va xir 1y cac van dé phat sinh lién
quan dén thanh toan.

Quan 1y géi dich vu Al: Cau hinh va quan 1y cac mé hinh Al trong hé théng, bao

N
A

gom:

e MO0 hinh GovAl (tra phi)
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« Mo hinh GPT (mién phi Thiét 1ap quyén sir dung mé hinh theo timg nhém

nguoi dung)

- Quan ly dit li¢u va nd1 dung thu tuc hanh chinh: Cap nhat, chinh sura, bod sung cac
thu tuc hanh chinh va van ban phap 1y dung cho m6 hinh GovAL

- Giam sat va théng ké str dung: Theo d&i sb luot truy van theo timg mé hinh
(GovAI/GPT), muec ti€u thu ciia ngudi dung, doanh thu tir nap tién; xuit bao céo

phuc vu quan ly.

D061 vo1 nguoi dung:

Nap tién vao tai khoan: Ngudi dung co thé nap tién vao hé théng dé sir dung cac
dich vu Al tra phi.
Lua chon mo hinh Al:

o Sir dung mé hinh GovAl (tra phi): Nhan tu vin chuyén sdu, chinh xac hon
vé thi tuc hanh chinh dya trén dit liéu chuyén nganh.
« St dyng mo6 hinh GPT (mién phi): Tra ctru va hoi dap cac thong tin thu

tuc hanh chinh & mrc d6 co ban.

- Tra ctru va hoi dap bang Al: Dit cau hoi bang ngdn ngit ty nhién, nhin ciu tra
101 o rang, dé hiéu theo timg mo hinh di chon.

- Quan ly va theo doi lich st st dung: Xem lich sir cau hoi, s6 luot sir dung, chi
phi da tiéu thu khi dung mo6 hinh GovAL

- Quan ly thong tin ca nhan: Cap nhat ho so, thay d6i mat khau, theo ddi s6 du tai

khoan.
D61 v6i nguoi khach vang lai:

- S dung mé hinh GPT mién phi: Khach vang lai chi dugc phép str dung mé hinh
GPT mién phi véi sb lugt truy van gidi han.
3
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- Tra ciru thong tin thi tuc hanh chinh co ban: Nhan huéng dan tong quan, khong
ca nhan hoa siu.

- Xem gidi thiéu va hudng dian hé thdng: Tim hiéu vé lgi ich cia GovAl va céc
tinh nang nang cao.

- Khuyén khich ding ky tai khoan: Goi ¥ ngudi dung dang ky dé nap tién va st
dung mod hinh GovAl tra phi.




Xay ding hé théng Al hé tro ngueoi din vé thii tuc hanh chinh

CHUONG 1: COSO LY THUYET

1.1 Toéng quan vé xir Iy ngén ngir tw nhién (Natural Language Processing — NLP)

1.1.1 Khdai niém

Xir ly ngon ngir t nhién (Natural Language Processing — NLP) 1a mot Iinh
vuc thudc tri tué nhan tao (Artificial Intelligence — Al) va khoa hoc may tinh, tap trung
vao viéc nghién ctru cac phuong phap va ki thuat gitp mdy tinh c6 kha ning hiéu, phan

tich, dién gidi va sinh ra ngon ngir ctia con nguwoi dudi dang van ban hodc 101 noi.

NLP d6ng vai trd 13 ciu ndi giita ngdn ngit tw nhién ctia con ngudi va ngdn ngir
méy, cho phép hé thong may tinh twong tac vdi nguoi ding mot cach tu nhién hon. Cac
bai toan phé bién trong NLP bao gé)m: phan tich ci phap, nhan dang thuc thé, phan tich

cam xuc, tom tit van ban, dich may va héi dap tu dong.
1.1.2 Uu diém

Viéc ing dung NLP mang lai nhiéu loi ich ndi bat, dac biét trong cac h¢ théng tuong

tac gilta con ngudi va may tinh:

o Twong tac tw nhién véi ngudi dung: Cho phép ngudi dung dit cau hoi bang
ngdn ngit ty nhién ma khéng can kién thirc ky thuat.

e Tuwddng hoéa xir ly thong tin: Giam sy phu thudc vao con nguoi trong viéc doc,
phan loai va xtr Iy khéi luong 16n van ban.

« Khi ning mé rong cao: NLP c6 thé xir Iy dong thoi hang nghin dén hang triéu
yéu cau, phi hop véi cac hé thdng phuc vu s6 luong 16n ngudi ding.

o Cai thién trai nghiém ngwoi diung: Cau tra 10 linh hoat, d& hiéu va gan véi cach
giao tiép ctia con nguoi.

« HO tro da ngdn ngir: D& dang md rong sang nhiéu ngdn ngit khac nhau, dic biét

hitu ich trong bdi canh toan cau hoa.

1.1.3 Ung dung
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NLP hién nay dugc ing dung rong rai trong nhiéu linh vuc khac nhau, tiéu biéu nhu:

« Chatbot va tro 1y a0: HO tro tu van, giai dap thic méc tw dong cho nguoi dung.

o Tim kiém va héi dap thong minh: Hiéu y dinh nguoi dung dé tra vé két qua phu
hop hon.

e Phan tich van ban va tai liéu: Trich Xuét thong tin, phan loai van ban, phan tich
nd1 dung phap 1y hodc hanh chinh.

« Dich may: Chuyén ddi ngon ngit ty dong giira cac ngdn ngit khac nhau.

« Hé thong khuyén nghi va c4 nhan héa: Phan tich noi dung va hanh vi ngudi

ding dé dua ra goi ¥ phu hop.

Trong pham vi dé tai, NLP dong vai tro cot 161 trong viéc gitip hé thong Al hieu cau héi
cia nguoi dan ve tha tuc hanh chinh, tir d6 dua ra cau trd 101 chinh x4c, rd rang va de
tiép can, gop phan nang cao hi¢u qua cung cap dich vu cong va trai nghiém ctia nguoi

dan.

1.2 Cac mo hinh GPT cia OpenAl

1.2.1 Gidi thi¢u

OpenAl 1a mot phong thi nghiém nghién ctru tri tué nhan tao cia M§ bao gdm to
chtrc phi lgi nhuan OpenAl Incorporated va cong ty con hoat dong vi 1gi nhuan OpenAl
Limited Partnership. OpenAl tién hanh nghién ctru Al véi muc dich d3 tuyén bé 1a thic
day va phat trién mot Al than thién.

GPT, hay Generative Pre-trained Transformer, 1a mét loai moé hinh hoc sau dugc
phat trién bai OpenAl. Cac mo hinh GPT st dung kién triic Transformer, duoc gidi thiéu
lan dau tién trong bai bao "Attention is All You Need" ctia Vaswani va cong su (2017).
Transformer ndi bat voi co ché Attention, cho phép md hinh tap trung vao cac phan quan
trong ctia dir liéu dau vao, cai thién kha ning hoc hoi cac mdi quan hé phuc tap trong

ngon nglt. Dudi day 1a cac phién ban chinh cia OpenAl GPT:

e GPT-1(2015)
e GPT-2 (2019)



https://openai.com/
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e GPT-3 (2020)
o GPT-4 (2023)
e GPT-5 (2025)

Trong dé tai nay sé& tap trung vao khai thac cac ing dung ctia GPT-3, GPT-4.
1.2.2 Nguyén ly hoat dong ciia m¢t mo hinh GPT

Hinh anh du6i day thé hién qua trinh huan luyén GPT.

| How ChatGPT Works Technically

Stage 1

_p- Pro-traiming twoplustwois [—= OBPT3S — | equalto four

_, ChatGPT
Finetuned 6PT ~ — Reward model Model

el

Sugez OPT35 —
\p> Fine-tuning

Hinh 1.1 Qua trinh huén luyén mé hinh GPT

1.2.2.1 Pre-training (Tién huén luyén)

GPT duogc tién huan luyén trén mdt tap dir liéu van ban rat 16m va da dang dé hoc
cach du doan tir tiép theo trong mot chudi van ban.. Cac phién ban nhu GPT-2 va GPT-
3 st dyng dit lidu tir nhiéu ngudn khac nhau (WebText, Common Crawl, BooksCorpus,

Wikimedia,...). Hinh 1.2 minh hoa tap dir li¢u cua GPT.
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Erosgn zHApENAR BHALE

Hinh 1.2 Minh hoa tap dit liéu prompt-response

Dt 1i€u sau khi thu thap dugc lam sach (loai bd céc ky tu khong mong mudn nhu
HTML Tags va cac vian ban khong can thiét) va duoc tokenized (token hoa dir liéu)

thanh cac don vi nhé hon goi 1a token (thuong 1a tir). Vi du:

Vin ban gdc: "Téi thich hoc AL"

Sau khi tokenization: ["T6i", "thich", "hoc", "AI", "."]

Madi token dugc anh xa thanh mot sb nguyén (ID) dya trén mot tur dién
(vocabulary) dd duoc hoc trudc, tir dién ndy bao gdm tit ca cac tokens ma mé hinh ¢
thé hiéu va xtr Iy.

GPT la mdt mé hinh ngodn ngir tr hdi quy (autoregressive language model), tirc 1a
no6 du doan tur tiép theo trong mot chudi dua trén céc tir trude d6. Mo hinh hoc cach sinh
vin ban bang cach tdi vu hoa xéac suit co diéu kién cua tir tiép theo.

GPT su dung kién tric Transformer, cu thé 12 bd md héa (encoder) trong
Transformer. Mot s6 khia canh quan trong cua kién tric nay bao gom:

e Attention Mechanism: Co ché Attention cho phép mé hinh tip trung vao
cac phén quan trong cua dur liéu dau vao, cai thién kha nang hoc va xu ly

thong tin.
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o Self-Attention: Self-attention 1a mot phén cua Attention Mechanism, cho
phép mé hinh tu diéu chinh trong sb cho timg phan tir ctia dau vao dya

trén cac phan tir khac trong cung mot chuoi.

Trong qud trinh pre-training, mé hinh hoc cach biéu dién céc tir va cau dudi dang
cac vector trong khong gian ngir nghia. Céc tir ¢6 nghia twong ty hodc xut hién trong
cac ngit canh tuong tu s& c6 cac vector gan nhau trong khong gian nay. Diéu nay cho
phép md hinh ndm bat dugc ngit nghia va mdi quan hé ngir canh ciia cac tir va cum tir.

Duéi day 1a hinh anh phan cum dugc tao ra béng cach 4p dung céc thuat toan giam
chiéu (nhu t-SNE hoic UMAP) 1én cac vector ngit nghia tir md hinh. Két qua 1a cac tur

va cum tur dugc phan cum dya trén ngit nghia cta ching.

oy

Hinh 1.3 Hinh anh TSNE cua dit liéu huin luyén GPT4All-J
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A
-

Hinh 1.4 Hinh anh phong to cta 1.4, v6i khu vuc hién thi lién quan dén cong viéc

1.2.2.2 Fine-tuning (Tinh chinh)

Trong budc fine-tuning, mo hinh di duoc tién huin luyén s& duoc huan luyén lai
trén mot tap dir liéu cu thé cho mot tac vu dic thi nhu phan loai van ban, dich ngén ngtr,
hay tra 101 cau héi. Muc ti€u la t8i wu hdéa mo hinh cho tac vu do, dva trén nhitng kién
thirc ngdn ngit da hoc duoc tir budc pre-training. Vi du, Chatbot HO Tro Khach Hang:
Str dung GPT-3 tién huin luyén va fine-tuning véi dit li¢u hoi thoai ctia khach hang tir
mot cong ty cu thé dé xay dung mdt chatbot hd trg khach hang hiéu qua.

Qua trinh huan luyén lai c6 thé bao gdm cac budc:

e Tap Dit Liéu Cu Thé: Thu thap va chuan bi mot tap dir li€u dai dién cho
tac vu cu thé, dir liéu nay can duoc dan nhan va dinh dang chinh xac.

e Str Dyng M6 Hinh Pre-trained: Liy mé hinh da dugc tién huan luyén (nhu
GPT-2, GPT-3) lam nén tang. M6 hinh ndy da hoc dugc cac dic diém

ngon ngtr chung tor mot tap dir liéu 16n va da dang.

10
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e Piéu Chinh Trong S6: Piéu chinh trong s6 cua mo hinh bang cach huin
luyén lai trén tap dir liu cu thé. Trong giai doan nay, mo hinh s€ hoc cach
thich nghi véi dic diém caa dir liéu mdi va tdi wu hoa hiéu sut cho tac vu
muc tiéu.

e Learning Rate: Sir dung mot learning rate nho dé tranh lam mat cac dic
diém d3 hoc dugc tir giai doan tién huan luyén.

e Validation: Str dung tap kiém tra dé danh gia hiéu suat ciia mo hinh sau
mdi epoch huén luyén. Diéu nay giup theo ddi qua trinh hoc va ngin chin
overfitting.

e Hyperparameter Tuning: Diéu chinh céc siéu tham sé (nhu learning rate,

batch size) dé tim ra cdu hinh t6t nhit cho mé hinh.

Két thac qué trinh fine-tuning, mét m6 hinh GPT da duoc huin luyén va san sang sur
dung. Tuy nhién, viéc huin luyén va van hanh mgt mo6 hinh GPT doi hoi kha nang déap
{mg ctia phan cimg va ha tng kha cao nén trong pham vi dé tai nay s& chi phan tich mé
hinh va st dung OpenAl API dé khai thac, hinh v& bén dudi thé hién nguyén 1y hoat

dong cua hé thong.

Chpandl AP

4, DpenAl of Kar by A, G ipllin i
Wil Ind vl il cdr b gt
fir Blbis el brd berd tin mhéin e nguir ddmg
vl OF B Sereer iy van
Wi Databeasa

0. Beréer nl e clu ik ke

SR o . @

* u. FastaP 2. Sarai '|.- el I
2 . ut prompl ous O
|::|i3-|'||: P diing g in nihidn S.l._'|nlE-| vt i el wd mdn phdim D-EtEDEEE

Hinh 1.5 So d6 nguyén 1y hoat dong ctia hé théng
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1.3 Mo hinh Qwen2.5-7B-Instruct
1.3.1 Giéi thiéu

Alibaba Cloud (thudc Tap doan Alibaba) 1a mot trong nhitng don vi ti€n phong
trong nghién ctru va phat trién tri tué nhén tao tai Trung Quéc va trén thé gidi. Vo1 muc
tiéu xay dung cdc mo hinh AI manh m¢, mé va dé tiép can cho cong déng, Alibaba da

gi61 thiéu dong mo hinh ngdn ngir 16n Qwen (Tongyi Qianwen).

Qwen2.5-7B-Instruct 12 mot mo6 hinh ngoén ngir 16n (Large Language Model —
LLM) thudc thé hé Qwen 2.5, c6 quy mé 7 ty tham sb, duoc huan luyén va tinh chinh
chuyén biét cho cac tac vu héi thoai va 1am theo chi dan (instruction-following). M6
hinh duoc phat hanh theo gidy phép md, cho phép trién khai cuc bd (on-premise) va tity

bién theo nhu ciu.
So v6i cac mo hinh GPT thuong mai, Qwen2.5-7B-Instruct ¢6 wu diém 1a:

o CO0 thé tu trién khai ma khong phu thudc hoan toan vao API bén thit ba
« D@ dang fine-tuning véi dit liéu chuyén nganh

« Phil hop véi cac hé thdng yéu cau bao mat dir liéu va kiém soat chi phi

Trong pham vi dé tai, mo hinh Qwen2.5-7B-Instruct dugc lwa chon dé xay dung

GovAI — mo6 hinh Al chuyén biét hd trg nguoi dan vé thu tuc hanh chinh.

\v2 Qwen2.5

Hinh 1.6 Logo Qwen2.5
12
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1.3.2 Nguyén ly hoat dong ctiia mé hinh Qwen2.5-7B-Instruct

Tuong tu cac mo hinh GPT, Qwen2.5-7B-Instruct dugc xay dung dya trén kién
tric Transformer, sir dung co ché Self-Attention dé hoc va biéu dién ngir nghia ngon
ngit tu nhién. Qu4 trinh huan luyén cia mo hinh gém hai giai doan chinh: Pre-training

va Fine-tuning (Instruction tuning).

Hinh 1.7 Nguyén 1y hoat dong ciia moé hinh Qwen2.5-7B-Instruct

1.3.2.1 Pre-training (Tién huén luyén)

Trong giai doan tién huén luyén, m6 hinh Qwen duoc huén luyén trén mot tap di

liéu van ban rat 16n va da dang, bao gom:

e Dt liéu web
e Sach dién tir
o Tai li€u hoc thuat

Dir liéu hdi thoai

M3 ngudn va tai liéu k¥ thuat

Muc tiéu clia qua trinh pre-training 1a giip md hinh hoc cach dw doan token tiép

theo dua trén nglr canh trudc do (autoregressive language modeling).

13
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Quy trinh xt 1y dit liéu bao gom:

e Lam sach dir liéu: Loai b6 HTML tags, ndi dung trung lap, dir liu nhiéu
« Tokenization: Chuyén vin ban thanh céc token

« Embedding: Anh xa token thanh céc vector sb trong khong gian ngit nghia

Vi du:
o Van ban goc: “Nguoi dan can chuan bi ho so dang ky ho khau.”

o Sau khi tokenization: ["Nguoi", "dan", "can", "chuan", "bi", "ho", "so",

Hdéng", Hk}’lﬂ, Hh(}"’ Hkhéu") H.H]

MGdi token dugc anh xa thanh mot ID trong tir dién (vocabulary). Trong qua trinh
huén luyén, md hinh hoc cach biéu dién cac token dudi dang vector sao cho cac tu/cum

tir 6 y nghia twong déng s& ndm gan nhau trong khéng gian vector.
Céc thanh phan quan trong trong kién triic Transformer ctia Qwen bao gdm:

« Self-Attention: Cho phép m6 hinh xem xét mdi quan hé giita cac token trong
cung mot chudi

« Multi-Head Attention: Hoc nhiéu kiéu quan hé ngir nghia song song

« Feed-Forward Neural Network: Xir Iy phi tuyén dé ting kha ning biéu dién

Nho d6, md hinh c6 thé ndm bat duge ngit canh dai va cac quan hé phirc tap trong
ngdn ngir.
1.3.2.2 Fine-tuning / Instruction Tuning (Tinh chinh theo chi d4n)

Sau khi tién huan luyén, Qwen2.5-7B-Instruct tiép tuc dugc fine-tuning trén cac tap
dir liéu instruction-response (dir liéu dang: yéu cau — cau tra 161) nham nang cao kha
nang:

14




Xay ding hé théng Al hé tro ngueoi din vé thii tuc hanh chinh

e Hiéu yéu cau cua nguoi dung
e Tra 101 dang muc tiéu

o Tuan thu chi dan
Qud trinh fine-tuning bao gdm:

o Tap dir liéu chuyén biét: Cac cap cau hoi — tra 101, hoi thoai, dir liéu nghiép
vu

Sir dung mé hinh pre-trained 1am nén ting

Piéu chinh trong s v4i learning rate nho dé tranh mét kién thirc tong quat

Panh gia va kiém tra (validation) nham giam overfitting

Trong dé tai nay, Qwen2.5-7B-Instruct duoc tinh chinh (hoic két hop RAG) véi dir

li€u thu tuc hanh chinh Viét Nam, gitip md hinh:

o Hiéu dung ngit canh hanh chinh
o Tra 10i theo vin phong chuin muc

o Han ché thong tin sai I¢ch

Do yéu cu vé phan cimg 16n khi huan luyén toan bé mé hinh, hé théng chu yéu
khai thac m6é hinh Qwen2.5-7B-Instruct thong qua fine-tuning nhe (LoRA) va

Retrieval-Augmented Generation (RAG) dé tdi vu chi phi va hiéu ning.

1.3.3 Vai tro ciia Qwen2.5-7B-Instruct trong hé thong GovAl
Trong hé thong duoc xay dung:

o  Qwen2.5-7B-Instruct dong vai tro 1a moé hinh Al tra phi (GovAl)
o Duogc str dung cho céac truy van yéu cau do chinh xac cao vé thu tuc hanh
chinh

o Két hop voi co so dir liéu va RAG dé dam bdo thong tin cd ngudn rd rang
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Viéc sit dung mo hinh Qwen mang lai cac loi ich:

e Chudong kiém soat dit liéu va bao mat
e Gidm phuy thudc vao API bén ngoai

o Phu hop trién khai trong cac hé théng dich vu cong

14 Téng quan vé Flask Framework
1.4.1 Gidi thi¢u

Flask 1a mot framework web nhe (microframework) danh cho ngoén ngir 1ap
trinh Python, dugc thiét ké v&i muc tiéu don gian, linh hoat va dé mo rong. Flask cung
cip cac chuc ning cbt 161 dé xay dung tmg dung web va API, dong thdi cho phép 1ap

trinh vién cha dong lya chon va tich hop cac thu vién mo rong theo nhu cau.

Flask hd tro cac chirc ning co ban nhu: xtr Iy yéu cau HTTP, dinh tuyén (routing),
quan 1y phién 1am viéc (session), xtr 1y 161 va tra vé dit liéu duéi nhiéu dinh dang khac
nhau (HTML, JSON, XML,...). Méc du la mdt microframework, Flask van c6 kha nang

xay dung cac hé thdng 16n thong qua hé sinh thai extension phong phu.
Flask twong thich tdt v6i cac cong nghé hién dai nhu:

o RESTful API
o WebSockets

« CORS

e OAuth2, JWT

o Docker va cac nén tang trién khai ddm may

Ngoai ra, Flask hd tro két ndi voi nhiéu hé quan tri co so dit liéu nhu: SQLite,
MySQL, PostgreSQL, MongoDB théng qua cac thu vién trung gian (ORM) nhu
SQLAlchemy.
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1.4.2 Uu diém

Flask dugc sir dung rong rii trong cac hé thong backend nhd nhimg wu diém noi

bat sau:

e Nhe va don gian:
Flask c6 ciu trac tdi gian, dé hoc, dé sur dung, phu hop cho ca nguoi moi
bat dau va cac du an nghién ctru.

e Tinh linh hoat cao:
Khéng ap dit kién trac cimg nhic, cho phép lap trinh vién ty do thiét ké
cAu trac du 4n va lya chon thu vién phu hop.

« DE& mé rong:
Hg¢ sinh théi extension phong pht nhu Flask-RESTful, Flask-JWT-
Extended, Flask-SQLAlchemy giup mo rong chirc ning dé dang.

e Phu hop xay dung API:
Flask dugc sir dung phd bién dé xay dung RESTful API cho céc hé
théng web va tng dung di dong.

« Cong dong 16n va én dinh:
Flask c6 cong dong ngudi dung rong rii, tai liéu phong pht va dugce sir
dung trong nhiéu du an thuc té.

« D@ tich hop v6i AI/ML:
Flask rat phu hop dé trién khai cac mé hinh AI/ML dué6i dang APL dic

biét trong cac hé thong nghién ciru va thir nghiém.

1.4.3 Ung dung
Flask dugc img dung trong nhiéu linh vyc khac nhau, tiéu biéu nhu:

« Phat trién RESTful API:
Xay dung backend cho website, ing dung di dong va céc hé théng dich
VUL
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o Trién khai mé hinh AI/ML:
Dong go6i cac mo hinh hoc may, hoc sau thanh API dé phuc vu suy luan
(inference).

« Ung dung web quy mé nhé va vira:
Phu hop cho céac hé thong c6 kién tric don gian hodc nghién ciru hoc
thuat.

« Heé thong chatbot va Al service:
Flask thuong dugc dung 1am backend cho chatbot, hé théng hoi dap va
trg 1y do.

e Tich hgp v6i Docker va Cloud:

D¢ dang container hoa va trién khai trén cadc nén tang ddam may.

Trong pham vi dé tai “Xay dung hé théng AI hd tre ngudi dan vé thi tuc
hanh chinh”, Flask duoc lua chon dé xay dung backend API do tinh linh hoat, dé
tich hop vo1 mod hinh Al va phu hop cho viée trién khai nhanh céc dich vu hoi dap dua

trén tri tué nhan tao.

Flask

web development,
one drop atatlime

Hinh 1.8 Logo Flask Framework.
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1.5 Tong quan vé PostgreSQL Database

1.5.1 Giéi thi¢u

PostgreSQL 1a mdt hé quan tri co s& dit licu quan hé¢ (RDBMS) manh mé va ma

nguon mo, dugc phat trién va duy tri bd1 mot cong dong cac nha phat trién toan cau.

PostgreSQL duoc biét dén véi su On dinh, tinh toan ven, va tuan thu cac chuin SQL, ho

trg mot loat cac tinh nang tién tién ma cac h¢ quan tri co s dir 1i€u hi¢n dai can co.

PostgreSQL co thé duoc st dung trong nhiéu loai ung dung khéac nhau, tir cac hé

thdng xir Iy giao dich truc tuyén (OLTP) dén cac ing dung phan tich dit liéu.

1.5.2 Cac tinh nang chinh

1.5.3

Tuan thu ACID: PostgreSQL tudn thu cac nguyén tic ACID (Atomicity,
Consistency, Isolation, Durability), ddm bao tinh toan ven cua dir li¢u.

HOb tro JSON: PostgreSQL cung cép hd trg manh mé cho di liéu JSON, cho
phép luu trit va truy van dit liéu dang tai liéu.

M6 rong dé dang: Hé quan tri co s& dir lidu nay c6 kha ning mo rong thong
qua cac module va extensions, nhu PostGIS cho dit liéu khong gian, hodc céac
module 18p chi myc toan van.

Replication va High Availability: PostgreSQL hd trg nhiéu co ché nhan ban
(replication) va cac giai phap san sang cao (high availability), nhu Streaming
Replication va Logical Replication.

Hé théng kiém soét truy cAp manh mé: PostgreSQL c6 mét hé thdng kiém
soat truy cép chi tiét va manh mé, cho phép quan tri vién kiém soat chit ché
quyén truy cap ciia ngudi ding va vai tro.

Ho tro céc loai dit liéu da dang: PostgreSQL hd tro nhiéu loai dit liéu, bao

gom s0, chuoi, boolean, mang, cac loai dit li€u dia Iy va nhiéu loai khéac.

Uu diém

M3 ngudn mé: PostgreSQL 1a ma ngudén md va mién phi, cung cip day du

tinh ning ma khong can phi ban quyén.
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1.54

- Tinh mé rong cao: Véi kha ning mé rong va tich hop dé dang véi cac hé
thng khac, PostgreSQL phu hop cho ca cac tmg dung nhé 1an cac hé thong
doanh nghiép 16n.

- Cong ddng hd tro 16n: PostgreSQL c¢6 mot cong dong phat trién va ngudi
dung 16n manh, cung cép nhiéu tai liéu, cong cu va hd tro k¥ thuat.

- Tinh ndang manh mé: V&i cac tinh nang tién tién nhu CTEs, bang tam thoi,
khoa ngoai, va cac co ché 1ap chi muc phong phi, PostgreSQL dap tng tdt
cac yéu cau phirc tap cua tng dung hién dai.

- Hiéu suit cao: PostgreSQL cung cap hiéu suat cao trong xt 1y truy van va kha

nang t6i wu hoa manh mé, dam bao hiéu qua trong xir 1y dit liéu 16n.
l’Tng dung

- Web Development: PostgreSQL duoc str dung rong rii trong phat trién web,
nho vao kha nang xu 1y dit liéu manh mé va hd tro tdt cho cac frameworks
phé bién nhu Django, Ruby on Rails, va Spring Boot.

- Data Warehousing: V&i cac tinh ning nhu hd trg OLAP va kha nang xur 1y
truy van phtrc tap, PostgreSQL 1a mot Iya chon tét cho cac hé théng kho dir
liéu.

- Ung dung doanh nghiép: PostgreSQL duoc sir dung trong nhiéu tmg dung
doanh nghiép yéu ciu tinh 6n dinh, bao mat va kha ning md rong cao.

- Ung dung GIS: Vi extension PostGIS, PostgreSQL tr¢ thanh mot hé quan
tri co s& dir liéu manh mé& cho cac tmg dung GIS, hd tro luu trit va truy van

dir liéu dia ly.

20




Xay dung hé théng AL hé tro nguroi dan vé thii tuc hanh chinh

% Logo PostgreSQL nhu hinh 1.9:

PostgreSQL

Hinh 1.9 Logo PostgreSQL

1.6 Toéng quan vé ReactJS
1.6.1 Gidéi thiéu

React]JS 12 mot thu vién JavaScript mi ngudn mo, phat trién bai Facebook va
cong ddng cac nha phat trién trén toan thé gidi. Pugc gidi thiéu 1an dau tién vao nim
2011 va trd thanh m3 ngudn mé vao nim 2013, React]S nhanh chdng tré thanh mot
trong nhitng thu vién phd bién nhét dé phat trién cac ing dung web dong.

Hién nay, ReactJS d tré thanh mot trong nhitng thu vién phat trién web phd bién
nhat, dugc str dung rong rdi bai cac cong ty 16n va nho trén toan thé gidi. Facebook ciing
tiép tuc dau tu phat trién va nang cip React]S dé dap ung nhu cau cta cong dong phat
trién.

1.6.2 Cac tinh nang chinh

- Components: React]S cho phép phat trién ung dung web theo md hinh

component. Cac component 14 cac phan tir UI dc 1ap co6 thé duoc tai sir dung

trong nhiéu phan khac nhau cua Gmg dung.
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1.6.3

- Virtual DOM: ReactJS sir dung Virtual DOM d¢ t6i vu hoa hiéu suat cia ting
dung. Virtual DOM la mét ban sao cuia DOM dugc luu trit trong bd nhé va
dugc cap nhat mdt cach nhanh chong khi c6 thay doi, gilp tang tdc d6 va hiéu
sudt cta tmg dung.

- JSX: JSX 1a mot ngdn ngir 1ap trinh phan biét duoc sir dung trong React]S dé
mo ta cac thanh phan UL JSX két hop HTML va JavaScript, gitp cho viéc
viét ma d& hicu va dé bdo tri hon.

- State va Props: ReactJS cho phép quan Iy trang thai ctia cac thanh phan UI
thong qua State va Props. State 13 trang thai cia mot thanh phan duoc quan 1y
bdi né chinh, trong khi Props 1a cac gid trj duoc truyén vao tir bén ngoai dé
tiy chinh hodc diéu khién hanh vi cia mot thanh phan.

- HO tro da nén tang: React]JS khong chi duoc sir dung dé phat trién tmg dung
web, ma con duoc st dung dé phat trién img dung di dong voi React Native.
Sir dung React Native, cac nha phat trién c6 thé xay dung tng dung di dong
cho ca iOS va Android sir dung cting mot ma ngudn.

Uu diém

- Hiéu suét cao: ReactJS sir dung Virtual DOM dé t6i wu hoa hiéu suit cua ung
dung. Virtual DOM cho phép ReactJS cap nhat cac thay ddi trén trang web
mdt cach nhanh chéng va hiéu qua hon so véi cach truyén thdng, gitp ting
tdc d6 va hiéu suét cua ung dung.

- Taéi st dung: React]S cho phép tai st dung cac thanh phan Ul gitip giam thiéu
thoi gian va chi phi phat trién. Cac thanh phan UI c6 thé duoc sir dung lai
trong nhiéu phan khac nhau cta tng dung, gitip tang tinh linh hoat va kha
nang mo rong cua ing dung.

- D@ dang quan 1y trang thai: ReactJS gitip quan Iy trang thai ctia ing dung mot
cach dé dang. Sir dung State va Props, ReactJS cho phép cac nha phét trién
quan 1y trang thai cua cac thanh phan Ul mét cach chinh xac va dé dang.

- Hb tro tot cho SEO: ReactJS cho phép cac nha phat trién xay dung ing dung

web voi kha nang tuong thich tdt voi SEO. Véi sy hd tro cia cac thu vién
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1.6.4

nhu React Helmet, ReactJS cho phép cac nha phat trién tiy chinh va quan 1y
cac phan tir meta va title cho ting trang web.

- HOb trg da nén tang: React]S khong chi duoc str dung dé phat trién cac (mg
dung web, ma con dugc str dung dé phat trién cac ung dung di dong véi React
Native. Sir dung React Native, cic nha phét trién c6 thé xay dung ting dung
di dong cho ca iOS va Android st dung cting mot mi ngudn.

- Cap nhat lién tyc: React]S ludn cai tién vai céc phién ban méi, ddm bao ban
ludn c6 truy cap vao tdi wu héa hidu suat va tinh linh hoat trong phat trién img

dung web.
l’Tng dung

- Phat trién web: ReactJS 1a mét lya chon phé bién cho viéc phat trién cac ung
dung web hién dai nho vao su linh hoat va kha nang tai st dung céc thanh
phan (components), gitp viéc xdy dung va quan 1y giao dién ngudi dung tré
nén dé dang hon.

- Trang tinh va dong: ReactJS cho phép phat trién cac trang web tinh v6i hiéu
sudt cao va thoi gian tai nhanh, ciing nhu cac trang web dong voi kha ning
cap nhat dir liéu theo thoi gian thyce thong qua viée st dung State va Props.

- Thuong mai dién tr (E-commerce): Vi kha ning tdi wu hoa hiéu suét va trai
nghiém ngudi dung, ReactJS 1a lya chon tuyét voi dé xay dung cac cira hang
tryc tuyén, gitip cai thién trai nghiém mua sim va ting ty 1é chuyén d6i. Cac
thu vién va cong cu di kém nhu React Router, Redux, va Apollo Client gitip
quan 1y ludng dit liéu va diéu hudng trong cac ing dung thuong mai dién ti.

- Single Page Applications (SPA): React]S hd trg Client-Side Rendering
(CSR), cho phép xay dung céac ting dung trang don (SPA) véi kha nang tuong
tac cao va trai nghiém ngudi ding muot ma. Cac SPA dugc xay dung bang
React]S thuong co hiéu suét tét va cam giac sir dung nhu cac ung dung di
dong.

- API va dich vu backend: Mic du ReactJS chil yéu duogc sir dung dé xdy dung

giao dién ngudi dung, nhung né ciing c6 thé tich hop véi cac API va dich vu
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backend thong qua cac thu vién nhu Axios hodc Fetch. Piéu nay cho phép
phat trién cac tng dung hoan chinh véi kha niang giao tiép dir lidu hiéu qua
gitra frontend va backend.

- Ungdung di dong: ReactJS 14 nén tang ctia React Native, mot framework cho
phép phat trién tmg dung di dong cho ca iOS va Android tir mdt ma ngudn
chung. Piéu nay gitip cac nha phat trién sir dung ciing mot ngdn ngi va cong
cu dé xay dung ca ung dung web va di dong.

- Ung dung IoT va cong nghé méi: React]S co thé duoc sir dung dé xay dung
giao dién nguoi dung cho céc tng dung IoT, xtr Iy dir liéu thoi gian thuc va
tich hop véi cac dich vu ddm may va thiét bi IoT. Vi kha ning linh hoat va
hiéu suat cao, React]S 13 cong cu manh mé dé phat trién cac Gmg dung cong

nghé mai.

% Logo ReactJS nhu hinh 1.10:

React JS

Hinh 1.10 Logo React]S
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1.7 RESTful API Ia gi?
1.7.1 Giéi thiéu

RESTful API [9] 1a mét tiéu chudn dung trong viéc thiét ké API cho cic tng
dung web (thiét k& Web services) dé tién cho viéc quan 1y céc resource. N6 chil trong
vao tai nguyén hé théng (t€p van ban, anh, am thanh, video, hoac dir li¢u dong...), bao

gdm cac trang thai tai nguyén duoc dinh dang va duogc truyén tai qua HTTP.

% MO hinh RESTful API duoc thé hién nhu hinh 1.11:

REST API

-
Design & —
GET Masks - display all tasks otgsm——- ]
POST Tasks reale a now task .—
GET Masksid] - duplay & task by 1D DB data
PUT Rask/in) - vpxiaie @ task by 1ID
DELETE Maskw/ud) - dolete a task by 1D

Client

Hinh 1.11 M6 hinh RESTful API

1.7.2 Giai thich cdc thanh phéin

- API (Application Programming Interface): La mot tdp hop cac quy tic va co
ché ma céac ung dung c6 thé tuan thu dé giao tiép voi nhau. API giup cac ing
dung truy cédp vao cac dich vu va tai nguyén ctia nhau mét cach dé dang. Du
liéu duogc truy cap thong qua API duogc tra vé dudi dang JSON hodc XML.

- REST (Representational State Transfer): La mot kién trac phan mém dua trén
giao thie HTTP, gitip xac dinh cach ma cac tai nguyén cta hé théng duoc
truy cap va quan ly. RESTful API str dung cac phuong thitc HTTP nhu GET,

POST, PUT, DELETE dé thuc hién cac thao tac trén tai nguyén.
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- RESTful API: La mot API duoc thiét ké dya trén cac nguyén tic ctia REST,
gitip quan 1y va truy cdp vao cac tai nguyén cta hé thong mot cach dé dang
va hi¢u qua.

- Chirc ning quan trong nhat cua REST 1a quy dinh cach st dung cac HTTP
method (nhu GET, POST, PUT, DELETE...) va c4ach dinh dang cac URL cho
tmg dung web dé quan cac resource. RESTful khong quy dinh logic code tmg
dung va khong giéi han boi ngdn ngir 1ap trinh tmg dung, bat ky ngon ngir
hoic framework ndo ciing c6 thé sir dung dé thiét ké mot RESTful APL

1.7.3 RESTful API hoat dong nhw nao?

¢ MO hinh hoat dong cua RESTful API duogc thé hién nhu hinh 1.12:

s 2 Appic ation =
MNTTP
Application s AP Client
fentrypount

/coliection] e

jent J

. | - - jresourcel - n bF

Jresource? - REST Library
- s _ressurced [coliections appication/s-codecton (optional)
hram rewsurce lresourcel pokic at oo

fresrouces { HTTP Library |

Application
Data Mode! Resource Model

Server Clarnt

Hinh 1.12 M6 hinh hoat dong ciia RESTful API

1.7.4 Authentication va dir liéu tra vé

RESTful API thuong st dung cac phuong thitc xac thuc nhu OAuth2, JWT dé
xac thyc nguoi dung va bao vé dir licu. Dit liéu tra vé tir RESTful API thuong duoc dinh

dang dudi dang JSON hoic XML dé dé dang xir 1y va truyén tai.
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% Dit liéu tra vé cia RESTful API duoc thé hién nhu hinh 1.11:

Hinh 1.13 Dit liéu tra vé ctia RESTful API

1.7.5 Status code

RESTful API sir dung cac mi trang thai HTTP dé thong bao két qua cua yéu cau.
Cac mi trang thai phd bién nhu 200 (OK), 201 (Created), 400 (Bad Request), 401
(Unauthorized), 404 (Not Found), 500 (Internal Server Error)...

1.7.6 HTTP Request

RESTful API st dung cac phuong thic HTTP nhu GET, POST, PUT, DELETE d¢
thuc hién cac thao tac trén tai nguyén. Cac phuong thiic nay dugc sir dung dé thuc hién

cac thao tac nhu lay dir li€u, tao mai dir liéu, cap nhat dir liéu, xo6a dir li¢u.
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CHUONG 2: PHAN TICH VA THIET KE HE THONG

2.1 Phan tich dé tai

2.1.1 Tom tit hoat dong ctia h¢ théng ma dw an sé dwoce xy dung:

Hé théng AT hd tro ngwdi dan vé thi tuc hanh chinh duoc xiy dung dudi dang
mot tng dung web, cho phép nguoi ding tuong tac truc tiép voi tri tué nhan tao nham
tra clru, tu van va hudng dan thuc hién cac tha tuc hanh chinh mot cach nhanh chong,
chinh xac va thuan tién. H¢ théng van hanh theo mo hinh client—server, trong do giao
dién nguoi dung dam nhiém viéc hién thj va tiép nhan yéu cau, con backend chiju trach

nhiém xir 1y nghiép vu va diéu phdi cac dich vu AL

V& tong thé, hé thdng bao gdm ba thanh phan chinh: Frontend, Backend va hé
thong mé hinh AL Nguoi dung (bao gdm khach vang lai va ngudi dung di dang ky) co
thé dit cau hoi lién quan dén thu tuc hanh chinh thong qua chirc ning hoi dap Al hoic
chii dong tra ctru danh sach cac thi tuc hanh chinh cé siin trong hé thong. Céac thu
tuc nay dugc phan loai theo linh vuc, co quan giai quyét va mirc do phd bién, gitip ngudi

dung d& dang tiép can va tham khao.

Bén canh d6, hé théng con cung cip chire ning doc cac bai viét blog vé thi tuc
hanh chinh, trong d6 trinh bay, phén tich va huéng dan chi tiét cac thi tuc thudng gip
dudi dang bai viét dé hiéu. Cac bai blog nay giup ngudi ddn ndm bt thong tin trudce khi
thuc hién thu tuc hoac trudc khi dat cau hoi cho hé théng Al tr d6 nang cao hi€u qua

sir dung hé thong.

Pbi voi khach vang lai, hé thong chi cho phép sir dung mo hinh GPT mién phi
v6i s6 luot truy van gidi han, dong thoi co thé tra ctru thil tuc co ban va doc cac bai blog
cong khai. P6i voi nguwoi dung da diing ky, hé thong hd trg st dung md hinh GPT mién
phi hoac mé hinh GovAl tra phi. Khi lya chon GovAl, hé théng s& kiém tra s du tai
khoan, thuc hién trir tién twong Gng véi mdi luot st dung trude khi guri yéu cau dén mo

hinh AL
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Trong qua trinh xtr 1y, v6i md hinh GovAl, hé thong két hop mé hinh ngén ngir
16m va co s6 dir liéu thi tuc hanh chinh thong qua co ché Retrieval-Augmented
Generation (RAG) dé truy xuat cic vin ban lién quan, sau d6 sinh ciu tra 1i dua trén
ngudn dir liéu da dugc kiém ching. Két qua tra vé cho ngudi dung 13 ndi dung hudng

dan 16 rang, dé hiéu va phu hop véi timg truong hop cu thé.

Ngoai ra, hé thong luu trit lich sir tra ciru, lich sir héi dap, thong tin sir dung
mé hinh va giao dich nap tién dé phuc vu cong tac quan 1y va théng ké. Quan tri vién
c6 thé theo ddi hoat dong ctia hé théng, quan 1y nguoi dung, ndi dung tha tuc hanh chinh,
bai blog va danh gia hiéu qua hoat dong cia mé hinh AL Qua dé, hé théng hudng t6i
muc tiéu hd tro nguoi dan tiép can thu tuc hanh chinh thuén tién hon, giam thoi gian tim

kiém théng tin va gép phan nang cao hiéu quéa cung cap dich vu cong.
2.1.2 Pham vi dy an dwoc ing dung

Dy 4n “Xay dung hé thong AI hd tro nguwoi dan vé thi tuc hanh chinh” duoc
trién khai voi pham vi tmg dung tip trung vao viéc hd tro tra ctru, tu vin va hudng din
cac thu tuc hanh chinh phd bién, phu hop véi diéu kién thuc té va thoi gian thuc hién

cua dé tai.

Vé d6i twong sit dung, hé thong hudng toi ba nhom chinh: khach ving lai,
ngudi ding da ding ky va nguoi quan 1y (quan tri vién). Mdi nhom ddi trong dugc
phan quyén sir dung cac chirc ning khac nhau, dam bao tinh an toan, hiéu qua va phu

hop v6i muyc dich khai thac hé thong.

Vé pham vi nghiép vu, hé thong tap trung vao cac thu tuc hanh chinh co ban va
thuong gap cua nguoi dan, bao gém cac linh vuc nhu: ho tich, ho khau, cin cude cong
dan, bao hiém, giao duc, lao dong — viéc lam va mot s6 thu tuc hanh chinh cong phé
bién khac. Cac thu tuc duoc luu trir, phan loai va cap nhat trong co sé dit li¢u dé phuc

vu ca chie ning tra ciru truc tiép va hoi dap bang AL
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Vé pham vi cong nghé, du an ing dung cic mo hinh ngdn ngit 16n dé xay dung
hé théng hoi dap thong minh. Ngudi dung di dang ky 6 thé lya chon sir dung mé hinh
GPT mién phi hodc mé hinh GovAl tra phi (xay dung trén nén ting mo hinh ngdn ngi
16mn va dit 1iéu thu tuc hanh chinh). Khéach vang lai chi dugce phép sir dung mo hinh GPT
mién phi voi sb lugt gidi han. Hé thong backend duogc xdy dung theo kién trac web hién
dai, c6 kha ndng m¢ rong va tich hgp véi co s¢ dir liu phuc vu luu trit nguoi dung, ndi

dung thu tuc, blog va lich st sir dung.

Vé chire ning hd trg, hé thong cho phép nguoi ding tra ctru cac thu tuc hanh
chinh c6 san, doc cac bai blog huéng dan vé thu tuc hanh chinh, dit cau hoi cho AL luu
lich sur tra ctru va quan 1y thong tin ca nhan. Cac chirc ndng nang cao nhu quan 1y nap

tién, quan Iy mo hinh AI va thdng ké hé théng dugc gisi han cho ngudi quan 1y.

Vé giéi han cia dyw an, hé théng chi dong vai trd tw van va hd tre thong tin,
khong thay thé co quan nha nudc hay c6 gia tri phap 1y trong viéc giai quyét thu tuc
hanh chinh. Thong tin do hé théng cung cip mang tinh tham khao, hd trg ngudi dan hiéu

rd quy trinh va yéu cau trude khi thue hién thu tuc tai co quan c¢6 thAm quyén.

Nhin chung, pham vi tng dung cua du an dugc xac dinh rd rang, tap trung vao tinh kha
thi va hiéu qua thuc tién, dong thoi tao nén tang cho viéc mé rong hé thdng trong twong
lai.
2.1.3 Déi twong st dung

- Nguoi quan ly.

- Nguoi dung (khiach hang) chua c¢o tai khoan.

- Nguoi dung (khdch hang) da co tai khoan.

2.2 Phan tich nghiép vu
2.2.1 Chirc nang co ban

- Nhin tin v6i chatbot Al

30




Xay ding hé théng Al hé tro ngueoi din vé thii tuc hanh chinh

2.2.2

o Ngudi ding truy cap hé théng, du da ding ky hay chua ding ky tai khoan,
déu c6 thé thyc hién thao tdc dat cAu hoi va nhan cau tra 10i tir chatbot Al
vé cac thu tuc hanh chinh.Quan 1y chatbot Al

o Tuy theo ddi tuong ngudi dung, hé thdng s& cho phép st dung mé hinh
GPT mién phi hoic mé hinh GovAl tra phi.

Dang ky tai khoan:

o Ngudi dung truy cap tng dung co thé c6 hodc khong c6 tai khoan. Néu c6 tai
khoan s& dugc tiép can nhiéu chirc ning hon. Thao tac dang ky rat nhanh véi
mot sd it thong tin co ban nhu: email, mat khau.

Ding nhap — ding xuat:
o St dung tai khoan di ding ky dé dang nhdp va trai nghiém tmg dung.
Thay d6i mat khau:

o Nguoi dung nhap dung mat khau cii, sau d6 nhap mat khau méi dé cap nhat

mét khau cho tai khoan ctia minh.
Thay d6i thong tin c4 nhan:
o Nguoi dung co thé thay cac thong tin ¢4 nhan cua tai khoan
Tra ctru thi tuc hanh chinh c6 san:

o Nguoi dung co thé tra ctru danh sach céc thu tuc hanh chinh d3 duoc hé
thong téng hop va luu tri.

o Céc thu tuc duoc phan loai theo linh vire, co quan giai quyét va tir khoa
tim kiém.

Doc bai blog vé thu tuc hanh chinh:

o Ngudi ding c6 thé doc cac bai blog hudng dan, phan tich va giai thich thi
tuc hanh chinh theo ngdn ngir dé hiéu.

o Céc bai viét gitip nguoi dan ndm bat thong tin trude khi thuc hién thu tuc

hodc sir dung chatbot Al
Nghiép vu chinh cia ngwoi quan ly

Nhin tin v6i chatbot Al
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Quan 1y chatbot Al: Cho phép xem danh sach, cap nhat, xéa cac model Al trong
hé théng

- Xem danh sach cac cudc tro chuyén hién co

- Xem thong ké theo

- Quan ly thong tin ca nhan

- Quan ly nguoi dung (khéch hang)

- Quan 1y nap tién

- Quan ly blog
2.2.3 Nghiép vu chinh ctiia ngwoi dung da cé tai khoan

- Nhin tin voi chatbot Al

- Xem c4c model ma website hién dang hd tro
- Xem théng ké lich st tro chuyén

- Xem théng ké lich str st dung s6 du

- Quan ly thong tin ca nhan

- Nap tién va st dung dich vu trad phi

- Tra clru tht tuc hanh chinh c6 san

- Doc blog
2.2.4 Nghiép vu chinh cia ngwoi dung chwa c¢6 tai khoin

- C6 thé nhin tin vé6i chatbot

- Dang ky tai khoan

- Doc blog

- Tra ctru thu tuc hanh chinh c6 san

- Xem thong ké lich str trd chuyén

2.2.5 Yéuciu
Ung dung can dap tng cic yéu cau sau:
o Trai nghiém nguoi ding tot:

Giao dién than thién, thao tic muot ma va dé st dung trén cac thiét bi.
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« Tinh thim my va dinh hwéng thwong mai:

Giao di¢n can duogc thiét ké dep, hién dai, c6 chu dé ro rang, phu hop cho viéc

phat trién thuong mai trong tuong lai.
e D0 chinh xac cao cia thong tin:

Két qua tra vé tir chatbot Al ddc biét 1a mé hinh GovAl, phai bam sat dir liéu

thi tuc hanh chinh di duoc cung cip va dam bao do tin cy cao.
e Bdo mat va an toan dir li€u:

Thong tin nguoi dung, lich st st dung va dir licu thanh toan phai dugc bao

v€ an toan.
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2.3 Thiét ké hé thong
2.3.1 So db ca sir dung

« So d6 ca sir dung tong quan cua hé thong
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« So d0 phén ra ca sir dung chirc ning hoi dap
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Hinh 2.3 So d6 phan ri ca str dung chtic ning quan 1y cudc tro chuyén
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* So do phan ra ca st dung chirc ndng quan 1y tai khoan cé nhan
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Hinh 2.4 So d6 phan ra ca str dung chtic ning quan 1y tai khoan c4 nhan

So do6 phan ra ca sir dung chirc nang nap tién
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« So d0 phén ra ca str dung chtic ning quan 1y thu tuc hanh chinh & blog
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¢ Tim kibrn n changy
-
-
- e T =,
o W chi ik b vigt
L _____"'-._-_ ___..
Khdch | Hgui ding TR T
f:;;_? Lae they danh mye {Categary} |
y - -
s
& i ——
/ Thém méi Thi tuciBlog
, —— ] .I?I'II i | lUE-U_'f':I,.s
i o - -
N —— . .
P e " - lles
l ehink s nAl dung "
£ T }"--- _ '_ 1-?"--___u|_r-:|Jﬂ:-- - y
o bl vlen e T — T g —
T, T . a alrcludze _ _ . BAY ANAR
"'\-.__\_ ':j..-- - - e - - .f'
) | Kha bl Il |5aft nﬁlﬂp,-Hldp:_‘,- alrcludae -
""..-_5.. o —_—
sk bidn bl it )

Hinh 2.6 So d6 phan ri ca st dung chtrc ning quan 1y thu tuc hanh chinh & blog

37




Xay dung hé théng AL hé tro nguroi dan vé thii tuc hanh chinh

« So dd phan ra ca st dung chirc ning quan 1y nguoi diing
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2.3.2 Phan tich diic ta yéu cau chirc ning

- DPang ky
Ma chtirc nang 01
Tén chlrc nang Dang ky
Déi tuong str dung Nguoi dung

Tién diéu kién

Email khong ton tai trong hé thong

Quy trinh nghiép vu Trang Pang ky -> Dién tén, email, mat khau, nhap lai mat
khau -> Nhan nuat “Sign up”
Két qua « Néu thanh cong
= Chuyén qua trang dang nhap.
« Néu thét bai
= S& hién thong bao 16i.
Ghi chi
Bang 2.1 Pac ta chuc nang dang ky
- Dang nhap
Ma chirc nang 02
Tén churc nang bang nhap
Déi tuong str dung Nguoi dung

Tién diéu kién

Tai khoan t6n tai trong hé thong

Quy trinh nghiép vu

Trang Pang nhap-> Pién email, mat khau -> Nhan nit

“Sign in”
Két qua « Néu thanh cong
= Vao trang chu cia website.
o N¢éu that bai
= S¢€ hi¢n thong bao 10i.
Ghi chu

Bang 2.2 Bic ta chuc nang dang nhap
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~ Quén mat khau

Ma chtrc nang

03

Tén chlrc nang

Quén mat khau

Déi tuong sir dung

Nguoi dung

Tién di€u kién

Tai khoan t6n tai trong hé thong

Quy trinh nghiép vu | Trang Quén mat khau -> Dién email ->Nhan nat “Submit”
Két qua o Néu thanh cong
= Ngudi dung nhan duoc duong link dé khoi phuc mat
khau
« Néu thét bai
= S& hién thong bao 1i.
Ghi chd

Bang 2.3 Pic ta chirc ning quén mét khau

- Dang Xuét
Ma chirc nang 04
Tén churc nang Ding xuét
Déi twong str dung Nguoi dung

Tién di€u kién

Nguoi dung di dang nhip vao hé théng

Quy trinh nghiép vu

Nhan vao avatar ngudi dung ¢ khu vuc navbar -> Hién thi
trang thong tin tai khoan -> Nhan nat {3

Két qua o Thanh cong
= Chuyén qua trang dang nhap.
»  Néu that bai
= S& hién thong bao 1.
Ghi chu

Bang 2.4 Pic ta chiic ning dang xuat
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- Tao mdi cudce tro chuyén

Ma chtrc nang

05

Tén chlrc nang

Tao cugc tro chuyén

Déi tuong sir dung

Nguoi dung

Tién di€u kién

Quy trinh nghiép vu

Nhin vao nat “Chat véi AI” & trang chu hodc nit “Tao

cudc tro chuyén méi” & khu vuc chat

Két qua o Néu thanh cong
= Chuyén hudng t6i trang chat.
« Néu thét bai
= S& hién thong bao 1i.
Ghi chd

Bang 2.5 Pac ta churc nang tao maéi cude tro chuyén

- Xem thong ké
Ma chirc nang 06
Tén churc nang Xem thong ké
Déi twong str dung Nguoi dung

Tién di€u kién

Nguoi dung phai ding nhip vao hé thong

Quy trinh nghiép vu

Nhan vao khu vuc chra icon “Dashboard” ¢ khu vuc navbarj

=> Chon thoi gian ban mudn xem thong ké

Két qua

« Néu thanh cong
= Hién thi 4 biéu do duong véi cac gia tri trong do.
= Hién thi 1 bang danh sach théng ké cac thong tin
chatbot ma nguoi dung tao
o Néu that bai
= S& hién thong bao 1i.

Ghi chu

Bang 2.6 Pic ta chiic ning xem thong ké
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- Xem danh sach cudc tro chuyén

Ma chtrc nang

07

Tén chlrc nang

Xem danh sach cudc tro chuyén

Déi tuong sir dung

Nguoi dung

Tién di€u kién

Nguoi dung phai dang nhip vao hé thong

Nhan vao khu vuc chtra icon “Tro chuyén” & khu vyc navbar

Quy trinh nghiép vu
Két qua o Néu thanh cong
= Hién thi bang danh sach cac cudc hoi thoai ctia chatbot
ma nguodi dung tao.
« Néu thét bai
= S& hién thong bao 1i.
Ghi chi

Bang 2.7 Pac ta chic nang xem danh sach cude tro chuyén

- Xem danh sach nguoi dung

Ma chirc nang

08

Tén churc nang

Xem danh sach nguoi dung

Déi twong str dung

Nguoi quan 1y (Nguoi tao nén ung dung)

Tién diéu kién

Nguoi quan 1y phai dang nhap vao hé théng

Quy trinh nghiép vu

Nhan vao khu vuc chira icon “Admin” ¢ khu vuc navbar

« Néu thanh cong

Két qua
= Hién thi bang danh sach ngudi dung cua Gng dung.
o Néu thét bai
= S& hién thong bao 1.
Ghi chi

Bang 2.8 Béc ta chuc nang xem danh sadch nguoi dung cua img dung
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- Xem thong tin tai khoan

Ma chtrc nang

09

Tén chlrc nang

Xem thong tin tai khoan

Déi tuong sir dung

Nguoi dung

Tién di€u kién

- Di dang nhdp vao hé théng

Quy trinh nghiép vu Nhan vao avatar ngudi dung & khu vuc navbar
Két qua o Thanh cong
= Hién thi trang thong tin tai khoan.
+ Néu thét bai
= S& hién thong bao 1i.
Ghi chu

Béang 2.9 Pic ta chlic ndng xem thong tin tai khoan

- Cap nhat thong tin

Ma chirc nang 10
Tén churc nang Cap nhat thong tin
Déi tuong str dung Nguoi dung

Tién di€u kién

- Di dang nhap vao hé théng

Quy trinh nghiép vu

Nhén vao avatar nguoi dung & khu vuc navbar -> Hién thi
trang thong tin tai khoan -> Nhan vao “Thong tin ca nhan” ->

Nhap thong tin mdi va nhan luu

Két qua o Thanh cong
= Hién thi thong bao cap nhat thong tin thanh cong.
»  Néu that bai
= S& hién thong bao 1.
Ghi chi

Bang 2.10 Dac ta chttc nang cép nhat thong tin tai khoan
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- boi mat khau

Ma chtrc nang 11
Tén chuc nang D61 mat khau
Déi tuong str dung Nguoi dung
Tién diéu kién D3 dang nhdp vao hé théng
Quy trinh nghiép vu Nhén vao avatar nguoi dung ¢ khu vic navbar -> Hién thi
trang thong tin tai khoan -> Nhan vao nat “Do6i mat khau”
> Hién thi trang d6i mat khau -> Nhap mat khau ca, mat
khau méi va nhan ntit “Luu mat khau”
Két qua « Thanh cong
= Hién thi thong bao d6i mat khau thanh cong.
+ Néu thét bai
= S& hién thong bao 16i.
Ghi chd

Bang 2.11 Pic ta chtrc ning doi mat khau

- Nap tién
Ma chirc nang 12
Tén churc nang Nap tién

Déi twong str dung

Nguoi dung & Nguoi quan 1y

Tién diéu kién

D3 dang nhap vao hé théng

Quy trinh nghiép vu

Nhan vao avatar nguoi dung ¢ khu vuc navbar -> Nhan
vao nuat “Nap ti€n”-> Hién thi trang nhap so tién-> Hién thi

QR-> Chuyén tién va doi

Két qua o Thanh cong
= Hién thi thong bao nap tién thanh cong
« Néu thit bai, s& hién thong bao 15i.
Ghi chu

Bang 2.12 Dic ta chiic ning nap tién
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- Quan Iy nap tién

Ma chirc nang 13

Tén chlrc nang Quan 1y nap tién

Déi tuong str dung Nguoi quan 1y (Nguoi tao nén ung dung)

Tién diéu kién D3 dang nhdp vao hé théng

Quy trinh nghiép vu Nhan vao niat Admin & thanh navbar -> Nhan vao nat “Nap
tién”-> Nguoi ding c6 thé xem danh sach/ trang théi cic
giao dich nop tién-> Ngudi dung cé thé tir chdi hodc xac

nhan giao dich thu cong

Két qua e Thanh cong
= Hién thi thong bao cap nhan trang thai giao dich thanh
cong
*  Néu thét bai

= S& hién thong bao 1i.

Ghi chu

Bang 2.13 Dic ta chirc ning quan 1y nap tién
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2.3.3 So do tuin tw

* Dang ky

i Sgn in page Sign up page Wzl zanice
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Hinh 2.8 So d tudn ty chtic ning dang ky
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* Dang nhdp
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Hinh 2.10 So d6 tuan tu chirc ning quén mat khau
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« Xem thong ké
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Hinh 2.12 So d6 tuan ty chirc ning xem thong ké
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Hinh 2.13 So dd tuan tu chirc nang xem danh sach cudc tro chuyén
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* Xem danh sach nguoi dung
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Hinh 2.14 So d6 tuan tu chirc ning xem danh sach ngudi ding

* Xem thong tin tai khoan
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Hinh 2.15 So d6 tuan tu chirc niang xem thong tin tai khoan
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* Cap nhat thong tin tai khoan
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Hinh 2.16 So dd tuan tu chirc nang cap nhat thong tin tai khoan
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* D01 mat khau
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2.3.4 So do nguyén Iy hoat dpng
« So @0 nguyén Iy hoat dong ding ky, ding nhap

Wy

g By [ o ]
‘Mh:]-::- thitng tin p| Fiem tra thing | Thém ngrd ,
lin dung
i |
5a — .

Mhap ki Hury

h

)

| Kigm tra thang Bang nhap
Whap thing fin * in thanh cbng R
MR ai Hury
Mhip lai - =

Hinh 2.20 So d6 hoat dong: Pang nhép va dang ky

Dé dang ky tai khoan, ngudi ding nhap cac théng tin yéu ciu va giri yéu cau dén
hé thong. Hé thong sé tién hanh kiém tra thong tin va dang ky tai khoan méi. Bao gom
email, tén nguoi dung va mat khau. Mat khau phai hon 5 chir s6. Email khong duoc
trung v6i email da dang ky. Néu dang ky thanh cong, dong thoi thém dit liéu ngudi ding
moi. Nguoc lai, néu thong tin khong hop 1€, hé thong s& yéu cau ngudi ding nhap lai

céc thong tin.

Sau khi dang ky thanh cong s& chuyén dén trang dang nhap. Dang nhap thanh cong
s& chuyén dén trang nguoi dung. Tai ddy sé tiy vao phan quyén cao nhat ctia ngudi ding

cd ma s€ hién thi cac churc nang cho phu hop.
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« So @0 nguyén Iy hoat dong: Tao cudc hoi thoai méi

Chtic ndng Tao cudc hdi thoai méi cho phép nguoi dung khoi tao mot phién tro
chuyén voi hé thong chatbot Al. Nguoi dung c6 thé da ding nhip hoic chwa ding
nhip (khach ving lai), hé thong s& xir Iy theo hai luéng khac nhau nhung van dam bao

trai nghiém thong nhat.
Quy trinh hoat dong dugc mo ta nhu sau:

1. Ngudi dung truy cip hé thong
Nguoi dung c6 thé truy cap hé théng ma khong can ding nhap hoic ding nhap
bang tai khoan da dang ky.
2. Kiém tra trang thai dang nhap
o Neéu chwa dang nhap:
Hé thong ty dong tao mot tai khoin tam thoi dwa trén token phién dé
quan ly cude hoi thoai.
o Néu da diing nhap:
Hé thong x4c thuc théng tin ngudi dung théng qua JWT va st dung tai
khoan hién co.
3. Khéi tao cugc hoi thoai méi
Hé théng tao mot ban ghi cudc hdi thoai méi trong co s¢ dir li€u, ga"ln VO1:
o Token phién (d6i v6i khach véng lai), hodc
o ID ngudi dung (d6i véi ngudi dung di dang nhap).
4. Sin sang nhan tin nhin diu tién
Sau khi cudc hoi thoai dugc tao thanh cong, hé théng chuyén sang trang thai

san sang ti€p nhan cau hoi dau tién tir nguoi dung.
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Start: User sends message
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|
*
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procedure context

Hinh 2.21 So d6 hoat dong — RAG & Chat
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Hinh 2.22 So dd hoat dong: Tao mot cude hoi thoai moi

58




Xady dung hé théng AL hé tro nguroi dan vé thii tuc hanh chinh

2.4 Thiét ké co sé dir liéu

So dd co s& dit liéu dugc chuéan hoa vé dang 3NF (Dang chuén 3) dé dam béo
tinh nhat quan cua dir ligu.

2.4.1 So @6 quan hé thuce thé (ERD)

So d6 ERD md ta cac moi quan hé, 1am noi bat cach bang nguoi dung dong vai
tro 1a trung tam két ndi cac giao dich, nhat ky va ng1 dung.

. CCKLEST

Hinh 2.23 Module C6t 16i & Quan tri ndi dung
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2.4.2 Tir dién dir liéu (Data Dictionary)

Bang users

Column Data Type Constraint Description
. Unique User ID (Auto-
id SERIAL PK .
increment)
UNIQUE, NOT :
username VARCHAR(80) System login name
NULL
_ UNIQUE, NOT :
email VARCHAR(80) User email address
NULL
Bcerypt hashed password
password VARCHAR NOT NULL i
string
role INTEGER DEFAULT O 0: User, 1: Admin, 2: Guest
Current credit balance for
balance DOUBLE DEFAULT 0.0 ]
Al services
Account status (true if
block BOOLEAN
banned)
. Timestamp of account
time_created VARCHAR )
creation

Bang 2.14 Bang User
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Bang Conversations

Column Data Type Constraint Description
id VARCHAR(100) PK Unique Session ID (UUID)
user_id INTEGER FK — user.id Owner of the conversation
title VARCHAR(255) Auto-generated chat title
created_at TIMESTAMP NOT NULL Session start time
updated_at TIMESTAMP Time of last activity

Bang chat_messages

Bang 2.15 Conversations

Column Data Type Constraint Description
id SERIAL PK Message ID
o FK — :
conversation_id VARCHAR(100) ) i Related conversation
conversations.id
) ) Sender (User or Al
sender_id INTEGER FK — user.id
Agent)
message TEXT NOT NULL Message content
message_type VARCHAR(20) 'user’, 'ai', or 'system'
RAG context
metadata JSON o
(citations, sources)
created_at TIMESTAMP NOT NULL Sent timestamp

Bang 2.16 chat_messages
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Bang ai_usage

Column Data Type Constraint Description
id SERIAL PK Usage log ID
user_id INTEGER FK — user.id Requesting user
L FK —
conversation_id VARCHAR(100) ) ) Context of usage
conversations.id
Al model name (e.g.,
model VARCHAR(50) NOT NULL
Qwen2.5)
tokens_used INTEGER NOT NULL Input + Output tokens
cost DOUBLE NOT NULL Calculated usage cost
created_at TIMESTAMP NOT NULL Usage timestamp

Bang Procedures

Bang 2.17 ai_usage

\Column Data Type Constraint Description
id SERIAL PK Procedure ID
title VARCHAR(255) | NOT NULL |Official procedure name
category VARCHAR(100) Domain (e.g., Civil
Status, Land)
description TEXT General overview
process_steps JSON Structured steps
required_documents JSON Required papers list
fee_text TEXT Fee description
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\Column Data Type Constraint Description
process_time TEXT Legal processing time
authority_level TEXT Jurisdiction level
important_notes JSON Critical I,lOtes or
warnings
creator VARCHAR(100) Admin creator
created_at TIMESTAMP NOT NULL Creation time
Bang 2.18 procedures
Bang Blogs
Column Data Type Constraint Description
id SERIAL PK Blog ID
title VARCHAR(255) | NOT NULL Article title
content TEXT NOT NULL Main content
(HTML/Markdown)
author VARCHAR(100) | NOT NULL Author name
summary VARCHAR(500) Short abstract
image_url TEXT NOT NULL Thumbnail image URL
1s_active BOOLEAN Visibility status
issued_date DATE Legal issued date
effective_date DATE Effective date

Bang Transaction

Bang 2.19 Blogs

Column Data Type Constraint Description
id VARCHAR(100) PK Transaction ID
user_id INTEGER FK — user.id Initiating user
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Column Data Type Constraint Description
amount DOUBLE NOT NULL Transaction value
status INTEGER NornyLp | Fending. 1: Success, 2
Failed
payment_method VARCHAR(50) NOT NULL | Banking, E-Wallet, etc.
code VARCHAR(12) External reference code
additional_data JSON Payment gateway payload
created_at TIMESTAMP NOT NULL Transaction time
Bang 2.20 Transaction
Bang blocklist
Column Data Type Constraint Description
jti_blocklist VARCHAR [PK Revoked JWT token ID (JTI)

Bang 2.21 Blocklist
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2.5 Thiét ké chi tiét quy trinh RAG
2.5.1 So d6 quy trinh (Workflow Diagram)

~ Quy trinh RAG hoat dong thong qua hai giai doan: Lap chi muc (Ngoai
tuy€n/Quan tri vién) va Truy xuat (Truc tuyén/Nguoi dung).

Liser lmpis By

Hinh 2.25 Luu d6 quy trinh RAG
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2.5.2 Mo ta thuat toan

Tién xir Iy & Mé rong truy van: Dau vao ctia nguoi dung trude tién duge chuan
hoa (chuyén thanh chir thudng, loai bo cac ky tu dic biét). Quan trong nhat, hé thong ap
dung k¥ thuit Mé rong truy van dic thii linh vie bang cach stir dung mét tir dién duoc
dinh nghia sdn dé 4nh xa cac thuat ngit tiéng Viét thong tuc sang thuat ngir phap 1y chinh
thire (vi du: anh xa tir "s6 do" thanh "Gidy chimg nhan quyén st dung dat" hoic "kt3"
thanh "ddng ky tam tra"). Piéu nay dam bao rang viéc tim kiém vector s& khép voi ngdn

ngll trang trong dugc sir dung trong cac nghi dinh phép luat.

Tim kiém Vector: Vector truy van di duogc cai thién $V_q$ duoc so sanh véi
cac vector thu tuc dugc luu trir trong co s¢ dir ligu. H¢ théng truy xuét 2 doan dit liéu
($k=2%) c6 do twong ddng ngit nghia cao nhét bang cach st dung P twong ddng Cosine
(Cosine Similarity) dé can bang giita mirc do lién quan ctia ngit canh va luong token

su dung.

X4y dung ngir canh: Hé thong truy xuit cac trudng process_steps (cac bude

thue hién) va required_documents (gidy t& yéu cau) tir 3 két qua khop nhat.

K¥ thuit Goi y (Prompt Engineering): Ban goi y cubi cing gti dén LLM tuan

theo mau sau:

o "Ban la mét Trg 1y Phép luat Viét Nam. Hay sir dung Ngit canh sau day
dé tra 101 cau hoi cia Nguoi dung. Néu cau tra 1oi khong cé trong ngi
canh, hiy néu ro rang ban khong biét. Ngit canh: {retrieved data} Cau

hoi: {user query}"

2.6 Xay dung Vector Database va lap chi muc ngir nghia

Trong giai doan thir nghiém va phat trién mo hinh, FAISS di duoc sir dung 1am
co so dit lidu vector dé truy xuat ngit nghia. Lya chon nay duoc thuc day boi hiéu suat
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cao, sy don gian va tinh pht hop ciia FAISS ddi véi cac méi trudng ngoai tuyén nhur

Kaggle.

M&éi thu tuc hanh chinh dugc chuyén d6i thanh mot ddi tuong Tai liéu (Document)
bao gém: tén thi tuc, mo ta chi tiét va ndi dung phép 1y chinh thic. Ngoai ra, cac truong
siéu dir liéu (metadata) nhu tén thil tuc va tén tép tai liéu ngudn ciing duoc luu trir dé

cho phép truy xuat ngudn goc va xac minh nguon tin.

Kién trac hé thong duoc thiét ké dé khong phu thude vao loai kho lwu trir vector
(vector-store agnostic), cho phép thay thé FAISS bang pgvector tich hop trong
PostgreSQL trong céac dot trién khai thuc té trong tuong lai ma khong can stra doi logic

truy Xudt.

2.7 Tong két chwong

Chuong ndy md ta cac yéu cau hé thdng c6 thé dap tmg cho nhu cu cua ngudi
dung, chi yéu tap trung vao yéu cau thiét ké. Cac so dd hoat dong duoc sir dung dé minh
hoa ludng hoat dong ctia hé thdng, hién thi cic bude va chudi hanh dong cling nhu tuong
tac gitta ngudi dung va hé thdng. Qua do, tong quan va cac ludng hoat dong cta hé thong

duogc trinh bay mdt cach chi tiét.
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CHUONG 3: TRIEN KHAI VA PANH GIA KET QUA
3.1 Maoi truong va cong cu trién khai

Pé dam bao hé thong van hanh hiéu qua dong thoi t6i wu hoa chi phi phat trién va
str dung tai nguyén phan ctmg, chién lugc trién khai str dung mé hinh két hop. Ung dung
tan dung luu trir ddm may cho giao dién ngudi dung (frontend) va moi truong ting tdc
GPU cuc bo cho hé théng xir Iy (backend), dugc két ndi thong qua dich vu duong truyén

an toan.
3.1.1 Ngén ngirva Cong nghé trién khai

Hé théng hoat dong trén kién trtc huong vi dich vu (Microservices), st dung by cong

nghé chuyén biét cho timg thanh phan:
- Ung dung Frontend (ReactJS):

e Framework: React]JS (Client-side rendering).
o Trién khai: Vercel (Edge Network).
e Quan ly trang thai: Redux/Context API.

o Két ndi: Axios dé xtr Iy cac yéu cau HTTP téi backend.

- Dich vu Quan Iy (Main Backend): Dong vai tro 13 cdng trung tdm, xtr 1y logic

nghiép vu va quan ly nguoi dung.

e Framework chinh: Python Flask.

« ORM: Flask-SQLAIchemy (4nh xa d6i twong - quan hé cho PostgreSQL).

e Xac thuc dir liéu: Marshmallow.

o Bdo mat: Flask-JWT-Extended (Xé4c thuc JWT) va Flask-Principal (Phan
quyén RBAC).

- Dich vu Suy luin AI (Local Processing): Chuyén bi¢t cho tinh toan hi¢u nang
cao dé chay cac md hinh ngdn ngit 16n (LLM).
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e Thu vién 101: PyTorch, Hugging Face Transformers.
o Tbi uu hoa: Bitsandbytes (dinh luong 4-bit) va PEFT (tai LoRA adapter).
o Luu trit Vector: Str dung FAISS dé tim kiém tuong dong hiéu suit cao trong

moi truong GPU cuc bo.
- Co sé ha ting & DevOps:

e Container hoa: Docker va Docker-Compose.
« Proxy nguoc: Nginx xir Iy can bang tai va SSL.
« Duong truyén: Ngrok tao dudng ham an toan két nbi Dich vu Al cuc bd véi

Internet.

3.2 Chuén bi dit liéu va tinh chinh mé hinh (Fine-tuning)

3.2.1 Théng keé tap dit liéu thii tuc hanh chinh

Hé théng da thu thap va 1ap chi muc mot tap dir li€u toan di¢n tap trung vao cac linh

vuc: Ho tich, Binh danh va Cu tru.

o« S0 lwong: Tir 7.398 thu tuc gbc, ching t6i dd chia nhé va tao ra 51.252 cip
cau héi - tra 161 (QA pairs).

e Quy trinh: Dir liéu duogc thu thap tur Céng Dich vu cong Quéc gia va dbi soat
v&i cac nghi dinh phéap luat méi nhét (vi du: Nghi dinh 104/2022/ND-CP).

« Chién lwgc chia nhé (Chunking): Mdi phan doan dai 512 token véi do gbi

dau (overlap) 50 token dé bao toan ngit canh.

W RSBV R TB R EYe
L B R B R
L B B B BB R A
P PP YT YTEERERYREYEDS
LB B BB BB B AR
VPP PRV TR RERRERED
L LB R R
L B R B R
L L B R AR AR R R
U P VPP BRSPS REDS
PP PP PR
L L B BB R R R B
LB B AR BB
L B BB B R R R
L B R
L B0 B B BB R A
L L B R BN R R R
NN R RN RSN N
L B0 R
WP PP PSRRI
L L L B
L L BB BB R AR R R A
PPN TR ERERRBEDe
L BB R B
L L B B R R R R
W N PPN YT SRS
NP VPP BRSNS EE S
L BB B
L B B B R R R R R B
L B B B R
LB B BB B AR R A
L B R
VeV P RPN EeEREeEReRee

2
2
2
L
.
L]
a2
2
2
L
L
L
L
L
»
L

Hinh 3.1 Cac file thu tuc hanh chinh
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3.3 Lua chon va cdu hinh mé hinh

Phan nay trinh bay chi tiét quy trinh thuc nghiém dugc st dung dé xac dinh kién
trac mo hinh cudi cung. Chung t6i di tién hanh phan tich so sanh gitta Qwen2.5-7B-
Instruct va DeepSeek-R1-Distill-Qwen-7B dé danh gia hi¢u suat cua chiing trong linh

vuc cu thé 13 cac th tuc hanh chinh cua Viét Nam.

3.3.1 Thiét lap thi nghiém

Vé6i nhimg han ché vé phan cimg dugc xac dinh trong pham vi du 4n, cac thi
nghiém duogc tién hanh bang cach st dung méi trudng GPU cip do nguoi tiéu ding
(NVIDIA T4 16GB). Pé chtra cac md hinh 7 ty tham s6 vao VRAM, ching t6i da st
dung k¥ thuat luong tir hoa 4 bit.

e Thu vién: Hugging Face Transformers vdi bitsandbytes (bnb-4bit).
e Loai luong tir hoa: NF4 (NormalFloat 4-bit) dé giit lai d6 chinh xac tbi uu.
e Kiéu dir liéu tinh toan: bfloat16.

3.3.2 Danh gia so sanh

Chung t6i dd danh gia ca hai md hinh bing cach st dung mot tap dit liéu thir
nghiém gdm 50 truy van hanh chinh, tir viéc truy xuit thong tin don gian (vi du: "Phi
cap thé can cudc") dén hudng dan quy trinh phirc tap (vi du: "Hudng din ting bude
chuyén nhuong quyén st dung dat"). Tiéu chi danh gia tap trung vao ba chi sb: Do chinh

xéac vé mat thyc té (Tinh xac thyuc), Kha nang tuan thu huéng dan va Do tré phan hdi.
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canh; it do giéc.

Tiéu chi Qwen?2.5-7B-Instruct DeepSeek-R1-Distill

Str dung ngdn ngix Tiéng Viét ty nhién, trang | Doi khi dai dong; thuét ngir
trong, phu hop hanh chinh. | chua ty nhién.

Tuan thu RAG Tuan tha nghi€ém ngdt ngt | Ty 1€ 4o giac cao; hay tao

ra thong tin ngoai ludng.

Toc do suy luan

Nhanh (< 3 giay/phan hoi).

Cham hon (5-7 giay) do

chudi suy luan phirc tap.

Béang 3.1 Pénh gia so sanh

Két luan: Qwen2.5-7B-Instruct dugc chon lam hat nhan cho hé théng nho kha nang

tich hop t6t véi RAG va tinh chinh xac phéap 1y cao.

3.4 K&ét qua trién khai Gng dung

3.4.1 Module Xac thuc

1. Man hinh Landing va Pang nhap

Ung dung cung cip mét trang landing voi giao dién hién dai, gon gang va than

thién v6i nguoi dung. Dé co thé lwu lai lich st trd chuyén, nguoi dung can thuc

hién xac thwe ding nhap. Hé théng dang nhap sir dung JWT (JSON Web Tokens)

nhim dam bao tinh bao mét va an toan trong qué trinh xac thuc nguoi dung.
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GovAssist Al

EXng rihilip

M3 ke

Hinh 3.2 Giao dién Dang nhap

« Chirc ning: X Iy xac thyc nguoi dung mot cach an toan bang JSON Web
Tokens (JWT).

« Email: Pugc st dung lam dinh danh duy nhat cia nguoi dung.

« Mit khéu: Dit liéu nhdp vao dugc bam (hash) va ddi chiéu vai gia tri bam
berypt dugc luu trit trong co so dit liéu, dam béo ring khong cé mat khéu
dang viin ban thuin (plain-text) nio duoc xir 1y hodc luu trit.

o Do dai téi thidu: 6 ky tu (duoc kiém soat boi logic kiém tra hop 16).

o Do dai lwu trir: 60 ky tu (c6 dinh theo chuan bam cua berypt).
2. Man hinh Pang ky

Nguoi dung méi c¢6 thé tao tai khoan thong qua man hinh dang ky. Biéu mau
dang ky thyc hién kiém tra dit liéu dau vao (vi du: dinh dang email, o manh ctia mat

khau) trude khi giri yéu cau dén backend Flask.
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GovAssist Al

Ho trge thang tin thd tuc hanh chinh

Bdng Ky tal khodn

HiG va tiin

Email

M khdu

¥ac nhan mat khau

i of thi khodn? Bang nhap

Hinh 3.3 Giao dién Pang ky

- Chite ning: Cho phép nguoi dung méi tao tai khoan voi co ché kiém tra dit liéu
dau vao.

- Email: Hé thong kiém tra dinh dang hop 18 (vi du: user@example.com) va dam
bao email khong bi trung lap trong co s¢ dir lidu.

- Mat khau: Nguoi dung phai nhap mat khau hai 1an (“Xéac nhan mat khau”) dé
tranh 16i nhap liéu. Hé thong ap dung cc quy tic vé do phirc tap ciia mat khau

trude khi bam va luu trir.

« Do dai toi thiéu: 6 ky tu.
« Do dai lwu trir: 60 ky tu (theo chuan berypt).
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3.4.2 Mo-dun Tin tirc va Cap nhat phap ly

Nhim cung cép cho nguoi dan su hd tro toan dién hon ngoai chirc nang tu van truc
tiép, hé théng tich hop mot mé-dun Tin tire chuyén biét. Mb-dun nay dong vai trod 1a
trung tam thong tin, hién thi cic cai cach phap ludt mdi nhat, nghi dinh ctia Chinh pha

va céc thong bao hanh chinh quan trong.

int A - - <«
B o eainll) Bliee  The L inivails ) racms Q i m . Dirg vudt

Tin tire & Bai viét phap ty

B8 00 ohiro nding kil s0dc ) tye 2an 2aah 5 !0 tyo Mk chinn vh S Trach e phag by k¥ vi pham tdn
DA ctartt Oda Vi phdeg Ciah (o woo vHC W aupdn

\

™0 tye thanh e doanh nghidp sdn Quy drh s wh oo v A s oA Hop @ng lao ddng: Nalmg Sdu
2024 nrae NG s @ng cAn tibn

Hinh 3.4 Giao dién Tin tirc & Bai viét phap 1y hién thi noi dung dong tir co so dit liéu
3.4.3 Giao dién Tw vin chinh (Hé théng Chat)

Day 1a chirc ning cdt 18i cua tng dung. Giao dién duoc thiét ké tuong tu cac

ung dung nhén tin phé bién nham tao su quen thudc cho nguoi dan Viét Nam.

Giao dién hd tro streaming phan hdi theo thoi gian thue. Khi ngudi ding giri

cdu hoi vé mot thu tuc hanh chinh (vi du: “Thii tuc dding ky tam trii”’), hé thong s& truy
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xuét thong tin lién quan tir co' s& dir liéu NeonDB, noi da dugc xay dung v6i hon 48.000

thu tuc hanh chinh.

Hinh 3.5 Giao dién Chat chinh hién thi mot cudc hoi thoai
3.4.4 Giao dién nap tién

Giao dién nap tién duoc xdy dung nhim cho phép ngudi dung da ding nhap nap
s6 du vao tai khoan dé st dung cac tinh ning AI ning cao (GovAl). Giao dién huéng

td1 cac ti€u chi:

« Pon gian, dé st dung
« Minh bach vé s tién va trang thai giao dich

e Dam bdo an toan va bao mat trong qué trinh thanh toan
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Hinh 3.6 Giao dién nap tién

Hinh 3.7 Giao dién QR nap tién
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3.4.5 Trién khai Bang diéu khién Quan tri vién (Administrator Dashboard)

Bang diéu khién Quan trj vién déng vai trd 1 trung tim diéu hanh cua h¢ théng
GovAssist AI. Pugc phat trién bang ReactJS, mo-dun niy cho phép quan trj vién theo
ddi hiéu suat hé théng, quan 1y kho tri thirc phap 1y va giam sat cac giao dich tai chinh

theo thoi gian thuc.
1. Tong quan Dashboard va Phan tich dir liéu

Sau khi dang nhap, quan tri vién duoc hién thi Bang Tong quan, cung cap cai nhin

nhanh vé tinh trang hé thong va hiéu qua van hanh.

o Thé chi s6 hiéu suit chinh (KPI): Hién thi cac chi s quan trong ciing mirc
tang trudng so véi ky trudc:
o Nguoi dung
o Cudc hoi thoai
o Thu tuc
o Doanh thu
o Thao tac nhanh: Thanh cong cu cho phép truy cdp nhanh cac chirc nang
thuong dung nhu:
o “Thém thu tuc maéi”
o “Quan ly nap tién”
o “CAu hinh hé théng”
e Truwc quan héa dir li¢u:
o Phén bo theo linh vure: Biéu do tron thé hién ty 1é truy van theo timg
linh vuc phap 1y (vi du: H tich 30%, Dat dai 25%, Kinh doanh 20%,
Bao hiém x3 hoi 15%, Khac 10%).
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GovAsnial Al

106 1532 4] 1001, 503.000

TEC e Une o HE) I B TR Tudie

.'
l :

Hinh 3.8 Téng quan Dashboard quan tri hién thi cac chi s6 va biéu d6

2. Quan ly Thi tuc

Dé quan 1y co s dir liéu phéap 1y phirc tap, hé thong cung cap giao dién quan 1y va

loc nang cao.

e Loc nang cao: Quan tri vién c6 thé loc hon 50.000 thu tuc theo:

o Linh vuc: Kinh doanh, Dat dai, Ho tich, Xay dung, Thué, v.v.
o Cép hanh chinh: Tinh/Thanh phd, Quan/Huyén, Phuong/Xa.

« Danh sich tha tuc: Hién thi duéi dang danh sich gon gang
(vi du: “Thay doi quyén sir dung dat”, Cap: Phuong/Xa, Ngay: 14/12/2025).
MObi muc cho phép xem chi tiét hodc chinh sira.

e Tao thi tuc méi: Chuc nang “Tao tha tuc” cho phép quan tri vién cap nhat

cac quy dinh méi, ddm bao Al luon bam sat phap luét hién hanh.
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Hinh 3.9 Giao dién quan ly thu tuc véi bd loc linh vuc va cép hanh chinh

3. Quan ly Giao dich Tai chinh

Hé thong tich hop mo-dun theo dai tai chinh chi tiét dé quan 1y cac khoan nap tién

cia nguoi dung (credit dung cho céc tinh nang Al nang cao).

« Bang giao dich: Hién thi toan b lich st nap tién véi cac cot:
o ID: M3 giao dich duy nhét (vi du: b750b9...).
o Nguwoi dung: Email hodc dinh danh ngudi nap.
o S6 tién: Gia tri giao dich (vi du: 1.000.000 VNB hoic 50.000 VND).
o Trang thai: Hoan tit, Thét bai.
o Phuwong thire thanh toan: Vi du QR Code.
o Ngay tao: Thoi diém giao dich.

o Hanh dgng: Cac thao tic quan tri.

Mo-dun nay dam bao tinh minh bach doanh thu va hd trg xt Iy cac van dé lién

quan dén thanh toan.
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Hinh 3.10 Lich st giao dich nap tién ctia ngudi ding qua QR Code
4. Quan ly Tin tirc & N§i dung

Pé dam bao thong tin trén cong thong tin ngudi dan ludn chinh xac va cap nhat,
hé théng cung cAp mo-dun Quan Iy ndi dung danh cho quan tri vién (tvong img UC-10

trong Chuong 3).
Mo ta chirc nang:

o CRUD: Giao dién bang trung tam cho phép:
o Tao bai viét méi (nut “+ Thém méi”)
o Xem
o Cap nhat
o Xoandi dung 15i thoi
« Quin ly metadata: Hién thi rd cac thong tin nhu ID bai viét, tidu dé, tac gia
(vi du: “Ban Bién Tap”, “GovAssist AI”), trang thai hién thi.
o Kiém soat trang thai: Quan tri vién co thé bat/tat “Trang thai” dé quyét dinh

bai viét dugc cong bd hay luu ¢ dang ban nhap.
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Hinh 3.11 Giao dién quan tri bai viét va tin tirc phéap Iy

3.5 Két qua huin luyén va danh gia mé hinh

Hard i

Pé Iya chon mo hinh ngdn ngir 16n (LLM) ti wu cho linh vyc tha tuc hanh chinh

tai Viét Nam, nhom nghién ctru da thuc hién fine-tuning c6 giam sat (SFT) trén hai mo

hinh 7B tham s6 hién dai: Qwen2.5-7B-Instruct va DeepSeek-R1-Distill-Qwen-7B.

Qua trinh huén luyén st dung tap dir liéu khoang 50.000 miu dugc mod ta trong Muc

4.2.

Dai1 véi truy xuat ngilt nghia, cac vector embedding cau dugc tao bang mé hinh

BKALI Vietnamese bi-encoder, sau d6 dugc chuan héa va 1ap chi muc béng FAISS véi

do do cosine similarity.

3.5.1 Phan tich qua trinh huin luyén

Qua trinh fine-tuning duogc theo ddi thong qua cac chi s6 Training Loss va Validation

Loss, st dung k¥ thuat LoRA (Low-Rank Adaptation) dé ti wu tai nguyén phan cing.

1. Hiéu nang DeepSeek-R1-Distill-Qwen-7B

o Loss ban dau (Step 100): 1.1033
« Loss cudi (Step 2100): 0.4066
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« Nhan xét: M6 hinh hdi tu 6n dinh nhung chitng lai quanh muc 0.40 & cudi epoch

thir hai.

DoeapSeel-R1-Distil-Lasyan-TE Training PFrograss

=+

=0 SO0 7 ] 50 =2 L] rs0 FOH

Hinh 3.12 Puong cong hoc cta DeepSeek-R1-Distill-Qwen-7B

2. Hi¢éu nang Qwen2.5-7B-Instruct

o Loss ban dau (Step 50): 0.8482
o Loss cudi (Step 2100): 0.2947
e Nhan xét: Puong loss gidm mugt va nhanh, cho théy mé hinh hoc t6t dic thu van

ban phap 1y hanh chinh ma khéng bi overfitting.

Crwven 5-7B-inatruect Tramng Progreds

| o BOO Fodm

Hinh 3.13 Duong cong hoc ciia Qwen2.5-7B-Instruct
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3.5.2 Danh gia so sanh

So sanh Validation Loss cua hai mo hinh trén cung so6 budc huan luyén:

Model Comparison: Validation Loss over Steps

Dty e & | " | o
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Hinh 3.14 So sadnh Validation Loss gitra Qwen2.5 va DeepSeek-R1

o Tinh 6n dinh: Ca hai md hinh hun luyén 6n dinh, khong xuét hién dao dong
16m.

« D chinh xac: Qwen?2.5 dat loss thap hon dang ké (0.29 so véi 0.40).

. Két luan: Qwen2.5-7B-Instruct dugc chon Iam mo6 hinh 161 cho hé théng

GovAssist Al

3.5.3 Danh gia so v6i GPT-4 (Baseline)

Ngoai cac chi s6 loss, nhém thuc hién danh gia dinh tinh béng ChatGPT-4

(théng qua APT) nhu mot “giam khao”. 50 mau ngu nhién duoc chon dé so sanh.
Tiéu chi danh gia:

1. D3 chinh x4c phéap 1y
2. Trinh bay ndi dung
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3. D6 ty nhién cia tiéng Viét

Két qua:
Model Legal Local Context Latency (Avg) | Cost
Accuracy Understanding
(Score / 10)
ChatGPT-4 8.5/10 Moderate (Misses | 10s High (API
(Base) specific local Cost)
decrees)
Qwen2.5 + 9.2/10 High (Cites exact | 4-5s Low (Self-
RAG (Ours) files) hosted)

Bang 3.2 So sanh hiéu ning giira hé thong fine-tuned va ChatGPT-4
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KET LUAN VA HUONG PHAT TRIEN

1. Két qua dat dwoc
Sau khi hoan thién hé théng nay, em c6 thé nim viing quy trinh xdy dung mot
website hoan chinh tir giai doan 18n ¥ tudng, thiét ké giao dién, 1ap ban v&, xt 1y dir liéu
cho dén khi trién khai hé thdng. Cac k¥ ning cua em ciing di duoc cai thién dang ké,
bao gom k¥ ning nghién ctru ky thuat, kha ning tim kiém tai liéu, doc tai liéu tiéng Anh,
thuyét trinh, lam slide, va viét bao cdo. Quan trong nhat, trong qua trinh hoan thanh dé
tai, em da tiép can va 1am quen vé6i nhiéu cong nghé va ngdn ngir mai, tr minh tim hiéu

cac phuong phap va cong nghé dé giai quyét cac van dé dit ra.

V¢é du an, em da thuc hién theo ké hoach dé ra dé giai quyét cac van de, dong
thot co gang to1 uu, don gidn hoa va nang cao giao di€n nham lam cho Umg dung tré nén

linh hoat va than thién hon d6i véi ngudi dung.

2. Han che
Maic du dat dugc nhi€u két qua tich cuc, xong hién tai van ton tai mot s6 han ché:

« Phu thujc vao ha ting: Backend hién phu thudc vao may chi GPU cuc bo
dugc cong khai thong qua Ngrok. Céch tiép can nay tuy phit hop cho pham vi
luan vin nhung tiém 4n nguy co mét 6n dinh va khong phu hop cho méi
truong san xuét cd lugng truy cap 16n (vi du: hang nghin ngudi dung dong
thoi).

« Do tré phan hoi: Quy trinh xtr Iy dau-cudi (truy xuat vector + suy ludn LLM
+ truyén qua mang) mat trung binh 3,5 gidy. Mirc do nay chap nhan dugc cho
tu van van ban nhung chua phi hop cho céc tuong tac thoi gian thuc nhu hoi
thoai bang giong noi.

« Pham vi linh vue: Mic du tap dit liéu c6 quy mo 16n, ndi dung hién van tap
trung nhiéu vao cac thu tuc hanh chinh chung. Cac quy dinh dia phuong
chuyén biét (vi du: nghi quyét riéng ctia Pa Ning hodc TP. HO Chi Minh)
chua dugc bao phu day du.



3. Hwéng phat trién

Trong tuong lai, em cam thay san phim ciia minh phai phat trién thém

nhiéu thir. C6 thé phat trién bang cach xiy dung thém céc chirc ning nhu sau:

Xay dung chirc ning cho phép nguoi ding c6 thé tiy chinh giao dién nhén tin
v&i chatbot cua minh.
Cung cip thém nhiéu mé hinh khac nhu Claude, Gemini, ...

To1 wu hoa dir li€u va ludng hoat dong cua server

Thém cédc tinh ndng tich hop Chatbot vao céc trang mang xa hoi.

4. Két luin chung

GovAssist AT 1a mot bude tién co y nghia hudng téi mot nén hanh chinh théng minh

va lay nguoi dan 1am trung tim. Bang viéc két hop hiéu qua cac cong nghé tri tué nhin

tao tién tién v6i nhu cau thue tidn cta thu tuc hanh chinh, do 4n khong chi giai quyét

mot bai toan k¥ thuat ma con dong gdp vao muc ti€u lon hon cua cong bang so, dam

bdo moi cong dan — khong phan biét hoan canh — déu co thé dé dang ti€p can va hiéu rd

quyén loi ciing nhu nghia vu phap 1y ctia minh.
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