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LOT CAM DOAN

Téi xin cam doan ring ndi dung trong dé 4n nay 13 cong trinh nghién ciru
khoa hoc do chinh t6i thue hién. D& 4n chua timg duoc ndp hodc sir dung dé bao vé
hoc vi tai bét ky co s¢ gidao duc dai hoc hodc sau dai hoc nao trudc day. TAt ca céac
tai liéu tham khao dugc st dung trong dé 4n déu duge trich din 18 rang va day du
theo quy dinh.

Céac két qua nghién ctru va thuc nghiém trinh bay trong dé 4n 1a do t6i truc
tiép thuc hién dué6i sy huéng dén ctia PGS.TS PS Trung Tuén. Dit lidu va két qua
phan tich trong dé& 4n dugc thu thip tir qué trinh trién khai thuc t& va tién hanh
théng ké doc 1ap.

Trong qua trinh thuc hién dé 4n, t6i co sir dung mot sb cong cu trg 1y tri tué
nhan tao nhim hd trg tim kiém thon g tin, kiém tra chinh ta, ngit phap, cai thién cach
dién dat, ciing nhur ra so4t tinh chuyén nghiép trong vin ban. Tuy nhién, toan bd ndi
dung phan tich, danh gia va két luan trong dé 4n 1a do t6i cha ddng nghién ctru va
chiu trach nhiém.

T6i xin hoan toan chiu trach nhiém vé tinh trung thuc va nguyén ban cia aé

an nay.



il

LOI CAM ON

Truée hét, toi xin gl 16i cdm on chan thanh dén céc thiy cb gido tai Hoc
vién Cong nghé Buu chinh Vién thong — nhitng ngudi da tan tinh giang day, truyén
dat kién thoc va hudng din t6i trong sudt qua trinh hoc tip va nghién ctru tai
truomg.

Pic biét, téi xin bay to long biét on sdu sic va trin trong dén PGS.TS Pd
Trung Tuén — ngudi thdy khong chi tan tim huéng din chuyén mén, dinh hudng &
tai ma con 1a nguoi da khoi day trong t6i niém dam mé nghién ctru khoa hoc va tinh
thin khéng ngimg hoc héi. Thiy luén danh thdi gian chia sé, giang giai nhiing kién
thirc ‘qﬁy gia vé khoa hoc, x4 hdi va nghé thuat, gitp t6i khong chi hoan thién dé an
ma con md rong tm nhin, nudi dudng khat vong ng dung cong nghé dé giai quyét
céc vén dé thuc tién cua x4 hoi.

Tbi cling xin giri 164 cam on sdu sic t6i PGS.TS Hoang Xuén Dau — ngudi
thiy da dinh hudng t6i trén con dudng phat trién hoc thuét va nghién ciru. Su dinh
hudng va niém tin ma thiy danh cho t6i la ngudn déng vién to 16n dé tdi quyét tim
theo dudi con dudmg nghién ctru va hoc tip nay.

Bén canh do, téi xin cam on vg va con gai nho 1a chd dua tinh than viing
chéic cua t6i trong subt qua trinh hoc tip va nghién ctru. Gitta nhiing ap lyuc tir viée
vira di 1am vira hoc cao hoc, su cam théng va hd trg tir gia dinh da tiép thém cho toi
strc manh dé kién tri theo dudi hanh trinh nay..

Mic dit da danh nhidu thoi gian va tim huyét dé hoan thién dé an mot céch
toan dién nhit c6 thé, t6i nhan thirc ring d& an van con nhitng thiéu s6t va han ché
nhit dinh. T6i rit mong nhan duoc nhimg ¥ kién dong gép quy bau tlr cic thiy, cb

dé d€ an co thé dugce hoan thién va phat trién hon nita.

Xin chén thanh cam on!
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MO PAU
Ly do chon dé tai

Trong bbi canh chuyén dbi s6 va binh dan hoc vu s6 manh mé tai Viét Nam,
kha ning tiép can clia cic ung dung s& van con nhiéu han ché, dic biét dbi véi nguoi
khuyét tat va ngudi cao tubi. Mot danh gia vao nim 2023 ciia Vién Nghién ctru Chinh
sach va Phat trién Truyén théng (IPS) phdi hop ciing Chuong trinh Phét trién Lién
Hop Quédc (UNDP) cho thay, trong sb 63 cdng dich vu cong truc tuyén cép tinh dugc
khéo sét, khong c6 cdng nao dap img ddy di cac tiéu chi co ban vé kha ning tiép
cin. Ngoai ra, mét nghién ciru céng bd nam 2025 vé& kha ning tiép can sb tai cac
qudc gia thudc Nam Béan Clu chi ra ring Viét Nam xép thir hai vé s6 lwgng 15i kha
niing tiép cdn trung binh trén mdi website, chi sau Bangladesh [1]. Viét Nam hién
chwa c6 quy dinh phéap 1y cu thé vé& khé niing tiép can, chi méi dé cap rai rac trong
“Luat Nguoi khuyét tit nim 20107, “Chuong trinh Chuyén dbi sb quéc gia dén nam
2025, dinh hudng dén nam 20307, va Théng tu s6 32/2017/TT-BTTTT [2].

Dé cai thi¢n thyc trang nay, can tdng cuong chinh sach, ndng cao nhén thirc
ctia nha phat trién va thuc hién kiém thir thudng xuyén dé phat hién 18i. Tuy nhién,
thuc t& cho thiy cic cong cu kiém thir tw dong hién nay chi phat hi¢n dwec
khoang 30-40% 13i, phin 16n 15i con lai — dic biét 1a cac 15i vé& ngir nghia, bdi
canh va trai nghiém thuc té — chi c6 thé dwgc phat hién théng qua kiém thir thi
cdng boi con ngudi, cu thé 1 ngudi ding thuc té nhu ngudi khiém thi.

Tuy vay, qua trinh kiém thir thi cong tai Viét Nam van gap nhiéu han ché.
Céc kidm thir vién chuyén nghiép thudng khong phai 1a ngudi khuyét tit nén kho
phat hién dugc cac 16i thyc sy &nh hudng dén ngudi ding khuyét tat. Trong khi dé,
nguwoi khiém thi lai thiéu k§ ning kiém thir chuyén mén, chua duogc dao tao bai
ban, dén dén viéc kiém thir khong thé dién ra thudng xuyén va thiéu tinh hé thdng.
Ngodi ra, tai Viét Nam hi¢n nay, co hoi nghé nghiép va dao tao cho ngudi khuyét
tat tham gia kiém thir phin mém gén nhu khéng c6, ho thuong chi dugc tham gia

dudi dang cdng tac vién ngédn han trong cac du an thir nghiém.



Truée nhitng thach thirc dd, vi€c nghién clru va phat trién cac giai phap hod
tro kiém thir kha nang tiép can, dic biét 12 phu hop véi kiém thtr vién 13 ngudi
khiém thi, tr& thanh nhu ciu cp thiét va mang ¥ nghia thuc tién su séc.

Muc tiéu, d6i twong va pham vi nghién ciru

Muc tiéu ctia dé 4n 13 tip trung nghién ciru va phét trién mdt quy trinh kiém
thit kha ning truy cidp phu hop cho ngwoi khiém thi v médt cong cu hd trg tém
tit viin ban md ta 13i kiém thtr tir nhidu cong tac vién. Két qua diu ra 1a mét quy
trinh kiém thir ¢6 tinh thuce tidn cao, d& ap dung, phii hop véi ngudn lyc han ché cua
cdng tac vién 1a nguoi khiém thi, cung véi mdt cong cu tr dong téng hop béo céo
16i tir nhidu két qua kiém thir. Giai phdp nay nhim hd trg don vi chil quan website
dé dang tiép nhan bdo cdo, tir @6 thuc hién céc cai thién can thiét dé nang cao kha
nang tiép cin cho ngudi khuyét tat.

Déi tuong nghién ciru 14 cic két qua kiém thir kha nang truy cép do cdng tic
vién khiém thi thuc hién, dua trén huéng din Web Content Accessibility Guidelines
(WCAG), tap trung vao céc 15i anh huéng dén kha ning tiép can thong tin va trai
nghiém nguoi dung trén website.

Pham vi nghién ctru 13 tdp trung vao hoat dong kiém thir va tbng hop hon
3600 két qua kiém thir kha niing truy cép tir cic cong tac vién khiém thi, ctia 20
website cdng thong tin (xem danh sdch tai Bang II1.1) trong du an hop téc giira
Chuong trinh Phat trién Lién Hop Quéc (UNDP) va Héi Ngudi mi Viét Nam.

Y nghia khoa hoc va thwre tién cita d2 ti

Dé tai c¢6 y nghia khoa hoc khi gép phén bd sung vao nghién ctru vé thiic
diy kha niing tiép cin s6 tai Viét Nam, dic biét tip trung vao vai trd clia ngudi
khuyét tat — cu thé 13 nguoi khiém thi — trong viée kiém thir kha nang truy cip cac
website dich vu céng. Viéc phét trién quy trinh kiém thtr kha ning truy cdp chuyén
biét danh cho cong tac vién khiém thi, ciing véi cong cu hd trg ty dong tdng hop
béo c4o 181, 1a mot huéng tiép cin méi. Hudng tiép cén nay khong chi gitip phét huy
vai trd ctia ngudi khuyét tit trong qua trinh phat hién 18i ma con tan dung chinh trai

nghiém thuc té ctia ho dé phat hién nhimg van @& ma cdéng cu tr dong khong thé



phét hién dugc, tir d6 ning cao chét luong kiém thir va ting tinh Gng dung trong
thuc té.

V& mat thue tién, dé tai mang lai gia trj (tng dung rd rét khi giip cdc don vi
quén 1y website dich vu c¢ong dé dang tiép nhin cdc bao cdo 16i kha ning tiép
can duogc téng hop rd rang, mach lac va d& hiéu, tir 6 ho tro qua trinh cai thi¢n kha
ndng tiép cén ciia website mot cach hidu qua. Bén canh dé, gidi phap dugc dé xuét
phit hop véi bdi canh ngudn lue han ché ciia cac du 4n c6 su tham gia cia cong tac
vién khiém thi, giup tiét kiém thdi gian, cong stc trong qua trinh tdng hop va bao
c4o. Ngoai ra, dé tai con gép phin thic diy sy tham gia va tao co hji nghé
nghiép cho ngwoi khuyét tat trong linh vire kiém thir phin mém — mot linh vic
hién nay con rét it chuong trinh dao tao chinh quy va co hdi viéc 1am danh riéng
cho ho tai Viét Nam.

CAu tric dé an
Pé an dugc t§ chie thanh 5 phﬁn véi céac ndi dung chinh sau:

Phin Mé dau gidi thi¢u ly do chon dé tai, muc tiéu, dbi tugng va pham vi
nghién ctu, y nghia khoa hoc va thuc tién cia d& tai. Phin nay lam rd dong luc
nghién ctru, cac thach thirc thuc tién trong kiém thir kha ning tiép cin web va nhu ciu
phat trién cong cu tém tit hd trg cong tac vién khiém thi trong bdi canh tai Viét Nam.

Chuong I gidi thiéu cac khai niém nén ting vé kha ning tiép can s va kha
ning tiép cin web, phan tich thyuc trang va thach thirc kiém thir kha ning tiép cén tai
Viét Nam, gi6i thiéu céc tiéu chudn kiém thir phd bién (WCAG) va vai trd clia
ngudi khiém thi trong quy trinh kiém thir.

Chuong II tap trung vao cac k¥ thuat tom t4t van ban, tir cac phuong phap
truyén théng nhu TextRank, LSA, BERT, BART dén cac phuong phép hién dai dua
trén mo6 hinh ngoén ngir 16n (LLM) nhu GPT. Phan nay ciing so sdnh cic k¥ thuit,
phan tich 1y do lya chon GPT 1am nén tang trién khai trong nghién ciru.

Chuong 111 trinh bay qua trinh thyc nghiém kiém thir kha ning tiép cin web
vé6i 20 cdng thong tin dién tir. Dé xuét quy trinh va tich hgp coéng cy t6m tit vao hé

théng kiém thir thuc té, nhim giim ti cong viéc thu cong va ning cao chét huong



bdo cdo. Phin nay ciing trinh biy phuong phép dnh gia chét lvgng tom tit va két
qua thuc nghiém.

Phan Két luan tdng két cac két qua dat dugc, néu bat déng gép chinh cia
nghién ctru, ddng thoi chi ra cac han ché va dé xuit hudng phat trién trong tuong lai
nhu mé rong cong cu cho cac nén tang khac ngoai web, cai thién do chinh xac bang

k¥ thuat RAG, va ung dung trong céc linh vuc kiém thtr kha nang tiép c4n khac.



CHUONG I
KHA NANG TIEP CAN WEB
1.1. Kha ning tiép cin

Khé ning tiép can (accessibility) 1a khai niém @& cap dén mirc d6 ma mot hé
théng, san phém, dich vu hodc mdi trudong céd thé dugc st dung béi tit ca moi
ngudi, bao gbm ca nhitng ngudi ¢é khiém khuyét vé thé chét, gidc quan, nhan thirc
hodc didu kién sir dung diic biét. Trong thé gidi sb ngay nay, kha ning tiép can tro
thanh mot yéu clu thiét yéu, dam bao moi ngudi déu co thé tiép cén thong tin, thuc
hién tac vu va tham gia d?ly di vao x4 hoi sd.

Kha ning tiép can khéng chi phuc vu ngudi khuyét tdt ma con mang lai loi
ich cho nhiéu nhém ngudi ding khéc nhu: ngudi 16n tudi, ngudi lam viée trong moi
truong han ché anh sang, khong gian. Vi vay, nhidu quéc gia va tdp doan cong nghé
da xem day 13 wu tién chién lugce va bit bude phép 1y trong thiét ké san phidm va

dich vu.

Hinh I1: Nguoi cao tudi giip kho khan tiép cdn noi dung trén dién thogi thong minh
Tai cac qudc gia phat trién nhu My va Nhat Ban, kha ning tiép cin khong chi

duoc coi 1a mét chuan myuc dao dc trong thi€t ké va cung cép dich vy, ma con 1a



mot nghia vu phap 1y bit budc. Viéc khong tudn thi co thé dan dén ché tai xtr phat,
dic biét 4p dung ddi vdi cac td chirc cong quyén, co s& gido duc, bénh vién va cac
doanh nghiép 1én:

e Myj:La quéc gia di du trong linh virc nay, M§ d4 ban hanh Dao luit Nguoi
khuyét tat (ADA - Americans with Disabilities Act) tir nim 1990. Trong linh
vuc cong nghé s6, Section 508 thuéc Luit Phuc héi chure nang
(Rehabilitation Act) yéu céu tit ca cac hé thong cong nghé thong tin cia co
quan chinh phu phai dam bao kha nidng tiép cén cho ngudi khuyét tat. B6 tiéu
chuin tham chiéu chinh 1a WCAG 2.0 Level AA.

e Nhat Ban: Quéc gia ndy di ban hanh Luat Xic tién Chinh sach Nguoi khuyét
tat (Act on Promotion of Measures for Persons with Disabilities) va co
huéng din k§ thuat quéc gia JIS X 8341-3, vén duge ndi dia héa tir tidu
chuédn WCAG. Céac co quan nhd nu6c va doanh nghiép déu dugc khuyén
nghi tuan thu dé tao ra moi trudng s6 hoa nhép.

Tai cac tdp doan cong nghé¢ hang d4u nhu Microsoft, Apple, Google, Adobe,
“kha nang tiép can” khong con 13 tinh ning phu ma da tré thanh mot yéu cu mic
dinh trong chién lugc phét trién san pham:

e Microsoft: Xay dung nguyén tdc "Inclusive Design" (Thiét ké toan dién),
cung cip cong cu hd trg nhu Narrator (trinh doc man hinh), Eye Control,
Accessibility Insights (danh cho nha phat trién kiém thtr tu dong). Microsoft
ciing phat hanh Al for Accessibility Grant — quy tai trg cho cac dy an ddi
mai sang tao vi ngudi khuyét tat.

e Apple: Tich hgp sfu céc tinh ning nhu VoiceOver, Magnifier, Sound
Recognition, AssistiveTouch trong toan bd hé diéu hanh macOS, i0S. Apple
tuyén b ring moi san phdm ctia ho déu phai c6 kha ning truy cép cho ngudi
khuyét tat "ngay tir ngay dau tién".

e Google: Cung cép TalkBack, Live Caption, Lookout, dong thoi xdy dung

nén tang Android Accessibility Suite. Ngoai ra, Google ciing phat trién céac



cong cu mi ngudén mé dé hd trg cong dong nha phat trién xdy dyng san pham

de tiép can.

Accessibility > Narrator

R Gt 10 4 500 eadt thai deinps gs 0T s on,

Use Narrator

lﬂ Narmrator On . ) ~
(53 Kevboard shortcut for Narratgr =, - g - -

B e i 290 15 % * g Nomator R , on @D
(y NamatorHome New shortcuts are available .

Get help, access seil gy, 8 § 1 . ~—
# felp, pecess 841095 81 € Narrator now offers more shoricuts to improve your efficiency.
Beginning and End of efement: Comma and Period
@ Complete guide to Narator Scan mode shoricuts that aliow you to quickly jump to the beginning or end of e
large tables, fists cr landmarks.

Jurp ta List item: |
Scan mode shortcut that aliows you to jump to ftems on 2 list within a webpage
or document.

Narrator's voica

% Choose a voice Jump to Next ftem: J pied States; ~ - v
Scen mode shortcut that aliows you ta jump to the next item within a webpage s
or document.

8 Add naturat voices Skip past links: N Add
Scan mode shortcut that aliows you to navigate to tex: after a fink. This is most T
helpful when navigating through long emails, news artidles, and wiki pages.

Q  Add tegacy voices Jump to list: L >

BT R S P RSP TR P SN NS TP U DS C— .

Hinh I.2: Tinh ndng Narrator co sén trong hé diéu hanh Windows la "cong cu doc man hinh"
cho nguoi khiém thi

Tai Viét Nam, Luét Nguoi khuyét tat 2010 [3] ¢4 cong nhén quyén dugc tiép can

cong nghé cia nguodi khuyét tat. Tuy nhién, trong thuc té, viéc trién khai van con han
ché do thiéu ngudn lyc k§ thuat, quy dinh cu thé va nhan thitc xa héi chua cao.

1.2. Kha niing tiép cin web

Kha ning tiép cén web (web accessibility) 1a mot phin m& rong quan trong

va mang tinh thuc tidn cao trong khai niém tong quat vé kha ning tiép can da trinh

bay & muc trude. Néu nhu kha niang tiép can dé cap dén viéc tao ra céc san phim va

dich vu ma tit ca moi ngudi — bao gdm ca nguoi khuyét tat — c6 thé su dung binh

ding, thi kha ning tiép can web cu thé hoa didu d6 thong qua viéc thiét ké va phat

trién cac website, ung dung va ndi dung truc tuyén dé tiép can, d& hiéu va dé& thao

tac cho moi dbi twong ngudi ding.



Theo td chitc W3C (World Wide Web Consortium), mdt website c6 kha
ning tiép can tdt cin théa man cac yéu t6 POUR [4], viét tét ctia:

e Perceivable (Co thé cam nhén dwoc): Hinh anh c6 vin ban thay thé (alt text),
video ¢6 phu dé.

e Operable (Co thé van hanh dugc): Co thé diéu khién béng ban phim, chudt,
giong n6i hodc cong nghé hd trg.

e Understandable (C6 thé hidu duogc): Chu tric rd rang, biéu miu dugce gén
nhan diy du.

¢ Robust (On dinh, twong thich dugc): Hoat dong t8t v6i trinh doc man hinh,
phin mém phoéng to, thiét bi h trg khéc.

Hinh 1.3: Mot nguoi khiém thi sir dung "cong cu doc man hinh" dé doc noi dung trén website

Tai Viét Nam, kha ning tiép cdn web van 1a mdt van dé t6n tai nhiéu thach
thire, dac biét trong khu vuc cong. Nhiéu cong théng tin dién tir cia co quan nha
nude chua dap (g dugc cac tiéu chi tiép cdn co ban nhu céng cu tim kiém ndi

dung, twong thich trinh doc mén hinh cho ngudi khiém thi [5].



1.3. Kiém thir kha ning tiép cin web theo WCAG
Kha ning tiép cin web cin dugc danh gia va kiém thir mot cach hé théng,
dya trén cac tiéu chuin quéc té da dugc cong nhin, nhim dam bao tinh hidu qua,
ddng nhit va c6 thé cai thién lién tuc. Trong bdi canh d6, Web Content
Accessibility Guidelines (WCAG) [6] bd hudng dan k¥ thuat do td chirc World
Wide Web Consortium (W3C) phat trién, da tré thanh tiéu chuén toan ciu phd bién
nhét trong viéc danh gia va cai thién kha ning tiép can cia website va ndi dung sb.

Bang 1 1: Lich sir cdc phién ban chinh cua WCAG

WCAG 1.0 _ % 1999 La phiéén dau tién, te_“lp ng vao cac quy
tac k¥ thudt cu thé nhu gén vin ban thay thé
(alt text) cho hinh anh hodc st dung HTML
hop I€.

WCAG 2.0 | 2008 Dua ra bbn nguyén tic cbt 16i POUR, doc

1ap nén tang va tré thanh tiéu chudn phé bién

nhét toan cdu (dugc ISO cbng nhin nim

2012)

WCAG2.1 2018
thiét bi di déng va ngudi réi loan nhan thic.
WCAG 2.2 2023 ~ La phién ban méi nhét tai thoi diém viét @&
4n, mé rong tiéu chi dé hd tro tot hon ngudi
~dung c6 rdi loan chirc ning nhan thirc va st
dung thiét bi cam tmg
Duéi ddy 1a thong tin v& mot tiéu chi cu thé duge sir dung trong phin thyc
nghiém cua d& tai 1a Page Titled 2.4.2 thugec WCAG 2.1. C6 thé d& nhan thiy viéc
dap tng tiéu chi 2.4.2 nay khong don gian v& mat ngdn ngir 14p trinh, co thé <title>

trong HTML, ma con vé mit ndi dung can r8 rang va ding muc dich trang.

Muc tiéu MBbi trang web c6 mot tiéu dé c6 y nghia
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Can lam gi

Cung cép tiéu dé mé ta 16 rang cho trang bang cdng nghé phit hop

Tai sao lai

quan trong

Tiéu dé trang gitip ngudi ding nhén biét va phan biét cdc trang khic

nhau

Vi du

An HTML web page

The descriptive title of an HTML web page is marked up with the
<title> element so that it will be displayed in the title bar of the user
agent.

A document collection

The title of Understanding WCAG 2.2 is "Understanding WCAG
2.2".

e The Introduction to Understanding WCAG page has the title
"Introduction to Understanding WCAG".

e Major sections of the document collection are pages titled
"Understanding Guideline X" and "Understanding Success
Criterion X."

e Appendix A has the title "Glossary."

e Appendix B has the title "Acknowledgements."

e Appendix C has the title "References."

A web application

A banking application lets users inspect their bank accounts, view
past statements, and perform transactions. The web application
dynamically generates titles for each web page, e.g., "Bank XYZ,
accounts for Alex Smith" "Bank XYZ, December 2005 statement
for Account 1234-5678".

Viée kiém thir kha nang tiép con cia website theo chudn WCAG c6 thé dugc thuc

hién thong qua hai phuong phap chinh 12 kiém thir tr dong va kiém thir thi cong.

e Kiém tht tw dong st dung céc cong cu nhu Axe Accessibility, Google

Lighthouse, va Accessibility Insights dé nhanh chéng phat hién cac 15i k¥
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thuat phd bién nhu thiéu vin ban thay thé (alt text) cho hinh anh, tiéu dé

tring lap, hodc 16i vé dd twong phan mau sic. Nhitng cong cu nay gitp tiét

kiém thoi gian va cdng stc trong viéc phét hién cac van dé co ban vé kha
nang tiép can.

e Tuy nhién, kidm thir thii cdng vin dong vai trd khong thé thay thé trong viée
phét hién cac 16i phirc tap ma cdng cu ty dong khong thé nhan dién. Vi du,
chi ¢6 con ngwdi méi cé thé danh gia liéu vin ban thay thé cho hinh anh c6
phit hop va6i ngir canh hay khong, hodc xac dinh xem trinh tu diéu huéng
trén trang c6 hop ly va d& hiéu dbi v6i ngudi ding sir dung trinh doc man
hinh hay khong. Kiém thir thii cong thuong dugc thuc hién béi cdc chuyén
gia hodc ngudi ding thuc té, dic biét 1a nguoi khuyét tat. Chuyén gia vé kha
ning tiép can Marcy Sutton [7] da nhin manh ring: “Céng cu kiém thir tu
dong 1o mot khoi dau tuyét voi, nhung ching chi phdt hign dwgc khodng
30% vén dé. Kiém thir thi cong 1o cén thiét dé dam bdo kha ndng tiép cén
day di.”

Do d6, su két hop giira kiém thir tw dong va thi céng 1a phuong phép hiéu qua

nhét dé dam bao kha nang tiép can toan dién cho mot website.
1.4. Két ludn

Chuong I da gi6i thidu nhitng khai niém co ban nhit v& kha ning tiép can, tir
khai niém tdng quat dén kha nang tiép cén trén website. Kha ning tiép can web
khong chi danh riéng cho ngudi khuyét tit ma con gitp ich cho nhiéu déi tuong
khac, nhu ngudi 16n tudi hay ngudi ding trong méi trudng han ché.

Kidm thir kha nang tiép cén web, dic biét theo chudn WCAG, 1a phuong
phép quan trong dé dam bao website than thién v6i moi ngudi ding. Tuy nhién,
thue té cho thiy cdc cong cu kiém thir tw dong hién tai chua thé thay thé hoan toan
kiém thtr tha cong, dac biét 1a véi cac 16i ngit canh va tinh dé hiéu. Piéu nay nhin
manh vai tro thiét yéu cua nguoi kiém thir 1a ngudi khuyét tat, ddng thoi dit ra nhu
cau phat trién cac cong cu hd trg téng hop két qua kiém thir mot cach tu déng, chinh

x4c va dé str dung — ddy ciing 1a huéng nghién ctru chinh ctia dé an.
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CHUONG II
KY THUAT TOM TAT VAN BAN

2.1. Tém tit viin ban
2.1.1. Khdi niém tém tét viin bin

Tém tit vin ban 13 qué trinh xit 1y va rat gon ndi dung tr mot hodc nhiéu tai
liéu gbc thanh mot phién ban ngén gon hon, trong khi vin giit lai cdc ¥ chinh va
thong tin quan trong nhit ctia van ban ban diu. Myc tiéu chinh cia t6m tat 13 gitip
ngudi doc nim bt nhanh nhitng thong tin cdt 161 ma khong cin doc toan bd ndi
dung chi tiét, dic biét hitu ich trong nhiing trudng hop khéi lugng dit liéu 16n hodc
khi can tiét kiém thoi gian tong hop.

T6m tit vin ban khong chi don thudn 12 cét gon cau chit, ma con doi hoi kha
nang hiu va phén tich ndi dung dé xac dinh phén théng tin nio 14 quan trong, phén
nao c6 thé loai bé hodc gian luge ma khong 1dm mét ¥ nghia. Mot ban tom tit chét
lwong cin dam bao tinh chinh x4c, phan anh day dia ndi dung cbt 151, dbng thoi phai
18 rang, sic tich va d& doc, ngay ca v6i ngudi khong chuyén.

Trong linh vuc kiém thir phin mém thi cong, hodc cu thé kiém thtr kha ning
tiép can website, tom tit van ban dugc ip dung dé tdng hop cac 161 duoc bio cdo
béi nhidu kiém thir vién. Vi du, mot nhom kidm thir vién khiém thi 6 thé thuc hién
danh gia ddc lap cing mot trang web va ghi lai mo ta 15i theo timg tiéu chi cu thé
trong chuin WCAG. Nhing mé ta nay thuong rat chi tiét, da dang vé cach dién dat
va ¢6 thé trung 1ap ndi dung & nhiéu mirc d6 khac nhau. Viéc tdng hop cac 15i nay
thanh mot bao céo tom tit 1o rang, mach lac va dé doc 1a rat can thiét dé gilp céc
bén lién quan nhu quan tri vién website hodc nha phat trién d& dang hiéu va xur Iy
vén d&. Tém tit mo ta 15i trong bdi canh nay khong chi gitip tiét kiém thoi gian tong
hop thi cong ma con dam bao cac thong tin quan trong duge lam ndi bit, loai bod
tring 13p, va chuin héa cach dién dat, tir 6 nang cao hidu qua trao db6i thong tin

trong du an.
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2.1.2. Phin nhém ky thudt tém tit vin bén
Céc k¥ thuat tém tit vin ban dugc chia thanh hai nhém chinh 1a tém tit trich
xuit va tom tit khai quét, cu thé:

Tém tit trich xuit (Extractive Summarization): Phuong phéap nay chon va trich
xuét cac cAu hodc cum tir quan trong nhét tir vin ban géc dé tao thanh ban tém tit.
N6 khong tao ndi dung méi ma chi chon céc ciu, tir c6 san. Mot sé phuong phap
tidu biéu bao gdm TextRank, Phén tich ngit nghia tiém 4n (LSA) va cic md hinh
trich xuét dya trén BERT. Vi dy, trong qua trinh tng hop 18i tir nhiéu kiém thi vién
khiém thi v& mot website, tom tét trich xuit s& 1y truc tiép cac cau quan trong nhu
"Thiéu alt text cho hinh anh logo", "Tiéu dé trang khong r6 nghia" va ghép lai thanh
ban tém tit. Phuong phdp nay nhanh, d& thuc hién, va han ché rii ro dién giai sai y
géc, nhung ban tom tit co thé roi rac, thiéu mach lac va khé doc.

Tém tit khai quat (Abstractive Summarization): Thay vi sao chép nguyén vin
cau, phuong phép sang tao s€ viét lai ndi dung bang ngdn ngit méi, cd dong va siic
tich hon. Phuong phép nay thuong can dén cac md hinh hoc sdu ¢6 kha nang hiéu
cdu trac ngdn ngit, nhuy BART, mé hinh Transformer. Vén trong tinh hudng vi du
bén trén, tom tit khai quat c6 thé dién dat lai thanh c4u nhu: "Website thiéu van ban
thay thé cho hinh anh va tiéu @& trang khong phan 4nh ndi dung, gay kho khin cho
ngudi khiém thi." Phuong phép nay gitip tao ban tém tat d& doc, rd nghia hon cho
ngudi khong chuyén, nhung doi hoi cong cu Al manh mé va can than kiém soat diu
ra @8 tranh sai s6t hoic mét chi tiét quan trong.

2.1.3. Ky thudt tém tit vin bin truyén thong

Trong linh vuc tém tit vin ban truyén thng, mot sé phwong phap ndi bat
thuong duge ap dung 14 TextRank, LSA, BERT thudc nhém tom tat trich xudt, va
BART thudc nhom tom tit khai quat.

TextRank 1a mdt thuat to;’m dua trén y tudng xép hang @b thi, dugc phat
trién dua trén nguyén ly ciia PageRank. Mdi cau trong vin ban dugc coi 14 mot nat
trong db thi, két ndi véi céc cau khic dua trén muc ¢ tuong ddng vé tir vung.

Nhimg cau dugc danh gia la quan trong nhit (c6 trong sb cao nhét) s& duogc chon
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vao ban tom tit. TextRank khéng yéu cdu dir liéu huén luyén sin, c6 thé 4p dung
truc tiép 1én van ban gbc, phit hop véi cac bai toan cAn xi Iy nhanh ma khéng cin
nhidu tai nguyén. Yéu ciu tinh toan thip, khéng cin GPU, c6 thé chay trén may tinh
ca nhan. Tuy nhién, TextRank chi dua vao su xudt hién caa tir khéa ma khong hiéu
dugc ngit canh sau, dé tao ra ban tém tit roi rac, thiéu mach lac.

LSA (Latent Semantic Analysis) sir dung phén tich ngit nghia tiém 4n dé tim
cac cau quan trong trong van ban. LSA xdy dung ma tran tir-vdn ban va phén rd gia
tri riéng (SVD) dé phat hién céc chi dé an trong ndi dung. Nhitng céu lién quan dén
céc chit @ chinh s& dugc chon vao ban tom tit. Phuong phap nay khéng can dir licu
gan nhan nhung yéu ciu dit liéu dau vao phai di 16n, da dang vé chii @& dé dam bao
tinh chinh xac. V& tinh toan, LSA doi héi nang luc xr Iy cao hon TextRank, dic
biét voi dit 1iéu 16n. Can chuén bi dir lidu dau vao nhu loai bé tir dimg, chuin héa
van ban, nhung khéng cin huén luyén mé hinh phirc tap.

BERT (Bidirectional Encoder Representations from Transformers), 1a k¥
thuat hién dai hon nhung vin thudc hudng tém tit trich xuit, c6 kha nang hiéu ngt
canh séu, giup xac dinh cac cAu quan trong dua trén mdi quan hé giita cic cdu vay
nghia toan cuc clia van ban. Phuong phép nay yéu ciu dit liéu huén luyén duoc gan
nhan rd rang (vi du: cdu nao quan trong, ciu nao khéng), hodc cén tinh chinh (fine-
tuning) trén tap dir liéu dic thu dé dat két qua tét nhit. Yéu cau vé ning luc tinh
toan cao hon nhiu: cin GPU, bd nhé 16m va cdng cu lap trinh phic tap nhur Python,
PyTorch hogc TensorFlow. Ngoai ra, qué trinh huén luyén, kiém thtr va vén hanh
ciing doi héi cong sirc dang ké, tir thiét 14p maéi trudong, chudn bi dir liéu, dén danh
gia cht lugng déu ra.

BART (Bidirectional and Auto-Regressive Transformers) 1 mot k¥ thudt ndi
bét thudc nhom tém tit khai quat, dugc phat trién dua trén kién trac Transformer,
két hop diém manh cta ca hai mé hinh ma héa hai chiéu (Bidirectional Encoder) va
sinh vin ban tu hdi tiép (Auto-Regressive Decoder). BART hoat dong theo co ché
huén luyén "denoising autoencoder", tirc 1a 1am héng (corrupt) vin ban diu vao va

yéu cdu mo hinh phuc hoi lai phién ban gbc, giip mé hinh hoc duge cach tai cau
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trac cdu va dién dat lai ndi dung. Trong bai toan tém tit, BART c6 kha ning tu sinh
cau moi, khong don thuén 1a trich xuét cdu tir vin ban gbc. Nho vdy, BART tao ra
cac ban tom tit nga“'m gon, mach lac va d& doc hon, dic biét hitu ich trong céc bao
céo chuyén mon hodc cic vin ban cin truyén tai y chinh rd rang. Vi du, khi téng
hop bdo céo 16i kiém thir tir nhiéu ngudi khiém thi, BART c6 thé dién giai ndi dung
roi rac cta nhiéu ngudi thanh mot doan van stc tich, rd nghia nhu: "Website thiéu
van ban thay thé cho hinh anh, tiéu dé khong phan 4nh ding noi dung, va cac nit
b4m khong duoc gan nhan rd rang, gay kho khin cho ngudi khiém thi." Tuy nhién,
k¥ thuat ndy yéu cu dir liéu hudn luyén 16m va chit lwvgng cao dé mo hinh hoc duoc
cach dién dat tu nhién va chinh x4ac. BART ciing doi héi ning luc tinh toan cao —
cin GPU manh, dung luwong bd nhé 16n va thoi gian huén luyén 1au hon so véi cac
phurong phép trich xuét. Ngoai ra, @& van hanh hiéu qua, ngudi ding cin am hiéu k¥
thuat xir 1y ngdn ngir tu nhién (NLP), quan 1y mé hinh, va kiém soat chét lugng diu
ra dé tranh 16i "bia thong tin" — van dé thudng gip cia cac mé hinh khai quat.
2.2. Tém tit vin ban dwa trén mé hinh ngdn ngix 16n (LLM)

2.2.1. Sw phit trién ciia mo hinh ngon ngir lon (LLM)

Trong nhimg nam gin ddy, su phat trién vuot bac cia cac mé hinh ngdn ngir
16n (Large Language Models — L1L.M) da m¢ ra bude ngodt quan trong trong linh
vuc xtr 1y ngdn ngir tu nhién (NLP) néi chung va tém tit van ban néi riéng. Khac
voi cac k¥ thudt truyén théng vén chi dva vao théng ké don gian hodc hoc siu trén
quy mé nhd, cac LLM dugc hudn luyén trén tap dir liéu khdng 16 v6i hang tram ty
tham s8, cho phép chung hidu ngit canh sau hon, nim bét cic mdi quan hé phirc tap
trong ngdn ngit va sinh ra cac vin ban méi mét cach tir nhién nhu con nguoi viét.

Cac md hinh ndi bat nhu GPT-4 (OpenAl), Claude (Anthropic), Gemini
(Google) déu c6 kha ning tom tit vin ban theo phong cich linh hoat, diéu chinh
do dai, mirc do chi tiét va giong van theo yéu ciu diu vao (prompt). Khéng chi
dimg & tom tit mot tai lidu, LLM con hd trg tom tit da tai liéu, tém tat hoi thoai,
hodc tom tit dit liéu ban clu trac va phi ciu triic — didu ma cac k§ thuat truyén

théng khé dat duoc.
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Dic biét, LLM c¢6 thé hoat déng tdt & ché do zero-shot (khong cin huin
luyén thém) ho#c few-shot (hoc tir vai vi du minh hoa), giam dang ké cong sirc
chuén bi dit liéu gan nhan so véi cac phuong phip trude day. Piéu nay mang lai
tiém nang tmg dung cao cho céc linh vuc yéu ciu tdng hop ndi dung tir nhiéu ngudn
— chéng han nhu tém tit md ta 16i tir nhidu kiém thtr vién khiém thi trong bai toan

danh gia kha ning tiép can website.

OpenAl Cookbook Topics ~  About AP Docs A

it » ®
s L

b. General Advice

Prompt Structure

For reference, here is a good starting point for structuring your prompts.

or mere detailed instructions

nstructisne and pro®pl to think step by step

Ado or remove sections to suit your needs, and experiment to determine what’s optimal for your usage.

Delimiters

Hinh II.1 OpenAl hueéng dén ki thudt prompt trén mé hinh GPT 4.1
2.2.2. So sanh giira ky thudt truyén thong va LLM
Phén 16n cac nghién ctru tém tat hién nay sir dung cic md hinh LLM lam nén
tang [8], tdn dung prompt engineering nhu zero-shot, few-shot dé dinh huéng tém
tit theo phong céch, do dai, thay vi cach tiép cén tinh chinh truéc ddy. Bang so sanh
vé tom tit vin ban sit dung k§ thuit truyén théng (TextRank, LSA, BERT,
BART) va ky thuét dwa trén LLM (GPT-4, Claude, Gemini):



nang

hiéu ngir
~canh va
thong tin

A
ngam

Tinh linh
hoat va

tity bién

~ TextRank/LSA: Phu thudc

vao mdi quan hé bé mat (tin
suit, dong xudt hién) giita
cac tir va cau, khong hiéu
duogc ngit canh sdu.

- BERT/BART: C6 kha
nang ma hda ngir cdnh cuc
bo (contextualized

embeddings), nhung giGi

han trong pham vi ngén va

khé hi€u duge moi lien két

nglt nghia phac tap gilta

nhiéu doan vin.

Cimg nhic, it hd trg diéu
chinh theo muc tiéu nguoi
dung:

- TextRank, LSA: Géan nhu
khong hd tro didu chinh két
qua theo y ngudi dung, chu
yéu duya trén tinh toan thong
ké, dong xut hién tir khoa.

- BERT, BART: C6 thé tinh
chinh qua fine-tuning nhung
yéu cau ky thuat phirc tap va
tén chi phi.

- Khéng duge thiét ké tdi uu

héa cho kha nidng sinh ngén

Bang IL1: So sanh k thudt tém tdt véin ban truyén thong va LLM

- GPT=4, Claude, Gemini; C6 kh nang |
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xir 1y ngit canh phirc tap trén quy mé -
lon (long-context understanding), nho
vao co ché attention da tdng va huén
luyén trén tép dir liéu 16n. [9] [10]

- Hiéu duoc cic mbi quan hé logic 4n,
thong tin ngdm (implied information),
cac tham chiéu gi4n tiép (coreference), -
va ngit canh xuyén sudt trong vin ban

dai.

Linh hoat nhd didu chinh qua
prompting:

- C6 thé d& dang tao tém tit ngan, dai,
theo phong cach trang trong/than thién,
theo dinh dang JSON, Markdown...

- C6 thé yéu cdu tra 1di theo vai trd cu

thé (giang vién, nha bao, luat su...) [9].

- Thiét ké t6i vu cho kha ning sinh ngdn

ngit tu nhién nhd dugce huén luyén trén




ngén ngir

~daura

Kha
nang tich

hop vao

hé théng‘
ngwoi

dung

Kha
niang giai

thich

ngit tu nhién (NLG) ma
thudong phuc vu cho céc tac
vu khac nhu classification,
QA nén d4u ra mang tinh roi
rac, thiéu tinh lién mach
Thudng phai tu trién khai
doi héi k¥ ndng 14p trinh,
dao tao & finetune md hinh
dé tich hop vao hé théng
thue té.

- Cac md hinh truyén théng
néu ty trién khai thuong yéu
cdu phin cing thép, vi du
TextRank, LSA c6 thé chay
truc tiép trén mday tinh ci
nhin ma ‘khéng cin GPU,
BERT & BART doi héi
phin cing cao hon cin
GPU.

- Tuy nhién cdc md6 hinh nay
thiéu dich vu thuong mai dé
thué hodc mua md hinh dugce

dung sin API.

A
~

" D& giai thich va d minh

bach cao:
- TextRank, LSA: Dé giai
thich hon nhd tinh chét dya

trén thuit toan théng ké (vi

: tap d&iéu 16n va da dang, vy nén déu
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ra tu nhi€n, mach lac, gan giong con

ngudi viet.

Thuong sé& thué mua API dich vu
thuong mai sin c6 dé tich hgp nhanh
chéng va d& dang vao hé théng thye té.

- Cac md hinh LLM néu ty trién khai s&
yéu cdu phin ctng rit cao, vi du: cum
server da GPU cao cip NVIDIA A100,
H100. Khé kha thi d& ca nhan hay
doanh nghiép nhé & ca goc do tai chinh
ddu tu cho phin cimg 14n phirc tap khi
trién khai.

- Tuy nhién, md hinh LLM lai rit sin
sang API dich vu thuong mai trén hau
hét nha cung cip Cloud (OpenAl,
Microsoft, Google ...). H3 trg nhiéu nén
tang va ngdn ngilr 1ap trinh, di kém tai
liéu k¥ thuét va cong déng hd tro rong

rai.

- LLM nhu GPT-4, Claude, Gemini 1a

cac md hinh hdp den (black-box) va do
phirc tap cao v6i hang trim ty tham sb
nén han ché tiép can thong tin cling nhu

kho giai thich chi tiét tai sao md hinh
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du: dua trén tin xuét a mottom tat cut
hién tir, déng xuét hién, hodc
vector hoa). Nguoi diung cé
thé truy vét cach thuit toan
tinh trong s va chon cau.

- BERT, BART: Kha& néng
gidi thich khé hon do 1a mo6
hinh neural network nhiéu -
16p. nhumg vin c6 thé s
dung k¥ thudt attention
visualization dé giai thich

mot phan.

Tir bang so sanh trén, c6 thé thiy ro sy khic biét can ban giira cac k¥ thuit
tém tit truyén thdng va k¥ thuét dya trén md hinh ngon ngir 16n (LLM). Trong khi
céc k§ thuét truyén théng don gian hon, d& giai thich va yéu ciu phén clmg thép,
chung lai han ché vé kha ning hiéu ngit canh sau, tinh linh hoat, chét luong ngén
ngit d4u ra, va kha ning mé rong ing dung. Nguoc lai, cdc méd hinh LLM nhu GPT-
4, Claude, Gemini vurgt trdi & kha ning sinh ngdn ngit tu nhién, hiéu ngif canh phirc
tap va linh hoat theo yéu cdu ngudi ding, nhung lai d6i mit véi thach thirc vé gidi
thich két qua va yéu cau phan cting rét cao néu khong thué mua API thuong mai.

2.3. Chon md hinh GPT dé trién khai trong nghién ciru
2.3.1. Ly do lya chon GPT

Cac md hinh ngdn ngit 16n (LLM) phd bién hién nay nhu GPT-4 (OpenAl),
Claude (Anthropic), Gemini (Google) déu cho thy kha ning tém tit vin ban tot.
Tuy nhién, trong pham vi nghién ctru nay, GPT, cu thé 14 GPT-4.1, dugc lwa chon

1am mé hinh LLM nén tang dua trén cac ly do sau:
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e DPuoc hd tro tét boi hé sinh thai cong cu API va cong dong sit dung: GPT
12 mé hinh phd bién nhit trong cong ddng nghién ctru va tng dung, véi hé
sinh thai phat trién manh mé&. Cac API va SDK da ngdn ngit, cing kha ning
tich hgp linh hoat véi céac nén tang nhu Microsoft Copilot Studio, Google
Colab Platform gitip viéc thit nghi€ém, xdy dung va trién khai mé hinh tr& nén
d& dang va tiét kiém thoi gian.

e Tinh sin sang cao: GPT dugc cung c4p thong qua dich vu OpenAl API va
Azure Open Al véi chinh sach gia rd rang va kha nang mé rong cao. Ngoai
ra, du 4n d4 c6 sin tai khoan Azure véi 150 d6 M§/ thang mién phi, nén phu

hop st dung cho truy cdp mé hinh GPT dé nghién ctru ngay.
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Hinh II.2: Giao dién st dung GPT 4.1 trén Microsoft Azure AI Portal
2.3.2. Minh chiing tiv dw dn thue té
Kinh nghiém thuc tién tir du 4n d4nh giad kha ning tiép can gin diy vdi
UNDP 1a minh ching quan trong cho viéc Iva chon GPT lam mé hinh chd dao.
Trong dy 4n nay, nhém nghién ciru da tién hanh phat trién nhanh céng cu trén
Microsoft Copilot Studio va két néi GPT dé thtr nghiém tom tit két qua danh gié 16i
kha nang tiép cén do cong tac vién khiém thi thuc hién trén nhiéu website. Mic di

chi 12 ban thir nghiém nhanh nhung tao két qua kha 4n tugng v& do chinh x4c va su
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mach lac cia ban tém tit do GPT sinh ra. Két qua nay khing dinh tinh kha thi cia

viéc lua chon GPT dé nghién ciru chuyén sau hon trong d& 4n nay.

Rewrite comment [P
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Hinh I1.3: Giao dién cdu hinh GPT trén Microsoft Copilot Studio dé thir nghiém phat trién tmg
dung nhanh
2.4. Két ludn

Chuong II da trinh bay téng quan vé cac k§ thudt tom tit vin ban, tir cac
phuong phéap truyén théng nhu TextRank, LSA, BERT, BART dén cac ky thuat
hién dai dya trén mo hinh ngén ngit I6n (LLM) nhu GPT-4.

Phén tich so sanh cho thy, trong khi cac k§ thuét truyén théng ¢ uu diém
vé tinh don gian, d& trién khai va yéu ciu tai nguyén thip, ching vén tbn tai han ché
16n vé kha ning hidu ngir canh, chit luong ngdn ngir dau ra va tinh linh hoat trong
didu chinh theo yéu cau cu thé cia nguoi dung. Nguoc lai, cac moé hinh LLM, dién
hinh 13 GPT-4, thé hién wu thé vuot troi nhé kha ning hiéu ngir canh phirc tap, sinh
ngdn ngit tw nhién va dap tmg linh hoat cic yéu ciu tém tit theo nhiéu dinh dang,
phong cach khac nhau. Du con tdn tai thach thirc v& yéu cau phén cing cao va tinh
gi4i thich han ché, viéc tich hgp mé hinh LLM thong qua céc dich vu API thuong
mai gitip giam dang ké rao can k¥ thuat cho céc nhém nghién cru va phat trién tmg
dung nho.
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Viéc lya chon GPT-4 1am mé hinh tém tit chinh trong nghién ctru nay ngoai
kha nang tém tit van ban vuot trdi, con 1a hé sinh thai cong cu API va cong ddng str
dung va tinh sin sang cao, c6 sin tai khoan va moi trudng dé nghién ciru. Két qua
thir nghiém budc dau trén dy 4n d3 trién khai danh gia kha nang tiép can gitp ciing

cb tinh kha thi cta viée 4p dung GPT-4 trong nghién clru clia d& 4n nay.
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CHUONG III
THU'C NGHIEM TOM TAT VAN BAN VE MO TA LOI

3.1. Gi6i thiéu du an danh gia tinh tiép can ciia ciia 20 cong thong tin dién tir
3.1.1. Gidi thi¢u

Trong nam 2023 va 2024, Chuong trinh Phét trién Lién Hop Quéc (UNDP)
va Vién Nghién ctru Chinh sich va Phat trién Truyén théng (IPS) da thuc hién hai
“Panh gia 63 Céng Dich vu cong cAp tinh tir géc d6 ngudi ding” . Theo hai bdo co
ndy, 63 cbng dich vu cbng cép tinh déu mic 16i k¥ thuat, gdy kho khan cho ngudi
khuyét tat nhin dung trinh doc man hinh . Khé khin trong st dung dich vu cong truc
tuyén ciing duoc ngudi khuyét tit nhin phan dnh trong “Dénh gia thudng nién mirc
d6 hoa nhap nguoi khuyét tat trong quan tri dia phuong nim 2024 do UNDP va
Vién Nghién ctru Phat trién Mekong (MDRI) dong thuc hién.

& G B rps/ihnmvnun/guan-he-guoc-tefEep-can-tong i Ca¢- <0 GUat-rha- NUDC---Rang-¢a0-co-hoi-hoa-nhap-cho-n

INDP} 16 chite cuge hop kv tudt “Tidp cin afng lh(ing tin

" Sdng 904/2025, HGi Ngueoi ma Viét Nam phoi hop voi Chuang tvinh Phit i 71 H
didn B ciiax edic oot quan ahd st - ping cao co hgi ha whép cho NKT 101 11§ Nam ",

Tham dur sy kién truc tiép tai tda nha Xanh Mgt Lién Hop Quédc ¢ ba Mette Moglestue - Phd Bai stk Na Uy tai Viét
Nam, éng Patrick Haverman — Phé Trudng dai dién thudng trit UNDP tai Viét Nam, ng Nguyén Héng Ngoe ~ Phéd
Vu trudéng Vu Van hoa va Xa héi ~ Uy ban Van hoa va X3 héi cda Quéc héi, dng Ta Ngoc Tri - Pho trwdng Ban
thudmg trire Ban Chi dao gido duc tré Khuyét it va tré em co hoan canh khé khin - B¢ Gido duc va Dao tao, ong Ca
Kim Long ~ Phé Giam dbc Trung tim Cong nghé théng tin — B Khoa hoc va Céng nghé, dai dién don vi thude B
Tu phép, B6 Tai chinh, B§ Xiy dung, Bo Noi vu, Thu vign Quéc héi. cac td chirc ctia va vi NKT, cdc vién nghién
ciru, t chitc vé cong nghé. Ngoai ra, nhidu dai bifu tham dy va tham vin trre tuyén qua Zoom.

Hinh 1111 Bai diing vé budi hop kp thugt giita UNDP & Hoi ngueoi My Viét Nam "Tiép cdn
cdng théng tin dién tir ciia cde co quan nha nuée — ndng cao co hdi hoa nhdp cho NKT tai Viét

"

Nam
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K& thira két qua ctia cac nghién ctru trén, UNDP va Hoi Ngudi mu Viét Nam
trién khai danh gia tinh tiép can cia 20 cdng théng tin dién tir [11] cta 18 bd, vin
phong Chinh pha va Qudc hoi dé tiép tuc déng gop dit lidu 1am can ctr cho viée cai
thién cac cdng dich vu céng truc tuyén va cong thong tin dién tir ctia cac co quan
Nha nude. Nghién ctru ciing gop phan thic dy viée thuc thi quyén tiép cén théng
tin cua ngudi khuyét tat duge quy dinh trong Piéu 9 va Diéu 21 cta Cong udc Qudc
té vé Quyén cua Nguoi khuyét tat (CRPD), va da dugce ndi luit hoa trong cac van
ban quy pham phap luit cia Viét Nam .

Bang IIL1: Danh sdch 20 cong thong tin dwoc ddnh gid trong dir dn

1 B Cong an https://bocongan.gov.vn/

2 B6 Coéng Thuong https://moit.gov.vr/

3 Bo Gido duc va Dao tao https://moet.gov.vn/

4 B0 Giao thong vén tai https://mt.gov.vn/vn

5 B K& hoach va Pau tu https://www.mpi.gov.vn

6 B Khoa hoc va Cong nghé https://www.most.gov.vn/vn/
7 h]z? Lao d¢ng - Thuong binh va XA https://www.molisa.gov.vn/
8 Bd Ngoai giao https://www.mofa.gov.vn/vi/
9 B06 Noi vu https://moha.gov.vn/

10 tl]i:)fynNc“)ng nghiép va Phét trién néng https://mard.gov.vn/

11 B& Quéc phong https://www.mod.gov.vn/

12 B§ Tai chinh https://www.mof.gov.vn/

13 Bo Tai nguyén va Méi trudng https://www.monre.gov.vy/
14 B6 Thong tin va Truyén thong https://mic.gov.vn/

15 Bé Tu phap https://www.moj.gov.vn/
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| 16 | én hoa, h ao va Du ih N https//bvhttdl gov.vn/ |
17 B Xay dung https://moc.gov.vn/vn/
18 Bo Y té https://moh.gov.vn/
19 Chinh phu https://chinhphu.vn/
20 Quéc hoi (dir thao lust) https://duthaoonline.quochoi.vn/

Nghién ciru do mt nhém cdng tac vién 2dm 04 ngudi khiém thi ding trinh
doc man hinh va 02 ngudi khong ding trinh doc man hinh tién hanh danh gia trén
20 cbng thong tin dién tir bén trén tir thang 8 dén thang 10/2024. 20 cdng thong tin
dién tir ndy nim trong cic nhom trang web phai tuin thi ti thiéu bd Huéng din
Tiép c4n ndi dung web (WCAG 1.0) va khuyén khich dap tng WCAG 2.0 , va chua
duoc danh gia trong céc nghién ciru cia UNDP truéce day.

& G 5 httpsy//wwww3.org/TRAWCAGTG/

Hllbl 1 G el YWIL RECOITITHENIZU0NS dnu OB WUt UUCUHIEI IS Udn DB 1UL

This document has been produced as part of the W3C Web Accessibility_Initiative.
Working Group charter.
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B9 tiéu chi ding dé danh gia cac cong thong tin dién tir trong nghién ciru nay
duge chon loc va két hop gitta WCAG 1.0 va 2.1 AA do mot sb tiéu chi trong
WCAG 1.0 khong con 4p dung véi cac nén tang web hién nay. Trudc khi tién hanh
khao sat, cac nghién ctru vién duogc tp huin v& bb tidu chi két hop nay dé dam bao
timg ngudi hiéu ding timg tiéu chi.

3.1.2. Két qua ciia dw dn

Két qua dénh gia cho thdy ring, mic dit d3 c6 nhimg nd lyc ding ké trong
viée cai thién tinh tiép can, nhiéu cdng théng tin van ton tai céc rao can déi véi
ngudi st dung cong nghé hd trg. Mot sb trang web dat mirc do tiép can tét & mot sb
tiéu chi nhit dinh, nhung vin chua dam bao tiép can toan dién theo cac tiéu chuin
qudc t& nhu WCAG 1.0 hodc 2.1 AA.

Nhing thach thire chit yéu bao gdm: thiét ké giao dién chua than thién véi
ngudi dung trinh doc man hinh va théng tin chua dugc cung cp bang cic phuong
thirc khac nhau (hinh anh, mau sic, md ta...) cho da dang ngudi ding. Ngoai ra, sy
nhat quan trong viée trién khai céc tidu chi tiép can giita cac cdng théng tin cling
chua cao, din dén trai nghiém khong ddng déu cho ngudi ding.

Tir nhimg phét hién nay, nghién ctru nhdn manh sy can thiét cia viéc cai
thién chinh sach va k§ thuat dé ting cudmg tinh tiép can cuia cac cdng thong tin dién
tir, dam bdo moi ngudi dan, dac biét 13 ngudi khuyét tat, c6 thé tiép can thong tin tix
cac co quan Chinh phit va Qubc hoi mot cach binh ding.

Ngoadi ra, du an da thu thap dwgce hon 3.600 danh gia chi tiét tir cac cong
tac vién khiém thi, phan 4nh mutc d6 dap img tiéu chi va céc 16i cu thé trén timg
trang/tiéu chi cia cac cdng thong tin. Tuy nhién, két qua ndy mdi chi dimg lai &
mire dit liéu thd, chwa dwgc thwe hién tom tit, tong hop chi tiét cho timg
website va tirng tiéu chi cu thé. Viéc tong hop cubi cing chi dimg & muc két luan
dinh tinh vé& c4c nhom 15i phd bién, ma chua c6 cic bao céo chi tiét cho timg trang,
ting ti€u chi. Nguyén nhéan chinh dén tir han ché ngudn hre va thiéu chuyén mén
trong viéc bién tap, tom tit bao cdo, cu thé cac cong tic vién khiém thi c6 thé

thuc hién kidm thir va ghi nhan 131, nhumg chura duoc dao tao bai ban vé k§ nang
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bién tép, trong khi cac chuyén gia kiém thtr lai khong c6 thoi gian hodic khong truc
tiép tham gia vao cong doan tdng hop nay.
3.2. Bj dit liéu dé thyre nghiém trong nghién ciru
3.2.1. Quy trinh thu thip dir li¢u goc
Trong khudn khd du an hgp tac gitta UNDP va Hdi ngudi mu Viét Nam,
nhém du 4n di t8 chie viée kiém thir va thu thap két qua kiém thir ctia 20 websites

13 cdng théng tin dién tk nhu sau:

1 Chon 4-5 trang con (page) cho Trudng Danh h rang con can
mdi website trong 20 website | nhom kiém thir cho timg website.
cong thong tin dién tir duge chi
dinh.
Lua chon trang con thudc loai:

e Trang chu

e Tin tirc - su kién

e Ché do chinh sach

e Bai viét/ Diém bao

2 Chon cac tiéu chi kiém thir | Chuyén gia | Danh sach 49 tiéu chi kiém
WCAG phi hop & wu tién cho thir va huéng dan cach thuc
ngudi khiém thi va viét mé ta chi hién cho timg tiéu chi.

tiét cach d4nh gia timg tiéu chi.
Vidu:

e Trang c6 mbc tidu dé
(banner) (thudc
WCAG phién ban
1.0, ti€u chi 12.3)

e Trang c6 tiéu @& 16
rang, mo ta ding tén

trang web (thudc
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WCAG phién ban
2.1, tiéu chi 2.4.2)

Tao Google Form dé cong tic
vién khiém thi nhap két qua kiém

thir cho tiing trang con.

Chuyén gia

Trang web trén Google
Form chura cac truong thong
tin d& nhép vé website, trang
con, moi trudong kiém thir ...
va két qua kiém thir img véi
timg tiéu chi, bao gdm diém

s6 (1-5) va mé ta 15i

Vi du ¢ Hinh IIL.3Hinh
II.3: Giao dién Google
Form d3 tao dé cong tac
vién nhip két qua danh

gia bdi cd nhan

04 cdng tac vién khiém thj su
dung cong cu doc man hinh
NVDA / JAWS va thyc hién
kiém thir doc 1ap véi timg trang
con & Bude 1, cho cac tiéu chi &
Budce 2. Sau d6 nhip két qua 1én

Google Form dé tao & Bude 3.

Tung cdng

tac vién

Dir liéu kiém thir duge dién
vao Google Form di tao &

bude trén

Xuét két qua trén Google Form
thanh file Excel duy nhét

Chuyén gia

File Excel chia két qua
kiém thir kha ning tiép cén.
Két qua riéng 1¢ theo timg
cdng tac vién, chwa dwge

téng hop

Vi & Hinh [11.4
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Dénh gid mirc d6 ti€p cén cla cbng
théng tin dién t& (danh cho cén bd khao
sat dung trinh doc man hinh)

khozbovigmail.com Switch

Your emnsh wi by recorded when you g 1S form

Hinh I11.3: Giao dién Google Form da tao dé cong tdc vién nhdp két qua ddanh gid béi cd nhan

v ¥ ¥ S t : 4 B L) LS
..&11. Ho1#n can bd khio sat 2, website diroc dar 3. Ten frang va duomg link o4 Tén 5. Tén 1ri T1. Tra T1 Mo 8 cu thé 5 8¢ T2, Tranc T2 Mo 18 cu the 18 86 T3, Tidu T3 M& ta D1

2

Trin Bink Minh 1.BG Qubcphdng  Trang chir: hitps://mod.govvaf NVDA 20% Google CF 5 D& hidu 4 DE hidu Xhéng &p Khéng tra i =4
NguyEn Tulin 16 3.BG Qudc phing  Tin e - sy kién htlps://mod.gc NVDA 207 Chrome 1 5 = Hod Tidu §& trang dugrc dit 1 = khong Tl diddeetheer idn t 4 T dEtitl =3
1.B§ Quicphong  Tintirc- sy ki¥n hitps://mod g VDA 203 Google Ct 4 D& hidu nhing khdng & 2 Tidu 88 15 rang ahumg i 2 Khéngtsh |
1By Quicphong  Ché dd chinh sich: https://moc NVDA 202 Chrome 1§ = HodtTrang b tiéu 3 13 chE 1= khng Trang kisdng hE R cipd 1 = khong Tiéu B tr 1 =4
J Tean Biok Mink 1.By Qubcphong  Ché & chinh sdch: hitesy//moc NVDA 202 Google CF 3 Dor dung1a muc ChE d 2 khong Soc tén trang wet éng Tiéw dé tr 1 =)
2 1.BGQuBcphdng  B3iviet: hitps:/fmod.govm/vn NVDA 20; Chrome 1 5 = Ho Tidy d# trén teinh duy@ § = knbng Tisu &8 trén trinh duyét 5=hoan tTigu dEtrl1= ®
1.ByQuicphang  B2iviét: hitpsy//mod.gavwnAm, NVDA 207 Google Ct 5 Phin dnh ding npi dur 1 = khdng Khang mB th tén trang w 5 Tringnhat =¥,
2.8 Congan Trang chi: hitps://bocongan.go NVDA 202 Chrome 1 5 = HodrVi day i trang ché nén § = hodn t Tirong tir nhuz glal thizh / Khéing 4p Do ddy s 1=
3¢ _Trin Bink Minh 2.8¢ Cong an Trang chi: hitps:/fbocangan.go NVDA 207 Google CF 5 = Hoai D3 hiéu 5= hokn t C¢ titw 0% rf rang Khéng $p Khong c6
52 inguyEn Tudn Ta .86 Congan Pha b gléo due phap luSt: hE NVDA 207 Chrome 15 = Hodi Tiéu 64 the hin trén tr 2 = khing Tiéu 02 trang khbog b ¢ 1 = khong Trang Kha 1 =K
12 Tr3n Bink Minh 2.Ba Chngan Phé bign giao duc phip ludt: ht NYDA 20: Chrome p S C6 the hifu 3 €6 tidu 6& nhung khing 1 KHoNg 6 1=F
14 iNguyln Tudn TH 2.8 Chrgan Hi dép: hitps://bocongan.gou: NVDR 207 Chrome 1 5 = Mol Tiéu 88 trang phin &nh 1 = khéing Tiéu dé trang khbng h& ¢ 1 = khing Trang c6 £ 1 =3,
1% . Tr3p Bink Minh 2.B8 Congan Hoi dép: hitpsi//bacongan.gov: NVOA 20 Chrome P S o nidu 1= khbng KhBng md t4 tén trang w 1 = ¥thing Tiéu dE o |
Tt Nguydn Tadn Td 2 B3 Congan Bai vidt; bttps;/borongan.gova NVDA 207 Chrome 1 S = Hoai Tiku 62 trang néu Surge 1 = khbng Trang khiing e 9& cipd 5= hoan t Tiéu dE bil =¥
17 T¢3n gink Minh 2.8 Cong an B3i Vi, httpsy//hacongan.gova NVDA 202 Gaogle C 5 ¢ hiéu 3 Dung nhug kidng doct § Yrimg hha
4 ndguyn Tudn T 3.BENgoaigian  Trang chix hitps://mola.govny NVDA 203 Chrome 1 5 = Hobi Tiéu 88 treng dé B3 hon 1 = khang Trang khong hE de cipd 3 Vrangkhd 1=

Fr3a Bink Minh 3.8 Ngoai giso Teang chi hnsz/rnoh.gmvn, NVDA 207 Google T 3 Chiéacth homepage ki 1= khdng Boc I homepage vi ¢in 1= khong Khong c6 Khdr
e, n v r - ot

FETE TRV RSP IV S T SN SOUCE NP NY I SUNE S s SN )

Hinh II1.4: File excel File Excel dit liéu tho, chira toan bg két qua kiém thi, riéng 1é theo timg

cong tdc vién
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3.2.2. Mé tava thong ké b dir lidu goc

M&i ban ghi (dong) trong file Excel chita két qua kiém thir kha ning tiép can
tuong Gng vai 1 trang con (page) trén 1 website cu thé, dugc kiém thir boi 1 cong
tac vién khiém thi, xem Bang II1.2.

Cu thé, mdi ban ghi s& bao gdm cac théng tin chinh sau:

e Website, Trang con dugc dinh gid va Ngudi danh gia: Pdy la ba trudong
thong tin co ban, gitp x4c dinh r6 rang ban ghi nay thudc vé website nao,
trang con ndo, va cdng tac vién ndo 1a nguoi thuce hién kiém tht.

e Két qua danh gia cho 49 tidu chi kiém thir. Mdi tiéu chi dugc ghi lai dudi
dang cap fh(‘)ng tin:

o Diém sb: Thang diém tir 1 dén 5, thé hién muc d6 dat yéu céu cua tiéu
chi d6 trén trang web (1 12 kém nhét, 5 1a tbt nhét).

o MB0 ta 18i: Phin ghi chu ctia cong tac vién vé 18i hodc véan d& phat hién
duge (néu co)

Béng II1.2: Cdu triic bang va méu cia 1 ban ghi trong bé di liéu goc tix file Excel chira b6 di

liéu két qua danh gid tir nhiéu cong tdc vién

i 3 . 1 3 s . :‘ ——T v s i [ L il
Boquocph | Trang chu| Tester |5 Tiéu dé trén|...2 Tiéu d€ trang la ché 4o

ong.vn 01 trinh duyét chinh sach trong khi tiéu
phéan anh ding dé diu tién coa trang lai
tén bai viét 12 van ban huéng dan.

Piéu nay cé thé gy kho
khin cho nguti dung
trong viéc dinh hudng va
tim kiém n6i dung trong

trang.
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Tester |5 Phan anh dung|...1 Tiéu d& trang khong
02 ndi dung, diang, ghi 1a Web Content
nhung  khéng Viewer tiéu dé cép 2

doc bai viét lal

cua trang nao.

Tin tuc su| Tester | ...

kien 01
Tester |...
02
20| Quéc  hoi...
(de thio
ludt)

Céc cOng tac vién khiém thi da chia thanh hai nhom nhé. Nhém A, gom Tréan
Binh Minh va Nguyén Tudn T, da kiém thir webistes thir tur tir 1 dén 10, déng gép
80 ban ghi. Nhém B, gdm Piang Manh Cudng va V5 Cdm Giang, da kiém thi
websites tir 11 dn 20, déng gop 72 ban ghi. Biéu d6 Hinh IIL5 tong s ban ghi
tirng nhom tester va cach chiing phén bé theo loai trang:

80+ Loai trang
1 Trang chi
70+ Em Tin e - sy kién
W Baividt / Didm bdo |
m ChE 46 chink séch |
60 F- TN Van ban, Phap fudt
e Khac )
= 50F X
S |
< e
3 40 .
-]
] |
30+ [
-
201 -
10 [
o
A B
b At o =yt B e T = e = ] a4 i g

Hinh II1.5: Phdn b6 ban ghi theo thé logi va nhom kiém thie
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3.2.3. Chudn bi bé dir li¢u cho thuc nghiém

Trong quy trinh thu thip dir li€u gbc, do thiét ké chua tét & budc tao Google
Form yéu ciu cong tic vién khiém thi phai nhap tht cong mét sb truong thong tin
da duoc chudn hoa trude do, vi du nhu tén trang con, nén d4 phat sinh tinh trang dir
liéu khong ddng nhit — nhu 13i chinh ta, viét tit, hodc viét hoa/thudng khong nhét
quan. Diéu nay dan dén sai 1&ch dir liéu can xir Iy & budc sau. Vi vay, tdi da thuc
hién mot budc xir 1y va lam sach dit li¢u, bao gff)m:

e Chufn hoa thong tin: Ddng bo lai cac truong dir liéu c6 su khac biét trong
cach nhap, vi du tén trang con dugc cOng tac vién nhép khong nhét quén,
giip ddm bao tinh déng nhét va chinh xéac ctia dit lidu.

e Xt ly dir liéu thiéu, trung lip hoic khong hop 1&: Ra soat toan bd tap dit liéu
dé phat hién va xir Iy céc gia tri bi thiéu hogc 16i phat sinh trong qua trinh
nhép li¢u.

Trong tuong lai, budc nay hoan toan co thé duogc loai bo bang cach cai tién
biéu miu Google Form: chuin bi sin danh sach dir liéu chudn hoa dé cOng tac vién
lwa chon (thay vi nhdp tay), tir d6 giam thiéu sai s6t va tiét kiém thoi gian xir Iy sau
thu thap.

Sau khi chuén hoa, tdi da thyuc hién chuyén déi dir liéu sang ciu triic bing
méi, xem Bang I11.3. Cu thd mdi ban ghi mdi dai dién cho két qua kiém thir kha
ning tiép cin cta 1 tiéu chi cu thé trén 1 trang con clia 1 website, va ¢6 diém s

kém mo ta 16i cla toan bd cdng tac vién.

I.l. h"NEuyen Tuin T

1 Boquoc | Trang  chti:| T1. Trang co tiéu dé r0 rang,
phong.v| https://mod.g | phan 4nh ding ndi dung cua diém", "VI day 1a trang chu
n ov.vi/ trang (thudc WCAG phién|cta cng nén tir trang chii ¢6
ban 2.1, tiéu chi 2.4.2). thé dugc bd qua nhung vin

cung cip duoc ngit canh cho
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trang",
2. "TrAn Binh Minh":

diém", "Dé hieu"

"5

367

Quéc
hoi (dw
thao
luit)

Trang  chu
http://duthaoo
nline.quochoi
.vn/Pages/tra

ngchu.aspx

03 Cé canh bao rd rang khi
bat ky thao tic nao lam
chuyén trang (thubc WCAG
phién ban 1.0, ti€u chi 7.5).
MBb ta cy thé 18i néu c6 lién

quan ti€u chi danh gia

1. "Pang Manh Cuong": "3
diém", "Khéng c6 kiéu canh
bao nay",

2. "Vo Cim Giang" "2
diém", "Trang khong c6 bat
ki ddu hidu ndo cho biét dang
chuyén sang trang méi, Tham
chi tiu dé trang vin lubn
khéng déi, lam cho nguoi
ding khdéng biét 1a co tai

duogc trang hay chua."

Bdng 1I1.3: Céu tric bang va méu ciia 1 ban ghi trong bé dit liéu chudn bi cho thire nghiém

Két qua cudi cung sau xtur ly, bo dit liéu dd dugc chuyén doi va lam sach gom

3 675 ban ghi, sin sang cho budc tém tét tiép theo.

3.24. Thich thiec témtit thu cong

Sau khi thu thip dit lieu kiém thir riéng 1é bén trén, mot yéu cu quan trong

tiép theo 1a thuc hién tém tit vin ban mé ta 16i cia nhicu cong tic vién (N ngudi)

thanh mot vin ban danh gia chung cho tirng ban ghi (mdi trang con — mdi tiéu chi).

Tuy nhién, thuc té tir dy 4n kiém thir kha ning tiép can 20 cdng thong tin do

UNDP trién khai cho thdy, nhém du 4n da khong thé thye hién dwoc cdng viée

tém tit chi tiét nay cho timg ban ghi. Thay vao d6, bdo céo cudi cling chi dimg &

phén két luan téng quan do chuyén gia viét, khoéng c6 phin tom tit 18i chi tiét cho

ting trang con — tiéu chi. Nguyén nhén chinh dén tir nhimg khé khin do khéi luong

cOng vi€éc va han ché ngudn luc thuc te:

o Khéi lwong cong viée qua 16m: V6i 3675 ban ghi, uée tinh thoi gian thuc

hién cho mdi ban ghi khoang 60 gidy dé doc ndi dung mé ta 15i tir cac cong
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tac vién va 60 gidy dé viét phan tém tit. Téng cdng, cong viéc nay cin
khoang 122 gi¢ lam viéc lién tuc, va voi ngu(“)n luc thoi gian han ché cua
cdng tac vién khoang 2 gio/ ngay thi cin téi 2-3 thang lam viéc bd sung
thém cho viéc tém tit chi tiét nay.

e K¢ niing han ché ciia cdng tic vién: Cic cong tac vién 1a ngudi khiém thi,
duoc dao tao ngén han dé thuc hién kiém thtr, nhung chua dwgc dao tao k¥
ning bién tdp bdo cdo chuyén nghi¢p. Vay nén khé khian khong chi dén tir
can thém thoi gian 1am viéc, ma con ca ning lyuc dé dap tng yéu ciu chit
legng tom tit van ban chuyén mon sao cho mach lac, rd rang, va nhét quan
giffa cac ban ghi.

Pay ciing 1a 1y do can thiét phai nghién ctru va phat trién quy trinh va coéng cu
tém tit vin ban mé ta 151, nhim phuc vu cac bai todn thuc t& nhu kiém thir kha ning
tiép can website béi nguoi khiém thi.

3.3. Ap dung k¥ thuit tom tit viin ban bing GPT trong tong hop mb ta 15i
3.3.1. Phdt trién quy trinh két hop cong cu tom tit
Thong qua két hop giira kinh nghi¢m thye té trong dy 4n d3 trién khai véi
UNDP v nghién ctru vé cic ky thuit tom tit vin ban tu dong, dé 4n nay dé xuat
mét quy trinh kiém thir kha ning tiép cAn website bao gdm ba tru cot chinh:

1. Chuyén gia vé kha ning tiép can (accessibility): Péng vai trd Ira chon va
x4c dinh céc tiéu chi kiém thir WCAG, ddng thoi x4y dung huéng din chi
tiét gitip dam bao cong tac vién khiém thi c6 thé thuc hién danh gid mot cach
nhit quén.

2. Cong ddng cong tic vién ngudi khiém thi: La luc luong ngudi khiém thi
thuc hién kiém thir trén timg trang con — tiéu chi clia cdc website, sau d6
nhap di liéu vio biéu mau online (Google Form) da dugc chuén hoa.

3. Céng cu tom tit md ta 16i tw dong sit dung GPT-4: La giadi phap quan
trong nhim xir Iy théch thirc thue té v& khéi luong cong viéc va dam bao chét
luong tom tit tuong dwong chuyén gia c¢6 k§ ning bién tap. Cong cu nay
thuc hién tom tit mo ta 18i tir nhidu cong tac vién (N ngudi) v& mét ban tém

tét chung duy nhét cho ting trang con — tiéu chi.



35

Quy trinh dugc minh hoa rd rang trong so d6 ludng sau, thé hién su phdi hop

gifta cac vai tro:

lu P \
o |¢ staRT
.g . 7 = ¢
& Lyra chon cic Websites va
3 Frang Con tuong g can
2 kiem ihr
z L o
A
r )
Lira chon cdc tidu chi
= WCAG va md ta dénh gid
= - J
€ v
2 ~
8 Tao Form Onfine thu thip
81 qua danh gid Trang Con -
Tidu chi
¥,
' v '
g wdng_téc_vién_01> <cong_thc_vién N>
> e ——— iy
‘§ Kidon thir kiid nding tép Kidm thir ki nlng £
= cdn v Lng TTrang o5 - tdn e ting "Trang con -
§. Tl ch Tidu ohi®
g e, e
o
=]
g 4 h 4
=
8 Hhip kft qua {2 58, hap két qud { DiEm sd,
b8 18 %} dn Form Orine e 12813 13,3 dn Forn Onine
e .
g
= Xuat bo diF liéy 12 01 fle
S Excel ¢hive ca¢ ban ghi ket
? qud gommB i3 Sanhgidtr N
o ©ng t4c vién
£
& -
E .. Tém tat md ta 151 chung cho tirng ban ghi "Trang
£5 con - Tiéu chi” chia g mb A loinéng 1€ cia N
= cong t8c vién
a8 §
u L
‘C
8
Y
Bdo cdo kiém thir khd ning iép can G4 tom 13
2 két qud tr N ¢dng tic vidn, cho ting rang con
5 clia firng websites
g
r
i » END

Hinh IIL6: Quy trinh kiém thik kha ning tiép cdn két hop Chuyén gia - Cong dong cong tdc
vién nguoi khiém thi - Cong cu tom 1t dua trén GPT
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Trong d6, “Céng cu tém tit” trong quy trinh trén 12 mot thanh phén cbt 16,
dugc nghién ctru phat trién chi tiét trong dé 4n va s& dugc mé ta cu thé & céac phﬁn
tiép theo.

3.3.2. Phit trién cong cu tém tit

Xdy dung mdt cong cu tdm t4t, 12 mot thanh phén trong quy trinh bén trén,
d8 tém tit van ban 13i kiém thtr kha ning tiép can tir két qua danh gia ciia nhiéu
cdng tac vién khiém thi (N ngudi) cho mdi trang con — tiéu chi. Huéng t6i myc tiéu:

o Tiét kiém thoi gian va cdng strc bién tap.
e Tao ra ban tom tit 15i c6 chét lugng dbng déu, ro rang, d& hiéu cho don vi
chui quan website
M0 ta kién triic giai phap:

Céng Cu Tom Tat van Ban Mo Ta Loi

—)‘ GPT (LLM) I
) o 1A

% Bummarized
@ Ev#uaton Rasuls
\\ ®

Fay&albaronDals

kY

x

Nguedi Ding

Hinh II1.7 Kién triic gidi phdp ciia Cong cu tom tdt
Cong cu tom tit 12 mdt tmg dung web dugc phat trién bang ngdn ngit 1ap trinh

Python, chay trén méi truong dién toan ddm may Google Colab. M6 hinh GPT dugc
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sit dung thong qua API thuong mai cung cAp bdi Azure OpenAl, phuc vu cho viée
tém tit van ban.
Quy trinh hoat dong:

1. Nguoi dung truy cdp cong cu trén web va tai 1€n (upload) tép Excel chira dir
lidu gbc — bao gdbm cac md ta 16i kiém thir kha ning tiép can dugc thuc hién
béi nhidu cdng tac vién cho timg trang web va tiéu chi kiém thir.

2. Cong cu s€ tu dong trich xudt thong tin tir tép dit liéu, bao gdbm: mé ta 16i cua
ting cong tac vién, trang web dugc danh gia, va ti€u chi kiém thir.

3. Cong cu giri dir liéu d trich xuit cing mau prompt dugc c4u hinh sin dén
API md hinh GPT (Azure OpenAl) dé thuc hién tom tit. GPT sé sinh ra ban
tom tit chinh xdc nhung d& hiéu cho mdi trang web/tiéu chi dwa trén thong
tin déu vao.

4. Ngudi ding tai v& (download) tép Excel méi, trong d6 mdi ban ghi chta
thong tin vé trang web, tidu chi va ban tém tit 15i da dugc ty dong tao béi
GPT.

Vi du minh hoa cho diu vao va ddu ra ciia cong cu cho phén tom tit mé ta 13i:
e Dit liéu md ta 18i ban dau:
{
"Céng tac vién 01": "Trang cbé tdi lia khi thuc hién tim kiém
nhung két qua xuidt hién khéng dugc thé hién ré rang vé mac dd

1lién quan dén tir khoéa",

" Céng tac vién 02": "Khéng thé tim kiém bit ky thu gi"
}

e Dit liéu md ta 16i sau khi dwoc cong cu tom tat:
L6i nghiém trong: Chuc ning tim kiém khéng hé trg tim kiém
linh hoat (c6 d&u, khéng diu, thiéu ch@, sai chinh ta). Két
qua tim kiém khéng ré rang hodc khéng xudt hién, gdy khoé khin
cho ngudi dung khi s dung chic ndng nay.

Chi phi ha ting:
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e Cong cu 1a mot tmg dung web, chay trén Google Colab & tier mién phi do doi
hoi it tai nguyén va khong cin chay lién tuc.

e Mo hinh GPT phién ban GPT-4.1 dugc st dung thong qua API thuong mai.
Tai thoi diém kiém tra (31/05/2025) ¢6 bang gia tinh theo token va quy ddi
khoéang 1000 - 2000 Viét Nam dbng/ cho 1 ban ghi tom tit d6 dai nhu vi du

bén trén.

creative tasks and agentic planning. The series features a 1 miion token context window 2nd has & knowlsdae aioff of June 2024,

Becion: Cumreray:
 EastuUs i ! Uniced States - Poltar 53 USD
. |
~ GPT-4.1 series 1
GPT-4.1 sevien Is a highly advenced generai-purpose madel with exensive world fnowledge and an enhar.ed sblity to understan vser infeny, misking it particiiarly adapt at |

Model Pricing {1M Tokens) Pricing with Batch API {1M Tokens}

GVT-47-2025:04-14 i $2 R
Tiehwd e $0.50
Dutpur $8

GUT-4.1-19ini-2025-04- 14 1nput $0.40 A
Cached input: $0,10
Sutput: $1.60

GFT-4 5-ano-2005-(4- 14 rpue $0.10 NjA
TG S 5083
Sutout $0.40

e T ——————

T TS S

Hinh II1.8 Bang gia API mé hinh GPT 4.1 tir Azure OpenAl
Cac phuong an tinh chinh k¥ thuat tém tit trén GPT:
Céng cu dugce phat trién trén nén tang LLM Iua chon 1a GPT-4, nho kha ning xir ly
ngdn ngit ty nhién vuot trdi cling nhu cc wu diém khac di mé ta & 2.3.1. Ly do lya

chon GPT. Nham tim ra cach t6i vu nhit dé ung dung GPT-4 vao cong cu, dé an

thir nghiém 3 phwong 4n prompt trén cing bd dir li¢u, cu thé
Bang IIL4: Ba cdch sinh tom tdt voi GPT-4

Cach Chi tiét Prompt Vi du Prompt minh hoa

Propt gian, baseline dé ; Prompt mau:
Zero-shot do Iwong kha nang ty |
nhién ciia GPT: ; Ban sé& nhan di liéu dau vao
e GPT chi nhin ; nhu sau:
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dir liéu
comment va
tém tit truc tiép.

Tinh diém trung

binh tr scoreg

5).

{

%

"url™:
"https://mod.gov.vn/",
"page": "Trang chu",

"criterion™: "TI. Trang

(néu hop 16, 1- €6 tiéu dé ré rang, phan

anh dang ndi dung cua trang

(thuéc WCAG phién ban 2.1,

tiéu chi 2.4.2) ",
"evaluations": [

{"score”™: 2, "comment”:
"Thiéu nhan alt cho hinh
anh"},

{"score”™: 4, "comment"™:
"Lién két khéng cbé md ta rd
rang” 1 1

}

‘Yéu cdu: Tém tit md ta 1461

kiém tht kha ning tiép cén

' web (web accessibility) va

;
H

!

tinh diém trung binh tu céc
kiém tha vién tu dd liéu

dau vao.

Prompt 2:
Zero-shot with
Instructional

Role Prompting

Mé rng hon prompt , Prompt mau:

1 bang cich bd sung

ngit canh va vai tro:

GPT dugc yéu
chu déng vai
"Kiém thir vién

truéng".

i
H
]
t

S

3
3
3
i
;
1

Ban s& nhan dit liéu d3u vao
nhu sau:
{

"url":

"https://mod.gov.vn/",




e Huéng din si
dung thém ngit

canh -trang web

vamo ta tiéu chi

WCAG dé lam

15 ban t6m tit.

!
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"page": "Trang chu",
"criterion": "Tl. Trang
céd tiéu d& rd rang, phan

anh ding néi dung cua trang

{-{thuéc WCAG phién ban 2.1,

tiéu chi 2.4.2) ",
"evaluations": |

{"score": 2, "comment™:

. "Thiéu nha&n alt cho hinh

anh"},

{"score": 4, "comment":

' "Lién két khéng cé md ta rd

I
i
!
i

rang™ } ]

}

. Yéu cdu: Péng vai 1la kiém

tht vién trudng cdn tao
bang tdéng hop k&t qua kiém

tht d& gi cho don vi chi

'quan website doc va hiéu ho

dang gdp 181 web
accessibility nao. Toém tat
mé td 16i kiém tht khd nidng
tiép can web (web
accessibility) <cho 1 tiéu
chi cu thé tu cdc kiém thu
vién riéng 1lé va tinh diém
trung binh tu cdc kiém thu

vién tu dit liéu dau vao.

Prompt 3: Few-

Mé& réng hon prompt Prompt miu:




Prompting °

‘shot with Role | 2 bang cach thém vi du:
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Bb sung 2 vi du | Ban s& nhé&n di liéu dau vao

10 rang vé cach

tom tit chuén/ |

te

Hudng

dén

phong cach tém

tit: st dung

“ngit canh 16i”,

“vi du cu thé”,

“két luédn ro”

i
!
£
|
i
£
x
i
i
i

i

nhu sau:

—~—

"url":
"https://mod.gov.vn/",
"page": "Trang chua",
"criterion™: "T1. Trang
cé tiédu d& rd rang, phan
adnh ding ndéi dung cua trang
(thudéc WCAG phién ban 2.1,
tiéu chi 2.4.2)y ",
"evaluations™: [

{"score": 2, "comment”:
"Thiéu nhi&n alt cho hinh
anh"},

{"score": 4, "comment":
"Lidn k&t khéng cbé md tad rd
rang" } 1]

}

Yéu cdu: Péng vai 13 kiém
tht vién truéng cidn tao

bang téng hop két qua kiém

'thit d& gui cho don vi chu

quan website doc va hiéu ho
dang gap 161 web

accessibility nao. Tém tét

'md ta 18i kiém thu khd ning

tiép can web (web
accessibility) cho 1 tiéu

chi cu thé tu cédc kiém thu
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i

i

vién riéng 1é va

tinh diém |
trung binh tlt cdc kiém thu

vién tir dit liéu diu vao.

Vi du vé k&t qua tém tit md
ta 18i kiém thu:A

Vi dyu 01: D liéu dau
vao 1la: "Tiéu dé& trang 1la

ché dé chinh sach trong khi

O

tiéu d& dau tién cua trang
lai 12 vi3n ban hudéng dan.
pidu nay cé thé gay khd
khdn cho ngudi dung trong
viéc dinh huéng va tim kiém

ndéi dung trong trang." .

K&t qua tom td&t 1a: "Léi

tiép can (accessibility)
1ién quan dén su khéng nhit

quan gitta tiéu d& trang va

(tiéu d& dau tién cuaa ndi

‘dung. Vi du cu thé, tiéu 4dé

Or

trang hién thi 1a "ché 4
chinh s&ch", nhung tiéu dé
cap 1 lai 1la "vadn ban hudng
d3n". Su khac biét nay cb
thé gay nhdm 13n cho ngudi
ding, anh hudng dén kha
ning dinh huéng va tim kiém
théng tin."

Vi du 02: Di liéu dau

vao la: "D& hiédu. Vi day 1la
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Tthift phai cs tY “trang

cha" trén tiéu d& cua
rtrang. Thay vao ddbé, trang
néu rd tén 1a "cbng théng
tin dién ta bdé cdng an" 1la
|dd du.". Két qua tém tdt

i:léi: "Khéng cé 16i. Tuy

nhién, cé gép y rang trang
‘chi khéng nhit thiét phai

c6 tu "Trang chi" trong

%

 trang .1a "Céng théng tin

Q

iz

idu d&. Thay vao db6, chi

cdn hién thi rd rang tén

jdién ttd BS6 Cdéng an" ciing du
d&4 gitp ngudi diing nhan
'dién ndéi dung trang ma
khéng gay trung ldp hodc du
thta théng tin."

3.3.3. Phuwong phdp ddanh gida

Dé danh gia chét luong du ra cia céng cu tém t4t 16i dya trén GPT, & 4n s
dung phuong phap danh gia thi cong béi chuyén gia. Cu thé, chuyén gia s& chdm
diém tung ban tom tit dugc sinh ra tir 3 loai prompt khac nhau (Zero-shot, Zero-
shot with Role Prompting, Few-shot with Role Prompting) trén cung mdt ban ghi
dir li€u.

Moi bén tom tat sé duoc chuyén gia chdm diém riéng cho 4 tiéu chi mé ta ¢
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Bang I11.5, theo thang diém tir 1 (rt kém) dén 5 (rét tt):
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Bing II1.5: Huéng dén cham diém thii cong két qua t6m tdt béi cong cu

Tiéu chi

| Cau hoi trong thm

i

Yéu tb kiém tra

Vidu minh hoa

1. Pay da Tém tat dd bao qudt moi Te Liét ké du 18i chinh Ban goc néu3 16i — |
thong tin | diém quan trong trong ban | + Nhic hau qua/vi | tom tit ciing d& cép
goc chiea? pham WCAG (néu 3 15i.
c0)
» Khéng bd sdt quan
diém khac biét giira
cac tester
2. Chinh | Ngi dung cé ding suw thdt | » Dién gidi ding mitc | Ban gbc néi “5/11
xac va khong xuyén tac? d6 nghi€m trong phin tr khoéng doc
+ Ding ding mi dwoc” — tém tit ghi
WCAG, sb Iluogng, “5/117, khéng thanh
trang thai 16i “mot s”.
« Khéng thém/dbi chi
tiét
3.Dé hiéu | Nguwoi khong b;z;j/én ¢ thé | « Caungan< 25 tir | “Lién két ‘xem thém’ |
doc mét lan va hiéu? « Thuit ngr giai  din sang trang khic,
thich/viét ddy di gdy nhim 1&n cho
(WCAG 13.1...) ngudi  ding” — d&
o Tranh rat gon kho | hiéu hon “Link alias |
doén (“btn”, “cbx™) mismatch”. |
* Logic mach lac '
(C6-Van dé —
Hiu qua)
4. Ngin | Théng tin du thira t6i thiéu |« < 120 tx hodc | Thay vi 5 cAu rdi rac.
gon nhung van gii y cot 16i? < 3 cau — gbp 2-3 chu diy
» Khong 13p (khong | du nghia.
nhic WCAG 13.1 hai
1in) |
- B6 ménh d& “nhu |
da ndi & trén”
* Gop y tuong tur
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Két qua danh gia khong chi phuc vu muc dich so sanh hiéu qua cia 3 loai
prompt, ma con trd 101 cdu hot quan trong hon: Li€u chit lugng ban tom tit sinh ra tir
GPT c6 di tot dé thay thé cong viéc tom tit thii cong ciia chuyén gia hay khong.
3.3.4. Thuc hién dinh gid va két qua

Do khéi lugng dif liéu ddu vao rat 16n — véi 3.675 ban ghi, mdi ban ghi c¢6 3
két qua toém tit tir 3 cach prompt khac nhau, tdng cong hon 11.000 ban tém tit cin
d4anh gia — viéc chdm diém toan bd dataset 13 khong kha thi vé ﬁgui‘)n lgc. Vi vay,
dé 4n 4p dung phuong phap liy miu phan ting 10%, tuvong tmg 368 ban ghi, dé
thuc hién danh gia thd cong.

Viéc 14y mau phan tAng gitip gidm tai cong viéc d4nh gid, nhung van dam
bao tinh dai dién va khéch quan cua Kkét qua. Cach léy mau dam bao tinh dai dién,
theo cdc tiéu chi phan ting sau:

e Bao phi toan bg 20 website dugce khéo sat.
e Dam bao du cac loai trang con: Trang chd, Tin ttc — Sy kién, Bai viét/Diém
bao, Ché do chinh sach, va cac loai khéc.

Tiép theo, thuc hién danh gia bing chim diém v6i 368 ban ghi, cho ra két

qua chi tiét &
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Phy luc 02: Cac ban tom tit va két quad cham diém dau ra cong cu tom tat

dua trén GPT, va trung binh diém nhu sau:

. Day du thong tin 4,896 4,847
2. Chinh xéc 4,153 4,297
3. D& hiéu 4,624 4,986

4. Ngén gon 4,698 4,965
Toan bo tiéu chi 4,593 4,774

Danh gia diém cho 3 cach prompt:

e Prompt 1: Diém cao nhét & tiéu chi "Pdy di thong tin" (4.90), thip nhét &
tiéu chi "Chinh x4c" (4.15) do difn dat chwa rd rang, thiéu bdi canh. Phii hop
nhét cho yéu ciu cin d6 dy di thong tin cao. Vi du mdt tém tit mo ta 15i boi
Prompt 1: Trang c6 tdi lai khi thire hién tim kiém nhung két qua xudt hién
khong dugc thé hién rd rang vé mikc dé lién quan dén tir khéa. Khong thé tim
kiém bdt kp thir gi.

e Prompt 2: Diém rit cao & tiéu chi "D& hiéu" (4.99) va "Ngin gon" (4.96),
nhung thip hon mét chit vé tiéu chi "Chinh x4c" (4.30). Phu hop nhit khi
cin mot ban tom tit d& hiéu, ngr?’m gon va xuc tich. Vi du mft tom tat cung
md ta 181 trén boi Prompt 2: Chike ndng tim kiém khéng hé tro tim kiém linh
hoat (c6 dau, khéng ddu, thiéu chit, sai chinh td), két qua tim kiém khong ré
rang hodc khong xudt hién.

o Prompt 3: Piém cao déng déu & ca 4 tiéu chi (ddc biét "DE hiéu": 4.99,
"Ngin gon": 4.94). Cén bang tbt giita tét ca cac tiéu chi va hiéu qua téng hop
cao. Vi du mot tom tit cing md ta 131 trén boi Prompt 3: Loi nghiém trong:
Chite ndng tim kiém khong hé tro tim kiém linh hoat (c6 ddu, khéng dau,
thiéu chit, sai chinh td). Két qud tim kiém khéng ré rang hodc khéng xudt

hién, gdy kho khdn cho nguwoi dimg khi svr dung chirc ndng nay.
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Panh gia chung dya trén muc tiéu danh gia:
1. Céc ban tém tit do GPT sinh ra dat diém dénh gi4 chuyén gia rét cao (déu
trén mirc 4/5 & cac ti€u chi).
2. Chét lugng céc ban tom tit tir GPT, dic biét 1a Prompt 3, thé hién kha ning
thay thé t&t cho viéc tom tat thi céng, v6i wu diém ndi bat & su dé hiéu, ngin
gon, va do chinh x4c tdt.
3. Prompt 3 dwoc danh gia la cach hiéu qua nhit, cin dbi dugc tit ca cac
yéu cu ciia mot ban tém tit tét va tiém ning cao dé sir dung thay thé cho
cong viéc thi cong.
Nhu -Vaiy, cdng cu tom tit dua trén GPT du tot dé thay thé cong viée tom tit mod ta
16i kha ning tiép cén thi céng clia chuyén gia, va lwa chon cich Prompt 3 (Few-
shot with Role Prompting) cho cong cu nay.
3.4 Két Iuan

Chuong III da trinh bay thyc nghiém chi tiét v& nghién ciru va phat trién quy
trinh kiém thir két hop véi cong cu tom tit vin ban dua trén mé hinh GPT dé téng
hop m6 ta 16i kha ning tiép can web. Quy trinh nay bao gbm ba tru ¢ot chinh: (1)
Chuyén gia xdy dung bd tiéu chi va huéng dan, (2) Cong ddng nguoi khiém thi truc
tiép kiém thir va thu thap dir liéu, va (3) Cong cu tém tit tr dong bang GPT dé tong
hop két qua tir nhiéu ngudi dénh gia.

Két qua thuc nghiém khing dinh tinh kha thi va hidu qua ciia quy trinh dé
xult. Cong cu tom tit vin ban st dung GPT, dic biét v6i phuong 4n Prompt 3
(Few-shot with Role Prompting), dat chit lugng vuet troi (diém trung binh trén
4.89/5), @m bao dé& hidu, ngin gon va dd chinh x4c cao. Tuy nhién, viéc 4p dung
GPT ciing can luu ¥ kiém so4t @6 chinh xac dé tranh sinh ra cac 16i khong c6 that.

Téng thé, su két hop giira quy trinh va cong cu da giai quyét hiéu qua thach
thirc v& khdi lwong cong viée 16n va ning luc bién tip han ché ciia cong tac vién
khiém thi, m& ra tiém ning tmg dung rong rai trong cac dir 4n tuong tu vé danh gia

kha nang tiép can s trong twong lai.
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KET LUAN VA KIEN NGHI
Két qua di dat dwore

Dé 4n d3 hoan thanh viéc nghién ciru va phat trién mot quy trinh kiém thi
kha niing tiép céin web danh cho cdng tac vién khiém thi, két hop cing céng cu
tom tit md ta 16i tr dong sit dung GPT-4. Quy trinh gdm ba tru ¢t chinh: (1)
chuyén gia xdy dung tiéu chi v huéng din kiém thir; (2) cong ddng cong tac vién
ngudi khiém thi thue hién kiém thir thyc & va thu thap dir lidu; (3) cong cu tom tat
tu dong bang GPT dé tdng hop két qua kiém thir tir nhidu ngudi ddnh gia

Két qua thyc nghiém tir du an da trién khai ciing nhu cdng cu t6m t4t méi
trén bd dit liéu tir 20 website dich vu cong cho théy:

e Quy trinh phdi hop chiit ché giita cic vai tro, gitip didm bao chét luong
danh gia, tinh nhit quan va d& dang 4p dung thuc té trong diéu kién han ché
ngudn luc.

e Cong cu tém tit 16i dwa trén GPT, dic biét v6i cach prompt Few-shot with
Role Prompting (Prompt 3), cho két qua cao v& d6 ddy du thong tin, chinh
xéc, d& hiéu va ngin gon (diém trung binh trén 4.89/5 theo danh gi4 chuyén
gia).

o Hiéu qua téng hop bio cdo dwoe cai thién rd rét, gidm dang ké thoi gian
va cbng sirc so v&i phuong phap thi cong, gitp tiét kiém hang trim gior lao
dong ma van dam bao chét lugng béo céo déu ra & mirc chuyén nghiép.

Pé an da khing dinh tiém nang ‘ng dung mo hinh LLM néi chung, hay
GPT-4 noi riéng, trong bai toan tém tit 13i kiém thir kha ning tiép c4n va kha ning
thay thé quy trinh tém tét thi céng trude day, gop phén ning cao hiéu qua kiém thir
va thiic ddy co hoi nghé nghiép cho ngudi khiém thi.

Han ché va hwéng phat trién

Bén canh nhimg két qua dat duoc, nghién ctru van con mdt sé han ché va can
tiép tuc hoan thién:

e Gié6i han vé pham vi d4nh gia cong cu: Hién tai méi thuc hién dénh gia thit

cdng boi chuyén gia trén khoang 10% tip dir lidu. Can mé rong danh gia



toan b cic ban ghi con lai, ddng thoi bd sung nhiéu chuyén gia tham gia dé
da dang géc nhin va hoan thién céc tiéu chi chdm diém.

Cii thién prompt: Két qua danh gia c6 thé dugc cai thién hon nita bang cach
tinh chinh prompt dya trén phan héi tir nhidu chuyén gia va du an thuc té.
Tinh chinh cAu hinh GPT: Ngoai c4c k¥ thuat prompt, thi mé hinh GPT cho
phép cai dit cac thong sb cAu hinh nhu temperature, top_p, max_tokens. Vi du
v6i théng s temperature, né cho phép cai dit gia tri tir 0.0 t&i 2.0. Gia trj cao
hon nhu 0.8 s& lam cho dau ra ngiu nhién hon, trong khi gia tri thap hon nhu
0.2 s& lam d4u ra tip trung va c6 tinh quyét dinh hon.

" Ting cuwdng kha ning giai thich ciia cng cu: Trong twong lai, c6 thé két
hop k§ thuat Retrieval-Augmented Generation (RAG) véi kho vi du thuc té vé
16i WCAG @ gitip cong cu tém tit khéng chi tao ndi dung mach lac ma con

gi4i thich r rang Iy do va minh hoa bing vi du cu thé cho timg 16i phat hién.

Mé rong ap dung: Quy trinh va cbéng cu co thé duge mé rong theo hudng:
Str dung cac LLM khac nhu Claude (Anthropic), Gemini (Google) hay LLM
mi m& méi ndi DeepSeek; Ap dung cho céc linh vuc kiém thir kha ning tiép
cdp khac nhu véi img dung chay trén Windows, hay thiét bj di dong
Android, iOS.
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PHU LUC

Phu luc 01: M3 ngudn cong cu tém tit viin ban mé ta 15i dya trén GPT
# Import thu vién can thiét
import pandas as pd
import json

from openai import AzureOpenAIl

# Ham doc file JSON chida dif 1iéu kiém thl
def read_json_file(file_path):
""'poc file JSON chira dir 1iéu kiém thi'"'
with open(file_path, 'r', encoding="utf-8') as file:
data = json.load(file)

return data
# === TAO PROMPT ===

# Cach 1: Zero-shot Prompt - Tém tat co ban, khdéng cung cdp vi du miu

def create_prompt_1(record):

Tao prompt dang Zero-shot
evaluations = "\n".join([f"- {e['score']} diém: {e['comment']}" for e in
record[ ‘evaluations']])
prompt = f'''Ban sé& nhan dir liéu sau:
URL: {record['url’']}
Trang: {record['page’']l}
Tiéu chi: {record['criterion’]}
banh gia:
{evaluations}
Yéu c3u: Tém tat moé tad 18i kiém thlir web va tinh diém trung binh tUr cdc kiém
thir vién.'"’

return prompt

# Cach 2: Zero-shot with Role Prompting - Thém vai trd kiém thir vién trudng
va huéng dan rd hon
def create_prompt_2(record):
"''Tao prompt dang Zero-shot cé vai trd kiém thir vién trudng''’
evaluations = "\n".join([f"- {e['score’']} diém: {e['comment']}" for e in
record[ ‘evaluations']l])



prompt = f'''Ban 13 kiém thir vién trudng. Hdy téng hop két qua kiém thir
tlr cdc cbng tac vién:
URL: {record[‘url’']}
Trang: {record['page']l}
Tiéu chi: {record['criterion']}
banh gia:
{evaluations}
Yéu cau: Tao bang téng hop k&t qua kiém thir dé gii cho don vi chd quan
website doc va hiéu ho dang gip 16i web accessibility n3o. Tém tat md ta 16i
kiém thi khd nang tiép can web (web accessibility) cho 1 tiéu chi cu thé tir
céc kiém thir vién riéng 1& va tinh diém trung binh tir cdc kiém th&r vién tir
dir 1iéu dau vao."'"'

return prompt

# Cach 3: Few-shot with Role Prompting - Cung cdp vi du mi3u d& GPT tham khdo
trudc khi tém tat
def create_prompt_3(record):

"''Tao prompt dang Few-shot with Role Prompting'''

evaluations = "\n".join([f"- {e['score']} diém: {e['comment']}" for e in
record[ 'evaluations']])

prompt = f'''Ban 1a kiém thir vién trudng. Pay 13 2 vi du mau:
vi du 1: L6i tiéu dé trang khéng nhat quan, gdy nham 13n cho ngudi dung.
Vi dy 2: LA6i thiéu alt text cho hinh anh logo, gdy khé khan cho ngudi khiém
thi.

DIt 1iéu can xur ly:
URL: {record[’'url'l}
Trang: {record['page’']}
Tiédu chi: {record[‘criterion']}
banh gia:
{evaluations}
Yéu cau: Tao bang téng hop két qua kiém thdr dé giri cho don vi chi quan
website doc va hiéu ho dang gip 16i web accessibility ndo. Tom tdt mé ta 16i
kiém thd&r khd nidng tiép cén web (web accessibility) cho 1 tiéu chi cu thé tir
cdc kidm thlr vién riéng 1é& va tinh diém trung binh tir cdc kiém thir vién tir
dir 1iéu dau vao.''’

return prompt

# === GOI GPT API ===

# Ham glri prompt t&i GPT (Azure OpenAI) va nhan két qua tém tat
def generate_summary(prompt, api_key, endpoint, deployment_name):
"*'GUi prompt téi GPT API va nhan k&t qua tom tat''®
client = AzureOpenAI(
api_version="2025-01-01-preview",
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azure_endpoint="https://your_azure_openai_modelname.cognitiveservice

s.azure.com/",
api_key="YOUR_AZURE_OPENAI_KEY_HERE"
)
response = client.chat.completions.create(
model=deployment_name,
messages=[{"role": "user", "content": prompt}],
max_tokens=500

)

return response.choices[@].message.content.strip()



Phu luc 02: Céc bin tém tit va két qua chAm diém diu ra cong cu tém tit

dwa trén GPT

Phu luc nay trinh bay két qua danh gia thu céng cia chuyén gia dbi vé6i ba

phwong 4n prompt dugc st dung trong céng cu tém tit mo ta 16i kiém thir kha ning

tiép c4n web. M3i ban tém tit dugc chim theo bén tidu chi:

e Tiéu chi 1: Diy du thong tin
e Tiéu chi 2: Chinh xac
e Tiéu chi 3: D& hiéu

e Tiéu chi 4: Ngin gon

Két qua dugc chim diém trén tap miu 10% phan tang dir lidu gbc, tuong ting

368 ban ghi, dam bao dai dién cho 20 website va cac loai trang con. M3u minh hoa

bang dit liéu véi 2 ban ghi:

2w g3 o ..e.??'" =3 = =3 Dol Rl Rl Il el A A A A Al Al
33| Z3d SF [gE2Z | B8 | Pf (9% BoECBOBOBREREOEOEREDEDED
TEE tis =g [FgZz |2 | SR |CER FaPabFeReFaProreRere e R RS
£5 553 S %3 s ne Tl E|F|F|F|E|EF|E|F[B|F|E
1. Bai viét: B2 {"Nguyé vé thirfr | Thi tw di | Khén 5 5 4 4 5 5 5 5 5 5 5 5
Bo https://mod.gov.vn/v Tiéudé | n  Tudn | dichuyén | chuyén g co
Qué | n/noi-dung/sa- (headin | Tu": "V& | thi céc | gira cac | 16
c cdesfsacdes-tidoan- | gy duge | thi wr di | tien @& | tidn & | nghié
phon | dai-bieu-quan-uy- gan chuyen cia trang | hop ly, | m
g trung-uong-bo-quoc- dung thi  cac dap ng | dap ung | trong.
phong-vao-lang- tioh tyr | tién dé | ding dGng muc | Thi
vieng-chu-tich-ho- logic cia trang muyc dich. dich ciu Wy
chi-minh-va-dang- {thude dap (ng | Ding trie ndi | tiéu
huong-tuong-niem- WCAG | ding muc dich. | dung, gitp | dé
cac-anh-hung-liet-si phién mupc nguoi hop
ban dich”, ding @& | 1y,
1.0, "Trin dang dicu | dap
tiéu chi | Binh huéng. {mg
3.5). Minh": muc
M6 ta | "Pung dich
cu thé | muc dinh
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co lién g ndi
quan dung
tiéu chi cho
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BS https://mod.gov.vo/v gui tim | n  Tuan | khong tim kiém | nghié
Qué | o/noi-dung/sa- kiém Ta™ thi hién | khdng m
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phon | dai-bieu-quan-uy- duge khong tim kiém. | thi hodc | Két
g trung-uong-bo-quoc- thé thé hién | Ké qua | tra v& 18 | qui
phong-vao-lang- hién két qui | chi véu | (Hup/l.1 tim
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chi-minh-va-dang- cach d& | kiém", 1a Unavailabl kh6n
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thiét.

Danh sach ddy du cac ban ghi tém tit va két qua chim diém dugce nop kém

dé an duéi dang file Excel.
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Phu luc 03: B) dit liéu goc thu thap tir du an UNDP

Trong khuén khd du 4n hop tic gitta UNDP va Hoi nguoi mu Viét Nam,
nhém dy an da td chirc viée kiém thir va thu thap két qua kiém thir cia 20 websites.
Toan bd két qua kiém thir ctia tirng cdng tac vién duge nhép trén Google Form, nén
c¢6 thé xuit ra thanh 1 file Excel chung. Mbi ban ghi (dong) trong file Excel chita
két qua kiém thir kha nang tiép cén tuong tng v6i 1 trang con (page) trén 1 website
cu thé, duoc kiém tht bdi 1 cong tac vién khiém thi. Cu thé nhu minh hoa dudi, luu
y do hon 100 cdt nén da xoay (cot -> hang) dé thuan tién trinh bay minh hoa trong
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home

mod.gov.vn

TIN TUC - sy KIEN
QDND VIET NAM
auic PHONG VIET NAM
QUAN K% - CHi DAO
HANH CHINH CONG
CHE 00 - CHINH SACH
THONG TIN - DICH Vi
English

Tha Bay, 17/8/2024

bo-quoc-phong-xet-duyet-diem-c...

Bd Qudc phong xét duyét diém chuin tuyén
sinh quan sy nam 2024
(Bgp.vn) - Sdng 16/8, tai HA N&i, Ban Tuyén
sinh quan sy (TSQS) Bé Quéc phéng td chirc
Hoi nghj Xét duyét diém chudn TSQS ndm
2024, Thuong tudng Nguyén Tan Cuong, Uy
vién Trung wong Pang, Uy vién Thudng vy
Quén Oy Trung wong, Téng Tham muu trudng
QPND Viét Nam, Thi trudng Bd Quéc phong,
Trudng Ban TSQS B Qudc phong chi tri hdi
nghi.

BS Quéc phong trd I&i cir tri tinh Pha Yén
phan &nh ché d6 cho ngudi tham gia chién
trudng Campuchia con thap
B6 Quéc phong tra 1oi clr tri tinh Binh Dinh
kién nghi ch& 6 hang thing cho ngudi tham
gia chién trudng Campuchia d3 dugc ché do

mot [an
L& ky niém [an thir 78 Ngay Déc lap nwéc Cong
hoa An Do

B& Qudc phong tra I&i ¢l tri tinh Bic Kan kién
nghi hudn luyén nghia vu gudn sy tir 1978-
1982 dugc bdo hiém y té theo Quyét dinh
62/2011/QD-TTg

B Qudc phong tra I&i clr tri tinh Bic Giang
ki€n nghi nguwai hoan thanh nghia vu quan sy
tir 30/4/1975 - 31/12/1989 dugc ché G theo
Quyét dinh 62/2011/QP-TTg
B Qudc phong ting Bing khen cho 3 tap thé
v3 8 cd nhan ¢6 thanh tich xuat sic dot xuat
trong tim ki€ém ctu nan, khdc phuc hau qua
thién tai
detail current=true&urile=wcm:...
T6ng cyc Chinh tri so két ¢dng tac phdi hop
xdy dung, hoat dong khu vuc phong thu
detail current=true&urile=wcm:...
BO Qudc phong - B& Cong an gdp mat ky niém
79 ndm Ngay truyén thdng Cong an nhan dan
detail current=true&urile=wcm:...
P4y nhanh tién d8 trién khai K&t ludn clia Ban
Thudrng vy Quén dy Trung wong va Ban
Thudng vu Thanh Gy Thanh phd HS Chi Minh
a0l NGOAI Quéc PHONG
detail current=true&urile=wcm:... L& ky niém
fan thir 78 Ngay Dac 1ap nudc Cong hda An Do
(Bgp.vn) - T8i 16/8, tai Ha Noi, Dai s quan An
D6 tai Viét Nam long trong t6 chirc LE ky niém
fan the 78 Ngay Boc lap nuwdc Cong hoa An Do

(15/8/1947 - 15/8/2024).
Pai twdng Phan Vin Giang ti€p Tu lénh Luc
lwong Quéc phong Ma-lai-xi-a

Téng cudng hop téc gilfa Canh sat bién Viét

AL eR®

Lién két & dau trang "vn" khi kich hoat
vaio khéng ¢6 g hién  thj;
Céc lién két nhu: gidi thidu, tin tie, cai
cach hanh chinh,
WebForm_DoPostBackWithOptions(new
WebForm_PostBackOptions("“ctl00$cti43
SlkSearch1", "", true, ", ", false,
true)),... khéng thé kich hoat duwgc bang
ban phim;
Lién két Pages/default ¢é thé& kich hoat
duwge nhung vi nhin cho lién két khdng
r& rang va khi m& link ra chit & lién két
nay bj 16i nhidu, 1dam cho ngudi dung réat
khé dé hiéu duwgce ndi dung.
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Khéng cé CheckBox nao.
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1 = khang dé tiép can chiit nao

g Eg o
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= Tiéu d& cla mbi cot duge doc lai khi di chuyén | Khi di chuyén qua tirng & thi chi doc
o . P ~e 2 A . a A ~ogea
g '8 gitracac 6 duwgc ndi dung cua 6 d6 ma khong rd tiéu
g 5 deé cot do 1a gi.

W
s
WY O .C b 5 = hoan toan dé tiép can 5 = hoan toan dé tiép can
k= oL U cC
2358 8n

w 5 <

<g © g ‘E (@)
ITsRESS
- Bang nay duoc dung dé liét ké thong tin. Khong co 16i
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I
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S 5SESS
zZsE£cs2
= Thanh didu huéng cla trang ludn dirng & vi tri | H3u hét cac trang khac déu cé thanh diéu
: d3u trang khi di vao cac trang con hodc vao | hudng dong nhat véi trang chd, chi ¢
+ g céc bai déng trong muc tin tirc. lien két "Dich vy cbng tryc tuyén” 13
25 khong ddng nhat. Khi m& lién két "Dich
o @ vy cdng tryc tuy&n” thi tidu d@ trang van
i la BO Xay dyng.
ccwoweoeld 5 = hoan toan dé tiép cén
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(S [od Q AT \U S
Z2SESETSE
S T4t ca céc link dBu cé thé tiép can trr muc | Khéng cé I6i.
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5 '8 trang chu. Muc trang chu chi dwoc gan nhan la
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\0 hm +
O o 3 -
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= Trang s& dung nhidu hinh dnh minh hoa cho | Céc hinh dnh trén trang da phan dugc
Q ) [ . a . . " < “ s P a ~ . P
- cac bai viét nhung lai khdng dinh dang thuoojc | dinh kém mét lién két, lién két d6 co
t g tinh dlng cho céc hinh dnh nay. Khi ditng G d€ | nhin cling khong thyc sy rd rang va
S tim ki€m thi trang khong h& ¢é bat ky hinh dnh | trudc khi doc nhdn cla lién két thi trinh
- nao. doc man hinh chi nhan dién va doc la
(G

"hinh dnh khong cd nhan™.
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di
chuyén dén |

Thanh
ki€m
hién

tim
ug
trong trang
va c6 thé
duworc

51

5 = hoan toan dé tiép can

5 = hoan toan dé tiép cén

S1 Mb ta cy
thé 16i do:

Hoan toan tiép can dugc vdi thanh tim ki€m

Khong cé 16i

{co
sai

dau, khong

o

S2 C6 thé
tim  kiém
bing nhigu
cach
ddu, thiéu
chir,

1 = khong dé ti€p cdn chit nao

$2 M6 ta cy thé 16i d6:

Khéng thé tim ki€ém bat ky ndi dung nao khi gd
¢6 diu, khéng diu hodc gb ky tw ngdu nhién.
Tham chi dung cac tir khoa tir tiéu d8 céc bai
viét trén trang chi cling khong tra vé két qua
nao.

Khi gd tir khoa tim ki€m c6 dau va day dd
cac tir chia mot bai vidt, mot lién két... thi
méi hién ra két qua hodc néu gb khong
ddu nhuwng chi mdt vai tir dau tién (vi dy
nhu: "khanh thanh"} thi cling ¢6 hién ra
két quad nhung vi tir khéa chung chung
nén sé hién ra rat nhiéu két qua; cdn néu
gd khong diu, g& thiéu chit... v&i mot tir
khda dai va khdng hoan toan day dd nhu
t8n mot bai viét, mot lién két nao do thi
s& khéng hién thi k&t qua.
Nghia 1a g&n nhu phai g tir khéa ding
nhu tiéu d8 cha bai viét, lién két... thi
mdi cho ra két qua.

thé
hay
(1.0

tim kiém ¢o
n

cach dé tiép

S3 K&t qua
a

dugc
c
khong

1 = khdng dé tiép can chit nao

1 = khdng dé ti€p cén chit nao

$S3 MO t3 cy thé 151 do:

Khéng thé tim kiém bat ky ndi dung nao khi g
c6 dau, khong ddu hodc gd ky tw ngiu nhién.
Tham chi diing cac tir khoa tir tidu d& cac bai
vidt trén trang chd cling khong tra vé két qud
nao.

M6t didu tha vi 13 trang duge tai sau khi chon
tim kiém xuat hién mot khung tim kiém khac
vd mot nat tim ki€m v&i nhdn rd rang. Tuy
nhién, s&t dung khung tim ki€m nay cling
khang mang lai két qua kha quan hon.

Két qud tim kiém khong dwoc hién thj
dudi dang la mot tiéu dé, mot bang...
nén phdi dung cic phim mii tén di
chuyén f&n lwot qua tirng muc dé di dén,
hodic néu nhu ngudi ding da quen vdi bd
cuc clia trang thi c6 thé di chuyén nhanh
&1 mot thanh phan nao doé & gan két qua
tim kiéfm rdi dung phim miii tén di
chuyén dén.

Trang
khéng v
dong
chuyén néu
khéng  kich
hoat  céc
link  hodc

01

5 = hoan toan dé ti€p can

1 = khong da ti€p can chit nao

01 M9 ta cy thé

161 d6:

Trang khong c6 cac yéu td ddng, khdng bi
chuyén trang ng3u nhién.

O trang chil c6 mot ComboBox "Lién két
cac website", khi dung mii tén duyét qua
danh sach rdi bdm Esc d€ thoat ra khdi
danh sach thi trang ty dong chuyén sang
mat tab méi ma khong cé bat ki diu hiéu
nao théng bao cho ngudi dung biét dang
chuyén sang trang mai.
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£ cwiEg WS 8 Kh6ng ép dung Kh6ng ép dung
EEE>5¥ g
= g ‘g S5+
N S < & QD §
osEs838<c
= Trang khong cé muc dién thdng tin nén khdng | Trang khdng c6 yéu cau nhap théng tin.
Py thé kiém tra 16i
L]
8%
£ w>u g + | Khéng ép dung 1 = khéng dé ti€p cin chit nao
c €c &% ©
~G T = O Q
[ I \45 - ::L
8 L o ° 'tq; w0
nS =@ 0355
o8=2£€35 &
- Dang canh bdo nay chi phit hop trong cic | & trang chil c6 mot ComboBox "Lién két
£ trwdng hgp trang dang thu thdp théng tin | cac website", khi dung mii tén duyét qua
g ngudi ding va can ddm bdo théng tin duoc | danh sich rdi bdm Esc d& thodt ra khoi
i thu thap day dl. Véi dang trang cung c&p tin | danh sach thi trang tw d0ng chuyén sang
L5 tlrc nhur thé nay thi viéc tich hop co ché canh | mét tab mdi ma khong cé bat ki dau hiéu
=0 <
" fg béo 12 khéng can thiét. nao théng bdo cho ngudi ding biét dang
o= chuyén sang trang mdi.
@ Trang can xay diyng lai tir viéc can nhic théng | Céc bai viét trén trang lién tuc ludn phién
- tin nao can thé hién trén trang d& phan ching | thay déi vi viy s& rit khd dé xic dinh
) ra thanh cac nhom thich hop. Sau dé céc link | dwoc vi tri, rat khé dé c6 thé duyét dugc
<, can duoc dinh dang va gdn nhan pht hop d& | qua nhidu bai viét dé tim duoc tin tiéc
iyl tranh viéc link dugc dit loan trong trang. R§t | mong mudn. Trong khi kha ning dua ra
© ; nhidu hinh anh duoc ding nhung lai khéng | két qua tim kiém cla trang lai khong
- dwoc gan thudc tinh 13 hinh dnh. Trang sé trd | duoc tot.
<§> © nén d& hi€u hon néu heading dugc dung

<

dung.

Danh sach diy du cac ban ghi bo dir liéu gbe va file dir liéu gbc duoc nop

kém dé 4n dudi dang file Excel.
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BO KHOA HOC VA CONG NGHE CONG HOA XA HQI CHU NGHIA VIET NAM

HQC VIEN CONG NGHE Poc ldp - Tw do - Hanh phiic
BUU CHINH VIEN THONG

BAO CAO GIAI TRINH
SUA CHUA, HOAN THIEN PE AN TOT NGHIEP

Ho va tén hoc vién: Phi Pang Khoa
Chuyén nganh: Hé théng thong tin
Khéa: 2023 dgt 2
Tén dé tai: Nghién ciru cong cu tém tit vin ban vé mo ta 13i khi kidm thir kha nang tiép can
web
Nguoi huéng din khoa hoc: PGS.TS Pd Trung Tudn
Ngay bao v¢: 19/07/2025
Céc ndi dung hoc vién dé stra chita, bd sung trong dé 4n tdt nghiép theo y kién dong

g6p ctia Hoi dbng chdm d 4n t6t nghiép:

TT Y kién hoi dong Sira chita ciia hoc vién
4 Chinh sira 161 soan thao, 18i ngir Hoc vién d ra soat, chinh sira cac 16i soan thao, cac
phap, chinh ta 161 ngit phap
2 Chinh stra phr?m danh muc ky hiéu, Tiép thu gép y ciua Hoi d(‘")ng, hoc vién da cap nhat
chir viét tit ndi dung mo ta rd nghia
3 Giai thich & hon céc tiéu chi trong | Tiép thu gép ¥ ctia Hoi ddng, hoc vién da bd sung
bd huéng din WCAG ndi dung & muc 1.3 thudc Chuong 1
Tiép thu gbép ¥ cua Hoi ddng, hoc vién da bb sung
4 Thiéu mé ta v& xit ly tham sb trong | ndi dung v& tinh chinh tham s6 trong OpenAl GPT
OpenAl GPT model model nhur temperature, instruction, & muc huong
pht trién thudc Két lusn va Kién nghi
Ha Noi, ngay Yt thang § nam 2025
Ky x4c nhin cia
CHUTICHHOIPONG  THUKYHQIPONG  NGUOIHUONG HOC VIEN

CHAM DE AN DAN KHOA HOC

| WJ/ DZcu% /”“ s

TS. Nguyén Duy Phuong  TS. Ping Hoang Long  PGS.TS P& Trung Tuin Phi Pang Khoa



B KHOA HOC VA CONG NGHE CONG HOA XA HQI CHU NGHIA VIET NAM

HQC VIEN CONG NGHE Déc lip - Tw do - Hanh phiic
BUU CHINH VIEN THONG

BIEN BAN
HOQP HQI PONG CHAM DE AN TOT NGHIEP THAC ST

Cin cir quyét dinh sé Quyét dinh sb 1098/QD-HV ngay 26 thang 06 nim 2025 cia
Gism déc Hoc vién Cong nghé Buu chinh Vién théng vé viéc thanh 1ap Hoi ddng chim dé
4n t6t nghiép thac sT. H6i ddng da hop vio hdi. .J.Zﬁ.giay..ac)phﬁt, ngay 19 thang 07 nim 2025
tai Hoc vién Céng nghé Buu chinh Vién thong dé chim dé an tét nghiép thac si cho:
Hoc vién: Phi Ding Khoa
Tén d& 4n t&t nghiép: Nghién cilru ¢éng cu tém tit vin ban vé mé ta 15i khi kiém thir kha
niing tiép cin Web

Chuyén nganh: H¢ théng théng tin M s6: 8480104
Céc thanh vién cia Hoi ddng chdm @& an t5t nghiép co mat: ..5.../ 05

T © HOVATEN TRACHNHIEMTRONGHD |  GHICHU
1 | TS. Nguyén Duy Phwong Chu tich
2 | TS. I):_‘ing Hoang Long Thu ky

| 3 | TS. Vil Viin Théa " Phan bién 1
4 | PGS.TS. Tran Thj Oanh Phan bién 2
5 | PGS.TS. Ping Vin Dirc " Uy vién

Cic ndi dung the hién:

1. Chitich Hdi ddng didu khidn budi hop. Céng b quyét dinh ciia Gidm ddc Hoc vién Cong
nghé Buu chinh Vién thong v& viéc thanh 1ap Hoi ddng chdm d8 an t6t nghiép thac si.

2. Ngudi huéng din khoa hoc hojc thu ky doc 1y lich khoa hoc va céc diéu kién bao vé dé
an tbt nghiép ciia hoc vién. (c6 ban ly lich khoa hoc va Kkét qua cac moén hgc cao hoc cla

hoc vién kém theo).

3. Hoc vién trinh by tom tat dé 4n t&t nghiép.

4, Phanbién 1 doc nhin xét (cé van ban kém theo)

5. Phan bién 2 doc nhin xét (¢6 vin ban kém theo)

6. Céc ciu héi clia thanh vién Hoi ddng:

...... P,ﬂa&é TA.NL,,T VAVQ;TLQC;,R
BT 37 PN S D PN = ﬁ{)x‘&a‘mu’gﬁﬁ a...mi..,o\;\m.j..f&lﬂi‘mg

P L R — SRR S 1 SO — et AR e et
eerereen B LM e 8B e T M Areee gmmﬁ....c(j{a ...... ....C;z,uk...-. ..............................
Rhas Srany 2 88 T Tl QG S
T&w@&mﬁmé\,&i‘gﬂccdﬂamff}.& “{mjﬁmmag; fl/dj -

ay

7. Tra 1di cta hoc vién: £
&



C. NS f’ i«...:ﬁm&j KE‘QQ a.a. m-u*‘;w Qm)xg 4D ﬁamj LSO 4.
% fz " VIO A\mgz V. duzaa.. Wi -Fi}.uu‘bﬁg au...vﬁ. \:u.. A };a!

10 1A 4y
8. Thu ky doc nhan xét vé qué trinh thc hién d& 4n t6t nghiép cia hoc vxen (co vin ban kém

theo).

9. Hai ddng hop riéng:
- Bdu Ban kiém phiéu:

1. Truéng Ban kiém phiéu: T&.Nfﬁu&ﬁ@* Piasg ?ﬁwmg
2. Uy vién Ban kidm phiéu: T_\.... c.w}«%
3. Uy vién Ban kiém phiéu: T S... \/ - V@w Tﬂabﬂ. ..........

- Hbi ddng chim @2 4n t&t nghiép bang b6 phibu kin.
- Ban kiém phiéu 1am viéc:
- Trudng Ban kidm phiéu bao cao két qué kiém phiéu (c6 Bién bdn hop Ban kiém

phiéu kém theo) .
- Diém trung binh ciia dé 4n tét nghiép: ? }g ..........
Két lugn:
1. Céc ndi dung cin chinh su'a., hoan sau bao vé dé an t6t nghiép:
kG \Qﬁn...ccw; ..... {Z ‘a-[,LGl uam\ﬁkm’kﬂﬂb@ija .......

P s TEH G e TR vt sssssghe s seasssnss stz sesss s pnesssnseseessssssennes
mteoed é &%J@MG&J‘A@& um‘% ..... Q@&Q«a u&v‘ ACQM;'LQ.}; ,./'s /Lﬁv% Q\Qv;

-----------------------------------------------------------------------------------------------------------------------------------------
.........................................................................................................................................
-----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------

2.Dé nghl Hog vién cong nhén (hoac ljfzg) va cép bang (hoac khong) thac st cho hoc v1en
,Pg_ .;AodLu f?roc VLQ,M CLPy v oo ca? '*at% 2L G C/&O ,QOC \}!Q‘m

3. D& 4n tbt nghiép c6 thé phat trién thanh d& tai nghién ciru cho

NCS.... KAt eeririnrienn,

Budi lam viée két thic vao. 22.4:30... cling ngay.

Chai tich Thw ky

P/& (,&/O’{\ ﬁwtg

TS. Nguyén Duy Phurong TS. Ding Hoang Long



BO THONG TIN VA TRUYEN THONG CONG HOA XA HOI CHU NGHIA VIET NAM
HQC VIEN CONG NGHE BUU CHINI VIEN THIONG Dée lap - T do - Hanh phic

BAN NHAN XET PE AN TOT NGHIEP THAC SI

Tén dé tai dé 4n: Nghién cliu cdng cu tom tt van ban v& md ta 181 khi kiém thir
kha niing ti€p cdn Web
Chuyén nganh: 11& théng thdng tin
Ma sé: 8.48.01.04
Tén hoc vién: Phi Piang Khoa
Ho tén ngwoi nhin xét: Vii Vin Thoéa
Heoc ham, hoce vi: Tién si Chuyén nganh: Toan hoc tinh toan
Co quan cong tic: Hoc vién Céng nghé Buu chinh Vién théng
NOI DUNG NHAN XET

I/ Co sé khoa hoc va thire tién, tinh cdp thiét ciia dé tai

Trong bdi canh Viét Nam dang trién khai manh mg& qué trinh chuyén d6i sb, kha nang
tiép ciin céc dich vy s6 cha nhom ngudi khuvct tdt trg thanh van dé duoc guan tam giai quyct
ctia nha nude va céc doanh nghiép cung cdp dich vu s6. 1TAu hét cic dich vu s0 duge cung cap
dudi dang Website. Do d6, van dé kiém thir va ddnh gia khé néng lle cn Wcb cua cac nhdém
ngudi yéu thé trong x4 hoi theo cdc bd huéng din quédc té c6 vai trd hét sirc quan trong. Do dic
thil ciia shém ngudi khuyét tat, qua trinh kiém thir va ddnh gia kha ning tiép can Web do céc
d6i tuong khuyét tat thye hién can ¢6 cdc cdng cy tu dong hd trg.

Be &n voi tidu d& “Nghién ciru cong cu tdm {it vin ban vé mb ta 13 khi kiém thr kha
ndng uep cén Web” cua hoc vién Phi Dang Khoa tdp trung nghén clu {ing dung mb hinh Al
GPT dé tao cong cu tom tAt viin ban v& mo ta 15j khi kiém thir kha nang tiép can ch Vi véy,
dé 1ai d& an c6 tinh cip thiét, c6 y nghta khoa hoc va thuc tién.

I/ V& ndi dung chéit lugng cha dé 4n, nhing két qua dat duogc
Dé an duoc trinh by trong 51 trang bao gbm phan mé ddu, 3 chuong ndi dung, phan

két ludn va danh muc cdc tai li¢u tham khao. Ngoai ra dé 4n con ¢6 3 phu luc md té cac dir lidu
lién quan dén ndi dung dé an.

Chuong 1 clia dc 4an gdm 6 trang, trinh bay tdng quan cic kién thirc co sé vé kha néng
tiép can Web va céc vén & lién quan. Fuv nhién néi dung clia chuong nay kha so sai va bd cuc
chua thét hop ly. Hoc vitn cin hi¢u chinh chuong nay theo hudéng bé sung cac ndi dung v& bo
huéng din WCAG 2.1AA, céc vén dé vé I\mm thir va ddnh gia kha néng hcp cén Web theo
WCAG. Trén co s¢ do, trinh biy bai toan cin gidi quyét clia d& dn. Muc 1.4 K&t luan nén hiéu
chinh thanh muc K& luén chuong 1.

Noi dung chinh cta chuong 2 la nghién cliu cdc k¥ thult tom tht van ban va dé xuit
phuong phédp téom 141 viin ban vé& md ta 13i khi kiém thir kha nang tiép can Web dugc trinh by

[



trong 11 trang. Deé an da trinh bay khd so sai v& mot s6 k¥ thuat truyén théng va md hinh ngdn
ngit lon dé giai quyct bdl toan tom tat van ban. Pé Jua chon mé6 hinh A1 GPT de giai qu;dc bai
todn dat ra trong dé 4n cin bd sung cic ndi dung v& dic didm cla cc vin ban vé mé ta 181 khi
kiém tht kb ning tip ¢an Web va céc yéu clu cin dat cia cac t6m tt. Muc 2.4 Két ludn nén
hiéu chinh thanh myc Két ludn chuong 2.

Churong 3 ctia dé 4n gdm 26 trang, trinh bay cdc ndi dung trién khai thir nghiém tom tit
van ban vé md (& I3i khi kiém thir kha nang tiép cén Web. st dung m0 hinh AT GPT va céc vin
de lién. quan. D& hop 1y hon, céc ndi dung cia muc 3.1 vé gidi thigu dy an danh gia kha ndng
tiép cén 20 cdng thono tin dién t&r nén chuyén vé chuong 1. Hoc vién cin bd sung cic ndi dung
mb ti céc déc diém ciia bd dir lidu kiém thir, cdc tidu chi danh gi két qua tém tat.

P& an duge chia thanh céc chuong muc r3 rang va co ban bam sat cic ndi dung theo dé
cuong dé duoc phé duytt. Tuy nhién, dé &n chua [am 18 cac dong gop chia hoc vién trong giai
quyét van d& dat ra. Vi vy, phén két ludn cia dc 4n cén dugc higu chinh va trinh bay chi tiét
hon vé ce két qua dat dugc va hudng phét trién tiép theo cha dé an. Phdn md diu cua dé 4n
cin hiéu chinh néi dung va hinh thic theo quy dinh cta Hoc vién va két qua dat duge coa dé
&n. Nén bd sung cic ndi dung lién quan dén c4c hinh trong dé 4n thi hop Iy bon.

Trong dé 4n con c6 kha nhiéu 13i in an phai stra chira tai cdc trang S, 21, 31, 43, 45, 46,
50, ... Phin Danh muc tai liéu tham khao cin duoc trinh bay theo ding qui dinh ctia Hoc vién.

I/ Nhitng véin d& cin gidi thich thém

(1) Giai thich r& hon cac tiéu chi vé kha nang tiép can Web trong bo hudng ddn WCAG 2.1AA
dugc sir dung trong dé an?

(2) Néu chi tiét k¥ thut prompt trong GPT 4.1 dé tom tit van ban trinh bay trong hinh II.1
(trang 15) cita dé an.

(3) Giai thich rd hon céc bude trong quy trinh t6m tit vin ban mé ta 16i kiém thir kha ning mp
cén Web theo WCAG trinh bdy tai hinh 1116 (trang 34). Pdng thoi, néu ro tidu chi danh gia kéi
qué tom tit vin ban mé ta 18i kidm thir sir dung trong dé 4n?

IV/ Két Juiin

T6i ddng v cho boc vién Phi Péng Khoa duge bao vé dé 4n voi dé tai “Nghicn ciru cong
cy tom tat van ban v& mé ta 18i khi kiém thir kha niing tidp cdn Web” trude Hai ddng chim dé
an t6t nghiGp thac s cha Hoc vién. Tuy nhicn, dé& dam bao cht luong dé an 5t nghiép thac st
chuyén nganh He théng théng tin, hoc vién cn chinh sita ¢& an va giai trinh 13 trudc Hoi ddng
che vén dé duoc gop y trén day.

Ngay 14 thang 07 ndam 2025
Nguoi nhin xét

\gi,*{

TS Vil Vin Théa

[}



CONG HOA XA HOI CHU NGHIA VIET NAM
Déc Idp — Tw do — Hanh phiic

BAN NHAN XET DE AN TOT NGHIEP THAC S
(Dimg cho ngudi phén bién)

Tén dé tai dé an t6t nghlep Nghién ciru cong cy t6m tit vin ban v& mé ta 13i khi kiém
thir khd néng tiép c4n WEB.

Chuyén nganh: Hé théng thong tin

Ma chuyén nganh: 8.48.01.04

Ho va tén hoc vién: Phi Ping Khoa

Ho va tén ngudi nhan xét: Tran Thi Oanh

Hoc hadm, hoc vi: PGS.TS
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NQI DUNG NHAN XET

I/ Co s& khoa hoc va thyc tin, tinh cAp thiét ctia dé tai:

D2 tai bam sat thuc trang han ché kha ning tlep cén sb tai Viét Nam, ¢6 s6 liéu va
minh chirng cu thé. Piéu ndy cho thiy nhu ciu nghién ctru va tng dyung gidi phép 1a
hoan toan ¢ that va can thiét, dic bigt khi phép Iy con thiéu hut.

Dé tai dia trén nén tang céc tiéu chuin quic té (WCAG) va céc huéng nghién ciry vé
tém tit van ban, mo hinh ng6n ngit 16n (LLM) — c6 hé thng, bam sét xu huéng cong
ngh¢ hién nay. Giai phap tép trung vao quy trinh va cOng cu c6 thé ap dung ngay, phu
hop ngudn lre han ché, gitp phét huy vai trd ngudi khiém thi trong kiém thir — dbi
tugng rét cin duge trao quyén trong bdi canh tiép can sb.

I/ Noi dung ciia dé 4n t5t nghiép, cac két qua da dat duge:

Dé 4n tt nghiép d& thyuc hién:

+ Xay dung quy trinh kiém thir kha néng truy cp web cho ngudi khiém thi,
+ Thir nghiém cdng cu t6m tit ty ddng mo ta 15i dva trén GPT

I/ Nhitng vén dé cin giai thich thém:

- Cén giéi thich 13 y nghia trong bang viét t4t: Vd LSA cin dich sang tiéng Viét, sau
d6 méi gidi thich y nghfa.



- Céc muc ciia chuong c¢an cin trai, ko can gitta nhur hién tai.

- V& quy trinh thu thép di lidu:

+ Tinh dgi dién: Céc trang dugc chon ¢ du phan 4nh sy da dang cuia céng thong tin
dién tir khong? Vi du cic dang trang chuyén biét nhu form ding ky, tra ctru két qua c6
duge kiém thir khong?

+ Khi 2 cdng tac vién cho két qua khac nhau trén ciing trang, c6 dbi chiéu khéng?

+ C6 budc hoi ¥ cong tic vién dé ddng nhit cach chdm diém khong vi viée phén chia
mirc 1-5 v6i cac CTV ¢6 thé hiéu khéc nhau

- V& dénh gia chét luong tém tit: D

+ D& 4n chura chi ra cach do lwdng chét hrong ban tém tht so véi tém tht chuyen gia:
¢6 diing chi s6 nao khong (BLEU, ROUGE, hay chi chim diém)?

-t

+ Thiéu mé ta v& xir Iy prompt va tham sb: Phén mé ta prompt con so sai. Chua rd
prompt cAu tric ra sao dé ddm bao GPT hiéu ngit canh kidm thir accessibility, tranh tra
ra vén ban chung chung. Ngoai ra, cac tham sb nhu temperature, max_tokens, hé théng
instruction nén dugc néu dé chirng minh hoc vién cé didu chinh ti wu.

+ Rui ro phy thudc ha tng bén thtt ba: Viéc chay qua Azure OpenAl gitp dé trién
khai nhung ¢6 Ui ro chi phi token bién dong, quota gi6i han hodc API hét free. Nén dé
xuét huéng mé& nhu: deploy md hinh local (nfu quy mé 16n), hay i wu chi phi bing
batching request. . digkilakin |

+ Chua ¢6 minh chimg kiém thir thyc té: C6 khéo s4t cOng téc vién hoc chuyén gia
so sanh output GPT véi tém tit do con ngudi 1am?

Céu hdi:
1. Toém tat GPT c6 xir Iy t6t cdc mo 4 15i da dang, khong dong nhét, ¢6 cau dai
lting ciing khong? Ban di c6 test case ndo thé hién han ché?

2. Ban dy dinh m& rdng cdng cu thé nao de: khéng phy thudc 100% vao GPT
thuong mai (trong trudng hop tai chinh bi cat)?

1V/ Két lujn:
Ddng y cho phép hoc vién bao vé d& an tdt nghiép. Tuy nhién, hoc vién cin 1am rd
thém cac y duge néu & muc III.

Ngay thang 7 nim 2025
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