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Tém tit: T rong béi canh dao tao truc tuyén phat trién manh, hoc liéu dién tir can duoc
thiét ké theo hwong ca nhan hoa va dé cdp nhat. Hoc liéu am thanh (giong lhuyét minh/bai
gidng) la thanh phan quan trong nhwng quy trinh thu am truyén thong con ton thoi gian, phu
thudc nhdn lwc va khé bao dam tinh nhat quén khi chinh siva néi dung. Nghién ciru nay phat
trién hé thong chuyén vin ban thanh giong néi (Text-to-Speech - TTS) g dung tri tué nhan
tao ¢6 kha ndng mé phéng giong gidng vién nham rit ngdn, tién téi giam nhu cau thu dm khi
san xudt hoc liéu. H¢ théng theo kién tric client-server, tich hop mé hinh viXTTS tinh chinh
trén bé dir liéu viVoice dé tao am thanh theo giong tham chiéu. Két qua thie nghiém cho thdy
dé twong dong giiva giong mé phong va giong goc dat trén 95% va duy tri tinh nhdt qudn
gitta cdc mau giong. Nghién ciru gép phan dé xudt mét quy trinh kyj thudt kha thi dé tich hop
voice cloning vdo xdy dung hoc liéu dién tir ¢6 am thanh trong boi canh tiéng Viét, dong thoi
cung cdp co s cho cdc thir nghiém trién khai tai co sé gido duc.

Tir khéa: nhdn ban giong noi, chuyén van ban thanh giong nai, tri tué nhan tao, hoc liéu dién
ti, gido duc $0

I. Mé dau trd then chdt trong viée dan dat noi dung

1.1. Bi canh nghién ciru va giam tai nh:fin thtrc, song qlfy trinh thu
Chuyén déi s6 gido duc lam gia ting am thu cong van la nat that ve thoi gian,
nhu cau hoc lidu dién tir c6 muc do ca nhan
héa cao, dé cap nhat va c6 kha ning ho trg

chi phi va tinh dong nhat khi can chinh
sta ndi dung.

ngudi hoc trong méi trudng truc tuyén. Nhiimg tién by gin day trong tong
Trong cac thanh phan da phuong tién, hop tiéng ndi va nhan ban giong néi (voice
giong noi thuyét minh/bai giang dong vai cloning) cho phép mo6 phdng giong noi véi

"'Truong Pai hoc Mé Ha No6i, Ha Noi, Viét Nam
2 Sinh vién nganh Cong nghé Thong tin, Vién Dao tao va Phat trién Hoc tap Subt doi, Truong Bai hoc Mo
Ha No6i, Ha Noi, Viét Nam
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dit liéu tham chiéu han ché (few-shot/zero-
shot) dat chat lugng ngdy cang tu nhién.
Céac téng quan gan diy ciing di chuin
hoa thuat ngit, hé thong hoa hudng tiép
can va thudc do danh gia, ddng thoi nhan
manh nhu cau nghién ctru vé& phat hién va
giam thiéu lam dung giong gia (Azzuni &
Saddik, 2025; Roosadi va cong su, 2024).

Mot s6 nghién ctru tai Viét Nam cho
thay tinh kha thi cta viéc ap dung cac md
hinh hoc sau vao xu 1y tiéng noi véi dix
liéu han ché, bao gém nhan dang tiéng
ndi cho ngdn ngli/dir li¢u dac thu va cac
huéng thich nghi giong trong tong hop
tiéng Viét (Nguyén & Tran, 2024; Pham,
2023). Cac cong trinh nghién ctru trén thé
giéi vé& voice cloning va TTS cho ngén
ngit tai nguyén thap tiép tuc mo rong theo
huéng giam yéu cau dir liéu tham chiéu,
tang tinh nhat quan va kha ning chuyén
mién/ngdn ngit (Zhu, 2025; Qiao va cong
su, 2023). Nhitng két qua nay tao tién dé
dé nghién ctru tich hop moé phong giong
n6i vao hoc liéu dién tir, dic biét trong bdi
canh tiéng Viét.

1.2. Khodng trong trong cdc nghién
ciru hién co

Téng quan tai liéu cho thiy, du chat
luong m6 hinh TTS/voice cloning da cai
thién rd rét, van thiéu cac nghién ctru mo
ta day du mot quy trinh tao ra hé thong
hudng dich hoc liéu: tir xur Iy van ban bai
giang, lya chon cAu hinh sinh giong, hau
xtr Iy va quan tri tép 4m thanh dén co ché
danh gia phu hop véi yéu cau su pham.

Thir nhat, phan 16n cong trinh tap
trung vao tdi vu mé hinh hoic thudc do
am hoc, trong khi cac yéu cau dic thu cua
bai giang s6 (tinh nhét quan trén nodi dung
dai, nhip diéu/nhin nha theo phong cach
giang day, kha nang cap nhat nhanh khi
thay d6i noi dung) chua dugc mé hinh

hoa nhu mot bai toan hé théng (Azzuni &
Saddik, 2025; Zhu, 2025).

Tht hai, cach danh gid hién hanh
thuong uu tién cac thang do k¥ thuat (vi du
MOS/CMOS, chi s6 méo phd), nhung con
thiéu tiéu chi phan anh hiéu qua su pham
va trai nghi€ém nguoi hoc trong E-learning
(do 1o, tde do phu hop, phan doan hop 1y,
kha niang duy tri cha y), von c6 thé khong
trong quan hoan toan voi diém tu nhién
am hoc (Marty-Dugas va cong su, 2024;
Liew va cong su, 2023).

1.3. Ly do lwa chon nghién ciru

Xuét phat tir nhu cAu mé& rong hoc
liéu am thanh trong dao tao truc tuyén va
cac han ché cua thu am thi cong, nghién
ctru lya chon hudng tiép can tich hop
TTS/voice cloning dé tu dong héa khau
san xuat giong doc theo giong giang vién.
Trong tAm ctia bai bao 1a (i) thiét ké va
hién thuc hoa hé théng tao hoc liéu am
thanh theo kién tréc client-server; (ii) lua
chon mé hinh viXTTS/viVoice cho tiéng
Viét; va (iii) d& xudt quy trinh danh gia
dinh lwong muc d6 twong dong va tinh
nhit quan cta giong md phong, 1am nén
tang cho thir nghiém trién khai tai co s
dao tao.

V& ban chét, quy trinh thu am
truyén thong ton tai nhiéu han ché: ton
kém thoi gian, chi phi nhan lyc cao, phu
thudc vao thiét bi va diéu kién thu am, khé
dam bao tinh nhat quan khi cap nhat noi
dung, ciing nhu thiéu kha ning ca nhan
hoa theo phong céach giang vién hodc nhu
cau ngudi hoc. Cac moé hinh hién dai nhu
VITS, Transformer, Diffusion hay Voice
Conversion cho phép tao ra giong noi
tw nhién v6i dit lidu tham chiéu han ché
(zero-shot hodc few-shot TTS), giup tu
dong hoa viéc san xuét hoc liéu 4m thanh
ma khong can thu 4m lai nhiéu lan.



Tir tong quan nghién ciru, nhom tac
gid nhan thiy cac cong bd trong nudc va
qudc té ching minh tinh kha thi cta cong
nghé nay, nhung van t6n tai khoang trong
16n: thiéu mé hinh dugc thiét ké riéng cho
bdi canh su pham, dic biét voi tiéng Viét
- mdt ngdn ngit tai nguyén thip - chua co
hé théng tich hop nhan ban giong néi vao
hoc li¢u dién tir va phuong phap danh gia
chat luong chua chii trong dén trai nghiém
nguoi hoc nhu tdc d6 noi, 30 nhan nha, cam
xuc phi hop voi bai giang can truyén tai.

II. Co s& Iy thuyét

2.1. Tong quan vé céng nghé
chuyén vin bin thanh gipng néi TTS

Téng hop tiéng néi dua trén hoc sau
da chuyén dich tir cac luéng nhiéu mo-dun
sang cac mo hinh end-to-end, gitip cai thién
d6 tu nhién, do rd va kha ning diéu khién
nglt di€u. Trong bai toan hoc li¢u, trong
tam khong chi 1a doc ding van ban ma con
la tai tao phong cach giang day on dinh
theo giong tham chiéu, tir d6 giam chi phi
san xuét va hd tro cap nhat nhanh ndi dung.

Céc huéng tiép can nhan ban giong
n6i hién dai cho phép tai tao dac trung
ngudi néi véi lugng dir liéu tham chiéu
nho, tao tién dé xay dung hé thng sinh
giong phuc vu ndi dung dai va can tinh
nhit quan cao. Do d6, nghién ctru tap
trung vao viéc lga chon mo hinh phu hop
tiéng Viét va thiét ké hé thong trién khai
thyc tién (Azzuni & Saddik, 2025).
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2.2. Ung dung Al Voice Cloning
trong hoc liéu 6

Trong hoc liéu s0, giong nodi ho tro
tiép can ndi dung, dic biét ddi véi nguoi
hoc tir xa hodc ngudi hoc can hd trg doc
hiéu; dong thoi ¢ thé cai thién toc do
doc, muc do luu gitr va tu hiéu qua khi
hoc néu duoc st dung nhu mot cong cu hd
tro phu hop (Raffoul & Jaber, 2023). Bén
canh d6, dic trung dién cam trong giong
thuyét minh c¢6 lién hé vo1 muc do tham
gia va dong co hoc tdp trong bai giang
truc tuyén, du tac dong lén diém kiém
tra co thé khong 16 rét (Marty-Dugas va
cong su, 2024; Liew va cong su, 2023).
Vi vay, nhan ban giong noi cho hoc li¢u
can huéng t6i giong doc rd rang, 6n dinh
va phu hop phong cach giang day, thay vi
chi t&i wu cac chi sb am hoc.

I11. Phwong phap nghién ciru
3.1. Quy trinh nghién cuu

Nghién ctru duge trién khai theo ba
budc: (i) khao sat tai liéu va cac mo hinh
TTS/voice cloning, tap trung vao kha nang
hd tro tiéng Vié¢t va yéu cAu dit liéu tham
chiéu; (ii) thiét ké-hién thyc hé thdng sinh
hoc liéu am thanh theo kién tric client-
server; va (iil) danh gia thir nghiém murc
d6 tuong dong va tinh nhat quan cua giong
mo phong dé Iya chon céu hinh sinh giong
noi phu hop.

Quy trinh nghién cldu
Nghién c(u ly thuyét

I Nghién cu mé hinh & img dung

—[ Co sé ly thuyét TTS & Voice Cloning I

-{ Cac huéng tiép can cdng nghé ]

Kién tric mé hinh TTS

—I Hudn luyén & suy ludn (inference)

<{ Tinh chinh & c& nhan héa giong

Khao sat mé hinh TTS (VITSNVIXTTS, OpenVoice, ESPnet)

Dich vy thuong mai (ElevenLabs) I

Ung dung trong gido duc

Ma nguén mé lién quan

Cach dung giong néi (thuyét minh, doc ndi dung, huéng dan)

Yéu cdu hoc liéu dién tir (rd rang, téc d§, dai, nhat quan)

Hinh 1. Quy trinh nghién ciru



234

3.2. Lwa chon gidi phdp

Trong céc giai phap khao sat, viXTTS
dugc chon 1am 18i TTS vi phu hop tiéng
Viét va hd trg nhan ban giong véi mau
tham chiéu ngan. M6 hinh duoc fine-tune
tir XTTS-v2.0.3, m& rong tokenizer tiéng
Viét va tinh chinh trén bd dir liéu viVoice,
nhd d6 cai thién kha ning nim bat dic
trung thanh diéu va cau trac am tiét tiéng
Viét; déng thoi c6 sin trong s6/mi ngudn
ma gitip giam chi phi trién khai va cho phép
tap trung vao thiét ké hé théng va danh gia
chét luong (Le, 2024a; Le, 2024b).

Dé phén tich tin hiéu va trich xuét
dac trung phuc vu dédnh gid, nhom su
dung thu vién Librosa cho cac thao tac
xtr ly am thanh co ban (McFee va cong
su, 2015). bac trung MFCC duogc su
dung dé so sanh twong dong giita giong
mau va giong tong hop theo cach tiép cin
pho bién trong phan tich tiéng néi (Davis
& Mermelstein, 1980).

3.3. Thiét ké hé thong

Duya trén cac phan tich vé mé hinh
TTS, cong cu xu ly tin hi¢u va dac trung
am thanh phu hop cho bai toan tong hop
giong noéi tiéng Viét, nhom nghién ctru
tién hanh xay dung kién trac hé thong
duogc dé xuit nhu sau:

Hé thong sir dung kién trac khach -
chu (client - server), trong do client la giao
dién web dé ngudi dung nhap van ban va
chon tham sb giong doc (tbc do, cao do,
phong céch).

Python cung ciAp REST API, nhin
yéu cAu tir client, thuc hién tién xir Iy van
ban, chia doan va dua vao hang doi xur 1y.

Dich vu TTS dung m6 hinh viXTTS
(fine-tuned trén ViVoice) thuc hién suy
luan, ap dung cau hinh suy luan (Inference
Config) dé sinh séng Am thanh tiéng Viét.

Khéi hdu xir 1y ghép cac doan am
thanh, chuin hoa va luu tép .wav/.mp3
vao kho luu trir; metadata (duong dan,
tham sd, bd nhd dém) duoc luu riéng dé
dé truy xuét va tai sir dung.

API tra lai URL tép am thanh cho
giao dién web, cho phép giang vién/sinh
vién nghe truc tiép hodc nhung vao h¢
thdng LMS hién c6.

CLIENT

Web Ul / LMS Plugin
Nhap van ban, chon tham sé
Nghe hoc liéu

(Request TTS [Tré két qua

\ )

REST API

Nhan request TTS

Tra két qua
7 A

TEXT PROCESSOR
Tién xir ly + chia doan
Luu metadata

Tao job

/

¥
Jé)u? J.?)EEUE URL file

\

\
\Luu metadata

TTS SERVICE (ViXTTS)
Lay tham s6

Suy luan (Inference)
Inference Config

A\

\
. Luu file

vl ~ \

Al MODEL & DATA STORAGE

VVoice Metadata (paths, cache)

VIXTTS Audio Files (.wav/.mp3)

Am thanh / Suy luan URL file

Hinh 2. Kién triic hé thong Voice Cloning
tiéng Viéet cho hoc liéu dién tir co am thanh

IV. Két qua va ban luin
4.1. Két qua phdt trién hé thong

H¢ théng duoc trién khai theo kién
trac web client-server nham tach biét giao
dién va dich vu suy luan TTS, thuan loi
cho m¢ rong va tich hgp. Nguoi dung
nhap vin ban, tai giong tham chiéu va
chon ciu hinh; backend tiép nhén, tién xir
ly/chia doan, suy luan bang viXTTS va tra
vé tép am thanh cuing metadata dé nghe lai
hodc nhung vao LMS.



USER DEVICE

Web Browser Ul
HTTPS request TTS
HTML / JSON / Audio URL

|

REVERSE PROXY
Nginx + SSL/TLS
HTTP REST

BACKEND (Docker)

FastAPI TTS API
\\\

TTS Processing
(text - audio)

| metadata

/

ViXTTS Engine

\\\audio
‘1 r"
STORAGE
Audio Files (.wav/.mp3)
User & Audio Metadata

Hinh 3. Trién khai Al Voice Cloning tiéng
Viéet cho hoc liéu dién tir co am thanh
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4.2. Danh gid va thir nghiém

Dénh gia dinh lugng dugc thuc hién
bang cach trich xuit MFCC tir giong gdc
va giong tong hop, sau do tinh do tuong
ddng gitra cac vector dic trung dé phan anh
mirc d6 giéng giong va do on dinh gitra cac
mau sinh (Davis & Mermelstein, 1980).

Thi nghiém dugc thyc hi¢n sinh 9
giong va so sanh véi giong gbe. Két qua
cho thdy phan 16n miu dat d6 twong dong
trén 95% so véi giong gdc, dong thoi cac
mau sinh tir cing mot giong gdc ¢ mic
tuong dong cao v4i nhau, phan anh tinh
nhat quan cia hé théng. Cac truong hop
thap hon chu yéu lién quan dén cdu hinh
tham s6 suy luan va chat lugng 4m thanh
tham chiéu.

Voice Similarity as Percentages
(Compared to original.wav)

100 97.6% . 98.7% _ 97.9%

96.0% 97.4% 96.3%

90.1%

80

&0

Similarity (%)

a0

20

93.2%

& N &
& é 3 &

g
o o & &

Audio Files

Hinh 4. D6 twong tw giong néi nhén tao theo phan tram

Hinh 5 thé hién ma tran do tuong
ddng giong nédi thé hién muac d6 gan
nhau giira cdc mau 4m thanh thong qua
thang do chuén héa tir 0 dén 1, trong
d6 gia tri cang cao cho thdy muc tuong
dong cang 16n. Pudng chéo chinh cua
ma tran ludn dat gia tri gan 1, phan anh
viéc m&i mau co do trung khop tdi da voi
chinh né. Cac phan tir ngoai dudng chéo
biéu thi mc d6 twong dong giita cac
ban ghi giong ndi dugc tao ra (clone) va
ban gbc. Su phan b mau sic chu dao &

vung d6 va cam cho thiy cac mau clone
duy tri mtc twong dong cao vdi giong
gbc, chimg to mo hinh tong hop giong
noi tai tao dugc dac trung am hoc cbt
161 ctia nguoi noi. Nhitng bién thién nhe
gilta cac cdp giong nhan ban phan anh
su khac biét nho do qué trinh suy luan
va diéu kién sinh Am thanh, nhung nhin
chung vin nam trong ngudng chap nhan
duoc d6i voi hé thong TTS hudng toi
bao toan dic trung giong gdc.
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Audia Files

A
P v S S G S B A

Audio Files

Hinh 5. Ma trdn d¢ twong dong giong ndi
gitta cdc mau am thanh

Phan tich cho thdy cac tham sd
suy luan (temperature, top k, top p,
repetition_penalty, length penalty) anh
hudng truc tiép dén do 6n dinh va muc
tu nhién ctua giong sinh; vi vay nghién
ciu dé xuit mot bd cdu hinh/preset theo
trang thai giong nhim can bang giira
tinh r6 rang va mirc bién thién ngit diéu.
Bang 1 trinh bay céc preset dé xuat 1am
c4u hinh khoi dau cho ing dung hoc liéu
dién tu.

Bdng 1. Tham s6 dé xudt cdu hinh giong doc theo trang thdi cam xiic

A x .~ | Héso lap lai . , So lwgng tir < R
Céam xuc }()ti;lizl‘lal:::g)l (Repetition i%‘:o(}lfpic) khoa chon lgc Dac dlsg; giong
Penalty) (Top k)
Trung 13p (neutral) 0.3 10 0.85 30 Trung tinh
Binh tinh (calm) 0.15 15 0.6 15 Cham, 6n dinh
Budn (sad) 0.2 12 0.7 20 Tram, cam xuc nhe
Vui (happy) 0.4 8 0.9 40 Sang, sinh djng

4.3. So sanh véi hé thong TTS tiéng
Viét mi nguon mé khdc

Dé so sanh chat lugng ctia md hinh
hé théng dé xut trong bdi canh cac giai
phap TTS tiéng Viét hién co, nghién cuu
thuc hién so sanh truc tiép vo1 moO hinh
VieNeu-TTS - mot hé théng TTS tiéng Viét
ma ngudn mé duge phat trién dya trén kién
trac NeuTTS Air (phién ban 0.5B tham sd),
huin luyén trén bo dir liéu VieNeu-TTS
1000h gém 443641 mau giong doc tiéng
Viét. VieNeu-TTS hd trg nhan ban giong
noé1 tuc thi voi chi 3-5 gidy audio tham
chiéu, sinh 4m thanh 24 kHz va cho phép
suy luén thoi gian thyuc trén CPU.

Trong thi nghiém, tong cong 11 mau
giong duoc tao ra tr cung mdt doan van
ban gdc va cung tép 4m thanh tham chiéu
clia ngudi néi (origin), kém thém mot mau
giong nam khac dong vai tro ddi ching.
Hé théng viXTTS duogc chay 9 lan doc lap

dé sinh ra ciac mau clonel-clone9, nham
danh gia muc do 6n dinh ctia m6 hinh qua
nhiéu lan suy luan. Nguoc lai, VieNeu-
TTS chi tao 2 mau dai dién, do mé hinh
ndy c6 cau hinh ¢ dinh va khong yéu cau
13p lai nhiéu 1an dé kiém tra do bién thién.
Tat ca 11 miu dugc dwa vao ciing mot quy
trinh danh gia, cho phép so sanh tryuc tiép
muc d6 tuong dong giong ndi gilta cac
mau sinh va giong gbc, ciing nhu giita hai
hé théng TTS.

Hai hé théng dugc kiém tra dudi
cung diéu kién thir nghiém: sir dung chung
bd cau van ban trich tir nd1 dung bai giang
va cung giong giang vién gbc lam tham
chiéu. Pau ra ciia mdi hé théng dugc danh
gi4 bang bo chi sb da chiéu, bao gom:
MOS du doan (SQUIM, thang 1-5), PESQ
danh gia chat luong cam nhan, STOI do
do ro rang khach quan (thang 0-1), va do



turong dong giong néi dua trén embedding
Resemblyzer/GE2E. Két qua tong hop
dugc trinh bay trong Bang 2, cho phép d6i
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chiéu toan di¢n gitra hai hé thong vé chat
luong am thanh, d6 rd rang va mirc d6 bao
toan dac trung ngudi noi.

Bang 2. So sanh tong hop chat lwong giong néi giita viXTTS va VieNeu-TTS

HE théng MOS (SQUIM) PESQ STOI Speaker Sim
VIXTTS 3,982 2,934 0,989 86,88%
VieNeu-TTS 3,985 3,204 0,988 79,30%

Tir két qua Bang 2, ¢ thé rat ra mot
s6 nhan xét. Thir nhét, vé chat luong am
thanh téng thé (MOS), hai hé¢ théng dat
mirc gan twong duong: viXTTS dat 3,982
va VieNeu-TTS dat 3,985 trén thang 5
diém. Ca hai déu nim trong ving “tot”
va vuot ngudng chip nhan cho ung dung
TTS (> 3,5), cho thay ca hai m6 hinh déu
phu hop dé tao hoc liéu 4m thanh. Thi
hai, vé& chét lugng cam nhan giong nodi
(PESQ), VieNeu-TTS dat diém cao hon
dang ké (3,204 so vé&i 2,934), cho thay
giong noi sinh ra tir VieNeu-TTS c6 chét
lugng cam nhéan t6t hon ¢ murc tin hiéu.
Diéu nay co thé lién quan dén codec 4m
thanh NeuCodec va tan sb lay mau dau
ra 24 kHz ctia VieNeu-TTS so véi co ché
sinh song cua viXTTS.

Thi ba, vé do twong dong giong ndi
(Speaker Similarity), viXTTS wvuot troi
10 1ét so vo1 VieNeu-TTS (86,88% so voi
79,30%). Diéu nay cho thiy viXTTS bao
toan dic trung giong giang vién gdc tt hon,
pht hop véi co ché few-shot voice cloning
str dung mau tham chiéu dai hon so véi zero-
shot 3 dén 5 gidy cta VieNeu-TTS. Trong
bdi canh hoc li¢u dién ti, noi tinh ca nhan
hoa giong giang vién 14 yéu ciu quan trong,
day 1a wu thé dang ké cua viXTTS. Thu tu,
chi s6 STOI (d6 15 rang) cta ca hai hé thong
déu rat cao (> 0,98), cho thiy giong néi sinh
ra déu dam bao do rd rang can thiét cho viéc
truyén tai ndi dung hoc thuat.

Téng hop lai, viXTTS phi hop hon
cho bai toan hoc li€u dién tir nho kha nang

bdo toan giong giang vién cao hon, trong
khi VieNeu-TTS c6 wu thé vé chit luong
cam nhéan tin hi¢u va kha nang trién khai
nhe trén thiét bi dau cudi (hd trg GGUF
lugng tur hda, suy luan trén CPU). Su bo
tro ndy goi y rang trong tuong lai, viéc két
hop uu diém cia ca hai hudng tiép can c6
thé tao ra hé théng t6i wu hon cho san xudt
hoc liéu sé.

V. Két luin

5.1. Két ludn chung

Nghién ctru da phat trién hé thong
mo phong giong no6i phuc vu xay dung hoc
liéu dién tir c6 4m thanh trén nén mo hinh
viXTTS, trién khai theo kién trc client-
server va cung cap ludng xtr Iy tir vin ban
dén tép am thanh dau ra. Thir nghiém cho
thiy hé théng dat do twong dong giong
cao (>95%) va duy tri tinh nhat quan giita
cac mau, qua d6 khing dinh tinh kha thi
ctia huéng tiép can md phong giong noi
trong san xuét hoc liéu tiéng Viét.

Nghién ctru déng gop vao viée lap
day khoang trong vé ing dung nhan ban
giong ndi trong xay dung hoc li¢u dién tu
c¢6 am thanh, dong thoi cung cap nén tang
ky thuat va phuong phap danh gia cho
viéc trién khai thuc té tai cac co so dao
tao. Bén canh do, nghién cuu cling chi ra
nhitng thach thirc con ton tai nhu can tinh
chinh tham sb suy luan dé t6i vu giong
doc cho tung loai ndi dung hoc liéu, can
mo rong bo dir liéu giong giang vién dé
nang cao tinh ¢4 nhan hoa.
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5.2. Han ché va hwéng phidt trién

Han ché chinh gém quy mo thu
nghiém con nho va chua do luong truc
tiép tac dong cua giong md phong 1én
két qua hoc tap. Trong tuong lai, can mo
rong dir lidu giong giang vién, bd sung
danh gia nguoi dung (nguoi hoc/giang
vién) theo kich ban hoc liéu thuc, va
nghién clru co ché tu dong lya chon ciu
hinh giong theo loai ndi dung dé tdi uu
trai nghiém hoc tap.

Ngoai cac han ché ky thuat, viéc
trién khai nhan ban giong noi trong thyc té
dit ra nhitng van dé nghiém tuc vé dao duc
va bao mat thong tin. Cong nghé nhan ban
giong noi co thé bi lam dung dé gia mao
danh tinh, tao ngi dung sai I¢ch hodc xam
pham quyén riéng tu (Azzuni & Saddik,
2025). Trong bdi canh hoc liéu dién tir, rui
ro nay tuy thap hon so véi cac ung dung
thwong mai hay truyén thong, nhung van
can dugc quan 1y chit ché.

Cu thé, hé théng can dam bao: (1)
giong giang vién chi dugc sao chép va su
dung v6i sy dong ¥ rd rang bang van ban;
(ii) tich hop co ché danh dau sd (audio
watermarking) vao tép am thanh dau ra,
cho phép x4c minh ngudn gdc va phat hién
gid mao; (iii) thiét 1ap chinh sich quan
tri quyén truy cap, gidi han déi tuong
dugc phép tao va phan phdi giong mo
phong trong hé théng LMS. Nghién ciru
trong tuong lai can két hop cic phuong
phéap phat hién giong gia (deepfake voice
detection) dé tao 16p bao vé bd sung khi
trién khai & quy mo 16n.

5.3. Dong gop cuia nghién ciru

Pong gop cua nghién ciru gdom: (1)
dé xut va hién thuc hoa mot hé théng tao
hoc liéu 4m thanh bang TTS; (2) trinh bay
quy trinh Iya chon md hinh tiéng Viét va
cu hinh phu hop véi san xuét hoc liéu

dang am thanh; (3) cung cip cach tiép can
danh gia dinh luong vé d6 tuong dong va
tinh nhat quan cua giong noi dé dua vao
trién khai thyc tién.
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AI-BASED VOICE CLONING SYSTEM FOR DIGITAL
LEARNING MATERIAL DESIGN

Dang Hai Dang', Quach Thi Hanh'!, Nguyen Van Hoang?, Nguyen Duc Tin?

Abstract: In the context of the rapid expansion of online education, digital learning
materials needto be developed using new approaches that enhance personalization, accessibility,
and communicative effectiveness. Audio-based resources, particularly narrated speech, play a
crucial role in modern E-learning systems. However, traditional recording workflows remain
limited because they are time-consuming, heavily dependent on human resources, and lack the
flexibility for rapid updates. This study focuses on developing an artificial intelligence (Al)-based
text-to-speech (TTS) system capable of simulating and reproducing natural-sounding voices,
aiming to shorten, or even eliminate, manual recording in the creation of learning materials.
The system is implemented in a client-server architecture, leveraging the viXTTS model, fine-
tuned on the viVoice dataset, to generate audio learning materials from the instructor s original
voice. Experimental results show that the system achieves a high similarity to the original voice
(above 95%) and maintains consistency across cloned speech samples. The study contributes
to addressing the gap in the application of voice cloning and voice reproduction technologies
in the Vietnamese online education context, while providing a practical testbed for deployment
at the institutional level.

Keywords: voice cloning, text-to-speech, artificial intelligence, digital learning materials,
digital education
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