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TOM TAT

Bai bao nay gidi thiéu mot tng dung thuc nghiém ctia mo hinh
FastPitch, mot mo hinh hoc sau manh mé& cho bai toan chuyén
d6i vin ban thanh giong n6i (TTS). FastPitch duoc xay dung trén
kién tric Trans-former va mang dong tham chiéu, cho phép tao
ra giong néi tong hop tu nhién, muot ma va chinh xac. Trong bai
béo ndy, cac tac gia da sir dung mo hinh FastPitch dé tao ra giong
n6i tong hop cho cac doan vin ban tiéng Viét mé ta cac ndi dung
thong bao. Cac tac gia da danh gia chat lwong ciia giong noi tong
hop bang cach thu thap phan hoi tir nguoi dung. Két qua cho thiy
giong no6i tong hop do FastPitch tao ra dugc nguoi ding danh gia
cao vé do ty nhién, tréi chay va kha nang truyén tai thong tin tot.
Bai bao nay déng gop cho linh vuc nghién ciu TTS bang cach
cung cap mét vi du vé cach sir dung md hinh FastPitch cho cac
g dung thuc té. Két qua trong bai bao cho thay FastPitch co

tiém ning duoc sir dung trong nhiéu wng dung khac nhau.

1. GIOI THIEU

1.1. Toéng quan

Trong thoi dai chuyén d6i sd ngay nay,
chuyén dbi van ban thanh giong noéi da tré nén
quan trong trong nhiéu linh vyc, tir cong nghé trg
1y 40 dén doc sach bao tu dong va hd tro giang
day truc tuyén. Bai toan nay doi hoi kha niang
chinh xac, ty nhién va trdi chay cua giong noi
t6ng hop, dac biét 1a khi xur Iy cac doan vin ban
dai va phuc tap. Pé nd luc nang cao chit luong
va hiéu suat cia hé théng chuyén doi van ban
thanh giong noi (text-to-speech), moé hinh
FastPitch da tré thanh mot lya chon hang dau cho

cong dong nghién ctru va ing dung cac bai toan
chuyén dbi van ban thanh giong néi.

Trong bai bao nay, chung toi gidi thiéu va
ung duyng mo hinh FastPitch trong bai toan
chuyén d6i van ban thanh giong néi. M6 hinh
FastPitch 1a mot mo hinh tong hop giong n6i moi
nhat dwa vao kién trac Transformer va mang
dong tham chiéu. Véi Kién tric tién tién nay,
FastPitch da ching minh kha nang tao ra giong
no6i tong hop tu nhién, trdi chay va chinh xéc.

Ching t6i tién hanh danh gia mo hinh
FastPitch trén cac bo dit liéu tu xay dung theo
thuc té, bao gém ca vin ban thong thudng va cac
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van ban chira cac ngdn ngilr chuyén nganh da
dang. Két qua cho thay giong noi tong hop do
FastPitch tao ra dugc ngudi dung danh gia cao vé
d6 tu nhién, tréi chay va kha ning truyén tai
thong tin.

Bén canh do, chung t6i ciing trinh bay céac k¥
thuat tién xir Iy va t6i uu hoa hiéu suat ma ching
t61 da ap dung dé cai thién kha ning chuyén doi
van ban thanh giong noi vai toe d6 cao va chét
lwong 6n dinh. Nhirng ki thuat nay khong chi toi
uu héa md hinh FastPitch ma con giup tang
cudng trai nghiém nguoi dung trong viéc st dung
g dung chuyén doi vian ban thanh giong noi.

Bai bao nay khong chi tap trung vao viéc
trinh bay mo hinh FastPitch va két qua thuc
nghiém, ma con dong gop vao linh vuc nghien
ctiu chuyén 601 vén ban thanh giong néi bang
Viéc cung Cap MGt cai nhin tong quan vé ung
dung mo hinh FastPitch va tiém ning phat trién
trong tuong lai. Cac két qua va kinh nghiém trong
bai bao nay hy vong sé dong gop vao viéc phat
trién hé théng chuyén ddi vian ban tiéng Viét
thanh giong ndi hiéu qua va chat lugng trong cac
{ing dung thuc té.

1.2. Cac cong trinh lién quan

Linh vuc tong hop giong ndi tir van ban da
chang kién sy xuat hién cua nhiéu mé hinh quan
trong va dang cht y. Dudi day 1a mot danh sach
cac md hinh ndi troi trong linh vuc nay:

Tacotron 2, dugc gidi thiéu boi Jonathan
Shen et al. vao nim 2018, 1a mot mo hinh tong
hop giong néi str dung mang neural dya trén kién
triic encoder-decoder va mé hinh attention. M6
hinh nay da dong gép quan trong trong viéc tao
ra giong noi tu nhién tr van ban (Shen et al.,
2018).

Deep Voice, cong bd vao nim 2017, 1a mot
mo hinh tong hop giong néi dwa trén deep
learning st dung mang neural mang recurrent
neural network (RNN) dé anh xa tir vin ban dén
am thanh tong hop (Arik et al., 2017).

WaveNet 1 mot mo hinh tong hop giong néi
dya trén mang neural sau, st dung mang neural

convolutional xuyén tang dé tao ra 4m thanh tong
hop v&i chit lwong cao va chi tiét (Oord et al.,
2016).

Transformer-TTS (Skerry-Ryan et al., 2018)
1a mot mo hinh tong hop giong noéi dya trén kién
truc transformer va attention mechanism. Mo
hinh nay sir dung kién trac transformer dé tao ra
am thanh t6ng hop ty nhién va chat luong cao.

DeepSpeech (Hannun et al., 2014) 1a m§t mo
hinh nhan dang giong ndi tu nhién. M6 hinh nay
sir dung mang neural hoi quy don (unidirectional
recurrent neural network) dé chuyén d6i am
thanh thanh van ban.

Céc cong trinh nghién ctru da dong gop dang
ké vao phat trién mé hinh tong hop giong noi tir
van ban. Tuy nhién, trong pham vi dé tai nghién
Clru nay, chiing t6i sé sir dung Mo hinh FastPitch
cho thuc nghiém, cac nguyén ly va cach xay dung
mo hinh s& duoc trinh bay trong phan tiép theo.

2. MO HINH FASTPITCH
2.1. Tong quan

Mo hinh FastPitch 13 mot mé hinh tong hop
giong ndi tir van ban duya trén kién tric
transformer va mang dong tham chiéu. M6 hinh
duogc huan luyén trén dit liéu song song gitra vin
ban va 4m thanh dé hoc cach dy doan pitch va tao
ra 4m thanh tong hop ty nhién. M6 hinh va
nguyén ly hoat dong cua mo hinh FastPitch, nhu
duogc trinh bay trong bai nghién ciu "FastPitch:
Parallel Text-to-Speech with Pitch Prediction”
cua Adrian Lancucki (Lancucki, 2021).

2.2. Cac budc tong hop giong néi

Mo hinh FastPitch tong hop giong néi tir vian
ban dau vao theo cac budc sau:

Buéc 1: Van ban du vao dugc ma hoa thanh
cac vecto bieu dien bang bo ma hoa.

Bugc 2: Pitch duoc du doan cho moi khung
am thanh bang Pitch Prediction Network.
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Bugc 3: Cac vecto biéq dién va pitch dugc
sur dung dé tao ra am thanh tong hop bang bo giai
ma.

_ Budc 4: Postnet dugc su dung dé cai thién
chat lugng am thanh tong hop.
2.3. Kién tric chi tiét cia mé hinh

Mo hinh FastPitch c6 mét kién tric tong
quan duoc thiét ke dé tong hop giong néi tur nhién

Postnet: Sau khi 4m thanh da dugc tong hop
boi decoder, mot mang postnet duoc ap dung dé
cai thién chat lwong 4m thanh tong hop. Mang
postnet trong FastPitch 1la mot mang
convolutional neural network (CNN), duoc thiét
ké dé tao ra am thanh tong hop vai chit luong va
chi tiét cao.

Bang 1. Bang so sanh cac mo hinh TTS

tir van ban, voi kha nang dy doan pitch. FastPitch Tacotron WaveNet
Kién trac mé hinh FastPitch bao gdm cac Man
thanh phan chinh sau: ang . M
g LSTM VE’I ang’no-
Kien mang chu Mang ron tich
tric y RNN chap
.
s W [T = Higu Trung
BN R I N L . o Iy suit Cao binh Thap
Fe Pitch | | Duration | Do phuc
+ Predictor | Predictor ; ,
Con;w R ‘ tap tinh Trung
Conv 1D Nx toan Cao binh Cao
A
Ta0
Hinh 1. M6 hinh Fastpitch (Eancucki, 2021) gingnéi Ty nhién  Tynhién Ty nhién
Bg md héa: Pau tién, van ban diu vio dugc  Téedp Dadang Dadang  Cham
ma hoa thanh cac vecto bieu dien bang mot mo
hinh encoder. M6 hinh encoder trong FastPitch Doi hoi boi hoi
str dung Kién trac transformer, gitip 4nh xa tr vin nhiduse  nhidu su
ban sang cac da! dl@}’l Ve~ct0r thon_% tm_.:MOIL tur D& huén didu didu
trong van ban dau vao s€ dugc biéu dien bang R Cx ) )
mot vector. luyén Kha de chinh chinh
B¢ gidi ma: Sau khi van ban dugc ma hoa, Dung Trung
mo hinh FastPitch stir dung mot mo hinh decoder lugng Thip binh Cao
dé tao ra am thanh tong hop. Bo giai ma cling st ’
dung kién truc transformer, tuy nhién, c6 mot so Ung
khac biét so vai bo ma hoa. dung
Pitch Prediction Network: Dy 1a mot phan ran.g rii o o Han ché

quan trong cia mo hinh FastPitch. N6 c6 nhiém
vu dy doan pitch cho 4m thanh téng hop. Mang
du doan pitch sir dung kién tric mang feed-
forward neural network véi mot sé 1sp fully
connected va ham kich hoat dé dy doan pitch cho
mdi khung 4m thanh.

3. THUC NGHIEM
3.1. Xay dung mo hinh
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3.1.1. Thu thdp da ligu

Qua trinh thu thap dit liéu 1a mot budc quan
trong trong viéc xay dung mo hinh FastPitch va
dam bao chét lvong 4m thanh tong hop. Trong du
an nghién ctru trén dir li€u cac bai thong bao trén
trang chu cua truong dai hoc Giao théng van tai
phan hiéu tai thanh phé H6 Chi Minh (UTC2),
nhém nghién ctru di quyét dinh tu thu &m dé tao
ra mot dataset mang tinh chit riéng cua truong dé
dé dang khdo st va thuc nghiém. Dit li¢u dung
dé huan luyén nhom da sir dung cac bai viét thong
béo trén website UTC2, céc bai viét thuong c6 do
dai tuong ty nhau véi nhiéu loai cha dé nhu thong
bao vé thoi khoa biéu, cac thong bao lién quan
dén cong tac sinh vién ciia Nha trudng.

Dué6i day 1a mo ta chi tiét vé qua trinh thu am
tung buac thuc hién:

*Chudn bi méi trwong thu dm:

Qua trinh thu am dugc thuc hién ¢ phong
hop nhim dam bao mot khong gian yén tinh va
tach biét. V&i khong gian nay, c6 thé loai bo tiéng
on tir bén ngoai va tao ra mot moi trudng tinh
lang, khong c6 su xao lac hay tiéng dong xung
quanh.

Diéu nay rat quan trong trong viéc dam bao
chat lugng 4m thanh thu dugc 13 t6t nhét co thé.
Mot khong gian yén tinh va tach biét giup toi da
hoa viéc ghi lai giong n6i ma khong bi anh huong
boi cac yéu to ngoai vi khong mong muon nhu
tiéng dong tir bén ngoai hoic tiéng vong trong
phong.

V6i khong gian ca nhan va yén tinh, c6 thé
tao ra mot moi truong thu am chuyén nghiép va
t6i wru hoa chéat lugng 4m thanh. Diéu nay dam
bao rang dir liéu thu thap duogc 1a chinh xac va
dang tin cdy dé sir dung trong viéc xay dung mb
hinh FastPitch cho website n61 UTC2.

*Sgp dung thiét bi thu am chdt lwong:

Qua trinh thu 4m sir dung mét thiét bi thu 4m
chét lugng cao dé dam bao giong nodi dugc ghi lai
mot cach 1 rang va chan thyc. Thiét bi chinh 1a
Mot micro thu am.

Micro thu 4m duoc chon lya ky cang dé dap
g cac yéu cau cla qué trinh thu am. N6 c¢6 kha
ning nhan biét va ghi lai am thanh mot cach
chinh xac, dam bao rang moi chi tiét trong giong
n6i dugce tai tao mot cach tét nhat.

Micro thu &m cling duoc thiét ké de giam
tiéng 6n va tiéng vong khong mong mudn trong
qua trinh thu Am. Diéu nay gitp ting cudng chat
lwong 4m thanh thu duoc va giam thiéu cac yéu
t6 nhidu gdy anh huong dén qua trinh tién xir ly
va huan luyén moé hinh FastPitch.

Viéc sir dung mot micro thu 4m chit luong
cao dong vai tro quan trong trong viéc dam bao
chat lugng am thanh thu thap duoc 1a tét nhat c6
thé. Giup tao ra dit liéu dau vao chinh xac va chat
luong dé st dung trong qua trinh xay dung mé
hinh FastPitch cho website n6i UTC2.

*Chudn b vin bdn:

Qua trinh lya chon van ban s€ chon nhirng
van ban phu hop dé thu am trén website ndi
UTC2. Vin ban bao gém céc tin tirc, bai viét, cac
cau vin hodc doan van ban ngan. Viéc lya chon
van ban dam bao c6 du dir liéu dé huan luyén mo
hinh FastPitch va tao ra 4m thanh tong hop chét
lugng.

Trudc khi tién hanh thu am, tién hanh chuin
bi van ban bang cach loai bo cac dinh dang dic
biét, cac ky hiéu hay th¢ HTML khong can thiét
va chi giir lai noi dung chinh. Diéu nay gitip dam
bio ring vin ban dugc dua vao md hinh
FastPitch 1a trong dinh dang dung va khong gay
anh huong dén qua trinh téng hop giong néi.

12251.wav|anh mudn udng gi khdng|anh mudn udng g
12252.wav|céch t8t nhit dé vao trung tam thanh p
12253.wav|tréi ndy 13 trdi sau riéng|tradi ndy 13
12254 .wav|tdi van ghét viéc phai ra khoi bép va
12255.wav|anh c6 thit gi tir thdi khong|anh cé thi
12256.wav|anh dnh gid sai a|anh dénh gid sai 3
12257.wav|Thong bdo lich thi van ddp trudng dai
12258.wav|tdi -N chuyén ra san bay|tdi -N chuyén

Hinh 2. Vin ban d3 chuén bj dé thu &m

*Thu dm va luu triv dir ligu:
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Tién hanh qua trinh thu 4m va luu trix dit liéu
mot cach can than dé dam bao tinh toan ven va
kha nang truy cap de dang.

Str dung thiét bi thu am dé ghi lai giong noi
theo ting doan van ban. Mdi doan thu am di
duogc Iuu trit thanh cac file &m thanh ¢6 dinh dang
pht hgp WAV. Diéu nay gitp d& dang quan Iy va
xt 1y cac file thu 4m theo nhu cau cua dy 4n.

Pé dam béo an toan va tranh mat dir liéu,
viéc sao luu céc file thu 4m trén cac thiét bi luu
trir khac nhau 13 v6 cing can thiét. Bidu nay bao
gom viéc sao luu dit lidu 1én may tinh c4 nhan va
cac dich vu luu trit truc tuyén. Qua trinh sao luu
dam bao ring dit liéu thu am duoc bao vé va co
san khi can thiét.

Vi dac thu sinh vién tai phan hi¢u truong dai
hoc Giao thong van tai tai thanh phd Ho Chi
Minh da phan 14 sinh vién thudc khu vuc mién
Nam, chinh vi thé nhom tac gia da chon mot ban
sinh vién nam véi chit giong mién Nam dé phu
hop véi ddi tuong khao sat. Trong tuong lai
nhom sé& b6 sung thém day du giong doc cua ca
nam va nir ¢ cac ving mién khac nhau tai Viét
Nam.

3.1.2. Tién xa Iy dw ligu

Sau qua trinh thu thap dit liéu 4m thanh, tién
xu 1y dir liéu dugc thuc hién dé lam sach va cai
thién chat luong. Trong qué trinh niy, mot cong
cu manh mé duoc stir dung la Denoiser, dugc phat
trién boi Facebook, dé giam thiéu nhiéu trong dit
liéu am thanh thu thap.

*Téng quan vé Denoiser

Mo hinh Denoiser 1a mot phan quan trong
trong qua trinh xtr Iy am thanh, duoc str dung dé
giam tiéng 6n va cai thién chat luong am thanh.
Muc tiéu ctia mé hinh Denoiser 1a loai bo tiéng
on khong mong mudn tir mot tin hiéu 4m thanh
da duogc ghi am.

M6 hinh Denoiser cia Facebook 1a mot mo
hinh hoc sau (deep learning) dugc phat trién boi
Facebook AI Research (FAIR) dé giam tiéng on
trong tin hiéu am thanh.

M6 hinh nay duoc huan luyén trén mot
lwong 16n dit liéu 4m thanh chira tiéng on va Am
thanh sach dé hoc cach loai bo tiéng on tir tin hiéu
am thanh da cho.

* Chi tiét qua trinh tién xir Iy dii ligu:

Sir dung cong cu Denoiser: Str dung
Denoiser, mot cong cu X ly tin hiéu am thanh
duoc phat trién bai Facebook, dé loai bo nhiéu
trong dir li¢u thu &m ctia minh. Denoiser stir dung
m6 hinh hoc may dé phan tich va loc bo cac thanh
phan nhiéu khéng mong mudn, nhu tiéng 6n hat,
tiéng gid hodc tiéng nén. Qua trinh nay gitp ting
cudng chat lwong 4m thanh va lam sach di liéu
thu 4m trude khi dua vao qua trinh huin luyén
mo hinh FastPitch.

Thuc hién xir Iy Denoiser: Ap dung cong cu
Denoiser vao ting doan am thanh thu am. Cong
Cu nay s€ Xur 1y cac tin hi¢u am thanh va loai bo
cac thanh phan nhiéu khong mong muén. Qua
trinh xtr Iy nay duoc thuc hién ty dong va khong
yéu cau sy can thiép tha cong tir phia ngudi ding.
Két qua 1a dit liéu 4m thanh sau khi xt 1y trd nén
sach hon va tong quat hon.

Kiém tra chat luong sau xir Iy: Sau khi ap
dung Denoiser, viéc kiém tra lai chat lugng cua
dit liéu 4m thanh 1a v6 ctng can thiét. Bang cach
so sanh trudc va sau khi xur 1y, dam bao rang céac
thanh phan nhiu khong mong mudn da duoc loai
bo mot cach hiéu qua ma khong 1am mét di thong
tin quan trong trong dit liéu 4m thanh. Diéu nay
gitip dam bao rang dit liéu dugc str dung cho qua
trinh huan luyén mé hinh FastPitch 1a chat luong
va dang tin cay.

Téng quan, qua trinh tién xu 1y dir liéu da
duoc thuc hién bang cach st dung cong cu
Denoiser ciia Facebook dé loai bo nhidu va cai
thién chat luong Am thanh. Qué trinh nay gitp
dam bao rang di liéu thu thap duoc s& dugc sur
dung hiéu qua trong qué trinh huan luyén mé
hinh FastPitch trén website noi UTC2.

3.2. Két qud thuc nghiém va ddanh gid

Sau khi da tich hop m6 hinh vao website noi
UTC2, viéc tiep theo la thyc hién thir nghiém va
danh gia hiéu suat cia mo hinh da tich hop. Qua
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trinh nay giap dam bao rang mo hinh hoat dong
Mot cach chinh xac va dang tin cdy trong moi
truong san xuat.

Cac bai viét nhém dung dé thuc nghiém
duoc ldy trén website UTC2. Céc bai viét thuong
¢ chu dé vé dao tao, cong tac sinh vién, thu vién,
hoc phi,... Cac bai viét thuong c6 do dai tir 100-
300 tur, sau khi xir 1y thi s€ phat mot doan thong
bao nodi tdm 2-4 phut cho mdi bai viét.

Trong phan thuec nghiém, nhom tac gia sir
dung d6 do Mean Opinion Scores. Mean Opinion
Scores (MOS) 1a phuong phap danh gia dya theo
gia tri trung binh chu quan do chinh con nguoi
danh gia. Phuong phuong phap nay phu hop cho
nhitng moé hinh khong thé danh gid dugc bang
mot cong thirc cu thé ma phai dwa vao cam quan
ctia con nguoi dé danh gia. Nhu & trong bai bao
nay, dé danh gia dugc giong doc tu nhién, muot
ma va chinh x4c khi chuyén vin ban thanh am
thanh chiing ta stir dung phuong phap MOS.

Phuong phap nay chia thang diém danh gia
tur 1 cho téi 5.

Bang 2. Thang diém phuong phap danh gia MOS

biém Nhin
1 Qua té (Bad)
2 Té (Poor)
3 Trung binh (Fair)
4 Tét (Good)
5 Xuat sic (Excellent)

Sau khi danh gia, ching ta s& lay gié tri trung binh
trung cua tat ca diém danh gia (phuong trinh 1).

MOS = ¥7_1 Ry )

Trong phuong trinh trén thi R 1a danh gia don 1¢
cho moét hé thong boi N nguoi.

Diém manh cua md hinh: doc kha rd va én
dinh nhung van c6 mét vai diém chua khac phuc

nhu: kha nang doc tiéng anh chua tt (dataset
chua c6 nhieu dit liéu tieng anh, giong doc chua
chuan)

Panh gid nguoi dung: Tién hanh cho 100
nguoi 1a sinh vién Cong ngh¢ thong tin tai Phan
hiéu Truong Pai hoc Giao Théong Van Tai tai
Thanh phd H6 Chi Minh nghe va danh gia cac bai
thong bao trén website chinh thirc cua trudng. Dé
tranh tinh trang nguoi khao sat nghe lién tuc cac
bai viét s& kho danh gia chinh xac hiéu qua cua
md hinh, nhém nghién ctru di tién hanh trién khai
website chay trén server, khi d6 sinh vién c6 thé
khao sat ¢ bat ctr luc nao va co thoi gian nhiéu
hon dé nghe timg bai viét theo thoi gian rénh. Sau
khi khao st két qua nhém thu lai nhur sau:

Mot sb bai thong bdo trén website thuc
nghiém:

Can cir ké hoach niim hoc 2023-2024 ctia Phén hiéu.

Nhim dam bdo tuyén truyén va thye hién ding duong 16, chi
h, phdp luat ciia Nha nude. Phén hiéu Trudng Dai hoe Giao th
{ Minh théng béo t chirc “Sinh hoat Céng dén - Sinh vién nn
Ir sau:

MUC PiCH, YEU CAU:

1. Néang cao nhén thire cia sinh vién vé dudng 10i, cht truon

Hinh 3. Bai viét khao sat 1

Kinh giri: - Hoc vién cao hoc;

- Sinh vién thudc cic khoa, cic hé tot nghiép th

Phén hiéu Truong Dai hoc Giao thong Van tai tai Tp. Hb C
tot nghiép dbi v6i hoc vién cao hoc, sinh vién thudc cac khq
nhan t6t nghiép dot thang 8 nam 2023, cu thé nhu sau:

1. Théi gian: Tir 8h30 - 17h00, Chu nhét, ngay 27/8/2023.

2. N¢i dung chwong trinh:

- Van nghé m¢ man.

Hinh 4. Bai viét khao sat 2

Hinh 3 va Hinh 4 14 mot s6 bai viét trén
website chinh thuac cua truong dung dé khao sat.
Két qua khao sat duoc thé hién trong Bang 3 &
duoi.
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Bang 3. Bang két qua khao sat

Xuit Trung  Qua
sdc binh té
Bai
2 62% 30% 8% 0% 0%
viéet 1
Bai
2 56% 25% 18% 1% 0%
viét 2
Bai
2 64% 19% 17% 0% 0%
viét 3
Bai
2 54% 26% 18% 2% 0%
viéet 4
Bai
2 60% 31% 9% 0% 0%
Vi€t 5
Bai
2 78% 21% 1% 0% 0%
ViEt 6
Bai
2 61% 34% 5% 0% 0%
viet 7
Bai
2 79% 16% 5% 0% 0%
viét 8
Bai
2 68% 22% 9% 1% 0%
viét 9
Bai
viét  75% 21% 4% 0% 0%
10

80 Panh gia
mmm Xuat sac
m TOt

Trung binh
m Té
mmm Qua té

70 4

60 4

v
o
s

Phan tram
8

Hinh 5. So sanh két qua khao sat
4. KET LUAN

Bai béo trinh bay vé mo hinh FastPitch, mot
mod hinh dugc xay dung dé chuyén ddi van ban
thanh giong ndi ty nhién. M6 hinh st dung bo dir
liéu Am thanh va van ban dé huin luyén va st
dung kién trac Transformer va co ché attention
dé tao ra 4m thanh chat luong cao. Ky thuat huan
luyén theo su chi v dugc ap dung dé cai thién
chat luong giong n6i. M6 hinh FastPitch da dat
duoc két qua tt va duoc tich hop vao website noi
UTC2 dé tao ra am thanh tir bai viét. Trong twong
lai, nhom tac gia & tién hanh xay dung bo di liu
da dang hon, cai tién them mo hinh FastPitch dé
giong doc dugc ty nhién va c¢6 cam xuc hon.
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ABSTRACT

This paper presents an experimental application of the FastPitch
model, a powerful deep learning model for text-to-speech (TTS).
FastPitch is built on the Transformer architecture and reference
network, which enables natural, fluent, and accurate speech
synthesis. In this paper, the authors use FastPitch to generate
synthetic speech for text descriptions of announcements. The
authors evaluate the quality of the synthetic speech by collecting
user feedback. The results show that the synthetic speech
generated by FastPitch is highly rated by users for naturalness,
fluency, and information delivery. This paper contributes to the
field of TTS research by providing an example of how FastPitch
can be used for real-world applications. The research results have
suggested that FastPitch has the potential to be used in a variety
of applications.




