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1. Tinh cap thiét

Hién nay, tong hop tiéng ndi c6 nhiéu tng dung thyc tién trong cudc song.
Vi du nhu hé thdng nay c6 thé gitp nguoi c6 thi luc kém (hodc khiém thi) nghe
duge may doc ra vian ban; dic biét 1a cac van ban co thé xir ly trén may tinh. Hé

théng nhu vy c6 thé ldp dat trong phan mém xt 1y van ban hay trinh duyét mang.

Trong pham vi cua bao cao nay, toi trinh bay tim hiéu vé tong hop tiéng noi

theo phuwong phap hoc sau.

2. Muc tiéu

Nam duoc téng hop tiéng noéi theo phuong phap hoc sau.

3. Cach tiép can
Dé tai tiép can van dé nham dat dén muc tiéu tir cac goc do sau:
e Tiép can tir thuc tién: khao sat, danh gia, phat hién nhirg diém yéu
hién tai trong cac phuong phap tong hop tiéng noi

e Tiép can tir co so ly thuyét: khao sat, danh gia mirc do tét cua céc
phuong phap tong hop, dé tir d6 cai tién, dé xuat dinh dang mai, phu
hop véi muc tiéu déra

e Tiép can tir nhitng xu huéng phat trién cong nghé hién dai

4. Phwong phap nghién ctru:

Phuong phap phan tich 1y thuyét: Nghién cau Ly thuyét tong quan vé téng
hop tiéng noi.

Phuong phap thuc nghiém: thyc hién truc tiép cac tinh ning mai, phan tich
danh gia két qua.
5. Pham vi nghién ctru:

Phuong phép tong hop tiéng ndi theo phuong phép hoc sau.



6. Noi dung nghién ciru va két qua dat dworc:

6.1. Téng quan vé téng hop tiéng noi

Téng hop tiéng ndi 1a qua trinh tao ra tiéng néi cua con ngudi tir vin ban, hé thong
t6ng hop tiéng noi 1a hé théng nhan dau vao 1a mét van ban va tao ra tin hiéu tiéng
no6i twong tng ¢ dau ra. Hién nay, dé xay dung mot hé téng hop tiéng nai, ta co thé
sir dung cac phuong phap téng hop nhu sau: Phuong phap tong hop md phong hé
thong phat 4m, Phuong phap tong hop tan sb formant, Phuong phap tong hop dua
trén ghép ndi, Phuong phap tong hop dira trén tham sb v.v.

Qua qua trinh phat trién, hién nay vé co ban mét hé théng tong hop tiéng néi bao
gom hai thanh phan chinh: (1) khéi phan tich xa ly ngén ngit tu nhién hay con goi
la khéi tong hop muc cao; va (2) 1a khdi xu ly tong hop tiéng noi c6 nhiém vy tong
hop tiéng n6i hay con goi la khéi tong hop murc thap.
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Hinh 1. So do téng quéat mét hé thang tong hop tiéng noi (nguon (Trang et al. 2014))

Téng hop muc cao c6 nhiém vy chuyén ddi cac ky tg van ban dau vao thanh mét
dang chudi cac ngir am da duogc thiét ké trude cta hé thong TTS. Nghia 13, chuyén ddi
chudi vin ban dau vao thanh dang biéu dién ngir 4m, x4c dinh cach doc ndi dung van ban.
Qua trinh nay doi hoi kha nang du doan ngén diéu tir vin ban dau vao vai thong tin ngit
am va ngit diéu twong tmg. Tir cac thong tin ngon diéu va ngit 4m 1a chudi cic nhan phu
thudc ngit canh mirc 4m vi ctia van ban dau vao. Khéi tong hop mirc thap s& chon céc
tham s6 thich hop tir tap cac gia tri tn sd co ban, pho tin hi¢u, truong dd 4m thanh (bao
gém am vi va am tiét). Sau do tiéng no6i & dang song tin hi¢u s€ dugc tao ra béng mot ki
thuat tong hop.

Khdi xir Iy ngon ngir tw nhién

Trong mdt hé thong tong hop tiéng noi, khoi xur Iy ngoén ngir tu nhién c¢6 nhiém vu
trich chon céac thong tin vé nglt am, ngit di€u cua van ban dau vao. Thong tin nglt am cho



biét nhitng am nao dugc phat ra trong hoan canh cu thé nao, thong tin nglr di€u mo ta di¢u
tinh ctia cac 4m dugc phat. Qua trinh xir Iy ngdn ngit ty nhién thuong bao gdm ba budc:

Xtr Iy va chuan hoa vin ban (Text Processing).
Phén tich cach phat 4m (Chuyén d6i hinh vi sang 4m vi Grapheme to phoneme).
Mo hinh hoa cac thong tin ngdén di¢u, nglr am cho van ban (Prosody modeling).

Chuan hoa van ban

Chuén héa vin ban 1a qua trinh chuyén héa vin ban tho ban dau thanh mét vin ban
dang chuén, ¢6 thé doc duoc mot cach dé dang, vi du nhu chuyén ddi céc sb, tir viét tit,
ky tu ddc biét, v.v. thanh dang viét day du va chinh x4c. Chuén ho4 vin ban quyét dinh
xem 1am thé nao c6 thé doc duoc nhing tir khong chuan, nhitng tir nay von 1a nhiing tir
ma khong thé ap dung quy tic “ky tu - thanh — am thanh” chang han nhu tir “Nato” (Na
t3), “WTO” ( vé kép té 6). Qua trinh ndy co vai tro quan trong dén viéc quyét dinh chat
luong ctia mot hé tong hop tiéng. Hau hét cac van ban khong phai luc nao ciing bao gdm
toan nhitng tir & dang chuéan c6 thé phat am chinh xéc, chung thudng chtra nhiéu céu tric
dic biét, nhitng tir khong chudn ma khong thé doc bang viéc ap dung quy tic “ky tu -
thanh — am thanh” thong thuong. Vi du, chiing c6 thé 14 nhing s lidu, nhimng chir viét tat
(nhu GD viét tat cho “Gido Duc”), nhitng ciu triac vé biéu dién thoi gian va ngay thang
(nhu 10h30 hoac 1/1/2016), tén nudc ngoai hoac dia danh (nhu New York), nhiing chi
s0 La M4, v.v.

Chuan héa vin ban 1a mot van dé kho v6i nhiéu nhap nhang trong cach doc. Trong
mot s6 ngdn ngir khac nhau, cac tir ¢6 thé dugc phat 4m khac nhau tuy theo ngit canh. Vi
du, v&i viée chon phat am chix ) cling 1a mot van dé. Ly do ¢ day 1a do c6 nhiéu cach
phat am chir s6 khac nhau va phu thudc vao ngir canh khac nhau. Vi du s6 12345 c6 thé
dugc doc 1a “Muoi hai nghin ba trdm bdn muoi 1dm” néu nd 1a sb tu nhién chi vé sd
luong, nhung ciing c¢6 thé duogc doc 1a “mot hai ba bén nam” néu né 1a ma so tai khoan.
Khi d6 thi hé théng tong hop phai c6 nhiém vy doan vin canh bang viéc quan sat cac tir
ké can, cac s6 hay dau cau bén canh, hodc ding truong hop mic dinh khi khong thé phan
dinh.

Chuyén doi hinh vi sang am vi (Phan tich cdch phdt am)

Chuyén ddi tir hinh vi sang am vi nham muc dich xac dinh dang céch phat am cua hinh
vi d6. Phén tich cach phat &m la qua trinh xac dinh cach phat &m chinh xac cho van ban,
cac hé thng téng hop tiéng néi dung hai cach co ban dé xac dinh cach phat &m cho vin
ban. Céach thir nhit va don gian nhit Ia dwa vao tir dién, sir dung mot tir dién 16n co chira
tat ca cac tir cia mot ngén ngit va chira cach phat am dung twong @ng cho ting tir. Viéc
xac dinh cach phat &m dang cho ting tir chi don gian la tra tir dién va thay doan van ban
bang chudi am vi di ghi trong tir dién. Cach thw hai la dya trén cac quy tac va sir dung
C4C quy tac dé tim ra cach phat &m tuong tng. Mdi cach déu c¢6 wu nhuoc diém khac nhau,
cach dya trén tir dién nhanh va chinh xac, nhung s& khong hoat dong néu tir phat am
khong co trong tir dién. Va luong tir ving can luu la 16n. Cach dung quy tic phu hop voi
Moi vin ban nhung do phuc tap c6 thé ting cao néu ngdn ngit c6 nhiéu truong hop bét
quy tic.



M hinh héa cdc thong tin ngén diéu

Xéc dinh dung dugc ngir di€u, trong am va khoang thoi gian gitra cac tiéng tr van
ban viét 12 nhitng van dé kho khan nhat dbi voi mot hé tong hop tiéng. Cac dic tinh nay
duoc goi la ngdn diéu va co thé dugc xem xét nhu 13 giai di¢u, nhip di€u va sy nhan manh
ctia tiéng ndi & mirc cam gidc. Ngit diéu co nghia 13 sy thay d6i cua tan sd co ban trong
thoi gian néi. Ngon diéu cua tiéng noi lién tuc phu thudc vao nhiéu yéu t nhu nghia cua
cac cau, dac trung va cam xdc cua ngudi ndi. M6 hinh hoa céac thong tin ngon diéu cho
van ban la viéc xac dinh vi tri trong &m cuaa tir dugc phat &m, su Ién xuéng giong & cac vi
tri khac nhau trong cau va xac dinh cac bién thé khac nhau cia am phuy thudc vao ngir
canh khi dugc phat &m trong mot ngon ngir luu lién tuc, ngoai ra qua trinh nay con phai
xac dinh cac diém dirng nghi lay hoi khi phat &m hoic doc mot doan van ban. Thong tin
vé thoi gian (duration) duoc do bang don vi xen ti gidy (centi second) hodc mi li gidy
(mili second), va dugc ude lugng dua trén cac quy tdc hodc céc thuat toan hoc may. Cao
do (pitch) 1a mot twong quan vé& mit cam nhén cta tan sd co ban FO, duoc biéu thi theo
don vi Hz hodc phan sb cia tong (tones) (nira tong, mot phan hai tong). Tan sé co ban FO
1a mét ddc trung quan trong trong viéc tao ngdén diu cua tin hi¢u tiéng noi, do do viéc tao
cac dic trung cao do 1a mot van dé phire tap va quan trong trong tong hop tiéng noi.

Khéi xir IV tong hop tiéng noi

Chudi céc nhin cta vin ban va thong tin ngdn diéu ctia né dugc dwa sang khdi xu
ly tong hop sau khi qua khéi xir Iy ngdn ngir tu nhién cta hé théng TTS. Tai déy, cac
thanh phan chirc ning ciia khdi nay c6 nhiém vy tao ra dang song tin hiéu tiéng néi. Tiéng
n6i c6 thé duoc sinh ra theo nhiéu cach khac nhau va cac phuong phap tong hop co thé
duogc ap dung tuy theo véo tiéu chi cu thé. Viéc phén loai phuong phap téng hop tiéng
n6i co ban phu thudc vao tiéng noéi duge tong hop tir tir cac tham sd nhan tao (cac tan sd
formant), hay tir cidc mau tiéng noi duoc thu &m trude. Cac phuong phéap tong hop tiéng
n6i c6 thé ké téi gdm: Phuong phap tong hop mo phong hé théng phat am, Phuong phap
tong hop tan sé formant, Phuong phéap tong hop dua trén ghép ndi, Phuong phap tong
hop dua trén tham sb (Chi tiét cac phuong phap duoc trinh bay trong cong viée 5.4.).

6.2 Tong hop tiéng ndi theo phwong phdp hoc siu

Tong hop tiéng noéi dua trén phuong phap hoc sau da bat dau phat trién manh mé
trong vai nam tr¢ lai day, phuong phép nay dugc xay dung dua trén viéc mo hinh héa mo
hinh 4m hoc bang mdt mang no ron hoc sau DNN. Trong d6 Vin ban dau vao s& duoc
chuyén hoa thanh mot véc to dic trung ngdn ngit, cac véc to dic trung ndy mang cac
thong tin vé 4m vi, nglr canh xung quanh am vi, thanh di€u, v.v. Sau d6 m6 hinh &m hoc
dwa trén DNN (thay vi HMM) lay dau vao 14 véc to dic trung ngdn ngir va tao ra cac dic
trung am hoc tuong ung & dau ra. Tur cac dic trung am hoc nay s& tao thanh tin hi¢u tiéng
n6i nhd mot bo tdng hop tin hidu tiéng noi (thudng 1a vocoder).



Kién trac tong quan ctia mot hé thong tong hop tiéng ndi dwa trén mang no ron hoc
sau DNN dugce mo ta trong Error! Reference source not found.. Trong d6, van ban can
duoc tong hop sé& di qua bo phan tich vin ban (Text analysis) dé trich chon cac dic trung

ngdn ngit hoc va duoc chuyén héa thanh cac véc to nhi phan boéi bd Input feature

{x}
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t
W
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t), cac véc to nay tuong ng tao ra cac dic trung dau ra thong qua mdt mang no ron
trung dau ra nay chira cac thong tin vé phd va tin hiéu kich thich, thong qua bd tao tham
s6 (Parameter Generation) s€ duogc chuyén thanh cac tham sé dic trung am hoc va duogc

dua vao bg tao tin hi¢u tieng néi (Waveform generation) dé tao ra tin hi€u tiéng ndi thye.
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Hinh 2. Tong hop tiéng n6i dua trén DNN (Ze et al. 2013)

Mang no ron hoc sau DNN duya trén cac 16p no ron nhan tao, c6 kha nang moé hinh
hoéa nhitng mdi quan hé phi tuyén phtrc tap giita dau vao va dau ra. Dac biét trong truong
hop str dung DNN c6 thé mo hinh hoa mot cach manh mé moi quan h¢ phi tuyén, phuc
tap gifta cac dic trung ngdn ngir hoc ctia van ban va dic trung 4m hoc cua tin hiéu tiéng
n6i, tuy nhién viée str dung DNN ciing ¢6 nhitng han ché d6 1a vi sy manh mé& ciia n6 nén
n6 rat nhay cam véi cac thong tin sai léch va khong t6t nhu nhidu, va né cling can rat
nhiéu dir liéu dé huén luyén mé hinh.



Hién tai & Viét Nam mdi chi phat trién cac hé théng téng hop tiéng no6i dua trén
nhitng phuong phap da cii nhu tong hop ghép ndi hay tong hop str dung tham s6 thong
ké. Trong khi d6 trén thé gi6i dd co nhitng phuong phap méi cho tdng hop tiéng néi duoc
phat trién va dat duoc két qua cao, dién hinh la téng hop dya trén mang no ron hoc sau
DNN, vi du nhu hé thdng tong hop tiéng ndi caia CSTR hay céc san pham cia Google,
Baidu, v.v. Vi vay dé lya chon mét phuong phap c6 kha ning ap dung trén nhiéu ngdn
ngir theo yéu cau cta dé tai, nhom thuc hién dé tai lya chon trién khai phuong phap tong
hop tiéng noi dya trén phuong phap hoc sau.

Trong huéng tiép can nay, mang no ron hoc sdu (DNN) s& duoc st dung dé md
hinh héa méi quan hé gitra chudi ky tu dau vao va cac dic trung 4m hoc & dau ra, viéc sir
dung DNN c6 thé giai quyét mot sb giéi han cua nhimg phuong phap thong thuong (nhu
HMM hoic GMM) (Ze et al. 2013). Error! Reference source not found. dugc thé hién
lai trong phuong phap nay nhu sau:
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Hinh 3. M6 hinh chung téng hep tiéng néi duwa trén phuwong phdp hoc sau (Simon King et al.
2017)

Mot hé thdng tong hop tiéng néi gom cac md dun chinh va day ciing 1a cic mo dun
trong tong hop tiéng néi dua trén cong nghé hoc sau:

Text normalization: M6 dun chudn héa vin ban dau vao, mé dun nay nhan dau vao 1a
van ban tho sau do chuyén héa né thanh vin ban c¢6 thé doc dugce nhu 1a: chuyén
cac tir viét tit thanh chudi céc tir, chuyén s thanh chit, chuyén céc tir tiéng nude
ngoai sang dang phién am,...

Mo dun trich chon dic trung ngén ngit: van ban du vao duoc xir Iy, phan tich va trich
chon bai bo Linguistic Features Extraction ra thanh cac vec to déc trung ngdn ngi
hoc, cac vec to nay thuong bao gém cac thong tin vé chudi am vi, vi tri twong ddi
ctia &m vi trong cau, cum tir hay tir, s6 lwong am vi trong cau, trong cum tir hay
trong tu,...

B6 Parameter Generation M6 dun tao tham sd, mé dun nay c¢é thanh phan chinh 1a mo
hinh 4m hoc, nhan dau vao la cac dic trung &m hoc dugc luu trong céc tép nhan
duoc tao ra bdi “Linguistic Feature Extraction” va tao ra cac tham s6 dac trung
am hoc ¢ dau ra. Trong truong hop hé thdng tong hop tiéng néi dugc xiy dung



dua trén phuong phap hoc sau, thi bd nay sir dung mang no ron hoc sau DNN dé
m6 hinh héa cac mé hinh.

Mo dun tao tin hiéu tiéng noi: Cac dic trung 4m hoc s& duoc chuyén hoa thanh tin
hiéu tiéng noi nho bo Waveform Generation (hay goi 13 Vocoder).

M6 dun tao tham tham sé dic trung am hoc (Parameter Generation) cé nhiém vu
1y dau vao 1a cac véc to dic trung ngdn ngdn ngit hoc duge trich & phan trude, hay chinh
13 cac dong duoc luu trong label file. Dau ra ctia mé dun nay 14 cac dic trung 4m hoc bao
gdm céc thong tin nhu: FO 1 tin sé co ban, SP 1a dudng bao phd, BAP chta thong tin vé
cac thanh phﬁn khong tuan hoan. CAu trac cia mé dun tao tham sb dic trung am hoc dugc
mo ta trong Error! Reference source not found., trong d6 mé dun nay dugc ciu tao bai
ba phan chinh d6 1a bo chuan hoéa dic trung du vao (Label Normalization), mé hinh
khoang thoi gian (Duration Model), m6 hinh am hoc (Acoustic model).

Linguistic BinaryJiabel normflized Label pvith time stamp Acqustic Features

features Label .
L Duration Model |l Acoustic Model |
Normalization 0, Bap, §

Hinh 4. Céu tric mé dun tgo tham s6 ddc trung

Mo hinh khoang thoi gian (Duration Model), nhan dau vao 1a cac véc to dic trung
ngon ngit hoc, va dau ra ciia bo nay 1a cac véc to dic trung ngdn ngir hoc cong
thém véi cac thong tin vé thoi gian xuét hién (thoi diém bat dau va két thiic) cua
mdi &m vi. M6 dun nay dugc huén luyén b?lng mot mo hinh mang no ron véi mdi
dau vao 1a cac véc to dic trung ngdn ngit hoc va dau ra la thong tin vé thoi gian
xuat hién ctia 4m vi tuong tng.

M0 hinh am hoc (Acoustic Model), nhan dau vao 1a cac véc to chira dic trung ngdn
ngit hoc va thong tin vé thoi gian xuat hién cia timg am vi tuong Ung trong véc
to ddc trung ngdn ngit hoc, va tra vé dau ra 1a cac véce to dic trung &m hoc cuia tin
hiéu tiéng no6i. Véc to ddc trung &m hoc chira céc thong tin cu thé nhu sau: Véc to
60 chiéu ciia cac hé sé Mel mang cac thong tin vé dudng bao phd, véc to 5 chiéu
ctia cac tham s6 khong tuan hoan (Bap), va 16 ga rit cua tan s6 co ban FO. Cac véc
to ddc trung ngdn ngit hoc s& 1a dau vao cho mo dun vocoder dé tao tin hiéu tiéng
no6i. M6 hinh am hoc nay ciing dugc mo hinh héa sir dung mdt mang no ron hoc
Sau.

Mo dun tao tin hiéu tiéng noi (hay goi 13 Vocoder), 1a mot hé théng phan tich va
t6ng hop tin hiéu tiéng néi cia con ngudi. Trong tong hop tiéng noi dua trén mang no ron
hoc sdu, vocoder dugc st dung trong hai qua trinh huan luyén va tong hop tiéng noi.
Trong qua trinh huan luyén, vocoder duoc sir dung dé phan tich dit liéu &m thanh thanh
cac déc trung am hoc, cac dac trung nay duoc st dung dé huan luyén Mmang no ron hoc
sau. Trong qua trinh tong hop, cac dic trung 4m hoc cua tiéng noi duoc tao ra boi mang
no ron hoc sau s& 1a dau vao cho vocoder dé tao thanh tin hiéu tiéng noi.



C6 rat nhiéu loai vocoder khac nhau dugc phat trién dé cai thién chit luong phan
tich va tong hop tiéng noi nhu Straight vocoder (Kawahara 2006), World vocoder (Morise
et al. 2016), Magphase vocoder (Espic et al. 2017).... Trong phan nay s& chi trinh bay vé
mot vocoder vo cung manh mé, duoc phat trién dé cai thién chat luong &m thanh trong
nhitng wng dung thoi gian thuc va ciing duoc sir dung dé xay dung hé thdng tong hop
tiéng noi trong bao céo nay, 6 1a WORLD vocoder.

WORLD vocoder duoc sir dung dé trich chon cac dic trung 4m hoc va tong hop
tiéng noi tir nhitng dic trung nay, bao gdm: Puong bao phé cua tin hiéu, Cac thanh phan
khong tuan hoan (Aperiodicities), va tin sé co ban FO.

] i R i Synthesis
] Fundamental frequency (FO)
|
] '
> DIO : >
R B R L L LR b
Spectral envelope
L
e ) i
CheapTrick >
I > > >
.
) ' Aperiodic parameter i
Waveform ' I Output
' !
:_ PLATINUM ‘
- I

Hinh 5. Téng quan vé hé thong WORLD vocoder (Morise et al. 2016)

Error! Reference source not found. mo ta qua trinh xtr ly caa WORLD vocoder
trong hai giai doan phan tich va tong hop tin hiéu tiéng noi. Trong giai doan phan tich,
tan s6 co ban FO duoc ude lwong bai phuong phap DIO (Morise et al. 2009), duong bao
phd duoc wéc lugng boi phuong phap CheapTrick(Morise 2015), va tin hiéu kich dugc
udc lugng boi phuong phap PLATINUM (Morise 2012), né duoc st dung nhu mét tham
s6 khéng tuan hoan. Trong giai doan tong hop, am thanh tong hop duoc tinh bang cach
nhan chap tin hiéu kich thich va d4p ng pha tdi thiéu (Error! Reference source not
found.).

-

| Excitation signal |

| Minimum phase |

response raeal cor

Spectral envelope _>D % \Imdl_n.md

| vibration |
L

Hinh 6. Téng hop tiéng néi véi WORLD vocoder (Morise et al. 2016)

Nhu vay c6 thé thdy duoc hai qua trinh chinh cta hé thong tong hop tiéng néi dua
trén mang no ron hoc siu 1 qué trinh huin luyén cac mé hinh va tong hop tiéng noi tir
cac md hinh d3 huan luyén (Error! Reference source not found.).

10



Audio files
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Hinh 7. Qud trinh huén luyén va téng hop mét hé théng téng hop tiéng ndi dwa trén mé hinh mang no' ron hoc séu

Qua trinh huén luyén hé thong tong hop tiéng nodi bao gdm cac giai doan sau: Giai
doan mot 13 huin luyén mé hinh khoang thoi gian Duration model va giai doan hai la

huan luyén md hinh 4m hoc.

Trong giai doan mot, dit liéu dau vao huin luyén gom co cic tap am thanh va vin
ban twong ung. Cac tap van ban nay s€ dugc trich chon céc dac trung ngon ngilr thong qua
bd Linguistic Feature Extraction, dau ra sé& 1a cac dic trung ngdn ngir hoc duoc biéu dién
dudi dang c&c nhan. Cac nhan nay sé dugc dua vao bo Label Aligner cung vai cac tép 4m
thanh. B0 label aligner 1a bd tinh toan thoi gian xuét hién cta am vi st dung force
alignment. Két qua dau ra ciia Label Aligner 14 cac nhan dic trung 4m hoc va kém thém
thdng tin vé thoi gian xuat hién ciia timg am vi twong (mg voi nhin d6. Hai théng tin nay
dugc dua vao huan luyén mo hinh khoang thoi gian Duration Model: véi dau vao 14 cac
nhin dic trung 4m hoc va dau ra mang 14 thoi gian xuat hién cia timg 4m vi tuong Uung
v6i nhan. Sau khi huin luyén xong, mé hinh khoang thoi gian s& dugc sir dung dé udc
luong lai thoi gian xuét hién cua am vi, thay thé cho két qua cua b Label Aligner dung
HMM. Théng tin vé thoi gian méi cua am vi duoc udc luong boi mo hinh khoang thoi
gian sé thay thé thong tin vé thoi gian cii trong nhan.

Giai doan hai, B6 Vocoder (cu thé ¢ day 1la WORLD vocooder) sé dugc st dung dé
trich chon céc ddc trung &m hoc tir cac t€p am thanh dau vao, cac dic trung am hoc nay
bao gdm cac thong tin vé tin sb co ban FO, duong bao phd SP va cac tham sd khong tuan
hoan BAP. Céc dic trung 4m hoc nay, két hop véi cac nhdn mang thong tin vé dic trung
ngon ngit va thoi gian xuat hién ciia 4m vi (dau ra ctia md hinh khoang thoi gian duration
model) dugc dua vao huin luyén cho mé hinh 4m hoc (Acoustic model): dau vao 1a nhan
mang thong tin vé dic trung ngdn ngit va thoi gian xuat hién cia am vi, dau ra 1a dic
trung am hoc tir cac tép am thanh.

Qua trinh tong hop tiéng nodi tr van ban: van ban dau vao sé dugc dua qua bd

Linguistic Feature Extraction dé tao cac nhin (Labels) mang cac thong tin dic trung 4m
hoc. Cac nhan dac trung am hoc dugc dua qua mé hinh khoang thoi gian (Duration

Model), két qua nhan duoc 1a cic nhin méi c6 thém cac thong tin vé thoi gian xuat hién
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cua am vi tuong trng. Cac nhan madi nay sé duge dua qua moé hinh am hoc, tir m6 hinh &m
hoc ta c6 dugc cac dic trung am hoc nhu tan so co ban FO, duong bao phd SP, tham s6
khong tuan hoan BAP. Cac dac trung am hoc nay s€ duoc dua vao vocoder dé tao ra tin

hi¢u tiéng noi.

6.3. Két luén va Kkién nghi

- Phuong phap tong hop tiéng noi theo phuong phép hoc sau 1a mot phuong
phap hién dai, ¢ chat lugng tt cho hé thong TTS.

- T6i dé nghi sinh vién nghién ctu vé tong hop tiéng noi theo phuong phap
hoc sau dé gitp hitu ich cho cac mén Tri tué nhan tao, Hé chuyén gia.
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Danh sach tir viét tit

Chir cai viét | Tiéng Anh Tiéng Viét

tat/ Ky hiéu

TTS Text to speech Téng hop tiéng noi
VB Visual Basic Ngbn ngt lap trinh VB
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