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TOI UU HOA UNG DUNG CHUYEN VAN BAN TIENG VIET
CO CHUA TU VUNG TIENG ANH THANH TIENG NOI
Tran Vin Nhuom’, Tran Thi Thuy?

Tom tit: Ngay nay, mot sé van ban tiéng Viét thiwong chira nhiéu tir khong chudn nhu
chir viét tdt, chir s6 va tir ngit nwde ngodi (facebook, showbiz, internet, smartphone,...). Thong
qua cdc nghién cieu sw twong dong vé cach phdt am va ngiv am giita tiéng Anh va tiéng Viét.
Chiing t6i dd nghién ciru dwa ra mét sé thudt todn dé chuyén tir vng tiéng Anh thanh am tiét
phat dm dwoc bang tiéng Viét. Tir do, phat trién thanh cong cu tir ddng phién dm mét tir vieng
tiéng Anh bat ky thanh mét tir tiéng Viét. Cong cu nay la gidi phdp t6i wu héa cdc vmg dung
chuyén vin ban tiéng Viét ¢6 chira tir vieng tiéng Anh thanh tiéng néi tiéng Viét.

Tir khéa: Toi wu héa; g dung; vin ban tiéng Viét; tir dien CMU; IPA, t2p.

Abstract: Currently, some Vietnamese texts consist of many non-standard words, such as
abbreviations, numbers and foreign lexical items (e.g., facebook, showbiz, internet,
smartphone, etc). By reviewing the research literature on similarities between Vietnamese and
English pronunciation and phonetics, we have come up with several algorithm to convert
English words into syllables can be pronounced in Vietnamese. By which, a tool is developed
to automatically transcribe any English word into Vietnamese equivalent. Such a tool helps to
optimizing an application for converting Vietnamese texts containing English vocabulary into
speech.

Keyword: Optimizing; application; Vietnamese texts, CMU Dictionary, IPA; t2p.

1. Pit van dé

Chuan hoa van ban 1a mot qua trinh quyét dinh xem lam thé nao ¢6 thé doc dugc nhiing tir
khong chuén ching han nhu Nato, Facebook,... Qu4 trinh ndy s& quyét dinh chit luong ciia mot
hé thdng tong hop tiéng ndi. Tuy nhién, nhiéu hé thdng tdng hop tiéng ndi chi chu trong vao viée
1am thé nao dé tao ra dugc 4m thanh nhan tao. Nhu mot két qua tat yéu, ho gia sir rang nhimg vin
ban dau vao luon ludén & dang c6 thé phat am duoc. Tuy nhién, nhimng vin ban thyc té thi lai
khong phai lic nao ciing bao gdm toan nhiing tir & dang chuén c6 thé phat am chinh xac. Vi du,
ching c6 thé 1a nhiing s lidu, nhimng chir viét tit (nhu GD viét tat cho “Gido duc™), nhiing ciu
tric biéu din thoi gian (nhu 12h30), tén nude ngoai va tén dia danh (nhue New York), nhiing chit s6
La M4,... O Viét Nam, d3 c6 nhiéu hé théng téng hop tiéng néi da dat duoc nhiéu két qua nhu
SAOMAI HOASUNG, VOICE OF SOUTHERN, VieTalk,... nhung hau hét cac hé thong nay
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van chua danh da sy quan tdm cho chuan hoa vin ban. Nhitng hé thong nay khong thé doc dugc
nhimg tir khong chuan, hodc néu doc duoc thi chi doc bang mot cach rat don so ma hoan toan
sai. Vi vy, trong nghién ctru nay nham dua ra giai phap gop phan vao viéc chuan hoa van ban
bang xay dung cong cu phién am mot tor vung tieng Anh bat ky thanh mot tur tiéng Viét.
Cong cu duogce tich hop vao tmg dung chuyén vin ban thanh tiéng noi tiéng Viét c6 chira tir
vung tieng Anh.

2. Mt s6 dinh nghia va thuit ngir

2.1. Arpabet

Arpabet 1a hé¢ théng ma sao chép 4m vi phat trién boi co quan Advanced Research Projects
Agency (ARPA) nhu 1d mot phan ctia Dy an Thong hiéu tiéng noi (Speech Understanding
Project) [3].

2.2. International Phonetic Alphabet

International Phonetic Alphabet (IPA) 1a mdt san phadm cua International Phonetic
Association (Hiép hoi Ngir am qudc té). Muc dich ciia IPA 14 ghi lai va sip xép am trong cac
ngdn ngir trén thé gidi dwa vao nhiing quy tic ngit am khép ndi (articulatory phonetics
principles) [2].

2.3. Temp

Temp 1a hé théng ma sir dung dé ghi cac 4m vi tiéng Viét trén may tinh.

2.4.t2p

2.4.1. Pinh nghia: t2p 1a mot chuong trinh cai dit bang ngoén ngir Perl ding dé xay dung
nhing quy tac bién ty vi thanh 4m vi dya trén tir dién phat 4m. No6i cach khéc, n6 xay dung quy
tac bién chix cai thanh am dé phat &m mot tir cho trude dya trén vi du 1a nhitng tir da dugc phat
am trude d6. Vi du khi ap dung t2p cho tir “FACEBOOK” két qua sau khi chay chuong trinh
la: “FEY S B UH KD”.

2.4.2. Nguyén Iy hoat dong

t2p st dung tir dién CMU va xay dung Cay quyét dinh (Decision Tree) dé tao mo hinh
cho céc tir Cay quyét dinh 13 mot ciy phan cp c6 ciu trac dugce dung dé phén 16p cac dbi tuong
dya vao diy céac luat (series of rules). V& ban chat thi giéng nhu cau 1énh “if then else”. Diéu
nay dugc thé hién rd qua Hinh 1.
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if (Satt{'L'} eq 'A'} {
if (Satt{'R1'} eq 'A') {
if (Satt{'L1'} eq 'H'} {
if (Satt{'R2'} eq 'F') {
; return 'AL'; # unique at depth 4
}
if {Zatt{'R2'} eq 'G") {
if (%att{'R3'} eq "-")} {
return ' '; # unique at depth 5
i
retorn 'RAA';
X
if {Zatt{'R2'} eq "N"} {
if (Zatc{'L2'} eq "-") {
return ' '; # unique at depth 5
}
retorn "44°';

}

Hinh 1: Két qua ciy quyét dinh dugc xay dung boi t2p [7]

3. Tong quan vé ngir Am

3.1. Ngir am la gi?

Ngit am duogc hiéu 13 toan b am thanh ngdn ngit va tit ca cac quy luat, quy tic két hop
am thanh, giong di€u ¢ trong tu, trong cau cuia ngdn ngtr [1].

+ Am thanh ngén ngir 1a 4m thanh do bd may cdu 4m ciia con nguoi tao ra. N6 ¢ nghia
va dam nhan chirc ning giao tiép trong cong dong.

+ Kién triic ngir dm 1a tong hop tat ca cac quy luat, quy tac két hop 4m thanh, giong diéu
O trong tur, trong cau cua ngon ngir.

3.2. Pon vi két cdu ngiv dm

+ Am tiét 1a chudi 16i n6i con ngudi dung dé giao tiép co thé chia tach thanh nhimng khuc
doan tir 16n dén nho, khiic doan nhé nhét cudi cuing khong con c6 thé phén chia, ta goi 1a 4m
tiét. Tuy nhién, vé mat thinh giac, dua vao kinh nghiém str dung ngén ngir trong hoat dong giao
tiép, khi nghe mot am tiét ta c6 cam giac 1a ¢6 thé tach thanh nhing yéu t6 nho hon.

+ Am t6 va ém vi

Am t6 13 don vi phat 4m ty nhién nho nhét cia 16i ndi. Am té duoc phan 1am hai loai
chinh 14 4m t6 nguyén 4m va am t6 phu 4m. Goi tit 13 nguyén 4m va phu am.

Am vi 1a don vi nhé nhét cua ngon nglr dung dé cAu tao hinh vi va phén biét nghia cac
hinh vi.

Am 6 13 sy thé hién cua cac m vi trong 101 noi.

+ Thanh diéu, trong am va ngir diéu
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Thanh diéu 13 khai niém dung dé chi cao d6 cua am tiét. Cao do nay co duoc 1a do sy
rung bat cua day thanh. Tuy thudc vao su rung dong d6 nhanh hay cham, manh hay yéu, bién
chuyén ra sao,... ma ta c6 cac thanh diéu khac nhau. Thanh diéu la mdt am vi si€u doan tinh.
N6 duogc biéu hién trong toan am tiét, hay dung hon la toan bo phﬁn thanh tinh ctia Am tiét (bao
gém ca Am diu, Am dém, 4m chinh va am cuéi).

Trong dm 1a hién twong phat 4m nhan manh vao mot yéu t6 ngit 4m nao dé trong chudi
16 n6i 1am cho né nodi bat 1én. Sy nhdn manh dé thuong duogc thé hién béng cac cach nhu ting
d6 manh phat am, ting ¢ dai phat 4m, 1én xudng giong.

Ngir diéu 1a sy thay d6i am diéu ctia toan bd cau noi hay trong hoat dong giao tiép, dong
ngir luu ctia ngudi phat ngon truyén di khong phai déu déu ma nguogc lai 4m diéu cua ciu nodi
do nguo1 ndi phat ra e manh, lac yéu, Itc nhanh, luc cham, luc Ién, luc Xuéng, ¢o luc lién tuc,
¢6 lac ngat quang,... sy thay doi nay goi la ngit diéu.

3.3. Cdu tritc am tiét tiéng Viét, tibng Anh

CAU TRUC AM TIET

AM DAU VAN THANH DIEU

TN

AM DEM AM CHINH AM cUOI

T O A N  huyén (). héi (7)....

Hinh 2: Céu trac 4m tiét tiéng Viét

SYLLABLE STRUCTURE
ONSET
NUCLEUS CODA
M/ fa:/ iz

Hinh 3: Cau trac 4m tiét tiéng Anh
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4. Bang anh xa Am vi tiéng Anh, 4m vi tiéng Viét
Duya trén co so sy tuong dong vé phat 4m, ngit Am trong tiéng Anh va tiéng Viét xay dung

cac bang am vi tuong mg nhu sau:

Vietnamese and English Vowels

Simple nuclei:

Vietpamese English

Front
‘ Central

Front

Central
o

a Back

Front
g a
Back

Hinh 4: So sanh giita 4m vi trong tiéng Viét va tiéng Anh [6]

AMonophthongs

Arpabet | TPA | Temp Word examples

off (AO F); fall (F AOL):; frost (FRAO ST)

E AQ 2 O
= AA a a father (F AADH ER), cot (K AAT)
IY 1 i bee (BIY); she (SHIY)

Hinh 5: Am vi tiéng Anh anh xa sang Temp
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Temp IPA Orthography Examples
Vowels
u u u t
W ans w o
o [y (i) to
olT T o tor
O "] o, O to, xoong
s 3 o vong, toc
Es=s E a xanh, sach
a a a ba

Hinh 6: Temp anh xa sang 4m vi tiéng Viét
5. Thuét toan tong quat
Buée I: Tlr vung chua chuan héa. Vi du 1a “FACEBOOK”.

Buée 2: St dung cong cu t2p chuyén mot tir vung tiéng Anh thanh chudi 4m vi, vi du
chuyén tir vung “FACEBOOK” thanh chudi 4m vi “F EY S B UH KD”".

Buée 3: Trén co so 1y thuyét da phan tich, vi tri nguyén am dong vai tro chinh trong mot
am tiét nén can xac dinh vi tri nguyén am du tién, tiép theo thém phu 4m dau, cudi va bd sung
nguyén am néu can dé hoan thién cac am tiét tuong ddi hoan chinh. Vi vay, tir chudi 4m vi nhu
vi du trén s& cho két qua 1a chudi am vi “IFEY1SAXIBUHKDI1”.

Buwéc 4: Tir chudi am vi tiéng Anh ban dau sau khi da qua cac bude xir Iy dé duoc chudi
4m vi méi co thé anh xa thanh mot chudi ky hiéu c6 thé phat 4m tiéng Viét, cu thé nhu vi du
trén 1a chudi “1FEY1SAX1BUHKDI1” khi 4nh xa chudi ky hiéu va xur Iy cac ngoai 1¢ dé dat
két qua 1a chudi “IfoUsjilsoUlbultl”.

Buéc 5: Anh xa chudi ky hiéu co6 thé phat 4m tiéng Viét thanh chudi 4m tiét tiéng Viét.
Vi du: “IfoUsjilsoUlbultl ” = “phay xo but”.
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Piu vio:
Tir vung tiéng Anh.
Vidu: FACEBOOK

L 2

Chuyén tir vung tiéng Anh
thong qua cong cu t2p.
Vidu: FEY S BUHKD

¥
- Danh déu nguyén &am.Vidy: EY UH_
- Thém phu 4m vao trudc cic nguyén am (néu co).
Vidu: IFEY 1BUH
- Thém phu 4m vao cudi cac nguyén 4m (néu co).
Vidu: IFEY 1BUHKDI1
- B sung nguyén 4m (néu co).
Vidu: IFEY1SAX1BUHKDI

R 2

Xu ly cac ngoai ¢ va anh xa sang
chudi ky hiéu c6 thé phat 4m bang
tiéng Viét
Vidu: IfoUsjilsoUlbultl

Chudi am tiét tiéng Viét
Vi du: phéy xo but

6. Két qua chwong trinh

Tir mot tir vyng trong van ban tiéng Viét chua dugce chuin hoa, vi du tir “facebook”
chuong trinh ty dong phién dich thanh chudi 4m tiét tiéng Viét “phay xo but”. Két qua duoc
minh hoa bang chuong trinh sau:

CHUONG TRINH PHIEN AM

Nhip mét tir ting Anh

FACEBOOK

K&t qua thust toan tach nguyén 4m Két qua thuft toan thém phu im diu
_EY__UH_ AF EY_1B UH_
K&t qua thujt toan thém phu &m cudi Két qué thujt toan bé sung nguyén am
AF EY_18 UH KD1 1FEY1 S AX18 UH KD1
Chudi dm vi ting Viét va tir tiéng Viét
1foUsjiltsoU1bult1

phay xo bat

Hinh 7: Két qua chuong trinh phién am
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Két luan: Khi bat dau nghién ciru dé tim ra thuét toan tong quét giai quyét bai toan tbi
uu héa img dung chuyén vin ban tiéng Viét co chira thanh tiéng néi da phat hién nhiéu van dé
v6 cung kho khian vi gitta chung tuy c6 twong dong vé ngit 4m nhung bén canh d6 c6 khong it
su khac biét. Vi vay, két qua tir cac thuat toan tim dugc ciing mang tinh tuong ddi nham gop
chut it cong strc cho linh vue nghién ciru vé ngdn ngir tu nhién néi chung va chuin hoa vin ban
noi riéng.

TAI LIEU THAM KHAO

Tiéng Viét

[1]. V& Xuan Hao (2009). Gido trinh Ngit dm tiéng Viét hién dai. Traong Pai hoc Quy Nhon,
trang 1 - 58.

Tiéng Anh

[2]. John Kominek, “TTS From Zero Building Synthetic Voices for New Languages”,
CMU-LTI-09-006 trang 16-18.

[3]. The CMU Pronouncing Dictionary. http://www.speech.cs.cmu.edu/cgi-bin/cmudict.

[4]. Luis Pedro Hurtarte Caceres, “Translation of Poetry's Structures to Architecture”, trang
26-28, luan van thac si.

[5]. Hoang Gia Ngo, Nancy F. Chen, Sunil Sivadas, Bin Ma, Haizhou Li, “4 Minimal-Resource
Transliteration Framework for Vietnamese”, Proc. Interspeech, 2014.

[6]. Hoang Thi Quynh Hoa, “A Phonological Contrastive Study of Vietnamese and English”,
A thesis in English, submitted to the Graduate Faculty of Texas Technological College.

[7]. Kevin Lenzo, “t2p.: Text-to-phoneme converter Builder”, retrieved from Carnegie Mellon
University: http://www.cs.cmu.edw/afs/cs.cmu.edu/user/lenzo/html/areas/t2p,” 1998, December 28.

[8]. Thang Tat Vu, Mai Chi Luong, Satoshi Nakamura, “An HMM-based Vietnamese Speech
Synthesis System”, Proc. Oriental COCOSDA, 2009.

[9]. The CMU Pronouncing Dictionary, http://svn.code.sf.net/p/cmusphinx/code/trunk/
cmudict/sphinxdict.

54



