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Survey Overview




Some TTS not support Viethamese:

iSpeech
Watson_IBM

Balabolka

Vocalware

Nuance TTS
Naturalreaders

Oddcast




TTS support Vietnamese:

Vnspeak: Android app
Responsivevoice
Google TTS - Google
FPT.AI - FPT

VBEE - BK Hanoi

Azure TTS - Microsoft
VTCC - Viettel
eSpeak

Text2Voice - Fibo
VOS - Allab

eSpeak




General ReVieW: Link: shorturl.at/muO58

« Bad in containing English
VOS » Good in special cases with many rules cases

« Bad in handle Abbreviations

« Bad in handling with numbers

VBEE * Quite similar to VOS, just differentin rules + Southern Voice is limited
for special case « Bad in handling with numbers
FPT.AI « Smooth and fluently voice « Can'’t handle special cases
Google-Responsive + Good at multi-lingual handling * Unnatural

« Handling the majority of special cases



Method




Not lowercase the input, distinguish
upper and lower case when

Update RU'_e normalization

Reuse and add new rule to deal with
number

https://docs.google.com/document/d/1H DB2JYk
4 8mLi8uoidceXR85cNZs31xIxin2kNYWYM/edit?
usp=sharing



https://docs.google.com/document/d/1H_DB2JYk4_8mLi8uoidceXR85cNZs31xlxjn2kNYWYM/edit?usp=sharing
https://docs.google.com/document/d/1H_DB2JYk4_8mLi8uoidceXR85cNZs31xlxjn2kNYWYM/edit?usp=sharing
https://docs.google.com/document/d/1H_DB2JYk4_8mLi8uoidceXR85cNZs31xlxjn2kNYWYM/edit?usp=sharing

~ 4 kind of rules

BN special Case [
Address-Code -M

Find and

Replace




Special Case



Special Case Telephone

e Must have 0 or + d {1,3} at the beginning and have formats like

o International standard phone number:

m +18769248 212 +972 3 52 23 161 +800 86 100 999
o Vietnamese phone number pattern:
m 0989.72.77.99 +84 989.72.77.99

o USA phone number pattern:
m +353 1679 3958
e Hotline:
m 19001288 1800.1288



Special Case

e Prefix https ftp hoac www
o www.google.st |  not match: http://.com
e Suffix is popular domain:
o Coml|au\.uk|co\.in|net|org|info|coop|int|co\.uk|org\.uk|ac\.uk|uk
o docs.google.com/document
Pronounce each letter and character, ensuring integrity, don't read

letter to sound like old VOS version
The word "com" reads the whole word to make it more natural


http://www.google.st

Special Case m

e Use common email rules

o Spell each letter and symbol in English

o “@"is read as symbol “a cong”
o Dot and Slash: is sounded : “chdm” and “xuyét”

o If contain “gmail.com” => replace as “giy meo chdm com”
e Example

o tripx.vn@gmail.com



Special Case

Football

Some number pattern:
e DOGi hinh 4-2-3-2
o Tisb12-0
e Ha Thai 4-3
o U.22

# Hypen-minus and Dot will not be spelled



Date & Time



e Suffix: am/pm

o 12:34 AM 12:00 AM - 1:00 PM
e Signal of time: h/g
o 12h 12h30 12h30 - 13h

e The validity of time
o 22:30 butnot 40:60

If "-" followed by captured regex will be read as “dén”
- Add “gi0” to suitable places



rmesoate (R

e Typical pattern of the date month year

o 5/12/2019 05.12.2019 5-12-2019
e Contain roman number

o 1V-2019 111/2019

e Prefix is a word of time

o Ngay|sang|trua...chiéu|tdi|dé@m|hém...
o H6bmb5.12 sang5.12-6.12

EE N1

Add “ngay” “thang

nam” to suitable positions
l Check the validity of date and time -> not 20-20-60



T .

e Month
o Thang 12/2019
e Date fromto
o Tw5-31/12
o Ngay 5/12 - 31/12
e Month from to
o Tw 7-12/2019
o Thang 7.2019 - 9.2019



Mathematics



Mathematics Floating Point | Normal Number

e Floating point is comma
o 10,5 -10,5
o 1.000.000,5 1.324.599

e Floating point is dot
o 1,000,000 1200,000,000 1209,012,375,558
o 12.5 12
Floating point is replaced by “phay”
- Integer Part is read as Normal Number and discard frontier zero

Fractional Part: 2,05 => hai phay khéng nam



Mathematics Unit of
Measurement

e Unitis alphabetic:

o Normal Number + {Alphabetic}
o Normal Number + {Alphabetic} / {Alphabetic}
- Check if match {Alphabetic} is in BaseUnit Mapping
e Unitis symbol
o Normal Number + symbol
- Check if match “symbol” is in CurrencyUnit Mapping



Unit of
Mathematics Measurement

e The “/”is replaced by “trén”
e |[f {Alphabetic} is not in Dict => return the origin matching

e Distinguish upper and lower case Unit: kb and kB

Example:
e 100kgha [E) kgandhainDict EEE) 100 kil6 gam trén héc ta
e 160.000-180.000 ddng/kg.

The Limit:
o 12A - 12ampe OR  (I6p) 12 a

=> Context for unit



ethematc

e Just consider Uppercase is able to be Roman number:
o Lanth® VI AND lan thir vi

e Consider alphabet of Roman is [X,1,V],
o XVII AND MV (1005)

e Check valid:
o romanA -> decimal -> romanB => compare A=B?
o VX



Address - Code



Address

Political Division

Kpl|q|p|h|tx|tp|x
o KP3 H.BinhChanh Q.7

dwdng|sd|sd nha|nha|dia chiltoa
lac|xa|thoén|ap|khu phd|can hd|cw xa|P/c

o C&nho C03.09 4p5A

o “/"is replaced by “xuyét’
phong|lop|don vi

o Lé&ép12a3  phong F203

o “I"is not read



Address

e Match All other cases contain numbers

e Some cases to deal with

o 12A-7 : “"isnot spelled

o BO007 : read each zero

o S-600 : Read continuous number string

o lan/m2 : In case of there is continuous letter string in dict, keep it

o €100045: If length of continuous number string > 4 , spell each number
o TIM9+ If totally Uppercase, spell each letter

o O6A . Case includes special character | symbol

o .I86, : Trim character



After run all rules, String just
contain letters, space and

Update special character

DiCtionary Run over each token to check if
it is readable then mapping if

necessary




— Dictionary: Viethamese syllable

e Includes 7698 syllable

e \Words that the current backend can
support

e The future can be extended with
further

o Pak Lak does not exist




— Mapping

Abbreviations

Teen Code - Slang - Lingo

Symbol - Special characters




Abbreviations

e Acronyms: Mapping with origin phrase
o NSUT  GDPT  LD-TB&XH

e Initialisms:
o STEM UNESCO

e Spell each letter (not phonemes)
o SJC, PNJ, VNG, FBI, AFF

o Skipitin this step and consider as unknown

Build Initialisms from:

e Total uppercase words
e Not appear in Acronyms Dict and not be an acronyms (case: some acronyms have not listed in Dict yet)
e Appears many times. Threshold Frequency is in discuss



The way Google read Acronyms

e Uppercase: replace with origin phrase

e Lowercase: read as unknown words

bhyt vs BHYT
ktx vs KTX

=> Limit misunderstandings when not sure



mll Teencode - Slang - Lingo

e Add more than 300 Slang to Teencode Mapping (zss)
H’Hen Nié H'Mong

e Total Uppercase Teencode will not be mapped:
BYT TRC

e Add some Lingo that not appear in Popular Dict (Backend can not read)
bak -> Dac Lak -> Lac

e Difference style for the same word:
Hoa - Héa thuy -thuy tuy -tuy




ml Symbol - Special Character

Split letters and symbols

Ex: di &ChO’i (check rule)=> di & ChO’i (checkdict)=> di Vé ChO’i

Punctuation

0O 1L “'!! 1%L/ “f)!!

O “,!! “;” “l!!
Check symbol

o ¢ (épsilon) € (thubc) ¢ (de ta)

o n(éta) 0 (thé ta) 1 (i 6 ta)




Tokenize Problem

e Tokenize with special character
GD-bT NQ/TW
e Tokenize with space

E-kip Ra-di-6

Combine two way: Tokenize with space first, if the token is unknown,
then tokenize with special character




Not appear in any

Unknown Token Dictionaries,

English

Proper Noun




The way Google read unknown word

e Uppercase: Spell each letter in English

e Lowercase:

o Include vowel: -> keep ->letter to sound

o NotInclude: Spell each letter in English (sometimes Vietnamese)

bytero vs BYTERO (letter to sound va spell each letter)

ubndta vs UBNDTA (VI vs EN spell)

khtnm vs KHTNM (EN vs EN spell)



Apply for VOS

e Lowercase:

o If containing vowels: Not change | cut down

o Not containing vowels: Spell each as Viethamese letter
e Uppercase:

o Spell each as English letter (not phonemes)

MVC =>emvi si not mo vo cO



Experiment




Programming
Languages




Language Comparison:




A comparison of common programming

languages used in bioinformatics

Holds the DNA sequences in memory, performs different computing
tasks on the sequences (text mining or text parsing)

https://www.researchgate.net/publication/5600272 A_comparison_of common_programming languages used in_bioinformatics



https://www.researchgate.net/publication/5600272_A_comparison_of_common_programming_languages_used_in_bioinformatics
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Usage

e Python and Perl are often called script languages and
suitable for web scripting, parsing
e C and C++ are fully compiled languages, suitable for

system-intensive tasks.




Programing Language of some TTS system

e Festival Speech Synthesis System of U.Edinburgh in CH++ ..o o oo
e Flite (festival-lite) of CMU: C library but it can be used from a C++

e Hts engine use for Jtalk, Sinsy written in C++ and C

e eSpeak writtenin C

e ResponsiveVoice (Web Speech API Specification ) in Javascript

https://stackoverflow.com/questions/13052980/high-quality-open-source-text-to-speech-tts-engines-written-in-c



https://stackoverflow.com/questions/13052980/high-quality-open-source-text-to-speech-tts-engines-written-in-c

Language: C++

e Cross-Platform Deployment

e Fastrunningtime

e Reuse the source code of VOS 2.0

e Not support Unicode natively (could use ICULIB instead)
e Steeper learning curve compared to Python

e Useless memory than Perl

Problem if use festival https://stackoverflow.com/questions/13052980/high-quality-open-source-text-to-speech-tts-engines-written-in-c



https://stackoverflow.com/questions/13052980/high-quality-open-source-text-to-speech-tts-engines-written-in-c

Libraries

e [CUA4C (version 64.2)
e Standard Template Library




ICU4C Library

Opensource.
Well-documented, robust and reliable.
Supporting Unicode String (including Vietnamese).

Regular Expression for Unicode.
o Basicregular expression operators
o Case Insensitive Matching and other flags




Project Structure




Folder

e Dict/
o Dictionary files
e Mapping/

o  Mapping files
e RegexRule/

o  Regular Expression Rules




Files

e Input.txt

o Regular text
e Output.txt

o Normalized text
e Main.cpp

o  Main processing

e SpecialCase’ DateTimer,...
o Rule Processing

e |[CUMapping’, ICUReadFile ...
o  Helper functions using ICU4C




Rule Processing




void loadPatterns(...) {
// Load Regex from files
}

UnicodeString normalizeText(...) A
// Process regular text and return normalized text
// using this rule

UnicodeString stringForReplace(...) {
// Processing the text matched by regex.
}



Test and Statistics




Crawled from

News Corpus

Source:




‘ _ Case needA to use Frontend ‘
= Normal Case

News

e Total: 6.308.173 sentences
e Not Standardized: 3.740.507 sentences



Sentences

Sentences Distribution

1000000 -

800000 -

600000 -

400000 -

200000 -

dantri

danviet

nid thanhnien tto tuoitre vne vnn
News

[653545,386444,103218, 634974, 177287, 167162,157202, 481566, 979109]

zZingnews




Special Case  :0.2:21383

e e e Special case: website, phone, football, email
Math 1 22.67 : 2467113

English #25/65,:9880214 e Math: measure, digit, roman

Teencode :0.01:944

Acronyms Lowercase: 0.01 : 830 'Y H . H H
Acronyms Uppercase: 6 Sifi0icT0r e Initialism: total uppercase but not in English
Initialism :9.07 : 987432

Proper :9.17 : 998180 or Acronyms

Other :15.71: 1709682

e  Proper: Uppercase first letter, not in dictionary

Insights

e Special Case is just 0.2%

e Most of the Timedate cases are the
publication date of the news

e  English accounts for 40 percent

e Acronyms Upper and Lower problem



60 tricky test cases

Random Test 100 need-normalized case

500 random in practical contexts




Mathematic (6) 83.3%

Address (5) 100% (5/5)

Time-Date (15) 100% (15/15)

Special Case - Measure Unit (15) 100% (15/15)

Teen Code (5) 80% (4/5)

Acronym (12) 100% (12/12)

Upper-lowercase (2) 100%

*This is just a survey result on a sample of 60 tests:
https://docs.google.com/spreadsheets/d/1aXQqJYxlvDwSCUPM4BLiuy3rQUhhdpCSy_Frut-nBIM/edit#qid=0



https://docs.google.com/spreadsheets/d/1aXQqJYxlvDwSCUPM4BLiuy3rQUhhdpCSy_Frut-nBlM/edit#gid=0

93.3% -> 96.6%

e Total 60 test case

e Not include:
o Normal sentences
o Cross Language
o  Proper Noun

e 11 remaining cases:
O  Mathematics

O  Context check => Need statistics from 1GB News




Some test cases

e USB wifi hang TP LINK

e sb dién thoai 1800.8098

e trong khoang thoi gian 9h-12h30

e twong duwong 1n = 0,1kQ)

e Khi H2S con goi la khi Hidro Sunfua Héa long & 60°C

e Bubn Ma Thubt (Dak Lak)

e gia twr 500 triéu dén 1 ty ddng/sao

e ca Tan Sinh (1m83) va Thanh Chung (1m80) déu la m4u trung vé

Test cases from News are being used to improve Rules and expand Dictionany



100 Random case Needs to be standardized

tai co quan bao dién tir dan tri , sau khi biét tin duoc ban doc
gilp a6 s8 tin hai trdm tam muroi 13m triéu nam fram nam
muoi nghin ddng

tdng doanh sé ban hang cia toan thi dat mudi bay nghin
khong tram sau muoi bay xe , trong 66 cé mudi mét nghin
sdu ram hal muoi 1am xe du lich . bdn nghin mot tram by
muoi tu xe thuong mai va mdt tram tam muwi xe chuyén

dung
quft d8u tur vang I6n thé gidi 33 ban ra lgng vang I6m véri hai
muoi mdt phéy bay muai 1am tin vang , lugng vang ndm gior
con tam tram linh hai phiy mudi hai tin .

Mathematic: Tai co' quan béo dién tir Dan tri, sau khi biét tin duoc
normal number ban doc giup A& sb tién 285.550.000 ddng

Tdng doanh sb ban hang cla toan thj trudng Gat 17.067
Mathematic:  xe, trong d6 c 11.625 xe du lich, 4.174 xe thuong mai
normal number va 180 xe chuyén dung

quy d8u tw vang Kn thé giol 33 ban ra lugng vang Iom
normal number  voi 21,75 tn vang, luong vang ndm gir con 802,12 tén.
hiu qua sau: 1- Budc ndp lai sb lgi bt hop phap oo
duoc do thyc hién hanh “w&ham hanh chinh; 2- Budc
thu hdi

hau qua sau . mot budc ndp lai s8 10 bit hop phap c6 duoe

do thyrc hign hanh vi vi pham hanh chinh , hai budc thu hdi

gi4 vang giao ngay tai chau & qua niém yét cb bién 6 giam

nhe xudng mdrc mot nghin ba tram muwi ba phdy séu diu ét ai
mdtao.

gla vang glao ngay tal chau A qua niém yét co bién 4o
gidm nhe xudng mare 1.313,6 USDiounce.
chinh phil Han Quéc wore tinh s& mét khodng 3,2 nghin
Mathematic:  ty won 3& cung cip khodng 2 triéu KW dién cho Tridu
Tien

chinh phd han quéc uece tinh s& mét khodng ba phdy hai
nghin tiquandéwngdp:h‘oéng hai triéu ki 16 quat dién cho
&y tign

Qid vang dang duoc giao dich & mirc ba muoi sdu phay chin
muroi I3m triéu ddng . lrong mua vao ba muwoi bay phiy hai
muoi hal triéu ddng , luong ban ra , tang tiép mdi chidu bay
muoi nghin 6dng va mdt tram bdy muoi nghin ddng , luong

gi4 vang dang duorc giao dich & murc 36,95 tridu
ddng/iwgng (mua vao) - 37,22 trigu ddng/lugng (ban
Mathematic: ra), tang tiép mdi chiéu 70.000 déng va 170.000

Measure ddng/lrong so v phién hém qua. 50 v&i phién hdm qua .

Mathematic:  Ngdn ngang néi lo dAu nam hoc méi: Phé bién tinh trang ngdn ngang ndi lo dAu ndm hoc méi . phé bién tinh trang nam
Measure 55 hoc sinh/iép muoi I&m hoc sinh |, I6p

Mathematic:  nang gia a4t CAn Gir 1&n gép 5-7 14n, cao ngét nguong nang cia a4t cn gi¢r 1én gép nam bay IAn , cao ngét nguéng
Measure trén dudi 30 tigu ddngim* trén dudi ba muo trigu ddng , me

s hru 4Ong co vé tam bdn . khong it sén sinh cong suét bay
tram tam muoi chin ma lyc va tm ram no m& md men xodn
cucdai.
thu mua mét tram tam muoi nghin ddng mét ki 16 gam thay vi
g4n sdu tram bay muoi nghin dng mdt ki 16 gam ba muoi diu
é1di, ki i6 gam
khong phat hign vé vén d& ho hip ddi voi viet , nhung tréi lai
em Ay chi nang bbn muoi tam ki 15 gam va cao mot phiy sau
muroi mét
0ng ty duge mua voi gid ré bdi ca ngir dai duong hign nay
dao dong mot tram nghin mt tram hai muoi chim khong
khdng khéng ddng mot ki 16 gam .
t8ng sén phAm quéc gia cia tridu tién chi bng mdt , bén
muoi [am so voi han qubc
tim gia tri cia bién x 6& a Ion hon hogc béng k hogc a nhd
hon hodc bing k , a 1én hon k , a nhé hon k
i chudin bi dai hoi mudi ba khong phai chi cho dén nam hai
nghin khang trdm hai muoi su ma phai c6 tim nhin chién
ksoc dai hon

Mathematic:  s& hiru Gong co V8 4.0 lit san sinh cong sudt 7869 ma
Measure Ic va 800Nm mé-men xodn cuc dai.

Mathematic:  thu mua 180.000 ddng/kg thay vi gin 670.000 ddngikg
(30 USDIkg)

Mathematic:  khong phat hién vé vin 6& hé hdp adi voi Viét, nhung
Measure trai lai em Ay chi nang 48kg va cao 1,60m

ng Ty duoc mua voi gia ré bi ca nglr dai duong hién
nay dao déng 100.000-120.000 ddngrkg.

tbng san pham quéc gia clia Tridu Tién chi bang 1/45 so
voi Han Qubc

Tim gia trj cla bién x 8 A2 k (noac ASk, A>k A<k
0

: N6i chun bi Dai héi XIll khéng phai chi cho dén ndm
Roman Number 2026 ma phai c6 tAm nhin chién lugc dai hon

Details: https://drive.google.com/file/d/1Wag7-hBaOsHIuCfPA1BO9ePKzSRU5-01R/view



https://drive.google.com/file/d/1Wg7-hBa0sHluCfPA1BO9ePKzSRU5-o1R/view

60% -> 97%

e Total 100 test case

e Not include:
o Normal sentences
o Cross Language
o  Proper Noun
e 11 remaining cases:
o  Wrong mapping acronyms
o Cannot cover some units
o Context check => Need statistics from 1GB News




500 Random case

wwmmgmwmmuwwmmmwummw mién ndi, ving sau ving xa, bién gion, hai 2o thu
hep khoding cach phat trién gira cac ving mién.

an Phong cing il n ndi v tith cém déc bt anh danh cho con iéng oa v rén séng ruydin inh
Va 161 ddy, khi du khach dén tréi nghiém cap treo Hon Thom, s8 bét ngd khi thiy mdt bén cang dam chit Y - séng dbng. tuoi

auuemumgyrmnb‘mnmnavnngmmauwcmuuu midn ndi , viing s4u ving xa , bién gidn , hai
Khoding cAch phat trién gira cac ving

ammwnnmmmveunnmu:w-mmnmnmmmwmmmnm

va 151 ay , kni du khach dén trdi nghiém cap treo hon thom , 58 bat ngd khi thy mdt bén cang dam chit y séng 6dng .

ré va ady tinh nghé thuat. twon tré va ady tinh nghe thut .
umdmvmmmmwanwm:rmmmancmauwmmmummmun ngay ca khi venezuela thirc hién chuyén giao quyén krc thi trung quéc chéc chén 58 88 xust yéu chu i thit
Vi ho o5 nhiéu kénh hop phap trong nhidu finh vuc, d4c biét 1 md ddu - md du Orinoco. Venezaela. 0611 ho cO MU KEnh hop phap ong Peu nh vy, 68c biet 1 md u md 6bu ornocd -

gtmddcwmmmymmm&\wmwpmuuww 1am viéc voi dy ban ty phap ngay muoi séu
mnu&fmmmmywchmmmymmummmmlwmmmqm‘m 1g bdn -

wahqvemnmuunummnvtemm 9 9 19 cira 3 ngay hdi thang bkoenguémenmungmmvnaammmmwmmmmmwmwammmmumny
1 nam nay va dng cira vai gitr vao thang 2. hdi thang mot nm nay va ddng cira vai gitr vao thang hai
xmeou:wvleqwunceonmmm!'mmmwawahwmwmouwmgmwmwmwuneuo khi 66 cAc wy viéc , bire xic con manh nha , mmummalwnwvmweﬂdumwwy& tao mbi
@6ng hai hod" - 8ng Ngoc Duy Hiéu cho biét. quan hé lao a6ng hi héa éng ngoc duy hidu cho

nunwbnnqmmwum nwmpﬁiybéni&nlmmmeudbngmye(nnuﬁmyﬂm& t mot
Thu nhép binh quan ciia ngudi lao 8dng: 11,401 triéu ddngingudilthang (dat 100,9% KHN); trong d6 khdi san xuét than: 12,807 tram phay chin phan tram cay éch en , W\L khdi san xult than . mudi hai phéy tam tram linh by tridu ddng xuyét
riéu ddng/nguoithang, tang 5,5% s voi KHN. ngudt xuyét thang , tang nam phay nam phan tram so voi cay éch en
So v6i cac dy 4n tuong ty trén thé gici, gia cia biét thy HOLM I3 hop Iy b thiét ké chudn quéc té, vi tri dAc dia gan trung tam 50 v6i cac dy 4n tuong ty trén thé giti , gia cla biét thy éch Bu eo em 14 hop ly bdi thiét ké chudn quéc té , vi tri ddc.
va d5c biét 1a vy thé toa lac hudng song voi tm nhin tuyét my. dia gan trung tam va d3c biét 1 uu thé toa lac hudng séng vol tam nhin tuyét mg .
Trong than gian Cao Ca sang séng ciing chéng tai Lion, nai ¢6 try s& Interpol 0 thué mot toa bigt thr c6 vurdm hoa rdng hang trong thoi gian cao ca sang sng ciing chéng tai lion , noi c6 try s& interpol a3 thué Mot toa biét thyr c6 vrom hoa rong
ngan mét vubng. héng ngan mét vuéng .
Noepncd\nvdna&\w Vo1 nguo d Annmwcnmum ving sdu, ving xa, u‘ammqmmhmm Khu we nguu ving xa , wmmmmmﬂm

ink dat duorc 81 vo1 qua rinh phat trién kinh &no mwmkwmwnmmmnnuuﬂ . ngay tnrérc thém agribank ky

wcmm-uanunn.men Didr mnﬁm dung, cAu gii, vay dp trién khai i
mnhlmata:wnenlmmmmwa‘nmnmnhhnvumwwmuaumknm Auoc chinh quyén, shangon
céc Gia phuong danh gid cao, 8ng tinh ing ho va duoc Ngan hang Nha nutic danh gia I nét méi cia Agribank trong thuc
hién nhiém vy gin vdi dia ban viing su ving xa... nwca‘ma‘nmm -qumgwcmnunwghmﬂ-wwmwmngn
Lang Cham My Nghiép 12 mot lang nghé dét thé cAm truyén théng ndi tiéng & Ninh Thuan, lbbanlllhgngnﬁqémﬂmfmc lang cham m§ nghiép 1 mot lang nghé dét thd cAm truyén théng ndi tiéng & ninh thudn , umummnaq&nm
cing ndi tiéng khdng kém nén hang nam thu hut rét ddng khach du lich dén tham quan, nghién tric cling ndi tiéng khong kém nén hang nam thu hit rét ddng khach du lich dén tham quan , nghién ciru
Emily Blunt nhan gidi N phu xut sic vi vai dién trong A Quiet Place” hlSamAnmmiuAnm- |emily blunt nhan gidi nr phy xudt séc véi vai dién trong a quiet place tai screen actors guild awards.
Nhan dip nay, Téng BI thu, Chd tich yén Phd Trong 62 gur tang Quéd 1g 100 b may vi tinh d& Qudc virong lam nhan dip ndy , thng bl thu , aﬂmnuacnmwumﬂgmmqﬂcmmmmmmu«nuqm
qua taing cho céc co s& gido dyc clia Campuchia. vurong lam qua tng cho céc co s& gido duc clia campuchia

do 60 . mnsoahucnmgxgnmumge‘ammmnmmmmhnmgﬂmcnnmmcm

Do 6, oomhwuudnemuunhmumdpuanunmmmwkymﬁm n—vnbmmwmdnly muoi phén trdm so véi cling ky

Phot 54: Dunk G4nh Ghu i vot xa khung thanh cda Man City tir qua 4 phat i hidm voi phit nam muoi tu . anmnﬂuamnmmgnmnmmmmwlum.m-wmmA mot pha khong

Ederson. nguy hiém voi ederson

Lam sao phu nlr c6 thé t chirc duoc thai gian cho viéc tap thé duc trong khi vira phai 1am viée tht bat & co quan vira cham lo 1am sa0 phu nir cb thé 1 chire duoc thvi gian cho viéc tap thé duc trong khi vira phai 1am viéc tht bt & co quan vira

cho con cai & nha? cham lo cho con cai & nha .

Tranh nhu hign nay cac nha chung cur cao tng, cac thiét bi clia cu dan rét hién dai nhung hiu nhu khéng ai chi phi a8 bao ri, tranh nhu hién nay cAc nha chung cu cao thng , cac thiét bi clia cu dan rét hién dai nhung hiu nhu khdng 6d chi phi

béo dudng trang thiét bi. & bao tri, ba\odwongmmam

Ong Nguyén Minh Nguyén - Pho téng Giam ddc Cong ty b phn dhu tr Van Phu-invest (thir hai ti trai sang) Gai dién cho don ng nguyén min pho téng giam dbc cong ty cb phin dAu tu van phi invest thir hai tr trai sang dai dién cho

Vi nhan c Bon vi xudt séc trong phong tréo thi dua. dvnvtnhhcadvnvlmﬁsklmupﬁmummlw

OmeFaqeﬂnhnsﬁv-NBwum:hwiw&mimll!llnlm?llﬂ 6ng 33 ddng hanh cing voi nhmg b phim kevin feige da ndm gilr vai trd la chil tich c u-m-wlmuwmr-nmlnmugmlnnuy ong 63
siéu anh hing cla Marvel ngay tir budi ban ddu. a&mmnwnnmmm\q ‘phim siéu anh hung cUa marvel ngay tir budi ban

Chia 5 voi Dan tri, Yrtnmumanwwy MC nhung XA Hanl Won "phat luong” von ven chia sé voi dan tri . trén thanh cho biét, nvysnnnmhmwmmnwummgmhwmuum

21rigu ddng. qu.\pmnannvhmmmm

Nnvu-!nvienasw&n&nenguubopmm'vawnaumu'(mmnumunmumwmmwnaaumnnmy noahvlonumlmmuwl&mmwmmm«umulnmnangmnnmmmuynm

nhan dep nhét Philippines cla tap chi FHM hay Maxit nhidu 1n c6 t&n trong danh sach nhirng my nhan dep nhit philippines ciia tap chi ép éch em hay

Ting khudn vién 6éu duoc thiét ké cac goc thu gidn, mumegmmnnnumneﬁngxmmlmmnwwhu ting khu6n vién déu duoc thiét ké cac goc thu gian mwmgmmummanummnumm

caing thing. gir hoc cang thing .

Tudin trsdc, Yoon J Oh 63 iét 6 vé viéc c6 luon cam théy bt an khi khu nha c6 & ludn co nhmg hién tuong la. tuin trudrc . yoon Ji & 68 8416 v viec c6 luon cam théy bt an khi khu nha cb & ludn c6 nhing hién tuong la .

MAu crossover c& nhé ny clla Hyundai 0 bj bt gap trén dutng chay thir & nhidu noi trén thé gidi va mot sb chuyén trang 6 16 mluanwmrwnna-ayw-nyunnnﬂuwwmamgenoymvomuwmuwnwdaum

cho réng n6 6 kén quan i chiéc Carlino concept 04 ra mAt tai An D0 cach ady 3 nam. trang 6 10 cho réng mét tai n 6 cach ddy ba

wmmmramnmmm&,wmmnnguoimmmonoreounuaenﬁcmawlmvmnnnwamuoauyen nnmnuungrnrangmgemne ﬁldlmdonqnguoiMmmmlﬁnl&d&we‘cnmwlmlmhnwm

16 chuyén voi

tmtwmhmnwmmmnwmuwwmy gmoﬂcwmummobmmmm mﬂpmmnmummmnm&mamwm giam 6bc bao tang adiyaman cho biét bic hoa

khic kha thé so nhung thé hién rét 15 canh con ngudi va dong vat thoi duoc khic khd thé so nhung thé hién rét rd cnh con ngudi va ddng vat thii cb dai -

Khi duoc noi i ndi sau cing. umrmpmsmnmommmmlnnmuwgnm 1u6n tam huyét v ngan khi duoc 6l ¢ ndi sau ciing . b c4o trdn phuong binh cho rang ban than minh vdn 1& mot gido vien . luon tam huyét

hang Bong A, tim moi cach é dua ngan hang i lén. v6i ngan hang dong 4 , tim moi cAch Gé dua ngn hang i lén

V& vy viéc ndy, Co quan CSDT dang xac minh Iam 16 viéc chuyén tién gidra bi can Pham Thanh Liém va 6ng D. 14 giao dich vé vy viéc ndy , co quan canh sét dibu tra dang xac minh 1am rd viéc chuyén tién gida bi can pham thanh kiém va 6ng

binh thurdng, hop phap hay c6 khudt tat gi kndng? nam tram . 14 giao dich binh thudng , hop phap hay cb khuét tht gi khong .

|6 1 ban khoan cla 6ng nguyén dinh 63, hidu trudng trudng trung hoc phé théng thainh nhan chia sé tai hoi thao gidi

Details: https://drive.google.com/file/d/1x1Uhu8oNaCj-QI8 SXoNt3td8VysWG _ g/view

480/500


https://drive.google.com/file/d/1x1Uhu8oNaCj-Ql8SXoNt3td8VysWG__q/view

Failed Test Cases

dich th' than Saturn.

Ciing theo két qué khao sat cho thdy, linh vire nghién ciru clia céc NNC cing khong ddng déu va cb sy
chénh léch kha I6n tap trung nhidu nhét vao 3 finh vyc khoa hoc tu nhién, khoa hoc ky thuat va cdng nghé,

khoa hoc xa hdi va nhan van.

Nhan 161 méi cia Téng Bi thur, Chi tich nuéc Nguyn Pha Trong, Chil tich Dang Lao dong Triéu Tién, Cha
tich Uy ban Quéc wy nudc Cong hda dan chil nhan dan Triéu Tién Kim Jong-un cd chuyén tham hiru nghj

chinh thirc Viét Nam tir ngay 1/3 - 2/3.

Cing theo ngudi 6ing dAu BO LD-TB&XH, sau 3 nam kién tri, Gac biét nam 2017 voi sy chi dao quyét liet
cla Thi tuéng Chinh phd, BY 64 1am viéc voi phia Han Qudc trén tinh than quyét liét xir Iy cac doanh

nghiép phia ban vi pham.

Nhur vay, tinh theo thi gi4 thi 5.2 triéu cb phiéu GTT cla ba V& Thi Thanh chi ¢6 gid tri hon 2 ty ddng.
Manhattan Dja chi: Regent Hotel - 1 Cuscaden Road Level 2 Gio m& cira: Thir 2-7 tir 17:00 — 1:00; Chd

nhat tr 12:00 - 15:00 va 17:00 - 1:00.

Sy kién thu hit cac chuyén gia hang 64u vé tri tué nhan tao (Al), tw ddng héa, loT ngudi Viét dang lam
ngoai.

vige trong céc té chirc, doanh nghiép 16n tai nuéc ngoai.

V& wy viéc nay, Co quan CSBT dang x4c minh 1am rd viéc chuyén tién gitra bj can Pham Thanh Liém va

ong D. 14 giao dich binh thudng, hop phap hay co khuét tat gi khong?

Chil trrong cla BO GD&DT sép t6i s& lam rat manh vé kiém dinh chét lvong co s& gido duc va s& c6

thém nhing t chirc kiém dinh doc 14p (theo Luat GD BH sira d8i).

Toyota Hilux 2.8 G 4x4 AT MLM c6 ndi thét da v ghé I4i diéu khién dién, hé théng diéu hoa ty déng véi
ctra gi6 cho hang ghé sau, hé théng gidi tri véi man hinh cam (g 7" ¢4 hd tro diu doc DVD va camera Idi
di kém cac hd tro két ndi USB, bluetooth, AUX... Ngoai hé théng diéu khién hanh trinh, mau xe ndy cdn c6

thém hé théng khéi ddng bang nut bAm, cira kinh chdng ket (toan bd cira trén xe).

Trong khi Pixel 3a XL dugc trang bj thdi pin c6 dung luong 3.700mAh thi phién ban Pixel 3a chi c6 thoi pin
3.000mAh.

Vali MV+ thugc thuong hiéu American Tourister, véi hon 80 nam kinh nghiém trong viéc cho ra nhirng san

pham pha cach, khdng ngirng sang tao, hop thei trang va dam chét My.

Dugc biét, D& an "DAu tu xay dyng céc thiét ché clia cong doan tai cac khu cong nghiép, khu ché xuét"
duoc Thi twéng Chinh phi Nguyén Xuan Phic ban hanh Quyét dinh sb 655/QD-TTg vao ngay 12/5/2017,

Dén Saturn dugc ngudi La Ma xay dyng vao nam 497 TCN dudi thdi vua Tarquinius Superbus véi myc

dén satum duoc ngudi la ma xay dyng vao nam bdn tram chin muoi bay tidu chudn nganh du6i
thori vua tarquinius superbus véi muc dich thd' than satum

cling theo két qua khdo sét cho thdy , inh virc nghién ctru clia cac nha nguyén can cling khong

adng Géu va c6 sy chénh léch kha Ion tap trung nhiéu nhét vao ba finh vurc khoa hoc ty nhién ,
khoa hoc ky thuat va cdng nghé , khoa hoc xa hdi va nhan van .

nhan |&i moi ciia tdng bi thu , chi tich nwée nguyén phi trong , ch tich dang lao ddng tridu tién ,
chi tich Uy ban quéc vy nuée cdng hoa dan chil nhan dan triéu tién kim jong un c6 chuyén tham
hru nghi chinh thirc viét nam tir ngay mét thang ba hai , ba .
cﬂnglheong\mim‘mgdéubolaodovlgmmgbaovaxanohsaubanamkientrl , G4c biét nam hai
nghin khong tram mudi bdy voi sy chi dao quyét liét cla thl tuéng chinh phi , bd 04 18m viéc voi
phia han quéc trén tinh thn quyét liét x(r Iy cac doanh nghiép phia ban vi pham .

nhu véy , tinh theo thi gi4 thi nam phdy hai triéu cb phiéu gidy thé thao clia ba v& thi thanh chi co
gid tri hon hai ty ddng

/manhattan dja chi . regent hotel mdt cuscaden road level hai gi> m& cira . thir hai by tir mudi bay
mot, chd nhat tir mudi hai mudi 1am va mudi by mot .

su kién thu hat cac chuyén gia hang G4u vé tri tué nhan tao ai , tu ddng hda , iot ngudi viét dang
1am viéc trong céc th chirc , doanh nghiép I6n tai nudc ngoai .

vé vy viéc nay , co quan canh st didu tra dang xac minh 1am 16 viéc chuyén tién gitra bj can pham
thanh liém va 6ng nam tram . 14 giao dich binh thudmg , hop phap hay c6 khudt tat gi khong .

chi truong cla b gido duc va ddi tuyén sip t6i & 1am rét manh vé kiém dinh chét luong co s&
gido duc va s& c6 thém nhimg td chirc kiém dinh ddc 13p theo luat gido duc dai hoc sira ddi .
toyota hilux hai . t&m gi&r bén ich bén Ay ti em eo em c6 ndi tht da véi ghé I4i didu khién dién , he
t didu hoa ty ddng véi cira gi6 cho hang ghé sau , hé théng gidi tri véi man hinh cam (ng bay
c6 hé try GAu doc di vi di va camera 10i i kém cac hd tro két ndi diu ét bi , bluetooth , dy diu it
ngoai hé thdng didu khién hanh trinh , mau xe nay con ¢6 thém hé théng khéi 6ong bang nit bam ,
clra kinh chéng ket toan bd clra trén xe

trong khi pixel ba a bdn muoi dugc trang bi thdi pin c6 dung lugng ba . bdy tram mé a hat thi phién
ban pixel ba a chi ¢6 théi pin ba . khdng khdng khdng mé a hat

vali mdt nghin khdng tram linh nam cdng thudc thuong hidu american tourister , véi hon tdm muoi
nam kinh nghiém trong viéc cho ra nhiing san pham pha cach , khdng ngimg sang tao , hop thei
trang va dam chét m§

dugc biét, aé an aAu tw xay dyng cac thiét ché cla cong doan tai cac khu cong nghiép , khu ché
xudt duoc thi trong chinh phi nguy@n xuan phic ban hanh quyét dinh sb sau tram nam muoi lam
. kiu @@ tang thiét giap vao ngdy mudi hai thang nam nam hai nghin khong tram mudi bay , vori
muyc tiéu tdng quat 12 giao cho tdng lién doan lao dong viét nam dAu tu xay dyng nha & , nha tré ,

voi myc tiéu tng quat 1a giao cho Téng Lién doan Lao 60ng Viét Nam GAu tu 1? dung nha &, nha tré,

siéu thi va cac cdng trinh van héa, thé thao tai cac khu cong nghiép, khu ché xult. siéu thi va cac cong trinh van héa , thé thao tai cac khu cong nghiép , khu ché xudt

Né&m bét duoc xu huéng nay, quy Nll-2018 vira qua da 6 2 hang hang khdng ndi dia cong bd irng dung ném bt duoc xu huéng ndy , quy i i, hai nghin khdng tram muéi tam vira qua 64 ¢6 hai hang

phuong phire thanh todn QR Pay, nhim d4p (rng cac nhu cAu thanh todn ngdy cang cao cla khach hang hang khéng ndi dia cdng b (rng dung phuong phre thanh todn kiu a pay . nham dap img céc nhu

trong thei dai 4.0. cAu thanh todn ngay cang cao cuia khach hang trong thoi dai bén . khéng .

(33 tudi, ngy xa Vinh My B, huyén Hoa Binh) dang di xe may trén tuyén dudng thudc xa Minh Diéu (huyén ba muoi ba tudi, ngy x4 vinh mg b , huyén hoa binh dang di xe may trén tuyén dudng thudc xa

Hoa Binh) thi b4t ngdr bi sét danh trang, khién anh Kh. minh diéu huyén hoa binh thi bt nger bi sét danh tring , khién anh khoa hoc
Hmmnnbanﬁu.vaolmmumﬁuwnaimwmn ly hai muoi 1am thang hai , tau buu dién

ién 7, cong suét ba trdm ba muoi mét tram linh nam ,

chin muoi tu nghin khdng tram linh nam
trén tau c6 mudi Im ngudi , do dng phan my na & my thanh , huyén pht m§ , binh dinh lam
ngudi, do bng Phan My Na (& My Thanh, huyén Pha My, Binh Binh) lam thuyén truréng thuyén truéng .

Theo thdng tin ban dAu, vao lic 16h20 ngay 25/2, tau BD 94005 TS, cdng sudt 330 CV, trén tau c6 15

Dai dién chl GAu tu cho biét, vi chét Iugng khu van phong dam bao tiéu chudn quéc té nén trong thei gian dai dién chu dau tw cho biét , vi chét Irgng khu van phong dam bdo tiéu chudn quéc té nén trong
161, try s& cla T4p doan Sunshine Group sé& dugc chuyén tir toa nha Keangnam Landmark72 vé thoi gian 101 , try s& cUa t3p doan sunshine group sé dugc chuyén tir tba nha keangnam Io a ndr dé
Sunshine Center. mé a ror ca bdy muoi hai vé sunshine center

Main reasion

e \Wrong mapping acronyms

e Wrong Roman Numbers

After fix: 497/500 remain 3 case

e tauBD 94005 TS
e tda nha Keangnam Landmark72
e Toyota Hilux 2.8 G 4x4 AT MLM

Details: https://drive.google.com/file/d/1ntWycuAOF5728-tRSor8NCcrl 39CfxNO/view



https://drive.google.com/file/d/1ntWycuAOF5728-tRSor8NCcrL39CfxNO/view

Future Work




e Context for each Rule
e Context for Unit
o Nhandanté-Yén
e Context for Acronyms
e Context for upper-lowercase

Context for

Ambiguous Cases




Classification

Address-Code M



Acronyms

There should be two kind of acronyms in this dictionary:

e Need to replace with full meaning phrase:

o blv->Binh luan vién; btc -> ban td chrc/bd tai chinh/bitcoin
e Need to keep to spell each letter:

o MV, *WHO, WTO ->vé kép té€ 6

e We know exactly they are acronyms, to distinct with unidentified words



Some Acronyms in VOS: t k y

. pq’ le hC, g|1 nm! dk, qV tnhh li ¢ !

| v n d yo
mprove:

. “ pct g l
e  Acronyms Dict much contain Upper and Lower g
e AnAcronyms may have more than one ki

th t ded nxb
meaning (have different context): p
o STT,BTC, BK... ‘”C -~
h S sdt
e Update context for lowercase acronyms bx

66 Acronyms in lowercase

from News 1Gb



Improve:

PBQH

e Based on the existing Acronyms, filter out words that appear frequently
. HCV CNTT,

: B BT/

in statistics
o 1438 words/ 3603 total acronyms _ ur\g% b TQ N3IT
=> Limit misunderstandings e
=
SV
HTvX.

e Acronym Option
o  Mapping with full Acronym

o} Filter out shorter than 3 letter that unknown

O
HXHe
NXB

;VTN}-TlﬁB



e File news 12GB from on Github

o} https://qgithub.com/binhvg/news-corpus

O  14.896.998 articles
e Mapping for English letter problem:
o 0,J,G

o There is no Vietnamese transliteration

o  When to spell Viethamese when to spell in English



https://github.com/binhvq/news-corpus

English accounts for 40% of

English

sentences need to be normalized.




Special Case  :0.2:21383

e e e Special case: website, phone, football, email
Math 1 22.67 : 2467113

English #25/65,:9880214 e Math: measure, digit, roman

Teencode :0.01:944

Acronyms Lowercase: 0.01 : 830 'Y H . H H
Acronyms Uppercase: 6 Sifi0icT0r e Initialism: total uppercase but not in English
Initialism :9.07 : 987432

Proper :9.17 : 998180 or Acronyms

Other :15.71: 1709682

e  Proper: Uppercase first letter, not in dictionary

Insights

e Special Case is just 0.2%

e Most of the Timedate cases are the
publication date of the news

e  English accounts for 40 percent

e Acronyms Upper and Lower problem



How Amazon Polly works with these case:

Particular words, such as company names,
Acronyms

Foreign words

Neologisms (e.g., “ROTFL”, “C’est la vie”)

Use custom lexicons to customize the pronunciation of Nguyen

<lexeme>
<grapheme>Nguyen</grapheme>
<grapheme>nguyen</grapheme>
<grapheme>NGUYEN</grapheme>
<phoneme>"nu.jEn'</phoneme>
</lexeme>

https://aws.amazon.com/polly/features/



https://aws.amazon.com/polly/features/

Phonetic pronunciation for specific text

International Phonetic Alphabet (IPA)

<speak>
You say, <phoneme alphabet="ipa" ph="p1 ka:n">pecan</phoneme>.
I say, <phoneme alphabet="ipa" ph=""pi.ka&n">pecan</phoneme>.
</speak>

Extended Speech Assessment Methods Phonetic Alphabet (X-SAMPA)

<speak>
You say, <phoneme alphabet='x-sampa’ ph="pI"kA:n'>pecan</phoneme>.
I say, <phoneme alphabet="x-sampa' ph=""pi.k{n'>pecan</phoneme>.
</speak>

Computer-readable phonetic script https://en.wikipedia.org/wiki/X-SAMPA


https://en.wikipedia.org/wiki/X-SAMPA

Cross Language (English)

Popular English:

o  Singapore->sin ga bo

With other words: (have meaning and available in Language Dictionary)

. — R —

This is not totally standards

Understand -> an.ds:. steend



INSERT INTO “ipa” ("ID ', “word , “ipa ) VALUES

(1, 'ABC', '[eibi:si:]"), Pronunroid - IPA pronunciation
(2’ "ABC book’ > [eibi i bUk] ' )-‘ Hoardings Inc.  Education * Kk K
(3, 'AIDS', '[eidz]'), / /

(4, 'Abkhazia', '[asbkheizia]'), P

(5, 'Abkhazian', '[sbkheizin]'), This app is compatible with your device
(6, 'Abyssinia', '[abisinia]’'),

(7, 'Abyssinian', '[abisinian]'),

(8, 'Acheron', '[atferan]'),

[}] Add to wishlist

(9, 'Achilles', '[otfilz]"'), T T T .
(10, 'Achilles'' heel', '[atfilshi:1]'), bo R i A
(11, 'Achilles'' tendon', '[atfilstendan]'), o for o

(12, 'Adam’, '[a=dam]'), : I T T I

(13, 'Addis Ababa', '[adaizzbaba]'), s

(14, 'Aden’, '[adn]'), il

(15, 'Adonis';, '[edoni:z]'):; i == = 56 B REIER

(16, 'Adrianople', '[adraisnapl]’'), W p vl [e]la k)

(17, 'Adriatic', '[a2dri=tik]'), .ﬁf;ihﬁfi’

(18, 'Adriatic Sea', '[adriztiksia]'), R f%%{]hihi

(19, 'Adzharia', '[a=dzearia]’'),

(20, 'Aegean’, '[i:dszian]'), - o o ] - o o ] o o o |

8752 words

Link download IPAhttps://sourceforge.net/projects/free-english-to-ipa-database/
App can speech IPA https://play.google.com/store/apps/details?id=com.hoardingsinc.pronunroid



https://sourceforge.net/projects/free-english-to-ipa-database/
https://play.google.com/store/apps/details?id=com.hoardingsinc.pronunroid

e Inwebsite:

Sticky Phrase

e Inemail:

https://github.com/coccoc/coccoc-tokenizer



https://github.com/coccoc/coccoc-tokenizer

Machine Learning
Approach




NSW Normalization

e Currently used by Google TTS
e Normalization of non-standard words (R Sproat et al. 2001)
e Supervised Learning

o Hand-labeled dataset for English and Russian

o  Vietnamese?




Thanks for listening




