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TOM TAT

Bai b&o nay gidi thiéu két qua danh gid cic hé thong nhin dang giong noi tiéng Viét

(VASP-Vietnamese Automatic Speech Recognition) trong ban tin tir cac cong ty hang dau cua

Viét Nam nhu Vais (Vietnam Al System), Viettel, Zalo, Fptva cong ty hang dau the gici Google.

bé danh gia cac hé thong nhdn dang giong ndi, chung toi si dung hé so Word Error Rate

(WER) voi dau vao la van bdl:l thu duoc tir cdac hé thong Vais VASP, Viettel VASP, Zalo VASP,

Fpt VASP va Google VASP. O day, chiing t6i sir dung tdp tin am thanh la cac ban tin va API tir

cac hé thong Vais VASP, Viettel VASP, Zalo VASP, Fpt VASP va Google VASP dé dwa ra van

ban dwoc nhdn dang tuwong ing. Két qua S0 sanh WER tir Vais, Viettel, Zalo, Fpt va Google cho

thay hé thong nhdn dang tiéng néi tleng Viét trong cdc ban tin tir Viettel, Zalo, Fpt va Google
déu cé két qua tot, trong do Vais cho két qua vueot tréi hon.

Tir khéa: Xir 1y ngén ngir ty nhién; Nhdn dang tiéng n6i; WER; tin tire; Api.
ABSTRACT

This article introduces an evaluation of Vietnamese Automatic Speech Recognition (VASR)
in the news domain from top Vietnamese speech recognition companies such as Vais, Viettel,
Zalo, Fpt and top world company such as Google. To evaluate speech recognition systems,
Word Error Rate (WER) coefficient with recognized text inputs from Vais VASP, Viettel VASP,
Zalo VASR, Fpt VASP and Google VASP platforms were utilized. The recognized texts were
acquired by using audio files in the news domain and APIs from Vais VASP, Viettel VASP, Zalo
VASR, Fpt VASP and Google VASP platforms to convert from speech to text. The evaluation
results obtained from WER which was applied for Vais, Viettel, Zalo, Fpt and Google, show
that VASP from Viettel, Zalo, FPT and Google are adequate in which Vais is superior.

Keywords: Natural language processing; Speech recognition; WER; News; Api.
1 GIGI THIEU bang ngon ngir khac. Bé thuc hién diéu nay,
© o ching ta phai tai phu d& 1én videos dugc ding
Trong cudc séng cua con nguoi, tin trc va  t3i hodc Youtube tw dong nhan dang giong noi
dac bi¢t ban tin truyén hinh 1a mdt trong nhitng A

(automatic speech recognition) va chuyén
linh vuc quan trong. Tuy nhién, cdc ban tin  thanh phu dé trong Gng voi ngdn ngir khac. D&
dang nhan thay 1a chat luong ctia phu dé s& phy
thudc vao hé thong nhan dang giong néi vi nd
1a d4u vao. Cau hoi dat ra 1a hé théng nao la hé
thong nhan dang giong noi tiéng Viét tot nhét
trong cac ban tin hién tai. Cau trd 101 nay sé€
duoc dua ra trong bai bao nay.

duoc thuc hién véi nhiéu ngon ngit khac nhau,
viéc nay gy kho khan cho nguoi xem. Vi vay,
mot trong nhiing giai phap cho van dé nay 1a tu
dong chuyén ngon ngir (machine translation)
cac ban tin thanh ngbén nglt ma nguodi xem
mong mudn. Trong nhing tng dung thuc té,
Youtube cho phép hién thi phu dé (subtitle)
trong céac videos dugc dang tai bén trong nod

Doi: https://doi.org/10.54644/jte.63.2021.46

Tri tu¢ nhan tao ngay cang dong vai tro
quan trong trong cudc song cua con nguodi boi
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Vi nhimng tiém ning va ung dung cua no. bac
biét nhitng két qua gan day trong linh vuyc tri
tu¢ nhan tao da lam thay dbi cach con nguoi
giao tiép voi nhau va cach con ngudi giao tiép
v6i may moc. Nhirng hé thong tri tué nhan tao
t6t nhat trén thé gioi nhu Siri (Apple), Google
Assistant  (Google), Cortana (Microsoft),
Alexa (Amazon) va Waston (IBM) la nhimng
trg 1y 4o c6 kha ning giao tiép voi con ngudi
bang vin ban (text) hodc giong néi (voice).
Ngoai ra con nhitng hé thong nhu xe ty hanh
(self-driving-cars), tong dai trg 1y 4o (virtual
switchboard), bdo ndi (talking news), dich tu
dong (machine translation). Cac hé théng nay
déu duogc xdy dyng trén cong nghé nhan dang
giong noi (speech recognition). Vi vay, nhan
dang giong néi dong vai trd quan trong quyét
dinh chat luong cua cac hé thong. Cau hoi quan
trong la h¢ thong nhéan dang giong ndi Nao CO
két qua t6t nhat. Di v6i tiéng Anh, mot sb
nghién ctru trong [1], [2] dua ra két qua so sanh
gitra cac h¢ théng Google, IBM, Microsoft,
CMU Sphinx va két qua thé hién Google vuot
tr6i hon cac hé thong khéac. Dbi véi tiéng Viét,
trong hoi thao VLSP 2019 [3] két qua so sanh
gita Vasi, Zalo va Viettel dugc dua ra; két qua
thé hién Vais tt hon Zalo va Viettel. Do do,
chung ta thdy rang can c6 mot danh gia gitra
Google va cac h¢ théng Vais, Viettel, Zalo cho
nhan dang giong ndi tiéng Viét.

Trong bai bao nay, chung t6i gidi thigu
két qua so sanh cac hé thong nhan dang giong
noi tiéng Viét trong linh vuc tin tirc théng qua
Api tu Vais, Viettel, Zalo, Fpt va Google. bé
thyc hién, chiing t6i phat trién mot cong cu dé
tinh hé s6 WER véi dau vao 1a cac van ban
dugc nhan dang tir cac h¢ théng Vais VASP,
Viettel VASP, Zalo VASR, Fpt VASP va
Google VASP. Ngoai ra, khic véi két qua
trong [3], chung t6i sir dung cac tap tin am
thanh c6 do dai khoang 20 gidy véi sé luong
tir va s6 luong cau 16n va két qua danh gia dua
trén API thyc hién trong thang 9/2020 cho
Vais, Viettel, Fpt, Google va thang 12/2020
cho Zalo (demo version).

Phan con lai cua bai bao duge trinh bay
nhu sau: Muc 2 mo ta nam hé théng nhén dang
giong ndi tiéng Viét gdm Vais, Viettel, Zalo,
Fpt va Google; Muc 3 md ta phuong phép tinh

hé s6 WER; Muc 4 trinh bay két qua tir mot s6
ban tin; va cuodi cung Muc 5 1a két luan.

2. NHAN DANG GIQONG NOI TIENG
VIET

Thanh phan cta hé théng VASR nhu
trong Hinh 1 v&i cdu trac gdm céc phan: trich
xuat dic trung (feature extraction), mé hinh
am hoc (acoustic model), mo hinh ngon nglt
(language model), m6é hinh tir vung (lexicon
model) va by gidi ma (decoder).

| [ Trichxuat | [ oo |
‘ Giong ndi | Giai ma + Chuoi tu
) | dattumg | | )

A

" Méhinh | [ Méhinh |
L ngon ngir R tr vung )

[ Mo hinh |
. &m thanh

Hinh 1. Cdu tric hé théng nhdn dang giong
néi tiéng Viét

Cong nghé 156i cua cac hé théng Vais,
Zalo va Viettel tai cudc thi VASR trong Hoi
thdo VLSP 2019 dugc dua ra trong Bang 1.
Trong do, Vais, Zalo va Viettel déu sir dung
cac cong nghé 16i twong ty nhau. Tuy nhién,
bai bao nay danh gia cac hé thong VASR dua
trén Api tirc 1a cac hé thong d trién khai thuc
té nén cong nghé duogc trién khai thuc té c6 thé
s€ c6 sy khac bi¢t so véi cong ngh¢ trong
Bang 1 vi cac cong ty khong dé cap dén cong
nghé chi tiét trong san pham thwong mai.

Bing 1. Cong nghé nhdn dang giong noi
tieng Viét [3]

Pic diém Vais Zalo Viettel
bic e dau | \iEce+pitch | MECC+Pitch | MFCC+Pitch
Tang cuone T} Noise+RIR | Noise+RIR Noise+RIR

Mo E'S‘Ch am TDNN | TDNN+LSTM | TDNN+BLSTM

Ngon ngi News+Conv | News+YouTube News
T vung 16k words 17k words 11k words
WER 13.7% 14.36% 27.11%

Tiép theo ching tdi danh gid nam hé thong
Vais, Viettel, Zalo, Fpt va Google tir APIs:

https://vaisapis.vais.vn/analytic/vl/digitalizat
ion/audio-upsert-execute

https://viettelgroup.ai/voice/api/asr/vl/rest/de
code file



https://vaisapis.vais.vn/analytic/v1/digitalization/audio-upsert-execute
https://vaisapis.vais.vn/analytic/v1/digitalization/audio-upsert-execute
https://viettelgroup.ai/voice/api/asr/v1/rest/decode_file
https://viettelgroup.ai/voice/api/asr/v1/rest/decode_file

30 Tap Chi Khoa Hoc Gido Duc Ky Thudt So 6§ (04/2021)
Truwong Dai Hoc Sw Pham Ky Thudat TP. Ho Chi Minh

https://zalo.ai/experiments/automation-speec
h-recognition
https://api.fpt.ai/hmi/asr/general

https://speech.googleapis.com/vlplbetal/spe
ech:recognize
3. MO TA HE THONG TINH WER

Cong thirc tinh Word Error Rate ciia mot
cau dugc nhan dang la [4]
S+D+1I

WER =~ (1)

trong d6 S 1a s6 tir thay thé, D 1a s6 tir bo di, I
14 86 tir chén vao va N 1a tong s tir tham khéo.
O day ching ta c6 thé xem tong S + D + 113 s6
tir sai khac so véi s tir tham khao N. Cu thé
hon, tinh toan WER duoc dua ra trong vi du:

e Thyc té (ground truth): “Hé thong nao 1a
hé thong tot nhat”;

e Gia tl}uyét (hypothesis): “Hé thong nao 13
hé thong”.

Bang cach sir dung cong thuc tinh (1),
chung ta don gian tinh dugc WER 1a 0.25
hoac 25%.

S+D+1 2+0+0
N 8
Dua trén so sainh WER, hé thong danh gia

VASR duogc thiét ké nhu trong Hinh 2. Trong

d6, dau vao cua hé thong 13 tap tin &m thanh

(audio) chira giong ndi can dugc nhan dang,

dau ra cua hé thong 14 tap tin excel chira két

quéa nhan dang giong no6i thanh vin ban. Két
qua hé s6 WER duoc vé& thanh biéu do dé so
sanh trong nam h¢ thong.

WER = =0.25

Nhan dang
giong noi

Hinh 2. So sanh hé s6 WER

Boi vi van ban dau ra tir cac hé thong
Vais VASP, Viettel VASP, Zalo VASR, Fpt

VASP va Google VASP khong dong nhat. Dé
danh gia cac hé thong VASR, ching toi sir
dung tap tin &m thanh cd chiéu dai khoang 20
gidy, dong thoi c6 nhiéu nguoi néi nén vin
ban dugc nhan dang co sb lugng cau 16n hon
hai. Vi vay, vidn ban tur Vais, Zalo, Fpt va
Google c6 diu phay (,), ddu cham (.), dau
phan trim (%) va ddu hoi (?) trong khi Viettel
khong c6. Ngoai ra, van ban tur Viettel chi la
chir (words), s0 va ngay thang ndm déu duoc
chuyén thanh chir. Do d6, dé dong nhat két
quavaco thé so sanh duoc véi van ban thyuc té
(grounth truth), chiing t6i chuén hoa vin ban
tir cAc hé thong bang cach loai bd cac ky tu
dic biét va chuyén sb ciing nhu ngay thang
nam theo dinh dang nhu trong vi du tiép theo:

e Vin ban chua chuan héa: “Ngay hai thang
muroi ndm hai nghin khong tram hai muo,
gia vang giam hai mwoi phan tram”;

e Vin ban dugc chuan hoa: “Ngay 2 thang
10 nam 2020 gia vang giam 20%”.

Chung toi phat trién mot cong cu dya trén
két qua tir [5] dé thuc hién tinh toan va so sanh
WER véi dau vao 1a cac tap tin &m thanh va
van ban tham khao. Thuat toan ctia cong cu
nay dugc trinh bay nhu sau:

for audio in sources do
text = asr_api(audio)
for i in sentences do
sys_wer = wer(ground truth, text)
end

end

Pé danh gia cac hé thong VASR trong
cac ban tin, ching tdi sir dung cac bén tin trén
Youtube. Sau d6 chung t6i cit ban tin thanh
nhitng tap tin &m thanh khoang 20 gidy, va
thuc hién nhan dang giong noi trén nhitng tap
tin am thanh d6. Vi van ban dugc nhan dang
¢6 chira nhiéu cau, mdi cau cd6 WER dugc tinh
dua theo phuong trinh (2) trong d6 “i” 1a cau
thir “1” trong van ban dugc nhan dang

Si+D;,+1;
Tinh WER trung binh cho ca ban tin
dugc dua ra boi phuong trinh (3) véi NS la
S0 cau trong van ban dugc nhan dang.

NS
Zi:l WER; (3)

WERy = NS


https://zalo.ai/experiments/automation-speech-recognition
https://zalo.ai/experiments/automation-speech-recognition
https://api.fpt.ai/hmi/asr/general
https://speech.googleapis.com/v1p1beta1/speech:recognize
https://speech.googleapis.com/v1p1beta1/speech:recognize
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4. KET QUA

) Cac t)én tin dwoc lya chon dé danh gia
bon hé thong VASR dugc lya chon nhu sau:

e NS1[6]: Ban tin vé thé thao “Gidi vé dich
quoc gia tré lai véi nhitng trdn dau day
soi dong — VTV24”, ban tin trong phong
thu va ca ngoai san co v6i do on thip va
c6 ba giong ndi khac nhau;

e NS2 [7]: Ban tin vé van hoa “Ngbi lang
cua nhirng dau sw ur théi lira — VTV24”,
ban tin ¢6 dd dn cao, chira nhiéu tap am tu
moi truong xung quanh va c6 bon giong
noi khac nhau;

e NS3 [8]: Ban tin vé thoi tiét “Thiét hai
ban dau do bdo s6 5 tai Hué - VTV Go”,
ban tin c¢6 d6 6n cao véi ba giong noi dia
phuong;

e NS4 [9]: Ban tin quoc té “Phan vmg ciia
Quoc té trude théng tin Tong thong My

mdc covid-19 — HTV tin tirc”, 36 dn thép,
¢6 nhiéu tir va tén riéng quéc té. Ching
toi chia NS4 thanh hai phan, NS41 1a
phan chi gom tir va tén riéng qudc té va
NS42 1a phan con lai khong chira tir va
tén riéng qudc té.

e NS5 [10]: Ban tin v&i ndi dung la cude
goi tr dién thoai “Ong Trump mdc
covid-19- Chién dich tranh civ Tong
thong M5 ¢6 thé vé trdn — VTC Now”, do
on cao va c6 mot giong noi.

3.1 Ban tin NS1

Trude hét, ching tOi danh gid kha ning
nhén dang tén riéng tiéng Viét dua trén ban tin
NSI1. Tén riéng tiéng Viét trong NS1 duoc
dua ra trong Bang 2, két qua thé hién cac cong
ty Viét Nam lam t6t hon Google trong viéc
nhan dang tén riéng tiéng Viét.

Bing 2. Nhin dang tén riéng tiéng Viét

Tén riéng Vais Viettel Zalo Fpt Google
Vian Khanh Vin Khanh van khanh Van Khanh Vin Khanh Vin Khanh
Phuc Tinh Phic Tinh phuc tinh Phuc Tinh Phudec tich Phudc Thinh
Hang Pay Hang Piy hang diy hang diy hang di hang diy
Xuan Viét Xuan Vién xuan viét Xuan Viét Xuén Viét cong viéc
Liém Diéu 1én Piéu niém diéu liém dién Liém diéu Lién déu

Db6i voi tén riéng, Vais, Zalo, Fpt va
Google déu viét hoa trong khi Viettel thi
khong. Nhu di trinh bay ¢ phan trude, vin
ban dugc nhan dang ctuia Viettel 1a doan van
ban chir thuong, khong co chit viét hoa, khong
¢6 ky tu ddc biét va s, va khdng c6 dau tach
Ccau.

S tir sai khac trong NS1 twong ung véi
cau (NS1.0, NS1.1,...) dugc trinh bay trong
Hinh 3 v&i number 14 s6 tir trong cau dugce so
sanh, va Vais, Viettel, Zalo, Fpt va Google la
s6 tir sai khac cua Vais, Viettel, Zalo, Fpt va
Google twong tng véi sb tir trong cau. Tong
s6 tir trong NS1 1a 272, sb tir sai khac cua
Vais, Viettel, Zalo, Fpt va Google tuong ing
lan lugt1a 31, 33, 42, 46 va 57. Vais va Viettel

khéc nhau tuong ddi nho (31 va 33). Két qua
Zalo va Fpt cling twong d6i gan nhau (42 va
46). Dya trén so sanh so tur sai khac, thi tu sap
xép la Vais, Viettel, Zalo, Fpt va Google.

WER cua céc cau trong NSI duoc thé
hién trong Hinh 4. Tai NS1.8, cau tham khao
1a “trén san Hang Pay”, két qua tuong Gng tir
Vais, Viettel, Zalo, Fpt va Google la “Trén
san Hang Pdy”, “chiét xuat hang ddy”, “chiét
xuat hang ddy”, “Chiéc xe hang di” va “chiéc
xe hang ddy”. O cau nay, c6 tén riéng “Hang
BdNy”, va chi Vais nhan dang chinh x4c ndi
dung cau, cac hé thong con lai chi nhan duoc
tr “hang”, Viettel, Zalo va Google nhan dang
giong néi tir “dady” thanh dy” va Fptla “di”.
Viettel va Zalo cd két qua gidng nhau. Tiép
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theo, chiing ta xem xét tai NS1.15, cau tham
khao 13 “va sau d6 1 thi mén vao thay thé
Tran Liém Diéu”. Két qua trong tng tir Vais,
Viettel, Zalo, Fpt va Google 1a “va sau d6 la
thu mon vao thay thé chan 18én biéu”, “thay
thé trdn niém diéu”, “va sau d6 1a thi mon va
thay thé tran liém dién”, “va sau d6 1 tha mén
vao thay thé Tran Liém diéu” va “va sau d6 13
tht mén va thay thé trdn Lién déu”. O cau ndy
6 tén riéng “Tran Liém Diéu”, va chi Fpt
nhan dang chinh xac ndi dung cua cau, Vais,
Viettel, Zalo va Google khong nhan dang
chinh xac ndi dung céu. Trong két qua cua
Viettel, tor “liém” dugc nhan dang thanh
“niém”, day 1a mot trong nhitng van dé kho
cua tiéng Viét, cach doc gan nhu gidng nhau
nén may rat d& nhdm 1an trong nhan dang
giong ndi. WER trung binh cta Vais, Viettel,
Zalo, Fpt va Google lan lugt tuong ung la
11.09%, 16.56%, 18.26%, 19.71% va
27.13%. Chung ta tim lai duoc két qua sip
xép 1a Vais, Viettel, Zalo, Fpt va Google theo
WER trung binh.
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Hinh 4. WER cua cdc cdau trong NSI (truc x:
cau twong ung, truc y. WER)

3.2 Ban tin NS2

Ban tin NS2 ¢6 do 6n cao, nhiéu tiéng tap
am trong phong sy. SO tir sai khéc trong NS2
dugc md ta trong Hinh 5. Tong sb tir trong
NS2 13 487, s6 tir sai khac caa Vais, Viettel,
Zalo, Fpt va Google 1an lugt tuong tng 13 74,
81, 74, 169 va 114. Sé tir sai khac ciia Fpt trong
trudng hop ndy cao gip doi cac hé théng con
lai. Két qua nay thé hién Fpt khong 6n dinh khi
d6 6n cua tap am 16n. Két qua dua ra vi tri sap
xép 1a Vais, Zalo, Viettel, Google va Fpt.

WER cua cac cau trong NS2 duoc dua ra
trong Hinh 6. WER trung binh ctia Vais,
Viettel, Zalo, Fpt va Google lan luot tuwong
ung la 15.41%, 15.63%, 16.36%, 39.25% va
23.08%. Két qua nay thé hién tinh 6n dinh véi
d6 6n tir tap Am bén ngoai cua cac hé théng
Vais, Viettel va Vais. Tuong tu nhu két qua
trong NS1, su khac nhau gitra Vais, Viettel va
Zalo khong 16n. Dya trén WER trung binh thi
chung ta co sap xép 1a Vais, Viettel, Zalo,
Google va Fpt. Chu y két qua nay khac voi két
qua str dung sd tir sai khéc.
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3.3 Ban tin NS3

Ban tin NS3 véi giong dia phuong (giong
Hué) cung vé6i do 6n cao, toc do giong noi
nhanh. S tir sai khac duoc trinh bay trong
Hinh 7. Tong sd tir trong NS3 1a 334, s6 tur sai
khéac cua Vais, Viettel, Zalo, Fpt va Google
lan luot twong ung 1a 58, 54, 70, 75 va 57.
Trong truong hop nay, khong co sy sai khac
16n & bdn hé théng, su sai khac gitra Vais,
Viettel va Google 1a rat nho. Két qua sip xép
la Viettel, Google, Vais, Zalo va Fpt.

WER cuia cac cau trong NS3 dugc dua ra
trong Hinh 8. WER trung binh cua Vais,
Viettel, Zalo, Fpt va Google lan luot twong
ung 1a 21.91%, 19.34%, 25.00%, 27.95% va
22.41%. Tai NS3.12-NS3.14, giong dia
phuong voi tdc d6 noi nhanh. Tai NS3.14, cau
tham khao la “tuy nhién cai mac do chua &
cép do bao dong”, két qua dua ra tor Vais,
Viettel, Zalo, Fpt va Google lan luot twong
ung la “tuy nhién muc d lyc dan & cac hgi
dong”, “tuy nhién mac d6 nudc dan & hi
dong”, “tuy nhién cai mirc d6 lyc chién & khu
dong”, “tuy nhién mac do ndi tiéng & cac hdi
dong”, va “khi nghién ctru muic d6 nude dan &
Cac hoi dong”. Chi c6 hé thong Zalo VASR
nhan dang duogc giong nodi tir “céi”. Tuy nhién
tat ca hé thong VASR déu dang nham tir “bao
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déng” thanh “héi dong” hodc “khu dong”.
Mic du d6 dn tir tap 4m bén ngoai khong bang
trong ban tin NS2, nhung giong dia phuong
khong rd 1am cho cac hé théng VASR dua ra
két qua thiéu chinh xac trong nhiéu trudng
hop. Két qua sip xép dwa trén WER trung
binh la Viettel, Vais, Google, Zalo va Fpt.

25

Hinh 7. S6 tir sai khéc trong NS3
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Hinh 8. WER cua cac cdu trong NS3

Bing 3. Nhin dang tén riéng quéc té

Tén riéng Vais Viettel Zalo Fpt Google
biden ba dinh ba don ba dinh ba dinh biden
boris johnson | boris johnson | boris trangxin | cris trén xin | rdirit con xin | boris johnson

kremlin kremlin coO rem lin kremlin phan li
donald trump | donald trum donald trum | rdi nao trum do tram donald trump
donald trump | donald trump | donald trum hdi dong donald trump

down jones dau tron dau tron down jones do cho
nasdaq nasdaq SO tat nasdag

3.4 Ban tin NS4

Nhu da trinh bay trudc do, ban tin NS4
s& duoc tach thanh hai phan. Phan NS41 chi
chira cic tir va tén riéng quéc té. Bang 3
trinh bay két qua nhan dang tir va tén riéng

qudc té tir cac hé thdng VASR. Két qua nay
thé hién Google va Vais c6 két qua tot hon
Viettel, Fpt va Zalo. Vais khong co su on
dinh khi nhan dang giong néi tor “trump”
thanh “trum” va “trump”, ¢ su nham lan
gifta hai 1an khac nhau. Nhan dang nhim
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“trump” thanh “trum” ciing gip lai ¢ két qua
cua Viettel, Zalo. Mac du d0 chinh xac nhan
dang giong noi cac tir tén riéng qudc té phu
thuéc nhidu vao ngudi nodi voi giong chinh
xac hay khong, nhung nhin chung Google
van co loi thé & linh vuc nay vi Google hd
trg ca tiéng Viét va tiéng Anh ciing nhu c6 hé
thdng xac dinh ngdn ngir dau vao.

Hinh 9 minh hoa s6 luong tir sai khac va
WER cuia cic ciu trong NS41. Tong sb tir
quéc té tham khéao trong NS41 13 42, s6 tir sai
khéac cia Vais, Viettel, Zalo, Fpt va Google
lan lugt 14 16, 29, 38, 29 va 24.

Hinh 10 WER trung binh cua Vais,
Viettel, Zalo, Fpt va Google lan luot tuong
ung 1a 41.30%, 77.17%, 91.30%, 76.09% va
48.91%. Mic du két qua cta Vais va Google
t6t hon Viettel, Zalo va Fpt nhung ti 1¢ nhén
dang giong ndi tir va tén riéng quoc té voi sai
s6 qua 16n. Két qua thé hién 1a cac hé théng
VASR chua nhén dang dugc giong ndi voi tir
va tén riéng qudc té trong ban tin tiéng Viét.

Tach phan NS41 chira tir va tén riéng
quéc té trong NS4, phan NS42 chi chua tir
tiéng Viét. Tong sd tir trong NS42 1a 335, s6
tur sai khac cua Vais, Viettel, Zalo, Fpt va
Google twong ung la 18, 12, 79, 48 va 49.
WER trung binh cta Vais, Viettel, Zalo, Fpt
va Google tuong tng lan luot 14 5.45%, 3.6%,
31.24%, 19.36% va 22.91%. Trir Zalo, bon h¢
théng VASR déu dat dugc két qua tbt, dic biét
la Viettel va Vais.

Tong hop NS41 va NS42, tong sd tir
trong NS4 1a 377. S6 tir sai khac cua Vais,
Viettel, Zalo, Fpt va Google lan luot twong
ung la 34, 41, 117, 77 va 73. WER trung binh
clia Vais, Viettel, Zalo, Fpt va Google 1an lugt
trong ung la 17.76%, 28.86%, 51.86%,
38.36% va 31.84%. Duya trén so tir sai khac va
WER trung binh, ching ta co thir ty 1a Vais,
Viettel, Google, Fpt va Zalo.

BN nUMber s ais

Hinh 9. S6 tir sai khdc trong NS41
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Hinh 10. WER ciia cdc cdu trong NS41
3.5 Ban tin NS5

Bén tin NS5 1a m6t cude phong van thong
qua dién thoai v6i d6 on va nhidu 16n. S6 tir
sai khac dugc thé hién trong Hinh 11. Tong s6
tir trong NS5 1a 364, s6 tir sai khac cua Vais,
Viettel, Zalo, Fpt va Google twong tng lan
luot 1a 74, 80, 104, 95 va 206. Do anh huong
boi nhiu va giong bi bién dang, Google
khong c6 két qua tot trong khi Vais, Viettel,
Fpt va Zalo c¢6 két qua chap nhan duoc. Céc
hé thong VASR duoc sip xép 1a Vais, Viettel,
Fpt, Zalo va Google.

WER cua céac cau trong NS5 dugc dua ra
trong Hinh 12. WER trung binh cta Vais,
Viettel, Zalo, Fpt va Google lan luot twong
ng 1a 27.99%, 28.06%, 44.56%, 40.33% va
66.57%. Duya trén két qua so sanh trung binh
WER, chlng ta c6 két qua sip xép cac hé
thong VASR 1a Vais, Viettel, Fpt Zalo va
Google. Chung ta c6 két qua twong ty nhu st
dung s6 tir sai khac.
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Hinh 12. WER cua cdc cdu trong NS5
3.6 Tong hop
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Két qua tong hop so sanh cic hé théng
VASR duya trén s tir sai khac va WER trung
binh dugc trinh bay trong Bang 4. Vais va
Viettel ¢6 két qua tvong doi gin nhau (271 va
289). Zalo, Fpt va Google c6 két qua d6 chinh
xac thap hon Vais va Viettel. Ti 1¢ sai khac ciia
Google (509) gan gap doi cua Vais (271).

Két qua danh gia cic hé thdng Vais,
Viettel, Zalo, Fpt va Google trong viéc nhan
dang giong nodi tiéng Viét trong cc ban tin
duoc dua ra mang tinh twong ddi v6i cac mau
1a cac ban tin truyén hinh trén Youtube. Mic
du s6 luong miu con khiém tén nhung ciing
du dé thay 1a két qua thé hién Vais vuot troi
hon céc hé thong con lai.

Két qua bai bao 1a mot tham khao giup
cac nha phat trién lya chon hé théng nhéan
dang giong nodi tiéng Viét trong s6 cac hé
thong Vais, Viettel, Zalo, Fpt va Google dé
phat trién va trién khai cac tmg dung nhu dich
tu dong, tro ly 4o dua trén giong noi, tong dai
tu dong.

Bing 4. Pdanh gid cdc hé thong VASR

Sétir | Vais Viettel Zalo Fpt Google
NS1 272 |31-11.09% | 33-16.56% | 42-18.26% | 46- 19.71% | 57-27.13%
NS2 487 |74-15.41%| 81-15.63% | 74-16.36% |169-39.25%| 114-23.08%
NS3 334 |58-21.91% [54-19.34% | 70-25.00% | 75-27.95% | 57-22.41%
NS4 377 |34-17.76% | 41-28.86% |117-51.86% | 77-38.36% | 73-31.84%
NS5 364 |74-27.99%| 80-28.06% [104-44.56% | 95-40.33% | 206-66.57%
Tong 1834 271 289 407 462 509

5. KET LUAN

Bai bao gioi thi¢u phuong phap danh gia
va dua ra két qua so sénh cac hé thong nhan
dang giong noi tiéng Viét gdm Vais, Viettel,
Zalo, Fpt va Google trong linh vyuc ban tin
truyén hinh. Két qua cua Viettel, Zalo, Fpt va
Google la chap nhan dugc nhung Vais c¢6 két

qua tot hon mac di khong c6 khac biét qué 16n
gitra Vais va Viettel.

Trong nghién ctru tiép theo, ching toi s&
danh gia cic hé thong nhan dang giong néi
tiéng Viét trong cac linh vyc khac nhu phim
anh, am nhac.
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