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Toém tat:

C6 nhiéu yéu té anh huéng t6i nhdn dang tiéng néi trong do cé yéu t6 phwong ngiv. Tiéng Viét la
ngén ngiv c6 thanh diéu véi nhiéu phirong ngit khdc nhau. Do vdy, nhdn dang tiéng Viét néi ciing chiu
anh huong ding ké boi phirong ngir. Néu biét dwoc théng tin phiong ngit cua tiéng néi trude khi nhin
dang thi hiéu nang hé thong nhat dang cé thé dwoc cdi thién théng qua viéc liwa chon va sir dung ngi liéu
phit hop cho ting phwong ngit khéc nhau. Nhin dang phwong ngir tiéng Viét da dwoc nghién ciru va dat
dwge nhitng két qua nhat dinh. Céc nghién civu thuong dwoc thwc hién trén méi truong mdy tinh ¢ cdu
hinh manh, thudn loi cho hudn luyén mé hinh va tién hanh cdc thir nghiém. Cac thiét bi nhung dang dwoc
ung dung nhiéu trong cdc san phdam thuc tién bao gom cd nhdn dang tiéng néi va diéu khién thuong cé
cau hinh thdp hon so véi may tinh. Do vdy viéc trién khai nhdn dang tiéng néi trén phan cimg do it nhiéu
6 nhitng tré ngai. Bai bdo nay trinh bay két qua nghién cieu, thie nghiém nhdn dang phwong ngiv tiéng
Viét trén hé thong nhiing sir dung bo ngit liéu VDSPEC véi KIT nhiing Raspberry. Nghién cieu sir dung
mé hinh nhdn dang GMM véi bo tham s6 13 hé s6 MFCC va tham s6 FO dwoc chudn héa theo trung binh

FO ctia moéi cau cho ti 1é nhdn dang phirong ngit trung binh dat 70%.
Tir khéa: Nhin dang phiong ngir tiéng Viét, hé thong nhing, GMM, MFCC, F0, VDSPEC.

1. Giéi thiéu

Tiéng Viét 1a ngon ngit c¢6 thanh diéu va
¢6 nhiéu phuong ngit khac nhau. Su da dang cua
cic phwong ngit 13 mot trong cic yéu to anh
hudng téi hi€u nang, ti 1€ nhan dang ding ddi voi
cac hé théng nhédn dang tu dong tiéng Viét. Xét
vé phuong dién phat am, cing mot tir nhung &
cic dia phuong khic nhau cé thé dugc phat 4m
theo cach khac nhau. Véi hai phuong ngir khac
nhau, c¢6 nhiing 4m nghe nhu nhau nhung ndi
dung lai duoc hiéu khac nhau theo tirng phuong
ngtt. Chi v6i yéu t6 nay ciing da c6 thé giy ra
nhdm 14n, anh huéng dang ké dén két qua nhan
dang cua cac hé théng nhan dang tiéng Viét néi.
Néu xac dinh dugc trude ndi dung tiéng néi can
nhédn dang dugc phat A&m theo cach nodi cia vung
mién nao dé, hay néi khac di, néu biét tiéng noéi
d6 thuoc phuong ngir nao thi c¢6 thé gitp hé
thong nhan dang giGi han pham vi va sir dung bd
ngit liéu pht hop cho tiéng néi can dugc nhin
dang, tir d6 tang hi€¢u qua nhan dang.

Nhan dang phuwong ngit nhiéu ngén ngit
trén thé gidi da dugc nghién ctru nhu tiéng tiéng
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Thai, tiéng Trung Quéc, A rap, tiéng Anh,... C6
nhiéu nghién ciru phuwong ngit tiéng A rap da
duge coéng bd nhu [1, 2, 3]... Nghién ctru nhin
dang phwong ngit tiéng A rap cua tic gia Fadi
Biadsy va thanh vién nhom nghién ctru da su
dung cdu nhan dang c6 d6 dai 30 gidy. Trong
nghién ctru [1], nhom tac gia da sit dung mé hinh
rang budc 4m vi dé nhan dang phuong ngit cho
d6 chinh xdc dat 81,60%, két hop ngon diéu va
rang budc am vi cho d¢ chinh xac nhan dang
86,33% [2]. Nghién ciru cua M. Belgacem va cac
thanh vién stt dung m6 hinh GMM nhan dang ty
dong phuong ngit tiéng A rap cho d6 chinh xéac
73,33%. Trong nghién ctru nay, nhom tac gia su
dung b céng cu ma nguén m& ALIZE dé thuc
hién cac thtt nghi€ém nhén dang [3]. Nghién ctru
nhan dang phuong ngit tiéng Viét [4] dat ty 1é
nhian dang ding phuong ngit tiéng Viét dat
70,8% khi két hop sir dung b tham sé MFCC va
FO (tan s6 co ban) chuin héa theo trung binh FO.
2. Phwong ngir tiéng Viét

Phuong ngir tiéng Viét phong phu va dugc
chia thanh nhiéu viing khac nhau. Cé nhiéu quan
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diém khic nhau vé& viéc phan chia cic ving
phuong ngit. C6 y kién chia phuong ngit tiéng
Viét thanh 2 ving la phwong ngit Bic, phuo‘ng
nglt Nam [5]. Ciing co quan diém cho rang
phuong ngit tiéng Viét c¢6 thé chia thanh 4 ving
la phuong ngit Bic, phuong ngir Trung Bic,
phuong ngit Trung Nam va phuwong ngit Nam [6].
Viéc phan chia céc Vung phu’ong ngit mang tinh
twong doi Chua c6 su thong nhét thuc su vé cach
phan chia va s6 ving phuong ngit tiéng Viét. Tuy
nhién phan nhiéu cac y kién c6 diém chung la
chia phuong ngir tiéng Viét thanh 3 viing phuong
ngit chinh d6 1a phuong ngit Bic (PNB), phuong
nglt Trung (PNT) va phuong ngit Nam (PNN)
trong Ung v6i 3 mién dia ly Bic, Trung, Nam
[5]. ’
Su khac biét gilta cac phuong ngir tiéng
Viét bao gdm ca ngit am, tir vung va ngit nghia
[5]. Vi du sy khac biét vé tir giita cac phuong ngit
thé hién ¢ Bang 1:
Bing 1: Sy khic nhau giita cdc phwong ngiv vé
tir va cach s dung

PNB PNT PNN
nay ni nay
the nay ri vay
ay né do
thé (ay) rira vay
kia té do
kia te dé
dau, nao mo déu, nao
soa, thé nao rang sao
gi chi gi
chung to6i bay tui tui tui

Trong PNN, cé nhiéu tr vay muon tu
tiéng Cham, tiéng Kho-me. Trong khi PNB c6
nhiéu tir vay muon tir tiéng Thai. Co nhiing tir
Hén-Viét dugc st dung & PNB thi PNN lai dung
tir thuan Viét va nguoc lai. Dudi ddy 1a mot s6
minh hoa cho sy khac biét nay [5]: Khac vé phu
am dau, thé hién qua trinh x4t héa va hiru thanh
héa nhu bui/vui, ba/va, ban/vai, bo/vo, da/da,
dudi/dwdi, an phing/dn vung, pho dathve ddt,
phé tay/Vé tay, nha thot/nha dot, mua tham/miea
dam, chi/gi, chir/gio...; khic biét vé nguyén am,
¢6 sy bién dbi tir nguyén 4m don sang nguyén 4m
d6i nhu nguyén am d6i mé dan trong PNB va
PNT (e/ié, a/wo, o/uo, méng/miéng, no’t/nuét,...),
nguyén am d6i khép dan (i/éi, u/éu, con chi/con
chdy, ni/ndy, mi/may...).
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Gitra cac phuong ngilr cling cé sy khac biét
vé thanh diéu. PNB (giong Ha Noi) ¢6 6 thanh
(ngang, huyén, sic, nang, hoi, ngd). PNT va PNN
& mét sd tinh thanh chi ¢6 5 thanh. Vi du, cdc
tinh Nghé¢ An, Ha Tinh, thanh ngd trung vdi
thanh nang; Hué, thanh ngd lai trung vdi thanh
hoi; Pa Ning, Thanh phé H5 Chi Minh, thanh
hoi va thanh nga c6 hién tugng pha 1an véi 4m
diéu mang tinh chat trung gian gitta thanh hoi va
thanh nga Ha Noi.

Su phong phti vé phuong ngir ciing véi
nhiéu khac biét gitta cdc phuong ngit tiéng Viét
tao nén nhitng thach thirc khong nhé cho cac hé
thong nhan dang tiéng Viét néi, dé gy ra su
nham 14n céc tir trong phuong thirc phat am gitra
cac phuong nglt khac nhau. Tuy nhién, sy khac
biét nén trén giita cac phuong ngit ciing ¢ thé
dugc sir dung nhu 14 nhitng tham sé dé phan biét
cac phuong ngit voi nhau. Do xt ly ¢ muc tin
hiéu, khi con chua biét ndi dung tiéng néi can
nhan dang 1 gi nén nghién ciru nay chi yéu xem
xét su khac biét vé phuong thirc phat am giita cac
phuong ngir (vé phuong dién xt 1y tin hiéu) dé
nhan dang phuong ngit tiéng Viét.

3. B ngir licu VDSPEC

Dé thyuc hién cac nghién ctru, thir nghiém
nhan dang can thiét phai c6 bd ngit liéu phu hop.
Pi ¢6 mot sb bod ngtt ligu tiéng Viét dugc xay
dung phuc vu cho cédc nghién ctru nhan dang
tiéng Viét va phuong ngir tiéng Viét. Trong s d6
¢ thé ké dén bo ngit liéu VDSPEC (Vietnamese
Dialect Speech Corpus) dugc xay dung céng phu,
dic biét tinh dén cac yéu t6 lién quan nghién ciru
nhan dang phuong ngi.

VDSPEC d3 duoc xdy dung bang phuong
phap ghi 4m truc tiép nguoi néi cho ba phuong
nglt chinh @6 1a phuwong ngit Bac, phuong ngit
Trung va phuong ngit Nam[7]. Trong d6, phuong
ngit Bic ldy giong Ha Noi lam dai dién, phuong
ngit Trung 1y giong Hué lam dai dién va phuong
ngit Nam lay giong Thanh phé Ho Chi Minh lam
dai dién.

VDSPEC chira ngit liéu tiéng néi duoc ghi
am tir 150 nguoi néi khac nhau. Mdi nguoi néi
doc 25 cau vin ban d4 duoc chuan sin va sip xép
theo chu dé. Téng sé co 18750 cau da dugc ghi
am véi tong thoi gian 1a 45,12 gio tiéng néi. Bo
ngit lidu dugc xay dung cé tinh dén su can bing
gitta cac thanh diéu, chu dé, céac phuong ngit va
giéi tinh. Tiéng néi duoc ghi 4m theo chudn
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PCM, khong nén, tan s6 léy mau 16kHz, 16 bit
moi mau, ghi trén moét kénh (mono). Pinh dang
nay dap tmg dugc yéu cau vé dai tan s tiéng néi
thong thuong dong thoi kich thude tap tin tiéng
néi khong qua 16n, thudn 19i cho phan tich va
trich chon dac trung.
4. Mo hinh nhan dang

C6 nhiéu md hinh nhan dang da duoc st
dung dé nghién ctu va thuc hién nhan dang
phuong ngr nhu HMM, SVM, NN... [1, &, 11,
12]. Trong d6, mo hinh hén hgp Gauss da thé
hién GMM 1a mét trong cac md hinh dugc nhiéu
nha nghién ctru st dung cho nhan dang phuong
ngit va cho két qua nhan dang dang ghi nhan [3,
9, 10].

Mot mé hinh hdn hop Gauss da thé hién la
téng c6 trong s6 cta M thanh phan mat d6 Gauss
nhu biéu thire (1):

mdi phan tir cua tip gia thiét c6 kich thudc D), =,
=1, .., M 1a cac trong s cua hdn hop va
9:(X|u;, Z;) 1a cac ham mat d6 Gauss thanh phan
theo biéu thirc (2) v6i véc to trung binh p; cua
véc to kich thudc D va ma tran hiép phuong sai
X; kich thudc DxD.

gi(X|ps, Z¢)
_ 1 1 ¥
- GorrEE P 3 @)

—pu)"E X - ﬂi)}

Céc trong s6 hdn hop can théa min diéu
kien ¥, m; = 1.

Mot GMM déy du duoc tham sb héa boi
véc to trung binh, ma tran hiép phuong sai va cac
trong s6 hon hop tir tit ca cac thanh phan Gauss.

Cac tham s6 ndy c6 thé dugc bicu dién gon lai

M
PN = ) mgKlmE) () theo ()
i=1 ,
. , o , . A= {Tl’i,lli,zi},l = 1,2, ,M (3)
Trong (1), X 1a véc to dir licu (chwtra tap
cic véc to tham s cua ddi tugng can biéu dién,
.' Tiéng n6i Trich chon ) Huén luyén
—P» | dduvaodé —p ddc trung —— | Chuinhéa |—P md hinh
huin luyén (MECC, FO0, ...) phwong ngir
bo —
1éng no1 . B , £ . .
4> dAu vio cin Chuin héa 4} Tinh z&ac.suat M6 hinh nhén
nhan dang quyét dinh dang phuong
nglt da dugc
i T i huén luyén
Trich chon dac trung Ph N
(MFCC, FO0, ...) uong ngtr
Pha thir nghiém

Hinh 1: So do hé thong nhédn dang phwong ngir tiéng Viét

Pé dinh danh phuong ngit, mdi phuong
ngit dugc biéu dién bang mét GMM va duge
tham chiéu bdi mo6 hinh A cua phuong ngit do.
Trong truong hop dung MFCC nhu 1a véc to dac
trung, duong bao phd cua 16p am hoc thir i duoc
biéu dién bang trung binh p; ctia thanh phéan thir

84|

Khoa hoc & Céng nghé - S6 24/ Thang 12 — 2019

i, con bién thién cua dudng bao phd trung binh

dugc biéu dién bang ma tran hiép phuong sai X;.
Gia thiét T 1a s6 lugng véc to dic trung

hay ciing 14 toan bo sb lvong khung (frame) tiéng

n6i, M 1a s6 thanh phan Gauss:
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X={x,xy...x7} (4)
Kha hién GMM 1la :
T
px1D) = | [peln) )
t=1

Biéu thirc (5)(5) 1a ham phi tuyén d6i vai
A nén khong thé truc tiép cuc dai héa ma cac
tham s kha hién cuc dai ¢6 thé nhan dugc béng
cach dung thudt giai cyc dai hoéa ky vong EM
(Expectation Maximization).

Y tudng cia thut giai EM 1a bit dau véi
mo hinh khoi dau A, d4nh gi4 moé hinh mdi 1 sao
cho

p(X|1) = p(X[A) Q)

M6 hinh méi lai 1a md hinh khoi dau cho
budc lap tiép theo va qua trinh 1ap lai cho dén khi
ngudng hoi tu dat duge. Trén thuc té, thuat giai
cuc dai hdéa ky vong la di tim A sao cho
log p(X|4) cua dir liéu X dat cuc dai.

Trong truong hop thir nghiém nhan dang
phuong ngir tiéng Viét véi mé hinh GMM, véc to
x, s& chira cac tham s dac trung cua tin hiéu
tiéng n6i nhu hé sé MFCC, céc tham s6 lién quan
dén FO...

Nghién cuu nay st dung m6é hinh GMM
dé thir nghiém nhan dang phuong ngir tiéng Viét
trén bo ngtt 1liéu VDSPEC. B6 tham s6 trich chon
tiéng noi str dung cho mo hinh bao gom 13 hé s6
MFCC va FO da dugc chuan hoéa theo gia tri
trung binh ctia FO cho mdi cau (FOsbM(t)) [4]:

FOsbM(t) = FO(t)/FO(t) (7)

Pay 1a bd tham sb cho ti 1& nhan dang
ding phuong nglt cao trong nghién ctru [4] da
cong bd.

5. Két qua thir nghi¢m

Thir nghiém nhan dang phuong ngit trén
hé théng nhung dwoc thuc hién trén nén tang
phan cing 12 bd KIT Raspberry Pi. Cong cu nhan
dang 1a b thu vién ma nguén mé ALIZE.

Ngit liéu tiéng néi dung (VDSPEC) dugc
chia 1am 5 phan. B6n phan dung dé huén luyén.
Phan con lai dung thtr nghiém nhan dang. Véi
mdi phuong ngit, cac file tiéng néi ciia 10 ngudi
n6i (bao gém 5 nam va 5 nir) dugc s dung dé
thtr nghiém (test), 40 nguoi nédi (20 nam, 20 nir)
dung cho huén luyén (tranning). S6 thanh phin
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Gauss (M) dugc st dung trong m6 hinh 1a 20. B
tham s6 bao gébm 13 thanh phan MFCC va FO
duge chuan hoa theo trung binh FO cia cau. Qua
trinh tht nghiém duoc thuc hién theo phuong

phap quay vong.
Bdng 2: Ma trgn sai nham luot thir 1
Ty 18
Phuong | p\g | pnr | pan | Mhén | TBC
ngir dang %o
ding

PNB 1017 | 165 53| 82,3%
PNT 161 | 869 | 170 | 72.4% | 71.5%

PNN 238 249 723 59,8%
Thoi gian nhan dang: 3 phut 2 gidy.

Bdng 3: Ma tran sai nham lugt thu 2

Ty 1€
Phuong PNB | PNT | PNN nhén TBC
ngir dang %
ding
PNB 864 202 153 | 70,9%
PNT 171 915 130 | 752% | 79.1%
PNN 40 66 1107 | 91,3%

Thoi gian nhan dang: 2 phut 58 gidy.

Bdng 4: Ma trgn sai nham lwot thur 3

Ty 18
Phuo h3 TBC
n‘;ﬁ“g PNB | PNT | PNN gaﬁfg‘ o,
ding
PNB 520 519 154 | 43,6%

PNT 116 | 1030 69 | 84,8% | 71.2%

PNN 84 101 1063 | 85,2%
Thoi gian nhén dang: 2 phuat 55 gidy.

Bdng 5: Ma trgn sai nham lwot thu 4

Ty 18

P'L‘;‘lfr“g PNB | PNT | PNN '&:z'g‘ Tgc
2 ()
ding

PNB 907 168 | 163 | 73.,3%
PNT 191 | 1016 38 | 81,6% | 73:3%
PNN 98 327 | 788 | 65,0%

Thoi gian nhan dang: 3 phut 2 gidy.

Bing 6: Ma trdn sai nham luot thir 5

Ty 1&
Phuong PNB PNT PNN nhén TBC
ngir dang %
ding
PNB 868 28 337 | 70,0%

53,5
PNT 501 477 199 | 39,2% %

PNN 126 415 | 619 | 51,3%
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Thoi gian nhan dang: 2 phut 56 gidy.

Két qua cac thir nghiém cho thdy ti 18
nhan dang dung phuong ngit hau hét trén 70% tir
phan thtr thir nhit dén phan thir tht 4. Riéng phin
thir cudi cho ti 1& nhan dang dung khong cao so
v6i cac thir nghiém trude d6. Ty 16 ndy cé thé
dang phu thudc vao chét lwong tiéng néi duge ghi
4m thudc phan thir nghiém. Ty 1& nhan dang ding
phuong ngir trung binh cua 5 thi nghiém dat
70%. Thoi gian thuc hién nhén dang trung binh 2
phut 59 gidy cho mot lugt thir nghiém thuc hién
trén 3750 file tiéng ndi can nhan dang sau khi da
trich chon dac trung va thuc hién chuén hoa.

6. Két luin

Tiéng Viét 1a ngoén ngit ¢ nhiéu phuong
ngit. Sy da dang cung véi cac khac biét trén
nhiéu phuong dién cta cic phuong ngit 1a mot
trong nhitng yéu t6 c6 anh huong téi hiéu qua
nhan dang cua cic hé théng nhan dang tiéng Viét
no6i. Bai béo trinh bay két qua nghién ciru va thi

Tai liéu tham khao

nghiém nhan dang phuong ngir tiéng Viét trén hé
thdng nhing sir dung mé hinh GMM véi bd tham
$6 bao gém 13 hé s MFCC két hop tham s6 FO
chuin héa theo trung binh FO trén cau. Két qua
thtir nghiém dat ty 1€ nhan dang dung phuong ngit
la 70% trén bo ngit liéu VDSPEC. Viéc nhén
dang dugc phuong ngit ¢6 thé Gmg dung dé cai
thién hi€u qua nhén dang cho céac hé théng nhan
dang tu dong tiéng Viét néi, dac biét 1a co thé
trién khai trén nén tang phan cimg cac hé thong
nhing ¢6 cu hinh khong manh so véi may tinh
thong thuong va cé kha nang hoat dong doc 1ap,
khong phu thudc két ndi Internet. Didu nay gitup
phat trién ung dung thuc té dugc thuan lgi hon.
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VIETNAMESE DIALECT IDENTIFICATION ON EMBEDDED SYSTEM
Abstract:

Many factors affect speech recognition including dialect factors. Vietnamese is a tone language
with many different dialects. Therefore, spoken Vietnamese identification is also significantly influenced
by dialect. If the information about dialects is known during the speech recognition process, the
performance of recognition systems will be better because the corpus of these systems is normally
organized according to different dialects. Vietnamese dialect identification has been studied and achieved
certain results. Studies are usually carried out on the computer with a powerful computing environment
to train models and tests. Embedded devices are being used extensively in practical products, including
speech recognition and control, which often have weaker configurations than computers such as slow
speed, low memory. Therefore, the implementation of speech recognition on this hardware is more a little
difficult. This article presents the rvesults of the research and experiment of Vietnamese dialect
identification at embedded systems using the VDSPEC corpus on Raspberry embedded KIT. The study
used the GMM identification model with the parameter set of 13 MFCC coefficients and the FO0
parameter was standardized according to the average F0 of each sentence, the average recognition rate
of dialects is 70%.
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Khoa hoc & Cong nghé - S6 24/ Thang 12 — 2019 Jornal of Science and technology |87



