Ky yéu Héi nghi Khoa hoc Quéc gia lan thir IX “Nghién ciru co ban va vmg dung Cong nghé théng tin (FAIR'9)”; Can Tho, ngay 4-5/8/2016
DOI: 10.15625/vap.2016.00083

SO SANH MOT SO BO PHAN LOP DUNG CHO NHAN DANG
PHUONG NG TIENG VIET
Nguyén Hdng Quang?, Pham Ngoc Hung"? Trinh Vin Loan"?, Pham Quéc Hung*
! Khoa Cong nghé Thong tin, Truong Pai hoc Sw pham K§ thuat Hung Yén
2Vién Cong nghé Thong tin va Truyén thong, Truong Dai hoc Bach khoa Ha Noi
phamngochung@gmail.com, loantv@soict.hust.edu.vn, quangnh@soict.hust.edu.vn, quochungvnu@gmail.com

TOM TAT— Tiéng Viét la ngon ngit c6 thanh diéu va co nhiéu phirong ngit khéic nhau. Anh hiedng ciia yéu 16 phiong ngit toi cdc
hé théng nhan dang tw dong tiéng Viét néi la dang ké. C6 nhiéu phirong phdp khéc nhau da dirge nghién ciru va dp dung cho nhdn
dang phirong ngit nhi GMM, SVM... Bdi bdo trinh bay két qua thir nghiém nhdn dang phwong ngit tiéng Viét sir dung cong cy Weka
la tdp hop cdc thudt giai hoc mdy ding cho khai pha dit liéu. Ngit liéu ding cho nhdn dang la cac giong Ha Néi, Hué, Thanh phé
Hé Chi Minh dgi dién cho phwong ngi¥ ciia ba mién Bic, Trung, Nam. Cdac bg phan lop SMO, IBK, Jrlp, MultilayerPerceptron va
PART da dwogc ding cho thir nghiém nhdn dang phwong ngiv tieng Viét. Két qua thir nghiém cho thdy ly I¢ nhdn dang trung binh
phwong ngir tiéng Viét cao nhat la 99,5% khi sir dung bg phan 16p MultllayerPerceptron Viéc danh gid anh huong ciia tan s6 co
ban dén hiéu ning nhdn dang ciing dwoc thuc hién. Chi riéng thong tin tan sé co ban da cho phép két qua nhin dang phuwong ngir
dat dwoc 52,2%.

Tir khéa— SVM, nhdn dang phirong ngi, tiéng Viét, Weka, SMO, IBK, Jrip, multilayer perceptron, PART, tdn s6 co ban.
I. GIOI THIEU

Tiéng Viét 1a ngdn ngit ¢ thanh diéu va da dang vé phuong ngit [1]. Cac phwong ngit khac nhau vé tir dia
phuong va phuong thire phat &m. Nghién ctru nhén dang ty dong phuong ngir dong vai tré quan trong trong hé thong
nhan dang tiéng noi cho cac ngdn ngir trong d6 c6 tiéng Viét [2], [3]. Bai bdo nay s& trinh bay céc thir nghiém nhén
dang phuong ngir tiéng Viét theo phuong thirc phat 4am ma khong phu thudc vao ndi dung. Piéu nay cho phép thuc
hién hé théng nhan dang phuong ngir linh hoat. Ngir liéu ding cho nhan dang 1a cAc giong Ha Noi, Hué, Thanh ph6 HO
Chi Minh dai dién cho cho phuong ngir ciia ba mién Bic, Trung, Nam. C6 thé thiy rang, quy luat bién thién tan s co
ban FO dic trung cho cac thanh diéu tiéng Viét dong thoi quy ludt nay ciing khac biét ddi véi cac phuong ngir tiéng
Viét khac nhau. Vi vay, viéc khai thac thong tin FO ding lam dic trung cho hé thong ty dong nhan dang phuong ngir
cling 1a yéu t6 can thiét. Trong sd cac md hinh dwoc sir dung cho cac hé thong xir 1y tiéng néi nhu dinh danh ngon ngir,
dinh danh ngudi noi... SVM da duoc 4p dung kha phd bién va cho phép cac hé thdng nay dat hiéu ning cao [4], [5],
[6], [71, [8], [9]. SVM c6 thé duoc st dung doc 1ap hodc két hop v6i GMM dé nhan dang phuong ngir [10], [11], [12],
[13], [14], [15], [16]. Céc phan tiép theo cua bai bdo duge duge t6 chirc nhu sau: phan II trinh bay vé ngit liéu dung
cho thir nghiém nhan dang phuong ngtr t1eng Viét, phan 111 trinh bay cac thir nghiém nhén dang phuong ngir tiéng Viét
str dung bo cong cu Weka. Cubi cing, phan IV 13 két lun.

II. NGU LIEU DUNG CHO THU NGHIEM
A. Bj ngit ligu VDSPEC

Dé thyc hién cac thir nghiém, bd ngit liéu mai da duge nhom tac gia tién hanh xay dung va dit tén 13 VDSPEC
[17]. BO ngit liéu nay khong chi déc biét danh cho nghién ctru nhan dang phuong ngir tieng Viét ndi riéng ma con c6
thé dung cho nghién ctru nhan dang tieng Viét néi chung.

B0 ngit ligu VDSPEC duogc ghi am truc tiép tr nguoi ndi thong qua viéc doc cac doan van ban da dugc chuan bi
s;m Vin ban nay duoc to chirc theo cac chu dé khac nhau va can béng Vé thanh diéu (s6 lugng cac tir cho mdi thanh la
xap xi nhu nhau, khoang 717 ). Tleng noi duoc ghi am voi tan s6 lay mau 1a 16000 Hz, 16 bit cho mdi mau. D¢ tudi cia
nguoi ndi trung binh 1a 21 tubi. O d6 tudi nay, tiéng noi da on dinh va thé hién rd duoc tiéng dia phuong. Méi phuong ngir
¢ 50 ngudi ndi bao gdm 25 nir va 25 nam. Giong Ha Noi duoc chon dai dién cho phuong ngir Bic, giong Hué cho
phuong ngir Trung va giong Thanh phd HO Chi Minh dai dién cho phuong ngir Nam. V6i moi chu dé, nguoi ndi doc 25
cAu, mdi cau co do dai ghi &m khoang 10 gidy. Tong thoi gian tiéng noi da ghi 4m cua VDSPEC 14 45,12 gid, chiém dung
lugng 4,84 GB bd nhé. S6 liéu thong ké ndi dung ghi am bo ngit liu VDSPEC dugc trinh bay & Bang 1.

Bing 1. S6 lidu théng ké theo phurong ngir cia b ngit lisu VDSPEC.

Phuong ngir $6 cau Thoi gian (gid)
Bic 6250 14.41
Trung 6250 14.65
Nam 6250 16.06
Téng 18750 45.12

Thu nghiém nhén dang phuong ngli dugc thuc hién theo cach danh gia chéo. Voi mdi thir nghiém, ngit liéu
duoc chia lam 10 ph?ln. Mot trong 10 phﬁn da chia dugc chon cho thtr nghiém. Chin phﬁn con lai dung cho huén luyén.
Sau do6, chon phan tiép theo dé thir nghiém va tién hanh nhu vay véi tong sé thir nghiém cho mdi phuwong phap 1a 10
lan. Két qua cudi cling 1a trung binh 10 lan thir nghiém.
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B. Trich chon dic trung

Dir liéu dung cho huén luyén va thu nghjém duoc xur le’ trich chon dac trung bao g(‘}m 384 hé sb do b cong cu
OpenSMILE [18] thuc hién. Day la dir liéu thong ké ctia moi file ghi &m. Vi moi file tiéng néi duge trich chon dic
trung, OpenSMILE s& cho ra 384 hé s6. Qua trinh tinh todn cic hé s6 nay dwgc thuc hién nhu sau:

Diu tién file tiéng noi duge phan tich thanh mot tap cac khung véi do dai khung 1a 25 ms va do dich khung 1
10ms. Vi moi khung tiéng noi, tinh 16 gia tri dac trung:

- Nang lugng khung

- 12 hé s6 MECC (Mel Frequency Cepstral Coefficients)

- Ty 1& bién thién qua truc khong (Zero-Crossing Rate)

- Xdc suat am hitu thanh

- Tansb coban

Sau d6 tinh dao ham bac mdt theo thoi gian ctia 16 gid tri nay, nhu vay s€ thu dugce 32 tham s6. Vi cac tham s6
dugc tinh trén timg khung tiéng néi, nhu vay sb gia tri cho mdi tham sb chinh bang sé khung phan tach duoc tir file
tiéng n6i ban dau. Dya trén timg tap gia tri cua mdi tham s, tinh 12 gia tri thong ké nhu sau:

- Gid trj nho nhét, gi4 tri 16n nhét, do chénh léch giira gi trj 16n nhat va gia tri nho nhat, thoi diém dat gié tri
16n nhat, thoi diém dat gia tri nhd nhat, trung binh s6 hoc trén tap gia tri.
- Do doc, dg 1éch va loi trung binh binh phuong ctia xap xi tuyén tinh
- Do léch chuin, skewness (md men béc 3), kurtosis (md men bac 4)
Nhu vay véi 1 file tiéng nodi, so dac trung tinh dugc s€ bang 32 x 12 = 384 dac trung.

III. CAC THU NGHIEM NHAN DANG PHUONG NGU TIENG VIET
A. Cong cu thir nghiém

Cong cu dung thir nghiém la Weka. Weka g6m tap hop cac thuét giai hoc may dung cho khai pha dir liéu do Dai
hoc Waikato, New Zealand phat trién [19]. D liéu dau vao cho huan luyén va thir nghiém 1a file cac tham s6 dac trung
theo dinh dang ARFF (Attribute-Relation File Format) [19].

B. Két qua dat dwoc
1. Thir nghiém str dung SMO cho nhan dang phuong ngir tiéng Viét

SMO 1a thuat giai t6i wu hoa cuc tiéu lan lugt dung cho phén 16p véc-to hd trg (§equentia| Minimal
Optimization algorithm for support vector classification) [20]. Viéc thtr nghiém su dung SMO dé nhan dang phuong
ngit duoc thuc hién theo cac truong hop nhu sau:

a) Thir nghiém sir dung SMO v6i cac tham sé dic trung dy du 384 hé sb

Ngir liéu phuong ngir dung cho nhan dang dugc chia theo phuong phap danh gia chéo theo ty 16 1:10. Két qua
thir nghiém v6i SMO dugc cho ¢ ma tran sai nham trén Bang 2. S§ cdu nhan dang dung phuong ngit va nhan dang
nham phuong ngir duge thé hién trong bang.

Bang 2. Ma tran sai nhdm déi v&i thir nghiém ding SMO nhan dang phuong ngit tiéng Viét bao gdm ddy du tham sé.

Phuong ngi Bic Trung Nam

Bic 6041 127 80
Trung 165 6010 73
Nam 62 82 6046

~ Bang 2 cho thy két qua thir nghiém c6 ty 1¢ nhan dang ding thip nhét 1a 96,2% ddi voi phuong ngit Trung, cao
nhat 1a 97,7% d6i v6i phuong ngit Nam. Ty 1€ trung binh cua 3 phuong ngir la 96,9%.

b) Thir nghiém SMO trong trudng hop khong c6 thong tin lién quan truc tiép FO

Véi thr nghiém‘néy, 12 hé s dic trung cho FO dugc loai khoi tap tham s6 dic trung. Két qua thtr nghiém dugc
cho trén ma tran sai nham & Bang 3.

Bang 3 cho thay két qua thir nghiém c6 ty 1¢ nhan dang dung thap nhét 1a 96% ddi v6i phuong nglr Trung, cao

nhét 12 97,6% d6i voi phuong ngit Nam. Ty 18 trung binh cia 3 phuong ngit 1a 96,7%. Két qua nay thap hon so véi
trudong hop co6 str dung FO & thir nghiém trudce.

Biang 3. Ma tran sai nham ddi véi thir nghiém ding SMO nhan dang phuong ngit tiéng Viét
khoéng c6 tham s6 lién quan tryc tiép FO.

Phuong ngir Bic Trung Nam

Bac 6030 127 91
Trung 170 5998 80
Nam 65 85 6040
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¢) Thu nghiém st dung SMO trong truong hgp chi ding cac tham s6 lién quan truc tiép FO
Trong thtr nghiém nay, chi chon 12 tham so dac trung lién quan truc tiep FO dé huan luyén va nhan dang. Bang
4 1a ma tran sai nham cho két quéa da thir nghiém.
Bang 4. Ma tran sai nhim d6i véi thir nghiém dung SMO nhén dang phuong ngit tiéng Viét
chi st dung tham s lién quan tryc tiép FO.

Phuong ngir Bic Trung Nam

Bac 3650 1517 1081
Trung 2662 2614 972
Nam 1590 1112 3488

Bang 4 cho thdy ty 1¢ nhan dang dung trung binh cua 3 phuong ngir 1a 52,2%. Ty 1¢ nhan dang ding thap nhét 1a
41,8% d6i v6i phuong ngir Trung, cao nhit 1a 58,4% cho phuong ngir Biac. Két qua nay cho thiy thong tin FO giup ich
t6t cho nhan dang phuong ngir.

d) Thir nghiém sir dung SMO chi ding tham s6 dic trung cia MFCC
Trong thir nghi€ém nay, chi chon 12 tham so lién quan truc tiép voi MFCC. Bang 5 1a ma tran sai nham cua ket
qua thtr nghiém trong ung.
Biéng 5. Ma tran sai nhim déi véi thi nghiém dung SMO nhan dang phuong ngit tiéng Viét
chi str dung tham s6 lién quan tryuc tiép MFCC.

Phuong ngir Bac Trung Nam

Bic 4712 974 562
Trung 1048 4413 787
Nam 404 745 5041

Bang 5 cho thdy ty 1 nhan dang dung thap nhit 1a 70,6% dbi v6i phuong ngir Trung, cao nhét la 81,4% dbi voi
phuong ngit Nam. Ty 1€ trung binh la 75,8% cho 3 phuong ngit. Két qua nay cho thdy cac tham s6 ddc trung cho
MFCC ciing dong vai tro kha quan trong trong nhan dang phuong ngit.

2. Thir nghiém sir dung IBK cho nhan dang phuong ngir tiéng Viét
IBK 1a bo phan 16p k lang giéng gan nhat (Lazy k-nearest-neighbor classifier) [19].

Trong trudng hop nay, toan b cac tham sd di trich chon dic trung gdm 384 hé sé di duogc s dung. Bang 6 1a
ma tran sai nham tuong Gng.

Bang 6. Ma tran sai nhim déi v6i thir nghiém nhén dang phuong ngit tiéng Viét dung IBK.

Phuong ngi Bic Trung Nam

Bic 6203 27 18
Trung 42 6195 11
Nam 51 18 6121

Bang 6 cho thay két qua thir nghiém co ty 1¢ nhan dang dung thip nhat 13 98,9% cho phuong ngir Nam, cao nhat
12 99,3% cho phuong ngir Bac. Trung binh cho 3 phuong ngir la 99,1%.

3. Thir nghiém nhan dang phuong ngir tiéng Viét sir dung MultilayerPerceptron
Vé6i Weka, MultilayerPerceptron 1a bo phan 16p str dung mang no-ron lan truyén ngugc dé huan luyén.
Thr nghiém nay ciing st dung toan bd cac dac trung da dugc trich chon. Mang no ron cé cAu hinh nhu sau:

- L6p dau vao c6 384 no ron twong tng voi 384 dic trung tiéng noi.

- Lop dau ra co 3 no ron tuong tng voi 3 phuong ngit can nhan dang.

- Lé6p an c6 s6 noron =194, 1a trung binh cong cua s6 no ron cua 16p dau vao va 16p dau ra. Pay ciing 1a gia
tri cho két qua nhan dang tot nhat trong thir nghiém. Két qua duoc cho trén ma tran sai nhdm & Bang 7.

Bing 7. Ma trén sai nhdm d6i voi thir nghiém nhan dang phuong ngit tiéng Viét ding MultilayerPerceptron.

Phuong ngit Bic Trung Nam

Bic 6221 12 15
Trung 28 6210 10
Nam 18 5 6167

Bang 7 cho thdy phuong ngir Trung c6 ty 1¢ nhan dang ding thip nhat 12 99,4%, con phuong ngit Nam c6 ty 1¢
nhén dang cao nhat la 99,6%. Trung binh ca 3 phuong ngir c6 ty 1¢ nhan dang 1a 99,5%.
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4. Thtr nghiém nhan dang phuong ngir tiéng Viét str dung Jrip
Jrip 1a thuat giai RIPPER dé suy dién luat mot cach higu qua va nhanh (RIPPER repeated incremental pruning to
produce error reduction) [21].
Toan bd cac déc trung gém 384 hé s6 da dugce sir dung cho thur nghi¢m. Bang 8§ 1a ma tran sai nhim cua truong
hop nay.
Bing 8. Ma tran sai nhim déi v6i thir nghiém nhén dang phuong ngit tiéng Viét dung Jrip.

Phuong ngir Bac Trung Nam

Bic 5725 264 259
Trung 246 5789 213
Nam 145 128 5917

Tir Bang 8 c6 thé thiy ty 16 nhan dang dung thdp nhat 1a 91,6% ddi v6i phuong ngir Bic, cao nhit 1a 95,6% dbi
v6i phuong nglt Nam. Ty 1¢ trung binh cta 3 phuong ngit 1a 93,3%.

5. Thir nghiém nhan dang phuong ngit tiéng Viét sir dung PART

B6 phén 16p PART duoc dung dé c6 cac luat tir cac cdy quyét dinh riéng phan da duoc xdy dung béng cach st
dung J4.8. J4.8 la cai dat md ngu6n mé Java cua thudt giai C4.5 va thuat giai nay duoc dung d€ tao cay quyét dinh do
Ross Quinlan phat trién [22].

Thir nghiém nay ciing sir dung toan bo cac dic trung da duoc trich chon. Bang 9 14 ma tran sai nhim twong tng.

Béng 9. Ma tran sai nhim ddi véi thir nghiém nhéan dang phwong ngit tiéng Viét ding PART.

Phuong ngit | Bic Trung Nam

Bic 2720 1536 1992
Trung 2026 3359 863
Nam 943 460 4787

Bang 9 cho thiy ty 1& nhan dang dung thap nhét 1a 92,5% i voi phuong ngit Béc, cao nhit 1a 93,7% ddi véi
phuong ngit Nam. Ty I¢ trung binh ctia 3 phuong ngir dat 93%.
C. Tong hop va nhin xét két qud thir nghiém nhin dang

Bang 10 1a két qua thir nghiém nhén dang phuong ngir tiéng Viét sir dung cac phuong phap phan 16p khac nhau
da néu trén.

Bang 10. Ty 1& nhan dang dung dbi v&i cac thir nghiém nhan dang phuong ngit tiéng Viét.

) , Ty 1€ nhian dang ding tirng phwong ngir Trung binh ba
Phuong phip Bic Trung Nam phu’(gmg ngir
MultilayerPerceptron 99,6% 99,4% 99,6% 99,5%
LBK 99,3% 99,2% 98,9% 99,1%
SMO 96,7% 96,2% 97,7% 96,9%
Jrip 91,6% 92,7% 95,6% 93,3%
PART 92,5% 92,9% 93,7% 93,0%

Trong Bang 10, cac két qua nhan dang dung da dwoc sip xép theo thir tu tir cao xudng thap. Bang nay cho thiy
phuong phap MultilayerPerceptron cho két qua nhan dang ding cao nhét (99,5%). Con lai, cac phuong phéap IBK,
SMO, Jrip, PART ciing déu cho két qua nhan dang ding kha cao, trén 93%. Véi thir nghiém dung phan 16p SMO,
tham sb FO dong vai tro dang ké khi nhan dang phuong ngir tiéng Viét. Khi c6 tham sb FO, ty 1& nhan dang dung duoc
nang 1én. Ngay ca khi chi st dung tham sé FO cho nhan dang, két qua nhan dang ding trung binh cho 3 phwong ngir
cling dat trén 52%. Két qua nay ciing twong ddng v&i nhan xét FO dong vai trd quan trong trong cac ngdn ngit ¢6 thanh
diéu ma tiéng Viét 1a mot trudng hop.

IV. KET LUAN

Bai bao da trinh bay cac két qua thir nghiém nhan dang cho ba phuong ngir tiéng Viét sir dung cac bo phan 16p
SMO, IBk, MultilayerPerceptron, Jrip, PART. Két qua cho ty 1¢ nhén dang ding dat kha cao, trung binh déu trén 93%.
bic biét, phan 16p dung MultilayerPerceptron cho két qua nhan dang cao nhét 1a 99,5%. Thir nghiém cling gop phan
cting ¢b khing dinh cac tham sé dic trung lién quan truc tiép dén FO cai thién hiéu ning cua hé théng nhan dang tiéng
Viét ndi chung. B cong cu Weka sir dung cac tham sé dic trung do OpenSMILE trich rat cho phép thyc hién nhén
dang phuong ngtr tleng Viét voi bo tham so kha phong pht va tuy bién dé nghién ctru anh hudéng cua cac tham sb nay
dén hiéu qua nhan dang. Cac thir nghiém da dugc thuc hién cho thay cac by phan 16p sir dung trong trudng hop nay to
ra thich hop cho cac trudng hop nhan dang cadc duong bao thong tin trong tiéng n6i nhu dinh danh phuong ngit, dinh
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danh nguoi noi, dinh danh ngén ngir... Hudng nghién ctiru tiép theo 1a két hop cac bd phan 16p da thir nghiém véi cac
mo hinh nhan dang khac dé€ c6 thé xay dung hé thong nhan dang tiéng Viét trong d6 ¢6 nhan dang phuong ngir dat hi¢u
qua tot.

V.LOI CAM ON

Bai bao nay duoc thuc hién trong khuon khd dé tai nghién ciru khoa hoc cap truong “Nghién ciru xay dung hé
thong nhan dang phuong ngir tiéng Viét st dung phuong phap hoc sdu” ctia Truong Pai hoc Bach khoa Ha Ngi. Cac
tac gia chan thanh cam on Truong Pai hoc Bach khoa Ha Noi, Phong Khoa hoc Cong nghé, Vién Cong nghé Thong tin
va Truyén thong da hd trg dé chung t6i ¢6 thé thuc hién thanh cong dé tai.
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COMPARISON OF SOME CLASSIFIERS
FOR VIETNAMESE DIALECT RECOGNITION

Nguyen Hong Quang, Pham Ngoc Hung, Trinh Van Loan, Pham Quoc Hung

ABSTRACT— Vietnamese is a tonal language with many different dialects. The influence of dialectal features on Vietnamese
speech recognition systems is significant. There are many different methods which have been studied and applied for dialect
recognition such as GMM , SVM ... This paper presents the experimental results of Vietnamese dialect identification using Weka
which is a collection of machine learning algorithms for data mining. The corpus used for identification contain the voices of Hanoi,
Hue and Ho Chi Minh City considered as the representable voices for Northern, Central and Southern dialects. The classifiers
SMO, IBK, Jrip, MultilayerPerceptron, and PART have been used for experiments. Test results showed that the highest average
score is 99.5% for MultilayerPerceptron classifier. The influence of fundamental frequency FO on recognition performance is also
evaluated. The score of dialect recognition gets 52.2% using only FO information.



