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TOM TAT— Nhdn dang cam xuc 1a hwéng nghién cizu diroc quan tam trong thoi gian gan ddy. Nhimg két qud dé cong bo hau nhue
mdi chi tdp trung vao mgt s6 ngdn ngir thong dung trén thé gici. Trong khi d6, cac nghién ciu trén tiéng Viét diroc thuec hién con rat
ft. Phdn dau bai bao sé md ta phuiong phap méi dé xay dung bé ngii liéu cam xtc cho tiéng Viét néi véi bon cam xiic co ban: binh
thwong, vui, buén va tirc gign. Dya trén bé ngir liéu ndy, viéc phan tich danh huong cia cac cdm xiic dén hai tham sé co ban cia
tiéng ndi 1a tan so co ban FO va cuong dg tiéng néi da duroc thyc hién. Két qua phan tich cho thdy, cé sw phan nhém ré rang giza
cam xiic binh thiong/buon véi cam xdc vuiltirc gian. Quy lugt bién thién tan s co ban FO déng vai tro rat quan trong doi véi tiéng
Vigt ndi vi quy lugt nay quyét dinh 6 thanh diéu khac nhau cia tiéng Viér dong thoi tham gia biéu hi¢n céc cam xdc khac nhau. Tan
6 co ban FO cung véi cuong dj tleng néi da duwope bude dau sir dung 1am céc tham sé dic trung thir nghiém cho cac bg nhdn dang
cam xidc bao gom: K lang giéng gan nhat (KNN: K-Nearest Neighbor), phan tich phan biét tuyén tinh (LDA: Linear Discriminant
Analysis), phan tich phan biét toan phwong (ODA: Quadratic Discriminant Analysis), bé phan 16p cdc véc to hé tro (SVC: Support
Vector Classifier) va mdy véc to hé tro (SYM: Support Vector Machine). Chi riéng véi cac tham sé ddc trung néu trén, phirong
phap SVC cho két qud tdt nhdt véi giong nam, ty 1é nhdn dang cam xiic diing dat 56,9%. Véi giong nir, két qud tot nhat 1a 57,7% khi
sir dung phwong phap SVM.

Tir khéa— Tiéng Viét néi, nhin dang cam x(c, FO, cwong do tiéng néi, K lang giéng gan nhdt KNN, phdn tich phdn biét tuyén tinh
LDA, phdn tich phdn biét toan phuwong QDA, may véc to ho tro SVM.

I. GIOI THIEU

Cam xUc ctia nguoi ndi la mét hién tugng tu nhién, tdn tai von co trong tiéng no6i con nguoi. Viéc xac minh cam
xuc ciia ngudi néi sé giup hé thong hiéu rd hon vé trang thai ciia nguoi néi, tir d6 c6 thé dua ra nhiing tro giup quyét
dinh cho con nguoi. HE théng nhan dang cam xuc dugc thuc hién dé xac dinh trang thai cam xtic ciia ngudi ndi. Nhiing
hé thdng nay da va dang dugc ap dung hiéu qua trong mot sé linh vuc nhu trg gitp li xe thong minh, tro gitip bénh
nhan trong bénh vién, cac h¢ théng tra 101 thong tin ty dong v.v...

Nhirng két qua nghién cru vé nhan dang cam xuc da cong bd hau nhu méi chi tap trung vao mot sO ngon ngir
thong dung trén thé gi6i. Trong khi do, cac nghién ciru trén tiéng Viét dwoc thyc hién con rat it [3], [2], [17], [18]. M6t
sO tac gia Trung Qudc [9], [13] c¢6 két hop véi sinh vién Viét Nam xay dung ngir liéu cam xuc tiéng Viét theo cach
dong kich biéu 16 cam xuc. Trong nghién ctru [ [9] 6 2 giong nam va 2 giong nit, con trong [13] ¢4 6 nguoi noi véi 6
cam x@c vui, binh thuong, budn, ngac nhién, tirc gidn, so hdi. Nguoi thé hién cam xuc déu 1a cac sinh vién Viét Nam.
Cac tac gia ban dau da xay dung ngir lidu ndy vé6i y dinh nghién ctru chéo ngdn ngit Viét Nam va Trung Qubc. Cac
tham s6 cua ngir liéu duge phan tich phuc vu nhan dang cam xtic bao gdm cao do (pitch), cac formant F1, F2, F3 va
ning luong tin hiéu. GMM (Gaussian Mixture Model) da dugc su dung trong [9], [15], con MRF (Markov Random
Fields) dugc sir dung trong [13] dé nhan dang cam xuc.

Phan d4u bai bao s& mo ta van tit phuong phap méi dé xay dung bo ngir lidu cam xtc cho tiéng Viét néi véi bon
cam xuc co ban: binh thuong, vui, budn, tirc gidn. Dé xdy dung ngit lidu cam xic, c6 thé thuc hién theo cac phuong
phap nhu: ghi 4m tryc tiép cac ddi thoai tu nhién, xay dung kich ban sao cho cac dbi thoai dugc cac nhan vat tiy bién
cam xuc theo tinh hudng, ghi 4m truc tiép giong cac nghé si dién dat cac ndi dung theo yéu cau biéu dat cam xtc cho
tru6e [20]. Phuong phép sau cing di duoc 4p dung dé xay dung ngir liéu cam xuc cho tiéng P [1] va ciing 12 phuong
phép da dugc ching t6i chon lwa dé xdy dung ngit liéu cam xtc cho tiéng Viét. Pay la phwong phap cho phép chu dong
xay dung dugc ngir 1iéu mdt cach hi€u qua.

Tiép theo, thir nghiém nhén dang cam xtic dwoc thuc hién trén bd ngir liéu cam xac tiéng Viét di xay dung. Dé
nhan dang cam xtc cho tiéng noéi thu am tir mot tdng dai tra 161 tw dong, Laurence Vidrascu [5] st dung may hd trg véc
to SVM va md hinh céy logic (LMT: Logistic Model Tree). Kalyana Kumar Inakollu [11], st dung md hinh hdn hop
Gauss da thé hién (GMM: Gaussian Mixture Model) véi tiéng néi dugc md hinh hoa boi cac hé so theo thang tan so
Mel (MFCC: Mel Frequency Cepstral Coefficients) [12]. Thurid [16] st dung thong tin vé gidi tinh dé cai thién higu
nang cla hé¢ théng nhén dang cam xuc.

Phan déu cua bai bdo s€ trinh bay két qua phan tich anh huong cua cac cam xuc dén hai tham s co ban ctia
tleng noi la tan s6 co ban FO [6], [4] va cuong do tleng noi. Sau do, bai bao trinh bay viéc thuc hién nhan dang cam xtic
dwa trén mot s6 b nhan dang, bao gdm: K lang giéng gan nhét [14], phan tich phén biét tuyén tinh LDA [8], phan tich
phan biét toan phuong QDA, bo phan 16p céc véc to hd trg SVC va mdy véc to hd tro SVM [19].
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Nbi dung tiép theo ciia bai bao bao gdm:
Phan 2 trinh bay phuong phép xay dung bo ngir lidu cho tiéng Viét néi ¢6 cam xuc.
Phan 3 trinh bay cac phuong phap nhin dang cam xuc va danh gia, so sanh cac phuong phap nay.
) Phan 4 phan tich anh hudng cta cac cam xtc dén hai tham sé co ban ctia tiéng néi 1a tan s6 co ban FO va cudong
do tiéng noi.
Phin 5 dua ra két qua nhén dang cam xuc.
Cubi ciing phan 6 tong két va mé ta huéng nghién ctru tiép theo.
II. XAY DUNG NGU LIEU CHO TIENG VIET NOI CO CAM XUC

B ngir liéu ndy dugc xay dung cho 4 cam xtc: binh thuong, vui, budn, tic gian. Pau tién, chung t6i chon lya
kich ban dé dién vién thé hién duoc 4 cam xtic mdt cach tu nhién nhat. Kich ban nay duoc xay dung voi sy gitip d& cta
céc nha ngdn ngit cua Vién Ngon ngir Viét Nam. Kich ban thu &m dugc xay dung gdm 55 cau theo céc tiéu chi sau:

CAac cau can duoc biéu 10 ca 4 cam xuc khi noi, khong chura céc tir ngit cam than, biéu cam vé mit cam xuc.
Vi cac cau khong co tir cam than (vi du: “Vieon hoa trucc nha”, “Truong Pai hoc Bach khoa Ha Ngi”...) nguoi ndi
s€ tap trung vao viéc biéu 16 cam xGic ma khong bi anh hudng bdi ndi dung ctia cau nodi.

Kich ban ¢6 cac to hop tir (vi du: “Thdt a”) va cac cau ngan (vi du: “Vuon hoa trudc nha”), cau dai (vi du:
“A anh dam an néi vdi bo thé a”’) nham muc dich phan tich dugc anh hudng cua cac tham so trén mot tir riéng 1é hay
trén ca cau,

Kich ban ¢ gang lya chon cac cdu sao cho c6 cang nhicu am tic€t co ban cua tiéng Viét cang tot.

C6 56 giong duoc thu am, gdm 28 nit va 28 nam la cic dién vién, nghé si 1ong tiéng chuyén nghiép, duogc lya
chon theo céc tiéu chi: co do tudi trai déu tir 18 dén 60 tudi, c6 phan b can bang giita giong nam va giong ni, c6 kinh
nghiém biéu dat tt, 13 rang cam xuc khi néi. Vi mdi cam xtic, mot cau sé dugc dién dat lap lai 4 lan, duoc sép xép
sa0 cho xut hién ngau nhién dé ngudi ndi cé thé biéu 16 cam xic tot nhat. Nguoi néi duge huan luyén biéu didn mdi
cam xuc theo mot cach théng nhét (cung mot kiéu vui, cung mot kiéu budn..) d& nhén ra hay dé biéu 106 nhét dé tranh
tinh trang dir liéu gom rat nhidu cach biéu 16 khac nhau nhung mdi loai lai chi ¢6 vai cdu gy kho khin trong viée tim
quy luat.

Dit liéu thu xong dwoc xir Iy trude bang cach st dung cong cu cit bo hét khoang ling & dau va cudi cau, duge
nghe nhanh mét lugt dé loai bo cac cau bi 16i trong qua trinh thu hoac cit tu dong.

Ngir liéu dugc thu trong phong thu am, l@)ng tjéng chuyén nghiép c6 hé thdng cach am, loc ghiéu t6t. Mdi cau
duogc luu thanh mét file wav, tin hi¢u thu dugc lay méu ¢ tan s6 16000Hz va 16 bit cho mdt mau. Moi giong noi s€ thu
duoc 220 file cho mdt cam xuc. Dir liéu thu duge gom c6 52800 file vaoi tong dung luong 1a 2,68Gb.

III. CAC PHUONG PHAP NHAN DANG CAM XUC TIENG VIET NOI

Trong phﬁq nay, bai bao trinh bay cac b phan 16p dwoc thir nghiém dé nhan dang cam xtic cho tiéng Viét noi: K
lang giéng gan nhat KNN, phén tich phin biét tuyén tinh LDA, phan tich phan biét toan phuong QDA, bd phéan 16p cac
véc to ho trg SVC va may véc to ho trg SVM [10].

3.1. Phwong phdp phin tich phén biét tuyén tinh LDA

Gia sir cac doi tugng thudc vao N 16p. m, 1a xéc sudt tién nghi¢m dé mot doi twong dén tir 16p thir n. f,(x) =
P.(X = x|Y = n) la ham mat do xac suat dé doi twong X lay gia tri X khi dang ¢ 16p thur n, gia dinh fn(x) 12 ham chuan
Gauss da thé hién (phuong trinh (1)).

fl) = Wexp (— % (=W (x — #)) (1)

Dinh 1y Bayes [7] cho phép tinh x4c suat hau nghiém ddi twgng thude vao 16p n khi co gia tri bang x dugc mo ta
& phuong trinh (2).

= — ) = _Tfn®
Pr(Y =n|lX=x) = ST 1 (2

Déi tugng duge nhan dang vao 16p c6 gia tri xac suat hau nghiém 16n nhat (phuong trinh (2)) s& twong tmg véi
16p nay.

V6i phuong phap phan tich phan biét tuyén tinh LDA, gia sir mdi 16p c6 riéng gi tri ky vong u,, song tat ca cac
16p déu c6 chung ma tran hi¢p phuong sai X. Thuc hién lay logarit phuong trinh (4) s€ thu dugc phuong trinh (3).

- 1 -
Sn(x) = x"Z 7, — Eﬂgz Ln + logmy, @)
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Trong phuong trinh (3), §,(x) duoc goi 1a ham phan biét (discriminant function). Vi & (%) 1a ham tuyén tinh
cua X nén phuong phap nay duoc goi la phuong phap phan biét tuyén tinh. Cac tham sb p,, va I, duoc xac dinh dua
trén sy wc lugng tham s tir bo dit liéu hudn luyén.

3.2. Phdn tich khac biét toan phwong QDA
Vi phuong phéap nay, gia su mdi 16p s& co mot ma tran hiép phuong sai riéng Z,, khi d6 ham phan biét s& dugc
biéu dién bang phuong trinh (4).
Sp(x) = — %xTE#x +xTE ey — %uTzE;lun - % log|Z,| + logm, (4)
Cac tham sO p, and Z,, trong cac phuong trinh (3) va (4) s& dugc xéac dinh trong qua trinh huén luyén dwa vao
cac dit liéu huan luyén.
3.3. K ling giéng gin nhit KNN
Vi mdi dbi tuong X trong tap thir nghiém, tinh gia trj ¥; (x) theo phuong trinh (5).

Yl (X) xLENK(x)yL (5)

Trong phuong trinh (5), N (x) la lang giéng clia X, bao gdbm K diém gan X nhat trong tap huan luyén, y; 1a trong
s6 ctia diém trong tap huan luyén y;. Ddi tugng x duoc nhan dang vao 16p L néu Y;(x) dat gia tri 16n nhat khi so sanh
véi cac gia tri Y;(x).

3.4. By phan 16p phén biét tuyén tinh véi Ié cwe dai (maximal margin classifier)

L& cyc dai dugc xac dinh nhu sau: voi mdi mau trong tip huin luyén, tinh khoang cach truc giao dén bién giéi
phan 16p; 1& 14 khoang céch truc giao tbi thleu tim dugc. By phan 16p nay chon bién gidi phan 1dp c6 1& dat gia trj 16n
nhét, nghia 14 bién gidi phan 16p phéan biét tot nhat cac miu trong tip hun luyén. Cac véc to nam trén 1& dugc goi la
cac véc to hd trg (support vector).

3.5. By phan 16p hé tro véc to SVC

Phuong phép nay la sy mo rong cua bd phan 16p phén biét tuyén tinh voi 1& cyc dai (maximal margin classifier),
cho phép phan 16p véi cac 16p khong thé phan tach bang mot bién gioi tuyen tinh [21]. Phuong phéap nay s€ tim bién
gioi phéan 16p phu hop nhit voi da s6 cac mau, va chap nhan mot s6 mau hudn luyén bi phéan 16p sai (dugc diéu chinh
bang tham s6 C — phwong trinh (7)). Phién ban mé rong ctia phuong phap nay 1a may hd trg véc to SVM.

3.6. Mdy hé tro véc to SVM

Phuong phap SVC chi c6 kha nang tim dugc bién gidi phan 16p tuyén tinh. Trong khi d6, bién gi61 phén 16p
tuyén tinh lai khong pht hop voi mot s6 dir liéu cu thé. Dé van c6 thé s dung bién gidi phan 16p tuyén tinh, mot
phuong phéap dwoc dé xuét 1 mé rong sb tham sé biéu didn dbi twong dua trén cac tham sé dd c6. SVM 1a phuong
phép cho phép thyc hién hi€u qua sy mé rdng nay véi mie do tinh toan hop 1y.

Xét bai toan st dung SVM dé phén chia cac mau thanh 2 16p. Gia sur tdp hudn luyén bao gbm N méu x;,
i=1.2,..,N. Cac mau nay dugc phan vao 16p y;, i = 1,2,...,N; y chi lay cac gia tri -1 hodc 1. Bién gigi phan 16p
dugc biéu dién bang veé trai cua phuong trinh (6).

fG) = Bo + LiLy aik(x, x;) (6)

Thuyec chét da phan cc gia tri a; déu bang 0, chi trir nhitng gid tri @; clia cac véc to hd trg. Cac gia tri nay bi gioi
han theo phuong trinh (7).

0<a;<Ci=12..,N @

C la gia tri cho phép cdc mau bi vi pham. Khi C cang nho thi 1é s& cang rong, va nguoc lai khi C cang 16n thi 18
s€ cang hep.

k 12 ham kernel cua hé théng, u va v la hai vec to cta tap huén luyén, véi bo phén 16p hé trg véc to SVC thi k
dugce tinh theo phuong trinh (8).

k(w,v) =uTv (8)

V6i SVM, ham k dugc sir dung dé bién ddi khong gian tham s, va duoc tinh theo phuong trinh (9), trong d6 y
14 hé s0 bién ddi ctiia ham k.

k(u,v) = exp{—y|u — v|*} 9)

Khi do giai thuat thuc hién tim céac gia tri 8, va a; theo phuong trinh (10).

ming, o X1 (1 -y, () +;aTka )
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véi k [a matran N x N tinh trén tit ca cic cip mau st dung trong qué trinh huén luyén.

Qud trinh phan 16p duoc thyc hién tinh ham f (phuong trinh (6)) trén mau can thir nghiém. Tiy vao dau cta ham
f ma mau thir nghiém s€ dugc phan vao 1 trong 2 16p.

Dé 4p dung SVM cho bai toan phan 16p nhiéu mau, phuong phap duoc sir dung 1a one-versus-one: xiy dung
(12{) bd phén 16p cho ting cdp 16p. Mdi mau thir nghiém s& dwoc dua qua tit ca cic bd phan 16p nay. Lép nao chiém da
s0 s€ dugc coi 1a két qua nhan dang.
3.7. Nhin xét

Trong ba phuwong phap dau, phuong phap QDA thyc hién phan biét giita cac 16p thong qua bién gidi phan 16p
tuyén tinh, nhu vay la bién gidi phan 16p tuong d6i th voi cac bo dir liéu phirc tap. Trong khi d6 v6i phuong phap
KNN, két qua nhan dang lai qua phu thudc vao mot s6 mau nhét dinh (K mau) xung quanh mau can nhan dang. Vi thé,
phuong phap KNN cho két qua rat dao dong theo bo dir liéu. La mot cai tién cua phuong phap LDA, phuong phap
QDA cho phép tao ra bién gi6i phan 16p phi tuyén, nhu vay cho phép nhan dang cac mdu mém déo hon.

T | T | . T T T T T 1 :
100 150 200 250 300 150 200 250 300 350 400 450

Cam xuc
Binh thuong Budén Tirc gian  Vui
—
T
8
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Cam xuc
Binh thuong Buon Tuc gian  Vui
-

Tan sé co ban FO (Hz) Tén sé co ban FO (Hz)
Hinh 1. Phan bd tin sb co ban FO trung binh theo 4 cam xuc ciia nam nghé si B.K (hinh trai) va nit nghé si T.T.H (hinh phai).

Cac phuong phap trén da st dung toan b dir liéu huén luyén dé xay dung bién gidi phan 16p. Trong khi do,
phuong phap SVM chi st dung cac véc to hd trg dé quyet dinh bién gidi phan 16p. Phuong phéap sir dung bo phan 16p
hd tro véc to SVC chi sir dyng bién gidi phan lop tuyen tinh, con phuong phap SVM lai cho phép xay dung bién gidi
phi tuyén vai sy mo rong s6 luong tham so 16n. Vé mit thuc chat, phuong phap SVC c6 thé coi la phuong phap SVM
v6i ham nhan tuyén tinh (dwoc tinh theo phuong trinh 8). Trén co sé nhan xét trén, nhom nghién ctru danh gia phuong
phap QDA va SVM sé cho két qua nhan dang tSt nhat.

|
-

Cam xuc
Binh thuong Budn Tie gian  Vui
|
5]
\
Cam xuc
Binh thuerng Budn Tlc gian  Vui
| :
8

40 50 60 70 80 45 50 55 60 B85 70 75

Nang luong (db) Nang luong (db)
Hinh 2. Phan b6 cudng d¢ tiéng noéi trung binh theo 4 cam xic cita nam nghé s D.K (hinh trai) va nit nghé si T.T.H (hinh phai).
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IV. ANH HUONG CUA CAM XUC DPEN TAN SO CO BAN F0 VA CUONG PQ TIENG NOI

Thong thudng, trong cic hé thong nhan dang tiéng néi, cac hé s6 MFCC thudng dugc sir dung nhu 1a tham s6
dac trung. Tiéng Viét 1a ngon ngit cd thanh diéu. Quy luat bién thién tan so co ban FO khac nhau dan dén 6 thanh di€u
khac nhau trong tiéng Viét. Tur d6 co thé thay tan so co ban dong vai tro rat quan trong doi véi tieng Viét noi. Mat khac
quy ludt bién thién ctia tan so co ban khac nhau ciing dan dén thé hién cac cam xuc phan biét doi vai tieng Viét noéi nhu
phén tich ¢ trén. Vi vay, trong bai bai bao nay chiing t6i mong muon trudc hét khao sat anh hudng cta tham so6 FO ket
hop véi cuong do tieng ndi dé nhan dang cam xuc tieng Viét.

Dua trén cam nhén chu quan, hai ngh¢ si ndi tiéng cua Viet Nam la ngh¢ si nam D.K (50 tudi) va nir ngh¢ si
T.T.H (34 tudi) thé hién cac cam xuc rat chan that. Moi nghé s nay the hién 55 cau, moi cau lap lai 4 1an cho mdt cam
xuc. Nhu vay, moi nghé si ghi 4m 880 file tiéng ndi. Gia tri FO va cuong d6 tiéng noéi dugce lay trung binh trén ting file
wav.

Hinh 1 mo ta sy phan b FO va hinh 2 mé ta sy phan bd cudng do tiéng noi theo timg cam xuc dudi dang do thi
box-plot.

Hinh 1 cho thiy tin s§ co ban FO trung binh cta cam xtic budn 1a thip nhat, tiép theo 1a cua cam xtic binh
thuong. Tan s6 FO ctia cam xuc vui va tire gidn thi cao hon. Trong 4 cam xuc, tan s6 FO ciia cam xuc tie gidn la 16n
nhat vdi giong nam va cam xuc vui vdi giong ni.

Két qua phan tich su bién thién cua cudng do tiéng noi theo tirng cam xtc duge mé ta & hinh 2. Hinh 2 cho thiy
¢6 sy phan biét rd rét vé cuong do giltra cam x0c vui/tirc gian va cam xtc budn/binh thuong. Ngoai ra, khong co sy
phén biét ro rang vé cudng do tieng noi gitra cam xuc budn va cam xtic binh thudng, gifta cam xlic vui va cam xuc tic
gian. Hon nira, v6i giong nit thi cam xtc khong dugc thé hién 1 rét qua cuong do tieng ndi. Chang han, cudng do
trung binh ctia cam xtic binh thuong lai cao hon so véi cam xuic vui.

V. THU NGHIEM NHAN DANG CAM XUC TIENG VIET NOI

Ngfr liéu cua 4 ngh¢ si nam (D.AN, B.K, H.P, L.V.H) va 4 ngh¢ si nt (B.H.G, B.T.H, N.B.T, T.T.H) da duogc
str dung d€ thir nghi€ém nhén dang. Hai thir nghiém da duoc thyc hién cho giong nir va cho giqng nam. Moi thir nghién}
dugc thuc hién theo phuong phép danh gia chéo (cross-validation): 3 ngudi ndi duoc chon d€ huan luyén md hinh, s6
ng}r(‘yi noi con lai duoc cl}()n (Ié thﬁ nghiém nh’én‘dan’g; két qua nhan dang duoc tinh trung binh cho 4 1an thuc hién.
Moi file cam xuc dugc biéu dién bang 2 tham so: tan so co ban FO trung binh va cuong do tiéng ndi trung binh.
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Hinh 3. Ty 18 nhan dang cam xic dung cua thir nghiém str dung bd phan 16p KNN vai gid tri K bién thién tir 1 dén 20.

Dbi v6i phwong phap nhan dang cam xuc st dung bd phan 16p KNN, can xac dinh gia tri K t6i vu (xem muc
3.3). Gia tri K nay duoc xac dinh dya trén thir nghiém voi giong nam. Tap huan luyén bao gdm 3 nghé si B.K, H.P,
L.V.H. Tap thir nghiém bao gom ngit liéu cta nghé si D.A.N. Cac gia tri K dugc thir nghiém tir 1 dén 20. Két qua ctia
céc thir nghiém nay dugc mo ta ¢ hinh 3. Hinh 3 cho thdy két qua tot nhat dat dugc khi K=15. Gia tri nay dugc sir dung
trong cac thtr nghiém nhan dang cam xuc véi phuong phap KNN.

Céc két qua thir nghiém duogc trinh bay & bang 1 cho thiy phuong phap KNN cho ti 1¢ nhan dang thip nhat (tuy
nhién c6 nhiéu ngoai 18). Trong khi d6, phwong phiap QDA cho két qua nhan dang tt hon phuong phap LDA. Nhu
véy, c6 thé két luan ré“mg bién gidi phan 16p toan phuong cho két qua nhan dang chinh xac hon so v6i phuong phép str
dung bién gi¢i phan 16p tuyén tinh (khi chi sir dung bo tham s6 gdm 2 thanh phan 1 tan s6 co ban FO va cuong do
tiéng noi).
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Bang 1. Ty 1é phan trim nhan dang cam xuc dung

Phuong phap Giong nam Giong nir
KNN : K=15 47,4 53,0
LDA 51,3 56,4
QDA 55,1 57,0
SvC:C=0.1 56,3 56,2
SvC:C=1 56,8 55,5
SvC:C=10 56,9 55,6
SVM :y=0,5, C=0,1 53,4 58,1
SVM :y=0,5, C=1 53,9 57,2
SVM : y=0,5, C=10 53,0 56,8
SVM :y=1, C=0,1 53,3 57,7
SVM:y=1,C=1 53,0 57,1
SVM :y=1, C=10 531 57,2

Trong cac phuong phap thu nghiém, phuong phap SVC cho két qua nhan dang tdt nhit voi giong nam va
phuong phap SVM cho két qua t6t nhat v6i giong nir (mdc du khong cé su cai thién dang ké khi so sanh v6i phuong
phap QDA va SVC).

Bang 2. Ma tran nham 14n (ty 1 %) giita cac cam xuc khi sir dung phuong phéap QDA trén giong nam.

Két qua nhan dang cta Ti 1¢ nhan dang

h¢ thong Binh thuong Budn Tic gidn Vui
Binh thudng 59,7 39,0 8,6 17,0
Budn 38,6 60,7 3,0 3,0
Tic gian 0,0 0,3 41,4 36,8
Vui 17 0,0 47,0 43,2

Bing 3. Ma tran nham lan (ty 1¢ %) giita cac cam xuc Khi sir dung phuong phap QDA trén giong ni.

Két qua nhan dang cua Ti 1€ nhan dang

hé théng

Binh thuong Budn Tirc gidn Vui
Binh thudng 33,8 36,8 9,4 0,1
Budn 478 62,6 0,6 0,0
Tic gian 18,4 0,6 56,7 276
Vui 0,0 0,0 33,3 723

Ma tran nham 1an giira cac cam xtic duoc thé hién & bang 2 (cho giong nam) va bang 3 (cho giong nit), sb liéu
dugc cho trong hai bang nay 1 ti 16 nhan dang dang tinh theo phan trim. Vi ciing mot cau duoc thé hién theo cam xtc
nao do, hé¢ théng ¢6 thé nhan dang nhim sang cac cam xuc khac. Do dé, léy tong theo mot hang khong nhét thiét phai
bang téng s cau duoc dung dé nhan dang hoac khong nhét thiét phai bang 100% néu tinh theo ty 1& nhan dang. Két
qua trén bang 2 va bang 3 cho thdy hau hét cac 16i nhan dang nham xay ra giita cam xiic binh thudng va cam xtc budn,
gifta cam xiic vui va cam xuc tirc gian. Didu nay pht hop voi phéan tich da dua ra & muc 4.

VL. KET LUAN

Bai bao dd mo ta phuong phap xay dung ngir liéu c6 cam xiic cho tiéng Viét noi va viéc phan tich tan s6 co ban
FO, cudng do tiéng néi cua ngit liéu nay cho thdy c6 thé phan biét duge hai nhém cam xic binh thudng/budn va vui/tirc
gian. Viéc thur nghiém mot s6 phuong phap phén 16p dé nhan dang cam xuc tiéng Viét cung da duoc thyc hién. Blen
thién tan s6 co ban FO dong vai tr0 quan trong dbi v6i tiéng Viét noi va da duogc su dung két hop véi cuong do tiéng
néi nhur 1a tham sb déc trung cho cac bd phan 16p. Két qua cho thiy chi riéng tham sb FO va cudng do tiéng néi di cho
ti 16 nhan dang tot nhit 1a 56,9% dbi voi giong nam khi st dung phuong phap SVC con dbi voi giong nit ti 16 nay la
57,7% khi st dung phuong phap SVM.

Trong nghién ctru tiép theo, dé c6 thé dé xuat mo hinh dﬁy da cho nhén dang cam xuc cua tiéng Viét noi, cac
tham so chi tiét hon vé ngudn am, tuyén am va cac ky thuét nhan dang tién tién khac s€ dugc sit dung nham tang ty 1¢
nhan dang cam xuc dang cho h¢ thong nhu mé hinh hon hgp Gauss da thé hi¢n hay mang no ron sau.

VIL. LOI CAM ON
Bai bao nay dugc thyc hién trong khudn khé dé tai nghién ctru khoa hoc cip trudng “Xay dung bé ngir liéu cam xiic
tiéng Viét” cua Truong Pai hoc Bach khoa Ha Noi. Céc tac gia chan thanh cam on Truong Pai hoc Bach khoa Ha Néi,

Phong Khoa hoc Cong nghé, Vién Cong ngh¢ Thong tin va Truyén thong da hd tr dé chiing t6i c6 thé thyc hién thanh
cong dé tai.
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COMPARING PERFORMANCE OF SOME RECOGNITION METHODS FOR
EMOTION RECOGNITION OF VIETNAMESE

Le Xuan Thanh, Dao Thi Le Thuy, Nguyen Hong Quang, Trinh Van Loan

ABSTRACT— Emotional identification is an issue receiving the most interest in recent times. Recent studies have focused on a
number of popular languages in the world. However, there is very little research on Vietnamese. In this paper, we describe the
method to build a corpus of Vietnamese emotional speech and the preliminary evaluation of the distribution of FO fundamental
frequency and intensity for the corpus are also described. The variation of FO plays an important role because this variation decides
the six different tones of Vietnamese and takes part in the emotion expression. The fundamental frequency and intensity have been
used firstly as feature parameters for different classifiers to perform the identification of Vietnamese emotions: KNN (K-Nearest
Neighbor), LDA (Linear Discriminant Analysis), QDA (Quadratic Discriminant Analysis), SVC (Support Vector Classifier), and
SVM (Support Vector Machine). The recognition results showed a significant proximity between the neutral emotion and the sad
emotion, between the happy emotion and angry emotion. With only the feature parameters mentionned above, SVC method gave the
best results for male voices; the correct emotion recognition rate is 56.9%. For female voices, SVM method gave the best result with
the correct emotion recognition rate 57.7%.

Keywords— Vietnamese speech, Emotion recognition, F0, intensity, K-Nearest Neighbors, Linear Discriminant Analysis, Quadratic
Discriminant Analysis, Support Vector Machine.



