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NGHIEN CU'U XAY DUNG MO HINH NHAN DIEN CAM XUC

QUA GIONG NOI

RESEARCH AND BUILD A MODEL SPEECH EMOTION RECOGNITION

TOM TAT

Trong bdi cdnh cdng nghé so, d liéu I6n, doi héi con ngudi phi x Iy rat
nhiéu thong tin cing mot lic. Bai toan dat ra la cdc cong ty can phan loai, danh
gid cac phan hai khach hang qua cac doan tin nhan thoai, nhan dién cdm xiic qua
giong ndi cho cac chatbot dé 6 hudng xir Iy tiép theo, nhan dién cdm xtc qua
giong ndi cho cac robot con nguai, nhdm x{ Iy cac huéng phan hoi tiép. Bai bao
dua ra phuong an tao ra model @€ xac dinh, phan loai di liéu nay. Noi dung ctia
bai bdo tap trung vao viéc ting dung machine learning trong viéc phan loai dit
liéu va st dung bai toan logistic regressiong dé thiét lap Model, thiét lap Loss
Function, t6i uu loss Function va du dodn mé hinh.

Tirkhaa: Logistic regression, ham chi phi, hoc mdy.

ABSTRACT

In the context of digital technology, big data, it requires people to process a lot
of information at the same time. The problem is that companies need to classify
and evaluate customer feedback through voice messages, voice recognition for
chathots to have the next processing direction, and identify emotions through
voice. speaking for the human robots, in order to handle the feedback directions.
The article proposes a plan to create a model to identify and classify this data. The
content of the paper focuses on the application of machine learing in data
dlassification and using the logistic regressiong problem to set up the Model, set the
Loss Function, optimize the loss function and predict the model.

Keywords: Logistic regression, loss function, mechine learning.
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1. GIGI THIEU

Ngay nay, da cé nhiing thay déi rat I6n vé cach thiic con
ngudi trao d&i thong tin véi hé théng. Su thay déi nay biéu
hién & chd, cac cach thic trao déi thong tin da duoc dinh
dang va ¢é cdu trdc chit ché dugc chuyén sang cac cach
thiic linh hoat va tu nhién han. Trong d6, tiéng néi la cach
thuc trao d6i thong tin tu nhién nhat, cho phép tuong tac
gilta con ngudi vai hé théng nhanh va dé dang. Béi thoai
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dung ngoén nglr no6i khéng chi don gian, thuan tién va tiét
kiém thai gian ma con gop phan dam bao khia canh an
toan trong nhitng méi trudng cé tinh rii ro.

Dé 6 thé thiét 1ap hé théng tucng tac co tinh linh hoat
cao, kién tric clia cac hé thong déi thoai ngusi - may can
dugc trang bi thém cac chiic ndng méi. Cac chic nang nay
bao gbm nhan dang cam xuc tiéng néi, phat hién cac tham
bié€n dua trén tinh huéng cling nhu trang thai ctia ngudi
dung va quan ly tinh huéng dé dua ra cdc mé hinh dua trén
cac tham bién da dugc phat hién lam cho qua trinh d6i
thoai phu hop. Chinh vi vay, trong nhiéu nam qua, cac
nghién ctu vé cdm xuc tiéng noi da thu hut méi quan tam
manh mé trong linh vuc tuong tdc ngudi - mady va mong
mudn tim ra cach lam thé nao c6 thé tich hop trang thai
cam xuc clia ngudi ndi vao hé théng déi thoai ngusi - may
dung tiéng ndi.

Vi tinh thiét thuc clla cdm xuc trong ti€ng néi dugc ap
dung trong thuc té€ dang rat dugc quan tam, muc tiéu
chinh clia bai bao la nghién cttu nhan dang cam xuc cho
ti€ng noéi dya trén phuong dién x ly tin hiéu tiéng noi. Bai
bdo trinh bay nghién ctu th&r nghiém va dé xuit mé hinh
nhan dang cam xuc cho tiéng néi dua trén viéc nghién cdu
danh gia cac tham s6 va so sanh mét s6 mo hinh nhan
dang. B6n cadm xuc co ban sé dugc nghién ciru bao gom
cam xuc: vui, budn, tic va binh thuong.

2. UNG DUNG BAI TOAN LOGISTIC REGRESSION TRONG
NHAN DIEN CAM XUC QUA GIONG NOI
2.1. Thiét lap Model

Goi x\, x9, x{ 1a céc thong s6 dic trung cho giong
noéi tuong Ung la:

- x\V: Hé s6 Coff clia Cepstral véi Mel filter MFCC (Mel
Frequency Cepstral Coefficients):

- x): CHROMA: Sac ky (12 classes)

- x: Mel (Melody): Giai diéu audio

- y,: Xac suat ma model du doan ding cadm xuc cda
giong néi thui

Thiét 1ap model cho bai toan nhan dién cam xuc qua

giong ndi. SU dung cdéng thuc cla logistic regression ta
duoc:
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2.2. Thiét lap Loss Function

Ta cdn mo6t ham dé danh gia muc dé chinh xac cda
model. Néu ¥, cang gan vdi xac suat thuc té y thi cang tot.

- Néu giong néi thir i dung vai cdm xdc du doén tuc la
y =1 thita mong muén Y, cang gan 1 thi cang t6t.

- Néu giong noi thir i khong ddng véi cdm xuc du doan
tiic lay = 0 thi ta mong muén y, cang gan 0 cang tot.

Véi méi giong néi (x?, y,) ta s dung ham loss function
binary_crossentropy dé danh gia hiéu qa ctia model.

:_(yi'log(yi)-'-(1_yi)'|og(1_§/i)) )

Ta thay rang:

«Ham L tang dan tir 0 dén 1

« Khi model du doan y, gan 0, ttc gia tri dy doan gan
V@i gid tri that y, thi L nhd, xap xi 0

« Khi model du doan y, gan 1, tuc gia tri du doan ngugc
lai gia tri that y, thi L ratIon.

Ham L nho khi gia tri model dy doan gan vdéi gia tri that
va rat I6n khi model dy doan sai, hay néi cach khac L cang
nho thi model du doan cang gan vai gia tri that — Bai toan
tim model tré thanh tim gia tri nho nhat cda L.

Ham loss function trén toan bé N di liéu:

N

Jz—%.Z(yi.log(yi)Jrﬁ—

2.3. Tdi uu Loss Function

y,).log(1-v,)) (3)

Pé ap dung thuat toan gradient descent tim t8i uu loss
function minh can tinh dao ham cua loss function véi w.

V&i méi diém (x?, y), goi ham loss function.
=~(y;-log(§,) +(1-y,).log(1-¥,))
Trong do:
¥, = 0w, +w, X" +w, x¥ +w, x¥) =
model du doén.

o(z) la gid tri cla

y; la gid tri that ctia d(t liéu.

dL_dL &,

dw, )AIE.WO

dL _ dly,Jog(y,)+(1-y,) log1-9.) _ -y,

)A/i dg’i 91'(1 - S\ll)

dy, _ dlolw, +w, X7 w, X+ w,xE)

=y.(1-V.
w, dw, y-(1-y:)
d. _dL dyI .
S —=Yi Y
dw, 9, W,
Tuong tu:
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dL _ 0y
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Xét trén toan bo di liéu:

o[ I I A
—=—§ X5 (Y. =Y.
dw, N3 2=y

TR N,
=— X5 .\Y. -V
" NZ 05—y

Biéu dién dudi dang ma tran

T X" X XY Y, w,
LI O T S
. . . w,
T x" X X Y, w,
-I N
NZY Jog(y,)+(1-y,).log(1-y,)) 6)
i=1
d 1., .
—=—X .(y- 7
Tw N (y-y) 7)

Thuat todn Gradient descent la thuat toan tim gia tri
nhé nhat cta ham s6 f(x) dua trén dao ham. Thuat toan
thuc hién theo cac budc:

Budc 1. Khdi tao gia triw = w, tuy y.

Budc 2. Gan w = w - learning_rate * J'(w) (learning_rate
la hang s6 duong vi du learning_rate = 0.001).

Buéc 3. Tinh lai J(w): Néu J(w) du nho thi dung lai,
ngugc lai ti€p tuc budc 2.

Sau khi thuyc hién thuat toan gradient descent ta sé tim

dugc wy, w,, W,, ws. V&i moi giong néi ta sé tinh dugc thong
s6 cam xuc cla giong noi fo[)

¥, =o(w, +w,x" +w, x) +w,.x{) sau dé so sanh véi
thong s6 cdm xuc dac trung (Labels) tir d6 ta sé biét dugc
cadm xuc clia going néi can chuan doan.
3. THUC HIEN THUAT TOAN VGl UNG DUNG GOOGLE
COLLABORATORY
3.1. Xt ly dif liéu (Dataset)

D lieu & dang Audio*.wav c6 gan sdn cac labels nhu
hinh 1.

Dir liéu gbm c6: 24 Actors, 1536 files audio, 8 emotions
(calm, happy, fearful, disgust, sad, angry, supprised).
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Hinh 1. Dit liéu 6 dang Audio*.wav c6 gan san cic labels
3.2. S6 héa va lay ra cac dac trung cha dit liéu
X9,
noi tuong Ung la:

x: He s6 Coff clia Cepstral v6i Mel filter MFCC (Mel
Frequency Cepstral Coefficients) (hinh 2).

Goi x!”, x{ 1a cac théng s6 dic trung cho giong

0.05

Amplitude

-ﬂ.ll.‘ia

Hinh 2. D4 thi sng am
x : CHROMA: Séc ky (12 classes) (hinh 3).

Chroma gram

Hinh 3. Hinh &nh sdc ky am thanh
x{ : Mel (Melody): Giai diéu audio

Két qua la 1 vector dac trung shape = (180,)
Chia Dataset: Train set (80%), Validation (10%), Test set
(10%)
S6 hoéa Labels:
# All emotions in the dataset
emotions={
'01"'neutral’,
'02"'calm’,
'03"'happy’,
'04"'sad’,
‘05 'angry’,
'06"'fearful’,
'07"'disgust,
'08"'surprised'
}
# Observed_Emotion
observed_emotions=['calm’, 'happy’, ‘fearful, 'disgust’]
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3.3. Sif dung cac model Logistic Regression trong thu

vién Sklearn dé train va evaluate data
Két qua Train data nhu hinh 4.

sl I
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Hinh 4. Két qua vdi Train data
K&t qua vdi Validation data nhu hinh 5.
14
#- 38
13
12 19 » 19
w16
11 23 09
01
10 1
i P91 a1
o8] pr1e .o
= -3 ] 4 = = E -hs | ¥
- 2 % o ] i o - o
o

Hinh 5. Két qua Train véi Validation data
Két qua so sanh cac model nhu hinh 6.

Hinh 6. Két qua so sanh cac model
Chon Model: GradientBoostingClassifier:

- Khong Overfit
- Khong Underfit
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3.4. Diéu chinh HYPER-PARAMETERS
Piéu chinh hé s6 “n_estimators™:
Chuong trinh:
# SearchCV
from sklearn.ensemble import GradientBoostingClassifier
scaler = StandardScaler().fit(x_train)
rescaledX = scaler.transform(x_train)
para_grid ={'n_estimators': [50,100,300,400,500]}
model = GradientBoostingClassifier(random_state=8)
grid = GridSearchCV(estimator= model, param_grid=
para_grid, scoring='neg_mean_squared_error’)
grid_result = grid.fit(rescaledX, y_train)
Két qua:
Best: -0.945862 using {'n_estimators": 300}
-1.102439 (0.151368) with: {'n_estimators": 50}
-0.994962 (0.126236) with: {'n_estimators": 100}
-0.945862 (0.230431) with: {'n_estimators": 300}
-0.949167 (0.220215) with: {'n_estimators': 400}
-0.949167 (0.220215) with: {'n_estimators": 500}
Chon: 'n_estimators": 400
Piéu chinh hé sé “learning_rate”:
Chuong trinh:
from sklearn.ensemble import GradientBoostingClassifier
scaler = StandardScaler().fit(x_train)
rescaledX = scaler.transform(x_train)
para_grid ={'learning_rate': [0.1,0.01,0.001]}
model = GradientBoostingClassifier(random_state=8)
grid = GridSearchCV(estimator= model, param_grid=
para_grid, scoring='neg_mean_squared_error’)
grid_result = grid.fit(rescaledX, y_train)
Két qua:
Best: -0.994962 using {'learning_rate": 0.1}
-0.994962 (0.126236) with: {'learning_rate": 0.1}
-1.470585 (0.185699) with: {'learning_rate": 0.01}
-1.913621 (0.225609) with: {'learning_rate": 0.001}
Chon: 'learning_rate": 0.1
3.5. Build Model
Xay dung Logistic Model véi “Best Model” va “Best
Hyper-para™:
- GradientBoostingClassifier
- n_estimators: 400
- learning_rate: 0.1
4. DPANH GIA MSE VA ACCURACY QUA BO TEST
Chuong trinh:
# prepare the model
scaler = StandardScaler().fit(x_train)
rescaledX = scaler.transform(x_train)

model = GradientBoostingClassifier(random_state=8,
n_estimators=400, learning_rate = 0.1)
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model.fit(rescaledX, y_train)

# Checking the accuracy with test data

rescaledX_test = scaler.transform(x_test)

predictions = model.predict(rescaledX_test)

Két qua:

MSE: 0.42857142857142855

Accuracy:0.8181818181818182

banh gia:

- Mé hinh Logistic Regression hoat dong tét vai
Acc =81,81%.

- K&t qua ching minh LR d6i khi hoat déong tét hon 1
mang Neutral Network don gian, Vi du trong paper mau
dung mang “MLPClassifier” ma Acc = 72,40%.

5. KET LUAN

Bai bdao trinh bay vé bai toan nhan dién cam xuc qua
giong noi. Trong bai bdo da dat ra van dé va tdm quan
trong cla viéc nhan dién dugc cadm xdc qua giong noéi tu do
dua ra phuang an giai quyét.Cac budc dé thuc hién dugc
thé hién rat ro tu viec xt ly dii liéu, thiét 1ap model, thiét 1ap
loss function, t8i uu loss function va du doan mé hinh. Két
qua clia phuong phap cling dat dugc dé chinh xac cao so
vGi mét s6 phuong phéap da lam trudc do.

Hudng phat trién ti€p theo clia nghién ctu la téi uu
thuat toan nhan dién cdm xuc qua giong ndi va cé thé phat
trién trén nhiéu Ung dung thuc té nhu chatbot, nhan dién
cam xuc qua giong ndi cho robot con ngudi nham xur ly cac
hudng phan hoi tiép theo, danh gia cac phan héi ctia khach
hang qua céc doan tin nhan thoai. Tu dé mang lai hiéu qua
ing dung va hiéu qua kinh té cho ngudi dung.
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