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1. GIOI THIEU CHUNG

Vi sy tién 1gi va linh hoat, viéc &p dung
bo cong cu nhan dang giong néi dang dan tré
thanh tinh ning khong thé thiéu trong thiét bi
bi thong minh hién nay. Cac cong cu nay
thuong duoc phat trién dua trén viéc trich
xudt cac dic trung cua giong ndi va xay dung
cac m6 hinh nhdn dang dua trén cac dic
trung do. Viéc lya chon md hinh phan loai la
budc quan trong bdi cac dic diém cia mo
hinh nhu do phuc tap, phwong phap huin
luyén c¢6 anh huong 16n dén két qua nhén
dang va nén tang phan cting trién khai.

Hi¢n nay, 6 rat nhiéu cac mé hinh nhan
dang d3 duoc phat trién. Nghién ciru nay tap
trung vao viéc nhan dang giong néi bang hai
b cong cu: Histogram of Oriented Gradient
(HOG) két hop véi Support Vector Machine
(SVM) va mang no-ron tich chép (Convolution
Neural Network - CNN). Sau khi thu dugc bo
di li€u dac trung cia am thanh Mel
Frequency Celtral Coefficient (MFCC), cac
dir liéu nay s€ duogc st dung dé huin luyén
cac md hinh phan loai. Vi¢c tinh todn va
huin luyén cho cic mé hinh nay déu dugc
thyc hién boi ngdn ngir 1ap trinh ma ngudn
m¢& Python.

2. PHUONG PHAP NGHIEN CUU

Qua trinh xdy dyng m6 hinh nhan dang
giong noi bao gém hai bude: thu thap dac
trung am thanh va huan luyén mo hinh phan
loai.

2.1. Thu thap bé dix liéu dic trung MFCC

Bo dit liéu am thanh dugc st dung trong
nghién cuu nay thudc tdp dir liéu Google

Speech Command datasets [1]. Tap dir li€u
chta cac tép thu &m ¢ dinh dang .wav cua
hon 30 tir tiéng Anh véi thoi gian khoang
mot gidy. Nghién ctru nay chi s dung cac bo
dit liéu ctia chin tir khoa dé tién hanh huén
luyén cac md hinh nhan dang.

Céc dac trung cia céc dit liéu &m thanh néu
trén s€ dugc tinh todn thong qua k¥ thuat
MFCC. Diém dang chu ¥ cua k¥ thuat nay 1a
viéc xay dung thang do Mel tuwong tu véi cach
tai ngudi cam nhan dm thanh, & d6 cac b loc
tan s6 dugc bd tri déu nhau tai tan sb thép va
duogc bd tri theo thang logarit d6i v6i cac tan
s6 cao, khi d6 s& thu dugc cac dic tinh quan
trong cua tin hiéu giong noi [2]. BO dir liéu
MECC ¢6 ciu triic mang hai chiéu dugc minh
hoa trong Hinh 1. Trong nghién ctru nay, bo
dir li€u déc trung cia dm thanh MFCC duogc
tinh toan bﬁng cach st dung bd thu vién
python-speech-feature trong ngdn ngit Python.
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Hinh 1. B¢ dir lieu MFCC.

2.2. Xiy dyng md hinh sir dung b cong
cu HOG két hgp SVM

2.2.1. Histogram of Oriented Gradient

Bo mo ta HOG 1a mot ky thuat phd bién
trong linh vyc thi gidc may tinh trong cac bai
toan phat hién va nhan dién ddi tugng. Ky
thudt nay tinh toan cac dac trung cuc bd cua
bttc anh dga trén thong tin vé do 16n va
huéng cia gradient tai mdi diém anh. Qua
trinh tinh toan vécto dic trung nay dién ra
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theo cac budc nhu sau: chia bltc anh thanh
cac 0 co kich thudc xac dinh, sau do thyc
hién tinh toan dao ham cho ting diém anh
theo phuong x va y, thu dugc do 16n va
huéng cia gradient cho ting diém anh trong
mdi 6. Vécto dic trung cho mdi 6 nay duoc
tinh bang cach xac dinh d6 16n gradient cho
huéng duoc lya chon. Cac vécto dac trung
cho cac 6 trong mot khéi s& duoc ghép voi
nhau va duoc chuin hoa. Két hop tat ca cac
vécto ctia cac khdi trong buc anh sé& thu dugc
vécto dic trung cho ca buc anh. Trong
nghién ctu nay, vécto dic trung HOG dugc
tinh toan béng cach st dung bd thu vién
skimage trong ngén ngilt Python.

2.2.2. Support Vector Machine

SVM 1a mot thuat toan cia 16p bai toan hoc
giam sat, dugc st dung chii yéu trong cac bai
toan phan loai, & d6 dir liéu dau vao co n
chiéu. Nhiém vu ctia SVM 1a tim ra siéu phing
(hyper-plane) dé phén chia cac bo dit lidu dau
vao nay theo cac nhin di duoc dinh san. Bai
toan SVM duogc minh hoa nhu trong Hinh 2.
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Hinh 2. Bai toan SVM phan loai nhi phan.

Siéu phing s& tao ra bién gioi phan chia cac
bo dit lieu. Cac diém dit lidu g?m véi duong
bién nay nhit duoc goi 1a cac vécto hd tro
(support vector), khoang cach tir cac diém nay
dén duong bién duoc goi 1a 18 (margin). C6 rat
nhiéu duong c6 thé dugc sir dung lam bién
gidi dé phéan chia b dit li¢u. Thuat toan SVM
tap trung vao tim duong bién c6 18 rong nhat,
tuong ung voi kha nang phan loai dir liéu tot
nhit [3]. Trong nghién ctu ndy, md hinh
SVM duogc huén luyén bing cach sir dung bd
thu vién scikit-learn trong ngén ngtt Python.

2.3. M6 hinh st dung mang no-ron tich
chap

Mang no-ron tich chap CNN la mdt mang
no-ron nhén tao ¢6 ciu trac dic biét, dugc sir
dung phd bién trong cc bai toan phan loai
hinh anh, nhan dién dbi tugng. Cau triic cua
md hinh CNN gdm hai 16p chinh: 16p trich
xudt thong tin va 16p phan loai. Lop trich xuét
liy thong tin dic trung ctia bo dit lidu dau vao
thong qua viéc su dung cac phép tinh tich chap
(convolution), phép gdp dit li€u (pooling). D
ligu dac trung nay sé dugc dan phang thanh
mot vécto va dua dén 16p phan loai, 1a 16p
mang no-ron két ndi dﬁy dua (fully connected).
Bén canh cac 16p no-ron thong thuong, 16p
dau ra st dung ham kich hoat la softmax dé
dura ra x4c suat xuat hién cua cac 10p dau ra.

Trong nghién cuu nay, m6 hinh mang
CNN duoc huin luyén bﬁng cach st dung bd
thu vién tensorflow trong ngdén ngit Python.

3. KET QUA NGHIEN CUU

Céc tr tiéng Anh dugc st dung trong
nghién ctru nay bao gébm ‘down’, ‘go’, ‘left’,
‘no’, ‘off’, ‘right’, ‘stop’, ‘up’, ‘yes’. Dé
thuan tién cho viéc huén luyén md hinh, cac
tir nay s& dugc danh nhén twong tmg tir 0 dén
8. Dit liéu am thanh cua céac tir ndy sau khi
dua qua phuong phap trich xuit MFCC cé
kich thudc 1a 16x96 diém anh.

Trong phan tinh toan vécto HOG, céc 6 c6
kich thudc 8x8 diém anh, mdi vécto dic
trung cho cac 6 c6 9 phén tr dai dién cho cac
goc hudng 0°, 20°, ..., 160°. Cac khbi ¢6 kich
thudc 1a 2x2 6 = 16x16 diém anh. Nhu vay,
mdi khdi s& co vécto dic trung c6 d6 dai la
2x2x9 = 36 phan tir. B dit liéu MFCC cé
kich thudc 1a 16x96 diém anh nén s& c6 11
khdi. Do dé, vécto HOG dic trung cho mdi
bd dit liéu MFCC c6 kich thudc 1a 36x11 =
396 phan tir. .

CAu truc cta mang CNN duoc thé hién
trong Hinh 3. Trong d6, 16p trich xuat gom ba
16p tich chdp. Dit li¢u sau céc lop tich chép
duoc dan phang thanh vécto c6 kich thudc
768 phan tir va dugc dua vao 16p phan loai c¢6
mot 16p an va mot 16p dau ra. Qua trinh huin
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luyén mé hinh CNN duoc biéu dién trong
Hinh 4. B§ chinh xac cia mo hinh véi tap dir
liéu huin luyén (training) va tap dir lidu xéac
nhén (validation) qua cac giai doan déu tang
1én va dat két qua rét tot (trén 90%).
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Hinh 4. Qud trinh hudn luyén mé hinh CNN
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Ap dung cac mo hinh nhan dang trén véi tap
dix liéu kiém tra va tinh toan hiéu suit ctia mod
hinh théng qua cac théng sb Precision, Recall
va Fl-score [4], thu duoc két qua nhu trong
Bang 1 va Bang 2. Gia tri cia cac thong sd
danh gia twong ng voi phuong phap HOG-
SVM cho thiy cach tlep can nay co hiéu suét
trung binh, m6 hinh van c6 kha nang phan loai
dit liéu. P6i voi mé hinh str dung CNN, céc gia
tri trén déu 16n hon 0.8, , chimg t6 phuong phap
¢6 kha ning phan loai rat tot véi it sai sot.

Bang 1. Két qua nhin dang

Bang 2. Két qua nhan dang sir dung CNN

Tir khoa |Precision| Recall | Fl-score
‘down’ 0.91 0.91 0.91
‘go’ 0.92 0.87 0.90
‘left’ 0.93 0.89 0.91
‘no’ 0.92 0.93 0.92
‘off’ 0.91 0.96 0.93
‘right’ 0.95 0.95 0.95
‘stop’ 0.96 0.96 0.96
‘up’ 0.83 0.87 0.85
‘yes’ 0.97 0.98 0.97
Trung binh 0.92 0.92 0.92

4. KET LUAN

Bai bao trinh bay vé hai bo cong cu phan
loai st dung trong mé hinh nhan dang giong
n6i bao gom HOG-SVM va CNN. Trong ca
hai md hinh, b trich xuét dic trung 15y dir
liéu tir b MFCC ctia &m thanh va dua qua bd
phan loai. Viéc ap dung mang CNN rt hiéu
qua do qua trinh trich xuét dic trung dir liéu
va phan loai trong mang CNN duoc huén
luyén ddng thoi véi cac tham sé duge diéu
chinh phtt hop. Tuy nhién, mang CNN c6 cdu
trac phirc tap nén qué trinh hudn luyén can
nhidu thoi gian hon. Do d6, hudng nghién
cuu khai thac cach mé ta dac trung dir li¢u
HOG va cai tién cdu tric SVM ciing rat can
thiét dé co thé trién khai mo hinh nhan dang
gon nhe trén nén tang phan clng.
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