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MO HINH HOC CHUYEN TIEP CHO CAC DICH VU

DUA TREN DINH DANH

A TRANSFER LEARNING MODEL FOR IDENTIFIER-BASED SERVICES

TOM TAT

Cac dich vu dua trén dinh danh ngay cang phé bién va mang lai nhiéu tién
ich cho nguoi diing. Dinh danh ty dong gitip mang lai cac trdi nghiém dich vu cao
cap cho nqudi thu hudng trong rdt nhiéu linh vuc nhu gido duc, nghi dudng,
cham soc stic khde, cham soc khach hang. Nhiéu mé hinh va phuong phép da
duoc dé xudt dé gidi quyét bai todn dinh danh nqudi dung, trong d6 kj thuat dua
trén hinh anh khuén mét dugc st dung rdng rai do 6 nhiéu uu diém vé kha nang
thu thap dit liéu, khd ndng ca biét hoa. Tuy nhién, mgt hé thong dinh danh véi do
chinh xdc cao va téc d theo thai gian thuc van la muc tiéu cda nhiéu nghién ctu
trong thoi gian gan ddy. Trong bai bao nay, ching tdi gidi thiéu mot phuong
phap hoc chuyén tiép két hap gilia md hinh mang na ron nhén tao (NN va md
hinh may véc to hd trg SYM cho bai todn nay. Mot kién tric (NN dugc dé xudt va
dugc st dung nhu la bd trich rit thudc tinh cho mé hinh SVM [am nhiém vu phén
|6p cac di tuong. Cac két qué thu dugc cho thay su i thién déang ké vé do chinh
xac trong dinh danh ciing nhu thoi gian hudn luyén so véi cac mé hinh riéng lé.

Tir khéa: Hoc chuyén tiép, mang na ron, trich chon thudc tinh, SVM.

ABSTRACT

[dentity-based services are becoming more and more popular and bring
many benefits to users. Particularly, automatic identification helps bring high-
class service experiences to beneficiaries in many fields such as education, resort
travel, health care, customer care. Many models and methods have been
proposed to solve the problem of user identification, in which face image-based
techniques are widely used due to many advantages in terms of data collection
ability, personalization. However, an identification system with high accuracy
and real-time speed is still the goal of many studies in recent times. In this paper,
we introduce a transfer learning based method that combines (NN and SVM
models for the face identification problem. A CNN architecture is proposed and
used as a feature extractor and then, the SYM model for object classification. The
obtained results show a significant improvement in the accuracy of the image
classification as well as the training time.

Keywords: Transfer learning, neural network, feature extraction, SVM.
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1. GIGI THIEU

Dich vu dua trén dinh danh hién rat phé bién trong
nhiéu linh vuc va cé thé bat gdp & nhiéu nai nhu: Cac khu

Website: https://jst-haui.vn

Nguyén Manh Cuéng'”, Nguyén Luong Bang’,
Pham Ngoc Huan’, Phi Trung Hiéu'

nghi duéng cao cap, nha hang, khach san, trung tdm ngoai
ng(, thu vién, phong hoc, phuaong tién giao thong... BPinh
danh giup tra 10i cho cau haoi “ai dang st dung dich vu?” va
rang buéc trdch nhiém clda ngudi thu hudng ciing nhu
gitp quan ly qua trinh st dung dich vu. Tu rat lau, ngudi ta
da co nhiéu phuong phap giai quyét bai toan dinh danh
nhu diém danh, ban vé, sit dung thé. Tuy nhién, nhiing dich
vu cao cap thudng tim cach dinh danh ma khéng anh
hudng tdi trai nghiém cla khach hang. Hién nay, nhiéu hé
théng da ap dung thanh céng céac cong nghé nhan dang
khuén mat tu dong gitp khach hang c6 cac trai nghiém tot
hon khi st dung dich vu.

Trong linh vuc nhan dang dua trén sinh trac hoc, dinh
danh dua trén khuén mat hién van la ch dé nghién cdu soi
doéng trong nhitng ndm gan day. Rat nhiéu nghién ciu da
dé xuat cac phuong phéap kha hiéu qua va dugc ing dung
rong rai trong nhiéu linh vyc. Trong sé dd, cac nghién cdu
ung dung mé hinh SVM (Support Vector Machine) va mo
hinh mang ng ron tich chap CNN (Convolutional Neural
Network) da thu dugc nhiéu két qua kha quan [1, 6, 9-11,
15, 20, 21].

M6 hinh SVM dugc st dung ti kha sém va dugc hé tro
badi cac lap luan todn hoc chdt ché. Mo hinh nay té ra kha
hiéu qua cho bai todn phan I16p dir liéu vector nho d6 chinh
Xac cao, t6c d6 phan I16p nhanh [7]. Tuy nhién, dé dat hiéu
qua cao hon, cac mé hinh SVM thudng phai két hop véi cac
ky thuat tién xt ly di liéu, trich chon dac trung kha phuc
tap dé gidm nhiéu, gidm s6 chiéu cta di liéu dau vao. Véi
van dé xu ly dit liéu c6 s6 chiéu Ién, nhiéu ky thuat da dugc
dé xuat vai muc tiéu la loai bo cac thong tin du thiia, giam
khong gian luu trr va thoi gian thuc hién, déng thaoi gitp
cai thién hiéu suat cia mé hinh [7, 12, 13].

Mét trong nhiing tng cl vién sang gia dé giai quyét bai
todn dinh danh tur anh khuén mat la mang no ron nhan tao
(Artificial Neural Network) [1, 9-11, 14]. Chuing c6 kha nang
x{ ly manh mé trén cac anh nhiéu va co ché hoc dua trén
kinh nghiém té ra kha hiéu qua [15]. Cdc mang nd ron truyén
théng nay cling doi hdi cac ky thuat tién x{ ly dir liéu kha
phtc tap nhu la phan doan anh, trich chon ddc trung, loai bo
thong tin du thua dé ddm bdo mét két qua phan I16p tét.
Trong béi canh dd, mang nao ron tich chap (CNN) dugc coi la
mét bién thé clla mang nd ron nhan tao c6 kha ning khic
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phuc dugc mét s6 nhugc diém ké trén. Cac I16p tich chap
dong vai tro nhu la cac bd loc nhiéu va do bién anh trong khi
cac 16p ldy mau tiép theo tinh toan céc gia tri trung binh cuc
b6 dong vai trd cat gidm s6 chiéu cho anh. Cac thao tac nay
cling gitip cho mang CNN c6 kha nang xu ly cac anh dau vao
bi bién dang, xoay hay co dan [15]. Cac I6p két néi day du
(Fully Connected Layers) théng thudng st dung ham
Softmax cho muc dich phan I6p. Méc du vay, van con mét sé
thach thuic 16n cho bai todn nhan dang khuon mat tu danh ma
dién hinh 13 viéc xt ly mét khéi lugng dir liéu cé s6 chiéu I6n
va nang cao do chinh xac nhan dang.

VG6i muc dich tang d6 chinh xac phan 16p, mot s6
nghién ctu dé xuat xem xét mét giai phap thay thé ham
Softmax trong mé hinh CNN bang SVM cho bai toan phan
I6p hodc két hgp hai mo hinh nay [2, 3, 5, 16-18]. Cac két
qua nghién ctu cho thay viéc sir dung SYM trong mang no
ron nhan tao cho mét két qua kha quan hon so véi viéc st
dung ham Softmax thong thudng trén mét s6 bd dir liéu.
Nam 2019, A. F. Agarap [4] thuc hién viéc thay thé nay trén
mot kién trdc mang CNN dan gian vai hai I6p tich chap va
st dung Max Pooling. Thay thé cho ham Softmax la mot mé
hinh SVM tuyén tinh. Cac két qua thu dugc trén mot s6 bd
d liéu cho thdy dé chinh xac phan I6p ciia CNN-Softmax
va CNN-SVM gan nhu giéng nhau va can phai tién hanh
nhiéu nghién ctu hon nira.

Trong bai bao nay, ching téi dé xuat mot mé hinh hoc
chuyén tiép (Transfer Learning) [8, 14, 19], |a su két hop cla
hai m6 hinh CNN va SVM, goi la DSVM. Khac véi cac mo
hinh thay thé CNN-SVM dugc gidi thiéu trong [4] khi ma
CNN va SVM dugc huan luyén dong thai trong cing mot
mo hinh, DSVM tach roi qua trinh hudn luyén ctia CNN va
SVM. Trong d6, mét kién tric CNN dugc thiét ké lam nhiém
vu loc nhiéu, trich rat dac trung va gidam s6 chiéu trén anh.
Véc ta ddc trung thu dugc ti mo hinh nay dugc xem nhu
dau vao ctia mét mé hinh SVM da 16p. Su két hop nay duac
ky vong sé tan dung dugc uu diém cla ca hai mé hinh khi
ma CNN thuc hién viéc trich chon dac trung rat hiéu qua
trén anh, trong khi SVM lai c6 d6 chinh xac phan lop tét
néu dir liéu dau vao dugc tién xt ly hiéu qua.

Phan ti€p theo cta bai bao c6 cdu tric nhu sau: Phan 2
sé gidi thiéu mo6 hinh SVM va CNN. Trong phan 3, ching t6i
gidi thiéu md hinh hoc chuyén tiép DSVM. Phan 4 dugc
danh dé trinh bay mét sé két qua thuc nghiém va cudi
cung la mét sé két luan.

2. MO HINH SVM VA CNN
2.1. Mé hinh may véc to hé trg SVM

Trong phan nay, ching téi gidi thiéu so lugc vé mé hinh
SVM. D& c6 mot méo ta chi tiét han, xin xem trong [12, 13].
Xét bai toan phan I&p nhi phan. Cho truéc mét tap dir liéu
huan luyén gdbm n mau:

X= {(x1, Y1), (X2, Y2), v (Xe Yn)} €RPCED

trong d6, xi la mét véc to trong khéng gian R va
yi €{-1,1} 1a tap cac nhan |Gp. M6t siéu phdng phan tach
tap X thanh hai mién cé dang:
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f(x) =(w, x) +b, (1)

vGi w € R va b € R. Muc tiéu cla bai toan huan luyén
SVM la tim ra mét siéu phdng phan tach “t6t nhat” tap X
theo nghia la 1€ cta siéu phdng (margin) dat cuc dai. D& tim
dugc bd (w, b) nhu vay, ta giai bai toan t6i uu sau:

o1 2 noe
m (S Iwi} + CEE. 8 ) @
sao cho thoa man:

_ (w,b,&) eRdeXRE
Y, (w, x) +b) > 1=, VI <i<n

trong do, (., .) [a mét tich v6 huéng dugc dinh nghia
trong khéng gian R", & la cac bién slack dugc thém vao dé
néGi long diéu kién phan I6p va C la tham s6 diéu chinh.
Thay vi giai bai toan (2), ta thudng xem xét bai toan déi
ngau cta né nhu sau:

ni n%aTHoc ~Ta (3)
yla=0
OSQISC,i=1,...,n
y = (Y1, Y2 ..., yN), T 1a véc to véi toan bd cac thanh phan
déu bang 1 va H la mdt ma tran ddi xiing dugc xac dinh bai:

Hi,j = yi yj (¢(X|)¢(XJ)) = yi yJ K (Xi'Xj) (4)

G day, ¢() la mot anh xa tir khong gian ban dau (input
space) sang khoéng gian dac trung (feature space) c6 sé
chiéu cao hon nham xt ly trudng hgp di liéu khéng phan
tach tuyén tinh. Ham K (.) dugc goi la ham nhan (kernel
function) dugc dinh nghia:

K (%, y) =(00)(y)) (5)
2.2. M6 hinh mang no'ron tich chap

Hiéu qua cta md hinh CNN phu thudc rat nhiéu vao
kién trdc cla mang. Trong phan nay, chdng téi gidi thiéu
mot kién trdic mang no ron tich chap dugc dung cho DSVM.
Muc tiéu la st dung mét mang khong qua phtic tap nhung
vlia du cho cac muc dich trich chon dac trung va cat giam
s6 chiéu clia anh. M6 hinh dugc dé xuat (hinh 1) bao gom 3
khai chinh véi 3 16p tich chap (Convolutional layer). Lép tich
chap co s6 luong cac bd loc (Filter) dugc dé xuat lan lugt la
32, 64 va 128. Sau mdi I6p tich chap l1a mot I6p gép (Max
pooling layer) véi kich thudc 2x2.

Tai hai khéi dau tién, ham kich hoat phi tuyén ReLU c6
dang f(x) = max(0, x) s& dugc thuc hién ngay sau I6p gép dé
chuyén cac gia tri am thanh 0. Ti€p theo, I6p Batch
Normalization (BN) c6 vai trd chudn héa cac dic trung vé
trang thai zero-mean véi d6 léch chuén bang 1. Lép BN ¢6
thé gilp tranh dugc hién tugng cac gid tri roi vao khoang
bao hoa sau khi di qua cac ham kich hoat phi tuyén, tuc la
dam bao rang khéng cé gia tri nao qua cao hodc qua thap.
Diéu nay c6 thé gitp gidm thiéu hién tugng qua khép
(overfiting).

Khéi thi 3 cling la khéi cudi cung trudce khi di liéu dugc
lam phéng dé di vao phan 16p. Khéi nay khéng bao gém
céac 1&p RelU va BN. Hai I6p két n6i day da (Fully Connected
layer - FC) dugc trién khai. L6p FC dau tién c6 kich thudc

sao cho théa man: A:{ . Trong do,
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256 node. DU liéu dau ra clia I6p nay cling dugc chuyén téi
cac 16p RelU va BN réi chuyén téi I6p FC cudi cung. Lép FC
nay st dung ham phan loai Softmax véi n_class la s6 lugng
cac I6p tuy thudc vao bo di liéu.

Ham tén that (loss function) dugc sit dung trong huan
luyén mé hinh la Sparse categorical cross entropy. Thuat
toan t6i uu trong qua trinh nay la Adam. Qua trinh huan
luyén mé hinh kéo dai 42 epoch va batch size la 16.

Conv(32, 33 Canv(sd, 3x3)
MaxPooling{2x2) MaxPooiing[2x2) Conv(128, 313) FC[256, ReLU)
' l
ReLU ReLU MaxPooling{2x2)

BatchNormalization()

l

J FCin_class, Sofimax)

Hinh 1. Md hinh mang na ron tich chap dugc dé xuat
3. MO HINH HOC CHUYEN TIEP DSVM

Mang na ron tich chap dugc gidi thiéu trong hinh 1 ¢6
thé tom lugc lai thanh cac budc nhu sau:
(1) CONV2D: 3x3, 32 filters, 1 stride, padding: same
(2) MaxPool: 2x2
(3) ReLU: max(0, x)
(4) BatchNormalization
(5) CONV2D: 3x3, 64 filters, 1 stride, padding: same
(6) MaxPool: 2x2
(7) ReLU: max(0, x)
(8) BatchNormalization
(9) CONV2D: 3x3 size, 128 filters, 1 stride, padding: same
(10) MaxPool: 2x2
(11) Flatten
(12) FC: 256 hidden neurons, ReLU
(13) BatchNormalization
(14)

FC: n_class, Softmax

Conv(32, 33} Conv(ed, 33}
MaxPooing(2¢2) MaxPosling(2x2) Comvi122, 33} FC(266, ReLU)
]
Rell ReLU MaxPooling2x2) ' Tl
ldi 1
BatchNormalization() BatchNormalization) —
SVM

Hinh 2. Mé hinh hoc chuyén tiép DSVM

Pé sir dung mang nd ron nay cho mé hinh hoc chuyén
ti€p DSVM, trudc tién mang dugc hudn luyén véi day du
cac budc. Cac qua trinh tiép theo dugc thuc hién nhu sau:
Mbi anh dau vao dugc dua qua mang CNN da dugc huén
luyén & trén nhung bo di cac budc (13) va (14). Dau ra cla
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budc (12) dugc luu lai dudi dang moét véc to dac trung 256
chiéu. Trong pha ti€ép theo, véc to dac trung nay ducc
chuyén tiép t6i mot mé hinh SVM st dung chién lugc phan
da I68p one vs one va dong vai trd nhu dau vao ctia mé hinh
nay. Hinh 2 minh hoa mot cach truc quan hon mé hinh
DSVM.

4, MOT SO KET QUA THU'C NGHIEM

Chung téi tién hanh thuc nghiém cac mé hinh trén moi
trudng Google Colab véi ngon ngl lap trinh Python. Trudc
tién, mang na ron tich chap véi cac budc nhu mo ta & trén
dugc huan luyén va phan I6p trén cac bo di liéu. Cac két
qua nhan dang cla mang nay dugc coi la két qua clia méd
hinh CNN riéng & va dugc dung dé so sanh vGi mé hinh
hoc chuyén ti€p DSVM. Tuong tu nhu vdy, mét mé hinh
SVM riéng |é cling dugc thyc thi.

Cac tham s6 cho mé hinh SVM riéng |é va trong DSVM
dugc xac dinh nhu sau. Tham sé diéu chinh C trong (2)
dugc chon c6 dinh la 1. Ham nhan dugc st dung la
Gaussian Kernel véi tham s6 o dugc chon lan lugt trong tap
{10°,10%, 107, 10, 10°}. VSi mbi bd dir liéu va mdi bd tham
6, chiing téi sir dung thu tuc 5-fold cross validation dé tinh
ra két qua trung binh. Cudi cuing, két qua thuc nghiém cla
cac md hinh (bao gém dé chinh xac phan 18p - Accuracy,
Precision, Recall, F1-score, thai gian huan luyén, thai gian
phan 16p) trén moi bo dit liéu 1a két qua trung binh tot nhat
theo Accuracy clia cac bd tham s6 trén tap dir liéu do.
4.1.Dit liéu thuc nghiém

Qua trinh thuc nghiém dugc tién hanh trén 6 bo dit liéu
anh khuén mdt ngudi. Trong d6, bo TLFace do chung t6i ty
thu thap, cac bd con lai la cac bo dii lieu phd bién c6 thé dé
dang thu thap trén internet. Chi tiét clia cac bo di liéu xem
trong bang 1.

Bang 1. D{ liéu thuc nghiém

Difliéu Simiu | salgp | Nichthudc) S8 kénh
: (pixel) mau
TLFace an 20 120%80 3
AT&T 400 40 112x92 1
Georgia Tech Face 750 50 211x151 3
AR Face 2392 92 165%x120 3
The extended Yale Face 2432 38 192x168 1
FEI Face 2800 200 240x320 3

4.2, Két qua thuc nghiém

Dé kiém tra tinh 6n dinh, t6¢ d6 hoi tu cia mé hinh CNN
dé xudt & trén. Chung t6i ti€n hanh tht nghiém mé hinh
nay trén bo dir liéu TLFace. Hinh 3 va 4 biéu thi d6 chinh
xac phan I6p va gia tri cia ham tén that qua cac lan 13p
(Epochs) trong qua trinh huan luyén.

Cac két qua cho thay téc do hoéi tu kha nhanh cila mé
hinh nay trén TLFace (sau khodng 5 budc lap). Qua trinh
hudn luyén ciing dién ra 6n dinh, khéng cé hién tuong
giam dét ngét (drop) clia Accuracy. Cac két qua thi nghiém
ti€p theo trén ba mé hinh CNN, SVM va DSVM dugc trinh
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bay trong bang 2. Trong d06, chi s6 vé dé chinh xac phan
I6p trén cac bé dir liéu huan luyén (Training set) va di liéu
kiém tra (Test set) dugc bao céo.

Accuracies vs Epochs

10 1 f’-"
0.9 1
0.8 A
07 — Experiment 1
Experiment 2
— Expenment 3
06 1 — Experiment 4
- Experiment 5

0 10 20 30 a0
Hinh 3. D4 chinh xac phan [6p ciia CNN qua cac lan lap (Epochs)

Losses vs Epochs

175 4
—— Experiment 1
150 4 Experiment 2
—— Experiment 3
125 —— Expeniment 4
Experiment 5
100
0.75
0.50
0.25
0.00 1

0 10 ) 0 P
Hinh 4. Gid tri ham ton that cia (NN qua cac lan Iap (Epochs)
Bang 2. D§ chinh xac phan 16p trén bd dif liéu TLFace

Dit liéu CNN SYM DSVM
Training set 100% 98,97% 99,57%
Test set 95,13% 89,29% 99,51%

Cac két qua nay cho thay mé hinh CNN dugc dé xuat
dam bao mét dé chinh xac phan I6p t6t hon mé hinh SYM
trén di liéu TLFace va vdi cac tap tham s6 dugc chon.
Trong trudng hgp nay, CNN clng cho két qua tot nhat
trong ba mo6 hinh trén tap di liéu hudn luyén. Tuy nhién,
vGi dit liéu kiém tra (test set), DSVM cé dé chinh xac dat
han 99%, t6t hon so véi hon 95% cla CNN va hon 89% cua
SVM.

VGi két qua nay, ching téi ti€n hanh thuc nghiém chi
tiét hon véi cac bé dir liéu con lai. Thay vi chi danh gia trén
Accuracy, cac mé hinh con dugc danh gia trén nhiéu dé do
khac nhau. Cac két qua dugc thuc hién chi trén tap di liéu
kiém tra (test set).

Bang 3. D4 chinh xac phan 16p va thai gian thuc thi ca cdc md hinh

B i Accuracy (%) | Training time (s) | Testing time (s)
1eu

" | CNN | svM [DSVM/| CNN | VM [DSVM| CNN | SVM [DSVM
AT&T 98,25(97,75(99,25| 6,18 | 3,69 | 0,10 | 0,11 | 0,47 | 0,01
?:ferg'a Techl o5 47185.33(99,60{ 35,96 126,97] 0,28 | 0,15 |15.78 | 0,05
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AR Face

The extended
Yale Face

FEI Face 93,68 - 1(99,21/540,23) - |398|126| -
Bang 4. Két qué thi nghiém cac mo hinh trén mot so do do khac
Precision (%) Recall (%) F1-score (%)

CNN | SVM [DSVM | CNN | SVUM | DSVM | CNN | SVM | DSVM

98,25197,75199,25|98,25|97,75 99,25 | 98,25 | 97,75 | 99,25

99,96|65,34| 100 |70,95 820,16 3,39 | 0,21 (102,84 0,57

99,18|83,76 (99,84|95,79 338,68 0,70 | 0,3 |53,54| 0,34

1,06

Dif liéu

AT&T

Georgia
Tech Face

AR Face

The
extended
Yale Face

FElFace |93,68| - [99,21(93,68| - [99,21(93,68| - 99,21

Bang 3 trinh bay cac két qua trén cac dé do Accuracy,
thoi gian hudn luyén va thgi gian phan I6p ctia cac mé
hinh. Cac két qua thir nghiém cho thay:

e M6 hinh SVM cho két qua kha tot trén cac bo dir liéu
th nghiém. D6 chinh xac phan I&p trén test sets dat tu
65,34 t6i 97,75%, trung binh dat 83%. Tuy nhién, v&i di liéu
dau vao la anh ban dau va khéng co cac budc tién xa ly
hiéu qua cliing nhu khéng dugc ho tro tinh toan bsi GPU,
m& hinh SVM khong thuc thi dugc trén FEI Face.

e M6 hinh CNN cho két qua t6t hon SVM vé ca do chinh
xac phan I8p lan thoi gian thuc thi. K&t qua thi nghiém trén
cac bé dit liu ké trén cho thay: CNN c6 d6 chinh xac phan
I6p 16n hon 93,68%, trung binh dat 97,31%. Két qua nay tot
han SVM trén tat ca cac bo di liéu tha nghiém. Hon nia,
CNN con cho thdy mét dé én dinh vé dd chinh xac phan
I6p. Thoi gian huan luyén va thai gian phan I6p cia CNN
cing nhanh hon SVM trén tat ca cac bé da liéu ma SVM cé
thé thuc thi. Diéu nay mot phan 1a nhd CNN dugc hé trg
tinh toan bsi GPU, trong khi SVM thi khéng.

e DSVM cho két qua t6t hon CNN vé dé chinh xac phan
I6p trén tat cd cac bd di liéu thi nghiém (giao déng tu
99,21 t6i 100%, trung binh dat 99,58%). Cac két qua nay
cling cho thdy mét su 6n dinh clia DSVM trén cac bd dit liéu
khac nhau. Han nia, thai gian huan luyén va thai gian phan
I6p cling nhanh hon hodc xap xi véi mé hinh CNN.

Céac két qua thi nghiém véi cac d6 do khac nhu
Precision, Recall, F1-score (bang 4) cling cho két qua tuang
tu: CNN cung cap cac két qua tét han SVM trén tat ca cac
b6 dit liéu ma SVM c6 thé thuc thi va DSVM cho két qua én
dinh, t6t hon CNN trén tat ca cac trudng hgp thi nghiém.
5. KET LUAN

Trong bai bdo nay, ching t6i gigi thiéu mét ky thuat
hoc chuyén ti€p trén mang na ron tich chap CNN va mé
hinh SVM, goi la DSVM cho bai toan dinh danh dua trén
khuén mat ti anh. Trudc tién, chdng téi dé xuat mot mé
hinh CNN dan gian cho muc dich nay. Sau khi huan luyén

95,47 85,33 |99,60 | 95,47 | 85,33 99,60 | 95,47 | 85,33| 99,60

99,96 65,34| 100 |99,96|65,34| 100 |99,96|65,34| 100

99,18 183,76 99,84 (99,18 | 83,76 | 99,84 | 99,18 | 83,76 | 99,84

Website: https://jst-haui.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

mo hinh CNN trén cac tap di liéu, chdng téi tién hanh loai
bé 16p két nGi day du cudi cing va dau ra cla mang no ron
Idc nay la moét véc to dac trung. D liéu dac trung nay dugc
chuyén tiép t6i mot mé hinh SVM phan da I6p theo chién
lugc one vs one dé cho ra két qua phan I6p cudi cuing. Cac
két qua thu dugc trén moét s6 bo di liéu thi nghiém cho
thay su cai thién dang ké vé hiéu suat ciia mé hinh DSVM
bao gom d6 chinh xac phan loai cling nhu thai gian huédn
luyén cing mot s6 dé do khéc so véi cdc mé hinh riéng 1é
ban dau.

LOI CAM ON

Cac nghién clu trong bai bdo nay dugc ho trg bgi cong
ty C6 phan Kinh doanh va Céng nghé MEGASOFT Viét Nam
trong khuén khé du an “Ung dung tri tué nhan tao trong hé
sinh thai phan mém Megakids”.
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