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Tom tat - Gan day, ky thuat Deep Learning d tao ra nhitng buéc
tién lon trong viéc giai quyét cac bai toan vé thj gidc may tinh. Bang
céch st dung kién tric mang neuron méi — mang neuron tich chap
(Convolutional Neural Network - CNN) —, ta c6 thé khac phuc dwoc
nhiing tr& ngai clia mang neuron truyén thdng, tirc dang Perceptron
da I&p (Multilayer Perceptrons - MLP), va tir d6 gitip viéc huan luyén
mang neuron hiéu qua hon. Tuy nhién, kién trdc MLP ciing c6 nhirng
wu diém dbi va&i viec x& ly cuc bd trong mién khéng gian. Bai bao
trinh bay mét kién tric két hop gitba CNN va MLP @& khai thac wu
diém cla hai kién tric nay trong viéc nhan dang hinh &nh tw nhién.
Vai trd ctia cac khéi chirc nang trong mang sé duoc phan tich va
danh gia théng qua ti 1&é nhan dang. Viéc danh gia dwoc thyc hién
v&i bo di liéu anh tw nhién CIFAR-10. Qua trinh thyc nghiém da cho
thay nhwng két qua htra hen vé ti 1& nhan dang, ciing nhw thé hién
dwoe wu didm cda kién tric két hop CNN va MLP.

Tir khéa - deep learning; neuron network; MLP; CNN; md hinh két
hop; nhan dang hinh anh; CIFAR-10.

1. Pit van dé

Deep Learning 12 mdt k¥ thuat ciia Machine Learning,
cho phép huan luyén mang neuron nhiéu 16p, cting v6i mot
lugng dir li¢u 16n. Hién nay, Deep Learning dugc Gng dung
nhiéu trong cac linh vic thi gidc may tinh, xir 1y tiéng noi,
hay xtr Iy ngdén ngir tu nhién véi dd chinh xac vugt trdi so
v6i cac phuong phép truyén thdng.

Nhin chung, nhiing két qua ciia Deep Learning gan lién
voi mang CNN khi cho phép thuc hién mang neuron nhiéu
16p va khai thac mbi quan hé khong gian (vi du v6i hinh
anh) [1, 2]. Gan déy, Lin [3] dd d& xuat y tuong két hop
mang CNN v&i MLP truyén thng, trong d6 MLP cho phép
khai thac thong tin cuc bd. That ra, MLP ciing c6 thé xem
nhu la truong hop riéng cua CNN khi ma vung kich thich
(receptive field) co6 kich thude 1a 1x1. bé nhan manh dac
diém cua cdu trac nay, sau ddy nhom tac gia van s& sir dung
tén goi MLP.

Bai b4o nay trinh bay phuong phéap giai quyét bai toan
phan loai hinh anh ty nhién dya trén mé hinh két hop giira
mang neuron tich chdp (CNN) va mang neuron truyén
thong (MLP). Kién triic nay gitp khai thac wu diém cua
mdi kiéu mang, nhim néng cao ti 1¢ nhan dang anh. Ngoai
ra, vai tro cua so lugng kh01 con, toc dd hoc (learning rate),
ciing nhu cach loai bo ngiu nhién mot s6 neuron trong
mang (dropout), hay qua trinh tién xtr 1y dir liéu tac dong
dén két qua nhan dang s& duoc phan tich cu thé trong phén
thuc nghiém.

2. M6 hinh két hop giita MLP va CNN
Ban than mbi kiéu mang MLP va CNN 1a mot chu dé

lon. Trong khu6n kho gioi han cua bai bao, nhom tac gia
s€ cO gang trinh by nhing dic diém co ban vé hai kiéu

Abstract - Recently, Deep Learning has brought about interesting
improvements in solving computer vision problems. By using a new
specific architecture, i.e. Convolutional Neural Network (CNN),
which has more advantages than the traditional one - known as
Multilayer Perceptrons (MLP) -, we can improve performance of the
training process. Yet, the MLP architecture is also useful for
localized processing in the spatial domain. This paper considers an
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advantages for the problem of natural image recognition. The
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mang neuron nay, trudc khi di vao mot kién trac két hop
gitta CNN va MLP. Chi tiét vé MLP va CNN c¢6 thé duoc
tim thay & [4].
2.1. Perceptron va Multi-layers Perceptron (MLP)

Mot Perceptron c6 cac ngd vao nhi phan x; va dugce gan
tuong g céc trong s6 wj - thé hién murc tac dong ciia ngd
vao dén ngd ra [4].

X1
W1

output

X2

Hinh 1. M6 hinh Perceptron don gian
Ng0 ra s& dugc xac dinh 1a 1/0 phu thudc vao ¥; wix;
16n/bé hon gia tri ngudng threshold:

0 néu Z WX < threshold
output =

€y
U néu Z wiXj > threshold
j

Tuy nhién, Perceptron chi gidi quyét duoc cac bai toan
tuyén tinh don gian, mang Perceptron da 16p (MLP) duoc
phat trién dé giai cac bai toan phurc tap hon.

Céu tric MLP gém mot 16p dau vao, mot 16p dau ra va
mdt hay nhiéu 16p neuron an.

Céc 16p an s& lam nhiém vy tinh toan va truyén thong
tin tr ngd vao dén ngd ra, thong qua cac két noi dén toan
bd node & 16p phia trude va phia sau.
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Hinh 2. M6 hinh mang MLP véi 3 I6p dn [4]
2.2. Mang neuron tich chdp (CNN)

V& co ban, CNN bao gdm mét vai 16p tich chap véi cac
ham kich hoat phi tuyén ap vao dau ra ctia 16p tich chap.
Trong mang MLP, mdi neuron dau vao dugc két nbi dén
tat ca neuron cua 16p ké tiép. Nguoc lai, & mang CNN, mdi
neuron trong mot 16p chi lién két véi mot sé neuron Ian cén
voi n6 trong 16p ké trude. Lop tich chap dugc thuc hién
thong qua cac bo loc: mdi bo loc cho phép trich Xuét mot
thudc tinh, nhu tan sb, hudng; tir d6 tao nén ban dd thudc
tinh (feature map). Thong tin dugc lan truyén theo cac 16p
tir trude ra sau. Lop cubi cung thuc hién déanh gia dé dwa ra
quyét dinh ¢ ngd ra. Mot md hinh CNN co ban [1] duoc

minh hoa & Hinh 3.
D{’F?: =

Hinh 3. Minh hoa mé hinh cdu triic mang CNN Lenet:
Input — [Conv — Pool]*2 — FC — Output

2.3. Két hgp MLP va CNN

V6i mang CNN, céc 16p tich chap cho phép khai thac
thong tin trong mién khong gian (vi du giita cac pixel lan
can nhau), nhung khong thyc sy khai thac thong tin cyc bd
(vi dy, tai mot pixel nhung gitta cac featurg map khéc
nhau). Chinh mang MLP s€ tap trung vao kiéu thong tin
cuc bo nay.

O

(a) ]

Hinh 4. (a) Khai thdc théng tin theo mién khong gian & mé hinh
CNN, (b) Khai thac thong tin cuc bo ¢ mé hinh MLP

Hinh 4 minh hoa phuong thire xtr Iy cia CNN va MLP.
Sau ddy, ta s€ xem xét cac 16p chinh trong kién trac ket hop
CNN-MLP, cling nhu mé hinh tong thé cua no.

2.3.1. Lép két hop CNN+MLP

Mang MLP duoc thyuc hién sau phép tich\ chap. Thyc té,

thong qua nhi€u bd loc, tich chdp tao ra nhiéu feature map.

Sau d6, MLP s& dugc ap dung tai mdi pixel nhung véi tat
ca céc thudc tinh (feature). Hinh 5 minh hoa 16p tich chap

va su két hop ctia 16p tich chap va MLP.
@ (b)

Hinh 5. (a) Lop tich chdp trong CNN;
(b) Lop tich chdp ket hop voi MLP (vé lai theo [3])

2.3.2. Ham kich hoat phi tuyén

M2 hinh st dung ham ReLU (Rectified Linear Units
Layers) dé€ lam ham kich hoat phi tuyén. Muc dich cta lop
nay la dé thém thanh phén phi tuyén cho mo hinh. Cac 16p
ReLU dugc thém vao vi nhitng vu diém de thiét 1ap, tinh
toan nhanh va hi¢u qua.

Cong thire tinh ham ReLU:

»

f(x) = max(0,x) 4

A\ £

Hinh 6. Lép ReLU chuyén déi tit cd cdc gid tri am vé 0
2.3.3. Pooling

Muc dich chinh cta céac 16p Pooling [5] 1a dé giam kich
thude dir lidu, tir do giam tinh todn trong mang, dong thoi
han ché overfitting — van dé nay xay ra khi mang bam qua
sat vao bo c~11~r 1iéy huan luyén. Pooling c6 thé xem nhu 1a
phep lay mau xuéng. Mo hinh dugc chon sir dung hai loai
Pooling pho bi€n hién nay la Max Pooling - sir dung cho céc
khoi con, va Average Pooling - dé xt 1y thong tin toan cuc.
2.3.4. Dropout

Lop Dropout nhim giam hién tuong overfitting.
Dropout loai b6 mét cach ngau nhién mét s6 neuron trong
mang bang cach cho n6 bang 0 (bo két n61). Co nghia la hé
thong s€ quyet dinh ngd ra trong khi thiéu thong tin. Lép
Dropout dugc déc trung bang ti 1€ dropout.

Hinh 7. Mang neuron trudc va sau qud trinh Dropout, cdc node
gach chéo la cdc node da bi logi bo [6]
Ta s& xem xét anh hudng cua ti 18 nay dén két qua nhan
dang trong phan thyc nghiém. Qua trinh loai bo ngau nhién
cac node dugc minh hoa trong Hinh 7.
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2.3.5. Ham tén hao

Ham t6n hao Softmax dit & 16p cudi cing trong mang
nhim thyc hién gidm sat qué trinh huén luyén mang
neuron. Ham tn hao s& so sanh két qua du doan cua mang
v6i nhén thyc su dd c6. Ham co gia tri bé néu két qua du
doan trung véi nhén va nguoc lai.

I(y,c) = -logZ oYt ngk 1 2)

Trong do, y la véc-to dau ra, C l1a s6 lugng nhén, ¢ la
nhén da biét.

‘Qué trinh huan luyén nham cap nhat cac trong s6 dé toi
thieu hoa ham ton hao. Trong m6 hinh nay, cling nhu trong
cac md hinh Deep Learning khac, ky thuét lan truyén
ngugc dugc sir dung cho qua trinh huan luyén.

2.3.6. M6 hinh két hop CNN-MLP

M6 hinh két hop (goi 1a CNN-MLP) dugc xdy dung dya
trén y tudng Network in Network [3]. Cau tric NiN duoc
dé xuat gom 3 khoi con ndi tiép va 1 16p Average Pooling.

Khéi con hinh thanh dya trén viée xen k& cac cu trac
CNN, MLP, cac ham kich hoat phi tuyén ReLU, céac 16p
Max Pooling [5, 7], va cudi cung 1a 16p Dropout de giam
hién tugng overﬁttmg Céc khéi con nay dugc sap xép lién
ké nhau. Sau d6, thong tin dugc dua vao 16p Average
Pooling va 16p Softmax dé quyét dinh gia tri ngo ra.

i Tiép theo, ta s& khao sat md hinh trén day dé 1am 15 uu
diém ctia md hinh két hgp CNN-MLP so vai mé hinh CNN
don thuan. Bén canh d6, mot s6 yéu té6 anh hudong dén md
hinh cling s& dugc danh gia.

3. Thye nghiém va két qua

Bai bao st dung b co s¢ dit li¢u anh tu nhién CIFAR-
10 [2] dé danh gia cac md hinh. CIFAR-10, chira 60.000
anh mau, duoc chia thanh 10 nhom, mdi nhém mg véi mot
loai dbi tugng nhu may bay, méo, xe tai... Mdi anh c6 kich
thude 32x32. Anh trong CIFAR-10 c6 sy da dang vé do
chiéu sang, hudng, vi tri, ti 1¢ cia cac ddi tuong.

B6 dir liéu nay dugc chia thanh hai phﬁn: 50.000 anh
danh cho huin luyén, 10.000 anh con lai danh cho kiém tra.
Su phan chia nay dugc dung chung cho tit ca cac mé hinh
duogc danh gia trong bai bao nay.

- I TR
W™ e

Méo May bay  Xe tai Cho Chim
Hinh 8. Mot 56 hinh anh dwoc chon ngau nhién tu bo dir liéu
CIFAR-10 (kich thudc 32x32)
Ti 1é 18i dwoc chon 1am tiéu chi dé danh gia chat luong
nhén dang ctia cac mo hinh, va dugc dinh nghia nhu sau:
.. S6lugng anh nhan dang sai
Tilg 16i= —/—F ~ x100  (3)
Tong s6 anh dugc nhan dang

Ta thiy rang:
Ti 1 nhan dang dtng = 100 - i 1¢ 15i 4
Qua trinh thyc nghiém cac moé hinh dugc thuc hién dya

trén may tinh ca nhan, véi cau hinh nhu sau: Intel Core i5-
5200U 2.2GHz (4CPU), RAM 4GB, GPU NVIDIA
Geforce 940M - VRAM 2GB. Thoi gian huin luyén mo
hinh x4p xi 18 gio, tmg v6i 100 chu ky hoc (mdi chu ky
hoc/vong lap/epoch mat khoang 11 phut dé hoan thanh).
MatConvNet [8] dugc dung cho viéc huan luyén.

Sau day ta s& danh gia vai trd cua MLP khi két hop véi
mang CNN, ciing nhu anh huéng cua cu trac mang dén
Kkét qua nhén dang.

3.1. So sdnh ciu triic CNN thudn va céu triic két hop

Dé danh gia chét luong ctia mo hinh mang két hop trong
viéc nhan dang hinh anh tu nhién, nhom tac gia thyc hién
s0 sanh két qua mo hinh LeNet (chi sir dung CNN) va mo
hinh c6 két hop gitta CNN va MLP.

Ti 18 16i (%)

B Kiém tra

19,55

-

Lenet CNN-MLP

Hinh 9. So sdnh ti I¢ 16i gitta mé hinh LeNet va CNN-MLP

Hinh 9 thé hién ti 18 15i v& nhan dang anh trén tap kiém
tra ctia b dit liéu CIFAR-10 d6i véi 2 md hinh LeNet va
CNN-MLP. Trong danh gia nay, LeNet dugc gilt nguyén
theo thiét ké & [1] va duoc minh hoa tai Hinh 3; mé hinh
CNN-MLP sir dung cau tric voi 3 khdi con, theo ¥ tudng &
[3]. Ca hai mé hinh nay déu dugc hudn luyén cho dén khi ti
1¢ nhan dang ding khong con thay doi dang ké trong céac chu
ky hoc lién tlep (sau 100 Vong lap). Két qua huin luyén va
kiém tra cho thdy, ti 1& 15i giam tur 19,55% (LeNet) xuong
con 10,13% (CNN-MLP). Két qua nay chimg to rang, qua
trinh két hop thém MLP da gép phan ning cao chét lugng
nhan dang so véi viée chi sir dung CNN don thuan.

Trén thuc té, khac biét chinh gita mang LeNet va
CNN-MLP nidm ¢ chd khong c6 va c6 MLP; trong khi cach
xir Iy trong khi CNN tuong d6i gidng nhau giira hai mang
nay. Nhu vay, khi dugc thyc hién sau phép tich chap, MLP
tang cuong thém phan xir Iy cuc b (tai mdi vi tri khong
gian, nhung trén cac thudc tinh khac nhau — minh hoa tai
Hinh 4), va c6 thé diéu nay di cho phép trich ra nhirng
thugc tinh hiru ich hon cho viéc nhan dang.

3.2. Tic ding ciia toc dp hoc — Learning Rate (LR)

Viéc lya chon gia tri LR anh huong dén sy thay doi toe
d6 hoc ctia m6 hinh (sy thay doi cla cac trong s0). Viéc sir
dung LR thich hop s€ gip rat ngén duogc qué trinh hudn
luyén ciia mang. O ddy, nhom téc gia s dung gia tri LR
16m cho cac chu ky hoc déu, gitp qua trinh hoc nhanh hon,
sau d6 thyuc hién giam LR di 10 14n cho cac chu ky hoc sau
dé qua trinh tinh chinh cac gia tri hun luyén tot hon.

Hinh 10 m6 ta két qua nhan dang khi thay ddi LR, quéa
trinh thay ddi duoc thyc hién tai vong 1ap (chu ky hoc) the
61 va vong lap thu 81.
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Hinh 10. Tdc déng cia learning rate dén két qua nhén dang

Qua ket quéa duge dua ra & Hinh 10, ¢6 thé dé dang nhan
thay mot s6 ddc diém tha vi sau. Dau tién, két qua kiém tra
gan nhu chi dao dong xung quanh muc ti 1¢ 16i 15% trudce
khi ¢ sy thay doi vé learning rate xay ra. Thir hai, viéc
thay ddi ti 1é LR d tao ra budc nhay vot vé ti 1é nhan dang
18i trong ca qua hinh huén luyén 1an kiém tra nhu két qua
tai vong lap thtr 61 (ti 18 15i trén tap kiém tra ha xubng
~11%). Cudi cung, tai lan giam gia tri LR & vong lap thir
81 thi ti 1€ nhan dang khong c6 sy thay ddi rd rét, md hinh
gan nhu dat dén trang thai gioi han va ti 1¢ nhan dang dung
dat ngudng gan tdi da.

3.3. Vai tro ciia Dropout

Nhu d4 dé cap ¢ phan trén, cac 16p Dropout loai bo mot
sO ngiu nhién cac neuron, tir d6 gitp cho qua trinh huin
luyén khong bi overfitting. Ta danh gia vai trd cua lop
Dropout trong viéc nhan dang hinh 4nh thong qua viéc st
dung cac ti 1€ dropout khac nhau: 0% (tuc khong str dung
16p dropout), 30%, 50%, 70% va 90%. Chu y rang ti 1&
dropout thé hién ti 1 neuron dugc loai bo.

V6i ndi dung khao sat kha nhiéu, nhom tac gia chi thuc
hién khéo sat trén mo hinh c6 3 khéi con (v6i cac gia tri
Dropout khac nhau) va tng v6i mdi mé hinh, thuc hién
hudn luyén trong 60 chu ky hoc. Két qua dura ra thé hién xu
thé hoc cia mé hinh va duge mo ta & Bang 1.

Bing 1. Ti 16 16i khi thay déi gid tri Dropout ciia hé thong

0% 30% | 50% | 70% | 90%
Huén luyén 931 | 1135 | 1343 | 171 21,7
Kiém tra 14,49 | 14,19 | 15,16 | 16,59 | 23,47

Thong qua két qua nhan dugc, ta thdy mé hinh khong
c6 16p Dropout cho ti 1& 18i khi huén luyén thip nhat
(9,31%). Nhung d6 chénh 1éch ti 1¢ 15i giita qua trinh huin
luyén va kiém tra lai cao hon so véi cac trudng hop khac.

Mbi quan hé gitra ti 1¢ dropout, ti 1¢ 18i khi huén luyén
va kiém tra cho thiy dugc hién twong overfitting 15 rang &
truong hop khong c6 16p Dropout. Hién tuong nay giadm
dén khi tang ti 1& dropout. Tuy nhién, khi ti 1& dropout qua
16n, vi du 90%, thi ti 18 18i nhan dang trong huén luyén va
kiém tra déu tang vot (thé hién qua trinh underfitting).
Nguyén nhén gay ra hién twong nay la thong tin bi mét kha
nhiéu trong qué trinh xtr 1y dAn dén phan loai khong dugc
chinh x&c.

Thuec té, dé co duoc ti 16 phén loai t6i wu nhit, yéu cau
phai thyc hién thir nghiém nhi€u ti 1€ khac nhau va riéng 1¢
cho tirng mo hinh.

3.4. Anh hwéng ciia sé lwong khéi con trong mé hinh két
hgp CNN-MLP

Cho dén nay, giai thich chat ch& su hoat dong cua mod
hinh mang neuron nhiéu 16p (Deep Learning), vi du bang
cach sur d,ung mo hinh toan hoc, van con la céq hoi mé. Noi
chung, cau trac mang neuron dugc lya chon bang cach dya
trén két qua dau ra, (mg voi mot cong viéc cu thé. Theo
cach tiép cén trén, bai bao nay cting xem x¢ét anh huong cua
sO luong cac khoi con 1én kha nang nhan dang cua mang
ket hgp CNN-MLP.

Cha ¥ rang, mdi khéi con chinh 1a khdi két hop chira ca
CNN, MLP, ReLU, Pooling, va Dropout.

Ti 18 15i (%)

2 Huin luyén  MKiém tra

M 5.83
I 013
(I 6,86
H 050
(I 7.6
B 05

3 Block 4 Block 5 Block

Hinh 11. 77 ¢ 16i khi thay déyirsér lieong khoi con trong
moé hinh két hop

Giit nguyén céu trac cac khdi con, ting sb luong cac
khdi con tir 3 khéi 1én 4 khéi va 5 khdi, két qua nhan duoc
nhu Hinh 11 (sau 100 vong lip). Trong trudong hop ting sd
lwong cac khdi, ti 1 161 khi huan luyén (mau xanh) ting lén
trong khi gia tri ti 18 15i khi kiém tra khong thay ddi qua
16m, cho théy da han ché duoc hién tugng overfitting. Tuy
nhién, ¢ trudong hop sir dung 4 khdi con, ti 18 18i trong quéa
trinh kiém tra lai tot hon (10,13% - 9,89%). Va khi ting
s6 khéi 16n 4 hodc 5, d6 chénh 1éch ti 1& nhan dang sai trong
qué trinh kiém tra va huan luyén c6 xu huéng ha xudng so
v6i 2 trudng hop trudce.

Nhu vy, & day ta c6 thé c6 hai nhan xét sau. Thir nhét,
tang s& luong khdi con c6 thé 1am ting ti 1& nhan dang
dung, vi du truong hop dung 4 khdi con - véi ti 16 nhan
dang dung lén dén 90,11% (ti 18 151 9,89%); tirc 1a mang
nhiéu 16p hon c6 kha ning cao hon trong viéc hoc duoc
nhitng thudc tinh quan trong va can thiét cho qua trinh nhan
dang. Thir hai, khi ting s6 lwong khéi con thi 6 chénh 1éch
giita ti 18 15i trén tap kiém tra so véi tap hudn luyén c6 xu
huéng giam. Didu ndy ching t6 mang c6 xu thé han ché
hién tugng overfitting khi s6 lugng khéi con ting 1én. Va
con c6 thé tang thoi gian hudn luyén dé cai thién két qua.

Trong bai bao nay, do gidi han vé tai nguyén phan cimg
nén nhom tac gia chi dimg lai & mé hinh véi 5 khi con.
C6 thé két qua s& duoc cai thién t6t hon khi ting s6 lugng
khdi con va ting thoi gian huan luyén.

3.5. Tic djng chudn héa di liéu va whitening

Ngoai viéc khao sat md hinh mang két hop dua trén cac
siéu tham sd, tic dong cua viéc chudn hoa dit liéu va
whitening cling dugc danh gid. M6 hinh st dung danh gia
13 md hinh két hop don gian, v6i 3 khdi con CNN-MLP



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE DAI HOC DA NANG, SO 5(126).2018, Quyén 1 109

nhu trong mot s6 khao sat da thuc hién. Két qua nhan dugc
sau khi thyc hién 45 vong lap huén luyén, lya chon voi ti
1¢ dropout 0,5, ap dung giam learning rate tai vong lap thu
40. Bang 2 thé hién két qua khao sat dugc trong truong hop
c6 va khong c6 tién xir Iy dir lidu.
Bing 2. Két qua nhin dang trong truong hop c6 va
khong co tiéen xu ly dir liéu

Mb hinh Ti 1¢ kiém tra 15i (%)
Thuyec hién tién xir Iy dit liéu
1 (chudn héa + whitening) 1161
Khéng thyc hién chuin hoa 12,26
Khong thuc hién whitening 15,95
Khéng thyc hién tién xir 1y 15,36

Dua vao cac két qua trén ta nhan thiy duoc két qua nhan
dang cta mo hinh (1) 12 tt nhét, va giam dan theo thir tur
(2). (4), ().

Qué trinh chuan hoéa dir liéu c6 tac dong dén két qua
phan loai, tuy nhién anh hudng khong 16n (chénh léch
~0,6% - xét trén ti 1¢ nhan dang sai cua mo hinh (1) va (2))
dbi véi bo dit ligu CIFAR10.

So sanh két qua ctia mo hinh (1) va (3), ta thiy ti 1& nhan
dang 15i ting vot tir 11,61% Ién 15,95%. Khéc biét giita hai
mo hinh nay 1a c6 va khong c6 xur Iy whitening. Nhu vay,
¢6 thé thay rang bang cach han ché su twong quan gitra cac
phén tir trong anh, xir Iy whitening c¢6 tac dong 16n dén két
qua nhan dir liéu, gitp tang duogc ti 1€ nhan dang ding cta
hé thong. O mé hinh (4), loai bo ca hai qua trinh chuén hoa
va whitening, ti 1€ nhan dang dung thép hon so véi mod hinh
(1) va (2). Va véi mé hinh (3) thi lai c6 két qua twong dong
vi mirc 6 anh hudng cua chuan héa dir lidu trong cac khao
sat nay khong cao.

Cac két qua thyc nghiém trén cho thay viéc xtr Iy chuan
hoa (tuy két qua chua nhan thiy qué r rang) va wh1ten1ng
gitp tang ti 1 nhan dang anh, va dang can nhéc dé dua vao
md hinh.

3.6. Anh hwéng ciia Batch size dén két qud nhin dang

Batch size quyét dinh s6 lugng anh dugc ding cho mdi
lan cap nhat trong s6, vi du, véi kich thude tap huén luyén
cua CIFAR-10 1a 50.000 anh. Mdt chu ky hoc twong Gng
v6i xir Iy 50.000 anh. Néu chon batch size = 20, ¢6 nghia
1a dit liéu s& duoc chia thanh 2.500 gbi con dé xtr ly. Twong
tw, néu batch size = 200, thi s6 goi dit liéu 1a 250 goi. Bang
3 1a cac két qua khao sat thu dwoc sau 60 vong lap trén md
hinh 3 khéi con.

Béng 3 14 két qua khi c6 sy thay ddi vé kich thudc goi
dir liéu batch. Véi kich thudc Batch size nhd, ti 1€ nhan
dang 15i cao (47,41%). Khi kich thudc ting dan, két qua

khao sat da co nhing thay d6i kha quan. Nhin chung, khi
batch size 16n, cac trong s6 s& dugc cap nhat mot cach 0 on
dinh hon. Nhung ciing luu ¥ ring, batch size 16n s& yéu cau
nhi€u b nhd hon.
Bing 3. Két qua nhdn dang khi sit dung dit liéu v6i cdc batch
size khac nhau trén cung mot mé hinh mang
Batch size 10 20 50 100 200

Ti 18 16i (%) 4741 | 22,88 | 17,43 | 15,16 | 14,45

4. Két luan

Bai b4o da thyc hién nhan dang anh ty nhién dya trén
su két hop gitta mang neuron tich chap CNN va mang
perceptron da 16p MLP. Trong d6, MLP dugc sir dung dé
khai thac thém thong tin cuc bd, bén canh thong tin vé mit
khong gian tir CNN. Két qua thyc nghiém cho thay su két
hop CNN-MLP cho phép cai thién ti 1¢ nhan dang. Ngoai
ra, bai bao cling phén tich tdc dong cua toc do hoc dén viée
rit ngin thoi gian hudn luyén, cho thay vai tro cua l6p
dropout trong viéc giam overfitting, tam quan trong cua
qua trinh tién xir 1y dir liéu, cling nhu kich thude goi batch
size anh huong dén két qua nhan dang. Khi ting d6 sau ctia
mang, ta nhan théy xu hudng cai thién chét luwong nhan
dang. Xu huéng nay c6 thé cang duoc thé hién 1 khi thoi
gian huin luyén cang 16n.

Bai bao hién tai quan tdm dén nhan dang anh véi kich
thude nho. Bang cach két hop vai _phuong phap phat hién
su n6i bat [9], mé hinh trén co thé s& giup nhan dang ddi
tugng trong bdi canh thyc té hon.
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