TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué Tap 18, S8 1 (2021)

DANH GIA CAC THUAT TOAN TOI UU POI VOI MO HINH MANG NO-RON
TICH CHAP TRONG TAC VU NHAN DIEN HINH ANH

Vuong Quang Phudéc’, Nguyén Diec Nhat Quang

Khoa bién, Dién tir va Cong nghé vat liéu, Truong Dai hoc Khoa hoc, Dai hoc Hué

*Email: vqphuoc@husc.edu.vn

Ngay nhdn bai: 17/6/2020; ngay hoan thanh phan bi¢n: 14/5/2021; ngay duyét ding: 02/6/2021
TOM TAT

Vi vai tro quan trong trong viéc xay dung va hudn luyén, danh gid mo6 hinh mang
no-ron, thudt toan t6i wu la mot cdng cu hitu ich trong viéc tim gia tri ham mat mat
tlr d6 c6 su diéu chinh md hinh mang mét cach hop 1y, gép phan tang ti 16 nhan
dang dung trong tac vu nhan dién hinh anh. Bai bdo dua ra cach tiép can gan gui
nhat vé thuat toan t6i wu cling nhw cac thuat toan t6i vu thuong duoc st dung. D€
thiec hién khao sat, chung t6i Iita chon m6 hinh mang no-ron tich chép (Convolution
neural network - CNN), d¢ hiéu qua ctia cac thuéat toan t6i vu sé duoc danh gia dwa
trén gia tri ham mat mat va ti 1é nhan dang duing ctia m6 hinh mang d6i véi hai b
co s& dit liéu 1a MNIST va CIFAR-10. Bén canh dé vai tro cic tham sO va cac thuat
toan chi phdi dén két qua nhu ti 1¢ hoc (Learning rate) s6 chu ki hoc (Epoch), ham

mat mat, ham Entropy chéo cling sé dugc lam rd trong qua trinh thuwe nghiém.

T khéa: mang no-ron tich chap, thuat toan t6i wu, SGD, RMS, AdaGrad, AdaDelta,
Adam.

1. MO PAU

Déhudn luyén mot mo hinh mang no-ron, chiing ta can duya trén gia tri ham mat
mat dé biét dwgc sy khac biét gitta cadc du doan ctia md hinh dwa ra va nhan ma chung
ta muon du doan. Gia tri ham mat mat cang bé c6 nghia la mo hinh hoc dwa ra cang
chinh xac. V6i muc tiéu ha thap gia tri cia ham mat mat, viéc sit dung cac thuat toan toi
uu tap hgp cac tham s6 va siéu tham s6 (parameter va hyper parameter) 1a mot thanh
phan c6t 16i giup cai thién két qua nhan dang.

Trong bai bao nay, chung toi thuc hién khao sat cac thuat toan t6i wu hién dang
nhan duogc nhiéu sy quan tam nhu SGD, RMS Prop, AdaGrad, AdaDelta va Adam. Mobi
thuat toan sé c6 nhiing dac diém ki thuat riéng, va sé duoc danh gia khao sat dua trén
nhiém vy nhan dang/phan loai hinh anh. Tap di liéu duoc st dung trong nghién cttu
nay la MNIST va CIFAR-10, hai tap co so dit liéu dugc sit dung phd bién cho nhiéu
nghién cttu khac trén thé gidi.
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2. MANG NO-RON TiCH CHAP VA THUAT TOAN TOI UU

Dé doc gia c6 thé tiép can dugc van dé mot cach tdng quan va dé dang, trong ndi
dung phan nay chung t6i chon trinh bay nhiing ndi dung co ban nhat vé mang no-ron
tich chap ciing nhu so lwgc vé thudt toan tdi wu. Day la nhitng ndi dung c6t 16i cta
nghién cttu nay.

2.1. Mang no-ron tich chap

D6i véi mang da 16p Perceptron (Multi-layer Perceptron — MLP) truyén thong,
moi no-ron trong 16p phia trudc sé két ndi dén tat ca cic no-ron 6 16p phia sau, khi ting
dd sdu cua md hinh sé khién khoi lwgng tinh toan trong mang tang manh.

Su ra doi cua mang CNN da giap giai quyét van dé trén dua trén 3 y twong co
ban: viing tiép nhan cuc bo, tap trong s6 chia sé va phuong phap 1dy mau xudng. Nhin
chung, ciu truc cia CNN gom mot s6 16p co ban sau:

Feature maps

Input t.maps

4:[-! ‘ Subsampling I

Convolutions Subsampling  Convolutions Fully Connected

f.maps

. Output

Hinh 2.1. M6 hinh m6t mang CNN don gian.
2.1.1. Lop tich chap (Convolutional layer)

Lop tich chdp la mot thanh phén c6t 16i cia mang no-ron tich chap (CNN), st
dung d€ trich xudt cac thong tin dac tinh cta hinh anh (feature map). Két qua dau ra
nhan dwgc la cac ddc tinh cta anh, tuwong ting voi bo loc da st dung, voi cang nhiéu bd
loc duoc st dung, sé thu dugc cang nhiéu thong tin cua anh tuwong ting. Bén canh do,
viéc stt dung 16p tich chép s€ c6 nhiéu vu diém so v6i mang no-ron truyén thong MLP,
dac biét khi dit liéu la hinh anh. Mot s6 vu diém c6 thé noi trdi so véi mo hinh truede day
c6 thé ké dén: Trich xudt thong tin theo phan vung khong gian hay han ché s6 luong
tham s6 va khoi luong tinh toan khi tang chiéu sau cho mo hinh.

2.1.2. Lép 1dy mau xudng (Pooling/Subsampling layer)

Lép 18y mau xudng c6 tac dung giam kich thude ctia dit liéu hinh anh tir &6 gitip
cho mang c6 thé hoc dugc cac thong tin ¢ tinh chat khai quat hon, day ciing chinh la
phuong phap ma trung khu than kinh thi giac ctia con nguoi hoat dong. Bong thoi qua
trinh nay giam s& luong cac thong s6 trong mang. Cac phiong phap 14y mau xudng
thuwong duoc st dung la Max Pooling va Average Pooling.

2.1.3. Lop két n6i day du (Fully-connected layer - FC)
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Dau vao ctia 16p két ndi day du 1a dau ra tir 16p 18y mau xudng hodc 16p tich chap
cudi cng, né dugc lam phang va sau d6 duoc dwa vao 16p két nsi day da d€ chuyén
tiép. Lop FC ¢ nhiém vu tong hop thong tin dua ra 16p quyét dinh (output) cho ra két
qua déanh gia.

2.2. Thuat toan t6i wu

V& co ban, trong viéc tdi wu hoa thiét ké, muc tiéu thiét ké hudng tdi co thé chi la
giam thiéu chi phi st dung hoac tdi da hoa hiéu qua nhan dugc. D€ thuc hién diéu nay,
thuat toan t8i wu hda la moét khau khong thé thiéu, ddy mot quy trinh dugc thyce hién
13p di 14p lai bang cach so sanh cac giai phap khac nhau cho dén khi tim thay mot giai
phap t6i uu hodc thoa dang.

Dai véi ky thuat hoc sdu ndi riéng, thuat toan t6i wu la cac ky thuat giup xay
dung cac mé6 hinh mang no-ron d€ t6i wu hda d chinh xac cia md hinh mang [1]. Véi
muc tiéu 1a “hoc” duogc cac ddc tinh tir dt liéu dau vao, tir d6 c6 thé tim mot tap cac
trong sd (weights - w) va ngudng (bias - b) phu hop hon.

2.2.1. Vai tro cuaa thuat toan toi wu

Trong thuat toan hoc may noéi chung va ki thuat hoc sau noéi riéng, thuat toan t61
uwu hda la moét khau quan trong khong thé thiéu. Qua trinh t6i wu hda thye hién xac dinh
ham mat mat (loss function) va sau d6 t&i thiéu héa ham trén bing cach stt dung ham
t01 vu. Cu thé, thong qua viéc cap nhat cac tham s6 cua mo hinh (w, b) va danh gia lai
ham mat mat véi mot ti 1€ hoc (learning rate) xac dinh, qua trinh t6i wu gitp mo hinh
twong thich t6t hon vdi tap di liéu duoc dao tao.

2.2.2. Ham mat mat (Loss function)

Ham mat mat 1a mot phwong phap danh gia do hiéu qua cua thuat toan “hoc”
cho mo hinh trén tap di liéu duoc st dung. Ham mat mat tra vé mot sd thye khong am
thé hién su chénh 1éch gitta hai dai lwong: a, nhan duoc du doan va y, nhan dung. Ham
mat mat, ban than chinh 1a mét co ché thuong-phat, mé hinh sé phai déng phat moi lan
du dodn sai va mttc phat ti 1€ thuan véi do 16n sai s6t. Trong moi bai todn hoc ¢ giam
sat, muc tiéu ludn bao gom giam tong murc phat phai déng. Trong trueong hop ly tudng
a =y, loss function sé tra vé gia tri curc tiéu bang 0 [2]. Hai ham mat mat thuong xuyén
duwoc st dung trong mang no-ron: MSE (Mean Squared Error) va Cross Entropy.

2.2.3. Tilé hoc (Learning rate)

Learning rate hay ti 16 hoc la mot thong sd quan trong trong viéc quyét dinh tdc
dd hoc ciia mang no-ron. Tdc d6 hoc dugc thé hién béng su thay doi gia tri cap nhat
trong s (w) trong cac chu ky hoc. Tuy theo muc dich cia m6 hinh ma tang/giam ti 1&
hoc. Ti 1€ hoc cang cao thi gitip md hinh hoc kha nhanh va tiét kiém duoc thoi gian hudn
luyén, tuy nhién viéc ti 1€ hoc 16n dong nghia véi viéc su thay dodi trong sd (w) va tham
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sO0 nguong - bias (b) cang 16n, md hinh khong 6n dinh, mot s6 chu ky hoc ¢ sy dao dong
manh ¢ ti 1é nhan dang dung hay noi cach khac la thuat toan khong dwoc t6i vu va nguoc
lai d6i véi ti 16 hoc nho.

3. MOT SO THUAT TOAN TOI UU

Trong pham vi bai bao mét s6 thuat toan t6i wu hoa sé duoc danh gia khao sat
gom: Gradient Descent [3], SGD véi dong lugng [4], RMSProp [5], Adagrad [6], Adadelta
[7], Adam [6]. Viéc danh gia dwgc thuc hién dya trén tiéu chi gia tri ham mat mat va ti
1é nhan dang dung hinh anh dya trén hai tap Train va Test data. Dya trén cac két qua do
6 thé danh gia tac dong cua thuat toan tdi vu dén mo hinh mang ting dung vao bai toan
nhan dang hinh anh.

3.1. Gradient Descent

Gradient Descent (GD) la thuat toan tim t8i wu chung cho cic ham s6. Y tudng
chung ctia GD 1a diéu chinh cac tham s dé lap di lap lai thong qua méi dit liéu huan
luyén d€ giam thiéu ham chi phi.

wkD = W — ny Jwl) (3.1)

Véi w® 1a tham s8 tai bude cap nhat tai 16p k, ) la ti 1€ hoc, /(w) 1a ham
161, V,,, J (w)): dao ham ctia ham 15i tai diém w®.

3.2. SGD véi dong lwong (SGD with momentum)
SGD véi momentum la phuong phép gitp tang toc cac vecto do doc theo dung

hudng, va giup hé thong hdi tu nhanh hon. Pay la mot trong nhiing thuat toan téi uu
héa phd bién nhét va nhiéu mo hinh hién dai st dung n6 dé€ dao tao. M6 ta nhu sau:

m
Vi axv; N VWZLm(w)
T (3.2)
wj < vj +w;
Phurong trinh (3.2) c6 hai phan. Thuét ngtt dau tién la d6 doc v; duoc gitt lai ti
cac lan lap trude. Hé s6 dong luong o 1a ti 1€ phéan tram caa d¢ doc duoc git lai modi [an
1ap. L 1a ham m&t mat, 1 la ti 1€ hoc.

3.3. RMSProp (Root Mean Square Propogation)

RMSProp st dung trung binh binh phuwong cta gradient dé€ chuan hoa
gradient. C6 tac dung can bang kich thudc budc - giam bude cho d6 ddc 16n dé tranh
hién tuwgng phat n6 d¢ doc (Exploding Gradient), va tang budc cho d6 déc nho dé tranh
bién mat d6 doc (Vanishing Gradient). RMSProp tu dong diéu chinh tdc dd hoc tap, va
chon mot ti 18 hoc tap khac nhau cho mdi tham s8. Phuwong phap cap nhat cac trong s&
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duwoc thue hién nhue mo ta:

St = pse—1 + (1 —p) = gz,g
(3.3)

Vi s;: tich luy phuong sai cua cac gradient trong qué khit, p: tham s6 suy giam,
Ax;: sy thay d6i cac tham sd trong mo hinh, g;: gradient ctia cac tham s tai vong ldp t,
e: tham s& dam bao két qua xap xi cd y nghia.
3.4. Adagrad

Adagrad la moét ky thuat hoc may tién tién, thyc hién giam dan d6 doc bf?mg cach
thay d6i t6c d6 hoc tap. Adagrad dugc cai thién hon bang cach cho trong s& hoc tap
chinh xac dwa vao dau vao truede nd dé€ tu diéu chinh ti 16 hoc theo hudng t6i wu nhat
thay vi véi mot ti 1€ hoc duy nhat cho tat ca cac nat.

U]
m'gt (3.4)

Trong cong thitc (3.4), G¢ la ma tran dwong chéo chita binh phuong cia dao ham

Wiy = We —

vecto tham s0 tai vong 1ap t; g, 1a vecto cua do doc cho vi tri hién tai va n 1a ti 1€ hoc.
3.5. Adadelta

Adadelta 1a mot bién thé khac cia AdaGrad. Adadelta khong cé tham s ti 1€ hoc.
Thay vao d6, no6 st dung tdc do thay ddi cuia chinh céc tham s6 dé diéu chinh ti 1€ hoc
nghia 1a bang cach gi6i han ctra s§ cua gradient tich liiy trong qua khit & mot s3 kich
thudc c6 dinh cua trong s6 w.

, Axe_q + €
9e = Tsite It
(3.5)
Xt = X1~ ¢
Axy = pAxe_y + (1 = p)x¢
Ttr cOng thic (3.5), Adadelta sit dung 2 bién trang thai: s; d€ luu trit trung binh
cua khoang thoi gian thit hai cua gradient va Ax; d€ luu trix trung binh ctia khoang thoi
gian tht 2 cua sy thay déi cac tham sd trong mo hinh. g;: cdn bac hai thuong cta trung
binh tdc d thay ddi binh phwong va trung binh mé-men bac hai ctia gradient.

3.6. Adam

Adam duoc xem nhu la sy két hop cia RMSprop va Stochastic Gradient Descent
voi dong lrong. Adam la mot phwong phap ti 1€ hoc thich ting, n6 tinh toan ti 1€ hoc tap
ca nhan cho cac tham s khac nhau. Adam st dung wdc tinh ctia khoang thoi gian thi
nhat va thi hai ctia d¢ doc dé€ diéu chinh ti 1é hoc cho ting trong s6 ciia mang no-ron.
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Tuy nhién, qua nghién ctru thue nghiém, trong mot s3 treong hop, Adam van con gép
phai nhiéu thiéu sot so véi thuét toan SGD. Thuét toan Adam dwoc mb ta:

my = pime_1 + (1= B1)g:

Ve = Bove—1 + (1= B2)g¢
Trong cong thitc (3.6), v la trung binh dong ctia binh phuwong va m¢ la trung binh

(3.6)

dong ctia gradient; B1va 3, 1a t6c do ctia di chuyén.

4. DPANH GIA KET QUA VOI CAC THUAT TOAN TOI UU
4.1. Co so dir liéu

Dé€ thye hién khao sat va danh gia cac thuat toan t6i wu vdi bai toan phan loai hinh
anh, nhom nghién ctu dé xuat hai tap co sd dix liéu phd bién cho muc dich nghién ctru
la MNIST va CIFAR-10 d€ thuc hién qua trinh dao tao va thwe nghiém.

4.1.1. MNIST

B0 d liéu MNIST la bo dit liéu gom cac hinh anh xam (grayscale picture) cac chir
s0 viét tay duoc chia sé boi Yann Lecun bao gom 70000 anh chit so viét tay duoc chia
thanh 2 tap: tdp huan luyén gom 60000 anh va tap kiém tra 10000 anh. Cac chit s viét
tay o tap MNIST duoc chia thanh 10 nhém tuwong tng véi cac chit s6 tir 0 dén 9. Tat ca
hinh anh trong tap MNIST déu duoc chuan hoéa véi kich thudce 28 x 28 diém anh. Dudi
day la mot s6 hinh anh dwgc trich xudt tte bo di liéu.
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Hinh 4.1. Hinh anh chi s6 viét tay tte tap MNIST [8].

4.1.2. CIFAR-10

B0 co so dix liéu CIFAR10 la bo dir liéu chita cac anh mau c6 kich thuwde 32 x 32 x
3 (316p mau RGB) trong 10 nhom khac nhau, gom: may bay, 0 t6, chim, meo, huou, cho,
&ch, ngua, tau va xe tai. M6i nhdm gdm 6000 hinh anh, cling véi sy da dang vé cac thanh
phan nhu do sang, vi tri, hudng cua cac déi twgng. N6 la mot trong nhitng b dit liéu
dwgc st dung rong rai nhat cho nghién ctru mdy hoc bao gom 60000 anh duoc chia thanh
2 tap: tap huan luyén gom 50000 anh va tap kiém tra 10000 anh.
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4.2. M6 hinh va phuong phap danh gia

O day, nhém nghién ctru dé xuat stt dung md hinh CNN véi cdu trac:

Input - Convolution2D - Maxpooling > Dropout = Convolution2D ->

Maxpooling = Dropout - Flatten - Dense = Output.

Qua trinh huén luyén va danh gia véi chu ki hoc la 50 va ti 1€ hoc cua tirng thuat
toan duoc st dung theo khuyén nghi ctia Google Colab, cu thé ti 1 hoc tng vdi cac thuat
toan SGD véi dong luong, RMSProp, Adagrad, Adadelta, Adam Ian luwot la 0.01, 0.001,
0.01, 1.0, 0.001. Phuwong phéap thuc hién danh gia két qua st dung trong bai la loss
function va ti 1€ nhan dang dung trén cac tap dix liéu dwoc xét.
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Hinh 4.2. M6t s6 hinh anh ttt bd co s6 dir liéu CIFAR-10 [9].

4.3. Két qua v6i bd co s6 dix liéu MNIST
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Hinh 4.3 Ti 1é mat mat cta cac thuat todn t6i vu trén tap dit liéu MNIST.
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Hinh 4.3 mo ta két qua cta loss function ctia cac thuat toan, xét trén tap dix liéu
MNIST. O day, sau 50 chu ki hoc két qua gan nhw khong thay ddi nén chiing t6i chi xét
0 30 chu ki hoc dau dé cé cdch nhin cu thé hon vé sy bién thién ciia ham mat mat.

Tt d6 thi, c6 thé nhan thdy r%ng, Adam va RMSProp la 2 thuat toan c6 bién do
dao dong thap nhat, gan nhu khong thay d6i qua nhiéu quanh gia tri 0.5. Trong khi d6,
AdaDelta va AdaGrad la hai thuét toan cé su bién ddng 16n nhat trong sudt cac chu ki
hoc. Bén canh d6, nhan thay rf?mg thuat toan SGD véi dong luong 1a thuat toan co két
qua hdi tu nhanh nhat va tot nhat la vai ti 1&€ mat mat roi vao khoang 0.023. Cac thuat
toan Adam, RMSProp va Adagrad ciing c6 két qua rat t6t lan luot la 0.06, 0.067, 0.059,
thuat todn Adelta cé két qua cao nhét trong cac thuat toan dang xét voi ti 1é mat mat
0.229.

D€ ¢6 cach nhin tong thé hon, ti 1é nhan dang dting ciia mo hinh véi cac thuat
toan khac nhau cling degc mo ta © mo hinh 4.4.

XET TREN TAP DU LIEU MNIST
99.299.1 99.999 2 98 1 99.999 2
100 97.27¢-

9 7 z 7 93.4 ?
/ 7 % 91.2 7
; | | | 7k

o G

SGD with ~ RMSProp Adagrad Adadelta Adam
momentum

# Huan luyén MDanh gia

Hinh 4.4 Ti 1é nhan dang dtng ctia cac thuat toan trén tap huan luyén va tap danh gia.

Ttr hinh 4.4, c6 thé thdy rang ti 1é nhan dang dting ctia mo hinh chiju sg anh hueong
ttr cac thuat todn toi wu. Cu thé, doi vdi thuat todn cho ti 1é mat mat cao nhw Adadelta
hay Adagrad, ti 1é nhan dang dung kha thap, roi vao khoang 93.4% trén tap danh gia
(Adadelta). Trong khi d6, cac thuat toan cho ti 16 mat mat thap nhu SGD with
momentum, RMSProp va Adam cho ti 1¢ nhan dang dung kha quan hon, dat khoang
99.2%, khi str dung trén cung mot md hinh kién tric mang dé ra.

4.4. Két qua v6i bd co s6 dit liéu CIFAR10
D€ c6 thé danh gia chinh xac hon vé vai tro cua cac thuat toan, nhém thuc hién
khao sat trén tap dit liéu CIFAR-10, c6 do phttc tap cao hon so véi MNIST. Tuong tw voi

bd co so dir liéu MNIST, hinh 4.6 dua ra két qua khao sat tirng thuat toan riéng biét trén
cung mot mo hinh mang va tap dit liéu xét sau 50 chu ki hoc.

Ttr d6 thi hinh 4.5, nhan thay rang, xu huéng hoi tu ctia thuat toan Adadelta va
Adagrad kha tdt, tuy nhién, ti 16 mat mat lai kha cao, xap xi 1.2 v6i Adagrad va 1.6 voi
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Adadelta sau khoang chu ki hoc duoc xét. SGD with momentum la thuat toan c6 két qua
kha quan hon ca, d6 hoi tu khé on dinh, gia tri thap, dat dinh 0.8 tai chu ki hoc 20. Tiép
dén 1a thuat toan Adam, tuy nhién, nhan thdy rang thuat toon Adam c6 xu huéng ting
ti 1€ mat mat khi qua khoi 10 chu ki hoc. RMSProp la thuédt toan c6 su dao dong 16n nhat
vé ti 1é mat mat qua cac chu ki hoc trong cac thuat toan dwgc khao sat.

0 Panh gia thudt toan t6i vu vai b dik liéu CIFAR10

-------- SGD with momentum

----- RMSProp

—-&-— Adagrad .
- —e— Adadelta

k! : Adam

I
]
T

Ti1é mit méat (Loss)
B R B R w

-

=
n

0.6
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Hinh 4.5 T11é m&t mat ctia cac thuat toan t6i wu trén tap di liéu CIFAR-10.

Hinh 4.6 cho thdy, ti I¢ nhan dang ding cua 2 thuat toan Adagrad va Adadelta
khong cao so vdi cac thuat toan con lai. Tuy nhién uu diém la giam duoc hién tuong
overfitting - hién tuong két qua trén tap dit liéu hudn luyén rat cao trong khi thir nghiém
md hinh trén tap dir liéu kiém tra cho két qua thép.

XET TREN TAP DU LIEU CIFAR-10

1:8 73.9 76.5 972.9
g 7 57.2 57.958.9 é

damall

, 4

fx Hudn luyén ™ Danh gia

Hinh 4.6 Ti 1¢ nhan dang ding cta cac thuat toan trén tap hudn luyén va tap danh gia.

Téng quat ta cling c6 thé thdy rang véi thuat toan cho ti 1é mat mét cao va cac
thuat toan cho ti 1¢ mat mat thdp sé anh huong dén ti 1é nhan dang ding cia mo hinh,
SGD with momentum va Adam la hai thuéat toan cé két qua kha hita hen. Cu thé ti 1&
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nhéan dang dung khi st dung cac thuat toan t6i wu SGD vdi dong luong, RMSProp,
Adagrad, Adadelta, Adam lan lwot la 73.9%, 57.3%, 58.9%, 44.5%, 72.9%.

5. KET LUAN

Tong quat, két qua tir nghién ctru trén da danh gia duoc su tac ddng cua thuat
toan t6i wu dén viéc phan loai dung két qua trong bai toan nhan dang hinh anh. Nghién
cttu cling cung cdp thém hiéu biét vé thuat toan tdi wu, thong qua cac két qua tir thiee
nghiém danh gia, ttr d6 gitp chung ta co su lira chon cac thuat todn that hop li trong viéc
xay dung va huén luyén, danh gia mo6 hinh mang. Trong pham vi bai bao, chung t6i chi
so sanh cac thuat todn phd bién va trong thuyee t€ con rat nhiéu cac thuat toan t6i wu khac.
Két qua trén chi so sanh va xac dinh ra thuéat toan t6i wu nhat trong pham vi cac thuat
toan dwoc xét, ddi véi bo co so dir liéu CIFAR-10 va MNIST. M6t s6 thanh phéan khac
nhu kién trac, cac tham sd, siéu tham s6 va cac tap dit liéu khac ching t6i sé thuc hién
phan tich va danh gia ¢ cac nghién cttu sau.
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TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué Tap 18, S8 1 (2021)

EVALUATING OPTIMAL ALGORITHMS FOR CONVOLUTIONAL NEURAL
NETWORK IN IMAGE RECOGNITION

Vuong Quang Phuoc’, Nguyen Duc Nhat Quang
University of Sciences, Hue University
*Email: vqphuoc@husc.edu.vn
ABSTRACT

With an important role in building and training of neural network models, the
optimal algorithm is a useful tool in finding the value of the loss function. After that,
the network model parameters can be adjusted logically, contributing to an increase
of the correct recognition rate in image recognition. The paper gives the closest
approach to optimal algorithms as well as commonly used optimal algorithms. To
evaluate the optimal algorithms, we selected the Convolutional neural network
(CNN) model, the effectiveness of the given algorithms would be identified based
on the loss function value and the correct classification rate of network model for
two database sets such as MNIST and CIFARI10. In addition, the role of parameters
and algorithms that affect the results such as learning rate (LR), number of learning
cycles (Epoch), Loss function, Entropy cross function would be clarified in the

experimental process.

Keywords: Convolutional neural network, optimal algorithms, SGD, RMS,
AdaGrad, AdaDelta, Adam.
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