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NGHIEN CUU KHOA HOC

ng dung thuat toan tim kiém hap dan mé dé téi wu tham sé
cho mang CNN trong nhan dang

Application of fuzzy attractive search algorithm to optimize
parameters for CNN network in recognition

Nguyén Thi Quyén’, Nguyén Thi Phwong, Nguyén Thi Phwong Oanh

*Tac gia lién hé: quyennt96.17@gmail.com
Trwdng Dai hoc Sao Do

Ngay nhan bai: 04/10/2024

Ngay nhan bai sra sau phan bién: 16/02/2025
Ngay chap nhan dang: 28/02/2025

Tém tat

Bai bao trinh bay mét phwong phap dé téi wu héa kich thuéc bd loc clia mang no-ron tich chap st dung thuat
toan tim kiém trong trwudng me (FGSA). Phwong phap FGSA da dwoc ap dung trong cac cdng trinh khac dé
tdi wu hda mang no-ron truyén théng dat dwoc két qua tét. Trén co s& dé bai bao sir dung phwong phap dé toi
wu hoéa bd loc ctia mang no-ron tich chap. Téi wu héa mang no-ron tich chap dwoc st dung dé nhan dang va
phan loai hinh anh khuén mat ngudi. M6 hinh dwoc trinh bay ¢ thé dwoc siv dung trong bat ky phan loai hinh
anh. Trong khuon khd bai bao viéc ti wu hoa mang no-ron tich chap dwoc ap dung trong co s& di liéu ORL va
CROPPED YALE.

Twr khéa: CNN; mang tich chap; nhan dang khuén mat; FGSA; mang no ron.
Abstract

This paper presents an approach to optimize the filter size of a convolutional neural network using the fuzzy
gravitational search algorithm (FGSA). The FGSA method has been applied in others works to optimize traditional
neural networks achieving good results; for this reason, is used in this paper to optimize the parameters of a
convolutional neural network. The optimization of the convolutional neural network is used for the recognition
and classification of human faces images. The presented model can be used in any image classification, within
the scope of this paper this paper the optimization of convolutional neural network is applied in the ORL and the
CROPPED YALE database

Keywords: CNN; convolutional neural network; pattern recognition; FGSA; neural network.

1. DAT VAN BE chon viing muc tiéu. Trong [5] va [6], CNN dwoc ding

Mang no-ron tich chdp CNN (Convolutional Neural dé nhan dien khuon mat voi toc do va do chinh xac

Network) 1& mét trong nhirtng md hinh hoc sau dwoc
dung trong phan loai hinh &nh véi mong muébn giam
sb lwong két ndi va tham sb st dung trong giai doan
huén luyén.

Gan day, CNN da dwoc st dung trong nhiéu (rng dung
khac nhau nhu: Doc kiém tra hé thdng, théng qua trinh
nhan dang ky tw két hop véi cac ky thuat huén luyén
tdng thé [1]; tw ddng phat hién va lam md cac tAm bién
va khuén mat dé bao vé quyén riéng tw trong Google
Street View [2]; th®r nghiém trong viéc phat hién
chuwdng ngai vat & khoadng cach xa, str dung mang
phan cap hoc sau dé trich xuat cac dac diém quan
trong cla hinh anh theo th&i gian thwe & khoang cach
tr 5 dén hon 100 m [3]. Trong [4], CNN dwoc dung dé
nhan dang hinh anh dwa trén tdi wu hoa théng qua lva

Nguwoi phan bién: 1. GS.TSKH. Than Ngoc Hoan
2.TS. D& Van Binh

trong nhan dién kha cao.

Tuy nhién, dé t6i wu héa mé hinh mang CNN, bai viét
dé xuét “Thuat toan tim kiém h&p ddn m& FGSA” nham
t6i wu hoa kich thudc bd loc dwoc st dung trong 16p
tich chap, tham sé nay rat quan trong vi né quyét dinh
cac dac diém thu dwoc tir hinh anh, 1am kién tric cua
mang phu hop hon véi viéc xt ly hinh anh va cai thién
dd chinh xac phan loai. Trong I&p nhan chap tat ca
cac no-ron dung chung bd loc dé tinh toan dau ra nén
chuing chi can hoc mét bo loc ma khéng phai hoc tirng
bd loc dan dén gidm sé lwong céac trong sd phai hoc.
M®&i no-ron trong I&p tich chap chi xt ly mét pixel, khi
kich thwéc bd loc tdi wu sé tdi wu dwoc cac pixel anh
dau ra. Hon thé viéc thu thap cac dac trung, dac bién
la d&c trung dwérng bién sé ddy da hon, tranh mé rong
vung dém bao quanh anh tir dé tiét kiem dwoc bd nhé
ma tdc dd va dd chinh xac trong viéc nhan dién cac tac
nhan van gilr dwoc va cé thé cao hon.

10 Tap chi Nghién ctru khoa hoc, Truomg Dai hoc Sao D, S6 1 (88) 2025
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“Thuéat toan tim kiém hap dan mo” (FGSA - Fuzzy
Gravitational Search Algorithm) [7] cho CNN. FGSA la
mot phép bién dbi cla thuat toan tim kiém hap dan
GSA theo dinh luat thir hai cia Newton [8] nhuwng céac
tham sb clia GSA dwoc xac dinh bang hé théng mo.
FGSA diéu chinh m& cac tham s GSA nham tang kha
nang phu hop cho tirng tdc nhan tr d6 cai thién hiéu
suét cla tac nhan d6. FGSA cé kha nang phat hién va
khai thac t6i wu trong giai doan tim kiém bang cach
diéu chinh cac tham alpha cla GSA théng qua mang
no-ron va hé théng me, tranh dwoc tinh trang méc ket
trong cac gia tri téi wu cuc bd va hoi tu sém cla hé rd.
Cudi cuing 14 cai thién hiéu suét cia GSA vé kha nang
tim kiém t6i wu va tdc dd hoi tu ttr d6 tdi wu hoa kich
thuwde bd loc dwoe st dung trong I&p tich chap cho
CNN. Kich thuéc bo loc la tham sb rat quan trong, nd
quyét dinh cac dac diém thu dwoc tir hinh anh, lam
kién tric cia mang phu hop hon véi viéc x& Iy hinh
anh va cai thién d6 chinh xac phan loai.

2. MO HINH MANG CNN
M6 hinh mang CNN VGG16 dwoc md tad nhw Hinh 1.

VGG -16
o i = O i e I e el =2 i = I = I ) ) P
Lt b 15 NiN| S mm|m| ] | |T|T|E] |V |V|n|E bt bl
v [v] L3 (v (w] o B v (] (o] (g 8 (] (] (] ot (] [ (] g L
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Hinh 1. M6 hinh mang CNN VGG16

CNN 1a mét ciu tric mang no-ron nhan tao gém ba
loai I[&p no-ron (Hinh 1): L&p no-ron tich chap (conv),
I&p no-ron gdp chung (pooling) va I&p no-ron két néi
day du (fully connected layer). Hai I&p no-ron dau (tich
chép va gbp chung) thwc hién vai tro trich chon dac
trwng cta anh khuén mat, Iép thi ba (két néi day du)
thwe hién vai trd anh xa cac dac trwng dworc trich chon
thanh dau ra cubi cung, tic 1a dinh danh cta nguoi
dwoc nhan dién. L&p no-ron tich chdp dong vai trd
quan trong trong CNN, bao gdm mét chéng cac phép
toan tich chap, 1a mot loai phép tuyén tinh chuyén biét.
L&p no-ron gdp chung déng vai trd lam giam sé chiéu
ctia khéng gian dac trung dwoc trich chon nhdm téng
tbc dd xt ly ctia qua trinh nhan dién. Qua trinh hoc
mang no-ron la diéu chinh cac tham sé hoc ctia mang
gdm céc trong sé lién két cta I6p no-ron tich chap va
|&p no-ron két ndi day da. Thuat toan hoc dién hinh
clia mang no-ron dang nay la lan truyén nguoc sai sé
véi muc tiéu gidm thiéu sai sb6 két qua nhan dién cla
mang. Ngoai ra, mang con cé cac tham s can phai
thiét lap trwdc khi ap dung nhw kich thwdc ctia nhan
trong phép tich chap, do trwot clia phép tich chap, ham

kich hoat, phwong phap tinh ctia I&p no-ron gdp chung
va cac tham sb clia mang.

Nhiéu nghién ctru rng dung CNN trong nhan dién
khudn mat v&i cac cai tién ngay mot hiéu qua va chét
lwong cao hon, (rng dung da dang vao cac bai toan
thwe t&. Nghién cru [6] phan tich tinh hiéu qua cua
CNN so v&i cac phwong phap nhan dién gébm: Phan
tich thanh phan chinh (PCA), mé hinh biéu d& mau nhi
phan cuc bd (LBPH) va lang giéng gan nhét (KNN).
Thir nghiém trén co sé dir liéu ORL cho thay LBPH dat
két qua tét hon PCA va KNN, nhwng dbi véi CNN duoc
dé xuét cho d6 chinh xac nhan dién tét nhat (98,3% so
v&i ba phwong phap kia chwa dén 90%). Qua day phan
nao khang dinh phwong phap dwa trén CNN hiéu qua
hon cac phwong phap khac. Nghién ctvu [6] da phan
tich danh gia véi cac kién trac CNN cai tién khac nhau
cho nhan dién khuén mét. Thir nhat, |4 kién tric chira
22 16p no-ron véi 140 triéu tham sb hoc va can 1,6 ty
FLOPS (floating-point operations per second) cho méi
anh. Dang kién trac thtr hai dwa trén mé hinh mang
Interception ctia GoogleNet gébm cac phién ban véi
kich thwéc dau vao khac nhau nham lam gidm khéng
gian tham sb hoc ctia mang. Cac kién tric nay dwoc
&ng dung vao cac pham vi khac nhau, trong khi kién
tric CNN cé kich thuwéc Ion cho két qua cao va phu
hop vé&i wng dung trén cac may tinh Ién thi véi CNN
nhd hodc rat nhd sé phiu hop véi cac tng dung trén
thiét bi di dong cdm tay nhwng van dam bao két qua
chép nhan dwoc. Nham tang hiéu qua cao hon, nghién
ctru [9] dé& xuat mot kién trac CNN véi quy mo “rat sau”
gdébm 11 khéi vé&i 37 16p no-ron, 8 khdi dau doéng vai
tro trich chon dac trwng va 3 khéi sau thye hién chirc
nang phan I&p dé nhan dién. Kién tric CNN nay dwoc
chay trén quy mé di liéu hoc mang rat Ién (LFW va
YTF v&i hang nghin dinh danh va hang triéu birc anh)
va cho két qua (98,95% trén LFW va 97,3% trén YTF)
tdt hon so véi cac mé hinh CNN khac. Nghién ctwu
[8, 9] d& dé& xuat mét hé théng mang no-ron tich chap
cho nhan dién khuén mat véi sw cai tién dwa trén kién
tric CNN ctia VGG (Visual Geometry Group-University
of Oxford). D6 la str dung mo-dun CReLu (ham kich
hoat clia no-ron) thay cho mé-dun ham kich hoat
(ReLu) thédng thuwdng, mé-dun CRelLu thye hién ghép
ndi mot ReLu chi chon phan dwong véi mét Relu chi
chon phan am cua sy kich hoat. O' day chinh la diém
gap ddi mirc d6 phi tuyén clia ham kich hoat trong
CNN va da duwoc xac dinh cho chét lvong két qua
t6t hon.

3. THUAT TOAN FGSA

Thuat toan tim kiém hap dan me 1a mét phuong phap
dwa trén céac tac nhan da dwoc st dung trong mot sé
&ng dung, chdng han nhw téi wu héa mang no-ron
mo-dun trong nhan dang mau [10] va tdi wu héa mang
no-ron moé-dun trong nhan dang siéu am tim [10].

Tap chi Nghién ctru khoa hoc, Truong Dai hoc Sao Do, 56 1 (88) 2025| 11



NGHIEN CUU KHOA HOC

Trong phwong phap nay, cac tac nhan la cac vat thé
duwoc xac dinh bdi khdi lwong clia ching. Tt ca cac
vat thé déu bj thu hat vao nhau, nhe Iwc hdp dan, dén
lwot nd, gay ra chuyén déng toan cuc cla tat ca cac
vat thé va duy tri giao tiép truc tiép vai khéi lwong.

Khi tham sé Alpha thay déi, c6 thé thu dwoc lwc hap
dan va gia tc khac nhau cho méi tac nhan, gitp cai
thién hiéu suat FGSA.

Tham sbé Alpha duoc tbi wu hda bang hé théng me,
trong d6 cac pham vi dwoc xac dinh dé dua ra gia tri
rong hon dé tim Alpha [11]. Biéu thirc cap nhat tham
sb Alpha.

G(t)=Gye T

Trong do:

G(t) Ia hang sb hap dan tai t;

G, la hang sb hap dan ban dau.

Nguwdi ta quyét dinh st dung cac bién mo:

Thép, Trung binh va Cao v&i cac ham thanh vién tam

giac, nhu sau: Thép: [-50 0 50], Trung binh [0 50 100],
Cao [50 100 150].

Xac dinh mat do

|
»|

Danh gia cac phan tir

.

Cap nhat G, tac nhan
xau nhat, tot nhat

v

Xac dinh a va M cho
mdi tac nhan

.

Xac dinh van toc va vi tri

Hoan thanh
tiéu chi?

Tra lai gidi phap tét nhat

Hinh 2. Luu d6 thuat toan FGSA

FGSA

{mamdani)

Interaction Alpha

Hinh 3. Hé théng m¢ xac dinh tham sé Alpha

Hé théng mé ma alfa méi thu dwoc cé 3 quy tdc mo la:
1. Néu Lap lai la Thap thi Alpha Thap.

2. Néu L&p lai 1a Trung binh thi Alpha Ia trung binh.

3. Néu Lap lai la Cao thi Alpha 1a Cao.

Hinh 2 lwu d6 thuat toan clia phuwong phap FGSA,
phwong phap nay tao ra quan thé ban dau va danh gia
murc d6 phu hgp cho tirng tac nhan, cap nhat gia tri G,
la lwc hdp dan va cung cép tac nhan tét nhat va té nhéat
clia quan thé, sau dé tinh toan M, 1a khéi lwong va voi
su tro’ gilip cia hé théng me, thu dwoc gia tri alpha, 1a
gia tbc, cap nhat téc d6 va vj tri va cubi cung tra vé giai
phap tét nhat tim thay [12]. Gi4 tri Alpha méi thu dwoc
théng qua hé théng md Hinh 3.

4. PHUONG PHAP BE XUAT

M6 hinh mang dé& xuét nhw Hinh 4. Co s& div liéu
vao Database (hinh anh tir co s& dir lieu ORL hoac
CROPPED YALE), FGSA twong tac v&i mang nhan
chap va chiu trach nhiém tdi wu héa mang no-ron
dé co dwoc kién truc t6t nhat cho CNN. Hinh 5 mo ta
twong tac gilba FGSA va CNN. FGSA tao ra mét ma
tran ngau nhién dwoc truyén cho CNN va xac nhan cac
tac nhan dén (vecto clia ma tran ban dau). Trong mbi
tac nhan, cac gia tri sé dwoc tdi wu héa bang “Bsize”,
sb lwong bo loc va kich thwéc bd loc, sau d6 sé duwoc
danh gia trong mang no-ron, cubi ciing thu dwoc ty 1é
nhan dang cao nhat cla co sé& di liéu.

Pool'ing'

Conv D ol D S
Layer Layer \_Mang phanloai /
7
Y Y
I FGSA \ Output

Hinh 4. M6 hinh mang dé xuét

N [FGSA Tilénhén]
BN }" dang

K

Tham sb A
clia CNN [

Hinh 5. M6 hinh lam viéc cua CNN va FGSA

FGSA

FGSA tao ra mét ma tran cac giai phap kha thi trong
mot pham vi dwoc chi dinh, cu thé giai tri cta Bsize
lay tir cac gia tri ngau nhién trong khoang tr 10+100,
kich thuwée bo loc tr 1+10 va sé lwong bd loc co thé
tr 10+50. Cac gia tri nay dwoc thiét 1ap tir cac lan thiy
nghiém. O day, méi gia tri dwoc téi wu héa da dwoc
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stra ddi tht cdng nén thu dwoc pham vi wéc tinh cla
cac gia tri 1a tét nhat dé co két qua thda dang trong viéc
nhan dang hinh anh. Trong Béng 1, cho biét “Ma tran
ban dau” ma FGSA tao ra mét cach ngau nhién, méi
hang ctia ma tran ban dau 1a mét tac nhan cé 3 chiéu:
Chiéu dau tién 1a gia tri ctia Bsize, gia tri th&r hai twong
&ng v&i sb lwong bo loc va gia tri thér ba 1a cua kich
thwde bo loc cua lop tich chap.

Bang 1. Ma trén khdi tao

S tac Bsize | S6 bo loc Kich thwéc bo loc
nhén 10-100 10-50 1-10

1 37 10 1

2 10 20 3

3 24 38 9

15 60 42 10

4.1. Kién truc ciia CNN

Bang 2 cho thay kién tric cia CNN, kién tric nay sé
duwoc str dung cho tirng trwdng hgp nghién ctru.

Bang 2. Kién tric cia CNN

Lép Ctra sé quan sat Ham kich hoat
Vao M*N -
Nhan FGSA nhan sé lvong va
N kich thuwdc bd loc trong phép RelLU
chap An chAn (y*
nhan chap (x*x)
Pooling 1 16p, trung binh (2*2) -
Lép &n 100 nat RelLU
Ra 40/38 nut Softmax

4.2. T6i wu hoa cac bién

DPbi v&i CNN, viéc téi wu hoa bién sé giup mang cé
duwoc ty 1& nhan dang tét hon. Dya trén céc thi nghiém
trwdc day [13], chi ra rdng viéc thay déi gia tri cla
Bsize c6 &nh hwdng I&n dén qua trinh hoc clia mang,
Bsize chon di¥ liéu hoc va tinh toan viéc diéu chinh
ho&c cap nhat trong sb, diéu nay gitp viéc huén luyén
mang nhanh hon vi I&p lai qua trinh it 1&n hon, diéu nay
lam gidm thoi gian huén luyén mang.

Cac bién dworc téi wu hda nhu:

1) S6 khéi: La bién chan tat ca cac hinh anh sé vao giai
doan dao tao trong mang no-ron tich chap.

2) Sé bd loc: Tham sb nay dwoc st dung trong 16p tich
chap, dé la sb bd loc dwoc st dung trong I1&p nay, thu
dwoc ban dd dac diém.

3) Kich thuwéc bo loc: La bién dwoc st dung dé xac

dinh kich thwédc bo loc cua Iép tich chap, noi trich xuat
dir liéu dé tao thanh ban dd dac diém.

FGSA
r |
e A -~
g Numiber of 1]
e blocks to T
| training -
’( | —— images N - —_—
Dats
base
Size of filter Number of
filter
o
WA
oy fo\ p—
\/ |\ jo— . Output!Reconized
1 "( image
A\ fhe—
of ‘of b—
c:—-'tf'/‘:

Convolution Sorting layer

Pooling

Hinh 6. Chi tiét qua trinh khi FGSA téi wu héa cac bién

Hinh 6 cho thay tac dong cu thé ctia FGSA trong viéc
t6i wu hoa cac bién dé cé két qua tét hon vé nhan dang
mé&u hinh anh ctia CNN nho st dung céc bién Bsize.
nhw da dé cap & trén FGSA chju trach nhiém chia cac
hinh anh dau vao dé chuyén sang dao tao mang, sb
lwong bo loc xac dinh sé lwong ban dé déc diém dwoc
trich xuat tr hinh anh va kich thwéc cta bd loc trong
I&p tich chap l&y kich thwéc mau dé tao thanh ban dé
d&c diém.

5. KET QUA THU NGHIEM

Trong bai viét nay, cac thir nghiém da dwoc thuc hién
véi CNN st dung FGSA dé t6i wu héa CNN, co s&
d liéu dung trong nghién ctru la ORL va CROPPED
YALE. Trong d6, co s& di¥ liéu ORL chira 400 hinh
&nh khuén mat ngudi, bao gébm 40 ngudi va 10 hinh
anh chup & cac géc khac nhau cia khuén mat ctia méi
ngwoi, voi kich thwéec 112*92 pixel & dinh dang.pgm
cho méi hinh anh. Co sé& dir liéu CROPPED YALE
chra 380 hinh anh khuén mat ngwdi cé kich thwéc
192*168 pixel & dinh dang.pgm, gébm 38 ngudi véi 10
hinh &nh cho méi ngudi.

Cactham s6 cho CNN: Chu ky 1a 50, tdng s anh 14 400
(trong d6 &nh dung huén luyén 320, anh thir nghiém
80), sb lwong khdi huén luyén 1a FGSA, kich thwdc bo
loc 9*9 va dung 20 bd loc. Tham sé ctia phwong phap
FGSA: Budc lap 1a 15, s6 tac nhan 1a 15, kich thuéc
la 3. Két qua thwc nghiém nhw Bang 3, trong dé gia
tri nhan dang cao nhat clia ORL la 91,25% khi gia tri
Bsize la 37 va cia YALE la 100% kh gia tri Bsize la 38.
Sau khi c6 két qua tét nhat tir thir nghiém véi FGSA,
tién hanh tht nghiém vé&i cac anh tir cac c& sé dir liéu
da thuwe hién trwdc d6 ma khong dung FGSA. Két qua
thu dwoc vé ty 1& nhan dang déu nhd hon 91,25%.

Bang 3. Két qua cta Bsize duoc t6i vu hbéa bdng FGSA

X ) . Ty lé nhan dang(%) | Gia tri Bsize
Lan thi nghiém
ORL YALE | ORL | YALE
1 90 98.65 19 10
2 91.25 100 37 38

Tap chi Nghién ctru khoa hoc, Truong Dai hoc Sao Do, S6 1 (88) 2025 13



NGHIEN CUU KHOA HOC

. ) N Ty 16 nhan dang(%) | Gia trj Bsize téj wu ‘héa la 3*3 yé’i énr] IO’RL ty 1é nh’énhdanhg thanh
Lan thi nghiém cbng la 93,75% va 9*9 v&i anh YALE, ty I&€ nhan dang
ORL YALE | ORL | YALE N . . o
thanh cong la 100%.

3 91.25 100 37 38 ]

4 91.25 100 37 38 Bang 5. Kich thudc bé loc téi wu hoa véi FGSA

5 91.25 100 37 38 X ) Kich T)’/Jé Kich T)’(Jé

6 91.25 100 | 37 | 38 Lanthi | o recbo | MM | thwecbo | | MNAN

7 91.25 100 | 37 | 38 nghiém —  orL | 9ang (%) | | o vaLg @ 92ng (%)

8 9125 | 100 | 37 | 38 - ORL |~ YALE

9 9125 | 100 | 37 | 38 ! 335 | 8875 1717 | 98.68

10 91.25 100 37 38 2 9*9 91.25 9*9 100

11 91.25 100 37 38 3 3*3 93.75 9*9 100

12 91.25 100 | 37 | 38 4 33 93.75 9°9 100
Sau khi tim thy tham s6 Bsize t6t nhat dbi véi FGSA, 5 33 93.75 9"9 100
ta tiép tuc th&r nghiém mdt mé phdng véi gia tri clia 6 3*3 93.75 9*9 100
sb bd loc dwoc st dung trong 1&p tich chap dworc sira 7 3*3 93.75 9*9 100
dbi tha cong. Két qua 1a gia tri tot nhét ciia ORL véi sb 8 3*3 93.75 9*9 100
bAcf> Ioci trong ma}ng la 2? va 50 cﬁng d&\t dwoc ang ty 9 3+3 93.75 9*9 100
é nh?n d‘ang‘ !a .91,25 %, n?u’ng, n‘o t!?u thi,l nh|AeU Eal 10 33 93.75 9°9 100
nguyén va thoi gian hon. Két qua la gia tri tot nhat cua 11 33 93.75 99 100
YALE khi s6 lwong bo loc dwoc stra ddi tha cong, ty 1é ; : ;
nhan dang t6t nhat (100%) 1a sé lwong bd loc cla Iép 12 3'3 93.75 99 100

tich chéap la 20, 50, 60, 70, 80, 90 va 100 nhuwng chung
yéu cau nhiéu tai nguyén tinh toan va thoi gian hon dé
dat dwoc két qua twong tw.

Bang 4. Két qua bo loc tbi tu hda véi FGSA

ln | sénole | TVienhincang
thi nghiém
ORL YALE ORL YALE
1 18 18 73.75 97.37
2 20 20 91.25 100
3 20 20 91.25 100
4 20 20 91.25 100
5 20 20 91.25 100
6 20 20 91.25 100
7 20 20 91.25 100
8 20 20 91.25 100
9 20 20 91.25 100
10 20 20 91.25 100
1" 20 20 91.25 100
12 20 20 91.25 100

Trong Bang 4 cho thay két qua cta 12 1an thi nghiém,
trong doé gia tri Bsize clia ORL la 37 va YALE la 38; gia
tri s6 bd loc cuia Iop tich chap thudéc CNN da dworc toi
wu héa, thu dwoc két qua tét nhat khi sb bd loc trong
I&p nay la 20, ty I&é nhan dang dat dwgc 91,25% co
s& di¥ liéu hinh anh ORL va 100% co s& di¥ liéu hinh
anh YALE.

Trong Bang 5 c6 thé thdy rdng phwong phap FGSA
da t6i wu hoa tham sb kich thwéc bd loc cua 16p tich
chap, st dung cac tham s6 co dinh téi wu cla Bsize
trong 37 clia ORL va 38 cla YALE, s6 lwvong bo loc
trong 20. Gia tri tbt nhat thu dwoc cho tham sé dwoc

Tién hanh thir nghiém tha céng véi Bsize va sb lwong
bd loc dwoc cb dinh, véi gia trilan lwot 1a 37 (véi ORL),
38 (v&i YALEL) va 20; nhung tham sé kich thuwéc bod
loc da dwoc stra dbi tht cong. Két qua, khi kich thuwéc
cda bd loc 1a mot sbé chan, tai thoi diém gbp dir liéu
khong trung véi cac hoat ddng dwec thiee hién, con khi
kich thuéc bd loc la mot sé 18, cac hoat dong gop két
thic ma khéng c6 van dé gi.

Bang 6. So sanh cac phuwong phap nhan dang

o . . Recognition
Phwong thirc tien | Tén mang | Toi wu rate Max
xur ly no’ ron hoéa
ORL | YALE
None [14] M°',1]°,\'l'th'° Khong| 5 | 6.57
Sobel Operator [14] Mor;lo,\lllthlc Khong 5 2.63
Sobel, T1FLS [14] M°',1]°,\'l'th'° Khéng | 93.75 | 100
Sobel, IT2FLS [14] M°',11°,\'l'th'° Khong | 95 | 100
Prewitt Operator [14] Mor,‘\f,\'l'th'c Khong| 5 | 5.26
Prewitt, T1FLS [14] Mor,‘\f,\'l'th'c Khong | 93.75 | 100
Prewitt + IT2FLS [14] Mor,‘\f,\'l'th'c Khéng | 95 | 100
ITIMGFLS [15] | Modular NN | Khéng | 88.6 | 99.91
IT2MGFLS [15] | Modular NN | Khang | 85.98 | 99.41
ITIMGFLS [15] | Modular NN | Khang | 92.59 | 99.86
IT2MGFLS [15] | Modular NN | Khéng | 91.9 | 98,5
Khéng CNN | FGSA | 93.75 | 100

Bang 6 mo ta sw so sanh gilra cac phwong phap va ty
lé nhan dang ti da ctia chung thu dwoc khi st dung
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cac mang no-ron khac nhau. Két qua ctia CNN duwoc
so sanh v&i két qua dwoc cong bd trong [14], [15].
Nhan thay, khi trién khai cac mang no-ron Monolithic
NN hay Modular NN trong nhan dang, mét s6 két qua
cla cac mang nay tét hon két qua ctia CNN vi ching
sr dung cac phwong phap tién x( ly, tich hop phan
hdi, mé-dun ciing nhw cac phwong phap xac thwc
chéo dé Iya chon dir lidu.

6. KET LUAN

M6 hinh CNN duorc thiét ké cho muc dich nhan dang.
Tuy nhién, néu ap dung phwong phap t6i wu hoa dya
trén thuat toan FGSA, sé cho két qua tt hon va giup
c6 duorc kién tric dé dwa ra giai phap téi wu hon trong
cac rng dung nhan dang mau.

Bai viét da trinh bay ky thuat nhan dang khuén mat
st dung mé hinh CNN duwa trén tuat toan FGSA. Xay
dwng cac luat diéu khién me dé tinh toan tham sé cla
CNN déc biét la tham sé alpha. Tham sé alpha tét s&
lam ting kha& nang phat hién va khai thac téi wu cac
tac nhan trong giai doan tim kiém va sé lam gidm ganh
nang cho cac bod loc trong CNN. Két qud mé phdng
cho thay, viéc ap dung FGSA trwéc khi dwa div liéu
vao CNN sé lam gidm kich thwéc bd loc cia CNN,
ty 1& nhan dang twong dwong véi CNN va cé thé tét
hon, don c& bo loc 9*9 v&i dnh YALE cd ty Ié nhan
dang thanh cong 1&n dén 100%. Két qua trén cho thay
phwong phap tdi wu hda (FGSA) la mot cach tbt dé tim
va xay dung kién tric mang tt nhat. Ngoai ra, khi stra
déi sb 16p va no-ron trén méi 1&p trong phan loai hodc
thém tich chap, ching ta c6 thé c6 dwoc cac mé hinh
t6t hon va nhixtng mé hinh nay cé thé dwoc ap dung
cho bét ky van d& nhan dang mau nao.
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trinh dai thi cho phép trinh bay duéi dang 01 c6t.

11. Tai liéu tham khao dugc sip xép theo th tu tai liéu duoc trich dan trong bai bao.

- Néu la sach/luan an: Tén tac gia (ndm), Tén sach/ludn an/luan vin, Nha xuit ban/Trudng/Vién, [an xuat
ban/tai ban.

- Néu |2 bai bdo/béo cao khoa hoc: Tén tac gia (ndm), Tén bai bao/béo céo, Tap chi/Hi nghi/Hbi thao, Tap/
Ky yéu, so, trang.

- Néu I3 trang web: Phai trich dan day du tén website va dudng link, ngay cap nhat.

12. Pinhdangmaubaibaothamkhaotaidiachihttp:/tapchikhcn.saodo.edu.vn/news/detail/198/format_paper
Bai bao sau khi xuat ban sé dugc céng bé trén http:/tapchikhcn.saodo.edu.vn.
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