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MANG NORON HOC TANG CUONG DUA TREN QUYET BINH
DE NHAN DANG CHAN DUNG

BUI CONG CUONG!, PHI ANH QUAN?

L Vién Todn hoc, Vién Khoa hoc va Céng nghé Viét Nam
2Cuc Cong nghé Tin hoc nghiép vu - Bé Cong An

Abstract. Decision-based neural networks (DBNNs) were originally proposed by Kung and Taur [1]
for robust pattern classification. One unique feature of DBNNs is that they adopt a modular network
structure. Thus, a DBNN is composed of a number of small sub-networks, with each sub-network
representing one class. In this paper we proposed a modified learning algorithm with an unknown
number of classes . The modified algorithm showed its effectivenenss in a face recognition with simply
extracted facial features. Some expermental results performed with the ORL face database and BiolD

Face Database should be presented.

Tém tit. Mang noron dya trén quyét dinh duge phat trién béi Kung va Taur [1] cho bai todn nhan
dang mau. Mot dic trung quan trong cia mang nay la chiing ké thira cling mot cau tric mang, tirc
14 mang noron hoc ting cuong dua trén quyét dinh bao gbm mot sé mang con, ma méi mang con
nay tuwong tmg véi mot mau can phan loai. Trong bai bdo nay ching t6i gidi thiéu mot giai thuat
luyén cdi tién véi s6 16p khong duoc xdc dinh trirée. Gidi thuat cii tién nay chi ra rang né hiéu
qua trong bai todn nhan dang chan dung véi cdc dac trung duoc trich chon mot cdch don gidn. Bai
bdo cling gidi thiéu mot s6 két quéd thuc nghiém véi Co sd dir lidu 1a tap co sd dir liéu cia ORL va
BiolD. v& co s& dir lieu 18000 anh chan dung thu nhan tir Cuc xuit nhap cdnh Bo Cong an.

1. CAC PHUONG PHAP TRICH CHON DAC TRUNG KHUON MAT

Trich chon dac trung la mot phan khéng thé thiéu cia moéi hé nhan dang véi muc dich
lam gidm thicu s6 chieu cia khong gian déi twong. Trong bai bdo nay, ching téi st dung
mot vai phwong phép thuomg dwoc st dung trong xit Iy anh dé 4p dung cho viéc trich chon
dac khuoén mat (xem [2]).

s A Lugc dé mic xdm
Bién doi Furie )

Bién ddi Cosin

Hinh 1. Cac phuong phap trich chon dac trung
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Gia stt trén anh khuoén mat thé hién néi bat va to nhat kich thuwée M x N. Néu coi moi
diém anh 1a mét dic trung twong thich kich thuéce vecto dic trung cho toan bo anh gdc sé
rat 16n lam cho t6c do xit Iy bi cham di rat nhieu. Cdc phwong phép trich chon dic trung
dwogc minh hoa nhw Hinh 1.

1.1. Phwong phap bién d6i Furier r&i rac (DFT - Discrite Fourier Transform) [3]

St dung bién ddi Furier cho phép nhan dwoc céc dac trung cé tinh chdt bat bién so véi
st dich chuyén theo chu ky cia viing chita khuén mat trong tong thé anh goc. Céng thitc
xéc dinh vecto dac trung tir cdc bién doéi Furier duoc tinh toan nhuw sau:

1 Ml 7j277@ 7j277m
C(p,r) = WZZX(m,n)e Ne M |.
m=0 n—=

Két qua chi ra rang vecto dic trung trd nén nhay cdm véi hinh ddng khuoén mat hon la
mau sac cia khuén mat. Nhu trong Hinh 1 ching ta thay nang lwong quang phé tap trung
& chinh gitra 4nh va ¢é tinh chat déi xing, vi vay dé thu duoc két qua chinh x4c thi ching
ta can dui 20 gid tri quang phé trong két qua bién d6i Furier, nhw vay kich thuéc cia vecto
dac trung 1a 20 x 20/2 = 200.

1.2. Phuong phap bién d6i Cosin ([4])

Y nghia cia st dung phuong phap bién dsi Cosin & chd tir hé théng cdc ham bién doi
Cosin cé thé xay dung dwoc mot ham xap xi véi cdc ham dac biét trong bién déi KLT
(Karhunen Loeve). Phwong phap nay cho phép thay thé céc bién doi thanh phan chinh (PCA
- Principle Component Anlysis) hay phép bién d6 KLT ([10,11]) bang nhirng bién déi don
gian hon va thé hién dnh gdéc bang vecto dic trung cé s6 chiéu nhé hon rat nhieu. Nhu trong
Hinh 1 ching ta thay ning lrong quang pho tap trung & géc trai trén phia trai trong mot
khung cé kich thwéc 20x20 do vay chitu cia vecto dic trung la 200. Coéng thitc bién doi

Cosin nhw sau:
M-1N-1

C(p,r) = apaq Z Z X (m,n) cos T

m=0 n=0

Cm+1p w2n+1)r
cos :
2M 2N

Ciing nhu phwong phép bién doi Furier, vecto dic trung s& nhay cdm véi khung hinh
khuén méat hon la mau sic cia da.

Néu anh géc thé hién dudi dang ma tran X s« n khi dé dac trung cia phd chinh la két
qud cda phép nhian ma tran Ty XpmxnITNxp, trong dé Trxpy va Tyxp 13 cdc ma tran
trong bién déi Cosin:

1
—, véip=0,m=0,1,....M—1,
TP M= [t(}’am)] t(p’m) _ \Y M
x Mo M 2 2m+Dp .
—cos————, voip=1,..P—-1,m=0,1,... M —1.
M 2M
1
—, véip=0,n=0,1,...N—1,
Tnwp = (157, 607 =V

cos————=, véip=1,...P—1,n=0,1,...,. N—1.
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1.3. Phuong phép st dung biéu dé mirc xam ([5])

Trong phwong phdp nay gid tri cdc cot cua
bieu d6 dac trung cho s phan bd theo tan s6
cac 16p do séng cia anh. Trong cong viéc so
sanh cdc dnh véi nhau thi hinh dang cia bieu
do déng vai tro rat quan trong. Trong Hinh
2 cho ta thay su khic nhau vé bieu do mitc
sdng doi véi 2 ngudi khiac nhau va su twong
dwong ctia bieu do déi véi cling mot nguoi.
Tuy nhién can lwu ¥ rang biéu do mitc sdng

chi minh hoa cho tan s6 xuat hién cia gia tri

do sang, chinh vi vay néu nhw 2 bitc dnh nhu

nhau ve céc vat thé trong né nhung dwgc chup & nhitng dé sang khéc nhau thi s& ¢é hinh
dang khac nhau. Chinh vi viy ma phwong phap nay thuong dwoc dung trong truong hop
anh sang chiéu va déi twong cé the kiem soat duoc.

2. MO HINH MANG NORON HQOC TANG CUONG
DUA TREN QUYET PINH

Véi cdc dic trung ¢6 duwoc, hién nay cé rat nhiéu phwong phdp hiéu qua dwoc sit dung
nhw nhan dang theo ciu tric, nhan dang theo mo6 hinh Markov, va nhan dang theo mo6 hinh
mang noron. Trong dé mé hinh mang noron da dwoc st dung khé hiéu qua dé nhan dang
khuén mat véi nhieu moé hinh mang dwoc dé xuat. Mo hinh mang noron hoc tang cuong dura
trén quyét dinh véi co ché ké thira cling mot cau tric mang két hop véi nhitng cdi tién ve
gidi thuat luyén cho phép mé rong s6 16p can phan loai da cho nhirng két qua tot doi véi bai
toan nhan dang chan dung.

Mang noron hoc tang cwomg dwra trén quyét dinh (DBNN) nguyén thiy dwoc phét trién
béi Kung va Taur cho bai todn phéan loai mau tho. Mot dic trung co ban cia cdc mang noron
dua trén quyét dinh 13 ching ké thira cling mot cau tric mang, titrc 1a mang noron hoc ting
cwong dua trén quyét dinh bao gom mot s6 mang con, ma moéi mang con nay twong ing véi
mot mau can phan loai. Cau tric cia mang DBNN dwoc minh hoa trong Hinh 3, trong dé
moéi mang con dwoc dic trung bang moét ham todn hoc (basic function) ctia vecto tin hiéu
vao X va ma tran trong s6 lien két Widwoc ky hiéu 1a Net, Net = (X, W)).

Output
QW) | | DEXW,) QXW,)
x(1) x(2) x(N)

Hinh 3
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2.1. Mot s6 dang ham Net

a. Ham téng (Linear Basic Function)

~ s N X 3 N ~ 7 z 2 N N N 4
Mot cach biéu dién Net don gidn nhat 14 tong céc tich cia tin hiéu vao x; va cdc trong
s6 w; twrong tng:

N
Net = ®(X, W) = > waw;,
i=1

trong dé N 14 s6 chiéu cia tin hiéu vio va [ 1a chi s6 ciia mang con thit [. Day la céch bicu
dién don gidn nhat va ciing hiru ich khi chiing ta xay dung mot mang véi nhiéu noron cho
bai todn kha tach tuyén tinh.

b. Ham co sé zuyén tam (Radial Basic Function - RBF)

Net duoc bicu dién 1a mot ham cia khodng cach gitra tin hiéu vao va noron trung tam
(trong d6 noron trung tam dwgc hiéu theo nghia gan vé&i tin hiéu vao nhat):
2
e = wil]

Net = ®(x,w;) = 5

Twong tw nhw gidi thuat luyén Kohonen|[6], ham RBF dic biét té ra htru ich d6i véi cde
bai toan phan loai v4i cac dwdng ranh gidi phi tuyén.
c. Ham co sé elip (Ellipptic Basis Function - EBF)

Co s cla viec 4p dung ham RBF 14 gid thiét rang khong gian dac trung la doc lap tuyén
tinh va dong nhat theo tat ca chieu cia khong gian dic trung. Tuy nhién trong thuc té su
khéc nhau gitra céc tap dac trung duwoc ¢é nhiéu mitc do phu thudc vao khai niém do do
khodng céch gifra 2 vecto ndo dwoc 4p dung. Vi vay ham EBF cho moi 16p mang con thit [
dwoce bicu dién:

N

Net = ®(x,w;) = Zozlk(ﬂck —w)® + 0y,
k=1

trong dé6 N la s6 chieu clia mau vio, ma tran trong s6 w; bao géom tat ci cac tham s
Qe Wik, 7.

2.2. Luat hoc ting cudng dwa trén quyét dinh

Mang noron hoc tiang cuwdmng dwa trén quyét dinh thuoc 16p mang hoc cé gidm sat. Thong
tin chi dao trong qud trinh hoc chi cho biét s phan loai diing ddi véi moi mau luyén. Thong
tin chi dao 14 mot tap cac ky hieu T' = {t;} dwoc gan nhan cho moi mau luyén. Muc tiéu cia
qué trinh luyén mang la tim kiém ma tran trong s6 ciia mang sao cho ddp ting dwoc véi bai
todn can phan loai. Chién liwoc hoc cia mang dwoc minh hoa nhuw Hinh 4, véi moi mau luyén
di qua mang, véi viéc lan truyén tin hiéu cia mang va dwa vao thong tin chi dao sé quyét
dinh céc vecto trong s6 clia mang cé can hiéu chinh hay khéng theo 3 nguyén tic luyén doi
véi luat hoc tang cuwdng dua trén quyét dinh:

- Ma tran trong s6 chi dwoc cap nhat khi xdy ra trudmg hop phan loai sai.

- Khong phai toan bo cdc noron déu duoc cap nhat lai trong s6 ma chi ¢é cdc noron trong
mang con twong ing véi mau luyén duoc luyén tang cudng va cédc noron trong mang con
twong tng véi viée phan loai nham dwoc luyén nguoc tang cudong.
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- Do dudng ranh gigi gitra cdc mau phu thuoc vao ham Net nén ma tran trong s6 W
dwoc cap nhat theo hudng gradient ddi véi luyén tang cudmg va nguoc gradient doi véi luyén
nguoc tang cuong. Co nghia la :

AW = £pVo(X, W),
trong d6 7 1a hang s6 luyen.

V(z, w) =

W) (06 06 06T

ow Awy’ Owy’ " Dw,

trong d6 v la tong s6 mau luyeén.

Phén loai ding Phén loai sai

+— — — Thong tin luyén —_—————
Khéng higu Hiéu chinh trong
chinh trong s8 s6 cac no ron

L8p théng cudc

|
|
. |
(Winner class) |
|
|
Y(1) Y(2) Y(L) |
D1 : 2 ; DL :
S S B S
W1 W2 WL
x(1) x(2) x(N)
Hinh

Thuét toan luyén

Cho truée tap mau luyén S = {a(V, .., 2™} trong dé mdi phan tir (™ ¢ RN duoc
phan loai vao mot trong L 16p cho truée {Q;,7 = 1, ..., L}, moi mot 16p dwoc moé hinh héa
b&i mot mang con (subnet) véi Net = ¢(X, W;), i =1, ..., L.

Gid st ring mau luyén thit m : 2™ dwoc biét 13 thuoe ve 16p Q; va ta cé:

(2™ wl™) > g™ wi™) Wi £ ],

dieu dé cé nghia 1 16p j dwoc goi 1a 16p thang cude. Khi dé x4y ra 2 truong hop:

- Néu i = j, tire 1a mau luyén (™ da dwoc phéan loai ding va khi d6 khong ¢in phai cap
nhat lai ma tran trong so.

- Néu i # 7, tite 1a mau luyén 2™ bi phan loai sai, khi dé ma tran trong sé W duwoc cap
nhat lai theo qui tac:

+ Hoc tang cuong:

WD = ™ G gve(x, wh).

1

+ Nguwoc tang cuong:

m—+1 m
Wi = Wi g ve(X, wy).

Chi § ring véi moi k # 4 va k # j thi W™ = wm),
Toc do hoi tu: Theo [7], gidi thuat luyén ting cuong dwa trén quyét dinh luén hoi tu dén
két qud toi wu sau mot s6 lan lap hiru han.
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2.3. C4u tric mang

Chuing ta da quen véi cau tric mang 16n dwoc thiét ké cho tat ci céc 16p can phan loai
dugce goi 1a cdu tric “Tat cd cdc 16p trén cing mot mang” (All-Class-in-One-Net: ACON).
Trong cau triic nay, noron trén 1ép ra dwoc néi day di véi cdc noron trén 16p lien ke, vi vay
d6i v&i cau tric nay thuong biing né két néi khi s6 1ép can phan loai lén dan dén tinh trang
kéo dai téc do 6n dinh cia mang trong qud trinh luyén mang.

A A AT
Sihid e

Lép vao
Hinh 5

Mot dic trung cia cdu tric mang hoc tang cuomg dua trén quyét dinh 1a cau tric “moi
16p mot mang” (One-Class-One-Net: OCON). Trong Hinh 5, ching ta cé thé thay su gidm
10 rét cac két ndi cia cau tric OCON so véi cau tric ACON. Buée ti€p theo, moi mang
con duwoc xay dung tir nhiéu noron, ¢é 2 ciu tric doi véi mang noron hoc ting cuwdomg dua
trén quyét dinh dwoc nghién citu la cau tric nit an (Hide-node) nhuw Hinh 6a va cau tric
subcluster nhw Hinh 6b. Dé thuan tién cho viéc danh chi s6 d6i véi cau triic mang ching ta
gan chi 6 1 cho moi mang con va chi s6 k; cho cdc noron trong ciing mot 16p {. Khi dé ham
md hinh cia mang cho mang con thit [ Net; = ¢(x, w;) va ddi véi moi noron k; trong mang
con thit I Nodey, = p(x, wy,) trong d6 ky = 1, ..., Kj va K; 1 86 noron trong mang con thit /.

Trong cau tric ndt an, ham net dwoc xdc dinh bang tong cdc net cia céc noron duwoc
trong so:

K1

Qﬁ(%‘,’wl) - Z Ck190<$7wkl>7

k=1

trong dé {cx, } dwoc xdc dinh 1a cdc trong s6 cla noron cia lép ra doi véi moi mang con. Tin
hiéu ra cta moi mang con dwoc x4c dinh nho cédc ham kich hoat: Out = f(net) v6i cdc ham
thuwomg dwoc sit dung nhw ham dau, ham sigmoid va ham Gaussian.

Ham chir S (Sigmoid function),

1
flui) = [y

Ham Gaussian,

Trong cau tric subcluster, thay vi sit dung cdc trong s6 cia noron trén 16p ra, chiing ta
st dung giai phdp “ngudi thang dwoc tat” (winner-take-all), titc la chi ¢é noron thang cudc
dwoc gan trong 6 lién két 1 1 con lai déu cé gia tri 0. Trong gidi phép nay, st dung 2 khai
niém Local winner v Global winner, trong dé Local winner 14 noron thiang cudc trong cling
mot mang con. Local winner cia mang con thit I dwoc danh chi s6 s;
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s; = Argmaxy, p(z, w,).

Global winner 14 mang con thing
gitra tat cd cac mang con khic. Mang
con thit j sé dwoc goi la Global win-
ner néu nhw né la Local winner va
16n hon tat cd cac local winner khéac,
c6 nghia la:

wi@,ws;) > o1z, ws,), VI # .

Tin hiéu vao sé dwoc phan loai
14 thudc vao 16p thir § néu nhr mang
con thit j la Glocal winner.

Dai véi cau triic subcluster, giai
thuat luyeén tang cuong duoc ap dung
véi viee thay thé

Oz, w;) < pil, ws,).
Gidi thuét:

Mot m6 hinh mang nhiéu mang
con vé&i cac s;, s4... la cac local win-
ner twong ung. Gid st rang mau
luyén ("™ duoc biét 1a thuoc ve 16p
); nhung mang con thit j lai duwoc
chon 14 global winner. Néu nhuw ¢
j, tike 1a mau 2™ bi phan loai sai,
khi dé céc trong s6 dwoc hiéu chinh
theo qui tac:

W(m+1) _

S5

W(m+1) _

S5

Ké&t qua nhan dang

=
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MAXNET

Outpu Outpu

Outpu

ol lo|lo

Lép L

Hinh 6a

Ké&t qua nhan dang

Global winner

MAXNET |
Local tocat tocaf
winne winne winne
r r
e ]| [ ]
Lép 1 Lép 2
I
5
o
E]
Hinh 6b

8

Wi L nVe(X, W,).

Wi +nVe(X, Ws,).

Sy

N6i cich khac, luyén nguoc tang cuong dugc 4p dung cho mang con global winner va

luyén tang cwong dwroc 4p dung cho mang con local winner diing véi 16p can phan loai.

Héng s6 luyén n

Ngoai viéc céc gid tri trong s6 dwoc khdi tao ban dau mot cadch ngau nhién cé dnh hudng

téi qua trinh luyén mang thi moét nhan t6 khac anh hudng t&i hiéu lue va do hoi tu cia

gidi thuat luyen ting cuong dwa trén quyét dinh 1a hang s6 luyén 1. Khong c¢6 mot gia tri

duy nhat phut hop véi céc bai toan khac nhau. Hang s6 luyén thuong duwroe chon bang thire
nghiém cho moi bai todn tng dung cu thé bang phwong phép thir sai. Hang sé luyén n 16n
lam tang toc qua trinh hoi tu. Piéu nay khong cé loi vi thi tuc hoc sé két thic nhanh tai

~ oA ~ . & ~ ’ N ~ A~
mot cue tieu cuc bo gan nhat. Nguwoc lai néu hang s6 luyén qua nhé thi toc do hoi tu cia

gidi thuat tré nén rat cham.
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Trong bai nay ching téi thit nghiém cai dat véi hang s6 luyén thich nghi twong ing véi
céc tinh trang luyén cia mang. Hang s6 luyén sé ting hoic gidm tuy theo téc do hoi tu va
hiéu qua cia qud trinh luyén. Tiéu chuan dé danh gid hiéu qua cia mang la s6 mau nhan
ding tang lén hay gidm di sau mot so lan luyén nhat dinh. Néu nhu s6 mau luyén duwoc phan
loai diing gidm di thi hang s6 luyén can tang lén, nguroc lai néu nhw s6 mau luyén dwoc phan
loai diing tang 1én mot cdch dot bién thi hang s6 luyén phai dwoc gidm di, nham gidm toc do
héi tu cia mang. P& dam bdo tranh tinh trang hing s6 luyén dao dong xung quanh gia tri
dwoc chon, viéc thay ddi hang s6 luyén dwoc thir nghiém nhw sau:

an khi s6 mau sai tang len véi 0,4 < a < 0,6
n =< Bn khi s6 mau sai gidm nhieu véi 2,8 < 3 < 3

7 trong cac truong hop con lai.

3. NHUNG CAI TIEN TRONG GIAI THUAT LUYEN
vOI SO LOP KHONG XAC PINH

Khi mat phang phan cach gitra céc 1ép 1 16 rang va s6 1ép da dwoc xéc dinh truée, ching
ta c6 thé dé rang xédc dinh dwoc ma tran trong s6 t6i wu cho bai toan phan loai. Dé tang bor
phan céch gitra cdc 16p, chiing toi dé xuat sit dung khai niém khoang cich trung binh gitra
céac 1ép £ dé danh gid viec lra chon lép thing cude

(™ wl™) > g™ wi™) + £, i £, (%)

khi dé j mé&i dwoc chon 13 16p thang cude. Trong dé £ dwoc x4c dinh
N-2 N-1

2
Ezmz Z [l — ;]

i=0 j=i+1

v6i @;, @j 1 cde vecto dic trung dal dién cho moi mau thit tiéu bie¢u cho mdi 1ép, trong nhan
dang chan dung d6 14 céc anh chan dung chup chinh dién tiéu biéu cho méi déi twong. Trong
truomg hop bai todn s6 16p khong xdc dinh truée, gidi thuat duoc cdi tién nhu sau:

B1. X4c dinh mét s6 1ép nao dé can thiét dé cau triic xay dung mang. Tién hanh luyén
mang v&i s6 1ép doi twong ¢6 dinh.

B2. Tinh khoing cich trung binh = gitra cic 16p doi twong da chon. Tiép tuc thu tuc
luyén tang cuwong va ngwoc tang cuong véi muc dich cue dai héa bo phan cach gitra cac 16p.
Tai vong lap thit &k, néu (*) khong dwgce thdéa man giam £ = 0, 6z.

B3. Bo6 sung mot 16p méi bang cidch thém moét mang con c¢é cau tric nhu cédc mang con
khéic da cai dat cho céc 16p truée. Ap dung gidi thuat luyén ting cwong cho mang con véi
moi mau phan loai sai

W m+1) W(Zﬂ) +nVo(X, Ws,).

S; s

Gii thuat luyén dirng khi véi mau vao thude 16p méi, tieu chi chon 16p thang théa (*).

4. CO SO DU LIEU THU NGHIEM

Ngoai mot s6 anh chan dung truwe tiép thu nhan, cdc két qua duoc thir nghiém trén tap
dnh cia hang ORL va BiolD véi anh chan dung cia 40 ngudi, moéi nguoi 10 kieu dnh chup
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khéc nhau, trong dé ¢é 3 anh dugc stit dung minh hoa cho phwong phép trich chon dac trung

str dung lwge do mite xdm ([8,9]).

Bdng 1. Kich ¢& vecto dac tring

Phwong phap/ | Bién doi Fourier | Bién doi Cosine | Lwgc do mirc xam
Kich c&
Tham s6 2010 2020 256
Kich co& 200 200 256

Tat cd cic anh déu duoc lvu dudi
dang anh 256 mitc x4m chuan BMP cé
kich thudc 92x112.
vecto dic trung doi véi tirng phwong

Kich thuéc clia

phéap trich chon dac trung dwoc cho
trong Bang 1.

Déi véi moi phwong phéap trich chon
dic trung chung toi danh gid két qua
thir nghiém s6 lwong mau hoc va s6
lrong mau thir trong tong s6 10 anh
clla moi doi twong. Két qua thir nghiém
duoc cho trong Bang 2 véi viéc chon

X .~ ~ ~ N X ~ N X
ngau nhién mot s6 lwong anh lam mau luyén va mau thit.

Bdng 2. Két qua nhan dang

Phuong phép 2/8 | 3/7 | 4/6 | 5/5 | 6/4 | 7/3 | 8/2

Bién doi Furier 65% | 82% | 85% | 89% | 91% | 96% | 98%
Bién doi Cosine 68% | 83% | 87% | 90% | 91% | 98% | 100%
Lugc do mitc xam | 68% | 84% | 88% | 90% | 95% | 97% | 100%

Trong két qua trén ta thay phwong
phap trich chon dac trung dwa trén lugc
d6 mitc xdm cho két qua khé cao, tuy
nhién két qua trén chi phit hop véi co
s& dir lieu cia ORL, doi véi nhimg
bitc 4nh tw thu nhéan, do s da dang
ve do sang toi nén két qua khong tot
bang. Mot phwong phap thwong dwoc
str dung véi phwong phép nay la trude
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khi xit Iy, 4nh dwoc can bang sang, két qua dat dwoc ciing gan twong dwong.

Bdng 3
Mo hinh Ty 1& 16i | T.gian phan loai | T.gian luyén
Mang no ron dwra trén quyét dinh xdc suat 4% 0,8 giay 35 phit
Mang no ron anh xa tu to chirc 3,8 % 0,5 giay 4 gir
Mang no ron dwa trén quyét dinh 4% 0,8 giay 1 gitr

DBai véi co s& dir lieu 18000 anh chan dung thu nhan duoc tir Cuc xuat nhap canh Bo
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Cong an, giao dién chwong trinh dwoc thiét ké nhu hinh trén véi dnh bén trai 1a dnh tra ciru
va bén phai 1a danh siach cdc anh tra citu duwoc sap xép theo thit tu gidng véi anh tra ctu
nhat dua trén nguong sai khac véi anh tra cttu. Céc két qua thir nghiém so véi mot s6 mo
hinh khéc dwoc ddnh gid bdi Bang 3.

Céc két qua trén duwoc thue hién véi cing mot phuwong phap bién doi consine trén cling
mot co s& dir lieu 18.000 anh

5. KET LUAN

T céc két qua dat dwoc bang cdc phwong phép trich chon dic trung dom gidn va mo
hinh mang noron hoc ting cudmg dua trén quyét dinh cho thdy moé hinh don gidn va téc do
xtt 1y nhanh, hiéu qua (Phwong phap bién doi Furier ¢é téc do xir Iy cham nhat). Do cdu
tric mang don gidn nén viéc st dung tai nguyén cia may tinh ting khong qud lén nén cé
thé mé rong kich ¢& cia co s& dir lieu. Mot tinh chat quan trong khéc la khi bé sung mot
d6i trong méi vao trong co s& dit liéu, hé thong khong phai t6 chite lai cau tric cia mang
ma chi phét trién thém moét mang con méi do vay mang phai khong hoc lai nén s6 lwong déi
twong khong bat budc phai xdc dinh triéde, phit hop véi bai todn nhan dang chan dung trong
thue té. Tuy nhién thoi gian luyén mang van chwa dwoc t6i wu so véi mang cing loai dwoc
phét trién dua trén xdc suat, vi vy hwéng nghién citu ti€p theo cia ching t6i 13 moé hinh
mang noron dua trén quyét dinh xdc suat cho bai todan nhan dang chan dung.
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