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ABSTRACT

Image recognition plays a very important role in the current digital
revolution because it is the foundation of many practical applications.
This research proposes the image recognition problem by two-
dimensional interval extracted from the texture feature. Based on the
overlap distance and the extracted interval feature, a fuzzy clustering
algorithm for the image is proposed. This algorithm can determine the
appropriate number of clusters for the image set, the particular images in
each cluster, and the probability of belonging to the clusters of each
image. The proposed algorithm is detailed step-by-step in theory, and
illustrated by the numerical example. Applying on a specific image set,
the proposed algorithm gives the best result in comparison with others.
This research can be deployed to many practical problems related to
image recognition.

TOM TAT

Nhan dang anh co vai tro rat quan trong trong cugc cach mang 56 hién
nay vi né la nén tang ciia nhiéu tng dung thiee té. Nghién ciru nay dé nghi
viéc nhan dang anh boi khoang hai chiéu dwoc trich xudt tir ddc trung két
cau. Dya vdo khodng cach chong lap va dic trung khodng dwoc trich
xudt, mot thudt todn phan tich chim mo cho anh dwoc dé nghi. Thudt todn
nay cé thé xdc dinh 80 chum thich hop phai chia cho mot tdp anh, nhirng
anh cu thé trong méi chiim va xdc sudt thugc vao cac chim cia moi anh.

Thudt todn dé nghi dwoc trinh bay chi tiét timg budc vé mat 1y thuyét va
dwoc minh hog boi vi du 56. Tl hwec hién trén mot tdp anh cu thé, thudt toan
dé nghi da cho két qua tot nhat trong so sanh véi cdc thudt todn gan day.
Nghién ciru nay cé thé trién khai cho nhiéu van dé thuc té lién quan dén
nhan dgng danh.

1. GIOI THIEU

liéu Ién nén nhan dwoc rat nhidu sy quan tdm cua
cac nha thong ké va cong ngh¢ thong tin (Cabanes

Phén tich chum 13 mot bude phat trién quan
trong cua nhan dang thong ké va khoa hoc dir ligu.
NO phan chia dir li¢u thanh cac nhém sao cho nhiing
phan tor trong cung mot nhoém co su tuong tu nhiéu
hon so véi nhitng phan tir ciia nhom khac. Vi phan
tich chum dugc xem 13 budc dau tién trong xr 1i dit
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etal, 2013; Tai & Thao, 2018a). Déi twong clia phan
tich chum c6 thé 1a cac phén tir roi rac, cac ham mat
d6 x4c suét va cac khoang. Phan tich chim cho cac
phan tir roi rac (CDE) duoc nghién ctru diu tién voi
nhiéu két qua ca vé mit Iy thuyét va ang dung (Tai
& Thao, 2018b; Tai et al, 2019). i véi dit liéu I6n
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va phuc tap nhu hinh anh, mdi déi twong can dugc
xem 1a mot phan phdi, phan tich chim cho ham mat
d6 xac suat (CDF) dwoc dé xuat. CDF di cho thay
nhiing loi thé trong mot s6 truong hop tng dung
thuc té so voi CDE. Nhiing két qua quan trong trong
nhitng nim gan day d6i véi CDF dugc nghién ciru
trong Montanari and Calo (2013) va Tai et al.
(2017).

Bén canh hai loai dit liéu trén, trong sy phat trién
kinh té xa hoi, chung ta ciing luu trit nhiéu dit lidu
khoang nhu nhiét d6, luong mua, dinh 14, .... Nhitng
dit liéu nay doi hoi phai ¢6 thuét toan phén tich chum
cho dir liéu khoang (CID). So véi CDE va CDF thi
CID di dugc d& xuit muon hon nhidu. Tuy nhién,
n6 ciing nhan duoC Sy quan tadm lon cua cac nha
thdng ké trong nhimng niam gan day (De Carvalho et
al., 2007; Ren et al., 2009; Hung et al., 2016). Tat
ca cac phuong phap trén da sir dung khoang cach
Euclide, Hausdorff, City-block dé xay dung thuat
toan, nhung khoang cach chong lap chua dugc quan
tam. Bén canh d6, hau hét cac nha nghién ctu van
chwa dé xuat dwoc phuong phap xac dinh sé luong
chum, ngoai trir nghién curu cua Hung et al. (2016).
Céc thuat toan trén ciing c6 han ché khi cac khoang
¢6 su chong lap nhiéu. Vi vay véi déi tuong phic
tap nhu hinh anh, chiing thuong cho két qua sai lam
cao.

V6i sy phat trién manh mé cua céc thiét bi ghi
hinh, dir liéu anh ngay cang trd nén rat phd bién.
Trong xt 1y dir li€u, hinh anh dugc dac biét coi trong
vi n6 1a nén tang ciia nhiéu @ng dung thyc té trong
cac linh vic. Nhan dang anh 1a co s& quan trong dé
ap dung trong ndng nghiép, y hoc, an ninh va moi
trudng (Arivazhagan et al., 2010). Cé rat nhiéu
phuong phap dé phan loai mét tap hop dnh thanh cac
nhom khac nhau. Hau hét cac phuong phép nay dua
trén trich xudt cac dic trung cua anh nhu mau séc,
két cau va hinh dang. Khi cac dic trung duoc trich
Xuit, ching thuong duoc biéu dién dudi dang ma
tran s6 (Setia et al., 2006; Eleyan & Demirel, 2011;).
Viéc nhan dang anh tir ma tran s6 c6 han ché vé chi
phi tinh toan va mirc d chinh xac. Khi anh di dong
hoic bi xoay, nhan dang anh tir ma tran sb gap rat
nhiéu kho khan (Engin & Cavusoglu, 2019; Fadl et
al., 2020). Mot huéng biéu didn khac 1a trich xuét
anh thanh ham mat d6 xac xuit (Tai et al., 2017,
2018a). Huéng nghién ctru nay co thé khic phuc
duoc viéc trich xuat anh thanh ma tran, tuy nhién né
lai phat sinh thém kho khin méi. D6 1a van d& wéc
lvong ham mat do xac suat. Mic du co rat nhiéu
nghién ciru vé van dé nay, tuy nhién cho dén nay van
con nhiéu han ché. Trong bai viét nay, tir mot anh
da cho, két cau cua nd duoc tric xuit thanh mot
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khoang hai chiéu. Khoang nay duoc sir dung dé dai
dién cho anh s& lam giam bg nhé dugc sir dung trong
qué trinh xir 1y. Cac khoang duoc trich xuat cho tap
anh s€ duoc s dung lam dau vao cho thuat toan
phén tich chum mo.

Dé xy dung chum khodng, diéu quan trong nhat
1a tim ra mot d6 do thich hgp danh gia mirc do glong
nhau cua cac phan tu. Nghién ctru nay dé xuat sir
dung khoang cach chong lap trong truong hop mot
chiéu va nhiéu chidu nhu mot tiéu chuan dé xay
dung chum. Trong nhiéu truong hop, khoang cach
nay réat phu hop véi nhiéu tap dir liéu khoang va co
loi thé hon so v6i cac khoang cach khac. Dua trén
tiéu chuén nay, thudt toan phén tich chim mé cho
anh duoc dé& xuit. Thuit toan c6 thé xac dinh s6
luong chim thich hop cho méi tap anh, cac anh cu
thé trong mdi chum va xéc suat thudc vao cac chum
cta mdi anh. Thuat toan dé xuat dugc thuc hién trén
chuong trinh Matlab di duoc thiét lap, dugc trinh
bay chi tiét timg budc va dugc minh hoa boi vi du
s6. Vi du s6 ciing cho thdy wu diém cua thuat toan
dé nghi khi so sanh véi cc thuat toan phd bién khac.

2. CACPQ PO XAY DUNG VA PANH
GIA CHUM KHOANG

2.1.
Cho hai khoang trong khong gian p chiéu

a=(a,3][a,a,]..[a,a,))
b=([b,,8.1.[b,.5,].....[0,.b,]).

Khi do6, nhitng khoang cach phd bién sau dugc
sur dung trong phan tich chum dir liéu khoang:
* Khodng cdach Hausdorff:
dy(a,b) = ¥¥_,(max {|a; — by, |@; —
* Khodng cdch City-block:
dc(a,b) = X, (la; = byl + |@; — by]).
* Khodng cdch Euclide:

de(ab) = [0, ((e— b + (12— 5)2). ()
* Khodng cdach Minskowski:
du(a,) =[S, (@ — b + (12— B)?) @)

Cac khoang cach dugc dinh nghia baoi (1), (2),
(3) va (4) danh gia sy khac nhau gitta hai khoang chi
dua trén can dudi va can trén cta chung. Nhiing
khoang cach nay khong xem xét dén muc do chong
l4p gitra cac khoang. Bé khic phuc diéu nay, khoang
cach chong lap duoc dé ngh.

Khoang cach pho bién giira hai khoang

bil}). (@)

@)
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2.2. Khoang cach chong lip

Cho hai khoang p chiéu a=[a;;d;] va
b = [by; by]. Khi d6, khoang cach chdng lap gitra
hai khoang dugc dinh nghia bai cong thuc (5).
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O(A,B) 1a dién tich phan chong lap gitraa va b
D(a,b) = max{rpip{dE (a',b"}}.

Trong truong hop mot chiéu, cong thirc (5) duoc cu
thé bai (6):

O(a,b)
d,(a,b)=D(a,b).| 1-———— |, 5
o(ab)=D( )[ 2ra+1j (®)
; 1 op ~
trongdor, = ;Zi=1 la; — a;|,
0 khi [c,—c,|<n,-r,
(e -] +r, -1, )|1- A | i e, —c,| <1, -1,
2r, +1
le, —c,| kni =1 =0,
d,(a,b)=
o (|c —c|+r—r)1—L|Ca_Ch| khi |r,—n|<|c,—c,| <1, +T ©
a b a b 2r +1 a b a b a b
(e -, +r,-n )| 1+ e -6l-0.+5) khi [c,-c,|>T, +1,,
2r, +1
trong do — Chi s6 MI (Marina, 2007):
C R
1 A 1 ~ n
o =5(a+a:),c, =5 (by +by), = -1/2{; Z;n” +Z; len“ }+;;n§1/(2),
1 1 ~ = ER [ENE
1, ==-|ay —a,| var, ==|b; — by|.
o =zla—dlvan =5l ‘ i _ ChisbRI (Rand, 1971):

Trong trudng hop khoang p chieu (p > 2) khoang . ¢ ¢ R
cach chong lap dugc dinh nghia nhu céng thac (6), - (2)_ 1,2{2(2)1” 2+Z an } 22”5 /(2),
trong do ) =1 i [y

1 " 1 ~ . ..
Ca = ;Z?=1(ai +a;),cp = ;Z?=1(bi + by), trong do Nij 1a so phﬁn ttr thudc chum u; va Vj Vol
T, = %EL la; — @;| var, = %Zle b; — by|. 1<i<R1<j<C: ni:nj Iar} lufyt la s6 phan tu cua

2.3, Tiéu chi dénh gi chim chum U, va vj; n latong s6 phan tu.

Cho U = {uy, Up, ..., Ur}, V = {V1, Vo, ..., Ve} 12 Déi véi thuat toan xay dung, chi s6 MI cang nho
hai phan viing ciia cung mt tap dit lidu co R vacC thi két qua thuat toan cang tét. PSi véi cac chi sb
chim twong tmg. Céc chi s6 dugc si dung dé danh CR, HI va RI thi gia tri ca ching c6 y nghia nguoc
gi4 chit lugng cua cac thudt toan da thiét lap nhu lai.
sau: 3. THUAT TOAN DE XUAT XAY DUNG

— Chi s6 CR (Hubert and Arabie, 1985): CHUM ANH

ii[n”] [ jli(ni]i[njj 3.1. Phlr(f’ngphap trich xuat dit li¢u hinh anh
g =\2)45( 2 Ma tran dong hién mirc x4m (GLCM) cho mot

1l &(n n. MR VS hinh anh c6 kich thudc M X N véi mic xam G }é ma
5 Z[é}Z[SJ —@ Z[SJZ(SJ tran c6 kich thuéc G x G trong d6 mdi phan ti
= = =LA Pao(i,j) ciia ma tran nay thé hién tan suat xay ra

— Chi s6 HI (Hubert, 1977): cing gia tri cuong d6 sang i va j tai mot khoang cach

R c ¢6 dinh d va goc dinh huéng 8. Cu thé, mdi pgg (i, j)
Hi=1+ ZZZnS—(ZnI +an] /( ) duoc xay dung bai cong thuc (7).
j=1i=1 j=1
Peo (i, j):{((r,c),(r',c'))e M xN|d :‘(r,c),(r',c') ,9:9((r,c),(r',c')), I(r.c)=i,1(r'c)=] } (7
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Sau khi xay dyng GLCM, mot khoéng hai chiéu
sau dugc thiét l1ap bai (8).

Lete =012, +1 1 2] [ty

trong do

-0 12,u,+1,12], (8)

r, va r, 1a cac s6 ngiu nhién c6 phan phéi déu
trén [0;1],
1Y [
Hy =1
N2
1 i[
Ny ;

Z(I)pdﬁ(l J)J

©
. ;mpw(i, j)}

véi N, va N, lan luot 1a kich thuéc cua anh va

Py, (i, ) duoc xac dinh boi cong thirc (7).
3.2. Thuét toan dé nghi

Cho N anh, X ={ly, I, ..., In} ching ta can chia
ching thanh ¢ chum (c la mot S0 thich hop). Thuat
toan dé xuat gom cac budc nhu sau:

Bud6c 1. Trich xudt ddc trung cac anh thanh N
khoang: X = {a”,a?, ...,a\"} bai cong thuc (8)

va (9).

Buéc 2. Khi t =0, khai tao vécto trong tim ban
dau

(0)

Vo = { © q© . al(vo)} X.

Buéc 3. Cap nhat cac trong tam & budc tiép theo
boi cong thire (10).
S r @ w0yl

(t+1) .
/AR i=12,..
! FPv)

N, (10)

trong do

® ()
f,v") = exp{‘d—o( 7 )}

d (v(t) (t)) < pa;;(t) va f(v(t) .(t)) = 0 trong
truong hop ngugc lai, voi

a0 (6) = a;;(t—1)
ij 1+aU(t—1)f( (- 1) (t—l))

khi

,;;(0) =1,

u= ﬁzk ido (vi(t), vj(t)) la trung binh cta cac
2

khoang cach d, (v, v].(t)), A= %,

ZKJ [d ( © (t)) ,u] la d¢ léch

chuan cua khoang cach va r1a hang sd.

Budc 4. Lap lai Bude 3 cho dén khi
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maxi{{do (vi(Hl), vj(t))}< €.

Khi két thic Budc 4, néu VO ¢6 bao nhiéu phan
tir thi N anh s& dugc chia thanh bay nhiéu chum.
Gia sir khi két thac budce nay chung ta ¢6 ¢ chum.

Buéc 5. Thiét lap ma trﬁn phén ving ban dau
U = [ylk)] L trong do y =1 néu anh tht k
dugc xép vao chum th i, nguoc lai ,u( ) = 0. Tim

khoang trong tam z; cho mdi chum béi cong thirc
Sau:

L _ ()
t SN 1( (0))
Buéc 6. Cap nhat ma tran phan ving méi U m,
trong do6 cac phan tu cia ma tran nay duoc cho boi
cong thuc:

[l

i = < [ao(”. (t))] sbjsclsksh.
Budc 7. Tinh
||U w_yo " — max, (| . ﬂi(k°>|), Lap lai Budc

5 va Budc 6 t 1an cho dén khi ||U ©_
Khi thuat toan két thiic, chiing ta nhan duoc mét ma
A t) _ (t)

xép anh thir k vao chum tht i, 1<i<c1<k<
N.

trong do ,ui(kt) 1a x4c suat dé

Trong thuat toan trén & 1a mot sé rat nho, phan
anh su khac bi¢t khong c6 y nghia giira hai vong lap
lién tiép. Trong bai viét nay, & =10~ dugc chon cho
vi du s.

Thuét toan dé xuat gé)rp hai giai doan. Giai doan
1 thuc hién yiéc trich xuat cac déc trung cia hinh
anh va tim s6 luong chum thich hop (Budcl, Busc
2 va Budc 3). Giai doan 2 xéc dinh cac anh cu thé
trong ttrg chum va xac suat thugc vé tirng chum
(Buéc 5, Bude 6 va Budc 7).

4. ViDU SO

Trong phan nay, bo dir ligu duoc sir dung
bao gom 15 hinh anh vé ba loai d6i tuong (vit,
bua va 0 t6) tr co so dir licu DeepLearning,
http://deeplearning.net/datasets/ duoc thé hién trong
Hinh 1.

Buéc 1. Trich xuat khoang hai chiéu cho 15 hinh
anh X ={a1(°),a§°),...,a1(g)} theo cong thuc (8) va (9),
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tanhan ffhrqc 15 khoéng‘hai chiéu va cac khoang nay vO = {V1(0)7v20)y'."vl(g)} ~X, ta thu dwoc 15
dugc minh hoa trong Hinh 2.

. ) \ khoang hai chiéu nhu sau:
Buéc 2. Chuan hoa dir liéu khoang X vé doan

[0;1] va khai tao trong tim ban dau t = 0.

Hinh 1. Cac anh ctia ba nhém

a” =([1,5676;5,5676],[2,5685,4,5685]),  ai” =([2,6620;3,6620],[2,1664;4,1664]),
a)) =([2.1672;5,1672],[2,1684;5,1684]),  af —( [1,7779;4,7779],[2,2779;4,2779]),
a” =([1,7133;5,7133],[1,7144;5,7144]), = ([o 8049;2,8049],[-0,1947;3.8053]),

a{” =([2,3047;2,3047],[3,3062;4,3062]),

=(I

=(I

(

(I [0,2837;0,2837],[0,2841;3,2841]),

a” =([3,4402;3,4402],[2,9418;4,9418)),

=(I

=0

=(I

) =([-0,2366;3,7634],[0,7635; 2, 7635)),
0,8452;4,8452],[1,8452;3,8452]), ) =([-0,2506;3,7494],[-0, 2505;3, 7495]),
0,8262;4,8262],[2,3262;3,3262]), ) =([0,7380;2,7380],[0,2381;3, 2381]).
1,0500;5,0500],[2,0501; 4,0501]),

0

3"

ir

0ar I

0B

|

0rr

061

05 r

04 r

03r —

02 1 1 1 1 1 1 1 |
02 03 04 05 04 o7 [iF:} 04 1

Hinh 2. Cac khoang trich xuit cia 15 anh
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) =([0,4557;0,9745],[0,7769;0,7995]),  v;” :([o 7750;0,6417],[0,6553,0,7291]),
) =([0,6300;0,9044],[0,6559;0,9045]), ) =([0,5168;0,8363],[0,6890;0,7486]),
' = ([0,4980;1,0000],[0,5185;1,0000]), =( [0,2340;0,4909],[-0,0589;0,6659]),
) =([0,6699;0,9285],[1,0000;0, 7536]), ) =([0,0825;0,5747],[0,0859;0,5747]),
' =([1,0000;0,7772],[0,8898;0,8648]), ([ ~0,0688;0,6587],[0,2309;0,4836]),
'=(

=

=

[0,2457;0,8481],[0,5582;0,6730]), ) =([-0,0728;0,6563],[-0,0758;0,6562]),
[0,2401;0,8447],[0,7036;0,5821]), ( [0,2145;0,4792],[0,0720;0,5667]).
[0,3052;0,8839],[0,6201;0,7088]),

Buwéc 3. Cap nhat gia tri caa V& ={v1<1>,v§1> ..... v{?} khi t =1. Tinh khoang cach chdng lp giita cac

khoang, ta duwoc ma tran sau:

0
0,00 O
0,02 011 O

0,00 0,48 0,00 0
0,02 0,09 0,01 0,03 0

016 0,33 0,20 0,34 0,51 O

016 0,34 0,20 0,34 0,51 0,00 0

do®™=[011 0,27 015 0,28 0,44 0,02 0,03 0

0,00 0,00 0,00 0,00 0,14 0,00 0,00 0,00 0

0,00 010 0,00 0,10 0,25 0,00 0,00 0,00 0,11 0

0,38 0,60 0,43 0,60 0,80 018 0,17 0,23 0,61 0,45 0

0,34 0,57 0,39 057 0,79 013 012 018 058 042 0 O

0,46 0,69 0,51 0,69 0,90 0,24 0,23 0,30 0,70 0,54 0,04 011 0
0,47 0,70 0,52 0,70 0,91 0,24 0,24 0,30 0,71 0,54 0,05 0,11 0,00 0
10,32 0,54 0,37 055 0,76 011 011 017 0,56 0,40 0,00 0,0 0,00 0,00 0

Tirmatran ta co u = 0,1749; o = 0,1153 va @;;(0) = 1. Khi d6 trong tdm ctia Vong lap 1 duoc tinh cu
thé nhu sau:

) = ([0,4483;0,9659],[0,6992;0,8313]),
[0,5079;0,9318],[0,7086;0,8278]),
]

) [0,4748;0,8643],[0,6681;0,7637]),

)
[0,4781;0,9818],[0,6175;0,9125]),

)

)

=
) =([0,3798;0,8944],[0,6412;0,7520]),
([o 1367;0,5441],[-0,0092;0,6318]),

[0,5353,0,9573],[0, 7518;0,8448] ),

(

(

( [0,0691;0,5801],[0,0526;0,5912]),
) =([0,6831;0,9073],[0,7495;0,8852]),

"=

(

(

=0
( -0,0363;0,6385],[0,0651;0,5789]),
=0
(

[0,2482;0,8418],[0,6087;0,6389]),

) [-0,0388;0,6397],[-0,0571;0,5833]),
[0,2469;0,8400],[0,6123;0,6343]),

[0, 0792;0,5746],[0,0541;0,5910]).

v(l
v
v(l
v(1
v

[0,2790;0,8647],[0,6186;0,6747]),
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Boi vi max; {do (v O )}:0,3169>g nén

Buégce 3 chua dung. do d6 bude nay dung lai. Lic
nay, 15 khoang ban dau da hdi tu vé 3 khoang dugc
minh hoa bai Hinh 3.

04
0&

07
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Budc 4. Tiép tuc thuc hién Bude 3 dén Vong 1ap

thir 19 ta co max |~} <z,

I

03

02 | I | |
02

0.7

08 09 1

, Hinh 3. Sw h§i tu vé& 3 khoing tir 15 khoang ban dau
Buéc 5. Tur két qua Budc 4, ta thiét 1ap ma tran khai tao cho Giai doan 2 nhu sau:
111110000O0O0O0O0O00O0

u®=lo o 000111110
000O0OOOUOTG OT O 1

Tinh trong tim cta mdi chum, ching ta nhan
duoc 3 khoang sau:

([2.2386;5,2386],[ 2,5399; 4,9399]),
([0,2679;3,2679],[0,1681;3,3681]),
([1,4331;4,6331],[2,1333;3,9333]).

Budc 6. Cap nhat ma tran phan ving mdi, ta c6

0,7304 10,9689 .. 0,0084 0,0054
U®=|0,2587 0,0276 .. 0,0197 0,0125]|.
0,0108 0,0035 .. 0,9719 0,9821

Bwoc 7. Tacod
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0
1

= O

0 0]
11
L0 _ ‘U ®_y (0)‘

W

)

nén thuat toan chua dirng. Thuc hién tiép dén Vong
lap 18, ta co €18 = 7,7225e~° < £ nén thuit toan
dung. Lic nay ta ¢ ma tran sau:
0,6568 0,9777 0,0087 0,0056
U™ ={0,3321 0,0192 .. 0,0244 0,0115 .
0,0111 0,0031 .. 0,9669 0,9828

1
= maX;, G/Ji(k)
=0,3409 > ¢
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Tir ma tran trén, ta nhan thiy xac suit cao nhat
trong cot 1 1a 0,6568. Do d6, anh dau tién thudc
chum 1. Thyc hién tuong tu cho céac ¢ot con lai ta sé
xé4c dinh dugc cac anh cu thé vao trong mdi chum.
Xéc suat @& mdi anh thude vao 3 chum duoc minh
hoa béi Hinh 4.

-

Tdp 58, S 5A (2022): 22-30

So sanh chi s6 CR, RI, MI va HI cua thuat toan
duogc dé nghi vai cac thuat toan khac, ta nhan dugc
Béang 1.

Proposed Algorithm

P robability
=
o

=

Frobability
=
o

=

—

FProbability
=
o

=

Cluster 3

Hinh 4. Xac suit thudc 3 chum ciia cac phan tir

Bang 1. So sanh cac chi sb cia thuat toan dwge dé nghi véi cac thuat toan khac

Phuong phap CR RI MI HI
De Souza et al (2004) 0,5149 0,8000 0,2000 0,6000
Ren et al (2004) 0,4615 0,7714 0,2286 0,5429
Hung et al (2016) 0,4648 0,7619 0,2381 0,5238
AGAI-H 0,6410 0,8476 0,1524 0,6952
AGAI-E 0,7921 0,9143 0,0857 0,8286
AGAI-C 0,7921 0,9143 0,0857 0,8286
Dé nghi 1,0000 1,0000 0,0000 1,0000

Trong Bang 1, AGAI-H, AGAI-E va AGAI-C
lan luot 14 thuat toan dé nghi nhung sir dung khoang
cach Hausdorff, khoang cach Euclide va khoang
cach City-block. Bang 1 chi ra ring, thuat toan dé
nghi v6i nhitng khoang cach khac nhau déu cho két
qua tét hon céc thuat toan hién co, trong do khoang
cach chdng l4p cho két qua tét nhat.

5. KET LUAN

Nhan dang anh 1a buéc khong thé thiéu trong
linh vyc ty dong ho4, tri tu¢ nhan tao ma ching dugc
ap dung cho nhiéu van dé thuc té ngay nay. Mic du
dugc cac nha khoa hoc quan tam, cai tién lién tuc,
nhung cho dén nay né van chua thoa min dugc
nhitng ky vong cua con nguoi. Nghién ciru nay da

29

dé xuat phuong phap trich xuat dic trung két cau
anh thanh khoang hai chiéu. Véi dir liéu dau vao
nay, cting v6i khoang cach chong lap nhu mot do do
danh gia sy twong tu cua cac khoang, mét thuat toan
phan tich chum md cho anh dwoc dé nghi. Thuat
toan nay c6 thé cing luc xac dinh s6 chum thich hop
cho anh, nhirng phan tir cu thé cho mai chum va xac
suét thudc vao chum cta mdi anh. Vi du minh hoa
cho mot tap anh cu thé cho thdy wu diém cua thuat
toan dé nghi so véi cac thuat toan khac. N6 ciing cho
thdy tiém nang trong tng dung thuc té caa nghién
ctru nay. Trong thoi gian téi, thuat toan dé nghi s&
dugc ap dung cu thé cho mot van dé thuc té véi tap
da liéu lon.
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