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Tom tat

Nhan dang méng mét c6 tinh chinh xac va do tin cdy cao, no dugce ap dung rong rai trong giam sat tw dong, bao mat dir
liéu, xac thyc ca nhan. Trong bai bao ndy, chung t61 dé xuat mot phuong phap nhén dang mong mat aé xac thyc danh
tinh. Phuong phap bao gom tién xir 1y hinh dnh mong mat phan vung vi tri moéng mat phan doan mdng mit, chuan hoa,
trich xuit va ma hoa cac dic diém mong mét de tao mau sinh tric hoc. Hinh anh mong mét dugc dinh vi biang bién d01
Hough, trong khi ranh gidi ngoai ciia mong miét dugc dinh vi chinh x4c va chuin hoa bang thuat toan Daugman cai tién.
Tlep theo, cac mau d3 duoc chuan héa nay dugc xir ly bing bo loc Gabor dé trich xuat cac dic trung quan trong cua
mdng mit. Cubi cung, viée xac thuc dugc thyc hién bang cach tinh khoang cach Hamming cta hai md méng mit. Két
qua thir nghiém cho thiy d¢ chinh xac cia hé théng 1 90%.

Tir khéa: Nhan dang mong mat; x4c thuc sinh tric hoc; nhan dang miu; phan doan ty dong.

Abstract

The iris recognition is highly accurate and reliable, it is widely applied in automatic surveillance, data security, personal
authentication, etc. In this paper, we propose a method of biometric authentication based on iris image recognition. The
method includes iris image preprocessing, iris boundaries-location and iris segmentation, normalization, iris texture
feature extraction and and coding. The iris image is precisely located by the Hough Point transform, while the outer
boundary of the iris is precisely positioned and standardized by the improved Daugman algorithm. Next, these
standardized samples are treated by Gabor filter to extract important iris features. Finally, the biometric authentication
is performed by calculating the Hamming distance of the two iris codes. The experimental results show that the
accuracy of the system is 90%.
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1. Giéi thiéu

Cong ngh¢ sinh tric hoc dugc ung dung
trong viéc nhan dang nhiing dau hiéu dic biét
va mang tinh duy nhét ctia con nguoi dé phuc
vu cho viéc luu trlr cac thong tin cd nhan, bao
mat hé théng va day dugc xem la mdt trong
nhitng chu dé nghién ctru quan trong nhét trong
linh vyc thi gidc may tinh. Cac tng dung tiém
ning bao gdm céc chi d& nhu nhan dién khuén
mat, nhan dang dau van tay, nhan dién giong
noi va nhan dién méng mét. Trong d6, xac thuc
dua trén mbng mét dang thu hat nhiéu sy cha y
nho tinh chinh xéac, do tin cdy va don gian so
voi cac dic diém sinh tric hoc khac.

Lim d3 d& xudt mot phuong phap hiéu qua
dé xac thuc danh tinh c4 nhan c6 mac do on
dinh va tinh phan biét cao [1]. Trong bai bao
nay, Haar wavelet duoc st dung dé trich xut
cac dic diém tir hinh anh mdéng mat. Mohd.
Tariq Khan dé xuét thuat toan sir dung bd loc
Gabor 1D dé trich xuit cac dic diém, chuin
hoa va phan doan ranh giéi méng mét va dong
tir ciia mat tir cac hinh anh co so dir liéu [2].
Trong tai li€u [6], cac tac gid da thyc hién so
sanh giira phép bién ddi Randon véi phép bién
d6i Hough va moé hinh Daugman véi phuong
phap mé ta Fourier stra d6i dé xac dinh anh
mdng mit tir khoang cach xa. FAWAZ duoc
biét dén vai viée dé xuat phuong phap tiép can
da thuat toan dé ting cuong bao mat cua hé
théng nhan dang méng mét va c6 thé dat duoc
bang cach két hop cac dic trung cua dir lidu ap
dung phan loai KNN [11].

Qua qué trinh nghién ctu ddi chiéu cac
phuong phap, chung t6i dé xuit phuong phap
két hop tién xtr Iy hinh anh mdng mét; phan
ving vi tri méng mat; phan doan mdng mit,
chuin hoa, trich xut va mi héa cac dic diém
méng mit dé tao mau sinh tric hoc. Hinh anh
méng mit duge dinh vi br:ing bién dbi Hough,
ranh gidi ngoai cua méng mit dugc dinh vi
chinh xac va chuidn hoa bing thuit toan

Daugman cai tién. Tiép theo, cic mau da dugc
chuan hoa nay duoc xtr 1y bang bd loc Gabor dé
trich xuat cac dic trung quan trong ctia mong
mat. Cudi cung, viéc xac thuc dugc thuc hién
bang cach tinh khoang cach Hamming cua hai
mid mbéng miat. Viéc phan doan anh bang
ngudng ty dong két hop 1ay ngudng thu cong
khong chi gitip qua trinh xac thuc tang d6 chinh
xac, ma con giup chiing t61 xac thuc dugc trén
nhiéu t¢p anh co s6 nhu Casia Iris V1,
Casia Iris Interval va  dac  bigt 1la
Casia_Iris_ Twins - anh méng mit clia cic cip
sinh doi.

Phan con lai cua bai bao dugc duoc sip xép
nhu sau: Phan 2 gi6i thiéu cong nghé sinh tric
hoc bang nhan dién mang méng mat. Phan 3 1a
dé xuat phuong phap xac thuc dya trén anh
mdng mat. Phan 4 13 két qua mo phong va thao
luan. Cudi cung 1a phan két luan.

2. Cong nghé sinh tric hoc bang nhin dién
m(“')ng mit
2.1. Ly do sir dung dic tinh sinh tréic hoc

- Tinh duy nhét cao: nghia 1a kha ning hai
ngudi bat ki ¢ cing dic diém 1 rat nho.

- Tinh 6n dinh: tuc 1a dic trung khong bi
thay d6i qua thoi gian.

- Tinh duoc giit lai dé dang: tirc 1 dua ra su
thuan tién cho nguoi st dung va han ché su
miéu ta sai vé dic trung.

Chinh vi d3c diém trén ma cac dic tinh sinh
tric hoc dugc xem c6 tinh bao mat va dic tinh
cao. Str dung dic tinh sinh tric hoc t6t hon st
dung password, ma PIN hodc thé thong minh.
B6i nguoi st dung khong phdi nhd céc
password, khi dugc nhan dang thi hé théng yéu
cAu su xuét hién vat Iy cua nguodi nhan dién.
Maic khéc cac dédc tinh vat 1y va hanh vi 1a duy
nhit khé co thé bi vay muon, mit cip hay bo
quén. Chinh vi Iy do d6 tinh sinh tric hoc duoc
str dung ngay cang nhiéu.
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2.2. Gigi thi¢u méng miit

Méng mit 13 mang tron méng, nam giita
giac mac va thuy tinh thé ciia mit ngudi. Phan
den nam trong mdng mit gan tam duoc goi la
dong tir.

Mi miit

Gidc mac

Mong mit
Pong tir

Hinh 1. Hinh mét nguoi nhin trye dién tir phia trude

Noi cach khic, méng mat 14 mot co trong
mat. Phdn mau ctia mét voi mau cia méng mét
dugc xac dinh chi yéu dya trén sé lugng sic t6
melatonin ¢ trong co. Chirc ning ciia mdng mit
1a diéu chinh kich thudc dong tir va sé luong anh
sang vao mat. Piéu nay duoc thuc hién bdi cac
co vong va co gian, chung didu khién kich thudc
dong tir. Puong kinh trung binh ciia mdng mat
12 12 mm va kich thudc ddng tir co thé bién ddi
tir 10% dén 80% mdng mat.

Vet lom 1116ng mit

Cic nep nhan

Diém dong tr

Viing dong tir
Ving mao

Vong nho

Hinh 2. C4u trac mdng mit

Mic di mau sic va cdu tric mbéng mat gin
v6i van d& di truyén hoc, nhung nhimg dic
trung chinh ctia mdi mong mit 1a khong gidng
nhau. Mt phat trién trong sudt thoi ki trudce khi
trudng thanh thong qua mdt qua trinh dinh hinh
chat ché va su tao nép cua cac mang mo. Su
hinh thanh méng mat bit dau vao thang thir ba
cta thoi ki thai nghén va viéc tao ra ciu trac
kiéu cia nd kha ddy du vao thang thir tam.
Nhung kiéu dang duy nhét trén bé mit mong

mit dugc tao thanh trong subt mot nam dau tién
va sy phat trién ctia cac sic to chat nén xdy ra
vao khoang vai nim dau sau khi sinh. Sy hinh
thanh cac kiéu dang don nhat cia mbng mét 1a
ngau nhién khong lién quan ti bat ki nhéan t6
gen nao. Chi nhiing ddc tinh phu thudc vao gen
1a sic t6 cia mong mit mai xac dinh mau sic
ciia no. Vi thé, hai mit cia mot ca nhan hoan
toan doc 1ap vé kiéu mdng mit va ngay ca cac
cdp sinh d6i gidng hét nhau ciing co cac kiéu
mong mat khac nhau.

Chinh vi dic diém mdi méng mat 1a duy
nhét va cac cu tric khac biét néu trén nén anh
méng mét ¢ thé st dung cho muc dich nhan
dang va xac thuc nguoi dung.

2.3. Cdc iwrng dung ciia sinh tric hoc mong
miit

- X4ac minh, bdo mat thong tin

- Giam tinh trang gian 1an, giap giam sat cac
hoat dong ra vao nhitng khu vuc nhay cam nhu
nha may dién hat nhan, cadc phong thi nghiém,
co quan chinh phu.

- Phat hién bénh vé mét

3. Phwong phap xac thue dua trén sinh tric
hoc mong miit
3.1. Ky thudt phén doan mong miit
3.1.1. Bién déi Hough

Bién ddi Hough 1a mot thuat toan dugc trinh
bay boi Paul Hough vao nim 1962 dé phat hién
cac tinh ndng cia mdt hinh dang cu thé nhu
duong hodc vong tron trong hinh anh sb
hoa. N6 ¢6 thé duge ap dung cho nhidu van dé
vé thi giac may tinh vi hau hét cac hinh anh déu
chtra cac ranh gi6i tinh nang c6 thé duoc mé ta
bang cac dudng cong thong thuong. Uu diém
chinh cua k¥ thuat bién d6i Hough 14 n6 co thé
chiu dugc cic khoang tréng trong cic md ta
ranh gidi tinh ning va twong d6i khong bi anh
huéng bdi nhiéu hinh anh.
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Bién ddi Hough [11], [3] 1a mot cong cu
phan tich hinh anh tiéu chuan dé tim cac dudng
c6 thé duge xac dinh & dang tham s6 nhu
duong thang hay dudng tron. Muc dich cia ky
thuat nay la tim cac duong tron trong cac hinh
anh dau vao khong hoan hao. Phuong trinh dic
trung cua duong tron ban kinh r va tam (a, b)
duoc cho boi:

(x-2)? + (y-b) =1

Puong tron ndy c6 thé dugc mo ta boi hai
phuong trinh sau:

x =a +rcos(f)
y = b+ rsin(&)

Do d6, vai tro ciia bién d6i Hough 1a tim
kiém bd ba tham sb (a, b, 1) dé xac dinh céac
diém x,, v, . Hai truong hop c6 thé duoc trinh
bay nhu hinh sau:

Truwong hop ban kinh da biét

Néu chung ta biét ban kinh cta vong tron
dugc phat hién trong anh, tham s6 can tim duogc
giam xudng thanh mot cdp (a, b) va khong gian
H 1a 2 chiéu. Ching ta xem xét mot vong tron
ban kinh R va tim (ao, bo), phép bién d6i cho
mbi diém (x,,¥,), trong khong gian I mang lai
mdt vong tron trong khong gian H c6 tam va
ban kinh R.

space [ space H

Hinh 3. Bién d6i mot diém trong dudng tron

Trwong hop chwa xac dinh ban kinh

Trong trudng hop nay, cong viéc bao gém
tim cac tham s6 bd ba (ao, bo, r0) dé xac dinh
cac diém cua vong tron can tim. Khong gian s&
¢ dang 3D.

Déi véi mdi diém (x,,v;) ciia khong gian, sé
khép mot hinh nén trong khong gian H, vi ban
kinh r thay d6i tir 0 dén mot gia tri nhat dinh.

Sau khi bién doi tat ca cac diém ciia duong vién
theo ciing mot cach, giao diém s& cho mot bé
mat hinh cu twong tng vé6i dir liéu cua bo tich
liy. Khu vuc dugc diac trung bdi mdt trung
tam (ao, bo) va ban kinh ro tim kiém.

Ar

S

Hinh tron -

binh chon

Hinh tron
ban déu

Yo
Hinh 4. Bién d6i Hough dudng tron chua xac dinh
ban kinh

C6 nhiéu phuong phap phan doan mong mat
khac nhau duwa trén bién doi Hough. Sy khac
biét chinh bao gém cac thuat toan dugc st dung
dé wdc tinh canh [10]. Trong d6 phwong phap
Canny dugc sir dung phd bién cho viéc phat
hién bién anh.

Original Normalized
Image image

7 \ Canny edge
) l——
f_ / detector

Edge map

Feature
extraction

Fuzzy
clustering

—| =

| &4

©]—

Segmented
iris

=

Circular Hough
Transform

Hinh 5. So d6 khbi phuong phap bién d6i Hough

Hinh 6. Trich xuat thong tin mdng mét bang bién doi
Hough
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Tuy nhién, c6 mot sd van d& voi phuong
phap bién d6i Hough. Trudc hét, né yéu cau
cac gia tri ngudng duoc chon dé phat hién canh
va diéu nay c6 thé dan dén cac diém canh quan
trong bi x6a, din dén khong thé phat hién céac
vong tron, vong cung mot cach chinh xac (Hinh
7). Thit hai, bién d6i Hough tap trung vao tinh
toan do d6 c6 thé khong phu hop cho cac tng
dung thoi gian thyec.

S A

Hinh 7. Mot truong hop kém chinh xac tir bién ddi
Hough

3.1.2. Toan tw vi phdn - tich phdan Daugman

Trong khi do6, toan tir vi phan - tich phan
Daugman [4], [5] st dung ngudng ty dong do
d6 khong gap phai van dé vé ngudng nhu bién
d6i Hough. Qua do, ting d6 chinh xac cho qua
trinh phan doan anh, trich xuat duogc nhung
thong tin quan trong cho qué trinh chuan hoéa va
ma hoa dé hudng t6i xac thuec.

Pé tim toa do trung tdm va ban kinh cua
mdéng mit va dong tir, Daugman di sir dung
phuong trinh sau:

I{x,y)

2wr

d
MAX (10, 5,) (G (1) * 5 %
T4 ¥

Trong do:

I (x, y) 1a cuong d6 cua pixel tai toa do (x, y)
trong anh ctia mbng mét

r biéu thi ban kinh cta cic ving hinh tron
khéc nhau véi toa do tam tai xg, ¥,

o 1a do 1éch chuén cua phan bd Gaussian

G.(r) biéu thi bd loc Gaussian cua ty I¢
sigma (o)

(xe:¥o) 12 toa d0 trung tam gia dinh cia
méng mat

\
A

s 1a duong vién cua duong tron dugc cho bdi
cac tham s0 ., . 3,

Toan tir tim kiém dudng tron c6 sy thay doi
t6i da vé gid tri pixel, bang cach thay d6i ban
kinh r va tam (x, y) cua duong tron. Toan tu
duogc ap dung lap di lap lai dé co duoc chudn
héa chinh xac. Gia st rang cc bién x, y va r
thudc vé pham vi [0; X], [0; Y] [0; R] tuong
ung, phuong phap nay c6 do phtrc tap tinh toan
cia tha tw [X x Y x R]. Do d6, & mdi pixel,
tong sb 1an quét R 1a can thiét dé tinh toan cac
tham sé vong tron bang cach sir dung phuong
phap nay.

Hinh 8. Vién tron xanh va den ¢6 d6 rong 1 pixel
véibankinh larvar+1

Viéc tim kiém trén toan bd hinh anh (cua
mot mat) dwoc thuc hién tai ting diém
anh(pixel). Tai mdi pixel, tong sb gia tri pixel
theo chu vi khi ban kinh ting dugc tinh toan. O
mdi gia tri ban kinh ting dan, sai biét giita cac
tong gia tri cuong do pixel duge chuan hoa tai
vong tron ban kinh lién ké duoc ghi nhan. Sau
toan bd qua trinh tim kiém, tinh tong va sai biét
trong qué trinh tinh todn, pixel d6 dugc xéc
dinh 13 pixel trung tdm cua méng mat trong do6
su thay doi tong cac gi tri cudng do pixel theo
chu vi gitra hai dudng vién lién ké 1a 16n nhat.

Két qua:

s b1 ki T S R T el A S o

Hinh 9. Phan doan anh bang chon ngudng tu dong
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3.2. M6 hinh Daugman

Muc dich ciia budc chuan héa méng mit 1a
dé chuén bi dau vao thich hop cho viéc trich
xudt tinh ning mbéng mat. Sy khong nhit quan
kich thugc giira cac hinh anh mét chi yéu 1a do
su kéo dai ciia méng mét giy ra boi sy gidn nd
dong tir tir cac mirc d6 chiéu sang khac nhau.
Nhing nguyén nhan khac 1a do thay d6i khoang
cach hinh anh, xoay camera, nghiéng dau, va
xoay mit trong hdc mat. Qua trinh chuan hoa s&
tao ra ving mdng mat co cing kich thude
khong ddi, sao cho hai btrc anh cua ciing méng
mat trong cac diéu kién khac nhau s& co cac
tinh nang dic trung giéng nhau. Mng mit hinh
vong tron dugc thio ra thanh dai hinh chir nhat
¢6 kich thudce ¢b dinh [6].

A

Hinh 10. Qua trinh minh hoa chuin hoa
trong truong hop tdm mong mat va con nguoi trung nhau

(=T
£

Mbi diém dugc 4nh xa toi mot cip toa do
cuc (r, 0), trong do r € (0, 1), 6 € (0, 2m). Vi
con nguoi c6 thé khéng dong tdm voi mdng
mat, nén mot cong thire anh xa lai 13 can thiét
dé lay lai cac diém tuy thudc vao goc xung
quanh vong tron. Diéu nay duoc dwa ra boi:

Trong do:
a=0;+0;
g = cas(m — arctan (gf) - 5')
r' 1a khoang cach ddng tir va méng mat
17 12 ban kinh méng mat

0., 0, 1a su dich chuyén tim dong tir so
v6i tam mong mat

Hinh 11. Qua trinh minh hoa chuén hoa truong hop
tdm mong mat va con nguoi khong trung nhau
Mbt s6 diém khong ddi duoc chon doc theo
mdi dudng xuyén tim, sao cho sd lugng diém
dir liéu xuyén tdm duogc lay khong doi, bat ké
ban kinh hep hay rong & mot goc cu thé nao.

Két qua:

Hinh 12. Qua trinh chuin hoa anh méng mét

3.3. Ma hoa dic trung - bg loc Gabor

Pé cung cip viée xac thuc chinh xac cho cac
ca nhan, phai trich xuat thong tin phan biét nhat
trong mau méng mat. Cac tinh ning quan trong
cia méng mat phai dugc ma héa dé co thé so
sanh gifra cac mau. Pé trich xuit duoc tinh
ning ctia moéng mit ta can phai loc ving méng
mit di duoc chuén hoa.

Trong giai doan nay, méng mét dugc chuin
héa dugc ma hoa trong dang bit nhi phan (0 va
1). C6 cac k¥ thuat khac nhau cho ma héa nhu
la b loc Gabor, CPA duya trén Cumsum va
Ridge. O day, chiing t6i sir dung phién ban 1D
cuia cac bd loc Gabor dé ma héa dit liéu. Bo loc
Gabor 13 song hinh sin (hodc cosine) duoc diéu
ché boi Gaussian. N6 duoc 4p dung trén toan
bd hinh anh cung mot luc va cac tinh nang ddc
dao duoc trich xudt tir hinh anh [7][8]. Trong
truong hop ndy, chuidn hoéa méng mit duogc
thuc hién bang cach st dung toa do cuc,
phuong trinh loc dang cuyc dugc dua ra dudi
day:

HEI", 9] = E_EUJI:E_ED:Ie_':r_?'D:':-"'fT:E_EI:E—ED}:,"EZ
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(«, f) chi dinh chiéu rong va chiéu dai hiéu
dung

K¥ thuat bd loc Gabor xac dinh dau ra dé
nén dit liéu thanh bdn cap d6. Mdi dir lidu goc
phan tu co thé trong mat phiang phic duoc dinh
luong bang thong tin pha.

hocoim =587 Ip, @) g b8y Ahg-lfg-al fa® g iy AWM pindm

:

12 B,

Trong do:

h{Rm, Im} v&i Rm la phan thyc, Im 14 phan
40, tily thudc vao goc phan tu ctia mong mat ma
c6 gid tri 1a 1 hoac 0.

Str dung gia tri thuc va do, trich Xuét pha
thong tin bang cach ma hoa méu bit:

, (Imlg(r,d)
P(r,8) = tan™? (—)

(r8) = tan ™ E e r0)

[1,1] if 0° < P(r,8) < 90°
[0,1] if 90° < P(r,6) < 180°
[0,0] if 180° < P(r,8) < 270°
[1,0] if 270° < B(r,6) < 360°

fp[T: '5'] =

Im

r

(0.1] (1.1]

[0,0] [1,0]

Hinh 13. Pha thong tin trich xuat dc trung

Téng sb bit trong mAu s& 12 d6 phan giai goc
nhan véi do phan giai xuyén tam, gip 2 lan sb
lan bo loc duge sir dung. S6 luong bo loc, tin
sd trung tAm va tham sb ciia ham Gaussian diéu
bién phai dugc phat hién theo co s& dir li€u
duogc st dung.

Original 1D eignal

Intonsity

Ewven symm stric

Real sesponse

Response
)

Mau Iris:

0100001011110101001010 11 1101010010101101010101 0100
101001110001 11101110 10001001 1000 110110110001 011110

Hinh 14. Minh hoa vé qué trinh ma hoa tinh nang

Két qua:

Hinh 15. Qué trinh ma hoa dac trung

3.4. Khoang cach Haming

Viéc xac dinh khoang cach Hamming dugc
thyc hién trén timg cap méng mét. Gia tri nay
duoc str dung nhu thudc do muc dd khac nhau
gitra hai Cong thirc khoang cach
Hamming dugc dua ra la:

mau.

1 N
X: . ' '
N —E?_{:LX?!;;{SR:II"?!;;Z JLEQRIT LANDIXR" (ANDIYR',

HD =

Trong do:

A; vaY; 1a hai mau bit dé so sanh

Xn; va Xn; 1a mat na nhiéu twong tmg cho
X;vay;

N la s0 bit duoc biéu thi bdi moi mau
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Mic du, vé& mit ly thuyét, hai mau méng mét
duoc tao ra tir cing mot mong mit sé co khoang
cach Hamming 13 0, trong thyc t& didu nay s&
khong xay ra. Chuan hoa 1a khong hoan hao, co
mot s6 nhidu khong bi phat hién, do d6, mét sb
bién thé s& xuét hién khi so sanh hai miu mdng
mat trong 16p. Tur cac gia tri khoang cach
Hamming duogc tinh toan, chi liy gia tri thip
nhét, vi gi4 tri nay tuong g véi két qua khop
t6t nhit gitta hai mau. SO luong bit dwoc di
chuyén duoc tinh bang hai 1an s6 luong bo loc
dugc sur dung, vi mdi bd loc s& tao ra hai bit
thong tin tir mot pixel ciia ving duoc chuan hoa.
Qua trinh dich chuyén cho mét mau dwgc minh:

Templete! | 1000 11001001 |
[:> HD =083
Template2 | 00 1100 10 01 10
+— Shift 2 bits left
Templatel | 00 1100100110
E> HD =0.00
Template2 | 00 1100 1001 10
—» Zhift 2 bits r1ghr.
Temotste! [ 011000110010 |
o] ) oo
Template 2 OU 1100100110
Hinh 16. Qua trinh dich chuyén bit sang phai
va trai dé tinh khoang cach Hamming
4. Két qua va thao luan

4.1. So dé thudt todn

CHUAN HOA MAL

ANH MAT
BOLOC GABOR

Go(r) % Itxy) ds
a0

MAX(y 2y

TAOQ MAU NHI PHAN

|

POC DU LIEU T
TEP CO SO

> 1

TINH HAMING
DISTANCE

rmaxp, Imax(yp. xp)
rmax;, Imax(y, x;) DONG @ sA1

TAO KHUON CHO'
NHAT 300 x 150

!

CHUYEN TOA DO CUCSANG
TOA D( DESUARTES

2nr

Tp, Ty - Newimg
P, Ty Ngwimg

X1,¥1 Xp. Yp €ROL

NAC NHAN CANH BAO

S

Hinh 17. So d6 thut toan xéc thuc méng mit

4.2. Tép dir liéu co s6 va cong cu opency
Tép CASIA_IRISV1

CASIA Iris Image Database Phién ban 1.0
(CASIA-IrisV1) bao gém 756 anh sang tir 108
mat. P6i véi méi mat, 7 hinh anh dugc chup
trong hai phién v6i mdy anh iris cdn canh
CASIA. Tét ca cac hinh anh dugc luu trit dinh
dang JPG v6i do phan giai 320 x 280.

Lo O R OE OO R R R
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M1 WeZ2 23 o2,
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0511 os12  osI3 o wsal S22 0523 MS24 00611
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062 W13 om2l 0622 00623 00628 O 0112

ammwwmwmm@@@
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Hinh 18. T¢p dit liéu co s6 CASIA IRISV1

Tép CASIA_IRISV3

CASIA-IrisV3 bao gdm ba tap hop con dugc
dan nhan la CASIA-Iris-Interval, CASIA-Iris-
Lamp, CASIA-Iris-Twins. CASIA-IrisV3 chua
tong cong 22.034 hinh anh mdng mét tir hon
700 d6i twong. Tat ca cac hinh anh méng mat
duogc thu thap dudi anh sang hong ngoai gan.
Hinh anh ctia CASIA-Iris-Interval duogc chup
bang may anh iris, thiét ké mot day dén LED
NIR tron, v6i tia UX phat sang phu hop dé
chiéu sang. Vi vy CASIA-Iris-Interval rat phu
hop dé nghién ciru dic diém két cau da duoc
dinh sin cta hinh anh mong mit [9]. Trong bai
bao nay, ching to1 su dung
CASIA_IRIS INTERVAL va CASIA Twins
dé trich xuit ddc trung méng mat.

P S g,
o ™~ "
o o e ©
socs s

Hinh 19. T¢p dir liéu co s6 CASIA_IRIS INTERVAL
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CASIA-Iris-Twins chira hinh 4nh méng mat
ctia 100 cip sinh d6i, duge thu thap trong 1& hoi
Sinh d6i hang nim & Béc Kinh bang may anh
IRISPASS-h cua FPV.
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Hinh 20. T¢p dit liéu co s¢ CASIA_IRIS TWINS

4.3. Két qua

4.3.1. Qud trinh phdn doan bang ldy ngudng
thu cong va tw dong

Ban dau, voi mdi anh thudc cac tép co sO
khac nhau s€ c6 mdt ngudng riéng, khi thuc hién
qué trinh phan doan s& trich xuit duoc thong tin
anh do. Tuy nhién véi nhitng anh bi sang hoac bi
nhidu, thoéng tin trich xuat bi sai 1éch. Chinh vi
vay chang t6i 4p dung qua trinh 1iy ngudng tu
dong dé dem lai két qua chinh xac:

W7 detecteds Edge - o x

= RESTART: C:\Users\Rdmin\Desktop\nckh_articall
nghiencuukhoahoc\phén dosn anh bang Hough\nckh.

Hinh 21. Truong hop trich xuit thong tin khong
chinh xac tir qua trinh phan doan anh thu cong

L:\Usera\id.lm.n\!)aakcop\nckh arcical
knoanoc\phan doan &nh blng Daugman\s

=gme;
$553455 IRIS FRfd48S
P [145, 167, 58]
FiEgERs FLFI FEERERE
o 50 100 150 200 250 300 [142, 164, 38)

Hinh 22. Tang d6 chinh xac nho qué trinh phan doan
anh ty dong

4.3.2. Chudn héa

Sau khi di liy dwoc thong tin mong mat
goém: ban kinh con nguoi va méng mat, toa do
tam, ching toi tién hanh chuan hoa méng mat:

0

50

200 300 400

Hinh 23. Qué trinh chuén héa anh mdng mit

4.3.3. Ma hoa

Tr mau mong mat dugc chuan hoa, str dung
bo loc Gabor dé ma hoa:

04

Hinh 24. M3 hoa anh mdng mit bang bd loc Gabor

4.3.4. Tao tép co so

Luu tat ca cdac miu mdng mat dd ma hoa
duoc vao mdt thu muc dé tao thanh tép co s&
dir liéu:

Hinh 25. Qua trinh tao t€p co s&

4.3.5. Xac thuc

Khi d3 c6 miu mi héa cia cic anh mdng
mit, ching t6i thuc hién so khép véi nhimg anh
moéng mat can xac thuc bang khoang cach
Hamming:
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>»> Verification time: 1.9371105008789062 (=]

Hinh 26. Qua trinh so khép méng mit cua 1 nguoi

Template 2

>>> Start verifying CBSZASHIRIS_INTER‘.'RL\'J',‘S\R\E;Ti‘iij;.qu
template 1 not matching template 2

»»>» Verification time: 2.022115707397461 [s]

Hinh 27. Qua trinh so khép mdng mit giita 2 ngudi

Hinh 28. Qua trinh so khép méng mit 1 cip sinh doi

4.4. Dinh gid két qua

Badng 1. Két qua thie nghiém trén bé co so
dir liéu

Tdp test | Qui trinh SAB anh Tylé | Nguyénnhin |Théigian,
nhin dang
CASIA | Trich xuat | 96/100 06% | Mdt sb anh co ty 1& | 0.40simage
IRIS théng tin che cao
INTERVAL
CASTAV1 | Trich xuit 02/100 02% | Puing vién mé bi | 0.42s/image
thing tin che khuit nhidu
CASIA | Trich xuit 14/20 70% | Anh du vio chra | 0.3s/image
Twin théng tin téit
CASIA N
RIS Xic thye 94/100 04% | Mium3 héa 1Jhi_ 425
INTERVAL phin bi nhifu
CASIAV1 | Xic thye 90/100 90% | Qua trinh chuin 3.0s
hoa bi nhitu béi
long mi
CASIA | Xic thye 14120 70% | Anh diu vao chira 255
Twin 6t

5. Két luan va hwong phat trién
5.1. Két lugn

Bai bao ndy d trinh bay phuong phap dé xac
thuc hinh anh méng mit. Qua d6 dat dugc mot
s6 két qua kha quan vé thoi gian ciing nhu do
chinh xé&c. Nang cao ti 1¢ xac thuc thanh cong
thong qua phan doan anh bang viéc 1dy ngudng
tu dong. Ngoai ra, vi¢c xac thuc khong bi gioi
han trén mot tép anh va khong chi xac thyc anh
mdng mit cta nhitng ngudi khac nhau ma con
ca nhimg cip song sinh. Déi v6i cac bo dir lidu
dugc chuan bi tbt, diéu kién phu hop nhu
CASIAV1, CASIA INTERVAL, ciac phuong
phép tur bai bao dat 4o chinh xac hon 90%.

5.2. Huong phit trién

Qua trinh nhan dang mdng mit dam bao
dugc cac yéu cau vé nhiéu, chéi sang va mong
mét mo cling cho dugc mot do chinh xac kha
cao. Tuy nhién, van con mot sé van dé chung
t6i s& nghién ciru thém dé phat trién:

- Nang cao qua trinh tién xir 1y anh, 1am ting
toc do xéc thuc va do chinh x4c.

- Pé nang cao do chinh xac tép Casia_ Twins
can nang cao chat luong anh tép nay, loai bo
nhidu va phan chiéu anh sang, chup anh méng
mat bang may anh Iris chuyén dung.
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- Truc tiép nhan dién mdéng mét thong qua
kit Raspberry va module camera.
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