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NGHIEN CUU HE THONG NHAN DANG MANG MONG MAT
DUNG BIEN POI HAAR WAVELET

USING HAAR WAVELET TRANSFORM IN IRIS RECOGNITION SYSTEM

Bui Thi Minh T, Bach Ngoc Vinh
Truwong Dai hoc Bach khoa, Pai hoc Pa Nﬁng; Email: btmt81@yahoo.com, ngocvinh06dt4@gmail.com

Tém tét - Trong nhitng nd3m gan day, hé théng nhan dang mang
méng mét da dwoc st dung rong réi tai nhidu noi trén thé giéi va
ngay cang dwoc quan tam hon vi dé chinh xac va tinh tién dung cda
né. Hé théng nhan dang mang mét dwoc st dung dé xac thuc tai
céc san bay, ngan hang, t& chtrc chinh pha ...hay dwoc ding lam
hé chiéu sinh trac...Nhan dang mang méng méat duoc xem nhu |a
phuwong phap nhan dang cé dé chinh xac nhét hién nay. Tuy nhién
déi voi nhung hé théng thoi gian thue va cac hé théng thong tin Ion
thi tc d6 xt ly clia nhan dang mang méng mét sé& c6 do tré kha Ién.
N&i dung ctia bai bao nay la st¥ dung phwong phap Haar Wavelet dé
tang tc dd xt¥ Iy clia mét hé théng nhan dang mang méng mét.

T khoéa - Nhan dang mang méng mét, bién ddi Haar Wavelet,
phan doan, chuén héa, so tring...

1. Pit van dé

Tir trude dén nay da c6 nhidu ky thuat nhan dang cé
nhan dya vao vt sé hitu (con dau, chia khda, thé...) hoic
mé& c& nhan (mat khau, ma s6 PIN ...). Tuy nhién nhiing
phuong phap nay con c¢6 nhiéu nhugc diém nhu: do bao
mat kém, d& quén, d& bi gia mao, mét hay bi hu hong ...
Dé khic phuc nhitng han ché trén thi cac nha khoa hoc da
st dung nhitng nhan té sinh tric dé gitp xéac thuc va nhan
dang ca nhan hoac d6i trgng mot cach hiéu qua hon.

Nhan dang dya vao cic nhan té sinh tric la dua vao
nhitng thudc tinh hodc dac diém duy nhét cuia mot ca nhan.
Chinh vi thé né c6 do tin cay rét cao. Trong s6 nhitng nhan
t6 sinh tric dwoc sir dung phd bién gan day nhu van tay,
mang mong mat, khudn mat, giong ndi... thi phuong phap
nhan dang mang méng mét dugc xem nhu 1a ¢6 do tin cay
cao hon ca.

Vén d& vé tdc d6 xtr Iy nhan dang mong mét 12 rat quan
trong trong mot hé thdng nhan dang méng mit, nhat 1a hé
thdng nhan dang thoi gian thuc hodc hé théng nhan dang
trén moi trudng internet.

2. H¢ théng nhan dang mang méng mat

Thu nhin dnh
(Iris image Acquistion)

Phan doan
(Segmentation)

Chuin héa
(Normalization)

Kiém tra mit thue
(Detection of Iris
Liveness)

Trich lgc dic trung
(Feature extract)

So khép
q (Matching)

Hinh 1. Hé thong nhdn dang mdng méong mdt dién hinh

Pi nhin dang
(Recognized)

CSDL méng mit
(Database of Iris
feature)

Abstract - In the recent years, the iris recognition system has been
widely used around in the world and drawn more of public attention
because of its accuracy and usability. The iris recognition system
is applied in identification at airports, banks, government-owned
organisations or used to make biological passports. Although
iris recognition is currently considered as the most precise
recognition method, it presents a rather big latency as processing
large data in real time systems. In this article we introduce Haar
wavelet transform as a tool to increase performance of the iris
recognition system.

Key words - lIris recognition, Haar wavelet transform,

segmentation, normalization, matching...

2.1. Phin doan

Do vung mong mét 14 vung co chu trac phuce tap va duy
nhit véi mdi c4 nhan nén ta s& 1y ving méng mét lam ving
nhén dang.

Giai doan déu tién cua nhan dang méng mét 13 tich phan
thyc cia méng mét tir mot anh mét s6, phan mbng mét dugc
minh hoa & Hinh 2 c6 thé xem nhu c6 hai vong tron, mot 1a
ranh giéi giita mdng mét va trong tring (outer boundary), hai
1a gitra mong mét va con nguoi (inter boundary).

Béo cao ap dung mot ky thuat do tim con nguoi bang
cach phén ngudng (linear thresholding), phuong phap tim
mién lién thong 16n nhat va dung ving nira mong mat tir
phia con nguoi (zigzag collarette region). Viéc dung ving
ntra mong mét la dé han ché phan che phu mdng mét boi
16ng mi va mi mét.

Bién ngoai

Biéntrong
-(Interboundary)

Hinh 2. Minh hoa méng mit

Muc dich cua phuong phéap nay 1a xac dinh tdm va ban
kinh con nguoi ding cho viéc tich méng mat. Y tudng
chinh 13 1am sao chuyén anh vé dang nhi phan (van giit
nguyén anh gdc) ma trong d6 chi con lai con nguoi (den)
vanén (tréng). Duyét ma tran anh nhi phan, xét hang va cot
¢6 gi4 tri diém den 16n nhét. P4y chinh 1a duong kinh cta
con nguoi, tir d6 suy ra tam va ban kinh.
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2.2. Chudn hoa
Dé dé dang xir Iy, tac gia chuyén nhimg diém anh trén
anh mong mat (hinh vanh khan) v€ dang anh hinh chir nhat
bang gidi thudt cua Joln Daugman goi la “Rubber sheet
model”. Giai thuat nay chuyén nhiing diém anh trén anh
mong mat tir toa d Pé-cac sang anh hinh chir nhét trong hé
toa d6 cuc (r, 0) véi r trong khoang [0,1] va 6 la goc [0,2 .
Cong thirc tinh nhu sau:
1(x(r.0),y(r.0)) > 1(r.0)
Véi:
x(r,0)=(1-r)xp(0)+rxi(0)
y(r.0)=(1-r)yp(0)+ryi(6)
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Hinh 3. Minh hoa qua trinh chuyén mong mdt
vé dang hinh chir nhat

Do phan giai ban kinh

Bién trong

Hinh 4. Két qud chuyén méng mdt vé dang hinh chit nhdt

V6i I(x, y) 1a anh mbng mat, (X, y) 1a toa do ¢ hé toa do
Dé-cac, (r, 0) toa do & hé toa dd cuc, Xy, Yp VA Xi, Vi 1a toa
d6 tam va ban kinh dudng bao con nguoi va mong mét theo
hudng 0. TAm ciia con nguoi dugc xem nhu 14 diém tham
chiéu va vector ban kinh s& quét hét phan méng mét. Mot
6 diém anh s& duge chon doc theo ban kinh va duge dinh
nghia 1a 6 phan giai ban kinh (Radial resolution). S6 ban
kinh dugc chon doc theo hudng ciia 6 pha hét phan méng
mit dugc dinh nghia 1a do phan giai goc (Angular
resolution). S diém trén ban kinh 1a mot héng sb6 duoc
chon tuy thudc vao co sé dir li¢u. Qua trinh nay s€ san sinh
ra mt mang hai chiéu voi huéng ngang 1a d phan giai goc
va hudng dung 1a do phan giai ban kinh. Do giai thuat cta
bai bao 1a dung ving nira mbng mit, thay vi lay toan bd
mdng mit nén chi xét tim ciia con ngwoi ma khong quan
tam dén tim ciia mong mét. Qua trinh x4c dinh dudng bao
con nguoi ¢6 thé khéng chinh xac 100% nén dé tranh liy

nham dir liéu nam trén con nguoi, giai thuat bo qua mot sd
diém anh doc theo dudng bao con nguoi. Dau tién, chling
ta n6i vé dinh nghia loai tin hiéu ma ching ta s& phan tich véi
bién d6i Haar.

Trong sudt phan nay, chang ta lam viéc bao quat véi
cac tin hiéu roi rac. Tin hiéu roi rac 1a mot ham theo thoi
gian véi cac gid tri xuat hién & c4c thoi diém rai rac nhau.
Théng thuong chdng ta ky hiéu tin hiéu roi rac dudi dang
f = (fy, f2, f2...fx), N 12 s6 chin nguyén duong duoc goi la
chiéu dai cua f. Gia trj cua f 1a N s6 thuc fi, f, fx ... Nhitng
gia tri nay thuong duoc ldy tir mot tin hiéu analog nao do,
duoc do & nhitng thoi diémt=ty, to,..., tn. Do d0 gia tri ctia
f dugc biéu dién.

fi=0(ty), f=0(t),. fy =a(ty)

Dé don gian, ta gia str do tang thoi gian phan chia mdi
cap gia tri thoi gian ké tiép nhau thi ludn ludn giéng nhau.
Chuing ta s& dung cum tir gia tri mau c6 khoang cach giéng
nhau hozc goi van tat 1a gia tri mau, khi tin hiéu roi rac c6
gia tri dugc lay theo cach trén.

Mot vi du quan trong caa gia tri mau Ia tap céc gia tri
dir liéu duoc Iuu trong audio file trén may tinh (chang han
file.wav). Mot vi du khac la gid tri cuong d6 4m thanh duoc
ghi trén compact disc. Mét vi dy, véi tin hiéu analog khong
phai am thanh, 13 gia tri dién tAm d6 duoc sb hoa.

Gidng nhu cac bién doi Wavelet, bién doi Haar phan
tich mét tin hiéu roi rac thanh 2 tin hiéu c6 chiéu dai bang
1/2 tin hiéu ban dau. Mét tin hiéu con la phép bién doi theo
trung binh hoac theo phuong, tin hiéu con con lai 1a phép
bién ddi dua vao do sai khac hoic do bién thién.

Nhan thay rang bién d6i Haar c6 hai tinh chat bao toan
nang luong va nén. Didu nay rat phu hop véi muc dich
chuyén anh méng mit hinh chir nhat v& dang nho hon
nhung Van bao toan ning lugng khdng anh hudng dén két
qua nhan dang. Do d6, tAc gia chon bién ddi Haar 4p dung
cho viéc tién trich loc dic trung nham giam t6i da dung
lwong anh méng mét. Tét ca anh sau khi bién d6i s& duoc
thong ké dé tinh ra mot luoc dd mirc xam chung. Mot ham
s6 phi tuyén s& duoc 4p dung chuyén doi céc gia tri cua anh
sau bién d6i vé dang nhi phan phuc vu cho qué trinh so
sanh ra quyét dinh so sanh va quyét dinh.

2.3. Trich thugc tinh va so déi sanh

Khoang cdch Hamming (HD) 1a phat minh cua Richar
Hamming. Dau tién duoc dung dé do tim va sta 15i trong
truyén thong sb. N6 cho ta cach tinh c6 bao nhiéu bit gidng
nhau gitra hai mau bit (2 vectors nhi phan). Str dung khoang
cach Hamming caa hai mau bit, ta cd thé xac dinh hai mau
bit d6 c6 ciing dwgc tao ra tir mét méng mat hay khdng?
Trong viéc so sanh cac mau bit X va Y, khoang céch
Hamming dugc dinh nghia 14 tong caa XOR gitra X va Y
trén N, véi N 1a tdng sb bits trong mau bit.

Van dé cua viéc so sanh giira cAc mau mong mat
(Iriscode) khi chiing ta mudn xac thuc mét nguoi ding.
Anh mit caa nguoi can xac thuc s& duoc chup va tao ra
Iriscode. B Iriscode nay sé duoc so sanh véi co s dir liéu
Iriscodes da tao tir trudc. Chang ta ap dung khoang céach
Hamming trén iriscode ctia ngudi can xac thuc 1én ting
mau iriscode trong co s& dit liéu. Néu két qua bang 0 coi
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nhu hai iriscode 1a cua cing mot nguoi va nguoc lai.
Nhung trén thuc té diéu nay khdng lubn xay ra do nhiéu
nguyén nhan nhu anh bi xoay, anh sang do ltc chup anh...
nén két qua thu duoc goi la trung khép chi dudi mot
ngudng nao d6. Phuong phép xac dinh ngudng dya trén
phuong phap thong ké doc lap.

3. Két qua nghién ciu

3.1. Co sé dit ligu

Bai bao dung co s dit liéu anh mit ctia Vién ty dﬁ)ng hoa
khoa hoc thudc Hoc vién khoa hoc Trung Quoc (Th’e
Chinese Academy of Sciences-Institute of Automation) viet
tatla CASIA’. Co so dit liéu anh mat chyp béng loai cam bién
quang hoc sO (digital optical sensor), thict k§ bdi phong thi
nghiém Quoc gia thudc bophan nhandangmau, TrungQuoc
(National Laboratoryof Pattern Recognition (NLPR).

3.2. Ban ludn két qud

So véi cac phuong phap trude day thi phuong phap
trong bai bao c6 thém mot budc nén dnh trong qué trinh
nhan dang nén lam giam dang ke thoi gian xur ly cua hé
thong. Trong nhitng tng dung nhu hé chiéu sinh trac, cac
ung dung co6 bo co s dir liu I6n va cac ing dung thoi gian
that, ngoai do chinh xac ra thi thoi gian xur Iy cing la mot
yeéu t6 rat quan trong.

D4i voi phuong phap trong bai bao, do ¢ thém mot
budc nén anh trong qua trinh xir Iy nén dan téi 6 chinh
X4c cua thuat toan co giém gii mot chat nhung lai cai thién
duoc thoi gian xir ly rat nhiéu.

Ti I¢€ nhan dang chinh xac trong bai bao la:

100 ((FAR+FFR)/ 2) =99.84%

Tuy két qua c6 giam di chut it so véi thuat toan kinh
dién ciia Daugman nhung vé mat thoi gian xu ly da nhanh
Ién rat nhiéu lan.

Tac gia thyc hién tinh toan trén hang tram lan trich loc
ddc trung va so sanh. Qua bang dudi, nhan thiy rang thoi
gian thuc hién giai thuét trich loc dac trung cta bai bao kha
Iy tuong (60.8ms). Két qua so sanh (HD) dat dugc toc do
0.09ms 1a phuy thude vao giai doan trich loc dac trung, vi chi
thuc hién so sanh trén 192 bit.

Bang 1. Két qud thoi gian xir Iy trich loc dic trung va so sanh HD

Trich loc dac

Phuong phap s (i) So sanh (ms) 2)va (3)
M ? ®)

Daugman 628.5 4.3 686.8
Wildes 210.0 401.0 611.0
Boles 170.3 11.0 181.3
Li Ma 260.2 8.7 268.9
Li Ma 244.2 6.5 250.97
Rov & 80.3 162.2 2455
Bhattacharva [20]
Rov & 20.3 130.4 150.7
Bhattacharva [20]
PP trong bai bao 60.8 0.09 60.89

4. Két luan

Co thé thiy 1a phuong phap trong bai bao da cai thién
dang ké téc do xu ly. Trong céc tng dung thoi gian thuc
hoic cac (ng dung trén Internet c6 s6 lwong anh xtr ly 16n,
téc do xir ly 14 rit quan trong. Néu str dung thuat ton trong
bai bao thi s& cai thién dang ké diéu nay. Thé manh cua giai
thuat trich loc dac trung dua ra trong bai bao la lam giam
t6i da kich thudc dir liéu phuc vu Iuu trix va tée d6 so sanh
quyét dinh. Dé tan dung loi diém nay, mot hé théng chay
trén moi truong client va server nén dugc trién khai.
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