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Abstract: The most important application of accurate personal identification is securing limited access
systems from malicious attacks. Among all the presently employed biometric techniques, fingerprint
identification systems have received the most attention due to the long history of fingerprints and
their extensive use in forensics. This paper deals with the issue of selection of an optimal algorithm for
fingerprint matching in order to design a fingerprint Identification in Biometric Security Systems.
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1. Pit vin dé

H¢ thong an ninh thong thudng st dung mot
trong hai phuong phap (PP) dua trén tri thirc (mat
khau hodc mi PIN), va PP token-based (ho chiéu,
béng lai xe, thé ID) va né dé bi gian 14n vi s§ PIN c6
thé bi quén hodc bi tin cong va cac thé c6 thé bi mat,
nhan d6i hodc bi danh cip. Bang cach sir dung két
hop van tay va mat khéu, viéc xac nhan mot nguoi co
thé thuc hién béng mot hé théng nhén dang van tay
an toan va thuan tién.
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Minutiae: Khi do theo tirng duong van ta sé thay
(Service) |~ | Feature matching ¢6 nhimg diém duong van két thuc (Ridge Ending)
authentication j hoac ré nhanh(Bifurcation), nhitng diém nay duoc

Hinh 1: Céu trtc co ban cta hé théng nhan dang [1]
2. Noi dung nghién ctru
2.1. Cic diém dic trung trén dnh vin tay

Trén céc anh vén tay co cac diém dic trung (1a
nhitng diém dic biét ma vi tri ctia n6 khong tring lap
trén van tay nguoi khac) Pugc phéan thanh hai loai:
singularity va minutiae

Singularity: Trén van tay c6 nhiing viung co
cautriic khac thuong so voi nhitng ving binh thuong
khac (thuong c6 ciu triic song song), nhitng ving
nhu vay goi 1a singularity. C6 hai loai singularity 1a
core va delta.

Core thuong c6 mot sb dang nhu sau:
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Journal homepage: www.tapchithietbigiaoduc.vn



diém dic trung trén cac anh van tay.

Trich cac diém singularity

Anh van tay 13 anh dinh huéng, cic dudng van
la cac duong cong theo cac hudng xac dinh. Goc
hop boi phuong ciua mot diém trén dudng van véi
phuong ngang dugc goi 1a hudng cua diém do. Tap
hop cac hudng cia cic diém trén anh vén tay goila
truong dinh hudng cta anh van tay do.
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Hinh 4: Truong dinh hudng cia anh van tay.

PP x4c dinh truong dinh hudng nhu sau:

Chia anh van tay thanh cac khdi nhé hon kich
thudec WxW

Tinh gradient theo hai hudng x, y 1a Gx, Gy tai
mdi diém (pixel) trong khdi

U 2 2a26.6.06,6.0)
P T Y@ en-6:6.0)
=] et j=l N X ¥

Khi d6 hudng cta diém chinh giita cua khdi duoc
xac dinh theo cong thuc:

Trich cdc diém minutiae

C6 hai PP chinh dé tim cac diém minutiae: trich
cac diém minutiae tir anh binary va trich cac diém
minutiae truc tiép tir anh xam.

Trich cc diém minutiae tir anh binary

=
Z N, =1Y tuong chinh cta PP nay 1a tir anh
i=0
xam ban dau ta str dung cac bo loc thich hop dé phat
hién va lam manh duong van dudi dang mot pixel,
bién ddi anh xam ban dau thanh anh binary (c6 gia
tri 1a 0 hodc 1) twong ung. Sau d6, cac diém minutiae
s& dugc trich nhu sau: gia st (x, y) 1a mot diém trén
duong van da dugc [am manh va NO, N1, ..., N7 1a 8
diém xung quanh n6 thi
(x, y) 1a mot diém két thic néu;

7
(x, y) 1a mgt diém r& nhanh néu ) | N, > 2.

i=0
Trich céc diém minutiae tryc tiép tir anh xam
Do theo duong van gia su I 1a mdt anh xam cé
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kich thudc 1a mxn va néu coi chiéu thirba z la mirc
xam tai diém (i, j) thi b&é mat cia anh van tay I co
dang nhu sau:

Hinh 2.5: Bé mdt ciia anh van tay.

Theo quan diém toan hoc thi duong van Ia tap
hop céac diém cuc dai doc theo mot hudng xac dinh.
Viée xac dinh cac diém minutiae truc tiép tr anh xam
dua vao thudt toan do theo duong van. Thuat toan
nay dua vao viéc xac dinh cac diém cuc dai doc theo
hudng cua duong van.

Tom lai viée tim cac diém minutiae b.':ing thuat
toan do theo duong van dugc thuchién nhu sau:

Lay mot diém bét ki (is, js) trén anh I

Tim hl{('mg @, tai diém (is, ‘js) )

Tim diém cuc dai (ic, jc) gan (is,js) nhat

Tim hu(mg @, tai diém (ic, jc)

Dich chuyén theo huéng ¢ _mot doan p

Tir}h chinh lai diém cuc fiai (ic, jc) va huong ¢,

Tiép tuc qua trinh nay dé do theo dudng van cho
dén khi khong phat hién duoc diém cuc dai (ic, jc) thi
d6 1a diém Ridge Ending hodc cham vao mot dudng
van khéc thi d61a diém Bifurcation (mdi dudng van
sau khi dugc do s€ dugc gan nhan)

Tiép theo chon mét diém (is, js) khac va thuc
hién lai qua trinh trén cho dén khi do hét tit ca cac
duong van.

2.2. Kiém nghiém thudt toan nhdn dang

Thyc hién ding cac qua trinh nhan dang van tay:

M@ anh van tay hodc quét tir thiét bi quét van tay.
" Kiém nghiém thuat todn xi 1 anh - IEXR
Aoh ity ‘

[ Waeh | Chugnisa | Tangeusng | Whiphnnda | Timussng | vemeisa|§

Hinh 6: Két qud quét tir thiét bi quét van tay.
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Chuan hoéa 4nh mtrc xdm cua anh, dong thoi tim
vung c6 van tay

S dmoghem tudctosnd iy dmn
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3.Két ludn
Bai bao da mo ta tong quan nhan dang van tay

Arh wd b

- oiER va cong nghé quét anh cling nhu cac PP
' trich chon dac trung cua anh. Vén dé lua

chon ctia mdt thuat toan tdi wu cho phu
hop v6i ddu van tay dé thiét ké mot hé
thdng phu hop véi hiéu suit mong doi
va do chinh xac 1a méi quan tdm 16n cho
cac nha thiét ké. N6 1a diéu can thiét dau
tién d¢ hiéu duoc kién tric co ban clia
mot hé théng bao mét sinh tric hoc co
ban va sau d6 tién vao tim hiéu lam thé
nao mot hé théng xéac thuc ddu van tay
dién hinh hoat dong.
Tir phan mém mién phi c6 sin trén
Internet, hdp cong cu xur 1y hinh anh va
ph?m mém MATLAB tac gia da tao ra mot
hé thong ching thyc ca nhan quy mo nho.
Két qua voi 25 cip ddu vén tay (chat lugng
cao) da dugc dwa vao phan mém st dung
thuat toan loc két qua nhu sau: (Gia tri
Threshold = 35)

S6 1an chip nhan sai= 2 (8%) S& lan tir
chéi sai = 1 (4%)

Nguyén nhan cta d6 Iéch trong truong
hop nay c6 thé 1a do thyuc té 1a cac co s&
dir liéu da dugc st dung la nho, va khong
dai dién cho quy u6c téi thiéu can thiét cho
cac chirc ning thich hgp cta phan mém.
C6 18, diéu nay c6 thé dugc khic phuc bang
cach st dung mot sb luong 16n céac ban in
trén do 18i nay c6 thé dan dan giam t6i gidi han chap
nhan duoc.
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