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Abstract: To improve the speed and stability of iris localization, an SDM ( supervised descend
method ) -based iris localization algorithm was proposed. Firstly, radial symmetry transformation
was adopted to localize pupil roughly, then, an integro-differential operator was used to segment
pupil accurately. Secondly, SIFT ( scale invariant feature transform ) features were selected to
describe the characteristic information of the outer boundary of the iris and eyelids. Thirdly, the
SDM algorithm was employed to determine the key points on the outer boundary and eyelids.
Finally , the least square algorithm was used to determine the parameters of the outer boundary, the

upper and lower eyelids. Experimental results show that the proposed algorithm can greatly

improve the efficiency and stability of iris localization.

Key words: iris recognition; iris localization; SIFT; SDM; least square algorithm

T R A 3 5 e i LR N b, b
TFHR G YA A

TEMT BRI S A b {57 T B0 S xfe
FERR. & A R AL B R u BRI R R 4R 2 A8
1, Aot s 55 A8 4k MR B L BE AR Ak R IR
G SHEPY | DB S A N AR 58 A W 75 P 5 i 45 | SR
CIECENISE e W LW AR C D 9 o
SCE W A R 28 W R S T R R 5
PR RE Y — .

AR T KIS Hough 728 A
GEA T IR R AL A T R B A . X
SRR UL I o Hp B =l O FERCR.
TR 10 8 R B A7 3T RS B )

i B 2016 -02 -05
EE&WMAB.: EEAREFEEVTH (11371081).

SO 028 57 9 M 1 2 5 RV DR R, T3
SRS )R ; Hough A8 40 5803 ) 8 o s 3 32
S A AR S EAE R FE R R
M PSR 22 | 2B R DB K U A5 e ]
(OUT REAINI 25 7 v 45 5 Hh B R SR 4 33 A
NGRS 7 52 BIE R DCHE MR ERAE 55 4 Fir g
PRI RECE AR, @b R IRIG 2 AR, ]
T RGBS T BRI A ARG 22 57, S 8O
NIIR G FEAN R 35 T AR 22 3K, 45 5 1
FE AR RS2 SR HR G 1) A7 e e R AT o
FEE TR 531 ) M 6.

AT e AR 0 25 55 MR G S A7 1 A R A
TERRPE , AR SCHE S —Fh 3EF SIFT (scale invariant

EERN: £ (1982 -) B AL TABEN, RIICEDIN, L 3K 8k(1956 - ) 53 A0 TN AU KB 2082, 19 A 0

FRAEFE (1963 - ), B INAR B SR, RALK A .



%2 X gt AT SIFT

F2 SDM 64 S I & 4% 77 % 181

feature transform ) "*~* 4% fif fl SDM ( supervised
descend method ) 7' 45k by T 5 R AV O kL %O
TSR AR 1 X R AR B R R 4 A
fL, SR 2K HI SIFT REAE4 1A 0T 5800 S G A
JFRH SDM F30 3 6F 0 5 o7 ) 10 AR AR 2 4 7 5K
fife A5 B S P AR AR T IR ) OB A A AR
e R /D — Rk wa e b RIS 193 AL
W EEA R ih 2.

1 3T SIFT F1 SDM AT s o {v ik

1.1 BEEFLEN

TEIT LT A 28 PO 5 1) B 145 i fL -5
IS 0% I JBE 2 B, 30 R BE 3R, oy T g o, HL
B AR PE RN AR I B R . DR AR SCHE S {07 i

FLIE SR Se AR B8 S5O0« B SR FAR i) X

N ®) 200

FRAS G RE 2 A0 FiE£L , SR )5 SR FH SRR o0 30 RS e r
fi£L.

TR A6 3 71 30 2 Daugman #2 H 9 —
AT B 7 58k IR A R BRI R 2 Y
IKBE 2253 SR 5 NI A 28 0 5 S v B R (B, 15 31
e R AR T,

d I(x,y
G, (r)* ol %ds
KA. G, (r) WV REG « MEREFEI(x,y)
NGRS 5 (a,b) R B s r B4
1.2 HIRRSMASIEY SIFT $rERR

SIFT FFAESE—Fl i FH A PR R R RRAE S
RIS B R ME— TR 8 iz N T 2 it
SEALALBE ) RO A SN B STRT 42 BT i i 57
OCHE S RRIE I . B 1 g5 T AT AN A T
TR SR L B FTEATTHY SIFT FH1E K.

(ay,by,1,) =arg max, , »

HII I I I I I I I
IOOI'J_i
0

E 1
Fig. 1

ARESA ST 2 H SIFT 454E
SIFT features of different boundary points

(a)—iH R ENLE; (b)—F 1a R4 S0 SIFT FHE.

1.3 SDM ZEfi
1.3.1 SDM &t

SDM K FHA Wi B 2 >0 15 31 24 17 5 21 H A5
() B A% AR )

PRSI AR M R WA Ax =x " - x
HMEHHETEAR x BUHFAE @ (1(x) ) Z [H] B9 LR [ 9
Y,

Ax =Ro(I(x)) +b,
SRIG A S FTEAR x FIIEAS [ Ax 075 2130
HMNERE x: =x + Ax.

h T AR R B AR 3 /N AT e, SDM
AT ZUGER, F IR BRI R b, .
SDM 2] i) Hw N
arg ming , . ¥ | Ax Rp(I1(x})) b, || *.

(1)
APk IR x, FRIBAEER & Ut

AR, FORZIZARI RS § S AR
Ax" FTRE k WGEARET, 2 0 A5 5 bR i A
1Y LS 2. BT LA 23R B SR X A IR G
BN Y SIFT $RAELetd: (013 —JEBuR 22 5/,
1.3.2 SDM 23

AR SCHEMT B4 M 31 5 B 32 A A AR M I 1)
HMOF OGRS o R IREG S 13 A, T AR
MG ZE AR 4 3 A, aniEl 2 s, Bl
2a A b HRES A B R I SR e AR B i
JH 1,13 SR 14,26 SRR LR IR
B 5 T B A B A2 255 TR 20 g TS MRS B A S T
FEABRIC AT, X B I A 2 5 T IR IG5 58
R, 14 ~26 5 S B IOHT B AM 3 E  0) R A; TE
2¢ A IR IG AN RL AT A5 A BEA AR I A, P 1 ~
13 5 S BT B A0 i v fe B A AL 8] 2d 4
T ETA I ZREAR _EASRIAGFHTE AR,



182 ARRXFFR(BAFFIR)

% 38 A

(d)

Fig. 2 Labeled keypoints and average shape of iris images
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Fig. 4 Iris localization result

2 SEEAVRE

AR SCIE AR 5 R B A BR A ] Y B
H i R AE BE £ TCIL 311 A58 ] 19 700 5K AT K
UG A Ta 5.

S DA RG22 6 LR 0 A7 28 UK
55, YIRS R B i LR 7:3.

PEU A 8 VRS B 1R 2558 pld R pl
FE XN

I B
P = (1)
max (D], D)
. m.aX'xf,,- _ij,il
= l— = l,J . 2
pjcfr maX(D{l ,D]W) m?xpcer ( )

S B AR AR RS i A
VRO B % OS2 1+ | SRR, D) A
D, 4 BIFE R AR (0 A5 S 5 0 /N
BRI KR8, SO 2T, o' i BHRE A
SIS | T ol JE TR B i i 2

MR (3) 0 (4) HHE RBUR 2 A 2R

W, BRRRZEAGE LT

P = 2, 102 < @), (3)
SRR T -
Per = sz(P];fr <p). (4)

XH a5 B Gl E bR AE R A% S hn stk R 1
Sk R, B
1, IS E N Rk =R 5T
~ o, .

B S 250 T A SCR L B RR 225 p Fll 2R
TR p ., HTZR.

&l 6 45t T R 43 4G I 555~ (Teg-Diff ) FlA<
ST A E N 4 T A R T A RO BRE AN AR B AE
SN T B UG, AR SO VR I A A AT AR
SEME. X N SRR 2 3 x 3 4B
B REAR I, 25 5 52 B Jmy 38 K B 5 728 1) 5% T T 5 3
FERLRTIR. B UL A5 IR O 1 X S A8 B
MRG0 5 B3 300 SR RI IR B HE 3 2% 55 T AR SRR
FHI SIFT FEAE 153 19 2 — AN AH G R 1) Jrg 3 X
SRR R, X R e | 58 B AR Ak R 4
JC W A A ARG R E M PRE T SRR
P 45 52 o7 ) 45

1.0 1.0
0.9} [ 0.9}
0.8} 0.8}
0.7t 0.7}
0.6} 0.61
Jost Sost
041 0.4+
03} 03}
0.2} 0.2}
0.1} 0.1}
0 0.05 1.00 0 0.1020304
o B

E5 MiX& EMRMIREMHL

Fig. 5 Cumulative error curves on testing set
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