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Abstract: An Improved Particle Swarm Optimization (IPSO) algorithm was proposed to solve iris lo-
calization. The IPSO adopted two velocity updating strategies to diversify the swarm and to improve
its convergence rate. In addition, a mutation operation was used to prevent the IPSO from being
trapped into the local optimums. For inner location, twelve edge points were determined by finding
the intersection points of six straight lines with the inner boundary. A function related to these twelve
points was constructed, and this function was optimized by IPSO. By applying IPSO to this function,
a most suitable circle could be found to fit the inner boundary of the iris. With respect to outer loca-
tion, a template was designed to extract the outer boundary of the iris, and twelve edge points were e-

qually selected from the outer boundary of the iris. By applying IPSO to a function related to these
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twelve points, a most appropriate circle could be obtained to fit the outer boundary of the iris. 108 iris

images of different individuals were chosen from the eye image database of Institute of Automation of

Chinese Academy of Sciences (CASIA) to test the performance of our proposed Iris Location Algo-

rithm based on Improved Particle Swarm Optimization (ILA-IPSO) algorithm. Experimental results

reveal that the ILA-IPSO performs better than the other two approaches for iris localization. This

method uses the least time of iris localization, and obtains the highest success rate.

Key words: Improved Particle Swarm Optimization(IPSO) ; iris location; velocity updating; mutation

operation; inner boundary; outer boundary

1 7]

qul

U RN R — i B A U R %
FOR T T F AP [/ A X 7O 4 s A
(S NN A EPSSY ISP iRy o B iR
o AR i B B P g — > AE Y 2 PR
TR E AL E 2 B TR 2 OGR4
AR B SR A A T S22 R CREAE $2 B e
Pt Y

fRZ 235 B T — S 25 L[ 0T R 5 A7 T s
Daugman™ 5| A T — Fl il B 43 34 1, i 1 48 R 13
U0 1 S5 KA, BD Al 4% 20 4 B QL Ah 30 .
Wildes™™ {8 J§ 7 —# Hough 284t (Hough Trans-
formation, HT) #4705 2 A, 3X Fp 5 2 v (1)
LY I iV ST UNENIVE S Ve i ke S ik R (ST 1N
M /A2 40, Huang 58 AT 42 T —FhoBi i
AR AR ] Ty ¥ K £ BR BRI 30 % OF TH B 4 4
%% 5 AT 38 A A P — ol ) 45 A R 3 Bk ik 57 1Y
NG I 7 A A A EA L G B B AT
Bt 1 — b 8 3 074 S R ARG I 5 O AR A 0 I i
20T E ARG )7 s B T A i P %, Basit
I Javed S 48 T — 3 T 5 BE (B 43 A (9 0 R 2
A2 77 ¥ S ABATTASE P 79 b 5 o T B A B 1 PN 3 %
B 0 A T [F) 5 1) 19 i R B Ok R A
ML BEA 3 S5 5 52 3 45 SR R W L A AT I 7 VR B A AL
FAER . Pundlik % AW A48 7 — B 00 509 7
2 IR T AR AR A B S ) b T i 2R
% B T AT G B IR L AR g e 2 5 i
AL R X 3ok S 30 8 O K 5 305 VA B — A
R RE A8 ik e I IR S B RN R DX Y 2 R A )
fii . SEEARSE NUOR T R I TN R R
B A i 4R 53] 8806 (Tris Location Algorithm based
on Small-Scale Searching, 1LA-SSS), 1% & ¥ 45

ANT T REE P A B RO B RS R A T AR
&),

SR TR v T IR A P R R B, AR SR
T T T O R RO A B IR A T
(Iris Location Algorithm based on Improved
Particle Swarm Optimization, ILA-IPSO), A3
FRBIF 5 PR 54 45 PR AN D7 T 55— o R JELAR AL R AT
{1k (Particle Swarm Optimization, PSO) M
R R, B4R T — o e 0 kL R Ak Rk
(Improved Particle Swarm Optimization algo-
rithm, TPSO); 55 =, il i TPSO 535 ik 47 T i
W AN S N, B Ja il L b T TLA-
IPSO B Al ILA-SSS UL K HT Bk dEfe .

2 —Ab ey B AL

PSO Fk M —FpasAy Ak i, H—
B8 PSO AL C B Tk B 45 i S 2% [ A, R e
G BN N £ 1B R VNl R AN = R A
PR R SRR R — RO L R RE R
T PSO R UF 0L R A% RE L A8 SO % 7 20k 47
I8 5E A7

M TR R PSO Bk Sk i 2, 2 R K g
JIHE5 ASCHE T — s R RO AR Bk
(TPSO) f 7 Al 1 £ 85 i, HAR B BRI

(DR A5 12 2 80 % n) 8 248

IPSO Y2 B0 55 Fh R /N ML fie Rk ALK
B K, 5 ] # (Stagnation Period, SP) , & #fr 70
A AR UE 22 0=2; M S H 5B B EH N,
B iG=1. s DN R TR AT ERR 2.

(2) 77 MASKL T

FEL ay 2, A iGi=1, . MD AR T 1946
j A BEAL A — L RN AT

= a;+rand ) X (x;— ;) - (D



1058 e KE TR

522 %

X rand OARER —AFEL0. 1T e A3 25 53 A
I BEDLEL

(3) B 7 3 J3E A

PSO F8 3% i 35 J3 553 A 55 28 20 i

H
ot = an(pby,— )T orn(gh— k),
(2)
=2t (3

Hrh i OB TR RG] ] RRERMRG] k2
HHTE AR B pb M gb 53 531 9 AR fie i 437 A
R E s R o B o AR N HH B o A
r L0 1IN i A28 59 3 A1 i) BEAILEK
PSO FETE 00w 31 B A B0 iy e S50
B2 758 B r SO B 2 g . T
TE PSO 532 MW St » A SCR AT LAT 1Y 388 B2 50
YNV
o it anCpby;,— 2k ) I sigld) =1
= v?,‘,-—F(‘z rg(gb;*xﬁj),()therwise '
D
Horbver F1or L0 LI IR 51 50 A Y BEDLEL .
sig(D) & —FbRic , & i T 1 a2 SR H WP Ao 3t
HUBT RS . sigCOBHIURAL A 1 IF BT @ B X
R JHER — Rh SRS, BIAR 308 & 28 2o ) A A B o 7
R BB B B L A B TIPSO Bk AT SR B &R .

WISRRL T i AE SP A RFLEAL TSRS PKE sig

(DWAE ., EXFEOT BT 5 0CR S
T R R O L BAR i 4 R B R R
B XA B TIPSO BT AR R, %
I, G SRAT AT sig() =0 Bk T i 76 SP N #54k
Ab TSRS A sigCOBEN 1. B2 X PRl
HRE TR O AR N A BE 4 R TPSO B3k i Wi S0
JE o 30 R WU i 1 i 1Y) BT

AR HR 2 () rp it 5 R R HR A 2
W) 3 Wk A T AT R - A B AR i > W R R P A R A
BHRHITHR, XHRA S SRR A W2
MEWN 1S 7/ S B O A L RS = 7 s G TR U DN
AN A T ARG ok - B R Y O =KL R
Joe B A8 R A5 18], DT BE AT 450k G B3 7k A A JR)
T . AR X ek rEﬁ%%T*ﬁEHUE@A
SR e AL 0 7 AR (HE F R TR R R
I 3RE o B A SR F B AR X PR AN T, T HL 8 R ﬁ

JH 33 P A SR W 23 75 300 T S RIS 99328 1T 18055 fik 1Y)
i (R VR e AT & R e AR
(D75
AR AERE IS IR A FIRE Y Z AR, e A
Aokt TIPSO Bk BAERAINLR, B2 ZER

NS

BAERT AR R IT .
2 =Nd(2 O (5)
Hrp:N %%/%%iﬂfﬁéj\%ﬁ,ﬁ%mﬁ/ﬁ%o [IRENS73
S SR /N T IR
D= Pin T  Prnax — Punin) X /K 5 (6)
ﬁqj:pmﬁixjvﬁrui Prin ~ Prax 73 AR R AR/

KA, fﬂjmﬁﬁ Do %T#Tﬁ/ IME, X
XT%/%E’J%C*JZ@E‘DD@/J e G, AR R
PR TR R . Rt R T A R 5 B 6 2 ey 3
S BE T, I eI & R IRt iz 8 .

(5) F W 2% 1k 454

A EEARR A kKT K, W2k TPSO 5
Lot R R . SN EE LRGN,

PSO T it P KB AL 18] 8, — i 75 22 5%
22 (W TS e T B A A RN RS [ AR S i
SEIN IR RELEHCR 3) B, BT I B (R B . 3 A
PSO i = fT A kL7 1 3 [5] 2% 2] F1AH B4R H R 4%
B 4 Ry e AR % R R T5 E A4S A 1Y AT RE
TH 00, K UL, RE A% T A4 i ] . A . Hough S35 7E
Siff LR BT B A I 2 B BT 1Y T BB B, B AR 9
BF, B, PSO 78 $2 &5 % 7 3 B 75 i b Hough
Bk BA TR, TPSO & PSO By —fl tie it
FRAS B 138 47 B A FI PSO #9222 K £, (HE 1AL
bV R T 4, 2 0, T TIPSO By T R 2 £
(R KG FE B2 25 T T PSO 1Y M 58 5 457 (45 B
3 A IPSO kst 2 1x

T B A AL 58 PN 320 G RS R A i kG FL
PN R 2 FTAI S 57 Y T Ak B )k B R )L AR
BTN
3.1 HIRRAEENL

T B P A5 v B L) K R 9 L i B AT AL
R ARG, P 1 B HHR BE T A K R G T
LAY L2 3k 23 52 ) R B 55 vk A e v L BT
DATE A 4 5% 1% 22 i) b 201 2R AT RCH il SF Dk
AR BE S, T R TR B A TR 0 A IR M IR



AR TEE o 55« 5L T BB T 110 B L 1059

(Y GRS

Fig. 1 Original iris image
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Fig. 2 Rough location of inner circle center

JERE LW W] 2 WSCk[16 ], 2T KLk
FLRE AL L M Tough s Yrouen) s T 2 7R
3.2 ME 120G R

TR B A S 0 R R LA R N i % T
AU JBE N 3 % b — 2000 A0 D IRINT

(D) 2 B & h %

il F Canny 55717 R A I T B N 34 2%, 36T
Canny 5F i & EG WK 3 FiR .

K3 JET Canny 57 00 4 K&
Fig. 3 Edge image based on Canny operator
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Edge image
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Fig. 6 Denoised iris edge image
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Fig. 7 Template of extracting iris outer edge
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Fig. 8 Left and right parts of iris outer edge
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Fig. 9 Accurate iris location image obtained by IPSO
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Tab.1 Comparison among three methods
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