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Iris segmentation algorithm based on contour matching and polynomial fitting
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Abstract: In the process of iris image acquisition, there are noises such as occlusion and declination due to individual differences,

acquisition environment and other factors. Aiming at this problem, an iris segmentation method based on contour matching and

polynomial fitting is proposed. First, the iris images are divided into ideal iris images and non-ideal iris images. Then, for ideal

iris images, the iris segmentation is realized by detecting the iris boundary according to the standard equation of circle, and for

non-ideal iris images, after obtaining the irises with occluded part through the contour matching algorithm, the polynomial fitting

method is used to remove the occluded part such as eyelid to realize the accurate segmentation of irises. In this paper, the error

rate of this iris segmentation is 1.5% for nicel and 1.9% for nice2, and the F1 value reaches 93.65%. The results show that this

method can effectively remove the occlusion noise in iris images and has a high accuracy of iris segmentation.
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Fig.1 Schematic diagram of iris type
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Fig.2 Ideal iris segmentation

fy;*{M *%%1 e P
| N,

a: JRIRER b: BT BE IR 46

d: HEEEE (R

c: T JEEE $4 7K BE [E]

e: ARESSE FE[E f: ETERBG X 2k &

g: PRI EE

h: 38 —{EE

3 JEIRIE AT R 3 &

Fig.3 No—ideal iris segmentation
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Fig.4 Schematic diagram of iris segmentation results

. G, ) O, j) s e~ H.52 B Fa 25 1 1K
BHIME .
nice2 HJE— PSR, B FHPE R (FPR) Fl{R

B2 (FNR ) SRFE345 H . FNR A1 FPR A 5E LANF
FN
FNR= ——— (6)
EN + TP



_ 50 - B 38 %
FPR:L (7) {éfj%ifﬁk]
FP+ 1IN (1] 0%, RAPHE . — bt A A e S B i sk (1], Bk 571, 2019,
nice2 AT - 18(1): 67-70.
1 YANG X, ZHANG X X. A fast and effective iris location method[ J].
nice2 = — (FPR + FNR) (8) Software Guide, 2019, 18(1): 67-70.
2 [2] MABUZA-HOCQUET G P, NELWAMONDO F, MARWALA T.

F1AE RN LA [0 i 8 AP {8, B REAE— &
PRI AR R Es B2 et AR
2TP
l= —— (9)
2TP + FP + FN
ARSCRYSEIR AR5 AT AN e 1 s

FT1 SLWEE R (%)

Tab.1 Comparison of experimental results

ViR nicel nice2 F1

k[ 16] 6.08 8.42 89.49
SCHR[17] 11.61 14.70 76.51
SCHik[ 18] 15.32 23.72 62.78
SCHk[19] 5.65 6.73 88.62
SCHR[20] 3.91 4.07 91.92
AT 1.50 1.90 93.65

H 2 1A DL, SR AR SO H 35 T 40 B DL il
22 T AP A T R 53 ) B0 1 X e RS R AT 43
), AR F nicel H 1.5%, nice2 H 1.9%, H F1 {Eik 3|
T 93.65%; 32 1 1 Jalilian 2520 F7 £ 1 14 4> 35 FH G i
it 5 28 of T B 40 B SR e i, 5 22 M L, SR FH AR SC
By E T AR R nicel #2151 T 2.41%, nice2 #2 5
T 2.17%, FUEIRE T 1.73%. WA BA 5
o PR R S AR R

34 i

AR SCEF SN S R LA Y Al A A5 M i) Y
L, B — T T4 B2 DL i R 22 301 24004 B4 e 4
F 5%, 127 A X P AR R ] {5 5 A AR 2R e S
PG, 43 SR R R A B0 DL 2, BEAS SEENT
BT A HER A 2. SR FH AL 2 B3 A T 34>
YO BRI TP, G5 SRR W SRRSO A i
31 ELAG 058 25 A0 R RN A 2 B R

AR SCHR HA ) F 5 DT IE A 22 1 LA g g
3 B o S A 43 T B SRR B 93.65%, 5 H AT
0T BES 3 B AF 5% 400 4R M A TR B 2 S TR A L, AR S
SRR /i 0 R A3 B AR A kb B
V) g [ FsF i 23R Ay, v Ak LRGBS PR B, AR
SCRRRI I — R BRI T 2 TARR A T
b B0 7 T AT 38 A OB | AR T R R T
L3 SR 2550 3 1 [ ) S S B 1 e

Ethnicity prediction and classification from iris texture patterns: a
survey on recent advances [ C]//2016 International Conference on
Computational Science and Computational Intelligence (CSCI). IEEE,
2016.

[3] Z#, 75 d, 4, & AR RS S[1]. 12.8%
AR, 2016, 2(1): 40-43.

LI H Q, SUN Z N, TAN T N, et al. Progress and trend of iris
recognition technology[J ]. Information Security Research, 2016, 2(1):
40-43.

[4] Zk, 4. AR AN B ARG BN S ZEHAR[T]. PR X,
2010(8): 40-43.

HAN B, LI B. Application and development trend of biometric
technology[ J]. China Security, 2010(8): 40-43.

[5] ZHAO D, LUO W, RAN L, et al. Negative iris recognition[J]. IEEE
Trans Depend Secure, 2018, 15(99): 112-125.

(6] 3Rk, Bwesl, 2%, 4 A TRAEFEG > KRR RE[T].
WOR 5 bW T SR 2018, 55(12): 96-105.

ZHANG W, LV X Q, WU L, et al. Research progress of classification
technology based on typical medical images|J]. Advances in Laser
and Optoelectronics, 2018, 55(12): 96-105.

(7] Aok, By, vHR AR, 4 e[ 1], F B S 2248, 2000,
5(3): 253-255.

HEJF, LIAO S Z, YE H N, et al. Iris positioning[J]. Journal of Image
and Graphics, 2000, 5(3): 253-255.

[8] DAUGMAN 1J. How iris recognition works [ C]/International
Conference on Image Processing. 2004.

(9] M. —F K T B JUFTHAE 09 R & 45 Lok (], H AL R S 2 0,
2010, 19(10): 217-220.

WEI W. An iris localization algorithm based on circular geometric
features[ J ]. Journal of Computer Systems, 2010, 19(10): 217-220.

[10] #rmk, B335, FA4RAR, . Bty Hok e BEara) o a9 s R AF 5T [T].
ARG L, 2013, 23(3): 34-37.

XU W, QUAN F F, JIANG Y Y, et al. Application of improved
algorithm in iris recognition [J]. Computer Technology and
Development, 2013, 23(3): 34-37.

(1] i, X5 AR T 5 LMt ey o A 25 2 4555 i (],
£ RFFIR(AXFFRR), 2014, 19(1): 63-68.

LIN S H, WU Y D. Iris outer edge localization method based on multi-
structure robust estimation[J]. Journal of Jimei University (Natural
Science), 2014, 19(1): 63-68.

[12] BEapean, 2 2han, sEobz . R T = R | J8 AME 69 b B 30 RS2 45 77 ik
[J]. 8ok S kb F 58 &, 2018, 55(10): 254-260.

XUE'Y D, WANG J S, FAN C C. Iris boundary location method based
on quadratic circumferential compensation[ J]. Advances in Laser and
Optoelectronics, 2018, 55(10): 254-260.

[13] PHILLIPS P J, SCRUGGS W T, O'TOOLE A J, et al. FRVT 2006 and
ICE 2006 large-scale experimental results[J]. IEEE Trans Pattern
Anal, 2009, 32(5): 831-846.

[14] HOFBAUER H, ALONSO-FERNANDEZ F, WILD P, et al. A ground
truth for iris segmentation[ C ]//2014 22nd International Conference
On Pattern Recognition. IEEE, 2014: 527-532.

[ 15] NICE. I-Noisy iris challenge evaluation, Part I [ EB/OL]. 2009. http:
//nicel.di.ubi.pt/index.html.

[16] UHL A, WILD P. Weighted adaptive hough and ellipsopolar transforms
for real-time iris segmentation [ C]//2012 5th IAPR international
conference on biometrics (ICB). IEEE, 2012: 283-290.

[17] RATHGEB C, UHL A, WILD P. Iris biometrics: from segmentation
to template security[ M ]. Springer Science & Business Media, 2012.

[18] WILD P, HOFBAUER H, FERRYMAN J, et al. Segmentation-level
fusion for iris recognition[C]//ZOlS International Conference of the
Biometrics Special Interest Group (BIOSIG). IEEE, 2015: 1-6.

[19] PETROVSKA D, MAYOUE A. Description and documentation of the
biosecure software library[ Z . 2007.

[20] JALILIAN E, UHL A. Iris segmentation using fully convolutional
encoder-decoder networks[ M ]. Cham: Springer, 2017: 133-155.

(HiE.TRmE)



