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Fig.1 Change in pupil radius in response to a flash

stimulus.
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Fig.2 Change in iris pattern due to pupil

contraction.

B 45 R A O T FMO G FAET, &5 R
K4 pEakE L, X3 LRI & 2 8IS o
B E G M OBENEEZ R Y. Z ORCREENI AT L
72 24 OB B OBEILEE, B SEILERICS
1T A RS EOBILTL2 O OBE#BEEEL TS, B
FOERE, FHEESOBEIEME I 2 BURERT
HD., FEHOM, BEIIN 2 2B 2B A0RS

B L M) e L Tva, Sk, EEILPE
r DL XDOXIFR T OBEILF L0 S O &, [\
EROMEE a, Y (BILE O OBORBAE) by I2
0, UTORTIEDNTELZ L2905 (e
1235 R? > 0.82).

d=a-7+bg (1)

3 TiE, BEFLH.OICE VW ERE ST CRRER OB
TEREL, EERLIIONTHELL AL IZRZ
A, ZOFEEONE L BIFEHOMEE OBFRET N
572912, BEILE 0 OBOEME by & £HHED

NI | -El ectronic Library Service



The Institute of Electronics,

I nformation and Conmuni cati on Engi neers

an 3L/ MEALAEZRALIC X B HLR /3y — i O & 7 VAL & IRERIA BB~ DI

Sub. YH (R)

4.5

3.5 Ak

Distance from pupil center d [mm]
ES

3 3.2 3.4 3.6 3.8
Pupil radius 7 [mm]
B3 BEFLEAE LR Y — VRN OBEILAL 0 b DM
RO BELR
Fig.3 Relationship between pupil radius and
characteristic points in an iris pattern.
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Subject YH(R) TO(R) IN(R)
min R? in fig.3 0.82 0.70 0.79
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Offset 8 1.0127 1.0174 1.0233
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Fig.5 Rubber string model and iris pattern stretch.
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Fig.6 Pupil radius (r), distance from iris limbus to
characteristic point in iris pattern (7) and iris
radius in rubber model (I,).
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Fig.7 Verification of the rubber model to describe
the iris pattern stretches.
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Table 2 Evaluation of the rubber string model to
approximate iris pattern stretches.

Subject YH(R) TO(R) JN(R)

mean residual [mm] | 0.033 0.044  0.033
mean R2 0.85 0.85 0.89
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Fig.8 Extraction of the iris pattern taking the nonlinear iris pattern expansiokn

into account.
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Fig.9 Pattern matching method to estimate the rotational angle of an iris pattern
in relation to the reference iris pattern.
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Fig. 10 Method to induce rotational eye movements.
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Fig. 11 Example of changes in iris patterns at differ-
ent pupil diameters in the same subject.
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Fig. 12 Characteristic points (3%) used to calculate
true rotational angles in the experiment.
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Table 3 Optimum iris size I, used in the proposed
method for each pupil size.

I, pupil size of test images

[pixel] | Small | Medium | Large
Small min 140 150 155
pupil size max 170 170 160
of reference | Medium n 150 140 145
imace max 170 170 155
& s | min | 145 140 150
& max | 155 150 170
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