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An Enhanced Method for Detecting Iris from Smartphone Images
in Real-Time

Seong-Hoon Kim' - Gi-Tae Han™

ABSTRACT

In this paper, we propose a novel method for enhancing the detection speed and rate by reducing the computation in Hough Circle
Transform on real-time iris detection of smartphone camera image. First of all, we find a face and eyes from input image to detect iris
and normalize the iris region into fixed size to prevent variation of size for iris region according to distance from camera lens. Moreover,
we carry out histogram equalization to get regular image in bright and dark illumination from smartphone and calculate minimal iris range
that contains iris with the distance between corner of the left eye and corner of the right eye on the image.

Subsequently, we can minimize the computation of iris detection by applying Hough Circle Transform on the range including the iris
only. The experiment is carried out in two case with bright and dark illumination. Our proposed method represents that detection speed is
40% faster and detection rate is 14% better than existing methods.

Keywords : Eye Detection, Iris Detection, Hough Circle Transform, Biometrics, Smart Car
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Fig. 4. Face tracking by using eyes coordination

Fig. 5. Normalization of eye region scale
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Fig. 7. Histogram equalization of eye image
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Table 1. The result of iris detection by « value

« value 1 2 3 4 5
average of 79% | 80% | 82% | 84% | 84%
detection rate
« value 6 7 8 9 10
average of

. 85% 87% 91% 90% 90%
detection rate
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(A) Face detection and eye detection

(B) Iris detection of 7 (C) Iris detection of
right eye left eye

Fig. 19. Iris detection in the daytime
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Fig. 20. Iris detection in the nighttime
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Table 2. Result of process speed and detection rate

existing method 1 existing method 2 proposing
(Kalus Toennies) (Retno Supriyanti) method
bright average of process speed per second 8 frames 15 frames 21 frames
illumin-ation average of detection rate 81% 84% 92%
dark average of process speed per second - 14 frames 20 frames
illumin-ation average of detection rate - 1% 90%
reqire camera parameter O X X
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