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A Study on an Infrared Illumination Stabilization Method in a Head
Mounted Eye Tracking System for Sport Applications

of & &

(Sangcheol Lee)

Abstract : In this paper, a simple optical method that uses an infrared(IR) cut filter is proposed to minimize variation of eye image
by external infrared(IR) sources in a video based head mounted eye tracking system that is used in the field of sports. For this, the IR
cut filter is attached to a head mount of the eye tracking system, and the camera with an IR LED is located between the IR cut filter
and eye. In this structure, external IR is blocked by the IR cut filter, and the IR intensity on the eye can be controlled by the IR LED.
Therefore, the illumination condition of the camera to capture the eye can be stable without being affected by external IR
illuminations. To verify the proposed idea, variation of the eye image and intensity of the IR with/without the IR cut filter is
measured under various illumination conditions. The measured data show that the IR cut filter method can block external IR
effectively, and complex pupil detection algorithms can be replaced by a simple binarized method.

Keywords : binarized method, external IR sources, IR cut filter, pupil detection
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Fig. 1. Image capture method of eye with IR and IR pass (Visible
light cut) filter.
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(a) Visible light image. (b) IR image.
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Fig. 2. Visible light and IR images of eye.
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() 955lux, 637uW/cm?. (b) 132lux, 125pW/em®.

(c) Binary images with same threshold level 70.
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Fig. 3. Change of image by external IR sources.
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Fig. 6. Photographs of the camera.
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Table 1. Camera specification.

Image sensor 1/4” color CCD
Scanning, 2:1 Interlace
Shutter 1/50 to 1/63000 sec
Video out 'V p-p composition video
Picture element 510(H) x 492(V)
S/N Ratio >48 dB
Min illumination 1.5LuxatF14
Resolution 380 TV line
Lens 35mm/F26
Synchronization Internal
Weight 24¢
Operation Voltage 7-12VDC
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(a) Photograph of the dummy.

(b) Photograph of wearing of the eye tracking systern.
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Fig. 7. Photographs of the dummy and the eye tracking system.
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