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The Purpose of this study is to detect the eye-gazing points during driving a wheelchair
simulator through the image sequence analysis of video frames. The performances can be
measured without restrictions of specific devices such as any accessories and sensors, which
were put on a body. Images obtained with two video cameras allow the algorithm with two-
dimensional matching pursuit through wavelet analysis to extract boundaries of right and left
irises. Their three-dimensional positions and directions were estimated through the Direct
Linear Transformation technique. The eye-gazing point was evaluated through the relationship
between the vertical vectors of iris and line-of-sight. Consequently, Some preliminary results
were presented to illustrate the difference in variations with the eye-gazing point, which have

relationship to the experience of wheelchair.
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Input image-data to personal-computer

Divide image-data of 1frame into 2 fields
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Image processing via 2D-Matching Pursuit.

Extract the outline of iris

v

| Approximate the outline of iris via the Ellipse-Specific method |

| Calculate 3D position of the ellipse via the DLT method |

| Determine the center of iris and the normal vector |

Relationship between the normal vector
And the Line-of-Sight
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| Determine the Line-of-Sight and the Eye-Gazing Point |

Fig.1 Flow Chart for Detecting The Line-of-Sight
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Fig.2 Results for Example of Image Processes
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Fig.3 Experimental Setup for Calibration
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Fig4 Comparisons between Actual Line-of-Sight and Detected

Results (Horizontal Direction)
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Fig.5 Results of Calibration (Horizontal Direction)
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Fig.7 The Disposition of Marker and Obstacles

Table 1 The Characteristic of the Subjects
Subjects
A B
Sex Female Female
Age 22 21
Visual Acuity 0.8 1.0
Utilization Time of Wheel Chair | 8hour 2.5hour
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