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Display System based on Line-of-Sight Prediction of Saccade

Abstract: Saccade is a rapid eye movement that occurs when we read texts, for example. We have already
demonstrated to predict the terminal point of saccade from its initial velocity and direction, as well as the
real-time, low latency gaze measurement system. In this article, we describe the development of a display
system based on line-of-sight prediction of saccade, as well as its evaluation.
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Fig. 1 The Gaze Measurement System
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Fig. 2 The Algorithm for Simulating Peak Velocity of Saccade
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Fig. 3 The Gaze Data When Subject A Reads A Horizontal
Text
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Fig. 4 Points Extracted by The Velocity Filter
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Fig. 5 Points Extracted by The Angle Filter
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Fig. 6 Points Extracted by The Composite Filter
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Fig. 7 Saccade Part of Subject A
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Table 1 Peak Velocity of Saccade for Each Subject
L (1) (2) 3) (4) (5)
1 X[ (2[ms]) TOREIME [pixel] | 9.504548 | 12.91366 | 17.61852 | 7.126745 | 11.99835
B [pixel/s| 4752.274 | 6456.830 | 8809.260 | 3563.372 | 5999.175
2 M = 49.2662906055499 * log(V0 / (VO - V)) §
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W Fig. 10 Gaze Prediction for Subject A
Fig. 8 Scatter Plots and Regression Lines for Peak Velocity
and Distance of the Saccades for Subject A
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Fig. 9 Scatter Plots and Regression Lines for Peak Velocity g
and Distance of the Saccades for All Subjects .
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Table 2 Detected Saccades and Percentage of Prediction for the Terminal Point

[iaEa (1) (2) (3) (4) (5) &rt
BEILYy7r— 8| 169 96 78 98 106 | 5475
THITEEE 0.432 | 0.625 | 0.821 | 0.490 | 0.792 | 0.828
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Fig. 13 Gaze Prediction for Subject D
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Fig. 14 Gaze Prediction for Subject E
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Fig. 15 Zoomed Image of Gaze Prediction for Subject E
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