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Ocuduss: Speed Sensation Presentation Device
by Optical Flow Control
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Abstract: Speed sensation is based on information obtained from body sensation, especially by the movement of peripheral
vision area. In this paper, we propose Ocuduss, speed sensation presentation device by optical flow control. Ocuduss gives a
speed sensation by stimulating peripheral vision area by LED light. You can feel faster than the actual moving speed. In addition,
you can also experience meandering feeling by deforming Ocuduss. In this paper, we implemented prototype of Ocuduss and
confirmed by the evaluation experiment that the faster optical flow presented by Occuduss is, the faster sensible speed becomes.
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Figure 1 Overview of Ocuduss
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Figure 2 Prototype
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Figure 3 Image of simulation
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Table 1 Frame of prototype

TL—A P AR LoD 7L—hED
No. ¥ [cm] #€[cm)] FEFfE[cm]
(FAin5)
1 20 15
2 18 14 6
3 17 13 6
4 16 12 5
5 15 11 5
6 14 10 4
7 13 9 4
8 12 8 4
9 11 7 3
10 10 6 3
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Figure 4 Image of experience
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Figure 5 Image of user’s eyes
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Figure 6 Curve performance
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Table 2  Average preference
IR T 95%{= #H X [H]
T
[km/h] TIRME | LRRE
5 -1.03 -1.46 -0.61
10 0.17 -0.26 0.59
20 0.87 0.44 1.29
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Table 3 Difference in average preference

PR R 0 95%f= HH X [#]
[km/h] TRRME | EFRE
5 | 10 1.20 0.78 1.62
10 | 20 0.70 0.28 1.12
20 | 5 1.90 1.48 2.32
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Figure 7 Bar scale
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Table 4 Analysis result

YAE SN S J5Fn HHEE | SFEET F & Pl HE
FEh R 55.40 2 27.70 70.94 | p<0.001 ok
ES5)E SSHPN 2.93 8 0.37 0.94 0.52
RSy SRR S 1.20 1 1.20 3.07 0.10
JE 28 S 0.13 1 0.13 0.34 0.57
JIE e <A1\ 0.87 4 0.22 0.55 0.70
FR7E 5.47 14 0.39
2R 66.00 30
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