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Bubble-Pixels: Design and implementation of
underwater display for drawing figures using bubbles

TAkKUTO UkAawA!l TAKEFUMI OGAWA?

Abstract: The performance of the displays have been improved, and it is possible to present a high-resolution
and colorful image as if a real object existed in front of you. On the other hand, there is an increasing demand
for new interfaces that present other senses due to the diversification of contents handled. Water displays
are attracting attention as a new interface because it is easy to design shapes and sizes, possible to stimulate
multisensory using touch and temperature, has elements of mystery and illusion. In this paper, we describe
the design and implementation of a mechanism that controls the movement of bubbles in a novel water
display that uses bubbles as a pixel and has high operability. In the experiment, we changed the inclination
of the super-water-repellent surface and confirmed the bubble trajectory and its change over time. Finally,
we drew figures with horizontally moving bubbles as pixels.
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Fig. 1 Display overview
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Fig. 2 Force interacting on a bubble
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Fig. 3 Prototype
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Fig. 5 Inclination change of bubble trajectory
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Fig. 6 Time variation of bubble trajectory
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Table 1 Standard deviation of bubble position

o(X) oY) [mm]
025% | 0.12  0.30
0.75% | 0.14  0.90
1.25 % | 0.27 077
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Fig. 7 Fixing time variation of bubble trajectory
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Fig. 8 Triangle drawn with bubbles
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Fig. 9 Rectangle drawn with bubbles
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