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Modular Devices to Create a Flexible Sensing Space
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We propose a novel modular device that allows users to create a flexible
sensing space in the real world. The developed modular device is small and
lightweight. The modular device consists of a laser emitting diode, infrared
sensors, wireless meshed network components, LEDs and a loudspeaker. User
can freely put devices on the ground and rotate them so that a geometrical
shape will appear. At the corners of the geometrical shape the modular devices
are located. The boundaries of this geometrical shape are visualized by the
laser emitting diode. Within this geometrical shape the sensing space is cre-
ated by the infrared sensors. By creating the sensing space in this manner there
are no physical objects needed or present in the sensing space. The developed
system provides an interactive visual/audio environment as if children would
make hand drawings on the ground and play with the created shapes. Potential
applications are human-behavior registration, motion guidance and therapeutic
exercise.
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Fig.1 Overview of the AirTiles.
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Fig.2 An example of a generated geometrical shape and a dynamically created registration area.
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Fig.3 Overview of the prototype module (The diagram and the developed module).
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Fig.4 System structure.
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Fig.5 Operation for creating an AirTile.
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oooooooooooobooooooboooooooooboooOoOoOobOOobooboooDoooO Fig.7 The method of detecting objects within the enclosed region.
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Fig.8 AirTiles with different shapes.
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Fig.9 The exterior for the prototype module.
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Fig. 10 Experimental results. The modules were place on the 50 [cm] and 1 [m] diameter circle shown
with the dotted line. Red color cells show the areas positively registered and pink color cells

show the areas possibly registered by the modules.
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Fig. 11 The ideal detectable area according the detection algorithm. The gray shaded areas show
the range of each sensor and the red color area shows the resulting ideal detectable area.
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Fig. 12 The data structure of cooperatively operating AirTiles.
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Fig. 13 An interactive system created with the AirTiles.
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Fig. 14 Diagram for the registration of side steps.
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Fig. 15 The registration of side steps by AirTiles.
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Fig.16 The time registration of the side steps.
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