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Air Jet Interface with Multi-directional Force Feedback

YURIKO SUZUKI," MASAYUKI IHARA® and MINORU KOBAYASHIt

This paper reports the recent advance in the Air Jet Interface, which is a haptic virtual
reality interface that eliminates all the wires or arms normally needed to provide force feed-
back. The Air Jet Interface presents a 3D image of one or more virtual objects on a table
that is embedded with 100 air jet nozzles. The airflow impacts the paddle, which is held by
the user, and this impact makes the user feel the resistance from the virtual object. By uti-
lizing the air pressure to produce feedback force, the Air Jet Interface realizes the completely
untethered haptic interface for virtual reality systems. This paper focuses on overcoming the
major limitation of the Air Jet Interface: the inability of presenting horizontal force. The
solution is a novel way to produce horizontal force by precisely applying the upward airflow to
specially designed fins attached to the paddle. Experimental results confirmed the feasibility
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of the proposed method.
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Fig.1 The system structure.
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Fig.2 Deformable virtual object (Virtual musical

instrument).
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Fig.3 Shaping a virtual pot on the wheel.
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Fig.4 Radial air jet arrangement.
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Fig.5 Orthogonal air jet arrangement.
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Fig.6 Control of air jet nozzle direction.
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Fig.7 Air receiver with annular fin.
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Fig.8 Lateral force production by upward air jet.
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Fig.9 Experimental setup with flat fin.
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Fig. 10 Distance and offset.
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Fig.11 Lateral force produced by curved fin.
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Fig.12 Lateral force produced by double air jets.
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Fig. 13 Lateral force produced by flat fin.
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Fig. 14 Longitudinal force produced.
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