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A Tangible Interaction Method for Recognizing Local Natural Frequency
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Abstract: To realize the multi-channel natural interaction and solve users’ problems of high
learning cost and inconvenient operation in the key interaction and graphical interface interaction
methods, this paper proposes a tangible interaction method based on recognizing the local natural
frequency of active acoustic sensing system. Firstly, the active acoustic sensing technology is
used to construct multi-constant-frequency sound signals, and to excite interactive entity system
generating vibration resonance according to the natural frequency. Then, the local natural
frequency characteristics are identified and extracted, and the parameters with different durations
and amplitudes are combined. The combination of parameters with the highest stability is selected
and defined as different interactive gestures. Finally, the KNN classification algorithm is selected
for feature learning and recognition. An application experiment using wooden countertops to
control fog glass is designed. Experimental results show that the system can effectively filter
noise and respond the change of boundary conditions quickly with accurate results in the
interaction process. Compared with traditional interaction methods, the method has the

advantage of using a natural and intuitive way to effectively reduce users’ learning cost, making
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the concept of “things are all interface, everywhere can be interactive” possible.

Keywords: natural human-computer interaction; local natural frequency; tangible interaction;

active acoustic sensing; gesture
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