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Adding Interactivity to Existing Objects using Active Acoustic Sensing

1.

Abstract: In this paper, we present touch sensing technique using active acoustic sensing. It recognize a
rich context of touches including grasp on existing objects by attaching only a contact speaker and a contact
microphone paired as a sensor. It provides easy hardware configuration for prototyping interactive objects
that have touch input capability. We conducted a controlled experiment to measure the accuracy for our
technique. From its results, per-user recognition accuracies with five touch gestures for a plastic toy and six
hand postures for a mobile phone were 99.6% and 86.3%, respectively. Walk up user recognition accuracies
for the two applications were 97.8% and 71.2%, respectively. Since the results of our experiment showed
promising accuracy for the recognition of touch gestures and hand postures, this technique should be feasible
for prototyping interactive objects that have touch input capability.
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Fig. 1 Examples of applicable objects: a) ceramic bowl, b)

plastic toy, ¢) wood desk, d) Duplo block,

e) mobile

device (hard case).
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Fig. 3 Overview of our prototype system.
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Fig. 4 Contact speaker and contact microphone.
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Fig. 5 Five touch gestures applied to the plastic toy.
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Fig. 6 Five touch gestures that are applied to the wood desk.
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Fig. 8 Tools of the multi-functional input device and corresponding ways to grasp.
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Fig. 7 Examples of applications using Duplo blocks: a) a base

block attached piezo-electric elements, b) music player,
¢) interactive animal body, d) six stage lever, and e)

multi-functional input device.
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Fig. 9 Three hand postures for pressure recognition.
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Fig. 10 iPhone 4S and a grasp sensitive case.
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Fig. 11 Six hand postures for posture recognition.
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B] 13 Accuracy using a per-user classifier.
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7.1 Per-User Classifiers
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Fig. 14 Accuracy using a general classifier.
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