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Sound Sensor-Display Composite Array

FuJsiMoRI JUNICHI''® KURIHARA MAKOTO! OIKAWA YASUHIRO? YAMASAKI YOSHIO?

Abstract: SDC (Sensor-Display composite) is a small device equipped with a sensor and a single pixel
display to visualize sensing data at the point where it is placed. In order to make a visualization help us to
understand sound field, a sound—SDC that has a MEMS microphone, full-color LED and microprocessor is
developed. Visualization by a sound SDC array has been conducted in the framework which avoids aliasing
in the theoretical physical quantity. The experiments raised a question whether the visualization especially in
realtime or near realtime in a real sound field can establish an interaction with a person in the manner that is
more than understanding correctly an object to be visualized. This paper reports the interactions of human,
sound and its visualization such as an image sensing system with a parabolic reflector, aerodynamic sound
by air currents or breath as well as sound emitted from the local modification (wrinkles) of polypropylene
film.
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(a) Top view (b) Bottom view
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Fig. 1 Top and bottom view of a sound—-SDC device
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Fig. 2 Block diagram of a sound SDC device
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Table 1 sound-SDC device specification

Item Value

Sensor analog output MEMS microphone
full color LED

Anti-aliasing filter

Display

Analog processor
Digital processor 8bit micro processor

10 bit AD converter

Power supply 3.5V

10 mm(W) 10 mm(D) 3 mm(H)
16 kHz

Sample word length 8 bit

Dimensions

Sampling frequency

Sample buffer size 256 samples
PWM resolution 1/1250
MIC-LED array

microphone
)

® trigger

generator
threshold
level
note PC
1kHz sin &
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Fig. 3 A block diagram of an example of visualization equip-

ment using a sound—SDC array
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Fig. 4 An example of visualization equipment with a flexible

and big sound-SDC array
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Fig. 5 An example of wave front visualization equipment with

a rigid planar and small sound—-SDC array
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Fig. 6 A sound image sensor by using a parabolic reflector and

a SDC array
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Fig. 7 A visualization of sound generated by deformation of

polypropylene film
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Fig. 8 A visualization of aerodynamic sound around SDC de-

vices
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Fig. 9 A concept of an Interaction involving visualization,

sound and human
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