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Abstract: We have previously proposed SenseSurface, a plate-like system that recognizes object type and
location using active acoustic sensing, for the purpose of achieving a more accurate and unconscious context
awareness. SenseSurface recognizes objects by applying a sweep signal whose frequency changes with time
to a surface and analyzing the change in the acoustic frequency response given to the sweep signal from the
response. However, there remain a problem with active acoustic sensing that the acoustic frequency charac-
teristics of the surface vary with the environmental temperature, which reduces the recognition performance
of SenseSurface. This paper investigates the effect of environmental temperature on the acoustic frequency
response and try to compensate for the influence of the environmental temperature based on the findings.
Specifically, the change in the acoustic frequency response at T3 °C is corrected in the frequency and ampli-
tude directions against the change in the acoustic frequency response at Tp°C. Using this correction method,
we tested the discrimination of multiple object types (three types) and locations (three locations) placed on
the surface under different environmental temperatures (17 patterns ranging from 22.7°C to 30.5°C), and
confirmed that the average object discrimination rate improved from 21.5% to 75.1%.

Keywords: active acoustic sensing, object identification, environmental temperature, fast Fourier transform
(FFT), frequency characteristics
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Fig. 1 Effect of environmental temperature on sweep signal re-

sponse in active acoustic sensing.
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on it at each environmental temperature.
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Fig. 8 Result of frequency correction.
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Fig. 9 Variation in frequency characteristics as the notebook

is placed in the center of the surface at different envi-

ronmental temperatures.
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