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Sensor-driven Speech Recognition Input Method
by Handheld Device
— Utterance Movement Detection Method Using Sensors

KazusHiGE OucHI™! and Miwako Dorf!

It is preferable to use a handheld device equipped with a microphone for
speech recognition input in our daily lives. However, when we use handheld
devices for speech recognition, there are two problems to be solved. One is
that the recognition accuracy by using handheld devices is less than that by us-
ing headsets because it is difficult to keep an appropriate distance between the
microphone and the mouth. The other is that it is troublesome for users to indi-
cate a section of speech recognition by button press action. We considered using
a distance sensor for measuring a distance between them and an accelerometer
for utterance detection respectively. The experiment showed that using the
distance sensor was more effective for both speech recognition accuracy and
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utterance detection. But there still existed problems related to false detection
and power consumption for daily use. Then, we proposed a sensor-driven speech
recognition input method by using both sensors. As a result, we improved the
error rate of utterance detection to 4.8% and the accuracy of speech recogni-
tion to 82.4%. They were superior to conventional methods such as push-talk
and press-talk on the handheld devices. We also confirmed that the proposed
method was especially effective for users such as elderly people who were not
generally very good at using electric appliances.
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Fig.1 Speech recognition accuracy of headset and handheld microphone.
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Fig.2 Speech recognition accuracy with distance between the microphone and the mouth.
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Fig.3 Output of the PSD sensor corresponding to utterances.
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Fig.4 Directions of built-in 3-axis accelerometer.
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Fig.5 Output of the accelerometer corresponding to utterances.
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Fig.6 Error rate of utterance detection.
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Fig.7 Speech recognition accuracy (PSD sensor vs. accelerometer).
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Fig.8 Outline of the algorithm.
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Fig.9 Developed handheld microphone equipped with sensors.
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Table 1 Specifications of the prototype.
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Table 2 Result of the performance evaluation experiment.
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Table 3 Experimental result for comparing conventional technique and proposed technique.
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