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Abstract Brain computer interface (BCI) technologies, which enable direct communication between the brain
and external devices, have been developed. However, with most of the BCI systems, users can only choose some-
thing from among what was prepared in advance. To develop more versatile BCI systems that can detect a user’s
intention or thoughts, the brain responses associated with verbal imagery need to be clarified. However, it was
unclear how each parameter of the imagined sound reflected to the brain response associated with sound imagery.
Therefore, in this study, we investigated relationships between the amplitude-envelope of the imagined sound and
brain activity. First, the time-frequency features were extracted from brain responses for the imagery of speech
sounds and pure tones with same envelopes with speech sounds using a continuous wavelet transform (CWT) and
a principal component analysis (PCA). Finally, the discriminative accuracy was compared using a support vector

Machine (SVM).
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Fig.1 The amplitude-envelopes of each speech sound.
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Fig.3 Schematic diagram of the feature extraction.
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Fig.4 Brain evoked fields associated with speech sound imagery

(top) and pure tone imagery (bottom) in subject 4.
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Fig.5 Accuracy of the all sessions in each subject.
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Table 1 Comparison with the discrimination accuracy of speech sound imagery and pure

tone imagery.
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Speech sound imagery / Tone imagery

Sub. -100~0 ms 0~100 ms 100~200 ms 200~300 ms 300~400 ms 400~500 ms
1 36.3 / 32.7 36.0 / 30.3 28.7 / 323 32.3 / 30.0 31.3 / 34.7 30.0 / 33.3
2 28.0 / 35.0 29.3 / 38.7 35.3 / 43.3 32.3 / 38.3 31.7 / 38.3 32.0 / 38.3
3 35.3 / 34.7 37.7 / 39.0 36.7 / 35.0 36.3 / 34.0 38.3 / 36.7 35.3 / 39.0
4 39.3 / 32.0 38.7 / 38.0 34.3 / 36.3 39.7 / 37.0 34.3 / 40.0 42.0 / 35.7
5 32.7 / 31.7 31.7 / 36.3 34.3 / 38.3 35.3 /29.3 33.3 / 35.7 34.7 / 35.3

Sub. 500~600 ms 600~700 ms 700~800 ms 800~900 ms 900~1000 ms 1000~1100 ms
1 27.0 / 35.3 29.3 / 34.7 33.0 / 35.3 35.7 / 39.3 36.3 / 35.3 38.7 / 32.7
2 32.0 / 36.0 30.7 / 37.3 32.3 / 35.7 31.7 / 34.7 39.0 / 29.3 28.7 / 35.3
3 34.3 / 34.0 30.0 / 33.3 32.3 /283 33.3/32.0 32.7 / 28.7 32.0 / 33.3
4 41.7 / 38.0 31.7 / 36.7 34.3 / 37.0 35.3 /35.3 33.7 / 37.7 32.3 /343
5 33.0 / 32.0 34.7 / 33.0 31.3 / 35.0 31.7 /333 28.0 / 29.3 30.0 / 29.3
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