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ICA-based Robot Audition for recognizing barge-in speech under reverberation
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Abstract— This paper describes a new method based on independent component analysis (ICA) for en-
hancing a target source and suppressing other interference sources supposed that the latters are known. The
method can provide barge-in capable robot audition system in a reverberant environment. We can separate
late-reverberations of user’s speech and robot’s speech by ICA with a multi-input model. To reduce com-
putational complexity to the linear order of the reverberation time, we applied 1) spatial sphering and 2)
partial independent component estimation to ICA. Experimental results show that our method outperforms
our previous ICA-based known-noise cancelation method.
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Fig.1 System overview and our problem
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Fig.2 Signal flow in real-time implementation
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Fig.3 Signal flow in ICA processing
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Table 1 Configuration of data
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Fig.4 Resultl: RTy9 = 240msec
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Table 2 Settings of speech recognition
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Fig.5 Result2: RTyy = 670msec

Table 3 Average word correctness (%)
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