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Abstract: This paper proposes the sentence design based on the pop-noise balance for a voice liveness detec-
tion framework and speaker verification systems. In recent years, spoofing attacks, (e. g., speech synthesis,
voice conversion, replay), has become a serious problem against the speaker verification systems. Some tech-
niques have been proposed to protect the speaker verification systems from these spoofing attacks. However,
since these techniques are focused on some kinds of the acoustic features, the accuracy of the robustness
is not enough. Thus, the voice liveness detection (VLD) has been proposed. The VLD framework identify
that an input sample is uttered by an actual human or a loudspeaker. To realize the VLD framework, the
pop-noise detection methods are proposed. Additionally, it has been reported that the phoneme information
is important for the pop-noise detection. Thus, this paper proposes the pop-noise balanced sentences in order
to improve the pop-noise detection accuracy. The experimental results show that the pop-noise balanced
sentences obtained the high performance accuracy than the conventional methods.
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