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Investigation of Phonemic Restoration for Speech CAPTCHA Systems

Takuya NISHIMOTO!, Kenta NISHIKI!, Shigeki SAGAYAMAT, Chihiro FUKUOKAT, and
Takayuki WATANABE!

1 Graduate School of Information Science and Technology, The University of Tokyo
11 Department of Communication, Tokyo Woman’s Christian University

Abstract We carried out preliminary experiments to realize a speech-based CAPTCHA system to distinguish be-
tween software agents and human beings. Such systems are especially important for persons with visual disability.
Current technologies are, however, vulnerable and difficult to use. As the first step, we investigated the design princi-
ples of CAPTCHA systems from viewpoint of creating the performance gap between the machines and human beings.
Based on hypothesis that the Phonemic Restoration effects are useful for this purpose, we carried out experiments
of intelligibility tests by human beings and speech recognition tests with HMM-based systems. As the results with
recorded human voice, it was suggested that human intelligibility exceeds speech recognition performance under the
condition of appropriate ratio of masking area. It is expected that similar effects are observed when we use synthesized
speech.

Keywords Internet, Security, Visual Inpairment, Speech Recognition, Speech Synthesis
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