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Abstract: Mental-rotation is an advanced human-cognitive-processing ability to rotate mental representa-
tions of one single 2D /3D object. The YUNiTi CAPTCHA is a Completely Automated Public Turing tests
to tell Computers and Humans Apart, in which a “cognometric” mental-rotation task is performed. Here,
a challenge in the YUNiITi CAPTCHA is that cognometric task can be overcome by malware that simply
choose the most similar image to the question image among the candidate images. An effective measure
against it is to use similar decoy objects in candidate images as many as possible. However, the similar
objects become highly confusable distractors for humans. To cope with this issue, this paper proposes to
apply a “locimetric” mental-rotation task in the mental-rotation CAPTCHA. We developed an experimental
system to confirm the usability of the proposed CAPTCHA and obtained acceptable performance. We also
discussed its security.
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1 HET CAPTCHA Ofl
Fig. 1 Example of text-based CAPTCHA.

2 Asirra Ofl
Fig. 2 Example of Asirra.
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X 3 YUNiTi CAPTCHA O zFE i
Fig. 3 Example of YUNiTi CAPTCHA.
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Fig. 4 Authentication window for proposed CAPTCHA.
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Fig. 5 Automatic generation procedure in proposed CAPTCHA.
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Fig. 6 Authentication window for experiment system (Top:

before user’s click, Bottom: after user’s click).
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Fig. 7 Authentication window for YUNiTi-type CAPTCHA.
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Fig. 8 Candidate images for similar 3D models.
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Fig. 9 Reasons of failures.
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