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Fig. 1 The apparatus of topological pattern recognition in mice

(a) Y maze and paper door. A: The paper door; B: Y maze; C: Pattern. (b) A: Pattern; B: Paper door. The pattern was affixed on the bottom of paper

door, then the paper door was fixed into the inner of channel.
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Fig. 2 Learning curves for positive stimuli of ring
and negative stimuli of square

Mice were trained to distinguish between a ring and a square during the
training session. The x-coordinate shows that the session of training. The
y-coordinate (left) shows that the percentage of correct choice (ring) in
20 mice. The y-coordinate (right) shows that the number of correct
choice (ring) . @ P < 0.01, QP < 0.05, O P> 0.05, compared with
90% level; **P<0.01 *P<0.05, compared with 50% level.
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Fig. 3 Six pair of stimuli and the result of percentages
of choices in favor of the positive stimulus
and negative stimuli
(a) Training stimulus pair. (b) Testing stimulus pairs each being
topologically equivalent. (c) Testing stimulus pairs each being
topologically different. Data were compared with random-choice

behavior and Chi-square (y?) and P values were shown.
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Different Topological Properties Pattern Recognition in Mice"

ZHU Jing™™, GUO Xing-Yan™, MA Yuan, REN-Fei
(Faculty of Conservation Biology, Southwest Forestry University, Kunming 650224, China)

Abstract The theory of topological visual perception was proposed in previous studies. According to this theory,
topological properties, as a global properties, is the primitive of visual perception, and figures with topological
differences could be discriminated easier than figures with local feature differences. The different topological
properties pattern recognition was investigated in mice by using a modified Y-maze. Two stimuli of topological
different features were used to train mice to distinguish between ring and square. Besides, a ring and a square, the
other stimulus which topologically features different or same carried as test. These stimulus patterns include a
hollow square, a disk, a ring with a gap and a hollow square with a gap. The results showed that the mice trained to
discriminate the ring (the reward pattern) from the square (the not reward pattern)were unable to distinguish
between the disk and the square as well as the ring and the hollow square, but were able to discriminate the hollow
square from the ring with a gap, the hollow square with a gap or the disk, respectively. The data suggest that visual
system in mice may be sensitive to topological distinction and extract the topological properties to transfer.
Moreover, these findings provide a new evidence for the hypothesis that topological perception is a fundamental
property of vision.
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