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Fig. 1 Exp. 1~ 3 design and stimuli

(a) Schematic representation of the Exp. 1. (b) Two conditions (Connected »s. Unconnected) in Exp. 1. (¢) Schematic representation of the Exp. 2. (d)

Three conditions of Exp. 2. (¢) Schematic representation of the Exp. 3. (f) Five conditions of Exp. 3. Subjects are asked to fix at the fixation point (white

dots) and press the key to report perceived co-disappearance of two foreground figures.
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Fig. 2 Exp. 1~ 3 results
(a) Percentage of reported foreground figure co-disappearances time in
Exp. 1. (b) In Exp. 2, and (c) in Exp.3. Error bars represent +1 SEM

across subjects.
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Fig. 3 Exp. 4~ 5 results

(a) The percentage of reported foreground figure disappearances time in Exp. 4. (b) In Exp. 5. Error bars represent +1 SEM across subjects. l:

Topological identitical; O: Topological different.
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Fig. 4 The stimuli and results of Exp. 6
(a) Depiction of the stimuli and procedure used in Exp. 6. (b) The
percentage of the reported foreground disappearance time in Exp. 6.

Error bars represent +1 SEM across subjects.
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The Role of Topological Invariants in Motion-induced Blindness

ZUQO Zhen-Tao"?, LUO Huan"”, ZHOU Ke"*
(" Key Laboratory of Brain and Cognitive Sciences, Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China;
? University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract The definition of perceptual objects is one of the most central but still controversial questions in
cognitive science. By using the motion-induced blindness (MIB) paradigm, we found that: a. when two targets
were connected, enclosed, or contained the same number of holes, they intended to be grouped together and
co-disappeared; b. the targets and background figures with different topological properties significantly weakened
MIB effects; c. once observers lost awareness of the targets, the topological changes of the target compared with
the non-topological changes, lead it return to awareness much quickly. These results revealed an important role of
the topological invariants in the MIB, and provided further support for the topological definition of perceptual
objects. Furthermore, current study suggested that the representation of the perceptual new object could be

processed in the absence of visual awareness.
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