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Abstract The ability of animals to respond to different life-threatening stimuli and take the most adaptive
defensive behavior is essential for survival and breeding. Studies have found that a gradually expanding black
disk in the upper field which simulates the looming of natural predators approaching from above can induce

different instinct defensive behaviors of mice, including freezing or flight. In conventional animal behavior
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studies, time and labor-consuming manual operations are used to generate the stimuli, limiting the efficiency

of animal behavior studies. In this paper, we have developed a closed-loop animal behavior regulation and

analysis system. Based on this system, we have studied the defensive behavior of mice facing different stimuli.

Looming with low gray value or low-frequency light stimulation would induce the freezing behavior of mice,

which tend to escape to a safe area under looming with high gray value or high-frequency light stimulation.

This study has demonstrated an automatic behavior regulation system capable of delivering random stimuli,

which can further improve the efficiency and accuracy of the experiment.
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Fig. 1 Mouse behavior analysis and random stimulation system
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Fig. 2 Flow chart of behavior analysis system and visualization of behavior variables
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Fig.5 Schematic diagram of traditional animal behavior analysis methods
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