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Fig. 1. Automated analysis of mouse home-cage behavior reveals nonrandom
state transitions. (A) Schematic showing EEG, EMG, and video recordings

of freely moving mice in their home cages. (B) Automated image segmentation
(C) Definition of translation (red arrow) and total movement (total area in
blue). Black dots indicate the centroid of the segmented area. (D) Example
recording showing translation, total movement, EEG spectrogram, and EMG trace.
Freq., frequency. (E) Top, scatter plot for translation and total movement.
Each dot represents data in a 2.5-s bin in (D). The three clusters correspond
to LM, MV, and immobile states (gray box). Bottom, scatter plot for EEG delta
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power (1 to 4 Hz) and EMG total power during the immobile state. The two
clusters correspond to QW and SL. Classified states are color-coded. Filled and
open yellow, non-REM and REM sleep, respectively. a.u., arbitrary units. (F) Mean
EEG delta power and EMG power during LM, MV, QW, and SL states (n = 9 mice).
EEG delta and EMG power at different states were normalized by EEG delta and
EMG power in the LM state, respectively. Error bar indicates + SEM. (G) Top, all
transitions from each state. T = O, time of transition. Bottom, probability (Prob.) of
each state before and after transition. (H) Left, probability of transition between
each pair of states. Right, summary of all natural transitions.
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