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Abstract

To investigate the developmental emergence of the ability to change their behavior depending on
environmental conditions, we studied spontaneous limb movements and subsequent changes in
movement patterns while playing with a mobile toy in infants 90-129 days old. In Studyl, we
calculated two independent indices to represent amount and pattern of movements. While younger
infants only increased the amount of movement, older infants first changed their movement pattern
towards the arm-dominant pattern and then increased the amount of movement. In Study 2, a
decomposition algorithm based on non-negative matrix factorization was applied to discrete
movement units taken from the data. The contribution ratio of each synergy was different between
the spontaneous movements and the movements during the mobile task in the older infants, while
there were no differences in the contribution ratios between the different movement conditions in the
younger infants. These results suggest that there is a drastic transition in the changeability of
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spontaneous movements towards movements suitable for the specific environmental condition.
[Key words] motor development, spontaneous movement, mobile paradigm, 3D motion

capture, synergy
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