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Elucidation of motion grammar in human movements
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This research aimed at finding the underlying grammar of human movements (a ruled
structure of human movements) using a unique approach which found its foundation in our know-how. For
that we will tackle the 3 following issues:

1. Modeling actions (a series of motion primitives that create a motion sentence) in a way that is
understandable by an intelligent system. 2. Using this model to recognize actions and also to reproduce

them with variability. 3. Using the recognize actions to build a realistic interaction with a humanoid
robot.
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Fig 1: Motion Primitive explanation with a simple
hand and arm motion
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Fig 2: Hidden Markov Model. gn denotes the number
of states. aij denotes a transition probability of state i
to state j. bij denotes a probability of outputting j in
state i.
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Fig 3: Normalized angular velocity measured at the
wrist for one motion primitive “hand up1”
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Fig 4! The result of recognition of motion elements.
The blue line shows the normalized angular velocity
against the normalized time measured at the wrist.
The red line shows the defined motion element.
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