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Task Complexity of Movement Skills for Robots
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Abstract Measuring task complexity of movement skill is an important factor to evaluate a difficulty
of learning and/or imitating a task for autonomous robots. Although many complexity-measures are
proposed in research areas such as neuroscience, physics, computer science, and biology, there have
been little attention on the robotic tasks. To cope with measuring complexity of robotic task, we
propose an information-theoretic measure for task complexity of movement skills. By modeling
proprioceptive as well as exteroceptive sensor data as multivariate Gaussian distribution, movements
of a task can be modeled as probabilistic model. Additionally, complexity of temporal variations is
modeled by sampling in time and modeling as individual random variables. To evaluate our proposed
complexity measure, several experiments are performed on the real robotic movement tasks.
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Fig. 2. An example of a movement trajectory by a robotic arm
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Table 1 Experimental

results of the movement skill of writing letters.
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Table 2. Experimental result of movement skill of pouring water into

a cup.
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Table 3. Experimental result of movement skill of picking and
placing an object by using end-effector trajectory.

Time-sliced

Neural complexi .
plexity neural complexity

Shellf on the 15 44.0
second floor

S_hellf on the 1.34 117.6
first floor

[Table 4] Experimental result of movement skill of picking and
placing an object by using joint trajectory.

Time-sliced

Neural complexi .
plexity neural complexity

Shellf on the

second floor 037 et
§hellf on the 0.22 51.99
first floor
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