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Motion Coaching with Emphatic Motions and Adverbial Expressions
for Human beings by Robotic System
—Discussion on Optimization of Emphasis and Expression for Subjects—
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To develop effective and intelligent human-robot interaction systems that use whole body gestures and verbal
expressions, verbal expressions and gesture expressions should be strongly connected according to given tasks and
current situation. In our previous work, a robotic motion coaching system has been proposed. It does not use
fixed expressions, but dynamically changing emphatic motions and adverbial expressions to assist players learning

motions.

The emphatic motions are synthesized dynamically according to players’ performance.

However, we

were not able to conclude how both emphatic motions and adverbial expressions effect to the HRI. Thus, in this
paper, we propose a method that uses optimized degree of emphasis for each subjects. Then, we discuss how both
subject-optimized emphatic motions and adverbial expressions effect to human robot interaction based on result
of motion coaching of forehand tennis swing using the proposed method.
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0 1: Example relationship between the weight o and a synthesis motion
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Avg Imitation Error against «

195

190

-
oo}
o

-
o5}
o

imitation error (d)
3 3
o (6]

165
160

155
1.25 1.5 1.75 2 2.25 2.5

O 2: Imitation error against different values of «, as x-axis[]
y-axis is d; in Eq.(3). (d; adjusted, so that the maximum
values of each subjects would be 200)
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O 3: example individual imitation error against different
values of as (subject-A and subject-B): d; in Eq.(3)
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O 2: one-tailed T-test with R; in Eq.(4) for the exp. O
(note: ** (p < 0.01), * (p < 0.05), + (p < 0.10))
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Avg. Improvement Rations with respect to Initial Trails: (opta)
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O 4: Result of experiment. Average ratio of imitation error,
R; in Eq.(4), with optimized « for each subjects
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