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other hand, some researchers have proposed pet robots [4], [3],
which move actively against interactions among humans and
themselves. With information such as sound, light, and a simple
interaction by using the touch sensors, etc., these robots could
move actively for entertainment or human mental healing.
However, human-robot coordination for realizing tasks is not
considered in their systems.

If robots could move not only passively but also actively
based on human intentions, environments, knowledge of tasks,
etc., we could realize more effective human—robot coordination
system than the conventional one. Considering the case of
coordination among humans, each human would move not

Manuscript received December 1, 2005: revised August 10, 2006. Abstract
published on the Internet January 14, 2007. This work was supported in part
by the Japan Society for the Promotion of Science under Grant-in-Aid for
Scientific Research A-2-15206049.
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execute tasks according to the intention. Therefore. recognition
of human’s intention would be one of the essential robot's
functions for realizing the coordination. This paper focuses on
the step estimation problem in CAST. 1.e., an estimation method
for a dance step intended by the human. Two step estimation
methods have been developed in the previous research, and the
robot could realize dancing with a human successfully [6]. [7].
In these step estimation methods, only the instantaneous force/
moment information at the step transitions are utilized. Con-
sidering the case of dancing among humans, however, it might
be difficult for humans to estimate his/her partner’s intention
using such instantaneous information because a male dancer
could not always apply the same lead to his partner, and the
lead would include uncertainty such as a time lag and variation
for repeated trials. Therefore, it would be more successful to
model tendencies of dancer's leads with such uncertainty by
using time series of force/moment information. Hidden Markov
models (HMMs) [8] are utilized to model the time series data
with human’s uncertainty because HMMs can stochastically

LY TN okuwacjp:  model tendencies of time series data with uncertainty.

)/ N B 7 o HMMs are used successfully in the fields of speech recog-
A COMINE nition, bioinformatics, etc. In these days, the applications on
ﬁ }Eaﬁ ﬁ% gesture recognition, control of robots, etc., using HMMs are
= = -0046/525.00 © 2007 [EEE
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