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Abstract

This paper focus on the compliant gait planning of the dance partner robot.
The developed dance partner system is named as "NCiDPR09”. Most of the
time, a human dance with different partner the dance step size and velocity need
to be adjusted. The control.of the dance robot should: be considered and applied
for the integrated compliant-motion with partner. Currently, many robots have
been developed and applied for entertainment and health care etc. It means that
the relationship and interaction between the robot and the human is getting
closer.

This paper proposes-an omnidirectional mobile. platform control technique
includes human-computer interaction and dance gait planning module, by using
infrared sensors and omnidirectional-wheel etc. The basic robot platform that
adopted in the study is Robotino of FESTO with the command editing software
“Robotmo View”.

The study proposes the “Waltz” as the dance key code, i.e. the music temple,
dance gaits are all related to the contents of Waltz. The research topics are
divided into two topics Teaching mode” and “Dance partner mode”. The detail
of the two research topics are expressed as follows.

1. Teaching mode: Tracking a standard dance step of Waltz and converting
the location to robot gait program. Adopting some innovative methods
developed from the study to improve the precision of the dance gait data.
Then, robot can be used to teach the human how to play standard Waltz
dance, and can also issue a performance score to learner for reference.



2. Dance partner mode: Turning to ““Dance partner mode”, the robot plays as
a role of human dancer partner. The robot can follow the master dancer
perform a standard Waltz gait under the standard music temple. While,
the master dancer will show much different dance step size or now
standard music temple, a robot can easy to push or collide or even hurt
the master dancer. For establishing a smarter dance partner system, the
study has developed the gait adjusting and temple following techniques
etc to improve the performance of the dance partner robot. And the
NCiDPROQ9 has also proved itself successfully to be a good dance partner
when dancing in Waltz in the study. The achievement of the study can
also be applied to improve the human-robot interaction tasks in many
other situations.

Keywords: Dance Robot, Waltz dance gait, Robotino Robot, Omnidirectional
Mobile Platform, Omnidirectional Wheels, Human-Machine Interaction.
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