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Development of Robot Performance Platform Interoperating with an
Industrial Robot Arm and a Humanoid Robot Actor
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Abstract

For the purpose of next generation technology for robot perfomances, a RAoRA (Robot Actor on Robot Arm) structure was
proposed using a robot arm joined with a humanoid robot actor. Mechanical analysis, machine design and fabrication were
performed for motions combined with the robot arm and the humanoid robot actor. Kinematical analysis for 3D model, spline
interpolation of positions, motion control algorithm and control devices were developed for movements of the robot actor.
Preliminary visualization, simulation tools and integrated operation of consoles were constructed for the non-professionals to
produce intuitive and safe contents. Air walk was applied to test the developed platform. The air walk is a natural walk close to a
floor or slow ascension to the air. The RAoRA also executed a performance with 5 minute-running time. Finally, the proposed
platform of robot performance presented intensive and live motions which was impossible in conventional robot performances.

Keyword : robot show, robot actor, industrial robot arm, air walk, animatronics
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Fig. 1. Concept of RAoRA structure (left) and motion control of a robot actor (right)
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Table 1. Degree of freedom in Thespian movement

parts details DOF motions
shoulder 3
arm elbow 1 oper.1/forward/
wrist 2 twist/bend
finger 4
trunk pan/tilt/yaw 3 bow/rotateftilt
head pan/tilt/yaw 3 bowttilt/rotate
face eye 6 positign/size(pupil,
style 1 eyelid, eyebrow)
LED | face/chest/arms/legs 6 light
total 46
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Fig. 3. Construction of RAoRA system (left) and leg.Pelvis mechanism
(right)
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Table 2. Transfer range of an industrial robot arm for a robot actor

movement minimum maximum
forward Omm 2825mm
backward Omm 1362mm
left Omm 2825mm
right Omm 2825mm
top Omm 3371mm
bottom Omm 427mm
radius Omm 2825mm
rotation -185° +185°
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Fig. 4. Maxscript motion extraction program and analysis results of dynamic characteristics
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Fig. 7. Scenario for RAoRA (left) intro (center) beatiful soar (right) exploring deep sea
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