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As robotics technology advances, we expect humanoid robots to perform tasks that need
applying force instead of us. In daily life, we frequently conduct object manipulations.
In particular, many household tasks need pushing and pulling motions. To make the
humanoid robots work in our daily-life environments, two requirements should be
satisfied. First, the robots should manipulate objects including physical interaction.
Second, the robots should conduct work in a short time, with similar speed to human
movements.

I propose two methods to speed up whole-body motion generation for humanoid
robots. One method is to control the whole body’s momentum using analytical inverse
kinematics and Resolved Momentum Control. It is possible to reduce the computation
time because no iterative calculation is required. The other is to derive the target
trajectories of the Center of Mass and hands using prior knowledge of the target object.
As a prior knowledge, by configuring a reaction force of the object in a pushing motion,
I derive target trajectories of the whole body to obtain the stable motion in a short time.

In this study, the effectiveness of the proposed method is verified by using a humanoid
robot, HRP-4, in dynamics simulations and a real robot. First, I conducted the
experiment of the motion generation using the proposed momentum control in the
dynamics simulation. Next, I conducted an experiment of the motion generation to
push a 10 kg box and open the refrigerator door. It was completed 6 s and 12 s,

respectively.
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