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Contact Force Sensor Based Identification of Humanoid Robot
Ko Ayusawa, Gentiane Venture, Kou Yamamoto, and Yoshihiko Nakamura

The University of Tokyo, Dept. of Mechano-Informatics
7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656, Japan
When simulating and controlling robot dynamics, it is necessary to know the inertial
parameters and the joint dynamics accurately. As these parameters are usually not provided
by manufacturers, identification is then an essential step in robotics. In addition with the
up coming wide-spreading of humanoid robots in the society, the identification of humanoid
dynamics has became mandatory to insure safety. This paper proposes a method to estimate
humanoid robots inertial parameters without torque sensor, using generalized coordinates

of baselink, joint angles and external forces information. The method has been tested on
small-size humanoid robot, and simulation results as well as experimental results are given.

Key Words : humanoid robot, inertial parameters, identification
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Name: UT-p2:magnum

Hight: 540 [mm]

Weight: 8.0 [kg]

Number of Joints: | 20 (12 for legs, 8 for arms)

Fig.1 Kinematic structure and specifications of
the humanoid robot
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Fig.2 Identification results with simulated data
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Fig.3 UT-u2 during the experiments: equipped
with optical markers for motion capturing and
walking on the force plate
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Fig.4 Validation figures of the identification re-
sults from top to bottom: FX, FY, FZ, NX,
NY, NZ for the 4 steps walking motion (red
thick line: force plate data, blue thin dot-
ted line: reconstructed force from CAD data,
black thin line: reconstructed force from iden-
tified data of walking motion)
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Fig.5 Validation figures of the identification re-
sults from top to bottom: FX, FY, FZ, NX,
NY, NZ for the bending motion (red thick
line: force plate data, blue thin dotted line:
reconstructed force from CAD data, black
thin line: reconstructed force from identified
data of walking motion)
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