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Abstract: To operate in real environment, humanoid robots should be able to react to unknown
disturbances. To deal with disturbances, various robust control algorithms have been developed for
decades. But for collaborative works such as teleoperation system, a compliance control can be the
better solution for disturbance reactions. In this paper, a center of mass (CoM) compliance control
algorithm for humanoid robots is proposed. The proposed algorithm is based on the state observer and
positive feedback of disturbance. With the state observer based on humanoid CoM control performance
model, disturbance in each direction can be observed. The positive feedback of disturbances to the
reference CoM trajectory enables compliant motion. The main contributions of this algorithm are
achieving compliance independently in each axis and maintaining balance against external force.
Through dynamic simulations, the performance of the proposed method was demonstrated. Under two
types of disturbance conditions, humanoid robot DYROS-JET reacted with compliant motion via the

proposed algorithm.
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[Fig. 1] CoM control performance model
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[Fig. 3] Humanoid Robot DYROS-JET

[Table 2] Specification of DYROS JET

Upper
Degree Body 20
of L
Freedom ower 12 (6 fi h1
Body (6 for each leg)
) Overall 1.63m
Height -
Pelvis 0.72m
Weight 48 kg
Pelvis IMU Sensor (3DM-GX4-25™)
Sensors -axi
Ankle Two 6-axis force./tf)rque
Sensor (ATI mini85)




[Fig. 4] Computation of CoM position in global coordinate
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