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Landing Motion Analysis of Human-Body Model Considering Impact
and ZMP Condition

A= oW F Y2
(Byung Rok So, Byung-Ju Yi, and Wheekuk Kim)

Abstract : This paper deals with modeling and analysis for the landing motion of a human-body model. First, the dynamic model of
a floating human body is derived. The external impulse exerted on the ground as well as the internal impulse experienced at the joints
of the human body model is analyzed. Second, a motion planning algorithm exploiting the kinematic redundancy is suggested to
ensure stability in terms of ZMP stability condition during a series of landing phases. Four phases of landing motion are investigated.
In simulation, the external and internal impulses experienced at the human joints and the ZMP history resulting from the motion
planning are analyzed for two different configurations. A desired landing posture is suggested by comparison of the simulation results,

Keywords : impact, kinematic redundancy, ZMP, landing, human-body model
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A R B e L
Table 1. Link parameters of landing model.
Length (m) | Mass(kg) | Inertia(kg/m")

Upper body 0.5184 3400 0.3004

Thigh 0.441 14.0013 0.1306

Calf 0.4428 6.0225 0.0554

Foot 0.2 1.2 0.0027
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