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Abstract : A cat is able to quickly recover balance from unstable posture. To observe the balance recovery procedure
of the cat, an impulse is applied to the cat while walking on a narrow bridge. We find that it rotates its tail toward the
falling direction. In our previous research, the balance recovery procedure is analyzed based on the law of the angular
momentum conservation and then a key equation is derived to maintain the balance. However, it did not consider the

gravity, so the performance is not good. In this paper, a new dynamic model is proposed using the Lagrangian
mechanics. In the method, the gravity is included in the potential energy. Through the proposed dynamic model,

controlling the balance of a walking robot is possible.

Key words : biomimetics, balancing mechanism, walking robot, multi-body dynamics, cat-like robot

Nomenclature

K, P: kinetic and potential energy, Nm
L : Lagrangian function, Nm

7 : mass moment of inertia, kgm2

m : mass, kg

I : length, m

v : velocity, m/sec

0: angular velocity, rad/sec

0: angular acceleration, rad/sec’

7: torque, Nm

g : acceleration of gravity, m/sec’

Subscipts

B, T : body, tail

*Corresponding author, E-mail: sychung@ut.ac.kr

O, C : center of rotation of body, center of rotation of
tail

G : center of gravity
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Fig. 2 Scenes of training a cat walking on the balance
beam"”
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Fig. 3 Scenes of cat’s response for instantaneous lateral
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Fig. 4 Simplified model of cat’s body and tail
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