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Stabilization of a Two-link Inverted Pendulum with a Rate Gyro
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Abstract: Human generally uses three methods to keep balance. One of them is using reactive momentum such as swing an upper
body or arms. In this study, we proposed a balancing controller for the reactive momentum method using an inverted pendulum. We
simplified a human or a humanoid robot as a two-link inverted pendulum having two edges. In addition, we proposed a distinctive
condition for controller transition. If a human is pushed, he has to change a balancing controller from using an ankle torque to using a
reactive momentum or changing foot placement. When the balancing controller is changed from using an ankle torque to using a
reactive momentum, it is required a proper timing to keep a stability and make smooth movement. In the experiment, the proposed

controller and distinctive condition were verified.
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Fig. 1. Two-link inverted pendulum having two edges.
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Fig. 2. Parameter and coordinate axes of the system.
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Fig. 3. Simplified inverted pendulum.

AR ERA AzRe) F e AR $F W
& o Biksbl wETh o] wReld $Av @ % AX 4
Bel el TPl 27 TR whEel, 13 314 mel
£ A3} o] A EHRA ASYE Tt U A
Mo Wwstd 4 gk okl Yask AXshs v W)
7pgel Az S Pl Basl del 1, el
o] 54 Fo et 7bgel Fae) 2wt 0,08 Foldt

% YA o]Fojz]

2M, +2M, +2M,cos6, 2M,+M,cosb, | 6,
2M, + M, cos6, 2M,+J,

—M;sin, 299 +92)
K .

M,sin6,0, + BO, - =K, 0,
R ()

M,sin6,+ M. 511‘1(9 +«9)
Msm t9+0)

[N o
~



30

3k

1. A28 sheh,

Table 1. System parameters.
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