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Development of an Inverted Pendulum Cart with a Sliding Mechanism for Posture Control
-Design and Manufacture of a Small Mobility and Experiment of Posture Control-
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A lot of researches on inverted pendulum cart are done in recent years. And it is attracted as a personal vehicle which
realizes energy saving for many practical applications, such as the Segway and the P.U.M.A. The personal mobility has
the advantage of energy efficiency for transportation because the cart is small and light. However, since most conventional
personal vehicles require a certain level of physical ability from the driver, it is not suitable for elderly and disabled people
to drive. Therefore, as an inverted pendulum cart capable of driving to anyone, I develop an inverted pendulum cart with a
sliding mechanism for posture control, and aim for realization of acceleration and deceleration while keeping perpendicular
cart angle. In this research, proposed inverted pendulum cart with a sliding mechanism for posture control was designed
and manufactured, and the posture control performance was verified through experiment.
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Fig. 1 External view of the inverted pendulum cart
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Fig. 2 Structure of the inverted pendulum cart
Table 1 Parameters
SYMBOLS MEANINGS 1
Ty Loy
my [kg] Weight of cart _
ma [kg] Weight of slider / / / / / / /x/ / / /
my, [kgl Weight of wheel
7 [m] Radius of wheel Fig. 3 Model of the inverted pendulum cart with
I [kgm?] Inertia moment of cart sliding mechanism
I, [kgm?] Inertia moment of slider
> -
I, [kgm®] | Inertia moment of wheel —magly cos 01 — mag(lz cos 61 — Ao sin ) (5)
11 [m] Height of COG of cart from center of wheel
lo [m] Height of COG of slider from center of wheel ZZT7T
D1 [Nms] Coefficient of viscous friction for wheel axis ]:; =T, + (ml +ms + mw)ri} (6)
D5 [Ns/m] Coefficient of viscous friction for velocity of slider <7
D,, [Nms] Coefficient of viscous friction or angular velocity of wheel angle _ ;,_ . -
g [m/s?] Gravitational acceleration 777w adifgsl
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Fig. 5 Block diagram of state feedback
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Fig. 6 First experiment for posture control
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Fig. 7 Experimental results
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