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Robust Stabilization of Running Self-sustaining Two-wheeled Vehicle

o Hiroshi SATOH Nagaoka University of Technology, Toru NAMERIKAWA Kanazawa University

Abstract: This paper deals with robust stabilization problem of running self-sustaining two-wheeled vehicle. We have proposed
the stabilization of Two-wheeled vehicle in the state of stillness, and have shown the effectiveness. In this research, we compose
the control system that aims at the running stabilization of Two-wheeled vehicle. We use Ho, mixed sensitivity problem to
design the controller to achieve stability running even if the mass of Two-wheeled vehicle changes. The experimental results
show stability running vehicle even if the mass of Two-wheeled vehicle changes.
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Fig.1 Two-wheeled vehicle model
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Table 1 Definition of Symbols

My, My, M Mass of each part

Hy, Hr, He Vertical length from a floor to a center-of-gravity
of each part

Lry, Lp Horizontal length from a front wheel rotation
axis to a center-of-gravity of part of front wheel
and steering axis.

Ly, Ly Horizontal length from a rear wheel rotation axis
to a center-of-gravity of part of rear wheel and
steering axis.

L. Horizontal length from a rear wheel rotation axis
to a center-of-gravity of the cart system.

l Horizontal length from a rear wheel rotation axis
to a center-of-gravity of Two-wheeled Vehicle.

J:0J, Moment of inertia around center-of-gravity = ax-
ially and z axially.

PO Viscous coefficient around x axially and z axis.

\4 Velocity of Two-wheeled Vehicle.

subscript f, r, ¢ || Part of front wheel, rear wheel, and cart system
respectively
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Fig.2 Generalized plant
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Wi = diag (Wh1, Wi, Wiz, Wiy)
Wo = diag (Way, Wag, Waz, Way) (6)
W3 = diag (75,110) , Wy = diag (50, 10)
Wi =Wig = Wiz = Wi = ;5551

- _ _ _ _0.5x2
War = Waz = Was = Was = 55007

s+10x2m
10x2m

0000000000 KOOoOooO0Oo Fig3O00ooo

in [dB]

Gai

=] o
10 10
Frequency [Hz]

Fig.3 Gain diagram of controller K
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Fig.4 Experimental results for running vehicle
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