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Feedback Control of Non-holonomic Mobile Robots
by Path-generating Regulator

Akihiko TAKASHIMA™*®, Yukio HASHIMOTO, Katsuhiro HORI,
Naohiko HANAJIMA, Hiromitsu HIKITA and Mitsuhisa YAMASHITA

*5 Muroran Institute of Technology, Division of Production and Information Systems Engineering,
27-1 Mizumoto-cho, Muroran-shi, Hokkaido, 050-8585 Japan

In this paper, we propose a new control method for two-wheeled non-holonomic mobile robots.
Since the non-holonomic mobile robots has non-integrable constraint conditions, it is difficult to
derive a control law so that the robots are convergent to the target state. The proposed method
designs a nonlinear regulator carrying out asymptotic convergence of non-holonomic mobile robots
to a given trajectory family. The trajectory family is chosen so that it passes through the origin and
its gradient at the origin is equal to zero. As the result, the mobile robots are convergent to the origin
as the target state while generating their path. We name this method Path-generating Regulator.
Neither the coordinate transformation nor the input transformation is needed in this method unlike
other methods. Global asymptotic regulation property of this method is proven by a Lyapunov-based
stability analysis. By numerical simulations and experiments, we show the validity of the proposed
method.
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Fig. 1 State variables and velocity inputs of the two-
wheeled mobile robot
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Fig. 3 Generated paths with respect to six initial states
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