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ABSTRACT

In this paper, a methodology for designing a controller based on inverse dynamics
for speed control of DC motors is presented. The proposed controller has robustness
in disturbance and it consists of a prefilter, the inverse dynamic model of a system
and a fuzzy logic controller. The prefilter prevents high frequency effects from the
inverse dynamic model. The model of the system is characterized by a nonlinear
equation with coulomb friction and viscous friction. The fuzzy logic controller(FLC) is
characterized by fuzzy “ If-then” rules which represent locdly linear control output
whose consequence part is defined as linear Pl controllers. And it regulates the error
between the set-point and the system output which may be caused by disturbances
and it smultaneoudly traces the change of the reference input.

A real coded genetic algorithm estimates the parameters of both the model and
the linear PI controller. And it is characterized by three basic genetic operators that
can deal with real coding chromosomes.

An experimental work on a DC motor system is carried out to illustrate the

performance of the proposed controller.
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Fig. 2.1 Equivaent circuit of a DC motor
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Table 2.1 Parameters of the DC motor

Parameters Unit Descriptions
u [V] Control input voltage
ia [A] Armature current
it [A] Field current
€m [V] Back emf
y [F] Air gap flux
R W Armature winding resistance
La [H] Armature inductance
w [rad/g] Rotor angle velocity
Tq [N>xn] Disturbance
Ts [Ns¢/m] Nonlinear friction model
K [Nx/A] Torque constant
Ky [V drad] Back emf coefficient
J [kgx] Inertia moment of the rotor
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Fig. 2.2 Nonlinear friction model
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Fig. 3.2 Block diagram of the proposed controller using inverse dynamics
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