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¢ Nonlinear Dynamic Analysis and Chaos Control sk
¢ of a Gyroscope Electro-Mechanical System with 3
¢ Grammel Driving Torque as Negative Feedback 3k
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One of the man applications of a
gyroscope Electro-Mechanical system is the
guidance for vehicles. It is very important to
analyze the stability of a gyroscope
Electro-Mechanical system mounted in a
wobbling space vehicle. This system is a
gyroscope Electro-Mechanica system with
Grammel feedback. The time evolutions of the

response of the nonlinear dynamical system are
described by time history, phase portraits and
Poincaré maps. The regular and chaotic
behaviors are observed by various numerical
techniques such as power spectra, Lyapunov
exponents and Lyapunov dimension.

For the controlling chaos purpose, the
delayed feedback control, adaptive control
algorithm (ACA) control are used to control
chaos. For the chaos anticontrol purpose, the
addition of constant torque, the addition of
periodic torque, are used to anticontrol of chaos.
Finally, attention is shifted to chaos
synchronization, for this purpose, the addition
of linear feedback term, the addition of
sinusoidal feedback term, the addition of
exponential feedback term and adaptive
feedback method are used to chaos
synchronization. Besides we must point out
this project gives not only atheoretical basis for
practical design but also present academic
instrest by itself.

Keywords: Gyroscope Electro-Mechanical
system, Bifurcation, Grammel,
Chaos, Controlling Chaos, Chaos
Anticontrol, Chaos Synchroniztion.
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