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The Einstein Telescope is one of the next generation of gravitational waves detector to be built. The
telescope will consist of three Michelson interferometers that are each 10 [Km| long. The mirror of this
facility need to be isolated from every source of noise, such as ground noise.

This is in this context that the Precision Mechatronics Laboratory has built the E-TEST prototype
to find ways to push the isolation. This prototype is composed of a combination of active and passive
isolation. The Linear Quadratic Gaussian is the control strategy investigated in this thesis.

This works explain the design strategy of such controllers and discuss the stability and robustness
of the controller designed.

The results showed that the design of the Linear Quadratic Regulator is straight forward, and the
design of the Kalman filter showed that the states are not well estimated at low frequencies. The
analysis of the controller design has shown that the dynamics of the sensor has been inverted. It creates
a problem for the robustness and margins, they were both highly dependent on the inertial sensor. The
loop gain analysis has shown that the static gain was very high, but changing the values of the ground
process noise covariance decrease this effect. The analysis of the closed loop showed that it was limited
by the error on the estimations of the states. Then, a comparison was done using two inertial sensors.

Finally, an experimental run of a damping loop was implemented. The experimental test showed
the feasibility of implementing such control strategy on a real plant. The test was however limited by
high frequency peaks that were not modeled in the system.

The thesis showed that the Linear Quadratic Gaussian is a control strategy that is a good candidate
for isolation. But the method relies on good knowledge of the plant.



