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Control of seismic shake table in order to track the predefined earthquake profile is a key concern
in design of seismic shake tables. This paper proposes a vision-based real time displacement
measurement system using image processing techniques to control a laboratory-scale seismic
shake table. The shake table is controlled via a fuzzy-supervisory controller, an inner Pl loop and a
fuzzy outer one, whose feedback is provided by the vision-based measurement system. To
minimize tracking errors, the fuzzy controller uses displacement and acceleration responses as its
feedback. For this purpose, a camera and an image processing application are utilized to measure
the motions directly in real time. Results are sent to a host PC through a network as the controller
feedback. Proposed system performance is compared with an alternative system which utilizes a
linear encoder as displacement sensor and controller feedback. Test results prove effectiveness of
the proposed fuzzy system in cutting back the tracking errors. In addition, the vision-based
system uses a very low cost camera to measure the displacement directly. It has appropriate
accuracy, works in real time, and does not require any contact with the table, comparied to the
encoder version.
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5- LVDT: Linear Variable Differential Transformer
6- Amplitude modulated - Frequency modulated
7- Time Delay Control (TDC)

8- Amplitude Phase Control (APC)

9- Adaptive Harmonic Cancellation (AHC)

10- Adaptive Inverse Control (AIC)

11- On Line Iteration (OLI)
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1- Object tracking

2- Independent Proportional Integrator controller
3- LED: Light-Emitting Diode

4- fps: frame per second
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