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Friction prediction of constant tension system
based on T-S fuzzy model
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Abstract: The friction seriously affects the accuracy and performance of constant tension suspension
systems. In order to compensate the friction force, it is necessary to establish the model of the system
and forecast the friction. Based on T-S fuzzy model, we use the method of fuzzy identification to ob-
tain the model of the system, thus realizing the prediction of friction force. The optimal input varia-
bles of the model are selected by fuzzy search. An improved fuzzy c-means clustering algorithm is used
to improve the efficiency of the system, and the method for selection of the clustering center number is
added to the algorithm. The white noise signal is employed as input of the constant tension system
model in simulations, and the output error of the obtained T-S fuzzy model is 0. 013 5 N. In the slope,
sine and other typical input signals, the model output is in the order of 1 000 N and the average error
is approximately 0. 01 N. The simulation results indicate that the proposed model which has high ac-
curacy and low error is an effective method for friction prediction of constant tension systems.
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Fig. 1 Simplified structure of constant tension system
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Fig. 2 Error curve of T-S fuzzy model
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