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In recent years, parallel machine tools (PMTs) have drawn more and more interest in study and research for their applications. The Parallel Machine Tools (PMTs) have the advantages of high operational accuracy, high rigidity, low price, high velocity, high acceleration and convenient usage in many industrial applications. However, because of the non-linear relationships existed between the actuators and the platforms, it is difficult to develop an accurate kinematic model for PMTs. The popular method for kinematic analysis includes two steps: non-linear modeling and non-linear equations solving, some of them are difficult and inefficient in actual applications.

To solve the problem presented above, a fuzzy interpolation method is developed and used for the calibration of the PMTs. The main advantage of using this technique is that this kind of calibration does not need to develop any kinemic modeling for PMTs, a so-called modeless method is adopted for this calibration.

Compared with other interpolation techniques, Fuzzy Interpolation Method (FIM) has the advantages of high calibration accuracy, low cost and faster in calibration processing. One of the most significant features of using FIM in the calibration of PMTs is that most PMTs have relatively small workspace, and this is specially suitable for the modeless and FIM technique in the PMTs’ calibration.

The basic idea of using this technique is to use a measuring device to measure some selected positions in the PMTs’ workspace to identify the position errors between the desired positions and the nominal positions of the end-effector of the PMTs. A standard calibration board is used as the measurement criterion. All those positions’ errors are stored based on each position’s coordinate. During the calibration process, the target position can be interpolated by using the FIM based on the position errors around the neighboring positions. Another advantage of using this technique is that this method can combine calibration and compensation process together to greatly reduce the time consuming in the compensation process.

A simulation study in calibration of PMTs using the FIM is developed in this paper. Also a comparison between the different calibration methods with this method is discussed to indicate the advantages of using the proposed method over other methods. 
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