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Fig. 1 Cross-coupling controtler and CNC functions for multi-axis CNCs
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Fig. 2 Tracking, contour and tool orientation errors
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Fig. 3 Developed contour error model and orientation
error model
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Fig. 4 Structure of the 5-axis cross-coupling system
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Fig. 8 Comparison of model and actual system outputs
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Fig. 10 Flow of the proposed auto-tuning
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Fig. 12 Auto-tuning result for contour error
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Fig. 16 3-axis CNC Testbed
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Fig. 17 Performance comparison of the existing CNC and
the proposed cross-coupling controller
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