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Abstract

Industrial CNC

generally apply feedback contro] loops

coatrollers

to obtain motion precision. Recent
studies reported that the
which

feedback, (2) feedforward, and (3) cross-

in:egrated

controller combines -all (1)

coupled control leads to reliable and

accurate performance in all tracking,
contouring, and feed. However, its
computation load is much heavier than
those in traditional CNC controllers.
This paper applies the TI 32030 floating
point DSP processors together with
FPGA and RS 232C to implement the
advanced motion controller.

Moreover, manufacturing with non-
uniform ‘rational B-spline (NURBS)
parametric  curves becomes more
popular in modern CAD/CAM and CNC
systems, but its computation is time-
consuming. A constant-speed NURBS is
further

designed to improve

manufacturing quality. In this paper,
both the integrated motion controller and
the constant-speed NURBS interpolator
were implemented ona ﬂoating-point TI
C32031 DSP processor. Experimental
results on a CNC machining center
indicate that the proposed motion
control is feasible and it achieves 250%-
540% improvement in contouring and

15% less in velocity variation.
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