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A Study on the Improvement of Calculation Efficiency for the Two-Axis
Hardware Interpolator Using DDA
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The maximum feedrate generated from the hardware DDA is closely related to its calculation
efficiency. The smaller interpolation span results in the lower calculation efficiency. This paper
presents the method to improve the calculation efficiency for the smaller interpolation span. For
the linear interpolation the higher calculation efficiency can be achived by putting biggest value
that the interpolation DDA can hold. For the circular interpolation, however, the scheme used for
linear interpolation does not work since arbitrary change of value in the interpolation DDA
changes the radius of the citcle. The bit length of the hardware DDA is adjusted instead of
adjusting the value in DDA, which results in the very same effect on calculation efficiency for the
circular interpolation. The hardware circuit and supporting software are designed, and tested by
two axis step motor driven milling machine. The experimental results show that the proposed
method drastically increases the maximum feedrate even for the smaller interpolation span.
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Table 1 The specification of the interpolator

system
Slope-DDA 8-bit
Bit-length  ['pirate-DDA | 12-bit
of DDAs
X and Y-DDA| 16-bit
Maximum command value 65535 BLU
Maximum feedrate 6248 pps
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