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This paper presents the acceleration and deceleration control of free-form surfaces. A rapid
variation of acceleration (or Deceleration) drives the system into a machine shock, resulting in the
inaccuracy of the path control of the NURBS curve. The pattern of acceleration control can be
established using the curvature of the NURBS curve. The curvature can be easily calculated from
the first and second derivative of the NURBS curve used in Taylor’s expansion for NURBS
interpolation. However, the derivatives are not used in the recursive method for NURBS
interpolation. Hence, we attempted the difference-derivatives for calculating the NURBS
curvature. Both, Taylor’s expansion and the recursive method, are used jointly for controlling the
acceleration in the same interpolation algorithm.
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Fig.2 The curvature of the NURBS curve using the

derivatives of the NURBS
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Fig. 3 The curvature of the NURBS curve using the
difference -derivatives of the NURBS
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Fig. 5 The instant commanded velocity in the zoomed-

in region
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Fig. 8 The instant commanded velocity in the zoomed-
in region (Cy= 650)
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Fig. 9 The acceleration of the NURBS interpolation of
the recursive method with the varying velocity
(Co=650)
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