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Abstract  We propose an algorithm for Hermite interpolation by non-uniform cubic B-spline based pro-
gressive iteration approximation (PIA). Firstly, interpolate given data points. Data points that need interpo-
lation are used as known conditions, and apply cumulative chord length parameterization to define the knot
vector. We use these points that need to be interpolated as the initial control points. The number of initial
control points are n+3, and the initial non-uniform cubic B-spline curve is obtained by these n + 3 control
points. The error vectors are constructed by the errors between the initial control points and the corre-
sponding points on the initia non-uniform cubic B-spline curve. And then update the control points by us-
ing the constructed error vectors. The B-spline curve is obtained by using the updated control points. Con-
stantly update the above process of iteration. The non-uniform cubic B-spline curve of interpolation data
points is generated, which the specified iteration stop condition is the average distance between the control
points and the corresponding points on the curve. The iteration is stopped when the average distance be-
tween the two is less than the specified error. Secondly, data points and tangent vectors need to be interpo-
lated simultaneously. Based on the interpolation of the node vector of given data points, we insert one knot
into each knot interval by dichotomy method and update node sequence. The n+3 new control points ob-
tained by the interpolation given data points algorithm are used to calculate the initial control points after
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increasing the degree of freedom. The initial non-uniform cubic B-spline curve is obtained by increasing
the number of initial control points to 2n+4. The error vectors are constructed by controlling the errors be-
tween the control points and the corresponding points on the initial non-uniform cubic B-spline curve. The
control points are updated by using the constructed error vectors. The B-spline curve is obtained by using
the updated control points. The above process is iterated continuously, and finally the non-uniform cubic
B-spline curve of interpolated data points is generated. The iteration stop condition is when the average
distance between the control points of two adjacent iterations is less than the specified error, the iteration is
stopped. Finally, data points, tangent vectors and curvatures need to be interpolated simultaneously. Based
on the interpolation of the node vector of the given data points, two nodes are inserted into each node inter-
val by the method of ternary subdivision. The control points after increasing the degree of freedom are ob-
tained. The initial non-uniform cubic B-spline curve is obtained by increasing the number of control points
to 3n+5 as theinitial control points. Then the interpolated B-spline curve is obtained by iteration. The itera-
tion stop condition is also the average distance between the control points of two adjacent iterations is less
than the specified error. Theoretical analysis shows that the algorithm is convergent. Numerical examples
show that compared with the interpolation algorithm of uniform cubic B-spline curve, our algorithm con-
verges faster, that is, fewer iterative steps are needed under the same error conditions when the distance
between two data points change more.
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The problem studied in this paper belongs to the field
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B-spline has been proposed by Okaniwa et al. Considered
that non-uniform B-spline is more flexible than uniform
B-spline when the data points are non-uniform, we general-
ize the PIA for Hermite interpolation from uniform cubic
B-spline to non-uniform cubic B-spline. Numerical exam-
ples confirm that for non-uniform data, PIA based on
non-uniformcubic B-spline curves perform better than uni-
form cubic B-spline curves.
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