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Bad Data Selecting and Curve Smoothing Arithmetic Based
on Minimizing the Undulation of the Divided Difference

GAO Xue-feng” , TIAN Zhong-xu” , ZHU Wei-bo"
U (School of Machine Electric Engineering and Automation Shanghai University, Shanghai 200072)
) (Internal Combustion Engine Institute Shanghai Jiaotong University, Shanghai 200030)

Abstract  As to the selection of the 2D bad data, this paper used the method of minimizing the undulation of the divided
difference of 2D data and presented an algorithm that begins with constructing a function that can compute each knot’ s
potential on improving spline curve’ s smoothness. After analyzing some examples that using the extreme curvature-value
method and the methoed stated previously, it indicated that the algorithm this paper put forwards marked the positions of the
bad data efficiently. Based on the method of minimizing the undulation of the divided difference of 2D data, this paper also
gave a smoothing treatment for cubic spline curve to appropriately relocate the positions of the knots in the permissive
scope. The numerical example at the last section demonstrated that this algorithm can effectively control the undulation of
the cubic spline’ s second-derivative function.
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Fig.1 Extreme curvature-value method of selecting bad data
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Fig.2 Extreme curvature-value method of selecting bad data
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Fig.3 The first-derivative function of cubic spline

and 1st order difference of knobs
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Fig.4 The second-derivative function of cubic spline and

twice the 2st order difference of knobs
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Fig.5 Process ensuring the denominator reasonable
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Fig.6 Selecting bad data using the method based on

minimizing the undulation of the divided difference
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Fig.7 Selecting bad data using the method based on

minimizing the undulation of the divided difference
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Fig.8 Sketch map of smoothing arithmetic
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Fig.9 Cubic spline and its first and second derivative function
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Fig. 10  After the fifth iteration
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Fig.11  After the 10th iteration
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Fig. 12 The final result of smoothing arithmetic
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