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An Interpolation Method for Internal Points of a Single Closed Contour Line
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Abstract

This paper deals with a problem encountered in the course of constructing digital elevation model from a
contour map. Deficiencies of widely used linear interpolation method is described, and an interpolation
method for internal points of a single closed contour is proposed. Control points not on a plane are searched
and interpolated. The method is applied to an artificial contour lines and real contour lines. The result shows
natural and accurate reconstruction.
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Fig. 2. Interpolation of a point in a single closed contour line.
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Fig. 3. A case with which the spline interpolation method
cannot deal properly; neither point of O, @, @
cannot produce correct height of point P.
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Fig. 4. A natural interpolation in a single contour line; given Fig. 5. According to the different control
contour lines of (a), the cross section of the height lines selected, the heights of P1
along the straight line should be like (b). and P2 exhibit great differnce,

which is unnatural.
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Fig. 6. A new selection of a Fig. 7. Interpolation of a point Fig. 8. A control fine which con-
control line. P using the average of tributes to the error: control
the results by multiple line @ is not proper for the

control lines. calculation of the average.
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Fig. 10. Projection of the cubic curve through Pa

Fig. 9. A schematic for the calculation of a cubic curve. and Pg on xy plane.
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Fig. 11. Artificial contour lines and the interpolation.
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Fig. 12. Real contour lines and the interpolation:(a)contour lines used for interpolation (b)result of the
interpolation (c)points for the evaluation of the accuracy.
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