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Fig. 1 Flow chart for ploughed soil surface reconstruction
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Fig.2 Laser profiler for roughness measurement
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Reconstruction of Ploughed Soil Surface with 3D Fractal Interpolation

Liu Yiguan'? Lu Zhixiong' Hoogmoed W B® Li Xiaoqin'
(1. College of Engineering, Nanjing Agricultural University, Nanjing 210031, China
2. Nanjing Communications Institute of Technology, Nanjing 211188, China
3. Farm Technology Group, Wageningen University and Research Centre, Wageningen 6700, The Netherlands)

Abstract. By using a laser profiler, the roughness of ploughed soil surface was obtained. 3D fractal
interpolation method was used to interpolate several kinds of reduced measured surface data which were
reduced from the original measured ploughed soil surface elevation data in different reduction rates. Also
fractal and statistical characteristic parameters were used to compare the original data and the interpolated
data. The results show that 3D ploughed soil surface model can be obtained efficiently by the 3D fractal
interpolation method with the reduction rate below 80% and the fractal non-scale spacing of the
dimensions was deduced; the transverse and longitudinal spacing were 23 mm and 459 mm, respectively.
The result provided a theory for choosing the minimum measurement spacing of the ploughed soil and a
method for reconstruction of ploughed soil surface.

Key words: Soil roughness Fractal Iterated function system 3D fractal interpolation



