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The 3D Reconstruction of Potato Leaves Based on Interpolated NURBS Surfaces

WANG Longfei, PENG Jun, YANG Le* ,LI Ziyi,LIU Xinyu

(School of Computer and Information Engineering, Jiangxi Agricultural University , Nanchang Jiangxi 330045, China)

Abstract ; With the rapid development of computer virtual technology , virtual crop technology has become an impor-
tant tool for the study of the growth and development status of rice, wheat, corn and other crops. The existing re-
search on iterative reconstruction of crop leaves mainly focuses on the front surface of the leaves,while ignoring the
back structure. In this study, potato leaves are selected as the object of study for the problem of crop leaf 3D recon-
struction. Firstly ,using the measured data and marked data of potato leaves,combined with the non-uniform rational
B spline (NURBS) surface reconstruction technique, the node vector, control points, weight factors and other rele-
vant parameters of the interpolated NURBS surface are determined by the control point back calculation method and
the weight factor fitting interpolated surface algorithm. Secondly the iterative reconstruction of leaf veins is performed
by the interpolation NURBS curve method. Finally the color rendering and drawing of the surfaces are made using
VisMPL and VisVTK, and surface containers are introduced to fuse the interpolated NURBS surfaces of the front,
back ,and petiole of the leaves. The results show that the method in this paper is based on the traditional method
with the addition of the abaxial surface structure of the leaf, and performs well in reconstructing the 3D surface
model of the potato leaf, the three-dimensional reconstruction of potato leaf morphological features is effectively
achieved , which provides technical support for potato leaf research.

Key words : virtual crop technology ; potato leaves ; NURBS ; morphological features ; three-dimensional reconstruction
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