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Simulation of Plant Leaves Based on Space Curve Theory

YUAN Xiu - jiu', LIU Dong', WANG Sheng — yong", YANG Rong’ ,ZHAO Xue - jun'
(1. Science Institute, Air Force Engineering University, Xian 710051, China; 2. Unit 93942, Xianyang 712000,
Shaanxi, China; 3. Missile Institute, Air Force Engineering University, Sanyuan 713800, Shaanxi , China)

Abstract : The paper has established the models of the plat leaf shapes by using space curve theory. Different types
of leaf shapes can be obtained by adjusting the parameters, and with the increase of leaf outline length parameters,
leaves can grow. First, according to the characteristics of leaves, the curvature and torsion functions of the edge
line can be determined, then the outlines of half leaves are drawn by solving the basic equations of space curves,
and the other half edge of line is drawn according to the symmetry of the leaves. The curves of the main venations
can be determined by using projection method and affine transformation. Loop subdivisions have been used to obtain
smooth leaves. In the situation that the curvature functions are piecewise power functions, the growths of two — di—
mensional leaf blades are always along the axils of initial directions have been demonstrated. Using the method
mentioned in this paper can draw out complex leaves. The simulation experiment results verify the feasibility of the
proposed method.

Key words : simulation of plant leaf ; space curve theory ;affine transformation; palm — shaped leaf



