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Abstract: This paper presents a method for capturing and efficiently simulating of a large number of plant leaves,
realistically showing their weathering process in autumn time with various texture patterns and appearances. In
generating the texture patterns of leaves, different from the existing technique that models the appearance manifolds
from a single input material sample, this paper captures the BRDF and BTDF properties of leaf surface from
multiple various samples, which contribute to a final complete aging manifold representing the appearance change
through the aging process of the leaves. Combining this aging manifold representing with botanical knowledge, it
can synthesize many different leaves’ appearance and textures and extrapolate texture patterns out of input samples.
The effectiveness of this method is proved in several applications, including subjects with different ages and types.
In most cases, it is able to re-produce texture patterns consistent with those observed in nature.

Key words: weathering; texture synthesis; leaf
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Fig.3 Analyzed data from capturing device. Here the slow changing shows the diffuse of a leaf
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Fig.4 Captured data of a poplar leaves
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Fig.5 Generating the aging degree maps from the complete aging space
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(a) Analyzing of sample leaves
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(b) Extrapolating and adjusting process for the aging curve in complete aging space
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Fig.6 Auser’s interfaces to analyze and adjust the aging space
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Fig.7 Flowchart of material synthesis
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Fig.9 Double layered model: The mass springs in upper layer (light colored) denote the deformable leaf
blade, while the mass-spring on the lower layer (deep colored) denote the leaf veins which have relatively rigid
property. Demo of curling up phenomenon, whole leaf’s mass-spring mesh, deformed creeper
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Fig.10 Generated materials of the creeper leaves (top) and Chines toon leaves (middle): For each type of leaves,
the rendering results for both front and back sides are shown, note that the material are in an age-growning order.
Generated deformed shapes of Chinar leaves (bottom): For each generated leaf model, please note that the deformed
leaf shapes are in an age-gowning order
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Fig.11 A group of rendered leaves in autumn scene: a single chinar leaf, some withered chinar leaves some
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maple leaves, and the leaves of chinese toon under sunshine
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