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Abstract 

 
Humans are good at recognizing objects as well as the materials of which that they are made of. 
We can easily distinguish cheese from butter, silk from linen, and snow from ice just by looking.  
Material perception is crucial for action planning. For example, when we reach to pick up a glass 
of milk, we have already made predictions about the weight and rigidity of the glass, as well as 
the fluidity of the milk. Materials such as liquid, wood, fabrics or plastic, have distinctive 
physical properties.  Physics-based rendering has developed sophisticated descriptions of 
material properties such as the bidirectional reflectance distribution function to describe surface 
reflectance. The parameter space of such physical models is very large but humans have a much 
more reduced representation of parameter space describing material appearances. Understanding 
perceptual representation is helpful in graphical simulation of novel materials, reducing 
computational cost, predicting contextual effects, and establishing computational models of 
material inference.  
 
In this talk, I will discuss recent progress on perception of translucent materials (e.g. skin, wax, 
jade) and fabrics (e.g. jeans, silk, cotton): types of materials that are both prevalent and 
challenging to simulate. First, I will discuss how the scattering phase functions affect translucent 
appearance and how human establish a lower-dimensional perceptual embedding of the phase 
function space. In the second part, I will discuss machine and human estimation of mechanical 
properties of fabrics under external forces and perceptual dimensions of parameters that describe 
behavior of moving fabrics in virtual scenes. 
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