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3D Shape Reconstruction of Non-Lambertian Surface

Tae-Eun Kim' and Mal-Rey Lee'

Abstract

It is very important study field in computer vision '"How we obtain 3D information from 2D image’.

For this purpose, we must know position of camera, direction of light source, and surface reflectance
property before we take the image, which are intrinsic information of the object in the scene. Among
them, surface reflectance property presents very important clues. Most previous researches assume
that objects have only Lambertian reflectance, but many real world objects have Non-Lambertian
reflectance property.

In this paper the new method for analyzing the properties of surface reflectance and reconstructing
the shape of object through estimation of reflectance parameters is proposed. We have interest in
Non-Lambertian reflectance surface that has specular reflection and diffuse reflection which can be
explained by Torrance-Sparrow model. Photometric matching method proposed in this paper is robust
method because it match reference image and object image considering the neighbor brightness
distribution. Also in this thesis, the neural network based shaped reconstruction method is proposed,
which can be performed in the absence of reflectance information. When brightness obtained by each
light is inputted, neural network is trained by surface normal and can determine the surface shape of
object.
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