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Image-based 3D Object Modeling for Virtual Museum System
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“Virtual Reality technology provides a new methodology for human interface with realistic
sensation, and has been received growing attention in the fields of human interface, computer
graphics and computer vision. Reality of the virtual space is realized by generating photoreal-
istic views in real time with computer graphic technology. One of key issues for the real time
view generation problem is how to represent and display the 3D virtual space efficiently with
adapting human vision sensitivity. In this paper, we propose a novel and efficient approach
for hierarchical modeling of 3D objects from multi-mode real images of range, color and Xray
observing the objects, with which shape, texture, reflectance and internal structure are effec-
tively described in multi-resolutions. Arbitrary views of the objects under arbitrary lighting
conditions are then efficiently generated with sufficient accuracy by selecting the appropriate
level of the model based on the distance between the observer and the object.
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Fig. 1 Overview of 3D object modeling system.
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Fig. 2 Features and regions extraction with adaptive meshes.
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Stepl: mesh initialization.

(a) Black circles represent nodes; lines represent connection aligned with
mutually orthogonal (x - y) coordinate lines of a viewing plane.
2: initial triangulation.

(b) At each node, the surface shape is recovered with depth z, normal T,
principal curvatures « 1, £2, and their directions el e2.

The region bounded by each quadrangle is initially approximated by

two triangular patches of four neighboring nodes.

Step3: recursive subdivision.
(€),(d) According to the curvatures at both ends, the nodes are increased
along the lines to apgroxnmatc the regions of high curvature with
finer triangular patches.
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Fig. 3 Adaptive mesh generation.
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