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Systems and Applications based on Human-head
3D Modeling Technology using Multiple Cameras

Kouta Fujimura’ Yasuhiro Oue’ Tomoya Terauchi'

Abstract A multi-camera 3D modeling system named “Pierimo” to digitize a human head is

presented in this paper. The main features of this system are as follows: 1) Fast capturing: Both of
texture images and pattern images can be taken within a few seconds using multiple digital still
cameras which are set around the target human. Slide projectors are also set to provide a color
line patterned light on the target for pattern image capturing, 2) Hybrid Algorithm: Our modeling
algorithm is based on a hybrid method where the Shape-from-Silhouette technique and the

Active-Stereo technique are combined. In the first step, the rough shape of the target is estimated
in a voxel space using our Extended Shape-from-Silhouette method. In the next step, the shape is
refined based on the depth-map data that is calculated using a multicamera active stereo method.
This combination makes up for the shortcomings of each method, and 3) Realistic Shape and
Texture: The whole shape and photo-realistic textures of the human head including hair can be
digitized at a time on a personal computer. So, This system consists 28 digital cameras, which
include sixteen cameras for capturing under normal lighting and twelve cameras for capturing
projected pattern, two slide projectors and a personal computer for controlling them and
generating 3D data. These algorithms are described in this paper. And some business applications
are also introduced, for example statues carved from wood, crystal engraved by laser and some

software simulations.
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