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A Human Head 3D Modeling System Using
Multiple Cameras and the Applications

KoutA FUJIMURA,t YASUHIRO OUEf and TOMOYA TERAUCHI!

Generally, a system that is able to reconstruct the 3D information of a whole human head
is made up of several units of range sensors which are based on the active stereo method by
using a camera and a projector. However, some problems may be occurred caused by the
quality of the surface material of a target object because the depth estimation is based on
each appearance of the projected light. Also a calibration process between each unit and a
registration process of each estimated result are very time-consuming. In order to overcome
these problems, we have proposed a hybrid modeling method where the Shape-from-Silhouette
technique and the Active-Stereo technique are combined. The method uses several images
captured by using the plural number of digital cameras and two slide projectors that are set
around the target object. So, the whole shape and photo-realistic textures of the human
head including hair can be easily digitized at a time on a personal computer. However, the
system should be improved in terms of the accuracy and the processing time to expand its
application field. In this paper, we describe the hybrid modeling method and propose a novel
two-stage stereo algorithm in which area based stereo method is carried out with sub-pixel
estimation based on the estimated result of the feature point based stereo method. The pro-
posed method makes it possible to reconstruct the shape precisely in practicable processing
time. Some applications are also described, for example statues carved from wood, crystals
engraved by laser.
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Fig.1 System overview.
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Fig.2 Hybrid modeling algorithm.
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Fig.3 Example images of depth map.
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Fig.4 Process of depth voting.
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Fig.5 Two-stage stereo processing.
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Fig.6 Correlation-based subpixel estimation.
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Fig.7 Examples of captured images.
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Fig.8 Screenshots of modeling result no.1.
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Fig.9 Original image and screenshot of modeling result
no.2.
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