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Seamless Texture Synthesis Method of
Multiple Textures for Constructing
Entire 3D Shape from Multiple Scans

KEeNJI INOSE, ! HIRosHI KAawasaKIf!
and Ryo FURUKAWA 2

In this paper, we describe a seamless texture synthesis method of multiple
view images for entire 3D shape modeling using a 3D measurement system
which consists of a single video camera and a projector. To acquire the entire
shape of the object, we use a rotation table and scan the object several times
by rotating it. Since color of the object changes dependent on the camera
view direction, simple integration of textures results in discontinuities between
textures. In this paper, we propose an efficient method to achieve seamless
integration of textures by estimating albedo using range and color images, and
blending them using weighted alpha value near seams. In addition, multiple
models can be rendered seamlessly without integrating them by using the esti-

mated albedo and alpha values.
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Fig.1 Configuration of the 3D measurement system.
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Fig.6 Interpolation of specular areas. (a) is captured image from view 5 and (b) is warped image

to view 0 from view 5. (c) is the specular excluded image (inside yellow circle). (d) is the

overlapped image.
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Fig.11 The result images of measurement at one scene. (a) texture image, (b) specular reflection
area, (c) segmented image and (d) estimated diffuse parameters.
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Fig.12 Separated images. (a) diffuse component and (b) specular component.
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Fig.13 Comparison between estimated parameter and actual value. (a) plotted line, (b) intensity
red, (c) intensity green and (d) intensity blue.
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Fig. 15 Integration result. (a) a texture mapped image before texture integration, (b) the integrated

texture mapped image, (c) rendered image of (b) and (d) another rendered result whose
texture is generated by the proposed method.
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Fig.16 The images of measurement and the result images for calculating alpha parameters.
(a) texture image, (b) range image, (c) edges detection result and (d) alpha image.
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Fig. 18 Renderd image after integration.
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Fig.17 The result images for estimating diffuse reflectance parameters. (a) segmented image, (b) es- Fig.19 Scanning the blocks.
timated diffuse parameter, (c) diffuse reflectance component and (d) specular reflectance
component.
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Fig.20 The result of the proposed method blending. (a) the generated alpha values and (b) the
result of the proposed method’s blending.
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Fig.21 The result of simple blending. (a) the constant alpha values and (b) the result of simple

blending.
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Fig.22 (a) the target object and (b) the integrated 3D shape. 024 00000() 000000000000 () 0000000

Fig.24 The blending results. (a) the result of the proposed method and (b) the result of simple
blending.
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Fig.23 The examples of the results of texture and alpha generation on an arbitrary viewpoint. Fig.25 The examples of the results of texture and alpha generation on an arbitrary viewpoint.
(a) the texture and (b) alpha values acquired from view0. (c) and (d) are the ones acquired (a) the texture and (b) alpha values acquired from view0. (c¢) and (d) are the ones acquired
from viewl. from viewl.
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Fig.26 The blending results. (a) the result of the proposed method and (b) the result of simple
blending.
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Fig.27 The results of blending based on the view point and based on the surface normal. (a) colored

by weight values of each camera based on the view points, (b) generated image based on the
view points, (c) colored by weight values of each camera based on the surface normal and
(d) generated image based on the surface normal.
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Fig.28 The generated images on an arbitrary view. (a) captured from view0, (b) generated based
on the view points and the surface normal, (c) generated based on the proposed method and
(d) the image of (c) specular reflectance added.
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Fig.29 Comparison between generated image and captured image.
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