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A power of the reflected light (reflectivity) is available as a side product of the range

value for most laser scanners. Additionally, a reflectance image that depicts reflectance values

as a grayscale image has a similar appearance of the 3D geometric model with a color

image by a camera. Focusing on the fact, we propose a new technique for mapping color

on a surface of a 3D geometrical model utilizing laser reflectivity. The proposed technique

colorizes a reflectance image based on the similarity between color and reflectance images at

first. Then the pixel color on the colored reflectance image is copied to the corresponding

pixel on the range image, and the colorized 3D model is obtained. We carried out evaluation

experiments using a laser scanner and showed the performance of the proposed technique in

several conditions.
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Fig. 1 Acquisition system of a panoramic range
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Fig. 2 Range and reflectance images
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Fig. 3 Assignment of seed points by local features

with SLIC and HOG
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(a) Scene1 (b) Scene2

(c) Scene3

Fig. 4 Experimental setup
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Fig. 5 Range and reflectance images

(a)Seed points assigned manually (b)Colorization result

Fig. 6 Proposed method 1 in scene 1 (manual)
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(a)The correspondence between Fig. 4(a) and Fig. 5(b)

(b)Seed points assigned automatically (c)Colorization result

Fig. 7 Proposed method 2 in scene 1 (automatic)

(a)Original 3D mesh model

(b)Proposed method 1 (manual)

(c)Proposed method 2 (automatic)

Fig. 8 Colorized 3D geometric model in scene 1
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(a) Seed points assigned manually (b) Colorization result

Fig. 9 Proposed method 1 in scene 2 (manual)

(a) The correspondences between Fig. 4(b) and Fig. 5(d)

(b) Seed points given automatically (c)Colorization result

Fig. 10 Proposed method 2 in scene 2 (automatic)
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(a)Original 3D mesh model

(b)Proposed method 1

(c)Proposed method 2

Fig. 11 Colorized 3D geometric model in scene 2
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Fig. 12 Comparison of Colorization results

13

13 14(a)

3 1

2 3

14(b) 14(c) 2

(3 )

14(d) 14(c)

3

4.

Time-of-Flight

3

3

3

3

web

RSJ2013RS2D1 ©2013 RSJ

― 236 ―



(a)Reflectance images

(b)Proposed method 1 (manual)

(c)Proposed method 2 (automatic)

Fig. 13 Colorization of reflectance images from an only

single picture
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(a)Original 3D mesh model

(b)Proposed method 1 (manual)

(c)Proposed method 2 (automatic)

(d)Proposed method 2 using three pictures taken from difference viewpoints

Fig. 14 Colorization of the entire 3D geometric model
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