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Super Resolution of Color Images and Estimation of Range Images
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Based on the Learning by Eigenspace Method

SHOHEI KAWANAKA," SATOSHI KAWABATA," SHINSAKU HIURAT
and KOUSUKE SATO*

In this paper, we propose a method of super-resolution for color images using the eigenspace
which represents autocorrelation in color images. This method also makes it possible to esti-
mate range images from 2D color images using learned relationships between color and range
images in nature scene. 3-D modeling of the scene is indispensable to build VR environment
where repetitive surface such as brickwork or stone paving is often represented by too simple
texture. Therefore, bump information much improves the reality of the surface. Fortunately,
such surface has strong correlation between color and bump information, and we can estimate
the bump values from color images using such relationships. We confirmed that our method
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enables superior super-resolution and shape restoration through experiments.
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Fig.1 Redundancy pixels by expansion (a), Image of
mask matrix (b).
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Fig.2 Input (a), Ground Truth (b), Bicubic (c¢), Our
method: learning size 8 x 8 (d), Our method: learn-
ing size 32 x 32 (e).
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Table 1 Interpolation error (PSNR).

PSNR  Dimension c.p.(D) [%]
8 X 8 24.8 15 87.3
32 x 32 24.5 160 87.1
Bicubic | 23.6 — —

0000o0oooooooooooooooooooo
000000 200000000000 1/4000
0000000oooo 2(b)0000000@mO 2(c)
0000000000000 00D0O000 2(d) O
obooooboobobobog sxgouooooo
00000 2(e)000O0 32x32000000000
000000000 10000000 PSNROOOO
0000000000000 COOO0O00 cumulative
proportion0 OO0 00O

4. ODOOOOO

gbooboboooboboobooobooboboo

gboboboobooboooooboboobobo
wiZ[le,xththzh
e TGuwhy TBwhy T Zuwehr 8)

goooobobooobooboobooboobobooo
00 z2z; 0000 wxhOOOOOOOOOOOO
ooooobooboo jOoooboobooobo
Jo00OoOoO0o00ooOooOooooo rRGBOOO
gooobooooobo100obooboobobobooog
gooobooobooboobooooobooobog
gooobooobooboobooooboooboo
gooboooooooobooooob200000000
gpooo

gooboooboooooboboobooboo
gooobooboooboooooboboooboo
viviDjloooooooDoooooooooooo
goboooboboooobooobbooooboooog
gooobooboobooboooboooobooboog
goooboooboobooboobooboobobooboog
goooboobooboooobobboobooboog
goooobooogoboobobooobooobobooo
gbobobooboboooooboboobobo

O0000o0ooooooooooooo 3(a)uo
Oo0ooooooooooo3(pouooooooo
00000000000 ODOOOoDooOD 320x240
gooooboooooboobooooooooboo
0000000000 0O00o0O0 3(e)0oUoOOO
00000 2x20000 3(d)0 8x800000O
02000000 PSNROOOOOODODOOO

goboooooooooooooooobobooooooo 41

03 00000 (000000000000000000 (b)d
0000000000 2x2 (c)00000000000 8x8
(d)

Fig.3 Input color image (a), True range image (b), Esti-

mated range image: leaning size 2x 2 (c), Estimated
range image: leaning size 8 x 8 (d).
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Table 2 Estimation error (PSNR).

PSNR  Dimension  c.p.(D) [%)]
2X2 31.25 4 98.9
8 X 8 31.37 9 96.1
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