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Abstract

This paper presents a superresolution demosaicing technique that can restore high-resolution color image from differently blurred
low resolution images in Bayer domain. The proposed superresolution demosaicing algorithm uses an aperture mask wheel to get
differently blurred low resolution images, so we just need to estimate point spread function at each frame. In addition, it does not
require image registration because there is no translational motion between low resolution images. By using a rotatable aperture
mask wheel, consecutive captured images provide sufficiently exclusive information for superresolution. Therefore, the proposed
method can reduce the registration error between the low-resolution image as well as the calculation amount for superresolution
restoration. The existing lens system of the camera can be extended to obtain a superresolution image by only adding an rotatable
aperture mask wheels. Finally, in order to verify the performance of the proposed system, experimental results are performed. The
proposed method showed the significant improvements in the sense of spatial and color resolution.
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Fig. 1. Image degradation model
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Image " an(lf (f{r;r;;})SR. 2) Multiframel[7] ?(ygjlt@?m(i iz(ygjftlfzrz J(z)+ Jy(z) J(z)+ Jy(z) J(z)+ Jy(x)
G o GG
1 31.30 30.58 30.85 32.29 32.32 32.51 32.40
2 25.71 25.24 25.55 27.73 27.43 27.65 27.74
3 29.82 28.72 29.00 30.39 30.41 30.68 30.50
4 21.70 20.26 20.63 23.35 22.95 23.25 23.39
5 29.20 28.16 28.49 30.52 30.51 30.89 30.66
6 26.87 26.13 26.42 28.34 28.12 28.33 28.37
7 29.18 28.80 29.10 31.32 30.96 31.15 31.31
8 25.70 24.45 24.86 27.92 27.48 27.90 28.01
9 29.03 28.33 28.59 30.07 30.03 30.19 30.12
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H 2. IMAX A0 CHSH CPSNR H| (EH9]: dB)
Table 2. CPSNRs for IMAX images

1) single frame 2) Multiframe 3) Multiframe 4) Multiframe 5) Proposed 6) Proposed 7) Proposed
Image SR. ¢, G, 7] Jl(z), ., L), G, Jl(z)+ Jz(z) Jl(z)-‘r Jz(z) Jl(x)+ Jz(w)

([918181) Gy Gy G, Gy

1 25.05 24.01 24.32 26.37 26.01 26.34 26.45
2 22.68 22.46 22.73 23.04 23.69 23.72 23.15
3 29.57 28.95 29.23 30.07 30.41 30.53 30.19
4 29.35 29.08 29.40 29.36 30.41 30.45 29.54
5 26.97 26.23 26.46 27.94 27.82 28.00 28.00
6 27.30 26.46 26.76 28.64 28.48 28.73 28.71
7 28.11 27.32 27.61 28.77 28.83 28.98 28.88
8 26.83 26.06 26.35 27.54 27.71 27.88 27.64
9 22.54 21.62 21.88 23.55 23.34 23.53 23.61
10 23.27 21.67 21.97 24.03 23.48 23.71 24.08
11 26.34 26.01 26.29 26.57 27.25 27.30 26.71
12 31.31 30.97 31.21 31.69 32.15 32.24 31.81
13 28.71 27.89 28.14 29.17 29.58 29.76 29.28
14 31.95 30.96 31.28 32.25 32.78 32.98 32.42
15 31.38 30.77 31.03 32.01 32.11 32.22 32.10
16 32.41 31.83 32.06 32.62 32.88 32.94 32.71
17 25.50 25.40 25.66 25.92 26.73 26.80 26.08
18 26.17 26.31 26.59 26.34 27.26 27.22 26.47
average 26.13 25.58 25.89 26.84 27.15 27.33 27.10
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(a) Original (b) CPSNR=31.30dB  (c) CPSNR=30.58dB  (d) CPSNR=30.85dB (e) CPSNR=32.29dB  (f) CPSNR=32.40dB

2 3. 3 1H dako] ez a4y, b HY EE{I.":! =2 (9] & [8]), c: CFE =& =& [7], d: CIE =3 =& (J,(«) and ¢, ), e TS
A 22 (s(x) and C,,G), f: MO B (1 (x)+ J(z) and C),G)

Fig. 3 Experimental results of Kodak 1 image (a: original image, b: single frame SR. ¢;, G, by [9] & [8], ¢: Multiframe SR by [7] d: Multiframe
SR using J(z) and ¢y, G, e: Multiframe SR using J,(x) and ¢, G, , f: Proposed usig J,(z)+ J(z) and ¢, C,

[E 1



(e) CPSNR=27.92dB (f) CPSNR=28.01dB
12l 4, 1 8 FMo| MEHAD} (a:HPY, b B Z S (9] & [8]), ¢: T ZHY =/ [7], d O ZHY =R (/4() and ¢, G), e T
=z 22 (4(z) and ¢, G), f: MO U (J(z)+ L(z) and ¢, )

Fig. 4 Experimental results of Kodak 8 image (a: original image, b: single frame SR. ¢, C, by [9] & [8], c: Multiframe SR by [7] d: Multiframe
SR using J,(z) and C,,C,, e: Multiframe SR using (=) and C,,C, , f: Proposed usig J,(z)+ J,(z) and C,,C,

(d) CPSNR=24.86dB
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