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Abstract Since resolution of video camera is usually lower than digital camera and video data usually contains a
motion blur in the sequence, simple frame capture can produce only low quality image. In this paper, we propose a
method to restore a sharp and high-resolution image from a video sequence by motion deblur for each frame followed

by super-resolution technique. By using geometric information, we first apply motion deblur for each frame, and

then, super-resolve the images from the deblurred image set.
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0 3 Candidate plane detection.
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Algorithm 1 Candidate plane estimation.

1: X is defined as the set of all corresponding feature point tracks
across input frames.

2: P(x) is defined as a predicate that is true if point track x is
not selected and unlabeled.

3: while Jz € X; P(z) do

4:  Select a feature point track a(C{z € X; P(z)}) and the k

nearest neighbors b(CX) (in this paper k := 7).
5. A® =g AD .= quUb, i:=1
6:  while A® + AG—1) do

7: Compute the homography matrix H of A® for each
frame.

8: AG+D) .= ¢

9: for Vy € X do

10: if Adequateness of H for y = threshold then

11: AGHD) = AG+D) gy

12: end if

13: end for

14: =1+ 1

15: end while

16:  A® is a group of feature point tracks residing in the same
plane.

17: end while
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PLANED

CAMERA

(a)Image capturing scene

) Front object

b)Optical flows

ml

c)Segmentation with GC (d)Detected planes for SR

) Back object

(e) Blur kernels for each segment (left:motion blur kernel right:defocus blur kernel)

(f)Input image

(g)Motion deblurred image

(h)SRI w/o motion deblurring

(i)Proposed method

0 5 Multiple object motion by motorized stage.
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(d)Blur kernels

(left:motion blur kernel,

right:defocus blur kernel)

(b)Optical flows (c)Detected planes for SR

(e)Input image (f)Motion deblurred image (g)SRI w/o motion deblurring (h)Proposed method

0 6 Motion deblur and super-resolution for curved surface.

H - (1) Front object
n - (2) Back object

(d)Blur kernels for each segment (left:motion

(a)Optical flows (b)Segmentation with GC  (c)Detected planes for SR blur kernel, right:defocus blur kernel)

(e)Input image (f)Motion deblurred image (g)SRI w/o motion deblurring (h)Proposed method

0 7 Video data capture by handheld camera.

‘m - - (1) Right side object
2 . -
(2) Left side object
(d)Blur kernels for each segment (left:motion

a)Optical flows b)Segmentation with GC c)Detected planes for SR blur kernel, right:defocus blur kernel)

(e)Input image (f)Motion deblurred image (g)SRI w/o motion deblurring (h)Proposed method
0 8 Video data captured by static camera.



