Restoration of Distorted Document Images by Using Stereo M easur ement and
Polynomial Surface Representation

T T T T
Yuu Tanakat, Yusuke Suzukit, Atushi Yamashitat and Toru Kanekot

.l.
tFaculty of Engineering, Shizuoka University
E-mail: r5545008@ipc.shizuoka.ac.jp

Abstract

@

Bls (7,27 4,27, .0, 20) Itis
jere are a total of

= (n+1)(n +2)/2 @

. Thus, if we use the Veronese map of
use the homogeneous representation & + PMn=1, to map [z1,y1,2]7 to all
to refer to an arbitrary image point in pee n (27, 27"y, 20 2y -0 2007,

We define the multibody structure the multibody epipolar constraint (1) in
as follows: [16] for the proof)

In order to avoid degenerate cases, we.
image points {7} correspond to 3-D
configuration in R3, i.c. they do not
surface, for example. We will drop the.
refer to a generic image pair (1, 22).

Problem 1 (Multibody structure fx 3)
Given a set of image pairs {(x, @

to an unknown number of inde]
moving objects that satisfy the assu
the number of independent motions
matrices {F;}?_,, and the segmental
i.e. the object to which each image pal

# M s a matrix representation of the

Juct of all the fundamental matrices
matrix F the multibody fundamen-
W natural generalization of the funda-
Sase of multiple moving objects. Since
the bilinear form of the epipolar con-

(b)

[1[2][3]

(1 2



(3]

[21[2][3]
(4]
[51[6][7]
(5 [€] LCD

(71

1 CCD

(89 (8l

[9

[10]

[10]

[11]

[11]

[11]




[10

[11]

[10

[11]

NURBS

41

6

[12]

NURBS

3
0 0
A
Z
O \V{G X
3
(uyv) 3
(xy.2)
(uv) 2 Wy Wy 3
xy.z) X'y.Z) @
q :tan'lga:_—zg- tan” 852 29 o)
ex-Xg ex-Xg
X' <x<X’
2 0
3
(uv)
(utny) m (u-my)
0
uv) (u+rny) (u-my) 3
3
0
0
XY
Hough
Hough
Z
Z
5
Z-Y
X ®



4.2

)
nm [
z=4 & ax'y’
i=0j=0
ai’j
2
41
Z
x=0 Z y
T
@ i=0 0
z ©)
7= m 0] —
= & agjxy’ =const.
j=0
VA
nm i .
z=ago+a & ax'y
i=1j=0
(4) 2
2
5
4.2
x=0 Z
X
51

)

©)

4

4
4
a
2 3 xy2 XYy,Z) ©)
a= tan'lgegg ©)
exX-Xg
Z1,ZR
LR ©)(7)
jL=a-zy] ©)
i rR=la-zg| U
©)(?)
52
3
Y
7=7, 5 XZ
L (%z) (X+1.Z+1)
®
L = \/(Zi +1° 4 )2 + (Xi #7X )2 ®

Xn




5
n;l
Xp=al
i=0
n-1
o 2
_‘ao (Zi+1' Zi) +(Xi+1' Xi)
1=
X'n
Y
Xi-1 X
X1 <X <X X (uyv)
X (uv) (10) (15)

Xi - Xi_1)(X- X
X:( i |I-1)(I |-1) + X1
Xij-Xij-1

S (& -z )X-Xig) | 71
Xij- Xj.1
¥ =(X-T)cos(-y )- Ysin(-y)

Yy =(x-T)sin(-y )+Ycos(-y )

_ Py
U_Yy sin(-f )+ zcos(-f )

_ (Y, cos(-f)- zsin(-))
Y, sin(-f)+zcos(-f)

©)

(10

(11)

(12

(13)

(14)

(15

2048x 1536

137.8mm

10
(0)

2854

2854

8%

120

@
©
©
©

2566
2854 2700

2797
8.1%



©

©




[

(2

(3]

[4]

(3]

(6l

(7

(8]

1
2854 2566 89.%%
2854 2700 4.6
2854 2797 98.0%
(B)17700182

3 (n
Shape from Shading
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