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Extraction of String Obstacle Regions for Image Restoration
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Fig.1 4th feature of an occluding region.
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Fig.2 Voting process (a) Voting on a focusing pixel.
(b) Relations between points on the circle and
the location of a focusing pixel.
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Fig.7 A case that the contrast between the occlud-

ing region and backgrounds changes (a) an ex-
ample with occluding regions in gray. (b) pos-
itive voting in white, negative in black, and 0
in gray. (c) signs of voting after sign selection.
positive voting in white and 0 in gray.

gbooboooboobooboobooooboaoon
gbO200000000000000O0C00O0O0O0CO
gbooboooboooobooboobooooboaoon
gbooboooboooobooboobooooboaoon
ooo
2.4 00OOO0OOOOOOC
ooooooOoooono ()booooooooo
gboobooobooobooboobooboooboaon
goobooboooboobooboooboobooobooon
gboobooobooooboobooooooaon
0000 7(p) 0000000000 DODOODOO
00000000000 DO00oDOOODOOOoO 7(a)
gooboooooooooooooooooooao
gooooooooooooooboooooooboo
gooooooooooobooooooooooboa
oo
gbooboooboobooboobooboooooboa
gbooboooobooobooboobobooobooon
gbooboooobooobooboobobooobooon
gbooboooobooobooboobobooobooon
gbooboooboobooboobooooboaoon
gooooooooooooooboooooooboo
gooooooooooooooboood
goooooooooooooooooooood
gooooooooooooooboooooooboo
gbooboooobooobooboobobooobooon
gbooboooboobooboobooooboaoon
gboooboooobooboobooobooboooboaon
gpbooobooboooboooobooooobooobooon

2319



00000000000 2006/10 Vol. J89-D No. 10

000000000000000000000000
00000000000000
00000000000000000000000
000000000000000000000000
000000D00000000000000000
000000000000000000000000
(z,y) 00000000 (2r +1)x (2m +1) 000
0000 R(z,y) 0000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000

(2”,y") = argmax |u(z’,y)| (12)

(z’,y")ER(z,y)

[v(z,y)], if sen(v(z, y))=segn(v(=",y"))
v(z,y) <= .
0, otherwise

(13)

OO0 sgn(z) 0 x00000O0OOOOODOO

0 7(000000000000O0O00O0O0OO
0000 7(h)000000O0O0DODODODOO
0O7()0000000000DO0DO0OO0ODOOD
gooooooooooooooooooooooboo
goooooooo

3. D00OO0O0ODOO0ODOODOODOO

233000000000000000O00O0O0CO
goooooooooooooboooooooboo
goooooooooooooboooooooboo
gooooooooooooooooooooooboo
goooooooooooooboooooooboo
goboooooooooooooooo

3.1 0DOoOOooooon

goooooooooooooooobooooooon
oooooooooooooooooooooooon
goooooooooooooboooooooboon
goooooobooooooodooofo 2.1000
oloooooooooOooOoooooo0o 200000
gooooooooooooobood

oboooobO soooooooooobooobooooo
gooooboooooooooobooooooooboo
gooooboooooooooobooooooooboo
gooooboooooooooobooooooooboo

2320

)
4

08 0000000000 ¢gO00O
Fig.8 Computing average of gradients g of v.

000000000000000000000000
0ooo
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0ooooo

00000 (r,y) 00000000 00000
00000000000 g(z,y) 000000

g(z,y) = N% >y

0<r<rg 0<6<2m

|[Vo(x + r2cos 8,y + rasin 0)| (14)

ooo N ODOODOOOO0O0OO0O0OOOOOOOOO
gooooooooobo gooooooooobboo
000000000 00DO00oLoLO0OO0DO g(x,y) O
O00w»(z,y) DODODOODDOODDODODOODO
oooooUoooo V(z,y)OODODDQOOODOODODO
gooboooooooooboooooooo

//(V —vg)? dzdy =0 (15)

oooooooooooooooooooooooon
goooooooooooooon

/ / (V2 4+ V2) dady = 0 (16)
0 (16)0(15) 00000000000 A00000
H(\V) = (V—vg)” + A\VZ + V) (17)

ooooooooooo

// H(V) dzdy (18)



0oooodooooooooooooooooonogn

|

(a) (b) () (d)
09 2000000000000 (a)000 (b)000
00000 (¢)2000000 (d)00O000ODOO
goooooooooooobooooooo
Fig.9 Example of binarization and labeling process
of the enhanced vote (a) original image. (b)
enhanced voting. (c) binarized voting. (d)
small regions are removed after labeling.
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Fig.12 Experiment 1 (a) background. (b) occluded
image. (c) difference image S. (d) extracted
occluding regions T'.
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Fig. 18 Experiment 2 (a) original image. (b) vot-
ing. (c) extraction result. (d) interpo-
lated image. The width and the parame-
ters are (w, r1,72,7r3): (from top to bottom)
(7,21,4,2), (5,15,4,2), (4,12,3,2), (2,6,2,1),
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rameters are fixed as A = 1,thpy, =
0.005, thaigr = 100, thagea = 100)
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Fig.19 Comparison with binarization and segmenta-
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images. (c)(f) extraction with segmentation.
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