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A Study on Frame Corner Detection of Comic Image

Da1sukk Isnir, ! Ker KawaMura,? Kencniro Hoasnr, 3
YASUHIRO TAKISHIMAT and HirosHI WATANABE f!

In this paper, we propose and evaluate a method to accurately detect the
position of the corners of frames which consist a digital image of Japanese-
style comics. Existing automatic frame extraction methods are not capable of
detecting the corners of the frames accurately. In order to solve this problem,
this research proposes a method which combines signal processing techniques to
detect the accurately positon of frames. First, the blank which exists between
each frame is detected by the modified filling algorithm, to obtain the rough
shapes of the frames. Next, corner detection and Hough-transform are applied
to the resulting image. Finally, the results of these procedures are combined
to obtain the individual position of frame corners. Evaluation experiments on
actual comic images prove that the proposed method succeeds to detect frame
corners from 0.7 to 0.9 precision with 0.9 recall.
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Fig.1 A comic image containing 5 frames.

02 01l10000000000000O0O0OCO
Fig.2 Frame reading order of the comic image
shown in Fig.1
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Table 1 Feature classification of frames included in a comic magazine

Type-A | Type-B | Type-C | Others
81.5% 10.3% 5.0% 3.2%
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Fig.3 Steps of frame separation by the iterative separation method. At each step, the area surrounded by

dotted lines indicates the target region and thick line shows the boundary for separation

p=2xcosb+ysinb (1)
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Blank detection (fig.6) I ‘
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Line detection
(Hough transform) (fig.8)
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on each Hough line (fig.9

Corner detection
(Harris) (fig.7)
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Frame’s corner
candidate detection (fig.10)

Output corner(s)
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Fig.4 A flow of proposed method. Result of
each step are shown in fig.[5-10] respectively.

gooooooooooooooobooooobooobooooooooooboooooDooo
goooobooooooooobobUo 2ob000bbOOo00oDbOO0ODbD s00O0OOODO
goooooooooooooooooobobooooboooooooDbboooooDoo
gobooobooooooboodooenodnod

3.3 UOoooooa

gooobooodooooobooooboobooboooooobobooooOoboOoboooooooon
goooboboodoooooooooooooooooboOobOoOo0oooooOoboOoOooooDooo
goooobooooooooooobooooooooobooooooobooobobooooooboo
ooooOO0OO0000000000000000HoughO00O0O0O0OOOOOOODDODODD
O000oooo0oo ANDOOOO

gbbooobooooobooooooboooooooooboooooboOoboboOoboooDoOoDn
OpenCVIOOOOODO HarrisOOOOOOOOOOOOOOOOOOODOOOOOOOO
ooo 200000

Vol.2010-AVM-69 No.7
2010/7/16

05 OJ0O0OD0OOOOO0OODODOOOOODODOO
Fig.5 Start points of filling on blank
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Fig.6 Result of blank detection. White resion
means “Blank.” Most frames are filled

detection.

in this step.
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Fig.7 A result of corner detection on blank

detected image. The result corners are

mapped by circles
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Table 2 Image size and number of page.

line is drown by lines.
along the frame border.

‘Works Image size Page
Comics A 740 x 1200 20
Comics B 760 x 1200 30
Comics C 1024 x 1536 30
Comics D 840 x 1200 30

Recall DO O0ODO

correctcorners N obtainedcorners

Precision =

obtainedcorners
correctcorners N obtainedcorners

Recall =

)

correctcorners
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Fig.8 Result of Hough—transform. Each result

Many lines are

(2)
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Fig.9 The intersecting points of result lines 000 (AND)OOOOOoOooo
of Hough transform. The intersecting Fig.10 Corner detection results of proposed
points are plotted by circles. method. These corners are obtained by

integration (AND) of corner detection
points(fig.7) and intersecting points of
Hough transform result(fig.9.)
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© :Result point of Proposed method
- - -:Border line of frame separation (conventional method)
= :Corner point of frame separation (conventional method)

FCHTTACTRIARTA
RN H-<D

011 000000000 0000000O0o0oOoooooog
ooboooooooo
Fig.11 Corner detection results and border line of each method.
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Table 3 Precision of the experiments on frame corner analysis.
Propose* espresses the result of only corner detection (same as fig.7.)
Propose has achieved highest precision.

Works Propose | Propose* Conv. I | Conv. T
Comics A 0.936 0.588 0.260 0.258
Comics B 0.778 0.350 0.199 0.214
Comics C 0.708 0.159 0.043 0.057
Comics D 0.937 0.656 0.271 0.212
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Table 4 Recall of the experiments on frame corner analysis.
Recall of Propose is equivalent to Propose*.

‘Works Propose | Propose* Conv. I Conv. T
Comics A 0.936 0.990 0.263 0.245
Comics B 0.958 0.972 0.179 0.196
Comics C 0.908 0.916 0.038 0.040
Comics D 0.976 0.984 0.267 0.202
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