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Comic Image Normalization using the gradient Radon Transform
based on OpenCL implementation

Dongkeun Kim' - Hyeokjune Jeon"

- Chijung Hwang"™"

ABSTRACT

Digital comic images are one of popular contents on the Internet. Usually, they are scanned from comic books by digital scanners.
Without post-processing, they may have different sizes, skews and margins other than contents at the boundary. To normalize the size of
their contents without the skews and margins is an important step in comic image analysis and application such as content-based comic
image retrieval system. In this paper, we propose a method to detect a box frame in comic images by extracting of line segments using
the gradient Radon transform. The box frame in comic images is the maximum rectangle which consists of contents without margins. We
use the detected box frame to normalize the size of comic images and to make them no skew. In addition, the proposed method is
implemented by OpenCL to speed up the detection of the line segments. Experimental results show that our proposed method effectively

detects the box frame in comic images.
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) 33} o] F:3sle) upAzQlel 3709 M E(right,
top, bottom)& 7441%Hc},

A 5 a@A3 dA 4o o] HEE 4] vy e 74
8= A ¥-(left, right, top, bottom)] 4 Altstd], 4
el 2=, PO, P1, P2, P3& #14Hgic),

Al 6: PO, P1 Abol, P2, P3Ate], PO, P2 Ate], Pl, P3 Ale]9]
A7k 2% YA dist_Th o|3td W= vhx Z9)S
A% AE o Aem Ha Jie HFeE gtazyd
o8 HEFL

(28 7) HES 0|33 YA =y HE



34 otatE Mol 37| ¥ A Hst

Azg wx e 449 =AY 4, Pol(zyy,)
Pl(xyy,)s P2(zays), P3(z55) 8 ©188tel 94&
71%ol o] gz, nRY A7|2 Atst d & =EelA
E A 71godel diE g HAsy, A o=
ogare]l Ao A7 E fixedlength® 3= nWxXnH =
712 A7 §}. fixedLengths A F3HE ST 999

ol e,

if (W> LH) (6)
nW = fizedLength;
nH= lH < scale:
else
nW= W scale;
nH = fizedLength:
end if

o714, IW= ||p0 — plll, 1H= |Ip0 — p2Il ,
fizedLength
max(IW, 1H)

scale =

Az vx Zh9e 49 2AME d, PO(xgy,)
Pl(z,y,), P2(xyy,), P3(zyy,) 8 A58 44 w)
$29 4 2Az #® PO'(0,0), PU'(nW—1,0),
P2'(0,nH—1), P3(nmW—1,nH—1)Ao]9 ojsa
Ag olgsta AN 4 (N9 TRavel o|FHYM
o2 (¥ 8)7 o] A8 3,

P,=HP,i=0,1,2,3 )

o
=)
[40)
=]
O
—
|
e
E
J
=2
]
e
m
]
TH
&
ot
o
<
ot
7ot
e
10t
02
0z
i}
0z
=1
ot
no
no
-

(121 8) wa mal2 ol@ YN Het
4 78 % 4Y

Aorsl 2wt E gtE WES o] gate] whald el Al
g MRS Assin, PYEY HES ol&8e] ey
of y&uks w§g wha xgole YEsha, HEH U
Z9)& o] g3l whalg S 7] EolFo] fl= 1A4E A
712 A3 s APAnE 7|Edc A Ag" v
3 gL NE o wedosiyg TA4Y 3004 7%
o]Fo] glo] & A # Fa} 71&oiFe] Ux IHL
2 T48 F 600dez 28t 4% AL Intel
Core(™ i5 CPU M 430@2.27GHz, windows7(x86), visual
studio 2010014 =3 &on, HAE Al&§ 2=
HP Scanjet 8270 o™ 34 94L& 5% (17575, 71F 0%)
A glejg AN (28 9% OpenCVel 4
cvHoughLines2ell 4] CV_HOUGH_PROBABILISTIC &4 ©.
2 FEf 8854 szygos Canny AMAE o] &3le]
A28 A4S ggdgtor NS HEF el

(D2 9) BB simHslo] o8t MEXE



228 EEM2IHSI=EXIB H18BA H4z=(2011. 8)

M Normaliz... I;HEHEI

(2 1) Mekd DfC|E ehEHE 2t Fnsh

YA wHms A AE FES Bol7] A, N2 o
dAgez PP ARE Bk (p 09 FA3} 1A
2% 12 sgon, (v AZIte ¥4 @ dAA
50, AWAEZ0E 50, WFTAE 42 3] 48709 A
o] 429 Avtolrt. (b T A o] AA
2 100, HPARALIE 100, WEEAL 42 3o 1449
Ro| ZA%d Aol (0r Zol7t & A PEIH
Aste] smgzkel ¥4 el AAANE 50, HHARHE
200, BHNAL 42 o] 149 Mol FaE Aotk
gREe] Mo uistgate] H¥el gAY WA ZE
AL AZshvld] FEF HES FEeA Raglen, 4N
o] ARe oA7t AHY FolA st gelA ARo] ohd

do mx o Ao alw re ru

Fo| ME-o2 HEHAUC

(2@ 10 94 WiE Hagd HAd@E o
sl [0, 1] Atol 2 Aateln, Agte 2YUJE e
O MBS A& Aot} (p 6) FAS: AL BF
18383, mag_threshold = 0.015, length_threshold = 150,
linegap_threshold = 4, orient_threshold = 2253t5lch. (a)
acc_threshold = 0.12 3t 44719 A¥-& HEF djola,
(b) acc_threshold = 102 3ke] 29709] M¥-& A&2d 4
}o]n, (¢c)¥= acc_threshold = 50& 3o} 8709 ¥
2% Astolrt, (2 9ol vlaaA wstddel 1 FAE
& 2 Azsen, 2HHdEE A7 WEd A3
g oA A% e7Fo] ALE Y F 3



(3 13) M2t JefC|HE 2t=tEtl| o5 HTsl3

(19 1D, (2§ 12), (29 13)2 (23 1009 (b9} 2o
acc_threshold = 102 3t 23§ Aot} (a)= 7]89]
A uisteddol A alokEl atAE SEWMES o] &3l
HET AdEoH, (b)oll A Hi-E o]fata] HEH Ay
Us wAHoz FASHOH, (o) Hx ZYs o &3l
of ukgledde] WEuhe Q4o AFo] mAaAr|A 2557}
HEE Aag dstelth (2g 11), (29 12), (29 13]
9 (a)gh (b)olld FAel 27]= 484 X 763, 462 X 568,
473 X666 = Ztzt tEAT (c)dA 9 AAEE AZF9
BT 2552 A3t8} so] 2.

<HE 1> 1472 <2096 =27]9] watgdagolAe] &g 3
slzug Aoty 2UAE 2HE, OpenCLE &Y 7ot
# 2YHAE gEd o8 AEHEE FA AAANE v
gt Aot FEA HEZAH(OpenCV)E (19 9)9] 49
3 s A=A 2 st E AMgsg e, e
g W8 9 OpenCLZ 8¢ e gEd A (2

@ 1009 (b)9} #e| acc_threshold = 1.0% 3le] Ag& 2
tolet, ehEgke] AA Gk ace_threshold® A shd v
B2 H¥o HEHH, 2A ¥ x ZEYde A&7
of UF #He Mo HEH 4823 OpenCVel 3
At #tigE 2hE el 9F AE AZ: ube] wh
2, o] Agd W3k gtEFWN FHA 7Y EE
Hog Mg 3%l witelrt, £ OpenCLE 7Y A
otdl DHTRIE e o3 AR #E gl 213 ME
AE & 7 Aok v o3 WHE dugFe 98
7] el Hoh wad +P=HASS BeId 5 YAk

(E 1) MEB HE T M8AIZF ]2 (sec)

g Rl T IR
&84 3 ZWa(OpenCV) 2403
THGE A 1868
OpenCLZ 4848 28t E g&= 0375
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71&ol o] §l 300%e] 28 AFYdel U 2Hol
A 2058 2z yde AEath 53 2 AEHUe
o, 71&oidel A 300%e] AP 2037 ux
ZYdL AEslon, 3L 2 AEHUT. AA HES
AEHA RPE A% FAE AE sddE® & ol
8 5% 7HHE A$d VE4EE 2R EHE 949
HFe & ga Zy oz A&

E % gz A7

EEdME 2YUAEES o & ghEvifior it
AEd +£4Q Bl sy FEFtes 1y

THRY BEHOR AHS HEHAG AEE AM
—‘l gt AEE HESRLH, d2E HUE oldsid

AAsta gt o] WetE EEe vha Ze e
5&1‘4 £ A3 wx g9 E o83t wEdts
A QY A7|2 Awskshe WUe AA s
g IYTJAEE o] & eheign AE AE dudF:
& WEA42dod OpenCLE T@3}o] AL EE FEAH
o 2 =R Aghe vz #EF WHe o] &sto g
8949 7127 24 R A7) A7tEE EgHeR ¥ 5
Aot B¢ &7 HEGE HY A2E PR gy
Fe 53 2 BAR 29 A @A Atsages
AHEE  Qloh BF GEFdAe JA A % L A
& 207] A% A7t Besd, gatsd Ragdest
H 5332 2 54 7148 59 va &4, u3dde
WA T2 24 ol diF A7 a3
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