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ABSTRACT

Currently, the market of digital contents such as e-books, cartoons and webtoons is growing up, but the
copyrights infringement are serious issue due to their distribution through illegal ways. However, the technologies
for copyright protection are not developed enough. Therefore, in this paper, we propose the NSS-based
publication classification method for copyright protection. Using histogram calculated by NSS, we propose
classification method for digital contents using SVM. The proposed algorithm will be useful for copyright

protection because it lets us distinguish illegal distributed digital contents more easily.
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Table 1. The setup for experiment
Histogram bin 100
The range of Histogram [-2,2]

The number of training images 2000 images per type

The number of testing images 500 images per type
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Sigma Size | 5050 100100 | 150150
1 0.8175 0.8675 0.8725
2 0.74 0.8875 0.89
3 0.8075 0.865 0.8675
4 0.7275 0.905 0.935
963

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’17-05 Vol.42 No.05

3.3 SVM 3tg s Zof| w2 Mer 24 7} Z7VRE e B AR 21k 1Y)
SVM-2 7+ 913, 22 325 7xivka sjx s t}. WkE- 315271 10004114 200002 7 7%, 9
o ks 3l wet A3t 24 el & T BRI A SRR ol g2 e
ek Sg 1k 73 wlnE Wk o) Edle]d Aot 24 WslelA] ekoprl ol sy vk
M= Aol & gk g = gk w R, Ee]y 37t AA oldeld FhelaeE Wre 7IEe]
ol ME Adeo] & e qt glaEox= Aol & £ SVMe] ZHwEo] Ao wA=e] W3} ¢le2
b ks 9% sick Edlelds) vlage] B A viehdich
s vk A, EdeldelM Aee] & vk
Ak Bl Aol gk vhets A9 girka 34 MAE SRl WE DT 24
sl S HHEShe 3ol whE Azl ¥4 b A, s, A o Akl S 4] o
Sloir}. okx el F=o] olu]x] =72 150 X 1502 2" oulAl S 3kt sisdek 2 ekt 7HA
2 TAS, SVM 8Hr ukE 35| wE 42 R0 asle 5AS 014‘13}04 TR s, 2 22
OAY AEe] BT B AREE gsnant  OFPRE AHE TRl we B} A58 o 5 9l
i} 3t} & 3-2 SVM $1F o]u]x] =7]7} 150 < 150
3] 6& SVM & HIE 35 whE 43259 4 wfo] EAF groll whE 7 el B AEES ek
& dlo|ele] W BB AFEE S-S At ghe] 1 Folet. et duk ARl BAF ghell e EF A
Ab gholl wet e chebd glolek Ak grel wp SFE 2 A WS o 5 QL e wis
2} B BE Aol xjoli= gl uk tjAH oz 8t A2 7 B AT 2 Al S o 5 9l
2 ulE g2} Z e W e Aevs) 2o} ek e Aub Alxle] A9 o] tx|d o]v||
g2 ghalal 4 9)r). 13 7o4] Lhehdl sl dlolE] oJAIRL, xje} wske] g Fxbd AL 23 HA|
o) W 27 A w3t 18 63} n]4aiA w3 o o]w]A|]l A% gle] NSSE o] 83le] 12 3]~
T 3. ARME E£5d E AHgw
Table 3. The accuracy depending on the type of contents
08 Type
h Text Cartoon | Webtoon Image
Sigma
- 1 078 | 081 0.93 0.97
) 2 082 | 085 0.93 0.96
3 074 | 085 | 092 0.96
T s w0 w0 00 S0 1000 4 095 | 091 0.92 0.96
——g=SEMa=1 =—g==SEma=2 Sema=3 SEma=4

T2 6. S Sl e AP ol Aa
Fig. 6. The accuracy of testing data depending on

iteration

1 e

8 ~

b /

) 500 1000 2000 3000 5000 10000

e SEME] g SEME2 sEma=3 sEma=4
Cartoon Histogram

T8 7. Sk ] W s dleld AaE

Fig. 7. The accuracy of training data depending on a2l 8. 27 Aleel wE T4 s|AE
iteration Fig. 8. The histogram of text depending on scan status

964

www.dbpia.co.kr



EALE e DAE ol 43 A A4

A 7k AR AP el

£ vml a3 83 go] thesl veht ASE £
2o qu_ 3 B s|2~E 78 eSS AHoE 4+ 9ial
o}, W], $19} e ol AT} Ak Aol 1]

wAsh ste] i ATt oS o 5 ek

v. &

rhu

B ErelidE NSSE o83 tA| Axhe i
|225)& Alksisick. NSSE o]-&3fe] =41, 1kl )
ik ARRlellx] Nx NV =2719] S|l e) o]w]A]
5 Tk, 1x NAZ|R HEE WEE o] 4]
SVM<- stAl7Iek | ~Eadls 73 o) 243 o]
mz)e] Z7]9} SVM Shr ukE 314 |3 A]2HE
el whE SVM H|~E ARE Edl® tAd A2t
= —"'i«,ET—E— Pr]tﬂ— /K]/\FJLQ_ /\47:]]—3],0:11;} 1;];(]15‘___-] x];g]]—%
R S8l d¥ew ARgEE ovHe] e
150 <150 o|Ae]odol =, SVMS A2 k54
717] 9= Edolyd L 2000% o]AF HlE-3)
ofgicl.

Zh ORI ARRE SREE 0% o] i AE
w5 bl AxkE 5 rleRAe e s
AFARE AIFAQ] AY A elA] AHE 74<>Li
U5 B 2] chelgl dlolEol thgh Ale] das}
ok A wEste] - 20 A, 2ke] adA
of we} 3]~Egle] sfele] w9 PR vlok
g ALl YA eSSk dlolel® ARE o]
of & Zlot}.

>

= o)
-, EH

References

[11 Y. Ryu, Global e-book market status and

12, 2015,
from http://www slideshare.net/pageraum?2/201
508-51546993

[2]1 S. J. Jang, “Design of the copyright protection

prospects(2015), Retrieved Aug.

for ePub e-Book system using certification
information,” JKIICE, vol.
2197-2204, Sept. 2015.

[3]1 D. G. Lowe, “Distinctive image features from

19, no. 9, pp.

scale-invariant keypoints,” Int. J. Computer
Vision, vol. 60, no. 2, pp. 91-110, Nov. 2004.
[4] H. Bay, A. Ess, T. Tuytelaars, and L. V.
Gool, “Speeded-up robust features (SURF),”
Computer vision and image understanding,
vol. 110, no. 3, pp. 346-359, Jun. 2008.

[5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

J. S. Song, S. J. Hur, Y. W. Park, and J. H.
Choi, “User positioning method based on
image similarity comparison using single
camera,” J. KICS, vol. 40, no. 8, pp.
1655-1666, Aug. 2015.

H. J. Jung and J. S. Yoo, “Feature matching
algorithm robust to viewpoint change,” J.
KICS, vol. 40, no. 12, pp. 2363-2371, Dec.
2015.

W. J. Han and K. A. Sohn,

classification approach for improving CBIR

“Image

system performance,” J. KICS, vol. 41, no. 7,
pp- 816-822, Jun. 2016.

M. Ueli, and S.
“Multi-column deep neural
image classification,” CVPR, pp. 3642-3649,
Rhode island, USA, Jun. 2012.

S. G. Kim and B. G. Kang, “An

implementation  of

D. Ciregan, Jiirgen,

networks for

pattern  recognition
algorithm for fast paper currency counting,” J.
KICS, vol. 39B, no. 7, pp. 459-466, Jun. 2014.
M. Anish, S. Rajiv, and A. C. Bovik, “Making
a “completely blind” image quality analyzer,”
IEEE Sign. Process. Let., vol. 20, no. 3, pp.
209-212, Mar. 2013.

J. A. K. Suykens and J. Vandewalle, “Least
squares support vector machine classifiers,”
Neural Process. Lett, vol. 9, no. 3, pp.
293-300, Jun. 1999.

P. John,

vector

“Probabilistic outputs for support
machines and comparisons to
regularized likelihood methods,” Advances in
Large Margin Classifiers, vol. 10, no. 3, pp.

61-74, Mar. 1999.

965

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’17-05 Vol.42 No.05

& & | (Hyewon Song)
20154 29 : Felgstw iz}
A7lest E4

AR A
34

<ol i A=

Z = ¥ (Doyoung Kim)

20141 29 s AAE . %7]
Axpgatat 24

20141 3~ - Aot
A7 Auabe Rt
4

<o AE <A

966

0| A & (Sanghoon Lee)

19891 29 : A %7
AAgstat shat

19914 29 : KAIST A7|A=}
Tt MAf

20001 1 : Eab fsha A
71472 kAl

20031 24~2007 3 : oA
st A7 | AAlgstat 2w

20079 49~201243 2 : A4S 7| HAEE
I} Fag

2012 3L~ At A7 G
_/‘E_

<PAlHol olm|R] A, AFE BIA, 34 3
7l BAMIES =

www.dbpia.co.kr



	서포트 벡터 머신을 이용한 자연 연상 통계 기반 저작물 식별 알고리즘
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 디지털 저작물 분류 시스템
	Ⅲ. 실험 결과
	Ⅳ. 결론
	References


