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Temporal Coherent Sketch Rendering using Background Image
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ABSTRACT

Video based stylized rendering have temporal coherence problems occurred by illumination and shape
difference in corresponding pixel between previous and current frame. Especially, the rendered image is
distorted in the background part rather than the foreground part. In this paper, we suggest original
image correction method using background image to reduce flickering effect at background part in
correction step and post blurring method using rendered image to improve sketch rendering effect in
rendering step. In correction step, video frames can be input through video file or web camera, and
then the original video frames can be corrected by using the frame difference between original and
background image. In rendering step, we transform corrected frame into grayscale image and invert the
color. And then we blur the inverted frame using bilateral filtering and apply color dodge algorithm in
the blurred frame. To reduce flickering effect and improve sketching effect, post-blurring method using
bilateral filtering is applied again in the rendered frame. Correction method using background image can
be reduced flickering effect caused by the difference between previous and current frame. Also,
post-blurring method using bilateral filtering can be represented smooth sketch rendering through
removing unnecessary noise. Suggested method can be applied to realtime rendering and can be used in
various fields such as image and game contents generation.

© 2017 KKITS All rights reserved

KEYWO RDS : Non-photorealistic rendering, Stylized rendering, Sketch rendering, Temporal
coherence, Frame difference

ARTICLE INFO: Received 27 April 2017, Revised 29 May 2017, Accepted 9 June 2017.

"Corresponding author is with the School of Computer Osan-si, Gyeonggi-do, 18101, KOREA.
Engineering, HanShin University, 137 Hanshin Univ.-gil E-mail address: stryoo@hs.ac.kr



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 12, No. 3, pp. 431-438, June 2017

1. Al &
A2 AE F(NPR: Non-photorealistic Rendering)

s QAAAE AHLHoE FHdE fﬂ“ A
g, 2AA, wstA 24, FA5}, 33 2
de7te] 7IMe AHgstel AFEHE AEHo
sk NS 23T o ANE WS 2EY
@t Y(Stylized Rendering)olgtis F=2
(1] B& 750l BA I35 AHEste] 1y
S A= HY L Fde VMR @ dAFE
ﬁﬂéfﬁl AP ot Hyge FA 7k 28

m
A
br
e
2 2

Aw 9 29 Aoz A8 WAIE ABY 2

9] EAL HAAA Ay FoA
(Sketch Rendering)e AA g2o] opbd
HME *o°ﬂ HW?‘J_Z* il 1‘“/“’ 14%5‘ o et

22 6FgME A& 3 3‘“4%1101] sl =3

2. AHAAT

2AA AGFd g AFE F2Sousa)} H
7)Y (Buchanan)o] AZatoA AL gEAQ
TAE7], AN, Fol T =75 AEH|H}
A7k QtH2, 31 o9 fAME H2 wwow

¢

rlr

Et7}7](Takaghe A @@t tid EF 1~
29 (Volume Graphics ModeDZ A-¢7], A=,

B, $o] 33 5& EF d2¥929 EA (voxel
2 Fdshe PHS AANATH] 93-S HHE 3
Ao ZAst ddstE AN AFEE vt
Mao) 5ol AAE WHo] el 11 Y
& 415 B3 B4 Y98 E¥sty &4
& F23% F JYYAE ¥ FTE ogdhe
Ty, 949 Evit g2 4gy AHE JAs
o] g3l W, JA AE d1ygE: &3 oA
B4 WA FEE Fristeq d¥9sE AXEE
ghio] QItH5, 61 oFnl R E(Yamamoto) 5& A A
SRR 01%3}04 rERZ HWOﬂ g Adg

ol

o
o

o,

(Salisbury) 5
= wet 2ERIE o}
YAz 39 =4 FE 3 AATHE) k2
ojMatsude= & W =4 FFHNo=RH WRE
doldsts 2EE2IE A3, o] 2EE
Add a3E Aot WS AU
247} (Murakami)= JJréE.il, =%, 448§ 59 =
ERIE 0130}@] <
3} TH10]. %OIWE AE o
A3t 2o E}E‘r dAste Az 484 EAd e
W7 44E 7o E S Weks Abstt)

ol
ol
i
1=
2
ofo

ol
o
fil
=
e

z

3. AR B 7 2A A AP

<I" D Zo] 2744 A A Has 9
Llss RGB*“/‘J ojHAIE o] ~AUYR Wt
2otk F WA gAe dEd ado] 2ALE

- 432 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 12, No. 3, pp. 431-438, June 2017

HAEE g4 27 dd 48 e sen
Al ‘ﬂdﬂﬂ AE vZABE G EEe A

[11] f'é}—?% 01%0}01 T BWH E}ﬁl«l
nA s Al WA gAe B omAE éiﬁ}—‘é

Input Image Rezult Image
Image
e e Color Dodge
Grayscale Invert —  Bluming

a9 1. AR 9 71N 2AX AHE 58
Figure 1. Flowchart of still-image based sketch rendering
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Figure 2. The result of still-image based sketch rendering
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Figure 3. The problem of the video based sketch rendering
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Figure 5. The correction of original image using background map
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Figure 4. The overview of suggested video based sketch rendering
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Figure 6. The comparison of Gaussian blur and bilateral blur
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Figure 8. The comparison of video based sketch rendering
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Figure 9. The result of video based sketch rendering
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