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for x = 0 to image width-1 do

for y = 0 to image height-1 do
Intensity(x, y) = 255 - (R(x, y)*Gx, v)*B(x, y)) / 3 €[0;255]

if P(x, v) == edge pixel then
P(x, y) = white color

else
P(x, v) = Intensity(x, y)

end if

end for

end for
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for int x = 0 to image width-1 do

for int v = 0 to image height-1 do
remainder = Distance(x, y) % s
if ( remainder < w) then
P(x, y) = White Color
else
P(x, y) = Black Color
end if
end for

end for
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for i = 0 to image width - 1 do
for j = 0 to image height-1 do
D,.,(i, j) = Current image color(i, j)-Previous image color(i, j)
D,......(i, 7} = Previous image color(i, j)-Current image color(i, j)
if D, j) <= 0 then
P,.4(i, j) = Black Color
else
Paali, j) = D, )
end if
if Dopone(i, j) <= 0 then
P,omone (i, J) = Black Color
else
Promove iy J) = Drcrone (T, J)
end if

end for

end for
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7y Site A3 Voronoi F-& T3 AH = [E3]9F 2o

Site Ao Ad Voronoi Ao AH
® 19 id O A Site F9] id
® A9o] 9z # % (x, y) @ A9 #E (x.y)
® 4 &4 &' (cx, cy)
@ A= Voronoi d xzte] &F
® A= Voronoi A yztel &
® H&= Voronoi A 74
@ 28 21 35 AXT/F)

Zb=th, JAe E¥AT= PAZAA Ao FATA Ase Y&, FA T4
o} A3 Voronoi H9 x, vy 3%
2 b wd Site Wl @l 2Ad] FHEA
=5 ofFol de AE E£FETE. Voronoi A2 e #HE

#¥ Site id AEE 7T

'S
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[¢are]F4] e 27 /% BA

Voronoi & F 3 V AA:
fori =1to VY 71 do

rx = 9 A5 €[0;width-1]

A d5 €[0height-1]

2
I

r=d49 A5 €[0;255]
Intensity(rx, ry) = ZLdlo] olu] =2 ¥t7] 3t €[0;255]
if r > (255 - Intensity{rx, ry)) then
VA @ point(rx, ry)E F7}
i+l
end if
end for
Site 7 Fgt S AA:
for j = 1 to S°] 7 do

rx = ?d A5 €[0;width-1]

ry = #8 A5 €[0height-1]
r= a9 A e[0;255]
intensity(rx, ry) = ZL# o] o]u| x|l ut7] gk =[0;255]
if point(rx, ry)o] F&o] old H-$ then
if r > (255 - Intensity(rx, ry) then
S el point(rx, rv)E F7}
o+l
end if
end if

end for
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o] Ao o X (edge)et 7+ E(Intensity)oll Q& AAE Z7] HEo]
A Eelell e wol 2 XSt gl s A g

WA Voronoi el disA] Site FES TF3HA 71 717k Site 7
v 7 AAbele A dE A S e wEd=E Al AL (2)
& ARSI Voronoi 2 7HE AR Al 91AF Site B¢ afidE
A#E Voronoi 29 9

FHb Site g FAFTA

i

7F o 24 Site H3 ¢ F(association) @ TF. o] o,
%

A7 B4 #el omAe] A G HFD

=

A Aol FAde Ashdon AEe] A4 feld JFe wol Bxa
=2 g
d:\/(l2 11)2+(112 1/1) (2)

S are] F5].
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[¢adE5] o ¥
=

At A= AL 2 A FA(association)
min (H@AE vl g =7] g INT_MAX)

id :Site ¢ i HIE

feature color :EA #}Ql o]n| x| 2] I A A

for i = 1 to Voronoi 3¢ 715 do
for j = 1 to Site B2 7 do
vk sl Ha Ael dg A
if d < min then
min < d
id=j
end if
J—J*1
end for
V.o AA#E Site id = id
if feature color(V;) == White color then
Site ¢ A T4 AL BE VE F7)
end if
[« i+l

end for
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A A AR B oolE

convergence ‘5% Site Fo| FAFA WY el dFd== FI(T/F)

L

for j = 1 to Site B2 7 do
58] FAFA #HE G A
59 HFxE R °F
if S;¢] #Hz7F FHo] ofd and 9¥E Voronoi o T >= 1
then
if §;9 #Hix7F FASAH Wl sFsA 2%+ then
convergence = false
end if
5.9l F-AF4 ALt ABE #AM(reset)
else
$% A
end if
J o+l
end for

[e]

-

Blrd JE F5 oy

| ol

while convergence = false and ¥+5 31 < threshold do
1], 3

end while
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33 A9 A4A % 571 71

olm A o] F WA ZHlPFEE TG4 Az AW nHE A, A
2 39 27 AFE AESHA ek Al oA olm A A g whA o A
FE F e = 7ke] o] o]uAE o] £3le] oA E A9 Site &
3 Voronoi A< A4 @ Z7)ets fAS Ea

T/ @k

A zHde 27 de

331 &9 A

oA ol F e He AFE k] fel, VI AHst 59 9
T[11¢] olm x| o] "ol He| JfFE ZE vEE FASE WS AFEE
. 2 dATelAde A dHA =z o] oW X9 HA HE(global
density)9} A 7, 28a A4 2 Ao =UE(current density)E o] &

gtol Heof s AR ojvA HEE ek A2 Q) 2k

width* height

Gray (i)
. _ i=1
density = 255%width* height v
A ZHYS FE AAE ME TEE A2 WF A0 AF 20, 2 W

Az del Ao sl rE 100710 a, Ex7F 058 & W, 7 WA ZH Y
WE7F 0.2584E Ao e 507M= 2 A

= (N, = current density) / global density 4)
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3.3.2 A9 ArA

Site A3 Voronoi #-2 ol ZH el =& Site® ¥ Voronoi B-& T F
st A, AbAd ANA AAGT. v ghe [0:100]18 W E W 50
oA 99rfele] MY A4E ATl Ao ] g wlaste] e A
o F-E5 AAgu. =zl b Ao] ojujx]e] By Ho] Fro] FHFH o] 4
A Eo] v =, old ZHJdutt ¥r7t of =4zl @l et
o ol oAl sEstA ¥e A s A7) AFelv. Site A

Voronoi 8] AHAE 98k AL 747 [dag] 56l [&argl STl 7]« 3}

4tk

[& 18] 56] Site A2 2HA]
for i = 1 to Site 8¢ I do

19 x# 3 <[0;width-1]

X

y = 9 yFHE <[0;width-1]

r= a9 A <[0;99]
diff(x, y) = AAE $18 Ao olwA F
probability = 2 A2 & 3k €[0;100]
probability < diff(x, y)*100/255

if (probability > r) then

Site point(x, y)& 24|
end if

1 — i+l

end for
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[&312]57] Voronoi &9 2+HA]

for j = 1 to Voronoi &2 7l do
x = 79 x#Z[0;width-1]
y =Jj9 y&E [0;width-1]
r= ¥4 A[00;99]
diff(x, y) = AAE $18 Ao olwA F
probability = 2FAE & 3 [0;100]

probability < diff*100/255

if (probability > r) then
Voronoi point(x, y) 24|

end if

o+l

end for

333 &9 F71

ApA el vz = 2 b zpo]l olwA|e] ¥hr]e] mlE g FERZ Site
¢} Voronoi & F7hetvt. 42 Ao A4l & # e vt d@4 Z9 ¢
ol Aol 7ol mad uwrbA Wity WA F7HE 99 =z 3 Aol
ofuj A el A ¢lefe] 9A 8] Aol FhE FEIUE Ao] FHE 071009 W=
W3stsl &% Fh(probability)¥ 07992 ®H9lo] Wyd Agol wuwdle], I
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[&are]<78] Site B9 F7}

Site A 715 to @A ZH A9 Site @ 715 do

e [0;width-1]

diff(x, y) = F7F& $18 Ao oA F

probability = F71'9 &% 3t =[0;100]

probability < diff*100/255

if probability > r and point (x, v)7} %3°] o}'d then
point (x, y)& Sl F7}
[ «— i+1

end if

end for
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diff(x, y) = 5718 918 o] o|u] x| Zk
probability = F7+2 & 3k €[0;100]

probability < diff*100/255

if probability > r then
point (x, y)& Vol F7}
J o+l

end if

end for
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ABSTRACT

A Method for Generating Stippled Video

Reflecting Feature Elements

Seulgi Oh
Dept. of Computer Science
The Graduate School

Sungshin Women’s University

This thesis proposes a system for generating a stippled video
expressing feature elements in input video. In many fields of computer
graphics, previous stippling techniques have mainly aimed at a single
image. On the other hand, studies targeting a video are inadequate.
Previous work[1] focused on the brightness of the image in the step of
dot distribution and additionally suggested a method to add some of
patterns or dots to represent sharp areas of the image. However, this
approach 1s not enough to express the features of moving object
effectively. T was inspired from a directional point placement method[2]

of the study which is targeting a single image. In this paper, I present a



system for generating stippled video. this system mainly consists of
three steps. The first step is image preprocessing that generates four
images such as gray image, feature line image, difference image. a gray
image determines the density of points and a feature line image is
produced in order to affect to feature flow also two difference images
between a previous frame and a current frame are created to maintain
time coherence of the video. The second step determines the initial
position of points by using brightness and edge information of image
then distributes the points by using the feature line image. The final
step is the rendering of stippled video. This step performs rendering dots
for each frame and synthesizing video. This method could make stippled

video having the better feature representation of the moving object.
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