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Adding Motion to Context Free Art

HIROKI SOEDA, ! KAZUTAKA MARUYAMA 2
and MINORU TERADA!

Context Free Art is a system which generates Computer Graphics using
context-free grammar. For each of symbols in right hand side of productions,
user append adjustments which specify changes in coordinates and color. The
system renders recursive patterns on a 2D plane.

We add a new class of adjustments (Temporal Adjustments) which indicates
motions and gradual color change for shapes. Our system generates various
changing recursive patterns. We report the datails and implementations of
temporal adjustments.
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gboboobooboboobo.oo,0o0oooooobobobobobobOobOobDOoo
goob,0b0ob0ob0obobobobDoboooobouoooooo.
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CFAUOOOOO0OO0OOOO0OO0,0100000000000000000O0O0O00.

0O 1 Context Free Art 000000000000
Fig.1 Computer Graphics generated from Context Free Art
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2.1.1 0000002 (Context-Free Grammar)

0000000 CkFADDOODDODOO0OOOOO. 0D0D00ooooooDoooooooo
goobooobobooboo.

oooogo : G=(N,%,P,S) =
(v:OO0OUoOOoooooOo,®:0000oooog,

P:A—-a(Ae N,ae (BUN)x) DOOOOOOOOOOOOO,S: 0000 (SeN))
0oooogd N = {S}, £ ={ab}, P ={{S — aShS - b} 00D00OOO,
G = ab,aabb,acabbb... 000000, 0000 G="p"0000000O0O.

2.1.2 L—system3)

Lsystem 00, 000000000000QOQO, A. Lindenmayer 10000000000
O0000000000000000000. Lsystem 00000000000 axiom O
Oo0000oooooo0oO0ooooooO,00000000o 20000000000000
000000000 CFAODODDDOOOOODO, Lsystem 000000000,
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Fig.2 Developmental model of a compound leaf, modeled as a configuration of apices and

internodes.
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0,000000)000000. 00O0,00000000000000 Shape Adjust-
ments 00000000000, Shape Adjustments 00, 00000000 Geometry
Adjustments 0, 0000000 Color Adjustments 000, 000000000000
O0O0O000. Shape Adjustments 00 000,224000000.
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2.2.1 Startshape: 0000
0000 sO,CkPAO000D0O010000D0000.

0 1 startshape 0000D
Table 1 How to write Startshape
gooo oo
startshape [ 0000 ] | O0OOO Rule0OO

2.2.2 Rule: O00O0OO
0000000000 NOOODODOOO0O0O0OO0 PO CFAODOODO 200000000.

02 Rule0OODOO
Table 2 How to write Rule
opooo oo
rule [0000] [0O] Shape Adjustments 00000
{000 Shape Adjustments 00O } | D0O0D0O0OO0O0O00OOO

000,000000000000000000O000O0OO0000D0ODOOOODO.
0000000o0O00oO0o00oO00oo0o0oO,00000000Oo0o0DoDUoOOoOooO.
2.2.3 Shape: 0000
CkPADODODODOOOOOzZOCOOOOOOOOOO,0303000000D0DODO.

0 38 Shape 00000
Table 3 How to write Shape

oooo oo
CIRCLE{ ShapeAdjustments } O
SQUARE{ ShapeAdjustments } ooag
TRIANGLE{ ShapeAdjustments } | 0000

2.2.4 Shape Adjustments: 0000000000

O000Q00OO0OD0OOOOOoOoOoO Shape Adjustments 0000000000000 Ge-
ometry Adjustments 0, D0 O0O000O0O00O0O Color Adjustments 0 0 0O. Geometry
Adjustments 0 O 4, Color Adjustments 00 5000. 00,0000 zO0OO0OOOOO
gooboobooboooooooooobobobooo.
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0 4 Geometry Adjustments 00
Table 4 list of Geometry Adjustments

oooo oo
gooo x numl y num2 z num3 | x,y,z0000000
flip num 00000 num 0000
gooo size numl num2 x,y OOOOO0O0OO0O0O0O

000 num OO0
x0O,yO0000000000O00O0OD

rotate num

skew numl num?2

0O 5 Color Adjustments 00
Table 5 list of Color Adjustments

good oad
oooo hue num 000 num OO0
saturation num | 00000 (=1 < num <1)
brightness num | 00000 (-1 < num <1)
000000 (0 < num < 1)

alpha num
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g4000000000000D0OO00O0O00O0OO0O0ODOOODOOODO.
00o00oooo,1040 400 SO0O0O0O0O0O0O0O0O00OO.
1. 000,001,0010000000,00S00002000
2.000,001,0010000000000,00S00004000
3.000,001,001000000000,00S00006000
4. 00000008000
000ooo0ooo0oOo Ssoooo0oob 3000,x0010000000,0000 090
0000 300000000000000 Adjustment 00000000, 00,0000
ooooooooooo, 104000000000 3/7,2/7,1/7,1/7000.
oo,obo000040000000000000O0O0O0O0O0O0O0O0,00000000O
oo00o0O0,CFAOO0OODOOOOODOOOOOO0OOOOOO0OON0OOOooOoOoOOo0OnoO
goo.
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startshape S

rule S 3 { CIRCLE{hue O sat 1 b 1}
S{x 1 r 30 s 0.9 h 30} }

rule S 2 { TRIANGLE{hue O sat 1 b 1}
S{x 1 r 30 s 0.9 h 30} }

rule S { SQUARE{hue 0 sat 1 b 1}
S{x 1 r 30 s 0.9 h 30} }

rule S {}

0w N O O W N

03 0400000000
Fig.3 Code to generate Fig.4
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Fig.4 Computer Graphics generated from same coding
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3. ooaobood

startshape TEST
timer{d 0}

rule TEST {
circlering { }
TEST {s 0.95 r 31.3 x
0.3}

}

S

rule circlering {

CIRCLE{s 0.2}
subcirclering {r 5}
subcirclering {r 10}
subcirclering {r 15}
subcirclering {r 20}
subcirclering {r 25}
subcireclering {r 30}

rule subcirclering {
arm {r 30}
arm {r 60}
arm {r 90}
arm {r 120}
arm {r 150}
arm {r 180}
arm {r 210}
40}

70}
00}

EDIT I STOP

05 00000000000

Fig.5 Overview of proposal system

00000000, CFA O Shape Adjustments 000000, 00000000000
00000 Temporal Adjustments 0000 0. 000 Temporal Adjustments 0 0 0O O
o00ooo0oo0bOo0oo0oo00. 00ooooo,000000000000000
o0o00obooO00oooOoooo0. oo,00000000000000000000
0o00,00000000000000D0DOO000OOO0O00OO0.

000000000000000000 ActionSeript 000, Flash Player™* 00000
ooooooooo.

oooooooOoOoUooooooooooog.

3.1 0O000O0OO00OOooooo

CFAOO0OODO0O0OODOO0OO,0000000000O0O0DOO0O0O0O0ODOO0OO, 00

*1 http://www.adobe.com/jp/products/flashplayer/ .
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gobooooobooooboo.oooobobooooouoboo oo, DbDOODO
60ooooooooooooooboooo,0booooobobo0oobbooooDoOoooDOoo
gooo.

06 timer JOODO0O
Table 6 How to write timer
gooo oo
timer{ dnum } | O00OOOOOOOO
Oooo000 numOOO0O

3.2 Temporal Adjustments

Temporal Adjustments 0 00 0000000000000 0,00000000000
oo0oo0o0oboo,000obooboboooooooo.

3.2.1 JO00O0OQOOODOOOOOOODOO

070000000000 O00OCOO0O0DOOO0ODOOOOOOODOOOODOOOn.

07 000000000 Temporal Adjustments 00000
Table 7 How to write Temporal Adjustments changes during a period of time
oooo oo
oooo ch num 000 100000 numO0O0O
ca num 0000 100000 num O (0 < num < 1)
oooo sdw num 100000 num OO00O00O0O0OCO
oooo mvx num 100000 xO00O0O0 num OO
mvy num 100000 yoOoOOO num OO
oooo d num oooo0o0000000 num O

3.2.2 OJO00OO0OO0OO0OOOOOOOOOOO
gsbbodouoobooooooobooouobboooboooooooobooooooon.

08 DO0O0DOOO0OO0O Shape Adjustments 00000
Table 8 How to write Temporal Adjustments changes cyclically
oooo oo
opoooooo act num num 000000000
spn numl num?2 num2 0000 numl 0000
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4. 0D O OO

Os5000000000000000,0000oo0ooooonoooooooon.
1 0000 ---CFADOOOODOOOOO.

2 0o0ooo ---00oboooooooboboooboooooog.

3 EDITOCOO ---00000O0O0O0O0OCOCDODODO

4 DRAW/STOPOOO ---0000000O0DOOOOODO

5 HELPOOO ---00000000000O0

5. O O

000Do00oo0ooo0o0ooooD 100000000000 00,0000000 CcGOO
gooboooobooooooooo.

5.1 OJO0O0OOOO
gooooooooooboooooooO,o0e780000000DOO0OO0OOO CGO
god0o,00000b0000bo0o0obDbooobooooao.
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06 OO0 100000 CcGOO
Fig.6 Computer Graphics generated by Subject 1

07 000200000 ¢cGOO
Fig.7 Computer Graphics generated by Subject 2
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Fig.8 Computer Graphics generated by Subject 3

6. 0 OO0
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0000,0000000000000000000000000000000 Sequential
Graphics, 000 0000000000000 00O00OO0OO0O0O ViscuitOOOOO.

(© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

6.1 Sequential Graphics?
Sequential Graphics? 0000000000000 0000O0000,0000000
obooooooboobooooobo,090000oO0obO0booDOoDOoDOOoDbOoOD

goooo,00obooo0oooooooooooooooooooooocooooon.
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0 9 Sequential Graphics 00000000000 4)
Fig.9 Temporal variation in Sequential Graphics

6.2 Viscuit®
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Fig.10 Animation generated from Viscuit
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