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3D Physics-based Brush Model for Interactive Painting

SUGURU SAITOT and MASAYUKI NAKAJIMAt

Strokes role important parts of expression in especially scratchy paintings, Indian ink paint-
ing and oriental calligraphy. To draw them on computer, therefore, input for subtle and
various strokes should be prepared. However, strokes input techniques in current painting
tools’ brushes are almost based on a disc track or an air brush. Their expression is limited
comparing with real brushes in the world which can draw subtly and variously. There are
some studies to develop the expression. However their stroke input methods are not same as
in the real world manner and are not easy. This paper describes a novel three dimensional
physics based brush model which is controllable intuitively by natural operations with pen
tablet device and which allows high expressive strokes. Painting results on our experimental
painting tool based on the brush model show that the model enables to draw novel type
strokes on computer and allows subtle operation.
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01 O0O0oOooOoOoooooooooooooo”
Fig.1 Basic drawing rule of kanji called
“EIJIHAPPOU.”
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02 000000000
Fig.2 Hair tuft modeling.

03 0000o0boDbOooOobOoDbOoDbo
Fig.3 Definition of the relationship between parts of the

spine and static values.
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(a) 100 (b)y20D0 (¢)300
(a) 1 joint (b) 2 joints (c) 3 joints
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Fig.4 A sinsoid curve drawing by the brush model. Black

and gray are tracks of the tuft tip and the stick

respectively.

spine curve

Control point

05 0000000D

Fig.5 Control points for the spine curve.

06 0D0D0O0OO0ODOOOOOODDOOOOODOO
Fig.6 The relationship between the position and posture
of the handle and the spine curve shape.

goooooooooooobooooboooboooDbDoD
goooboOOoooboOoooooooo
gob0oodn =00000000000000
gooooooooooobooooooobod 2=0
gbooboooboooboooooooboooboooo
ooooov7ooOoOoooboOOoO0oO0Ob0O0o0oob0oo
3.3 0DUO0O0OO0OO
uoooooooooobooooboboooboooo
gobooobooooooooobooboooboooooo
gooocooooooooooooooboon
320000000000000000000O0O
gooooooooooooboobooboboooboo

ooobOoboOooooboooooooooooooooboobobooo 611

d

e

S

’

7
)
/)

".v
/
7,
4

ek

M

]li)
r.r’l }, /

2
i
4

07 0000000

Fig.7 The tuft and the grounding area of the brush
model.

08 0O00000O000ODODDODOODODOOODDODOOODOOD
Fig.8 Paint liquid tanks and pipes in the tuft.
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paint_force();
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move_paint_according to_force(a,v);
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if (length_of_vector(v)<LEN) break;
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i=0;

while (i<N){

vector v = (0,0,0);
foreach a (tank_set){
v += a.paint_force();
}
if (length_of_vector(v)<LEN) break;
foreach a (tank_set){

move_paint_according_to_force(a,v);

}
i=i+1;
}
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Fig.9 Results of footprints according to the brush

handle postures.

L I I Y " ‘ .b ‘

010 0O0OOOO0OO0OO0OO0O0O0
Fig.10 Dynamic changes of the tuft footprint.

01 000O0O0O0obooooo
Table 1 System and development environment for

experimental painting tool.

CPU 450 MHz Intel PentiumII
Architecture IBM PC compatible

oS Linux

Graphics system | X window system
Graphic library gtk+

Input device ‘Wacom pen tablet

supported by XFree86

02 TabletOOO
Table 2 The tablet specification for the system.

resolution 0.01 mm
position error +0.25 mm
data ratio 200 point/sec
pressure level 1024 level
tilt level +64 level

tilt error 0.2 digree
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011 000000000000000
A drawing result of a Kanji charactor: ‘Ei.’

Fig. 11
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(a) comparision to a conceptual desc track

(b) a characteristic gradation by a drop shape
footprint of the brush model.

012 000000O000O00000000000O0
Fig.12 A part of the zooming up of ‘Ei.
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013 000001000
Fig. 13 A painting resultl: an eel.

—

014 000002000
Fig.14 A painting result2: a bird.

015 00000300
Fig.15 A painting result3: flowers.
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