7 Psychorealism: Artist driven
| Interactive graphics

Karan Singh
Dynamic Graphics Project
Computer Science  University of Toronto




B F oo e NN g iy A .

i =L, # e N e ; ;

o : — ‘.l : f‘%;ﬁ‘a} F . i i | - ﬂ"‘h.,.. L
| L 7 F 4 y E )

-

o §

AN

WA
S .



& "“"n.-ffs o 52
Larkin

— S AP, : '
i : e AN N’
s ‘.{ ot f_:' ; ‘\F + au ' :“‘* g ?
F ’ s ! Y \ 4
5 N M Vo ~J

Ryan

‘.hm"‘m

\ P -
. |
- i ]
b
v ::,5 o=

- ey v
4
1

L]



. 0 e

rqu%_ i.' j__i‘—ff ;-, j{/\)x, -%(:v I
Psychoreahsm

: The realism of the human psyche, expressed through the
w medium of art and animation.
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&S “Conceptually simple and predictable
. ~* Aids depth perception
)\- Efficient graphics pipeline
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Motivation*,

Tetrahedral Planetoid, M. C. Escher



<. * Avoid disjoint images for complex scenes
%,:; Artistic expression
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C M,V are the eye-space and perspective, l\

| ~viewport matrices for a linear perspective
~camera.

| _- A point in the scene P thus linearly projects
Q¢ /7" under the camera to <x,y> in the image at

¥

-+ depth z where, <x,y,z>=PCMV.

e Lets call CMV, E.
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F_bf P’ to appear in master camera b, as P appears in lackey camera :
/N\J

3

?E,= PE,

P' = PC:MV;(CyMyVy) ™"

Ai = GiMiVi(CyMy )~

Master and-lackey cameras <1 [
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LU/ X INA 75 X
Master and-lackey cameras <1 "
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Given weight w, for lackey camera i point P deforms to P’ :

P'=P+4P(wp(d; 1))
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...and for many lackey cameras

n
P' =P+ Plwip(4; 1))
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Exploratory View
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Feature based,
LUser Painted
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Pbs_i-tional Control
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Pbs_i-tional Control
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/Depth Control
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“'_D"ep___th Control
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:_D"ep__.th Control
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h Constraints

| |
| —p= 1] "?:_,___




! ! i -
| ; L =
. of

o N
-

Constraints

To see constraint frame R; in lackey as R, in master camera :

= N\ Ei
...where Con is a constraint matrix that captures the affine
transformation that maps R(E; to R,E,.
(b)y Constraint deformed
pillar, R;. Ry (boss view)



..In general Con is defined as an RBF interpolation of |
multiple constraints per scene object, per camera. NN
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and wraps around scene geometry with physical-/~

) attributes of stiffness and elasticity.

k)\ e Desired results are rooted in physics, under
~ - precise animator control.
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Motivations, | A1 @

~Appealing sparse geometric representations are ;
%/ artistically more challenging than real geometry. [~

F

s







3 . e P ._f.-"‘ e Ry e :"‘ ..-_"-':F- iy i
T T /Y TN = Ny

_ Cord Definition : |

4 Defined by a guide curve :
%/ and 3D scene geometry. ~

- _Cord must interactively bend and wrap around geometry
_~in response to animator control of Cord parameters.
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““Cords Algorith
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““Cords Algorith
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Cord Algorithm

“Initialize Cord to
w..* Grow the Cord by

o e T, Y g— ‘-'n-.ﬁ#
= T4 - .

along .

factor along the ray

if (ray from Cord to ' intersects geometry)
grow cord to intersection
else
grow cord by a
e Adjust Cord to given
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_ Cord'Analysis'

~¢ Cord is represented by polyline py,p,,p, ... where

pi = pi—1+stif fnessxsx(f(ixs)— pi—1)and pg= f(0).
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\We wish to prove that the Cord is a continuous limit curve
, ( ) as step-size or

Pm=f(0)x (1 —asx fmi +m+rm++12!u t/m)x (1 —ax rmr f;j.
=1

¢ \We show using Riemann sums that:

i ‘I'
g(t)=f(0)xe " +axe T x| / f(x)e"dx)
JOo

\_Cords can thus be analytlcally deflned for parametrlc |
polynomlal gwde CUrvess; | Pl



Quintic hermite curve

Stiff segment Surface segment

4

Linear segment
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P *Parameterized sparse geometric representation. f
“]\-Extensmn to higher dimensional primitives. l“
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\WContrelll g curve on Geometry

5 K6 embedded on a torus.
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’Chris Landreth, Dave Baas.

- e”Ryan programmlng and animation crew.
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...control of artistic perspective
using the I-Bar widget.
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“"He Local linear perspective

/+ ‘Continuous nonlinear projections
P Artistic control of composition, projection
=« Coherent shading, shadows, lighting

f\‘_ !

. * Interactive and incremental
7 .+, Handle complex scenes
.
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