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Recall: Procedural Modeling

* Apply algorithms for producing objects and
scenes

* The rules may either be embedded into the
algorithm, configurable by parameters, or
externally provided
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#1: Inverse Procedural Modeling by Automat{i_ |

Generation of L-systems
O. Stava, B. Benes$, R. Méch*, D. Aliaga, P. Kristof

2D Vector
Image

Analysis Modifications

R(m)->
Al-(a) f(d) *(s)-(B)R(m-1)]
[+(a) f (d’) %(s’)+(B")R(m-1)]



#2: Inverse 3D Procedural Buildings
I. Demir, B. Benes, D. Aliaga

Triangle Soup
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Rule R3(A) = {

Rl (subdivide(2,1,2,D));
Rl (subdivide(2,1,2,F));
}

Grammar

Rule Building(S) = { // CREATE ENTIRE BUILDING
a = split(s, 0.0, 0.0, 0.80, 4) // roof terminal
0.01, 5) // floor terminal

c split(s, 1.0, 1.0,
1.0, 0.80, 5) // wall bbox

B = split(s, 1.0,
1 0 1.00, 5) // front wall bbox

D = split (B, 0, 1,

E = split(B, 0.0, 0.9, 0.00, 4) // back wall bbox
F = split(B, 0.1, 1.0, 1.00, 5) // left wall bbox
G = split(B, 0.9, 0.0, 0.00, 4) // right wall bbox
R3(D); R3(E); // front/back rule
R4(F); R4A(G); 1} // left/right rule

// CREATE FRONT/BACK WALL

Rule R3(7) = {
b = split(a, 0.0, 0.0, 0.00, 4) // wall terminal
C = split(pn, 0.4, 1.0, 0.75, 5)
D = split(C, 0.6, 0.3, 0.00, 4) // left window bbox_
E = split(pA, 0.6, 1.0, 0.75, 6)
F = split(g, 0.3, 1.0, 0.30, 1) // right window
R1(D); R1(F); // window rule
}
Rule R1(A) = {
// perform splits for frame and window

}
[...and add’l text for R2 and R4]

Rule NewBuilding(S)
Building (subdivide (5,
}
Rule Building(S) = {
Z = split(s, 0.9, 0.9, 1.0, 5) // inset
split(z, 0.0, 0.0, 0.8, 4) // same

= {
5,1,8));

a =

}




Pipeline

T={triangles}
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Segmented Model




Search Process

Initial

Seeds Growing: a stuck branch

trlangl "

Growing after
backtracking

Detected \

compone

Z-> Combinatorial Optimization -> M={components} and C={types}

T-> Z={components} and C={types}










Example Output
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#3: Photograph to Proc. Model @
G. Nishida, A. Bousseau, D. Aliaga 4

* Given an image of a building and its contour, generate a
3D procedural model similar to the input.




System Pipeline
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Building Mass + Camera Stage




Refinement
by
optimization




lding Mass Grammar
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Facade Stage
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Facade Simplification
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Facade Grammar

AEIEIEI = FEIEIEL=
CIEIEIGIE CEIEIEIC
AEEEC NEIEGELC
AEIEIEIC FEEIRIC
saa/lo/d FEIEIE =
bl ooa|x FEIEIEI=
i ooo/m FIEIEIEIE
D ooo/m NEIEIEILC
i ooo/m looo|m
IIEAEIE = FIEIEIEN =
FIEIEIEI= EIEIEIEI=
Dooo/m EIEIEIEIE
FIEIEIEIC EEIEIELC
oooo| - oooo|m
=1EIEIE = EEIEIEI=
aaoeal |[@jomas
Doooo ooooo
Dooo|o _lllll
CIEEEC AOEEEC
Djoo|0|m AEIEELC
AEEBLIC 0|0(0|0|C
F1EIEIEIC AEEEC
F1EIEIRIC AEIEIEC
FEEELC LEEELL
llooo|m CEIEIEIE
C1EIEIEDE 0o00|cC
jooo|m AEEEr
jooo|m AEIEIEIC
=1EIEIEIC oooo/m
FIEIEELC AEEEC
EIEIEIEI 00|0|0|C
FIEIEIEIC oooo/w
FIEIEIEIC oooo/m
FIEIEEIE FIEIEEE
FIEIEIEIE ooooo
oloooa 0000
FIEIEIEIE oloaaa
FIEIEIEE FIEIEEE

e The same color denotes the same non-terminal.



Window Stage
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* Maximum votes for the same non-terminal to select
a window grammar.



Window Grammar
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Photo to 3D Results




Aerial Images

* Still works but camera parameter estimation is less accurate due to
the weaker perspective of the images.
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