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i Project description

n Well specified and easy interface
between library and extern tools

n Solution for persistent storage of

arbitrary com
n Easy extanda
n Platform inde

nlex implicit functions
oility (add new implicits)

nendcy



Hyperfun [Adzhiev et al.,99]

n Has its own scripting language
n Conditional statements, loops

n Suitable for defining arbitrary functions (math
functions)

n Doesn’'t support |mmdws.m

array begin[9]:

array end[9]; Ml Polygonized Model

multiobject scene |-

begin = [-8.0, 0.0, 0.0,
0.0, -8.0, 0.0,
0.0, 0.0, -8.0:
end = [8.0, 0.0, 0.0,
0.0, 6.0, 0.0,
0.0, 0.0, 8.0];
5 = [0.85, 0.85, 0.6];

myline = hfConvLine[x.begin.end,S.0.5);

my_model = myline;

}




BlobTree [Wyuvill et al.,99]

n Support python scripting language
n Very huge library — only linux version
n Aimed to convolution surfaces

n Complex management of various packages
and software deployment  aet peanut o -

o = pyvjbt.BlobTree ()
o.blendl()
o.diffuse((1,1,0))
o.translate(-x,0,0)
o.point ()
o.diffuse((0,0,1))
o.translate (2*x,0,0)
o.point ()

o.end()

return o



i xisl project

n Library of implicit surfaces written In
C++

n Scripting Is performed by XML tag
language

n XML is well defined widely used industrial
standard

n Aimed to support multiobject scenes
» Define relationships between objects



ﬁ Implicit solid

Point classification
according to the function value:

Example for sphere
F(X)=r2-X,2+X,%+X4°

Distance to the surface
IS approximated as follows:
dO)=F(x)/INF(x)|




i Implicit function interface

n Xisl::IFuncNode = top level abstract
class

n Virtual methods
n Eval(X,y,z) — function evaluation

n Gradient(x,y,z) — gradient evaluation
n BoundingBox() — domain computation



Xisl - Implicit tree overview

wisl:IFunchode

f
| |

zislzIFuncalgebraic =islzIFuncConvaolution zislzIFuncGeametric zislzIFuncOperation

n Each class is inherited from the IFuncNode
that encapsulate all functional interface

n 4 main subcontainers
n IFuncAlgebraic (quadric, superquadric)
n IFuncConvolution (point, line convolution)
n IFuncGeometric (all other objects )
n IFuncOperation (union, intersection, subtraction,...)



Geometric Node

wiglzIFunchode

T

| wisl:IFuncGeometric |

t
| | | |
xisl:IFuncHalfSpace =isl:IFunclmplicitFolygon =isl:IFuncsSphere =isl:IFuncTube xisl:IFuncWisZD =isl:IFuncis3D
[Pasko et. al, 96] [Turk and O'Brien, 99]
CO O Ut O Ode zisk:IFuncMode

I [Bloomenthal and

[McCormack and Sherstyuk, 98] i IFuneeonvoluton Shoemake, 91]

| |
zislzIFuncCauchyke el zislzIFuncPolynomialline zislzIFuncPolynomialPoint

1
| |

zislzIFuncCauchyline zislzIFuncCauchyPoint

T

®isl:IFuncCauchyLine'Weighted [J|n et. al O]_]

T

sisl:IFuncPolynomialline ¥Weighted

[Jin and Tai, 02]



Operation node

wigl:IFunciode

Hisl:IFunc

Operation

[Pasko et. al, 95]

[Ricci, 72]

[Dekkers et. al, 04]

wisl:IFuncBinOp

misl:IFuncMaryOp

Hisl:IFuncBlendhlax

wislzIFuncBlendhdin

=isl:IFuncBlend3Suktraction

wisl:IFuncLinearint

wisl:IFunchdas

=islzIFunchin

wislzFuncPCha

wisl:IFuncSubtraction

Fisl:IFuncMaryBlendiax

xislzIFuncharyBlendhdin

zislzIFuncMaryElendsubtraction

®islzIFuncharyLinearint

wislzIFuncharyhdax

Fisl:IFunchMarykdin

HislzIFuncMary Guadraticint

zislzIFuncMarySubtraction

mislzIFuncMarysum

wisl:IFuncUnaryOp

risl:IFuncAffine

wislzIFuncOffset



Xis| language

n TINYXML (http://sourceforge.net/projects/tinyxml)

n Reads XML and creates C++ objects representing the XML
document

n Each IFuncNode can be defined through
Its xisl tags

#isl:IFunchMode .
<hinEBlendedlUnion hlend="2">

T definition of okbijl wisl:IFunchMode

sisl:IFuncCperation . ,dEflnltan GE5 @13}
</hinBlendedUnions>
T mislzIFuncGeometric
zislzIFuncBinOp I
<gaphere> -
{WPDint :{:errr -5:,-=rr|:|rr z=rr|:|rr 'III'="1",."'} XIS|ZZ|FUHC5FI|"IEI’E

wislIFuncBElendhdax </ g3pherer



http://sourceforge.net/projects/tinyxml)

xIsl file blocks

n Definition block — declaration of objects
attached to names
n <defObject name="obj1”>
» Combination of tags for declaring an implicit object

n </defObject>
n <includeXISL fileName="test.xisl”/>

n Main block — objects to process

n <main>
» Add objects previously declared
<getObject name="obj1/>
» Direct declaration of new objects

n </main>



Xisl - example

<7l wersion="1.0"3>
<defdbhject name="AaM":
<blendedlUnion bhlend=":2":>
<gTubex
<wPoint x=r-217" p=roe
<wPoint x=ra2mT y=rOr

BN

z=rr|:|rr 'I:|]'="|:|.-‘§",."'}
z=rr|:|rr 'I:|I="|:|.2",."'}

</ gTubhe>
<gZiphere:
{WPDlnt— :{:"D" EF:FFD" z:"D” -m-:"l"llll':}
</g3phere>
</blendedlnions>
< /defChjects
<mainx ___—\\\\
<getChiect name="ar/:»
<translation =x="0" y=r"2_0% z=rO":

<offset walue="-0.15"> Maln bIOCk

<getidbject name="A"I£:::===——

</offsec>
</translation>
</mains

_

> Definition block




API for loading xisl file

include xislParser and IFuncLib

#include <IFuncLib.h>
finclude <xislParser.h>

Declarations

®i=sl::xi=slParser parser:
N ®xizl::IFuncHameMap LfuncMNamneMap:
xizsl:: IFuncVector funcVWector:;

Load xisl file; returns true if file is a xml file and all tags are well defined

it [!'parser.loadFile ("test.xisl™))
recurn false:

parse xisl definition block into IFuncMameMap structure

parser.parsebefBlock (funclawmeMan) 2

parse xisl main block into IFuncVector structure using IFuncNameMap structure

parser.parseMainbBlock (funcNamweMap, funcVector)

funcVector contains a list of created functions

typedef std::map<std::string,IFuncNode™ xisl:IFuncNameMap

typedef std::vector<IFuncNode™ xisl:IFuncvector




Scene consists of two objects
that intersect

<mainz
<getChiect name="A"/S>
<getCObhiject nswne="B"/ >
</mainx

Modification of implicit
functions not to intersect:
Precisse Contact Modeling
[Gascuel]

<mwain-
<relationship type="BARTC":>
<getOhiject name="L"/S>
<getChiject name="E"/>
</relationship>
< main




i Related and future work

n GUI editor

n Various tools
n Polygonization (MC,Bloomenthal)
n Exporters (Hyperfun, Povray)

n Add implicit nodes for other objects and
operations

n Extend library for implicit nodes that
represents the biological objects

n Definition of tags that provide growth of the
objects



Povray examples

Thank you for your attention



- Implicit function class interface

class xisl::IFuncNode

Public Member Functions

virtual float
virtual float
virtual float

wirtual int
wirtual void

wirtial void
vitual IFuncode *
wirtial void
virtual boal
wirtual boal
virtual bool
wirtual float
wvirtual void

virtual

eval (float, float, float)=0 . .
gradient3D (float x, float v, float z, float delta, float *g) Function and gradlent

gradient2D (float x, float v, float z, float delta, float *g) evaluation
Compute gradient in x and v direction.

getlFuncld =0

getBBox3D (float *min, float *max)

et bbox (result is based on dimension of array).

getBBox2D (float *min, float *max)
Get bbox (result is basad on dirmenslon of array).

selfCopy (=0

computeBBox ()=0

inBBox (float *x, float offzet, const int DIk CO”iSion
isBBoxIntersection (IFuncNode *h, const int DIM) )
islFuncintersection (IFuncNode *b, const int DIM, int pointRM, TRanrotWGenerator *riGen) detect|0n

findMax (float w, float epsG=0.011)
deleteSubNodes )

IFuncHode ()

IFuncHode (const IFuncNode &h)
~IFuncHode ()



