Lucerme University of
Applied Sciences and Arts

HOCHSCHULE Markus Zimmermann www.die-seite.ch
LUZERN

Collada-Loader
For Processing
Version 1.0

1. Introduction

1.1. System-overview

Google Sketchup is able to export its models into other formats. The freeware
version does it into kmz files. Kmz is nothing else but a zipfile that contains an
XML file and, if existent, JPEG’s for textures. The main goal of the collada-
loader is unpack it, parsing the contained XML-File as well as load pictures to
PImage objects. Afterwards it maps objects in correct order.
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Sketchup exports Triangles and Lines. Thus for user of the Library are 2
Arrays with types of class Triangle and Line available and additional Attributes
(e.g. Points) as well. User are able to use the informations to draw into the
processing scetch or save to a file. The user can dispose the draw-job to the
colladaloader too.
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2. Architecture Concept

The choice of Class-Architecture was a bit tricky. The biggest challenge was
how to map the xml-file correctly. There exist static depencies within the xml-
tree but also data depencies between leafs. Thus, the static class hierarchy is
based on the xml-Tree. The load sequence, depends on data depencies, on
runtime and is managed by a controller class.

2.1. class-uml

The operating behavior of the classes see next chapter. Some classes are
described doubly for more clearly representation

Package Cooladaloader

T Colladaloader

ColladaLoader

+getinstance(String filename, PApplat applat)) : Colladaloader
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+getTriangles() : [[Triangle
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texC : Peint2D '
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Top-Layer from Package XML-Mapping

]

cooladaloader

¢

ColladaRawLoader

+getTrangles() : [[Triangle

+gellines() : [JLine

+getSketchupversion() @ String

-startXmiMapping] String filename)() : Library_Geometries
FassembleTrangkesi Collection=Geometry= gaometries)i)

-

1 Library_wisual_scenes

Visual_Scene_sketchupd

Hoet D) String

HaetVisualScenesBylD( String id)()

0

[

Library_Materials

aterialBylD{String id)()
HoStringl) | String

Markus Zimmermann 24.11.2010

Library_Geometries

frgetGeometryBylD(String id)(} | Geometry
fiCollection=Geometry> gelGeomelries()

Seite 3 von 10



Medium layer from Package XML-Mapping

Library_Geometries

roetGeometryByI D{Siring id)() | Geometry
#Collection=Geometry= getGeomelries()

I ¢

L

Geometry

#hindMaterials(Library_Materials matlib, HashMap=Siring, String= bindmap)(}
etlD() : String
ash3et<Triangles> geiTrnangles()
#HashSet=Lines> getlives} T T T T T 0T °
+aString() ¢ String
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| |
Triangles Lines \|V o
Source Vertices
sethatarial{Materal m)() WsetMaterial(Material m)j)
asTexture() : Boolean +inString) - String : :
toStringl) : String getVerexSource() | Source ttgetPointMatrix() : [|[float
etVertexSource() : Source HgetOfsalvertex() - Int
elTextureSource() : Source HgetPointindexhatrix) - [Jflint
etOffsatVertax() @ int | #tgetMaterial() : Material
etOffsetTextures() : int
etPointindexMatrix) ; [[lint
ethMaterial() ; Material

il v
Subtag

+getMextSourcel) : String
HoetlD() : String
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Bottom layer from Package XML-Mapping

Library_Materials

[EgetMaterdal ByID{Siring Id)()
+toString() : String

Material

et Of) : String
EaetEfect) : Effect .
+ioString() - String

&> Library_Effects

iHoetEffectByID{String id)(} : Effect
Effect G

®

+HoStringl) - String
faetimage() : Image
HaetColor() : [loat
hasTexture() : bool
I
|

Subtag MNewParam :

4 — (-—--

HgetMNextSourca() : String
#HgetlD() - String

< Library_lmages

getlimageByID(String id)(} : Image

Image

iaetPicturel) - String
+HaSingl) © String

2.2. operating view

The operation concept is separated in two packages:

o classes in the Package cooladalLoader do more abstract jobs like
unzipping, recalculation of coordinates or loading textures plus User-
calls like draw().

o The xml-parsing is done in the package xml-mapping. The class-names
are the same as the XML-Tags in the .dae-File. Their constructors
analyze the xml-tag autonomous. The ColladaRawLoader is the
controller to load the Classes in the right sequence.
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(see also Java-doc and comments)

order Package

1

2

10

coolada
coolada

xmlmapping

xmlmapping

xmlmapping

xmlmapping

xmlmapping

xmlmapping

coolada

coolada

class
ColladalLoader
LoadingHelper

ColladaRawLoader

ColladaRawLoader

ColladaRawLoader

ColladaRawLoader

ColladaRawLoader

ColladaRawLoader

LoadingHelper

ColladalLoader

does
Instanciate itself
Unzip kmz-File, read doc.kml

reading .dae-File, loading
Library_Images (contains
Collection of class Image)

loading Library_Effects. Has
Collection of class Effect. This
class has either informations
about colors or contains a
texture-filename

loading Library_Materials,
contains Collection of class
Material. It's doing a Name-
Mapping to Effect

loading Library_Geometries
contains Collection of Geometry.
The class Geometry may contain
Lines oder Triangles. Those
contain one or more lines or
triangles of the same color or
texture again plus a Material-
alias for later binding.

loading
Library_Visual_scene_sketchup8.
This class binds Materials and
Geometries

Creating the public-Triangle -and
Line-wrappers, setting up 3D-
Points and texture-points and
other attributes to each
Triangle/Line

Recalculating Sketchup-
coordinates to processing
readable coordinates (Vertex und
textures)

loading JPEG-Files and allocation
to Triangle-Objects

Flushing the Memory. There exist
only Triangle and Line-Objekte
now avaiable for user usage
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3. Interfaces

- cooladalLoader.ColladalLoader (instanciated by user)

- Data-Wrapper-classes (available for user)

- cooladalLoader.Triangle
- cooladalLoader.Line

- cooladalLoader.Point3D
- cooladalLoader.Point2D

- cooladalLoader.Color

4. Environment-Requirements

Collada-Loader works:

- dae oder kmz-Files created under Sketchup Version 8

- JavaVM 5 or higher

- Processing Version 1.0.7 or higher

The Collada-Loader does not support:

- groups
- repeated textures
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5. Appendix

5.1. XML structure Sketchup 8

The xml-tree and data depencies is illustrated in next sheet. The Collada-
Loader looks up its informations either inside xml-tag attributes or next

following Child-Tags. The data depencies force a correct order in handling tags
at runtime. Thus, an <image>-Tag is the first Element and a <visual_scene>-

Tag the last one that is loaded by ColladaRawLoader.

scene instance_visusl_scene }»—.._,_

—{ library visual_scenes |#----==="==="""77777TTT0
instance_material |
\
A
H \
‘, !
)
i
library_ geometries geometry H
- i
!
’
]
/
7
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i
wertices My,
“““““““ ‘:\
- \
Y
/
library_materials material instance_eaffect
XML-Tree
’ S e Data-Depencies
N
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I library effects effect R profile COMMON }——{ technique H lambert

Transparent, i
Ambient, I
Emission :

(ignored)

P i XML-Tree
B Data-Depencies

library_images

Most of informations like 3D-coordinate or texture-points are stored in
<float_array>-Tags and <p>-Tags. So let’s focus on it.

The <p>-Tag is a subtag of <lines> oder <triangles> and contain indices they
link to a index position of a <float_Array>-tag (see next)

Example of Vertice-Points
Required Points for one 3D-Triangle

X hd z X hs Z x hd Z\

l l 1 1 1 1 1 L1

<flcocat array>26.2341 182.0905 0 2Z&.2341 83.5787 0 925.1952 B83.5787 0</float arrav>

o] 1 2 o

~
Float-Array Indices

Image-Points of Texture for each

Example of Texture-Points Triangle-Point
A

x Y x % x ¥

1 1 1 1 1 1

<fleoat array>0.0012 0.2921 0.0012 0.0008 0.2988 0.000B8</flcat arrav>

o] 1
“ z _

—~
Float-Array Indices

A B =]
C Offset 1 Vertices

Offset O

A
Index-Array {P-Taqg) l

@

—

<triangles><p>0 2 1 1 2 6</p></triangles>

Float-Array Indices
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In this example the Offset 1 is allocated to textures and the vertices have
offset 0. After parsing we get results of:

Vertexes for:

Point A: x=26.2341 y=189.0905 z=0.0
Point B: x=26.2341 y=83.5787 z=0.0
Point C: x=95.1952 y=83.5787 z=0.0
Textures for:

Point A: x=0.9988 y=0.0008

Point B: x=0.0012 y=0.0008

Point C: x=0.0012 y=0.9991

The concept of <lines>-tag construction does’nt have a significant distinction.
An <accessor>-Tag says how to read a <float_array>.

5.2. XML-variance of Sketchup 7

This has been analyzed from a file made by scetchup 7. It’s not used here in
this implementation.
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