GroIMP 1.5

A closer look at the new features

Michael Henke

Department Ecoinformatics, Biometrics and Forest Growth,
University of Géttingen, Germany

Tutorial and Workshop
“Functional-Structural Plan Modelling with GroIMP and XL”
combined with the 7th GroIMP user and developer meeting

Angers, 2015-05-06

Institut de Recherche en Horticulture et Semences I R H S

-~ e
PR



http://www.uni-goettingen.de
https://www6.angers-nantes.inra.fr/irhs_eng
http://www.uni-goettingen.de/en/67072.html
http://www.grogra.de

Overview

GroIMP 1.5 - Part I

added export to file function to Dataset and DatasetRef

added leaf3d, getMesh, triangulate and getAreaOfTriangulation functions
added snapshot function to 2d graph view

added changes tab to help panel

added check for updates button / auto check at program start

added list and help command to the console

added Help — Function Browser

added Panel — Graph — Textual overview

added Help — System Info

added Command History to XL Console

added getSurfaceArea, getVolume functions to all primitives

added getSurfaceArea, getVolume functions to the library class to
calculate the values for a subgraph



Overview

GroIMP 1.5 - Part II

added functions to control view3d repaint

added Library functions to calculate and visualize the convex hull
added Library functions to calculate the XY-projection

added references for spectra and light distributions

added functions to visualize the physical light distribution

added concepts for multi-scaled modelling and level-of-detail
visualization

added STL export

added stereo image (anaglyph) view for Wireframe View3D
added split view for Wireframe View3D

added copy protection for models

extended "Show Examples” gallery

general bug fixes
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— “daily build’
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Features

added export to file function to Dataset and DatasetRef

e Example: Technics — ChartsDemo2.gsz

DatasetRef myChartXY = new DatasetRef(”Scatter”);
myChartXY.clear().setColumnKey (0, ”Value”);

7| public void exportData() {
myChartXY.export(new FileWriter(”.../test.txt”));
o 3




Features

added export to file function to Dataset and DatasetRef

e Example: Technics — ChartsDemo2.gsz

DatasetRef myChartXY = new DatasetRef(”Scatter”);

.0345631
.7027052
.3539617
.6167236
.6495002
.3293481
.5251097
.2287854
.3880142

myChartXY.clear().setColumnKey (0, ”Value”);

7| public void exportData() {
myChartXY.export(new FileWriter(”.../test

ol }
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Features

added leaf3d, getMesh, triangulate and
getAreaOfTriangulation functions

e Show Examples — leaf3dDemo

1. hard coded 3-d leaves: leaf3d, getAreaOfTriangulation

for(int i : (0:DEFAULT LEAF3D.length-1)) (
Null(6.33*i,0,0) leaf3d(i)

3 TextLabel (DEFAULT LEAF3D NAME[i]+"\narea = "+

getAreaOfTriangulation(DEFAULT LEAF3D[i])), ©

area =2.0074 wﬂw




Features

added leaf3d, getMesh, triangulate and
getAreaOfTriangulation functions

e Show Examples — leaf3dDemo

2. object generation with and without triangulation: triangulate, getMesh

// direct input of points
21 {
float[] points = {0,0,0, 1,0,0, 1,1,0};

println(”area of datapoint="+getAreaOfTriangulation(points));

}

// the points will be triangulated before applied to a MeshNode
s| triangulate(points) . (setShader(new RGBAShader(1,0,0)))




Features

added snapshot function to 2d graph view

] jEdit - Model.rgg | [ Attribute Editor | Graph
Layout Graph |View £ O

Redraw

Collapse all
Expand all
12} Snapshot




Features

added changes tab to help panel

e program history, list of features

About GroIMP x

GrolMP 1.5 - Interactive Modelling Platform

About | Contributors | License [[Changes | Plugins | Third Party Content

D]

==1.5 ==

* added export to file function to Dataset and DatasetRef (Example: Technics -> ChartsDemo2.gsz)
* added leaf3d, getMesh, triangulate and getAreaOfTriangulation functions (Show Examples -»
leaf3dDemo)

* added snapshot function to 2d graph view H
* added changes tab at help panel (program history)

* added check for updates button / auto check at program start

* added list and help command to the console

* added Panel -> Graph -> Textual overview

* added Help -> Function Browser

* added Help -> System Info

* added Command History to XL Console

* added getSurfaceArea, getVolume functions to all primitives (nodes extends ShadedNull class)

* added getSurfaceArea, getVolume functions to the library class to calculate the values for a subgraph
* added repaintView3D function (dummy nodes become redundant)

* added Library functions to calculate and visualize the convex hull (Show Examples -> convexHull)

* added Library functions to calculate the Xy-projection (Show Examples -> projection)

* added references for spectra and light distributions (Show Examples -> LampDemo)

* added switch to control view3d repaint

* added functions to visualize the physical light distribution

* enabled AreaLight for FluxLightModel

* extended "Show Examples" gallery

* general bug fizes

==1.4.2 ==

* added undo (derivation) step button (also as function for XL in Library; Example:
Technics-»nndndten ms7)

[




Features

added check for updates button / auto check at program

start

o turned off by default

File Edit Objects Panels Net [Help| OpenGrolMP

@ Help

= Function Browser

API

IR

ation

= View

%\, Preferences

view Camera Fit Render View

Open Grogra.de
Open GrolMP Wiki

System Info

¢ & User Interface
Swing Ul
wireframe (AWT)
OpenGL
OpenGL (Proteus)

~@vo

o [@ Renderer

o [& HTTP Server

oI5 GroMP Server
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o IE) OpenGrolMP

General Options

Check for Updates

(L GOl heck for Updates

Upgrade status x

@ o updates available. Please chedk again later.

Window width | 1922
1021

Window maximized

Icon size 64|

Save project after file modification

Show hestname in window title ]
Search for updates automatically
Use integrated text editor [
Highlight objects on mouse move




Features

added list and help command to the console

@ Overview and description of GroIMP commands via XL Console

list() lists all available commands
list("key”)  lists all available commands starts with the specified key
help("key”) lists the help of all command starts with the specified key

(@ Messages | @IXL Console |
» listO)
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Features

added Help — Function Browser

@ ... or use the Function Browser

e integrated search function

"= Function Browser

Search : |
Results Description
console |=| | |Name:
curve void derive()
dataset Description:
defer [ This method induces a, em,
derive transformation boundary, /em. on the
descendants =| |current RGG extent (see the XL Language
direction Specification). This means that all pending
direction [ |graph modifications are, applied to the
directionalTropism graph.
distance

distancesquared
distanceToline

distribution e Model [Modified] - GrolMP [ufobip]

doublevalue Eile Edit Objects Panels Net |Help| OpenGrolMP
enddirection ———
endlocation @ Help
export3DScene =
exportIDScene rurl Function Browser k
Z:‘;e"l R API Documentation
filter jEdit - Model.rgg (r
floatvalue Open Grogra.de
function Open GrolMP Wiki
getGraphsize Ll
glelMesh - ‘: Check for Updates
‘ ] ’

About GrolMP




Features

added Panel — Graph — Textual overview

e textual overview of internal graphs

Textual Overview
Textual Overview

Topology Graph (21 Nodes)

Node(0) [ RGGRoot{ 79) F(82) [RU(83) RH(84) F(8
RH(91) A(92)] [RU(93) RH(94) A(95)]] [R

(
[RU(97) RH(98) A(99)] [RU(100) RH(101) A

Node Id's

@ Messages | XL Console |

> workbench (). getRegistry (). getProjectGraph(). toXLString (false,
de.grogra.graph.impl.GraphManager.MAIN_GRAPH, true

)

Node (0) [RGGRoot(79) F(82) [RU(B3) RH(BA) F(89) [RU(SB) RH(S1) A(92)] [RUIS3) RH(94) A(S5)]]
Meta Graph (2 Nndes) LF\U(SE) RH(87) F(95) [RU(97) RH(98) A(99)] [RU(100) RH(1G1) A(102)]]
MNode(1) [ Model(Z)]

avy




Features

added Help — System Info

e infos about: system, installed libraries, HW, settings
e export function — error diagnosis

System Info x

System | Java | GroIMP | Libraries | Flux Settings |

Path Variables | Installed Libraries | Open GL | Open CL |
Could not find jodl.jar
Found native library

Number of Platforms : 2

Platform Version : OpenCL 1.2 AMD-APP (1445.5)
Platform Name : AMD Accelerated Parallel Processing
Platform Profile : FULL_PROFILE

Vendor : Advanced Micro Devices, Inc.
Number of Devices : 1

[Device 0 (CPU): Intel(R) Core(TM) i7-4710MQ CPU @ 2.50GHz ‘

Platform Version : OpenCL 1.1 CUDA 7.0.35
Platform Name : NVIDIA CUDA
Platform Profile : FULL_PROFILE
Vendor : NVIDIA Corporation
Number of Devices : 1

[Device 0 (GPU): GeForce GTX830M

Export Close




Features

added Command History to XL Console

@ history of all commands ever entered
e integrated search function

@ can be hidden

| @ Messages | XL Console |

=

VoW WOV OV W W W W W W W W W YW

1+1

(*Leaflet*).lid

(*Modules. Leaflet¥) . lid
(*¥Leaflet*).length
(*Leaflet*).getAreal)
(*Modules, Leaflet*).getAreal)
count ( (*Modules. Leaflet*))
count ( ( *Modules. LeafletB#) )
count ( { ¥Modules. Leaflet*))
count ( (*¥Modules. LeafletB*))
Modules.LeafletB === ;
(*Modules. LeafletB*).length
(*Modules.LeafletB*).getAreal)
(#Modules.Leaflet#).getArea()
count ( (*Modules. Leaflet*))
count ( { *Modules. Leaflet A%))

4]




Features

added getSurfaceArea, getVolume functions to all primitives

e implemented only for basic primitives —> @ Sphere, Box, Cylinder,

"|TTiEdit - Model.rgg

File Edit Search Markers Folding View Utilities Macros Plugins Help

© Model.rgg (project:/New Project[11)

Cone, Frustum, F
JEOH A8 Ny 0 QX Jmse 9% iF € o Parallelogram, Patch

Zprntecled void init ()
>l
& Agiom ==> Sphere(1) M{2) Cylinder(l,o.5);.
3l
e,
¥ I|public void measuer(} {.
E println{"Sphere volume " + first((* Sphere *}).getvolume(});.
sl println{"Cylinder surface ares " + first((¥ Cylinder *1).cetSurfacedrea(y);
203
4]
1,1 Al (x,XL,UTF-8)
Ii XL Console

> (+ Sphere *).getVolume()
4.1887903296220665

> (* Cylinder *) getSurfaceArea()
4.71238898038469

>

= View
View Camera Fit Render View




Features

added getSurfaceArea, getVolume functions to the library

class to calculate the values

@ total volume of all nodes of the
node

for a subgraph

subgraph with the node root as root

@ intersection with other object are not considered

= View
View Camera Fit Render View

475 % 338

@ Messages | @] XL Console

A = getSurfaceArea (first((* RGGRoot *)))
o 32.42123597532273

i) = getVolume (first((* RGGRoot *)))

| 8.105308993830683

0 >

1




Features

added functions to control view3d repaint

@ turn repaint of View3D panel on and off
e dummy nodes become redundant for updating the 3-d view

o~

int 1 = 0;
protected void init () {
i=0;

disableView3DRepaint();

[ Axiom ==> F; ]

}

public void run () [
F ==> F RU(120) F RU(-120) F;

if (1%2==0) repaintView3D();
1++;
if (1==7) enableView3DRepaint();
)
|




Features

added Library functions to calculate the XY-projection

e Show Examples — projection
e type € {BOUNDING_RECTANGLE, CONVEXHULL, ALPHA_SHAPE}
e alpha shape: alpha € [0, 1]

//this will use the location of all nodes that can be reached
from Start
Point3d[] points=getXYProjection(first((*Start*)), type, alpha);

print(”#points = "); println(points.length);
siprint(”area = "); println(getAreaOfNonTriangulation(points));

//mark points
markPoints (points, 0.035, RED);

//draw surface
makeGraph ==> first((*Start*)) triangulate(points). (setShader(
RED) ) ;




Features

added Library functions to calculate the XY-projection

bounding rectangle: alpha = 0.7

?f
4
N

/




Features

added Library functions to calculate and visualize the
convex hull

e Show Examples — convexHull




Features

added references for spectra and light distributions

@ Show Examples — LampDemo

@ two new panels:
o Light Spectra
e Light Distributions

e same mechanism as
ShaderRef and shader

[]jEdit - Model.rgg | [E] Attribute Editor |

File Edit Search Markers Folding View Utilities Macros Plugins Help

HEod &8 4p«0l0 AR DHEN 8 &5 @

<> Model.rgg (project:/RedBlueLED[4]))

LightDistributionRef distri =
SpectrumRef spd = spectrum(”

const LightDistributionRef LEDDistribution = Light ("distributionlED")s m
const Spectrunfef RedLEDSpectrum = pectrun(*red ED");
const SpectrumRef BluelEDSpectrum = spectrun("bluelED");
|
~|module RedLED extends Lighthiode
cetlight{nes Spectrallight (new Physicallight (LEDDistribution), RedLEDSpectrun, 18));
T
g ” my .,
light(”name”);
”y . DSpectrun, 10));
name”) ;
protected void init ().
M
dxiom === Flane (3. (setShader (WHITE)) H(1) FL(LE0) BluelED;.
1
q I [T |
5,1 Al x|, XL, UTF-8) - - - - UEEEASMb
Light Spectra Light Distri
Object object

redLED

L ¢
L

bluelED

distributionLED




@ variable number of rays and length

spot spectral point directed

LightNode() . (
setLight(new DirectionallLight(). (
setVisualize(true),
4 setRaylength(1.75)
))

[N

6| );

24/32 —



Features

extended "Show Examples” gallery

@ added new examples

o Edit_ Objoctspar

it HolpOpentr

nearly 400 examples included ...
Example Projects for GrolMP.

5 ‘They can
byperiinks. They will pop Up n  new widon.

by cicking or
in the new windor, you will
e

e s for
ht one.
The "Stogt button stops a repeated invocation of ruls,

un. nvokes th
« Fractals

° Koch curve

14 madels

A classical example of L systems,

by Image:
° Tree with sympodial branching.
oL e
‘xample n the bosk: of Planis”
Lindenmayer.
W FSPM

o B ESPM model

This o . . /
presented at the FSPMO7 (5th International Workshop on Functional Structural PI
Nz

impla Rapeseed

Astructural model of  simple rapeseed plant,

Tree based on pipe model of branch width

Lsysiem
transiation of the example tree-shedding" of the L Stucio softvere.
o

Tree, branch lengths defined by a function of height

a s used 10 specify the et given tres height
-

in the book
I

oL

@@ s




Features

added concepts for multi-scaled modelling and
level-of-detail visualization

e multi-scale typed graph




added STL export

@ STL (STereoLithography)

@ native to common CAD software

e 3d printing




@ stereo images and anaglyphs
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Features

added copy protection for models

@ protected code and parameter
o keyword: scrambled

e individually for each file

IS File Explorer
Object

;] Model.rgg
[ ] classes.rgge

//scrambled

import ...;

protected void init () [
8 Axiom ==> A(1);

]

module A(float len) extends Sphere(0.1).(setShader(GREEN));




Features

general bug fixes / extensions

fixes

@ shader mapping

compatibility to Java 8

spectral rendering without dispersion (Flux)

deactivated debug file

setPower problems when used with CPU raytracer
e fixed memory-problem when closing a project
o ...
extensions
e implemented setSeed for FluxLightModel and FluxRenderer
e enabled AreaLight for FluxLightModel
o added errror messages



Thanks

Thank you for your attention!

www.grogra.de
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