


,Ich halte meine Vorlesungen immer am Freitag von 16 bis |18 Uhr.

Dann weiss ich, dass nur diejenigen Horer kommen, die das auch
interessiert.”

Prof. Dr. Klaus G. Troitzsch, Universitat Koblenz, 1991 zur Vorlesung ,,Modellbildung und Simulation in den Sozialwissenschaften”
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@ npl enent at 1 on GaneVi ewControl | er

- (vol d) awakeFromN b
{

SCNScene *scene = [ SCNScene scene];

SCNNode *caner aNode = [ SCNNode node];
caner aNode. canera = [ SCNCanera caner aj ;
caner aNode. canera. xFov = 45. 0;

caner aNode. posi ti on SCNvect or 3Make( 0, 2, 15);
caner aNode. rot at | on SCNvect or 4Make( 1.0, 0.0, 0.0, -MPI/20),;

| scene. r oot Node addCni | dNode: canmer aNode] ;
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@ npl enent at 1 on GaneVi ewControl | er

- (vol d) awakeFr omN b
{

SCNNode *sunLi ght Node = [ SCNNode node];
sunLi ght Node. 1 ght = [ SCNLi ght |1ght];
sunLi ght Node. | 1 ght . type = SCNLI ght TypeOmi ;
sunLi ght Node. I 1 ght. col or =

| NSCol or col orWthCal i bratedRed: 1.0 green: 1. 0 bl ue: 1. 0 al pha: 0. 0] ;
sunLi ght Node. positi on = SCNVect or 3vake( 0, 0, O0);
[ scene. r oot Node addChi | dNode: sunLi ght Node] ;
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@ npl enent at 1 on GaneVi ewControl | er

- (vol d) awakeFr omN b
{

SCNSphere *sun = [ SCNSphere sphereWt hRadi us: 1. 0] ;

sun.firstMateri al . em ssion. contents =
| NSCol or col or Wt hDevi ceCyan: 0. 0 magenta: 0. 0
yel l ow. 1. 0 bl ack: 0.5 al pha: 0. 5] ;

SCNNode *sunNode = [ SCNNode nodeWt hGeonetry: sunj;
sunNode. positi on = SCNVect or 3Svake( 0.0, 0.0, 0.0);
| scene. r oot Node addChi | dNode: sunNode] ;
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@ npl enent at 1 on GaneVi ewControl | er

- (vol d) awakeFr omN b
{

SCNNode *sunLi ght Node2 = [ SCNNode node];
sunLi ght Node2. 11 ght = [ SCNLi ght |ight];
sunLi ght Node2. |1 ght.type = SCNLI ght TypeSpot ;
sunLi ght Node2. 11 ght. col or =
| NSCol or col orWthCal i bratedRed: 1.0
green: 1.0 blue: 1. 0 al pha: 0. O] ;

sunLi ght Node2. positi on = SCNVect or 3Make( 0, 10, 10);
sunLi ght Node2. rot ati on = SCNVect or 4Make(1.0, 0.0, 0.0, -MPI _4);
| scene. r oot Node addCni | dNode: sunLi ght NodeZ2] ;
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@ npl enent at 1 on GaneVi ewControl | er

- (vol d) awakeFromN b
{

SCNNode *eart hAroundSunRot at 1 onNode | SCNNode node] ;
eart hAroundSunRot at i onNode. posi ti on SCNVvect or 3Make( 0.0, 0.0, 0.0);
| scene. r oot Node addChi | dNode: eart hAr oundSunRot at | onNode] ;

SCNNode *eart hFronSunTr ansl ati onNode = [ SCNNode node];

eart hFronunTr ansl at 1 onNode. positi on = SCNVect or 3Make(5.0, 0.0, 0.0);
| ear t hAr oundSunRot at 1| onNode addChi | dNode: eart hFr onSunTr ansl at | onNode] ;

SCNNode *eart hAroundl tsel f Rot at1 onNode = [ SCNNode node];
| eart hFr onSunTr ansl at | onNode addCni | dNode: eart hAroundl t sel f Rot at | onNode] ;

SCNSphere *earth = [ SCNSphere sphereWt hRadi us: 0. 5] ;
earth.firstMaterial .diffuse.contents = [ NSI nage | nageNaned: @eart hmaplk. | pg"];
eart hAroundl t sel f Rot at | onNode. geonetry = eart h,;
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@ npl enent at 1 on GaneVi ewControl | er
- (vol d) awakeFr omNi b
{
CABasi cAni mat i on *year Ani mati on =
| CABasi cAni nat i on ani nati onWt hKeyPath: @rotati on”];

year Ani nat 1 on. t oVal ue =
| NSval ue val ueWt hSCNVect or 4: SCNVect or 4Make( 0, -1, 0, MPI*2)];

year Ani nat i on. duration = 10;
year Ani nat i on. r epeat Count = MAXFLOAT,

[ eart NAr oundSunRot at i onNode addAni nat i on: year Ani mati on forKey: nil];




@ npl enent at 1 on GaneVi ewControl | er

- (vol d) awakeFromN b
{

SCNNode *nponAroundEart hRot at 1 onNode = [ SCNNode node];
| eart hFr onSunTr ansl at | onNode addCni | dNode: nbonAr oundEar t hRot at | onNode] ;

SCNNode *noontrontart hTr ansl at 1 oNode | SCNNode node] ;
noontr onkart hTr ansl at 1 oNode. posi ti on SCNvect or 3vake( 1.0, 0.0, 0.0);
| roonAr oundEar t hRot at i onNode addCnhi | dNode: noontr ontart hTr ansl at i oNode] ;

SCNNode *npbonNode = [ SCNNode node] ;
SCNSphere *npbonCeonetry = [ SCNSphere sphereWt hRadi us: 0. 2] ;
noonCGeonetry.firstMaterial . diffuse.contents =

[ NSI mage i mageNaned: @ noonmaplk. j pg"]:

noonNode. geonetry = nponCGeonetry,;

| roontr onkart hTr ansl at i oNode addChi | dNode: noonNode] ;




@ npl enent at 1 on GaneVi ewControl | er

- (vol d) awakeFromN b
{

CABasi cAni mat 1 on *nont hAni mat 1 on =
| CABasi cAni mat i on ani mati onWt hKeyPat h: @rotation”];

nont hAni mat i on. t oVal ue =
| NSVal ue val ueWt hSCNVect or 4: SCNVect or 4Make(0, 1, 0, MPI*2)];

nont hAni nat | on. duration = 3,;
nont hAni nat | on. r epeat Count MAXFLOAT, //repeat forever

| roonAr oundEar t hRot at 1 onNode addAni nmat 1 on: nont hAni mati on forKey:nil];




Der Vollstandigkeit halber ...

@ npl enent at 1 on GaneVi ewControl | er

- (vol d) awakeFr omNi b
{

sel f. ganeVi ew. scene = scene;

sel f. gameVi ew. al | owsCaner aControl = NG,

sel f. ganeVi ew. showsSt ati sti cs YES;

sel f . ganeVi ew. backgr oundCol or | NSCol or bl ackCol or ] ;




Scene Kit

SceneKit is an Objective-C (and Swift) framework
for building apps and games that use 3D graphics,
combining a high-performance rendering engine
with a high-level, descriptive API.

SceneKit supports the import, manipulation, and
rendering of 3D assets.

https://developer.apple.com/library/ios/documentation/SceneKit/Reference/SceneKit Framework/index.html



Vorteile von SceneKit

® stammt von Apple — beste Integration in OS X und iOS
® wird aktuell von Apple gepflegt

® in Objective-C und Swift programmierbar

® mit anderen Apple-Technologien zusammen verwendbar
® z.B.SpriteKit, CoreAnimation

® auf OS X:alsView in ein GUI einbettbar

® kostenlos verwendbar



Alternativen zu SceneKit

|. Open GL / Metal
2. Open Inventor / Coin3D

3. Game-Engines, z.B. Unity3d



Open GL / Metal

PRO KONTRA
® |ow-level APls ® |ow-level APls
® schr hardware-nah ® sechr hardware-nah

® cross-platform (Open GL) ® Apple-only (Metal)



Open Inventor / Coin3D

PRO KONTRA

®  Mutter” aller szenegraph- o C++/Qt
basierten 3D-APIs

®  cross-platform”

® nicht fur iOS

® extrem ausgereift |
ungewisse Zukunft
® im wissenschaftlich/

technischen Bereich weit ® kein Physics-Engine oder
verbreitet Partikel-System



Game-Engines, z.B. Unity3d

PRO KONTRA

®  cross-platform” ®  cross-platform”

® sehr ausgereift ® in C# (u.a.) zu programmieren
® weit verbreitet ®  Single-View -Anwendungen

(auch auf OS X)
® Physics-Engine und

Partikel-System ® nicht kostenlos
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Szene-Graphen



Gruppe:
Sonnensystem

Objekt: Sonne (fix)

e ————————

e ————————————————

Transformation:
Kreisbahn-Rotation der
Erde um die Sonne

I

Transformation:
Abstand Erde-Sonne

————————————————

Transformation:
Rotation der Erde um
eigene Achse

—————————————————

Transformation:

Kreisbahn-Rotation des —»

Mondes um die Erde

S ———————————

Transformation:
Abstand Mond-Erde

Objekt: Mond

S —————————

————————————



Nodes

SCNScene
SCNNode
SCNGeometry
SCNLight

SCNCamera



SCNGeometry

® Primitive:

SCNBox, SCNSphere, SCNPyramid, SCNCone, SCNCylinder,
SCNCapsule, SCNTube, SCNTorus, SCNText ...




Licht

® Ambient:,uberall”-Licht

® Omni: aus einer Punkt-Quelle in alle Richtungen
® Directional: uberall, in eine Richtung

® Spot: ein begrenzter Strahl in eine Richtung

Neu in SceneKit 2014: Schatten werden von Spotlight und
DirectonallLight geworfen



Physics

® SceneKit hat eine eingebaute Physics-Engine
® simuliert:
® Schwerkraft

® Kollisionen



Einen Boden ...

@ npl enent at 1 on GaneVi ewControl | er

- (vol d) awakeFromN b
{

SCNFl oor *fl oor Geonetry = [ SCNFl oor fl oor];
floorGeonetry.reflectivity = 0. 01;
floorGeonetry.firstMaterial.diffuse.contents =

| NSI rage 1 nageNaned: @ G'i1d. png"”] ;
SCNNode *fl oor Node = [ SCNNode nodeWt hCGeonetry: fl oor Geonetry] ;
f 1 oor Node. physi csBody = | SCNPhysi csBody st ati cBody];
| scene. r oot Node addCnhi | dNode: f | oor Node] ;




und eine fallende Kugel

@ npl enent at1 on GaneVi ew

- (vol d) keyDown: ( NSEvent *)t heEvent
{

SCNSphere *sphereCeonetry = [ SCNSphere sphereWt hRadi us: 2. 0] ;
sphereCGeonetry.firstMaterial . di ffuse.contents =
| NSI mage | nageNaned: @bi | | ard. png"] ;

SCNNode *sphereNode = [ SCNNode nodeWt hGeonetry: sphereCGeonetry];

spher eNode. positi on = SCNVect or 3Make( 0. 0, 20. 0, 0. 0) ;

spher eNode. physi csBody = [ SCNPhysi csBody dynam cBody] ;

spher eNode. physi csBody. nass = 10;

spher eNode. physi csBody. vel ocity = SCNVect or 3vbake( 0, -15, O);

| sel f . scene. root Node addChi | dNode: spher eNode] ;




falls die Physik zu ,,Jlangsam” ist

scene. physi csWr | d. speed = 4. 0;

SCNPhysicsWorld definiert die physikalischen Eigenschaften einer

® speed (CGFloat)

® gravity (SCNVector3)



SCNPhysicsBody

® staticBody
® dynamicBody

® kinematicBody



SCNPhysicsVehicle

® simuliert ein Objekt, dass sich auf Radern bewegt (z.B. ein Auto)
® benotigt einen SCNNode mit einem SCNDynamicBody

® und Rader vom Typ SCNPhysicsVehicleWheel

car Physi cs = [ SCNPhysi csVehi cl e vehi cl eWt hChassi sBody: car Node. physi csBody

wheel s: @ | f Physi csWheel , rf Physi csWieel , | r Physi cs\Wheel , rr Physi csWeel || ;




Hit test

® crlaubt direkte Interaktion mit dem SCNView, z.B in NODUS e Down

I”

® schickt einen ,,Strahl” von der Maus durch die Szene

® liefert ein NSArray von SCNHI t Test Resul t zuriick



Hit test

- (vol d) nbusebDown: ( NSEvent *)t heEvent
{

NSPoint p = [self convertPoint:[theEvent |ocationlnWndow] fronview nil];
NSArray *hitResults = [self hitTest: NSPoi nt ToCG0l nt (p) options:nil];

| f([hitResults count] > 0){

[/ retrieved the first clicked object
for (SCNH t Test Result *result Iin hitResults) {

SCNNode *resul t Node = result. node;




Hit test

[/ retrieved the first clicked object
SCNNode *resul t Node = hitResults. object At | ndex(0). node;

I f ([resul t Node. nane |1 skEqual : @noreBal | sNode"]) {
| sel f makeSonet hi ng] ;

} else { // look In parent nodes
whi |l e (resul t Node. parent Node !'= nil) {
resul t Node = resul t Node. par ent Node;
| f ([resul t Node. nane 1 skqual: @ noreBal |l sNode"]) {
[ sel f makeSonet hi ng] ;

}




SCNHitTestResult

@property(nonatomic, readonly) SCNVector3 localCoordinates
@property(nonatomic, readonly) SCNVector3 worldCoordinates
@property(nonatomic, readonly) SCNVector3 localNormal

@property(nonatomic, readonly) SCNVector3 worldNormal






Tipps



I(‘

SMinimal“”-Team

|. ein 3D-Modeller (3D-Studio, Maya o.a.)

2. ein Programmierer mit 3D-Affinitat



Fragen!

<cw(@i4innovation.de>



Vielen Dank

<cw(@i4innovation.de>






Quellen-Nachweis

® Jexture der Erde und des Mondes:
© James Hastings-Trew
http://planetpixelemporium.com/planets.html

® karikatur, gott
© dedMazay / canStockPhoto
http://www.canstockphoto.de/karikatur-gott-9585999.htm|



