Day3

1. Camera
2. Light
3. Animation: Earth & Moon



How | prepare my VTK project?

Main.cpp
int main(){
Daylfunction();
Day2function(); ginclude vtkSource.h
Day3function(); /
Day4function(); #include
Day5function();
} Dayl.cpp
Day2.cpp
Day3.cpp
Day4.cpp

Day5.cpp



Camera position problem

Void RotateTest2(){

This function help you view the result easily.
sty Renderer->ResetCamera();

vtkNew<vtkRenderWindow> renWin;
renWin->AddRenderer(renl);
renWin->SetSize (800, 600);

renWin->SetWindowName("Render Efficient™);

vtkNew<vtkRenderWindowInteractor> iren;

iren->SetRenderWindow(renWin); ® | Render Efficient = [} x

// Setting the camera position to view the objects from a better angle

renl->ResetCamera();

- faf) Orientation Marker Widget

vtkSmartPointer<vtkAxesActor> cornerAxes = CreateAxes();

vtkNew<vtkOrientationMarkerWidget> widget;

widget->SetOrientationMarker(cornerAxes); /] BOEEAEE

{fJ Actor
widget->SetInteractor(iren); // #E Interactor

widget->SetViewport(0.0, 0.0, 0.2, 0.2);

(xmin, ymin, xmax, ymax) -> iS#lg%R/c N 20% i
widget->SetEnabled(1); // B widget

widget->InteractiveOn();

iren->Initialize();




The Camera Frame
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« Position (1A &) : R E 3D ZEEFRYME -

. camera->SetPosition(, Y, 2);

. 1Fqcc)c):al Point (F£%4/B1R%L) « M I EERIAKZENE ( BF25%= /0 E @Y

« camera->SetFocalPoint(x, y, z);

« View Up (BRIEAEMEE) : JREMEHERN " £ FAE . (FREMEEZEE?
- camera->SetViewUp(0, 1, 0); ( FEzR Y #AE3 L)
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- camera->Azimuth(angle); : %% View Up Bi7KF e ( 5/ )
- camera->Elevation(angle); : fFIieéE ((N&B/FA )

- camera->Dolly(value); : BIEEIRIE ( BUK/48/)N )

« camera->Zoom(factor); : :BELEFE -
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Phong Yt88% %! ( Phong Lighting Model )

vtkProperty 7¢I ifEm — B2 & .
- JEIE00 (Ambient Light) @ 2 BERREICR S MM EMERS - PILBREETEE
> property- >SetAmb|ent(O 2); (25[& 0.0 ~ 1.0)

'/xﬁﬁb‘z (Diffuse Light) : ZZRIEIGTE - REMREEEICIRB S MRIZRESER
= EARRE - property >SetDiffuse(0.8);

o SJC/IRE S (S ecular nght & Power) : =6 REEIEEBE L ER IR

T =

FREIRM B EJZ (£ - 2B ) - property->SetSpecular(0.5);property-
>SetSpecularPower(30.0); ( BUEHS - IR/ NEERF] )

Specular and Diffuse Reflection

Specular Diffuse
Reflection Reflection

Figure 3
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\Q%i»%% NAEBETIVTK R FEER vikLight 2REIE - FEZOJMRLI =78
- GENETE T (Headlight / Camera Light) :

%E 2174 : VIK 89 vtkRenderer ¥Rae i 8w A —=IRMEHIEZ &R Headlight -
S KERIEEIBNAEROYE - 2BERESE -

m%ﬁ%ﬁ/@ﬁﬁ‘éﬁ (Positional Light) : BREAZERBI A EESSE AR (A0 $(x,
y,2)$) - @IUEE %Q‘JZ%H[TI%EE?FE ( Focal Point) -
- BUAA I : light->SetPositional(true);

« FI0)E (Spotlight) : BMIEXCRFRE - 52%E Cone Angle LB ENRICIE °

- FARETE : Ilght >SetConeAngle(30.0); (f&ﬁl?ﬂl:l%ﬁ) 1 light->SetExponent(10.0);
( SHE ) ©




#include <vtkLight.h>
#include <vtkLightActor.h>

Turn on the |Ight #include <vtkLightCollection.h>

#include <vtkPlaneSource.h>

Void LightTest(){

renderer->AutomaticLightCreationOff();
// On: The headlight is automatically created and added to the renderer.

// Off: No light is created.
double lightPosition[3] = { @, ©, 1 };

// Create a light

double lightFocalPoint[3] = { @, 0, 0 };

vtkNew<vtkLight> light;

light->SetLightTypeToSceneLight();

light->SetPosition(lightPosition[@], lightPosition[1], lightPosition[2]);

light->SetPositional(true); // required for vtkLightActor below

light->SetConeAngle(10);

light->SetFocalPoint(lightFocalPoint[@], lightFocalPoint[1],
lightFocalPoint[2]);

light->SetExponent(100.0); // Stilyterys

light->SetIntensity(1.0); // [EiaE

// Set the white light color.

light->SetColor(colors->GetColor3d("White").GetData());



® 1 Light

Void LightTest(){

// Display where the light is
vtkNew<vtkLightActor> lightActor;
lightActor->SetLight(light);
renderer->AddViewProp(lightActor);

// Display where the light is focused
vtkNew<vtkSphereSource> lightFocalPointSphere;
lightFocalPointSphere->SetCenter(lightFocalPoint);
lightFocalPointSphere->SetRadius(0.1);
lightFocalPointSphere->Update();

vtkNew<vtkPolyDataMapper> lightFocalPointMapper;
lightFocalPointMapper->SetInputConnection(
lightFocalPointSphere->GetOutputPort());

vtkNew<vtkActor> lightFocalPointActor;
lightFocalPointActor->SetMapper(lightFocalPointMapper);
lightFocalPointActor->GetProperty()->SetColor(
colors->GetColor3d("Yellow").GetData());
renderer->AddViewProp(lightFocalPointActor); //II AR CHfE4%

renderer->AddLight(light);



auto camera = renderer->GetActiveCamera();

camera->SetPosition(-2.17199, -2.50774, 2.18);

camera->SetFocalPoint(-0.144661, -0.146372, 0.180482);
camera->SetViewUp(0.0157883, 0.638203, 0.769706);

camera->SetDistance(3.69921); // Ju= AU A » RAHEEL LAY EEEEREEE 3 . 69921
camera->SetClippingRange(1.76133, 6.14753); //fEEE/N\7Y near B FREEEAA6.147531))H

renderWindowInteractor->Start();



void SpotLightTest() { vikNew<vikLight> greenLight;

/] create a rendering window and renderer greenLight->PositionalOn();

vitkNew<vtkRenderer> renderer; greenLight->SetPosition(-4.0, 4.0, -1.0);
vtkNew<vtkRenderWindow> renderWindow; greenLight->SetColor(colors->GetColor3d("Lawn_green").GetData());
renderWindow->SetSize (640, 480); greenLight->SetIntensity(0.5);

renderWindow->AddRenderer(renderer);
renderWindow->SetWindowName("SpotLights"); /] create a pink light

vikNew<vtkLight> pinkLight;

/] create a renderwindowinteractor pinkLight->PositionalOn();
vtkNew<vtkRenderWindowInteractor> iren; pinkLight->SetPosition(4.0, 5.0, 1.0);
iren->SetRenderWindow( renderWindow) ; pinkLight->SetColor(colors->GetColor3d("DeepPink").GetData());

pinkLight->SetIntensity(0.6);

/] create a plane and add it to the renderer

vtkNew<vtkPlaneSource> source; // add lights to the renderer
source->SetOrigin(-5.0, 0.0, 5.0); renderer->AddLight (pinkLight);
source->SetPoint1(5.0, 0.0, 5.0); renderer->AddLight(greenLight);

source->SetPoint2(-5.0, 0.0, -5.0);

source->SetResolution(100, 100); // add the position of the light
vtkNew<vtkPolyDataMapper> mapper; vikNew<vikActor> lightOne, lightTwo;
mapper->Set InputConnection(source->GetOutputPort()); CreateObject(lightOne, renderer, ObjectType::Sphere, -4.0, 4.0, -1.0, 1, 0, 0, 0.1);

CreateObject(lightTwo, renderer, ObjectType::Sphere, 4.0, 5.0, 1.0, 1, 0, 0, 0.1);
vtkNew<vtkNamedColors> colors;

// define a background for better visibility

vtkNew<vtkActor> actor; renderer->SetBackground(colors->GetColor3d("RoyalBlue").GetData());

actor->SetMapper(mapper); renderer->SetBackground2(colors->GetColor3d("SkyBlue").GetData()); 1 spotlights & = &
renderer->AddActor(actor); renderer->GradientBackgroundOn();

/] set camera view /] enable interactor

renderer->ResetCamera(); iren->Initialize();

renderer->GetActiveCamera()->Azimuth(40.0); renderWindow->Render();

renderer->GetActiveCamera()->Elevation(30.0); iren->Start();

/] create a green light }




#include <vtkTransform.h>
#include <vtkTexture.h>
. . #include <vtkRegularPolygonSource.h>
Animation #include <vtkTubeFilter.h>
- #include <vtkImageReader2Factory.h>
#include <vtkImageReader2.h>
#include <vtkTransformTextureCoords.h>
#include <vtkTexturedSphereSource.h>

vtkNew<vtkRenderWindowInteractor> interactor;
interactor->SetRenderWindow(renderWindow) ;

vtkNew<AnimationCallback> cb;
cb->earthActor = earthActor;
cb->moonActor = moonActor;
cb->moonDistance = 8.0;

// #%E Interactor HY TimerEvent ZH{4
interactor->AddObserver(vtkCommand: :TimerEvent, cb);

8| VTK Animation - Earth and Moon = O X

// #IEA1E Interactor WHARUERFES (5 20 ZEfMESE— > 4J 50 FPS)
interactor->Initialize();

interactor->CreateRepeatingTimer(20);

interactor->Start();




class AnimationCallback : public vtkCommand {
public:

static AnimationCallback* New() { return new AnimationCallback; }

Animation callback

it

vtkActor* earthActor = nullptr;

vtkActor* moonActor = nullptr;

double moonDistance = 10.0; // HERFE#EHE

double orbitAngle = 0.0; /1 AR

double earthSpin = 0.0; /7 MERE AR

// & Timer BEHFERE - VIK 7 EEIIF0 Execute
void Execute(vtkObject* caller, unsigned long eventId, void* callData) override {

if (eventId == vtkCommand::TimerEvent) {

/1 A EEHTERE (

BHIFETAL)

orbitAngle += 1.0; // H

earthSpin += 2.0; // Mk

/1 B. HiEREE

earthActor->SetOrientation(0.0, earthSpin, 0.0);

/1 C. RERAE + BN

(Transform)
vtkNew<vtkTransform> moonTransform;

moonTransform->PostMultiply(); // HEFRERUHFRIEF /A GhEE/rf2 - f4

/1 1) HREH

moonTransform->RotateY(orbitAngle);

/1 2) HEMERREE (RS X i)
moonTransform->Translate(moonDistance, 0.0, 0.0);

/1 3) GHEE: (MER) HEFT Y i

moonTransform->RotateY(orbitAngle);

(i) Transform EZE HE Actor

moonActor->SetUserTransform(moonTransform) ;

// D. FHR

auto interactor = dynamic_cast<vtkRenderWindowInteractor*>(caller);

if (interactor && interactor->GetRenderWindow()) {
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IEE REETH ?

- RETRERIE  PEXE [ 2EEENAFREE R (Frames) -

» VTK a9 KEL © SRA while(true) { Rotate(); } - BNE REEE
HE (GUl) T REREOE) -
- )% . SHHRENTEZE (Event-Driven)
- AZBECEEIREE - MmEFE "s5rh5ss ( Timer) o EHAUEEIR T -
- SREEMN BT —RIDERRE > & ¥ﬁzAﬁ’” >R TR AS B E




HEET AV ELE Callback

e 7% vtkCommand :
o VNEZEET Execute PR 0 B B Timer 2 EHF =i THIN R ©
* Execute NV e=E =5

« SUTEEE | DCEAAE - EAEEEAEE (P19l angle+=1) -
« EF%EE | IO actor->RotateY() 2 SetUserTransform() -

* 58I ELE © MEOY renderWindow->Render() » 7S & &5 H ERTHIYR BV ER | A1
ELEIETT I AT AN ERHRIE - HEERAAH) -
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NEYES
o BEFEYI(F - vtkRenderWindowlnteractor

- AEETEAHEITE, - SERERE -

« WA DLt ER Y | R EHSE
* BNENE R as -

* interactor->CreateRepeatingTimer(20);

« BF 20 23— Timerkvent > MHE SRV 5015 (50 FPS) -

A CIEES i
« i FH Observer Pattern (E{ZEZE) o
‘& Interactor 25 TimerEvent 85 » FLEFG LAY vtkCommand ( Callback ) Hfer
el st -

(A Timer E
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HW: Do some animation to the light

] SpotlLights _ 0 »
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