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Uma demo


http://www.youtube.com/watch?v=KJErdrrtXsQ

Visualizacao Exploratdria

* Laco de solucao de problema
* Laco de exploracao e navegacao

* Laco de manipulacao direta
— responsividade dos fragmentos

. Tarefas —

Acoes Hipoteses
)\
L 1
L 1
L 1
~__
T Solucdes
Imagens

T Resultados —
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Manipulacoes Diretas

* Acoes
— Similares as realizadas no mundo fisico
— Reversiveis
— Incrementais

* Realimentacao visual

— Continua
— Em tempo interativo
— Dentro da expectativa
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Tarefas de Interacao Basicas

* Posicionamento: (X,y) ou (X,Y,z)
* Selecao

e um item de uma lista

* um item de uma imagem (Picking)
 “Texto”: uma cadeia de caracteres

* Quantificacao: um valor

* |nteracoes 3D

e Posicionamento
« Selecao

Fonte: Computer Graphics: Principles and Practice, Foley e outros
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Interface Grafica do Usuario (GUI)
* Dispoe de um conjunto de widgets para
realizar tarefas de interacao compostas

* |nteracao com os dispositivos de entrada e
de saida através de elementos graficos

* Dispositivos predominantemente 2D
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Glut

e Eventos de teclado

e Eventos de mouse
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http://www.swiftless.com/tutorials/opengl/keyboard.html
http://www.swiftless.com/tutorials/opengl/keyboard.html
http://www.lighthouse3d.com/opengl/glut/index.php3?9
http://www.lighthouse3d.com/opengl/glut/index.php3?9

Glut: Eventos de Mouse

main () {
glutMouseFunc (MouseButton);
glutMotionFunc (MouseMotion);

void MouseButton(int button, int state, int x, inty) {
if (button == GLUT _LEFT BUTTON) {
% else if (button == GLUT RIGHT BUTTON && state == GLUT _DOWN)

} else if (button
} else if (button

3) { // Mouse wheel
4) { // Mouse wheel

void MouseMotion(int x, int y) {
}A369E - 252013 - Profa. Ting



OpenGL

* Mecanismo de picking e selection buffer

Far plane

Mouse pos mapped onto near plane HIT

Viewer

The mouse ray

<

Near plane

Camera view range
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http://www.lighthouse3d.com/opengl/picking/

Projecoes em OpenGL

( anatomica . ,anatomica ,,anatomica, )

y)
GL MODELVIEW @

(cena ,cena.,,cena_)

y)
GL_PROJECTION ﬂ

n.n.n
(n,+1)viewport[2] ( Y Z)

win_ = 5 +viewport| 0]
(n,+1)viewport[3] jl

glutUnproject

win, = +viewport | 1]

n_+1
2 (win ., win
X )
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Rotacoes 3D com Mouse 2D

« Teclado = Mouse
— Acao 2D (x,y)

— Mapeamento (x,y) em (X,Y,Z) sobre a “superficie”
visivel

— Dois pontos subsequentes em angulo de rotacao
— Realimentacao visual do volume de dados

Unproject
— (X’y’z) T (X,Y,Z)

Mapa de profundidade
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Arcball

« COmputo do quatérnio

q arrasta

« Composicao Recorrente

=[x yzw|=[V XV, ¥,

-

Y

=1V send cos b |

qnova - arrasta qaperm ’ qaperta :qnova

* Matriz de Rotacao

1 -2y*=2z° 2xy—2zw  2xz+2yw

2xy+2zw  1-2x"=2z° 2yz—2zw

2xz—2yw  2yz+2xw 1-2x*-2y’
0 0 0
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Controle de um Cursor 3D com

Mouse
* Botao direito solto:
Xl. X,
Y, =View ' Pj ! y;
Z, 274
« Botao direito pressionado:
. n xi
X, y
Y, =View_1Pj_] i ; S
7 _ \/(xz_xl—l) +(yz_yz—1)
; z.=z, *+
l l 4D
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Mapa de Profundidade

* Reprogramar o fluxo de renderizacao

— Ao invés dos texels correspondentes,
“texturizamos” cada fragmento com a
profundidade do ponto de interesse visivel.

fragmento - texel fragmento - ponto de interesse visivel
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OpenGL: Fluxo Programavel

Vertex Shader

giCreateShader
Program ﬂ B
glCreateProgram glShaderSource |<@== =

J J

glAttachShader (<= glCompilesShader
e S

d

glﬂttacjhfhader glCreateShader
QILiﬂHFﬂGgram glShaderSource | :—

glUseProgram

Fragment Shader

glCompileShader

Fonte:
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http://www.lighthouse3d.com/tutorials/glsl-tutorial/opengl-setup-for-glsl/

Shader de Vértices

uniform mat4 viewMatrix, projMatrix;
iIn vec3 position;
In vec3 texCoordO;
out vec3 texCoord;
void main (void)
{
vec4 tmp;
tmp = vec4(position, 1.0);
gl Position = projMatrix * viewMatrix * tmp;
texCoord = texCoordO ;

}
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Shader de Fragmentos

t=5.0;

do {
geomPos = initPos + geomDir*t;
texpos = geomPos * invScaleFactors;

scalar = texture(VOLUME,
texpos.xyz).r;
If (scalar > limiar) {

FragColor =
vec4(geomPos.z,geomPos.z,geomPos.z,1.0) ;

return:

}

t -= passo ;
} while (t >= 0.0);
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OpenGL: Framebuffer Object

Texture Object FrameBuffer Object (FEO)
a ™ ™
™, r + GL COLOR ATTACHMENTO
Texture Image =
GL_COLOR_ATTACHMENTY
- ,,/’
GL COLOR ATTACHMENTH
Renderbuffer Object
4 :\‘ + GL_DEFTH_ATTACHMENT
Renderbuffer | |
Image
GL_STENCIL_ATTACHMENT
. N _/

Fonte:
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http://www.songho.ca/opengl/gl_fbo.html
http://www.songho.ca/opengl/gl_fbo.html

Alocacao de FBO

glBindTexture(GL TEXTURE RECTANGLE, texID[2]);

glTexParameterf(GL TEXTURE RECTANGLE,
GL TEXTURE _MAG FILTER, GL NEAREST);

glTexParameterf(GL TEXTURE RECTANGLE,
GL TEXTURE_MIN_FILTER, GL_NEAREST);

glTexlmage2D(GL TEXTURE _RECTANGLE, 0, GL RGB,
VIEWPORT _WIDTH, VIEWPORT_HEIGHT, 0, GL_RGB,
GL _FLOAT, 0);

glGenFramebuffers(l, &fbo);

glBindFramebuffer(GL_FRAMEBUFFER, fbo);

glFramebufferTexture2D(GL FRAMEBUFFER,
GL COLOR _ATTACHMENTO,

GL TEXTURE_RECTANGLE, texID[2], 0);

glBindFramebuffer(GL FRAMEBUFFER, 0);
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Redirecionamento do Fluxo

glBindFramebuffer(GL_ FRAMEBUFFER, fbo);
GLenum buffers[1] = {GL COLOR ATTACHMENTO};

glDrawBuffers(1, buffers);

glDrawElements(GL QUADS, 24, GL UNSIGNED BYTE, (const
GLvoid *)0);
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Leitura de FBO

glReadBuffer(GL COLOR _ATTACHMENTO);

glReadPixels(0, 0, VIEWPORT WIDTH, VIEWPORT_HEIGHT,
GL RGB, GL FLOAT,

bufferTex2D):

glBindFramebuffer(GL_ FRAMEBUFFER, 0);
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Realimentacao Visual

Mapa de profundidade

\
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Percepcao 3D

uniform sampler2DRect DEPTHMAP;
uniform vec4 iparam;
out vec4 FragColor;
void main(void) {

float z;

float alpha;

Z = texture(DEPTHMAP, gl FragCoord.xy).x;

alpha = 1.0;

If (gl FragCoord.z > z)

alpha = 1.0-(gl_FragCoord.z-z);

}
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