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What are the info for drawing an object”?

e Geometry spreadsheet (VAO) e |

» Usually static. We don’t change the value
in VAO if we just linear/affine/projectively
transform the object, or move around Y |
the camera. /) ’,j,;‘“_;jjif,ﬂii;.;i;i;; S a—

e Modelview matrix (VM)

» If Vis the view matrix, and M is the model matrix,
then the modelview matrix is VM.

e Projection matrix (P)

> The matrix for perspectivity. Usually fixed during
the scene.



BasIC setup

void 1nit(void){
...// compile shader, link program etc
GLuint projectionPos, modelviewPos; // Locations of uniforms
projectionPos = glGetUniformLocation(program, 'projection’);
modelviewPos = glGetUniformLocation(program, "'modelview") ;

// Set perspective projection P
glUniformMatrix4fv(projectionPos, 1, GL FALSE, &(P)[0][0]);

}

void display(void){
// VAO describes our geometry
// VM the modelview matrix for this geometry

-lUpiﬁqggMatrix4fv(modelviequgL?1li@%_FALSE_&VM__QAWO]);

glBindVertexArray(VAO);
hngrawElements(GL_TRIANGLES, n, GL UNSIGNED BYTE, 0);
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v helper function ‘daMOj1 "

Vertex shader

r

#version 330 core

// Inputs
layout (location
layout (location

®) 1n vec3 position;
1) in vec3 color;

// Uniforms
uniform mat4 projection;
uniform mat4 modelview:

// Extra outputs, 1if any
out vec3 color;

void main() {
gl_Position = projection x modelview
x vec4(position, 1.0f);



BasIC setup

e We often need to draw a lot of objects, each of which
need a modelview matrix

void display(void){
. // compute VM1

glUniformMatrix4fv(modelviewPos, 1, GL FALSE, &(VM1)[0][01]);
drawMyObjl;

. // compute VM2

glUniformMatrix4fv(modelviewPos, 1, GL FALSE, &(VM2)[0][01]);
drawMyObj2;



Scene Hierarchy

e We often need to draw a lot of objects, each of which
need a modelview matrix
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Matrix Stack



Matrix Stack

* |n alarge scene with many objects, whose modelview matrices are
VM;M,M;Ms  VM;M,M;Ms VM;M,M;M:M, etcC.

>  We don’t want to recompute repetitively the same matrix multiplications.
» We use a stack to store the results of matrix multiplication of intermediate stages.

» A stack is an array with a pop() and a push( obj ) function. Pop takes out the
element in the array that was pushed in most recently (contrary to queue).



Matrix Stack

» Define a modelviewStack STACK

» Let VM be the current modelview matrix

> Initially vM=V

Pg / \M3 I[Dg)amera
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Matrix Stack

» Define a modelviewStack STACK
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Matrix Stack

> |nitially vmM=V
» Push STACK.PUSH (VM)
> Update vM=vVMx M,
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Matrix Stack

> |nitially vmM=V
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Matrix Stack
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Matrix Stack
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Matrix Stack
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Matrix Stack
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Matrix Stack
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Matrix Stack
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Matrix Stack
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Matrix Stack
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Matrix Stack
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Matrix Stack
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Matrix Stack
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Matrix Stack
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