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5) Modern OpenGL HEHYE 57| fI6l AFSl= Vertex Array Object (VAO), Vertex
Buffer Object (VBO), Index Buffer Object (IBO)O| £ QIX]| ?_I"E_I-'c':ilJ AdHstzet (5H8)
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3) $1(2.2)2] ofEl HE WEH MS GLM translate

[ (o a
= Heg dIASo S22 HHES| moldiel. W9 Zo

glm::mat4 M1 = glm::translate(gim::mat4(1), gim::vec3(dx, dy, dz));
glm::mat4 M2 = glm::rotate(glm::mat4(1), gim::radian(angle), gim::vec3(ax, ay, az));
glm::mat4 M3 = glm::scale(glm::mat4(1), glm::vec3(sx, sy, sz));
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4. GL_LINES, GL_LINE_STRIP, GL_TRIANGLES, GL TRIANGLE_STRIPZ A}&295}0{, CIS EdE
wireframe/fill 12|7| et HH ZAECEH QHA ALE)E Hoj2l (Z 3™ & 1273)
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5. Ck& =230 EolA 2. (20H)

1) SimpleCar 22|22| AEX HE(hierachical transformation) =& 33Xl ZZHof|lA
et yoc2 mAlSi2l St 0] AEM HE XM FMo fIXIE EAIS|ECL
(107H)

/1 SimpleCar .cpp
void SimpleCar::init()
{
geo[0] = Parallelepiped(gim::vec3(0, 0, 0), gim::vec3(1, 0, 0), gim::vec3(0, 0, 1), gim::vec3(0, 1, 0));
geo[0].setColor(glm::vec3(0, 1, 0)); // green parallelepiped
geo[1] = Torus(gim::vec3(0, 0, 0), 0.5, 0.1, 16, 16);
geo[1].setColor(gim::vec3(1, 1, 0)); // yellow torus
geo[2] = Torus(glm::vec3(0, 0, 0), 0.5, 0.1, 16, 16);
geo[2].setColor(glm::vec3(0, 0, 0)); // black torus
}

void SimpleCar::draw(Program* p, gim::mat4& projection, gim::mat4& view, gim::mat4& model)

{
p->useProgram();
p->setUniform("gProjection”, projection); | . bOdy

p->setUniform("gView", view);

mat4 mMatrix = model * scale(mat4(1), vec3(4, 2, 4));

p->setUniform("gModel", mMatrix); 9 wheel
geo[0].draw(); // (1) lower body

mMatrix = model * translate(mat4(1), vec3(1, 2, 1)) * scale(mat4(1), vec3(2, 1, 2)); .
p->setUniform("gModel”, mMatrix); )——’ |Ight

geo[0]->draw(); // (2) upper body

mMatrix = model * translate(mat4(1), vec3(4, 1, 1)) * rotate(mat4(1), M PI/2, vec3(0, 1, 0)) *
scale(mat4(1), vec3(0.5, 0.5, 2));

p->setUniform("gModel”, mMatrix);

geo[1]->draw(); // (3) left head light

mMatrix = model * translate(mat4(1), vec3(4, 1, 3)) * rotate(mat4(1), M PI/2, vec3(0, 1, 0)) *
scale(mat4(1), vec3(0.5, 0.5, 2));

p->setUniform("gModel”, mMatrix);

geo[1]->draw(); // (4) right head light

mMatrix = model * translate(mat4(1), vec3(1, 0, 0));
p->setUniform("gModel”, mMatrix);

geo[2]->draw(); // (5) left back wheel

mMatrix = model * translate(mat4(1), vec3(1, 0, 4));
p->setUniform("gModel”, mMatrix);

geo[2]->draw(); // (6) right back wheel

mMatrix = model * translate(mat4(1), vec3(3, 0, 0));
p->setUniform("gModel”, mMatrix);

geo[2]->draw(); // (7) left front wheel

mMatrix = model * translate(mat4(1), vec3(3, 0, 4));
p->setUniform("gModel”, mMatrix);

geo[2]->draw(); // (8) right front wheel
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2) main.cpp 2| draw() &2 4d ZiE HOoj2t 3% SN FEot HER2 m5A|s
Ct. 8t car?| SH XIS BEABIELL (107H)

// main.cpp
void draw()

glClear( GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT );

/I MVP matrix

Projection = glm::perspective(g_fovy, g_aspect, g_zNear, g_zFar);
View = gim::lookAt(g_eye, g_at, g_up);

spMain.useProgram();

spMain.setUniform("gProjection”, Projection);

spMain.setUniform("gView", View);

glm::mat4 R = glm::rotate(gim::mat4(1.0f), glm::radians(-90.0f), glm::vec3(0.0f, 1.0f, 0.0f));
World = R;
spMain.setUniform("gModel", World);

car->draw(&spMain, Projection, View, World); //(1)

glm::mat4 T2 = glm::translate(glm::mat4(1.0f), glm::vec3(5.0f, 0.0f, 0.0f));
World = T2 * R;

car->draw(&spMain, Projection, View, World); //(2)
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