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5) Modern OpenGL HIEHY S 57| fI6 AF&Sl= Vertex Array Object (VAO), Vertex
Buffer Object (VBO), Index Buffer Object (IBO)O| F21QIX]| 7J'F_+6IJ AF5tet (5%)

2. LIg2 2K Zol H P(x, y)E XM Lo CH5t0] HhAk(reflection) & & P'(x, y)oll Cist
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2) 2XHA Szl elel M pS M Lof| CHSEK BEALSHM H PR E HEA|7|= ofEl H

3) 2l(2.2)2] of&l 3 B M2 GLM translate(0]|F), rotate(2|%), scale(27]) 52| 7|
2 HE S0 ZoR XNHS| meisiel WO Zo| =Mo| Foig A. of=

GLM translate, rotate, scale HE St+0| AIEHE HOEC}.

-

gim::mat4 M1 = glm::translate(glm::mat4(1), gim::vec3(dx, dy, dz));
glm::mat4 M2 = glm::rotate(glm::mat4(1), gim::radian(angle), glm::vec3(ax, ay, az));
gim::mat4 M3 = glm::scale(glm::mat4(1), glm::vec3(sx, sy, sz));
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1) SimpleCar 22i22| HEH tHEH(hierachical transformation) +X& 3Kt Z7ZHofA
detol Mo 2 mEASIEL st 0] AEH Het pXoM FHO fIXIE BAISHECLCL.
(1073)

// 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(gim::vec3(0, 1, 0)); // green parallelepiped
geo[1] = Torus(glm::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(gim::vec3(0, 0, 0)); // black torus
}

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

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

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

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

p->setUniform("gModel", mMatrix);

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

mMatrix = model * translate(mat4(1), vec3(4, 1, 1)) * rotate(mat4(1), M Pl/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 Pl/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 A ZalE Hojzt, 3k JZHIM HEst M2 HA|
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// main.cpp
void draw()

glClear( GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT );

[l MVP matrix

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

spMain.useProgram();

spMain.setUniform("gProjection”, Projection);

spMain.setUniform("gView", View);

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

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

gim::mat4 T2 = glm::translate(glm::mat4(1.0f), gim::vec3(5.0f, 0.0f, 0.0f));
World = T2 * R;
car->draw(&spMain, Projection, View, World); //(2)

m

g
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