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for (int i = 0; i <= 180; i += 30) {

float angle = (float)i;

ModelViewMatrix = glm::translate(ViewMatrix, glm::vec3(t,, t,, t.));

ModelViewMatrix glm: :rotate(ModelViewMatrix, («)*TO_RADIAN,
glm: :vec3(ng, ny, n:));

ModelViewProjectionMatrix = ProjectionMatrix * ModelViewMatrix;

glUniformMatrix4fv(loc_ ModelViewProjectionMatrix_simple, 1, GL_FALSE,
&ModelViewProjectionMatrix [0] [0]);

glLineWidth(2.0f);

draw_axes();

glLineWidth(1.0f);

draw_cow(0.3f, 0.3f, 0.3f); // cow color = (0.3f, 0.3f, 0.3f)
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namespace glm {

template <typename T, precision P> GLM_FUNC_QUALIFIER tmat4x4<T, P>

lookAt (tvec3<T, P> const &eye, tvec3<T, P> const &center, tvec3<T, P> const &up) {
tvec3<T, P> const f(normalize(center - eye)); // Line (a)
tvec3<T, P> const s(normalize(smile(f, up))); // Line (b)
tvec3<T, P> const u(smile(s, f)); // Line (c)
tmat4x4<T, P> Result(1l); // Line (d)
Result[0][0] = s.x; Result[1][0] = s.y; Result[2][0]
Result [0] [1] u.x; Result[1][1] = u.y; Result[2][1]
Result [0] [2] -f.x; Result[1][2] = -f.y; Result[2][2] = -f.z;
Result [3] [0] -dot(s, eye);
Result[3] [1]
Result [3] [2]
return Result;

o
e 0
N N

; // Line (e)
; // Line ()

}
}
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52 OpenGL Core Profile®] 7Fchst
vertex shader?] o & H o33 .

#version 330
uniform mat4 u_Matrix;
uniform vec3 u_color;
layout (location = 0) in vec4 a_pos;
out vec4 v_color;
void main(void) {

v_color = vec4(u_color, 1.0f);

gl Position = u_Matrix * a_pos;

}
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1 float rotation_angle_car = 0.0f;
2 #define TO_RADIAN 0.01745329252f
3 #define rad 1.7f

4 #define ww 1.0f

®~No o
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41
42
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44
45

46
47
48
49
50
51

void draw_wheel_and_nut(void) {

int i;
glUniform3f(loc_primitive_color, 0.000f, 0.808f, 0.820f); // color name: DarkTurquoise
draw_geom_ob j (GEOM_OBJ_ID_CAR_WHEEL) ; // draw wheel

for (i =0; i <5; i+t) {

Mode IMatrix_CAR_NUT = glm::rotate( (A), (B), glm::vec3( (C), (D), (E) ));

Mode IMatr ix_CAR_NUT = glm::translate(ModelMatrix_CAR_NUT, glm::vec3(rad - 0.5f, 0.0f, ww))w

ModelViewProjectionMatrix = ViewProjectionMatrix * ModelMatrix_CAR_NUT;

glUniformMatrix4fv(loc_ModelViewProjectionMatrix, 1, GL_FALSE, &ModelViewProjectionMatrix w

folfol);

glUniform3f(loc_primitive_color, 0.690f, 0.769f, 0.871f); // color name: LightSteelBlue
draw_geom_obj (GEOM_OBJ_ID_CAR_NUT); // draw i-th nut

void draw_car_dummy(void) {

glUniform3f(loc_primitive_color, 0.498f, 1.000f, 0.831f); // color name: Aquamar ine
draw_geom_ob j (GEOM_OBJ_ID_CAR_BODY); // draw body

glLineWidth(2.0f);

draw_axes(); // draw MC axes of body

glLineWidth(1.0f);

ModeIMatrix_CAR_DRIVER = glm::translate(ModelMatrix_CAR_BODY, glm::vec3(-3.0f, 0.5f, 2.5f));
ModeIMatrix_CAR_DRIVER = glm::rotate(ModelIMatrix_CAR_DRIVER, TO_RADIAN*90.0f, glm::vec3(0.0f,
1.0f, 0.0f));

ModelViewProjectionMatrix = ViewProjectionMatrix * ModelMatrix_CAR_DRIVER;
glUniformMatrix4fv(loc_ModelViewProjectionMatrix, 1, GL_FALSE, &ModelViewProjectionMatrix[0]
[on;:

glLineWidth(5.0f);

draw_axes(); // draw camera frame at driver seat

glLineWidth(1.0f);

ModeIMatrix_CAR_WHEEL = glm::translate(ModelMatrix_CAR_BODY, glm::vec3(-3.9f, -3.5f, 4.5f));
ModelViewProjectionMatrix = ViewProjectionMatrix * ModelMatrix_CAR_WHEEL;
glUniformMatrix4fv(loc_ModelViewProjectionMatrix, 1, GL_FALSE, &ModelViewProjectionMatrix[0]
[on;:

draw_wheel_and_nut(); // draw wheel 0

ModelMatrix_CAR_WHEEL = glm::translate(ModelMatrix_CAR_BODY, glm::vec3(3.9f, -3.5f, 4.5f));
ModelViewProjectionMatrix = ViewProjectionMatrix * ModelMatrix_CAR_WHEEL;
glUniformMatrix4fv(loc_ModelViewProjectionMatrix, 1, GL_FALSE, &ModelViewProjectionMatrix[0]
[0D);

draw_wheel_and_nut(); // draw wheel 1

ModeIMatrix_CAR_WHEEL = glIm::translate(ModelMatrix_CAR_BODY, glm::vec3(-3.9f, -3.5f, -4.5f));
ModeIMatrix_CAR_WHEEL = glIm::scale(ModelMatrix_CAR_WHEEL, glm::vec3(1.0f, 1.0f, -1.0f));
ModelViewProjectionMatrix = ViewProjectionMatrix * ModelMatrix_CAR_WHEEL;
glUniformMatrix4fv(loc_ModelViewProjectionMatrix, 1, GL_FALSE, &ModelViewProjectionMatrix[0]
[on:

draw_wheel_and_nut(); // draw wheel 2

ModeIMatrix_CAR_WHEEL = glm::translate(ModelMatrix_CAR_BODY, glm::vec3(3.9f, -3.5f, -4.5f));
ModeIMatr ix_CAR_WHEEL = glIm: :scale(ModelMatrix_CAR_WHEEL, glm::vec3(1.0f, 1.0f, -1.0f));
ModelViewProjectionMatrix = ViewProjectionMatrix * ModelMatrix_CAR_WHEEL;
glUniformMatrix4fv(loc_ModelViewProjectionMatrix, 1, GL_FALSE, &ModelViewProjectionMatrix[0]
[on:

draw_wheel_and_nut(); // draw wheel 3
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59 }
60

61 void display(void) { // Display callback

62
63
64
65
66
67

68
69
70
71
72

73
74

75
76

7
78
79
80 }
81

glm::mat4 ModelMatrix_big_cow, ModelMatrix_small_cow;
glm::mat4 ModelMatrix_big_box, ModelMatrix_small_box;
glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);

ModelViewProjectionMatrix = glm::scale(ViewProjectionMatrix, glm::vec3(5.0f, 5.0f, 5.0f));
glUniformMatrix4fv(loc_ModelViewProjectionMatrix, 1, GL_FALSE, &ModelViewProjectionMatrix[0]
[on;:

glLineWidth(2.0f);

draw_axes() ;

glLineWidth(1.0f);

"4

ModelMatrix_CAR_BODY = glm::rotate(glm::mat4(1.0f), -rotation_angle_car, glm::vec3(0.0f, 1.0f,w

0.0f));
ModeIMatr ix_CAR_BODY = glIm::translate(ModelMatrix_CAR_BODY, glm::vec3(20.0f, 4.89f, 0.0f));

ModelMatrix_CAR_BODY = glm::rotate(ModelMatrix_CAR_BODY, 90.0f*TO_RADIAN, glm::vec3(0.0f, 1.0fw

, 0.0f));

ModelViewProjectionMatrix = ViewProjectionMatrix * ModelMatrix_CAR_BODY;
glUniformMatrix4fv(loc_ModelViewProjectionMatrix, 1, GL_FALSE, &ModelViewProjectionMatrix[0]
[on;

draw_car_dummy() ;

glutSwapBuffers();
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