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in vec2 v_pos_sc;

void main(void) {
if (screen_effect) {

float xmod, y_mod;

xmod = mod( (A), 1.0f);

ymod = mod( (B), 1.0f);

if ( (xmod > 0.1f) && (xmod < 0.9f)

&% (ymod > 0.1f) && (ymod < 0.9f) )
discard;

final color = 1l_e(v_pos_EC,

normalize (v_norm_EC));
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Ve'C3 objectcolor; glDisable (GL_DEPTH_TEST) ;
: // Compute the fragment’s RGB color. glClearColor(0.0f, 0.0f, 0.0f, 0.0f);
return object-color; glClear (GL_COLOR_BUFFER_BIT) ;
} glEnable (GL_BLEND) ;
void main(void) { glBlendFunc (GL_.SRC_ALPHA, GL_DST_ALPHA);
vec3 C = obj.C(v_position EC, glUseProgram(h_ShaderProgram PS) ;
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#version 430

uniform mat4 u_ModelViewProjectionMatrix;
uniform mat4 u_ModelViewMatrix;
uniform mat3 u_ModelViewMatrixInvTrans;

layout(location = 0) in vec3 a_position;
layout(location = 1) in vec3 a_normal;
out vec3 v_position_EC;

out vec3 v_normal_EC;

12

13 void main(void) {

14 v_position_EC = vec3(u_ModelViewMatr ix*vec4(a_position, 1.0f));
15 v_normal_EC = normal ize(u_Mode|ViewMatr ixInvTrans*a_normal);

16

17 gl_Position = u_ModelViewProjectionMatr ix*vec4(a_position, 1.0f);
18 }

19

20

21/ F— FRAGMENT SHADER sk kst ek ok ok ok ek ke |
22 #version 430

23

24 struct LIGHT {

25 vec4 position;

26 vecd ambient_color, diffuse_color, specular_color;

27 vecd light_attenuation_factors; // compute this effect only if .w != 0.0f
28 vec3 spot_direction;

29 float spot_exponent;

30 float spot_cutoff_angle;

31 bool light_on;

32}

33

34 struct MATERIAL {

35 vec4 ambient_color;

36 vec4 diffuse_color;

37 vec4 specular_color;

38 vec4 emissive_color;

39 float specular_exponent;

40 };

Za

42 uniform vec4 u_global_ambient_color;

43 #define NUMBER_OF_LIGHTS_SUPPORTED 4

44 uniform LIGHT u_light[NUMBER_OF_L1GHTS_SUPPORTED];

45 uniform MATERIAL u_material;

46

47 const float zero_f = 0.0f;

const float one_f = 1.0f;

in vec3 v_position_EC;
in vec3 v_normal_EC;
layout( location = 0) out vec4 final_color;

vecd lighting_equation(in vec3 P_EC, in vec3 N_EC) {
vecd color_sum;
float local_scale_factor, tmp_float;
vec3 L_EC;

color_sum = u_material.emissive_color + u_global_ambient_color * u_material.ambient_color;

for (int i =0; i < NUMBER_OF_LIGHTS_SUPPORTED; i++) {
if (lu_light[i].light_on) continue;

local_scale_factor = one_f;
if (u_light[i].position.w != zero_f) {

66 L_EC = u_light[i].position.xyz - P_EC.xyz;

67

68 if (u_light[i].light_attenuation_factors.w != zero_f) {

69 vecd tmp_vec4;

70

71 tmp_vec4.x = one_f;

72 tmp_vec4.z = dot(L_EC, L_EC);

73 tmp_vecd.y = sqrt(tmp_vecd.z);

74 tmp_vecd.w = zero_f;

75 local_scale_factor = one_f / dot(tmp_vec4, u_light[i].light_attenuation_factors);
76 }

77

78 L_EC = normalize(L_EC);

79

80 if (u_light[i].spot_cutoff_angle < 180.0f) { // [0.0f, 90.0f] or 180.0f
81 float spot_cutoff_angle = clamp(u_light[i].spot_cutoff_angle, zero_f, 90.0f);
82 vec3 spot_dir = normalize(u_light[i].spot_direction);

83

84 tmp_float = dot( (OF) , spot_dir);

85 if (tmp_float >= cos(radians(spot_cutoff_angle))) {

86 tmp_float = pow(tmp_float, u_light[i].spot_exponent);

87

88 else

89 tmp_float = zero_f;

90 local_scale_factor *= tmp_float;

91 }

92

93 else {

94 L_EC = normalize(u_light[i].position.xyz);

95 }

96

97 if (local_scale_factor > zero_f) {

98 vecd local_color_sum = u_light[i].ambient_color * u_material.ambient_color;
99

100 tmp_float = dot(N_EC, L_EC);

101 if (tmp_float > zero_f) {

102 local_color_sum += u_light[i].diffuse_color*u_material.diffuse_color*tmp_float;
103

104 vec3 H_EC = normalize( (7}) - normalize(P_EC)):

105 tmp_float = dot( () , (cf) )

106 if (tmp_float > zero_f) {

107 local_color_sum += u_light[i].specular_color

108 =u_material.specular_color*pow(tmp_float, u_material.specular_exponent);
109 }

110 }

111 color_sum += (2}) =local_color_sum;

112 }

113 }

114 return color_sum;

15 }

116

117 void main(void) {

118 final_color = lighting_equation(v_position_EC, normalize(v_normal_EC));

19 }

120
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#define WHEEL_NUT_RADIUS (1.7f - 0.5f)
#define WHEEL_NUT_Z _OFFSET 1.0f

#define FRONT_WHEEL_ROLL_ANGLE_DELTA 5.0f

#define FRONT_WHEEL_TURN_ANGLE_DELTA 2.5f

#def ine FRONT_WHEEL_TURN_ANGLE_MAX 45.0f

#define BODY_YAW_SENSITIVITY 0.1f

struct _CAR_STATUS {

float body_yaw_angle;

float front_wheel_roll_angle;
float front_wheel_turn_angle;
glm::mat4 Matrix_CAR_WHEEL_ROTATE;
int flag_body_yaw_mode;

} car_status:
void update_car_body_transformation(void) {
ModeIMatrix_CAR_BODY = glm::rotate(glm::mat4(1.0f),
TO_RADIAN*car_status.body_yaw_angle, glm::vec3(0.0f, 1.0f, 0.0f));
Mode IMatr ix_CAR_BODY_INVERSE = glm::rotate(glim::mat4(1.0f),
~-TO_RADIAN*car_status.body_yaw_angle, glm::vec3(0.0f, 1.0f, 0.0f));
}
void update_car_front_wheel_rotate_matrix(void) {

car_status.Matr ix_CAR_WHEEL_ROTATE = gIm::rotate(gIm: :mat4(1.0f),
TO_RADIAN=*car_status. front_wheel _turn_angle, glm::vec3( (E), (F), (G) )):
car_status.Matr ix_CAR_WHEEL_ROTATE = gIm::rotate(car_status.Matrix_CAR_WHEEL_ROTATE,
TO_RADIAN=car_status.front_wheel_roll_angle, glm::vec3( (H), (1), (J) ));
}
void set_ViewMatrix_for_wor ld_viewer(void) {

ViewMatrix = glm::mat4(camera_wv.uaxis.x, camera_wv.vaxis.x, camera_wv.naxis.x, 0.0f,
camera_wv.uaxis.y, camera_wv.vaxis.y, camera_wv.naxis.y, 0.0f
camera_wv.uaxis.z, camera_wv.vaxis.z, camera_wv.naxis.z, 0.0f
0.0f, 0.0f, 0.0f, 1.0f);

ViewMatrix = glm::translate(ViewMatrix, -camera_wv.pos);

void set_ViewMatrix_for_driver(void) {
(

ViewMatrix = glm::affinelnverse( (K) * ModelMatrix_CAR_BODY_to_DRIVER)

void initialize_car(void) {
car_status.body_yaw_angle = 0.0f;
update_car_body_transformation();
if (camera_type == CAMERA_DRIVER) {
set_ViewMatrix_for_driver();
ViewProjectionMatrix = ProjectionMatrix * ViewMatrix;

car_status.front_wheel_roll_angle = 0.0f;
car_status.front_wheel_turn_angle = 0.0f;
update_car_front_wheel _rotate_matrix();

}

void draw_wheel_and_nut() {
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 (int i =0; i <5; i++) {

Mode IMatrix_CAR_NUT = glm::rotate( (A), TO_RADIAN=72.0f=i, glm::vec3( (B), (C), (D) ));
ModeIMatrix_CAR_NUT = glIm::translate(ModelIMatrix_CAR_NUT, gim::vec3(WHEEL_NUT_RADIUS, 0. w

0f, WHEEL_NUT_Z_OFFSET));
Mode|ViewProjectionMatrix = ViewProjectionMatrix * ModelMatrix_CAR_NUT;

70 }

glUniformMatrix4fv(loc_ModelViewProjectionMatrix, 1, GL_FALSE, &ModelViewProjectionMatr ixw
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

72 void draw_car(void) {

glUniform3f(loc_primitive_color, 0.498f, 1.000f, 0.831f); // color name: Aquamarine
draw_geom_obj (GEOM_OBJ_ID_CAR_BODY); // draw body

glLineWidth(5.0f);
draw_axes(); // draw MC axes of body
glLineWidth(1.0f);

ModeIMatrix_CAR_DRIVER = glm::translate(ModelIMatrix_CAR_BODY, glm::vec3(-3.0f, 0.5f, 2.5f));
Mode IMatrix_CAR_DRIVER = glIm::rotate(ModelIMatrix_CAR_DRIVER, TO_RADIAN*90.0f, glm::vec3(0.0f,w
1.0f, 0.0f));

ModelViewProjectionMatrix = ViewProjectionMatrix * ModelMatrix_CAR_DRIVER;
glUniformMatrix4fv(loc_ModelViewProjectionMatrix, 1, GL_FALSE, &ModelViewProjectionMatrix[0] w
[01);

glLineWidth(5.0f);

draw_axes(); // draw camera frame at driver seat
glLineWidth(1.0f);

ModeIMatrix_CAR_WHEEL = glIm::translate(ModeIMatrix_CAR_BODY, glm::vec3(-3.9f, -3.5f, 4.5f));
Mode IMatr ix_CAR_WHEEL == car_status.Matr ix_CAR_WHEEL_ROTATE;

Mode|ViewProjectionMatrix = ViewProjectionMatrix * ModelMatr ix_CAR_WHEEL;
glUniformMatrix4fv(loc_ModelViewProjectionMatrix, 1, GL_FALSE, &ModelViewProjectionMatrix[0]
[0]);

draw_wheel_and_nut(); // draw wheel 0

ModeIMatrix_CAR_WHEEL = glIm::translate(ModeIMatrix_CAR_BODY, glm::vec3(3.9f, -3.5f, 4.5f));
Mode|ViewProjectionMatrix = ViewProjectionMatrix * ModelMatr ix_CAR_WHEEL;

glUniformMatrix4fv(loc_ModelViewProjectionMatrix, 1, GL_FALSE, &ModelViewProjectionMatrix[0] w
[on;

draw_wheel_and_nut(); // draw wheel 1

ModeIMatrix_CAR_WHEEL = glIm::translate(ModeIMatrix_CAR_BODY, glm::vec3(-3.9f, -3.5f, -4.5f));
ModeIMatrix_CAR_WHEEL »= car_status.Matrix_CAR_WHEEL_ROTATE;

ModeIMatrix_CAR_WHEEL = glm: :scale(ModeIMatrix_CAR_WHEEL, glm::vec3(1.0f, 1.0f, -1.0f));
Model|ViewProjectionMatrix = ViewProjectionMatrix * ModelMatr ix_CAR_WHEEL ;
glUniformMatrix4fv(loc_ModelViewProjectionMatrix, 1, GL_FALSE, &ModelViewProjectionMatrix[0] w
[on;

draw_wheel_and_nut(); // draw wheel 2

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

draw_wheel_and_nut(); // draw wheel 3




