
 

 

Escuela Politécnica Superior de Jaén 

Manual complementario de prácticas de 
informática gráfica y visualización 

 
Alfonso López Ruiz 

2023-2024 
 

Informática gráfica y visualización 
 

 





2



3

1. git clone https://github.com/Microsoft/vcpkg.git

2. .\vcpkg\bootstrap-vcpkg.bat

3. vcpkg integrate install      

4. vcpkg install x:x64-windows
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VCPKG_DEFAULT_TRIPLET: x64-windows
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OpenGL core library glTranslate

OpenGL utility gluLookAt

OpenGL utility toolkit glutCreateWindow

GL, GLU o GLUT: GL_PROJECTION, GLUT_DEPTH
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glutInit(int *argc, char **argv)

glutInitDisplayMode(unsigned int mode)

glClearColor(r,g,b,a)

glColor3f(r,g,b)
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glutInit(int *argc, char **argv)

glutInitDisplayMode(unsigned int mode)

glFlush()  

glutSwapBuffers()  
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glutInit(int *argc, char **argv)

glutInitDisplayMode(unsigned int mode)

glEnable(GL_DEPTH_TEST)
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glutInit(int *argc, char **argv)

glutInitDisplayMode(unsigned int mode)

glEnable(GL_DEPTH_TEST)
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glutInitWindowPosition(int x, int y)

glutInitWindowSize(int ancho, int alto)

glutCreateWindow(char *title)

glutDisplayFunc(void (*func)(void))

glutMainLoop()
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#include "igvInterfaz.h“

int main (int argc, char** argv)  {  // Inicializa la ventana de visualización

igvInterfaz::getInstancia().configura_entorno(

argc, argv, 

   500, 500 // Tamaño de la ventana, 

   100, 100 // Posición de la ventana, 

   "CG&V. Practice 1"); 

// Establece las funciones callback para la gestión de eventos 
igvInterfaz::getInstancia().inicializa_callbacks(); 

// Inicia el bucle de visualización de GLUT 
igvInterfaz::getInstancia().inicia_bucle_visualizacion();

 

return(0); 

}
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getInstancia

getInstance

instance is nullptr

getInstancia()

instance = new T;
return instance

getInstancia()

return instance

instance is nullptr

getInstancia()

instance = new T;
return instance

https://refactoring.guru/design-patterns/book
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getInstancia

https://refactoring.guru/design-patterns/book
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glBegin(GL_LINES);

glVertex3f(x_p1, y_p1, z_p1);   

glVertex3f(x_p2, y_p2, z_p2);   

glVertex3f(x_p3, y_p3, z_p3); 

glVertex3f(x_p4, y_p4, z_p4);   

glEnd();

glBegin(GL_TRIANGLES);

glVertex3f(x_p1, y_p1, z_p1);   

glVertex3f(x_p2, y_p2, z_p2);   

glVertex3f(x_p3, y_p3, z_p3); 

glVertex3f(x_p4, y_p4, z_p4);   

glVertex3f(x_p5, y_p5, z_p5);   

glVertex3f(x_p6, y_p6, z_p6);

glEnd();
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glBegin(GL_LINES);

glVertex3f(x_p1, y_p1, z_p1);   

glVertex3f(x_p2, y_p2, z_p2);   

glVertex3f(x_p3, y_p3, z_p3); 

glVertex3f(x_p4, y_p4, z_p4);   

glEnd();

glBegin(GL_TRIANGLES);

glVertex3f(x_p1, y_p1, z_p1);   

glVertex3f(x_p2, y_p2, z_p2);   

glVertex3f(x_p3, y_p3, z_p3); 

glVertex3f(x_p4, y_p4, z_p4);   

glVertex3f(x_p5, y_p5, z_p5);   

glVertex3f(x_p6, y_p6, z_p6);

glEnd();

glutWireCube(n_arista);
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glVertex{1234}{sifd}[v](coordenadas); 
glVertex2s(2,3); // Vértice 2D coordenadas enteras   
glVertex3d(0.0, 0.0, 3.1415926536898); // Vértice 3D coord. doubles

GLdouble dvect[3]={5.0, 9.0, 1992.0}; // Array de doubles   
glVertex3dv(dvect); // Vértice 3D dado como array de doubles
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glBegin(GL_LINES);

...glutWireCube(n_arista);

glBegin(GL_TRIANGLES);

...
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glutSolidCube (GLdouble size)



22

1 0 0 𝑡𝑥
0 1 0 𝑡𝑦

0 0 1 𝑡𝑧
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1 0 0 𝑡𝑥

0 1 0 𝑡𝑦

0 0 1 𝑡𝑧

𝑥
𝑦
𝑧
1

𝑥 + 𝑡𝑥

𝑦 + 𝑡𝑦

𝑧 + 𝑡𝑧
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s𝑥 0 0 0
0 sy 0 0

0 0 sz 0

𝑥
𝑦
𝑧
1

𝑠𝑥𝑥
𝑠𝑦𝑦
𝑠𝑧𝑧
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glTranslatef(1.5f, -1.0f, -1.0f) glScalef(0.5f, 0.5f, 0.5f)
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(𝑥1, 𝑦1, 𝑧1)

𝑥2, 𝑦2, 𝑧2 .
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(𝑥1, 𝑦1, 𝑧1)

𝑥2, 𝑦2, 𝑧2 .
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igvCamera::aplicar()

GL_PROJECTION

glOrtho ( xmin, xmax, ymin, ymax, znear, zfar )

(xmin, ymin)

(xmax, ymax)
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igvCamera::aplicar()

GL_PROJECTION

glOrtho ( xmin, xmax, ymin, ymax, znear, zfar )
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igvCamera::aplicar()

GL_PROJECTION

gluPerspective ( angulo, raspecto, znear, zfar )

𝛼𝑦 = 0.2 𝛼𝑦 = 0.6 𝛼𝑦 = 1
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igvCamera::aplicar()

GL_PROJECTION

gluPerspective ( angulo, raspecto, znear, zfar )

𝑎𝑠𝑝𝑒𝑐𝑡 =
𝑤𝑖𝑑𝑡ℎ

ℎ𝑒𝑖𝑔ℎ𝑡
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igvCamera::aplicar()

GL_VIEW

gluLookAt (eye_x, eye_y, eye_z, lookat_x, lookat_y, lookat_z, up_x, up_y, up_z)
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igvCamera::aplicar()

GL_VIEW

gluLookAt (eye_x, eye_y, eye_z, lookat_x, lookat_y, lookat_z, up_x, up_y, up_z)
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glViewport ( origen_x, origen_y, tamaño_x, tamaño_y )

glViewport ( 1000, 600, 200, 200 )

glViewport ( 0, 0, 1200, 800 )
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cos 𝛽 − sin 𝛽 0
sin 𝛽 cos 𝛽 0

0 0 1

cos 𝛽 0 − sin 𝛽
0 1 0

sin 𝛽 0 cos 𝛽

1 0 0
0 cos 𝛽 − sin 𝛽
0 sin 𝛽 cos 𝛽
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cos 𝛽 0 − sin 𝛽
0 1 0

sin 𝛽 0 cos 𝛽
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cos 𝛽 0 − sin 𝛽
0 1 0

sin 𝛽 0 cos 𝛽

https://www.shadertoy.com/view/cd3cRj
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gluCylinder(GLQuadric* obj, baseRadius, topRadius, height, slices, stacks) 
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GLUquadric *obj = gluNewQuadric ();

gluQuadricDrawStyle(obj, GLU_LINE; GLU_POINT; GLU_SILHOUETTE; GLU_FILL);

gluSphere(obj, radius, nlong, nlat);

gluCylinder(obj, radius_base, radius_end, height, slices, stacks);

gluDeleteQuadric(name);

𝑥2 + 𝑦2 + 𝑧2 = 𝑟

𝑥2 + 𝑧2 = 𝑟
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glutSolidSphere(radius, nlong, nlat);

glutSolidCone(rbase, altura, nlong, nlat);

glutSolidTorus(rcircle, raxial, nconcen, nsec);

glutSolidCube(edge);

...

glutWireSphere(radius, nlong, nlat);

glutWireCone(rbase, altura, nlong, nlat);

glutWireTorus(rcircle, raxial, nconcen, nsec);

glutWireCube(edge);

...
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gluCylinder()
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gluCylinder()

𝑣1 − 𝑣0  × (𝑣2 − 𝑣0)
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glBegin(GL_TRIANGLES);

glVertex3f(x_p1, y_p1, z_p1);   

glVertex3f(x_p2, y_p2, z_p2);   

glVertex3f(x_p3, y_p3, z_p3); 

glVertex3f(x_p4, y_p4, z_p4);   

glVertex3f(x_p5, y_p5, z_p5);   

glVertex3f(x_p6, y_p6, z_p6);

glEnd();
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glBegin(GL_POLYGON);

glVertex3f(x_p1, y_p1, z_p1);   

glVertex3f(x_p2, y_p2, z_p2);   

glVertex3f(x_p3, y_p3, z_p3); 

glVertex3f(x_p4, y_p4, z_p4);   

glEnd();
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glEnableClientState(GL_VERTEX_ARRAY);

glVertexPointer(dimensiones, tipo_coordenada, offset, array_pointer);
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glEnableClientState(GL_VERTEX_ARRAY);

glVertexPointer(dimensiones, tipo_coordenada, offset, array_pointer);
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glEnableClientState(GL_VERTEX_ARRAY);

glVertexPointer(dimensiones, tipo_coordenada, offset, array_pointer);

glDrawElements(primitive, num_indices, formato_indice, array_pointer);
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glEnableClientState(GL_VERTEX_ARRAY);

glVertexPointer(dimensiones, tipo_coordenada, offset, array_pointer);

glDrawElements(primitive, num_indices, formato_indice, array_pointer);

glDisableClientState(GL_VERTEX_ARRAY);
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GLfloat vertices[][3] = {

{0.0, 1.0, 0.0}, {0.0, 0.0, 0.0}, {1.0, 0.0, 0.0}, {1.0, 1.0, 0.0}, {2.0, 0.0, -1.0}

};

GLubyte indices[] = { 0,1,2, 0,2,3, 3,2,4 };

glEnableClientState(GL_VERTEX_ARRAY);

glVertexPointer(3, GL_FLOAT, 0, vertices); 

glDrawElements(GL_TRIANGLES, 9, GL_UNSIGNED_BYTE, indices); 

glDisableClientState(GL_VERTEX_ARRAY);
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glNormal3f(n_x, n_y, n_z);

glBegin(GL_TRIANGLES);

glVertex3f(x_p1, y_p1, z_p1);   

glVertex3f(x_p2, y_p2, z_p2);   

glVertex3f(x_p3, y_p3, z_p3); 

glEnd();
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glBegin(GL_TRIANGLES);

glNormal3f(n_x1, n_y1, n_z1);

glVertex3f(x_p1, y_p1, z_p1); 

glNormal3f(n_x2, n_y2, n_z2);

glVertex3f(x_p2, y_p2, z_p2);

glNormal3f(n_x3, n_y3, n_z3);

glVertex3f(x_p3, y_p3, z_p3); 

glEnd();
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GLfloat vertices[][3] = {

{0.0, 1.0, 0.0}, {0.0, 0.0, 0.0}, {1.0, 0.0, 0.0}, {1.0, 1.0, 0.0}, {2.0, 0.0, -1.0}

};

GLfloat normal_vect[][3] = {

{0.0, 0.0, 1.0}, {0.0, 0.0, 1.0}, {0.0, 0.0, 1.0}, {0.0, 0.0, -1.0},{1.0, 0.0, 0.0}

};

GLubyte indices[] = { 0,1,2, 0,2,3, 3,2,4 };

glEnableClientState(GL_VERTEX_ARRAY);

glVertexPointer(3, GL_FLOAT, 0, vertices);

glEnableClientState(GL_NORMAL_ARRAY);

glNormalPointer(GL_FLOAT, 0, normal_vect); 

glDrawElements(GL_TRIANGLES, 9, GL_UNSIGNED_BYTE, indices); 

glDisableClientState(GL_VERTEX_ARRAY);

glDisableClientState(GL_NORMAL_ARRAY);
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glutSolidSphere(radius, nlong, nlat);

glutSolidCone(rbase, altura, nlong, nlat);

glutSolidTorus(rcircle, raxial, nconcen, nsec);

glutSolidCube(edge);

...

glutWireSphere(radius, nlong, nlat);

glutWireCone(rbase, altura, nlong, nlat);

glutWireTorus(rcircle, raxial, nconcen, nsec);

glutWireCube(edge);

...
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igvInterfaz:modo

igvInterfaz:cursorX/cursorY

igvInterfaz:objeto_seleccionado

igvInterfaz:boton_retenido
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igvInterfaz:modo

igvInterfaz:cursorX/cursorY

igvInterfaz:objeto_seleccionado

igvInterfaz:boton_retenido
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igvInterfaz:modo

igvInterfaz:cursorX/cursorY

igvInterfaz:objeto_seleccionado

igvInterfaz:boton_retenido

igvCaja
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glutMotionFunc
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glutMotionFunc
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𝐿𝑟𝑔𝑏 ∗ 𝑀𝑟𝑔𝑏 ∗ 𝐿 ∙ 𝑁

𝑀𝑟𝑔𝑏

𝐿𝑟𝑔𝑏

𝑁

𝐿 = 𝑃𝐿 − 𝑃𝑀
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𝐿 𝑥, 𝑤𝑜 = ׬
λ

׬
Ω

𝐿𝑖 𝑥, 𝑤𝑖 ∙ 𝑓(𝑥, 𝑤𝑖 , 𝑤𝑜) ∙ cos 𝑁, 𝐿𝑖 𝑑𝑤𝑖
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𝐿 𝑥, 𝑤𝑜 = 𝐿 𝑥, 𝑤𝑜 + ׬ 
λ

׬
Ω

𝐿𝑖 𝑥, 𝑤𝑖 ∙ 𝑓(𝑥, 𝑤𝑖 , 𝑤𝑜) ∙ cos 𝑁, 𝐿𝑖 𝑑𝑤𝑖

𝐿 𝑥, 𝑤𝑜 = 𝐿𝐴𝑀𝐴 + 𝐿𝐷 ∙ 𝑀𝐷 ∙ (𝑁 ∙ 𝐿) + 𝐿𝑆 ∙ 𝑀𝑆 ∙ 𝑁 ∙ 𝑉 𝑛𝑠
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glEnableClientState(GL_VERTEX_ARRAY);

glVertexPointer(3, GL_FLOAT, 0, vertices);

glEnableClientState(GL_NORMAL_ARRAY);

glNormalPointer(GL_FLOAT, 0, normal_vect); 

glEnableClientState(GL_TEXTURE_COORD_ARRAY);

glTexCoordPointer(...);

glDrawElements(GL_TRIANGLES, 9, GL_UNSIGNED_BYTE, indices); 

glDisableClientState(GL_VERTEX_ARRAY);

glDisableClientState(GL_NORMAL_ARRAY);

glDisableClientState(GL_TEXTURE_COORD_ARRAY);
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glBegin(GL_...);

glTexCoord2d(0, 1);      

glNormal3f(n_x1, n_y1, n_z1);

glVertex3f(x_p1, y_p1, z_p1); 

glNormal3f(n_x2, n_y2, n_z2);

glVertex3f(x_p2, y_p2, z_p2);

glNormal3f(n_x3, n_y3, n_z3);

glVertex3f(x_p3, y_p3, z_p3); 

glNormal3f(n_x4, n_y4, n_z4);

glVertex3f(x_p4, y_p4, z_p4); 

glEnd();
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•

•
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1

𝑐1 + 𝑐2 ∙ 𝑑2 + 𝑐3 ∙ 𝑑3
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https://open.gl/textures
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https://open.gl/textures
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