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UNIT III 

OPENGL TRANSFORMATION FOR ILLUMINATION 
To create realistic lighting effects in OpenGL, you'll use illumination models, which 

calculate surface color based on light properties. OpenGL provides functions 

like glLightfv, glMaterialfv, and glEnable to manage light sources and material 

properties for realistic shading.  

Here's a breakdown of key concepts and functions: 

 Illumination Models: 

These models determine the color of a surface point by simulating light attributes, 

such as intensity and direction.  

 Shading Models: 

These models apply illumination models across a set of points to color the entire 

image.  

 OpenGL Functions for Illumination: 

 glLightfv(): Sets the parameters of a light source (e.g., position, color, 

direction).  

 GL_LIGHT0 through GL_LIGHT7 specify which light source to 

modify.  

 GL_POSITION, GL_AMBIENT, GL_DIFFUSE, GL_SPECUL

AR are examples of parameters.  

 glMaterialfv(): Sets material properties (e.g., color, shininess) that 

affect how light interacts with the surface.  

 GL_FRONT, GL_BACK, GL_FRONT_AND_BACK specify 

which side of the polygon to modify.  

 GL_AMBIENT, GL_DIFFUSE, GL_SPECULAR, GL_SHININ

ESS are examples of parameters.  

 glEnable() and glDisable(): Enable or disable lighting and specific light 

sources.  

 GL_LIGHTING enables or disables lighting.  

 GL_LIGHT0 through GL_LIGHT7 enable or disable individual 

light sources.  

 Common Illumination Models: 
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 Ambient Lighting: Provides a base level of illumination, even in the 

absence of direct light sources.  

 Diffuse Lighting: Simulates light scattering across a surface, making it 

appear brighter when facing the light source.  

 Specular Lighting: Models highlights and reflections, simulating 

smooth, shiny surfaces.  

 Example (Simplified): 

C++ 

    // Enable lighting 

    glEnable(GL_LIGHTING); 

 

    // Enable light 0 

    glEnable(GL_LIGHT0); 

 

    // Set light 0 parameters (position, color) 

    glLightfv(GL_LIGHT0, GL_POSITION, lightPosition); // lightPosition is a float 

array 

    glLightfv(GL_LIGHT0, GL_AMBIENT, lightAmbient); // lightAmbient is a float 

array 

    glLightfv(GL_LIGHT0, GL_DIFFUSE, lightDiffuse); // lightDiffuse is a float 

array 

    glLightfv(GL_LIGHT0, GL_SPECULAR, lightSpecular); // lightSpecular is a 

float array 

 

    // Set material properties (color, shininess) 

    glMaterialfv(GL_FRONT, GL_AMBIENT, materialAmbient); // materialAmbient 

is a float array 

    glMaterialfv(GL_FRONT, GL_DIFFUSE, materialDiffuse); // materialDiffuse is a 

float array 

    glMaterialfv(GL_FRONT, GL_SPECULAR, materialSpecular); // 

materialSpecular is a float array 

    glMaterialf(GL_FRONT, GL_SHININESS, materialShininess); // 

materialShininess is a float 

In summary: By using these OpenGL functions and understanding illumination 

models, you can create visually appealing and realistic lighting effects in your 3D 

scenes.  
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