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Phong Shading
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Color = Ambient + Diffuse + Highlights



Phong Shading
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Normals
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Vertex normal vs Face normal
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Defining matrices in CPU

Model view matrix →

Model view projection (MVP) matrix →
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Defining Normals
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Vertex Shader
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Vertex Shader

Multiplying with model-view-proj matrix

Multiplying with model-view matrix. we 
need the interpolated coordinates to 
calculate vectors in F.S
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Vertex Shader

Homogeneous coord is not important for normals
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Vertex Shader

normal_matrix =trans(inv(model_view_matrix))

Multiplying with normal matrix. Normalizing the normal. Because normals 
can be changed due to multiplication
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Fragment Shader
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Color = Ambient + Diffuse + Highlights



Fragment Shader

17

N

L

R E

Color = Ambient + Diffuse + Highlights



Fragment Shader
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Color = Ambient + Diffuse + Highlights

Normalizing the normal again. Because normals can be 
changed due to interpolation



Fragment Shader
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Color = Ambient + Diffuse + Highlights

L → from coordinates to the light position



Fragment Shader
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Fragment Shader
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Color = Ambient + Diffuse + Highlights

v_coords --> from origin (eye) to the coordinate
E --> from coordinate to the origin (eye) --> -ve of v_coords

Normalizing the coordinates. Because they can be 
changed due to interpolation



Fragment Shader
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Color = Ambient + Diffuse + Highlights
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