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Shading algorithms apply lighting models to polygons, through interpolation from the verti
es.OPENGL:glShadeModel(GL-FLAT)

Gouraud Shading: Lighting is only 
omputed at the verti
es, via re
e
tion illumination model,and the RGB re
e
tion intensities are interpolated a
ross the (
onvex) polygonThe University of Texas at Austin 1
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ien
es Graphi
s { Fall 2005 (Le
ture 15)Phong Shading: A normal is spe
i�ed at ea
h vertex, and this normal is interpolated a
rossthe polygon. At ea
h pixel, a lighting 
al
ulation is performed based on re
e
tion illuminationmodel.
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� Gouraud shading interpolates 
olors a
ross a polygon from the verti
es� Lighting 
al
ulations are only performed at the verti
es� Highlights 
an be missed or blurred� Common in hardware renderers; model that OpenGL supports� Gouraud shading is well-de�ned only for triangles...Equivalent to a bary
entri
 
ombination� Bary
entri
 
ombinations are also aÆne 
ombinations...Triangular Gouraud shading is invariant under aÆne transformations
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�A = D(P;B;C)=D(A;B;C)�B = D(A;P; C)=D(A;B;C)�C = D(A;B; P )=D(A;B;C)�A + �B + �C = 1P = �AA+ �BB + �C C
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D(A;B;C) = ��������1 1 1 11 xA yA zA1 xB yB zB1 xC yC zC
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ture 15)� Gouraud shading for polygons with more than three verti
es:{ Sort the verti
es by y 
oordinate{ Sli
e the polygon into trapezoids with parallel top and bottom{ Interpolate 
olors along ea
h edge of the trapezoid...{ Interpolate 
olors along ea
h s
anline

F = lerp(A,B)

H = lerp(D,E)

I = lerp(H,E)

J = lerp(B,F)

P = lerp(I,J)
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ture 15)� Gouraud shading gives bilinear interpolation within ea
h trapezoid� Sin
e rotating the polygon 
an result in a di�erent trapezoidal de
omposition, n-sidedGouraud interpolation is not aÆne invariantglShadeModel(GL-SMOOTH)
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� Phong Shading interpolates lighting model parameters, not 
olors� Mu
h better rendition of highlights� A normal is spe
i�ed at ea
h vertex of a polygon� Vertex normals are independent of the polygon normal� Vertex normals should relate to the surfa
e being approximated by the polygon� The normal is interpolated a
ross the polygon (using Gouraud te
hniques).� At ea
h pixel,{ Interpolate the normal...{ Interpolate other shading parameters...{ Compute the view and light ve
tors...{ Evaluate the lighting model� The lighting model does not have to be the Phong lighting model...� Normal interpolation is nominally done by ve
tor addition and renormalization� Several \fast" approximations are possibleThe University of Texas at Austin 8
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ture 15)� The view and light ve
tors may also be interpolated or approximated
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Chapter 6 pages 304 - 320, of Re
ommended Text.Please also tra
k the News se
tion of the Course Web Pages for the most re
entAnnoun
ements related to this 
ourse.(http://www.
s.utexas.edu/users/bajaj/graphi
s25/
s354/)
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