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TexturingTexturing



Texture map

nn Map image onto surfaceMap image onto surface

nn Like applying a decalLike applying a decal

nn VariationsVariations

uuUse of texture resultsUse of texture results

uuHow to map texture to surfaceHow to map texture to surface



Use of texture results

nn C = CC = Cbb I Iaa +  + ∑∑ I ILL  ((CCbb (N (N••L) + CL) + Css (N (N••H)H)ee))
uuCCbb: Texture map: Texture map

uuCCss: Gloss map: Gloss map

uuCCss, e: Material map, e: Material map

uu IILL: Light map: Light map



Bump mapping

nn Height-field in texture: Bump mapHeight-field in texture: Bump map
nn P ; N =P ; N = P Puu  ¥¥ P Pvv ; N ; N’’ = N/|N| = N/|N|
nn PP = P + f N = P + f N’’
nn NN =  = PPuu  ¥¥  PPvv

uu = (= (PPuu  + f+ fuuNN’’ + f  + f NN’’uu) ) ¥¥ (P (Pvv + f + fvv N N’’ + f + f N N’’vv))
uu = = PPuu¥¥PPvv + f + fuu P Pvv¥¥NN’’ + f + fvv  PPuu¥¥NN’’ + f  + f NN’’uu¥¥NN’’vv

uu ≈≈ N + f N + fuu U  U –– f fvv V V
uu NN’’ =  = NN / | / |NN||



Embossed bump mapping

nn NN  ≈≈ N + f N + fuu U + f U + fvv V V
uu = N + = N + ——ff

nn NN  •• L = N  L = N •• L +  L + ——f f •• L  L (book stops here)(book stops here)
nn NN  ••  NN = N = N••N + N + ——f f ••——ff
nn NN’’  •• L = ( L = (NN  •• L +  L + ——f f ••L) * 1/L) * 1/sqrtsqrt((NN  ••  NN))

uu Texture: fTexture: f
tt diffuse + f(u+Ldiffuse + f(u+Luu,v+,v+LLvv) ) –– f(u f(u––LLuu,v,v––LLvv))

uu Texture: 1/Texture: 1/sqrtsqrt((NN  ••  NN))



Normal map bump mapping

nn Normal in texture: Normal mapNormal in texture: Normal map

uuStore N in object-space (NStore N in object-space (Noo))

uuXform Xform N to world space after lookupN to world space after lookup

tt (N(Noo M Mowow) ) LLww

uu   Or L to object space beforeOr L to object space before

ttNNoo (M (Mowow  LLww))



Texture coordinate mapping

nn Texture coordinatesTexture coordinates created with model created with model

uuAt each vertexAt each vertex

uuAt each control pointAt each control point

nn Direct mapping to texture imageDirect mapping to texture image

uu tex(s,t) tex(s,t) (traditionally u,v or s,t)(traditionally u,v or s,t)

uu3D textures: tex(s,t,r)3D textures: tex(s,t,r)



Position-based mapping

nn Parallel projectionParallel projection
uu (s,t,r) = M P(s,t,r) = M P
uuPosition PPosition P
uuTexture matrix MTexture matrix M

nn Perspective projectionPerspective projection
uu (s,t,r,q) = M P(s,t,r,q) = M P
uu ((ss’’,,tt’’,,rr’’) = (s/q, t/q, r/q)) = (s/q, t/q, r/q)



Two-stage mapping

nn Direct mapping + projectionDirect mapping + projection
uu Direct map onto simple objectDirect map onto simple object
uu Project from simple object to real objectProject from simple object to real object

nn Cylindrical projectionCylindrical projection
uu s = atan2(y, x)/2s = atan2(y, x)/2##
uu t = zt = z

nn Spherical projectionSpherical projection
uu s = atan2(y, x)/2s = atan2(y, x)/2##
uu t = atan2(t = atan2(sqrtsqrt(x(x22+y+y22), z)), z)



Cool things with perspective

nn Slide projectorSlide projector

nn Light profileLight profile

uuLight map + projectionLight map + projection

nn Shadow mapShadow map

uuCovered in detail next timeCovered in detail next time


