Interpolation over triangle and inverse mapping

Triangular coordinates

nr- Tmat ={{1, 1, 1}, {x1, x2, x3}, {y1, y2, y3}};

nzi= StringForm[™” "="", """ {1, x, y} /[ MatrixForm, Tmat // MatrixForm, {{1, {2, {3} // MatrixForm]
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Area of triangle given vertices
n3- area2 = Det[Tmat] // Simplify (xtwo times the areax)
ouigl- X3 (Y1l-y2)+x1(y2-y3)+x2(-yl+y3)

Inverse of transformation matrix

n4}= Tinv = Inverse[Tmat] /. {Det[Tmat] -» A2} // MatrixForm
Out[4]//MatrixForm=
-x3y2+x2y3 y2-y3 -X2+X3

A2 A2 A2
x3yl-x1y3 -yl+y3 x1-x3

A2 A2 A2
-x2yl+xly2 yl-y2 -x1+Xx2

A2 A2 A2

Inverse mapping: computation of the triangle coordinates given (x,y)

nsi- res = Inverse[Tmat].{1, x, y}/. {Det[Tmat] » A2} // Simplify
X3(Y-Y2)+X(y2-y3)+x2(-y+Y3)
Out[5]= {

)

A2
X1y-x3y-xyl+x3yl+xy3-x1y3 x2(y—yl)+x(yl—y2)+xl(—y+y2)}
A2 ’ A2

nel= A2Pretty = x1(y2-y3)+x2(y3-yl)+x3(yl-y2);
J1Pretty=(x(y2-y3)+x2(y3-y)+x3(y-y2))/A2;
{2Pretty=(x1(y-y3)+x(y3-yl)+x3(yl-y))/A2;
J3Pretty=(x1(y2-y)+x2(y-yl)+x(yl-y2))/A2;
ni1o)= Det[Tmat] == A2Pretty // Simplify

oufio]= True

ni111= resfl1] == {1Pretty// Simplify

oui1]= True
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niiz)= resf2] == {2Pretty/l Simplify

oujiz- True

ni1s)= resf3] == {3Pretty// Simplify

outfizl= True
Interpolation

Definition

nii4- TriInterp[x_, y_, coords_, temperatures_] :=

Module[{x1, y1, x2, y2, x3, y3, A2, {1, {2, {3, T1, T2, T3},
{{x1, y1}, {x2, y2}, {x3, y3}} = Take[coords];
{T1, T2, T3} = Take[temperatures];
A2 = x1(y2-y3)+x2(y3-yl)+x3(yl-y2);
fl=(x(y2-y3)+x2(y3-y)+x3(y-y2))/A2;
§2=(x1(y-y3)+x(y3-yl)+x3(yl-y))/A2;
¢3=(x1(y2-y)+x2(y-yl)+x(yl-y2))/A2;
Return[{¢1, {2, {3}.{T1, T2, T3}]
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nisp- ClearAll[x, y, x1, y1, x2, y2, x3, y3, T1, T2, T3, coords, temperatures];
coords = {{x1, yl1}, {x2, y2}, {x3, y3}};
temperatures = {T1, T2, T3};
TriInterp[x, y, coords, temperatures]// Simplify
TriInterp[x1l, yl, coords, temperatures]// Simplify
TriInterp[x2, y2, coords, temperatures]// Simplify
TriInterp[x3, y3, coords, temperatures]// Simplify
oufigls (T3 (-X1Yy+X2y+Xyl-x2yl-xXy2+Xx1y2)+T2(-x3y-Xxyl+x3yl+x1(y-y3)+xy3)+
TL(-X2Yy+X3y+Xy2-x3y2-xy3+x2y3))/(x3(yl-y2)+x1(y2-y3)+x2(-yl+y3))

outjigl= T1
outj20]= T2

outi2i]= T3
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Plot

n43- coords = {{0, 0}, {; s 0}, {0, 1}};

temps = {3, 2, 1};
1 1
Pr-int[Tr-iInterp[— s, —, coords, temps]];
2 4
tri = Triangle[coords];
f3d = Plot3D[TriInterp[x, ¥y, coords, temps], {x, y} e tril;
t3d = Graphics3D[{Yellow, Triangle[{Ht, Min[temps]} & @@@ tri[1lll}];
mpl = Manipulate[Show[f3d, t3d,
Graphics3D[{Green, PointSize[0.03],
Point[{xp+a, yp+a, TriInterp[xp+a, yp+a, coords, temps]}|}]
1, {xp, 0, 1.5}, {yp, 0, 1}, {a, 0, 0.5}]
13

6

xp D
w
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(*Export["/home/dorival/Downloads/manipulate.avi" ,mpl]«)



