1 Barycentric Coordinates

Barycentric coordinates enable you to evenly interpolate between three values
among the verticies of a triangle.
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U = (uy,us,us) (1)
v1 = (21, %1) (2)
v2 = (72,Y2) (3)
v3 = (23,Y3) (4)
p=(Tp,Yp) (5)

The Barycentric coordinates can be defined in terms of the following rela-
tionships:

Uy + U +uz = 1
U1 + U2 + UzT3 = T (6)
u1Y1 + u2y2 + UsyYs = Yp

Let’s reduce the amount of variables in these equations:

U3:1—U1—U,2 (7)
ur (1 — x3) + ug(xe —x3) =1xp — T3 (8)
ur(yr —y3) +u2(y2 —y3) =yp — V3

Now we can turn the system of equations into matrix form:
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U= _u2] (10)

R=1|"" 953} (11)
LYp — Y3

T-U=R (12)



So the solution is

U=T"'R (13)

The main effort goes towards finding 7!

T =
det(T) = (z1 — x3)(y2 — y3) — (¥2 — x3)(y1 — ¥3) (15)
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And the final formula you need to find (u1, us, u3) given the points vy, va, v3, p is

wy = (y2 —y3)(xp — @3) + (x3 — 22)(Yp — ¥3) (19)
(r1 — 23)(y2 — y3) — (v2 — 23)(y1 — ¥3)

uy = W3 = y1)(@p = ) + (21— ) (yp — y3) (20)
(z1 — 23)(y2 — y3) — (x2 — x3)(y1 — ¥3)

ug=1—1uo —uy (21)



