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1 Discussion

This is just a brief note about the equations for mapping one convex quadrilateral to another.

Let pgg, P19, P11, and pg; be the vertices of the first quadrilateral listed in counterclockwise order. Let
doos Q105 911, and ggy; be the vertices of the second quadrilateral listed in counterclockwise order. Define
P10 = P10 —Poo: P11 = P11 = Poo: Po1 = Po1 —Poos Qio = d10 —doos Qi1 = d11 —doos and Qg = doy — dgo-
Compute a and b so that Q; = aQy + bQg;. This is a set of two linear equations in two unknowns.
Similarly, compute ¢ and d so that P11 = ¢P1g + dPg;. It turns out that ¢ > 0,56 >0, a+b > 1, ¢ > 0,
d>0,and c+d > 1.

Any point p in the (pyg, P1g; P11; Po1) quadrilateral can be written as p = (1 —z —y)pyo + P10+ YyPy; Where
z>0,y>0,(1-dz+c(y—1) <0, and d(z — 1)+ (1 — ¢)y < 0. Any point q in the (g, d;0, 911, do1)
quadrilateral can be written as q = (1 —u — v)qgyy +uq;o +vqy; where u >0, v >0, (1 —b)u+a(v—1) <0,
and b(u — 1) + (1 — a)v < 0. The perspective mapping relating (u,v) to (z,y) is

mox

miy
4y=—————and v=—-—""-——
ng + N1x + nay ng +nN1x + nay

where my = ad(1—c—d), m; = be(1—c—d), ng = ed(1—a—0b), ny = d(a—c+bc—ad), and ny = c(b—d—be+ad).

Effectively the p-quadrilateral is mapped to a “standard” one, {(0,0), (1,0), (0,1), (¢, d)) and the g-quadrilateral
is mapped to ((0,0), (1,0),(0,1), (a,b)). The (x,y) to (u,v) mapping relates these two. You can verify that

e (z,y) = (0,0) is mapped to (u,v) = (0,0)
e (z,y) = (1,0) is mapped to (u,v) = (1,0)
e (z,y) =(0,1) is mapped to (u,v) = (0,1)
e (z,y) = (¢,d) is mapped to (u,v) = (a,b)



	1 Discussion

