Scan Conversion with Bresenham Algorithm
CSCI 4229/5229

Let 0x = x1 — x¢ and dy = y1 — yo, so that
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Multiply by 2dx:
2ydx = 2xdy + 2cdx
Let K = 2cdx and define
F(x,y) = 2zdy — 2ydx + K

When F(z,y) = 0 then (x,y) is on the line.
When F(z,y) > 0 then (z,y) is below the line.
When F'(x,y) < 0 then (x,y) is above the line.

F(i,j) = 2i6y — 2jox + K
F(i+1,5) =2(i+ 1)y — 20z + K
= 2i0y — 250z + K + 20y
= F(i, j) + 26y
Fi+1,j+1)=2(+1)0y—2(j + 1)dz + K
= 210y — 2jox + K + 20y — éx
= F(i,j) + 26y — ox
Fli+1,5+1)=2(i+1)dy — 2(j + 1)dz + K
= 2i0y — 2jéx + K + 20y — 20x
= F(i,j) + 20y — 20z
Start with F'(zg,y0) =0
Evaluate F(i+ 1,7+ 1) = F(i,7) + 20y — 0.
If F(i+1,7+ 1) > 0, the midpoint is below the line, so the next pixel is (i + 1,7+ 1), and
Fi4+1,j+1)=F(i,j) + 20y — 20x.
Otherwise the midpoint is above the line, so the next pixel is (i +1,7), and F(i + 1,7) =
F(i,7) + 20y.



