Triangles



barycentric coordinates

—a+(G(b—a)+y(c—a




barycentric coordinates

p=a+f(b—a)+~y(c—a)

p=(1—-08—-7v)a+pb+nc
a=1—-0—7v

p(a, 3,7) = aa+ Bb + yc
a+p+vy=1



barycentric coordinates

If p Inside the triangle,

p(a,3.7) = aa+ Bb + e

I<a<l
D<B<1
D<y<1



barycentric coordinates

It p on an edge, e.q.,

p(a,3.7) = aa+ Bb + e



barycentric coordinates

p=caa+ b+ ~c

What are (o, 3,7) !

<whiteboard> a



Triangle rasterization



WWhich pixels should be used
to approximate a triangle?

C




Triangle rasterization issues




WWhich pixels should be used
to approximate a triangle?

Who should fill in shared edge!?



WWhich pixels should be used
to approximate a triangle?

Who should fill in shared edge!?



WWhich pixels should be used
to approximate a triangle?

Use Midpoint Algorithm for edges and fill in?



WWhich pixels should be used
to approximate a triangle?

Use an approach based on
barycentric coordinates



We can interpolate attributes using
barycentric coordinates

¢ = acy + ¢+ yeo

Gouraud shading

(Gouraud, 1971)

http:/ljtibble.dyndns.org/graphicsieecs487/eecs487-html




for all x do

Triangle rasterization algorithm
for all y do

compute (o, 3,7) for (x,y)

if ( €[0,1] and 8 € [0,1] and v € [0, 1])then
c = acy + ey + yeo
drawpixel(x,y) with color c




for all x do

Triangle rasterization algorithm
for all y do

compute (a, 3,7) for (x,y)

if ( €[0,1] and 8 € [0,1] and v € [0, 1])then
c = acy + ¢y + yco
drawpixel(x,y) with color c




Triangle rasterization algorithm

use a bounding rectangle

for x in [x_min, x_max]
for y in [y_min,y max] ‘
compute (a, 3,7v) for (x,y)
if ( €[0,1] and 8 € [0,1] and v € [0, 1])then
c = acy + ¢y + yco
drawpixel(x,y) with color c

r‘




Triangle rasterization algorithm

for x in [x_min, x_max]
for y in [y_min,y_max]
= fpe (21?\ y) / Jbe (I ar Y a.)
B = fea(®,y)/ fea(Tb,yp)
Y = far(Z,y) / fab(Te, ye)
if (a« € [0,1] and 3 € [0,1] and 7 € [0, 1])then
c = acg + [fcy + yes
drawpixel(x,y) with color c

r‘

_all

<whiteboard>



Triangle rasterization algorithm

Optimizations!

for x in [x_min, x_max]
for y in [y_min,y max]

= fbc(xv y)/fbc(xaa ya)
B = fea(®,y)/ fea(Tb, Yb)

Y= fab(xa y)/fab<x07 yc)

if (¢ € [0,1] and 8 € [0,1] and ~ € [0, 1])then
c = acy + Bcg + yeo
drawpixel(x,y) with color c

r‘

_all




Triangle rasterization algorithm

Optimizations!

for x in [x_min, x_max]
for y in [y_min,y max]

= fbc(xv y)/fbc(xaa ya)
B = feal®,y)/ fea(T, Yp)

Y = fab(xay)/fab<x67y6)
if (¢ >0and g >0and~ > 0)then

c = aco + fcy + e
drawpixel(x,y) with color c

r"

_all

make computation of bary. coords. incremental
color can also be computed incrementally
don’t need to check upper bound



Triangle rasterization algorithm

dealing with shared triangle edges C

for x in [x_min, x_max]
for y in [y_min,y max]

= fbc(xay)/fbc(waa ya)
B — fac(mvy)/fac(xbayb)

Y = fab(x7y)/fab(xcayc) a _ I"
if (« >Oand620and720)then
|f (v > 0 or fp.(a)fp.(r) > 0) and then

(3 >0 or f (b) fea(r) > 0) and
(v > 0or fap(c)fap(r) > 0)

C = QCy + Bci + yes
drawpixel(x,y) with color c




