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* 1. How to represent a 3 dimensional point ?
0
* Point3D {
double x;
double y:
double z;

-

2. How to represent a line segment?
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3. How to represent a cube?

bit model ?
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3. How to represent a polygon?
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4. How t - dron?
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Uses differential equation of the line

=m-X.+C
yl l

ﬁ'.£9¥l‘njﬁ Where, m:yz_yl
x2—xl1

Incrementing X-coordinate by 1
41 |> X.=X. +1
CES 1 1 prev

yi:yi_prev+m

Bh>—8k, RHE>ER

Discussionl: What makes it faster?

i) S |

This is an /Incremental algorithm , i.e. at each step it makes incremental
calculations based on the calculations done during the preceeding step
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IR BRI RFRIA ST * Bresenham Line Drawing

P, = 2x,dy-2y, dx+2dy+(2h-1) dx,
note that x., =x+1
S>> FlaEh Py = PA2dy-2(y,-v) dx

If we calculate the sample points (xi, yi)
on @#=i*A460, i=0,1,2,3,....

4 1 to get
CE j xX;=x.+r-cos(i*46)

y;=y.+r-sin (i* 46)

% A = Fu Then we can connect them by line segments
Shl>—hz, BRE>ER to draw a circle.

Xi,,=r " cos(6;+40)

=r c0sf,cos A0-rsinf;sin A0
=x,cos A60-y;sin 460

i) S |

This is an /Incremental algorithm , i.e. at each step it makes incremental calculations based on the calculations
done durina the preceedina step
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MiBl@. B4, SIHAE
NURBS curve C(u)ziPiNi’p(u) a<u<b

B-spline basis:  uv={u}"
1 ui<su<ujyq

N' u) = l 1+

L0 (W) { 0 else

— U Uiyp+1 — U

Nip(u) =——N;p-1 (W) + Nit1p-1(0),

“P Uipp — U; K Uirp+1 — Uit P
m=0 ’_\ Making Basis Functions Fig. 2 N,, N,,

NO,Z

degree: -~ 0
m=1 Tri_angula!' "Hat" Functions
/ Comnected Using 2 Linear Segments

m=2 71 C Hump of 3 Parabolic Pieces
/ \/ Horizon tal Tange it
|
. ——————
m=3 ’/(32 Hump of 4 Cubic Pieces
Zero Curvature

* disadvantages of Bézier curve:

It's global. A control point influences the
whole curve.

C(r) = Zn:EBi,n (¢), te<[0,1]




E o SRS E S

Mg, Bfsitti%k, 5IH7EE

Bézier curve |

C@) = ZP . (2), te[0,1]
where, P; (i= 0 1 ..,N1) are control points.
B, (t)=Cit' (1-t)"",t€[0,1]

X(t) = anajtf
7=0

2

Y(t) = Z bt
L 1=0

Lt t5 0t
B, (t)=Cit' (1-t)"",t€[0,1]

Bernstein basis

X(t) = iX.B. (¢) P

Y(t) Z v.B, (t) m;’
/
C(t)=(X(t)} P =(x,.] P P,
Y(t) Vi
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MIE'EE\ Eﬁﬂjﬁ’ gl ijj—ﬁ’:‘ Scan Line Method

From top to down

* Proceeding from left to right
the intersections are paired and
Intervening pixels are set to the
specified intensity

even-odd test

* Algorithm
* Find the intersections of the scan line with all the edges in the polygon
l * Sort the intersections by increasing X-coordinates
* Fill the pixels between pair of intersections

=i

8 Discussion 5 : How to speed up,
A or how to avoid calculating intersection

winding number test



E o SRS E S

Mg, Bfsitti%k, 5IH7EE

Hidden Surface Removal Painter's Algorithm:
From back to Front

—  Area Sorting

Clipping
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MiBle, Bfstti%k, 5|H7GEE

Warnock's Algorithm

Regions labeled
with case used to
classify them:

One polygon in front

Empty

One polygon inside,
surrounding or
Intersecting

Small regions not
labeled
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