
Degree 3 Bezier curve
- Example
-

Aparticle starts at 10,03 R" with velocity 23,0 at

time n = 0, endsup at <3,32 with velocity (33) of

time uit. It is following a degree I curve.

Give a degree3Beuserthatdescribesthe media
ofthe

reprints

po: 20,0 y
+ g(r)

p2
= Pz

-

p =c1,0) too(oo15.30in - x,17
a

Pc
= < 2,2C

-

Pg
= c3,32 po = <0,0)

3 (Ps-P2) =1final velocity

- (p.-Prl=(initial velocity): <3,00 = <3,36
(Ps -Px) =< 1,1



50g(v) =(1
-x)(0,0 + su(1- )-c1,0) + 31- 2)(2,2)

+ u(3,3)-

= <Sulln) + 3nl-n)2 + 33, 3n/1-x).2+ 3n>.-
-

x(n) y(c)

Both degree - polynomics,

entionA degreed polynomial curve in "is a function

of the form

g(n) =(((n), g(u),... cqxln)
where each gital is a polynomial ofdegree Ed.



↑ewer* Every degree 2 (respectively. 3) Bezier curve

is a degree 2 (espectively, 5) polymanialcurve.

·Conversely, every degree 2 (resp. 3) polynomia
cavere is a degree2 (resp. 3) Bezier curve.

Example Define g(u): <20, 40, forananabola
g(0) =<0,0) -

g'(x) = 12,82< Pobeeitheg(1) =22,y) &FEENTOTg((d) = < 2,02 a degree
2 Better

g'lll = (2,89 curve



2(π. -P0) =g') S p. = < 1,02
p. -p = <1,0)

PS
-pz

=x),y)

2(5z-pi) = y') p. is the unique print
at the intersection of the targetht lives.

theexample - express (c) as a degree 3
Beview curve, with control points fact, to its

To lift a degree 2 Beller
to a degrees Bezier came

Fo = pr v = lerp (0,P., ")

-B =π- rc = lerp(P2,p,(s) = lerp (pipo,"s)
=N

r = ((,0) =3103 Po

n = (2,x +(1,0) = (E ofoote



circular acs w/ degree - Beller on homogeneousDe
coordinates

target
Y lines

->
* Point atEcefoodint

po On

X->infinity
-

m mRiceor ↑: Let g( = (-n)"(0,1,17+ 2u(1 - ) <1,0,0)+w(0, -11)
rcle w

Pz
So gr): <ala), canturnonRepresents

2

Easy to check # = 1 Si,HMEE
i.ex(n) + y(u) =z1z) unitcircle



Lift to a degree 3 Bezier curve, with
-

control points , , Fe, rs

ro=pr =Pz r = lerp (p0,P1,) =

= (0,1,1 + E(1,0,0)

=Ci515) represents (2,17tR*
Likewise Fz = (ep(P2P1 "3) = (5515), represents

Y <5,
<2,-1)

20,1,1 d C2,1) with weight "s
CO113
with ↓Control polygaitiswin we

outswith at1



why is 21,000 a point at infinity?

think of the limit of

<1,0,17, <1,0,e), (1.0, Y), (1,0,4].... (1,0, n)...

seems to converge
to <1,0,02

they represent <1,02, 19.07, <5,07,
<4,0) ... (n,0).

which could reasibly be said to converge to a

point at infinity -

(Note <-1,0,0) isthe somehow a different of the
same point of infinity is



⑳ <2,0,07· = P
this prilip, defines an ellipse of radius 2 in x-directa

and radius 1 in the op-direction.
Asthe orginalseminate by the affine transformatio

S(n =100). Old controlpoints (i)Fi
(89)(i)- (1) (59)(d) =15) (59)() =E)



r 12,3) so:(33Semicircle (rodius 1)
Y3- ⑧

-(2,28 ~

(1,0,pT-s,-
22,17 O

Sx = C2, 1, 13H
What the control points for this semicircle?

askto 100 2): This
Tax.(,) =(5) = 5 T(d) =(0) =5
Taizs(-) =(,) = 5



Similar constructions work for all conic sections.

using
rational Bezier curves (rational splines)



riseBenser curves

-"..
Beti

Pc

·oo
p pr ↑Po



Combining I carves
to make a single

-
Ps-Pe v=V0

Peo Ps I -
-> M8- ----- -
⑧......

2

in-.....
Cgclu or

I common goals:
-

&Curve is continuous,
81In) 18 ut(a7]

Let g(v) = S
gelue) If a + (1.23

So glas has domain (0.2].

Need 4g= No for continuity



② C'-continuity continuous -derivativity
-

Need J,'(N = g, (v)

3(53 -P) =3(, -r)

Ps-z =F- Fo

toops is the midpoint of Dr and
I

or (26'-continuity - Geometric continuity (of 1stdevinations

Ending slope of g, is equal to the starting slope

Friarsafterreaso



Psfr
....

Pe
d
C
r-ro Oste, v,ro are

Pso in the same
-

o
directa

i
-i

6'-continuity.


