Pocitacova
grafika

2. cviceni

Napojeni Bezierovych krivek




Bezierova krivka n-teho stupné

« vektorova rovnice:
P(t) = BO,n(t) Vo + Bl,n(t) Vit Bn,n(t) - Vo, t € (0; 1)

Bin(t) = (Tll) t'(t — 1)™ ! jsou Bernsteinovy polynomy stupné n

» Bézierova kvadrika je urCena rovnici:

PO)=A—-t)*Vy+2t(1—2t) -V, +t%-V,

» Bezierova kubika je urcena rovnici:

PO)=(1—-1t)3Vy+3t(1—0t)? -V, +3t2(1—t) -V, + t3 -




Napojeni Bezierovych kvadrik

« mame 1. kvadriku s fidicimi body V, V4, V5:

PO)=(1—-0)*Vy+2t(1—2t) -V, +t*-V,

« a 2. kvadriku s ridicimi body W, W;, W,:
R(s)=(1—=5)%Wy+2s(1—5) W, +s?-W,
e pro CY spojitost tedy musi platit: P(1) = R(0) = V, = W,

e pro C1 spojitost musi platit: P'(1) = R'(0)
P(t)=(-2+2t)-Vo+(2—-4t)- Vi +2t-1,
R'(s)=(—2+2s) Wy + (2 —4s) -W; + 25 - W,

> ¥e&enim rovnice P'(1) = R'(0), kde plati V5 = W, a dostaneme: W, =V, + V,V,




Napojeni Bezierovych kvadrik

« pro C# spojitost musi platit: P'"(1) = R"'(0)
P'@)=2-Vo+(=4) -V, +2-V,
R'(s)=2-Wo+ (=4) - W, +2-W,

- dostaneme: W, =V, + 3 - V;V,




Napojeni Bezierovych kubik
« mame 1. kubiku s ridicimi body V,, V3, V, a V3:
PB)=0Q—-0)3Vy+3t(1 —t)?-V, +3t2(1 —¢t) -V, + 3 - V4

e a 2. kubikus Hd|C|,m| bOdy W(), Wll W2 d ng
R(s)=(1—5)3Wy+3s(1—5)2-W; +3s?(1—5)-W, +5s3-W;

e pro CY spojitost tedy musi platit: P(1) = R(0) = V5 = W,

e pro C1 spojitost musi platit: P'(1) = R'(0)
P'(t) =(=3+4+6t—3t%) -Vy+ (3 —-12t+9¢t%) -V, + (6t —9t?) -V, + 3¢t% - I,
R'(s)=(=3+65s—3s%) -Wy+ (3—12s +9s%) - W, + (6s — 9s%) - W, + 352 - W,
- feSenim rovnice P'(1) = R'(0), kde plati V3 = W, a dostaneme:
Wy =Vy —V, + Vs, tedy Wy = Vs + V, Vs




Napojeni Bezierovych kubik
« mame 1. kubiku s ridicimi body V,, V3, V, a V3:
PB)=0Q—-0)3Vy+3t(1 —t)?-V, +3t2(1 —¢t) -V, + 3 - V4

e a 2. kubikus Hd|C|,m| bOdy W(), Wll W2 d ng
R(s)=(1—5)3Wy+3s(1—5)2-W; +3s?(1—5)-W, +5s3-W;

e pro CY spojitost tedy musi platit: P(1) = R(0) = V5 = W,

e pro C1 spojitost musi platit: P'(1) = R'(0)
P'(t) =(=3+4+6t—3t%) -Vy+ (3 —-12t+9¢t%) -V, + (6t —9t?) -V, + 3¢t% - I,
R'(s)=(=3+65s—3s%) -Wy+ (3—12s +9s%) - W, + (6s — 9s%) - W, + 352 - W,
- feSenim rovnice P'(1) = R'(0), kde plati V3 = W, a dostaneme:
Wy =Vy —V, + Vs, tedy Wy = Vs + V, Vs




Napojeni Bezierovych kubik

e pro C* spojitost musi platit: P''(1) = R"(0)
P'(t)=(6—-6t) - Vy+(—12+18t)-V; + (6 —18t) - V, + 6t - V3
R'(s)=(6—6s) - Wy+ (—12+18s) - W; + (6 —18s) - W, + 65 - W;
> ¥edenim rovnici P''(1) = R"(0), kde plati Vs = Wy a Wy = Vs + V, Vs
- dostaneme: W, =V, +4 - (V3 —=V,), tedyW; =V; + 4 - m




Napojeni Bezierovych kubik

Ovérte spojitost napojeni Bezierovych kubik urcenych jako Fergusonovy kubiky:
A=1[0;0],B =[6;0],d = (9;9),b = (0;—9)aB = [6;0],C = [0;0],b = (0; =9),
c=(-9;9)
- ridici body Bézierovych kubik jsou:
Vo = [0; 0];V1 = [3; 3];V2 = |6; 3]»V3 = [6; 0]
Wy = [6;0],W; = [6; =3], W, = [3; =3], W5 = [0; 0]
P(t) = (=3t3 + 9t;—18t3 + 27t% — 9¢t)
R(s) = (3s3 —9s? + 6;95% — 9s)

- z derivaci ovéfime C! a C? spojitosti, nakreslime ovéfime v Rhinu




Napojeni Bezierovych krivek

Pfed Bézierovu kubiku napojte C# spojité Bézierovu kvadriku, pokud jsou dany
ridici body kubiky: V, = 10; 0],V; = [1;0],V, = [1; 1], V5 = [0; 1]. Vyreste
pocetneé.

—> vypocteme nejprve rovnici kubiky a jeji derivace:

P(t) = (—3t% + 3t; —2t3 + 3t%)

P'(t) = (—6t + 3; —6t% + 61) P"(t) = (—6; —12t + 6)

P'(0) = (3;0) P"(0) = (—6;6)




Napojeni Bezierovych krivek

—> pro kvadriku bude platit:
R()=1—-0)*Wy+2t(1—t)- Wy +t>- W,

—> tedy dostavame body:

Wy =Vo Wi=|-2;0] Wo=[-63]

Zobrazime v Rhinu a ovérime spojitost pomoci grafu.




Napojeni Bezierovych krivek

Odvodte podminky fidicich bodd pro dvé C? spojité napojené Bézierovy kubiky.
WO — V3,W1 — V3 + V2V3,W2 — V]_ + 4 . V2V3
- 3.derivace: P""(t) = —-6-Vy+ 18-V, - 18-V, +6 -V,

—> tedy posledni ridici bod bude napriklad v takovemto geometricky

reprezentovanem formatu: W3 = V3 + Vo5 + 6 - Vo,V — 6 -V, 1,
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