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CS 633 3D Computer Animation
Solution Set - HW 2 (40 points)

| have shown you in class he to find the control points of a uniform cubic B-spline
curve that interpolates six gen data pointsD,, D4, D,, D3, D, andDg (page 24 of the
Notes). Thiscurve has five £gments. Soijt needs eight control poin®,, Py, P,, Ps,
P4, Ps, Ps andP;. To find these control points, you need to savgystem of four equa-
tions to findP,, P5;, P, andPs first, and then computé, and ,P;. You dont haveto
computeP; andPg because theare equal tdD, andDs, respectrely. Now, here is the
guestion: to build a uniform cubic B-sline carto interpolate nine data point®y, D,

..., Dg andD;4, how mary segments should it hee? and hav mary control points should
this cune have?

10 segments, 13 control points.

To build a uniform cubic B-sline cuevto interpolate 11 data pointBy, D4, ..., Dg and
Do, We dso need to solvya ystem of equations for some of the control pointsw b

is this system (i.e., momary equations are there in this system)? Which control points
(using the notations of Question 1) will be computed from this system?

A system of 9 equations. The control points to be solved from these equatidhs are
Ps, ..., Pg andPyg.

The remaining control points are computed as follows:
Py =Do, P11=Dyg

Po=2P, =P,, P1,=2P;; Py

Hereis a more specific question. What is tixa@ form of the system of equations to be
solved in Question 2? @ your answer in matrix form.

The matrix form is as follows:
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Once we hee P,, P, ... Py, and P,,, we then use the following equations to compute the
remaining control points.

P, =Dy, Py;1=Djp Po=2P;- P, Ppp= 2P;; — Py

If we use the approachwaed on pages 116-124, then what system of equations should
we sole to get the control points, in matrix form?

The following system:
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In this case, we va P, = Dy andP;, = Dy,



