NATURAL CUBIC SPLINES

GIVEN: N+1 POINTS p0, p1, p2 … pn
· N curve segments

· To determine 4n coefficients

· At each intermediate point - C2 continuity

· 4 constraints at each point --- 4n-4 constraints

· p0 and pn - starting and end points

2 more constraints needed

--- set second derivative at p0 and pn = 0

CARDINAL SPLINES

(If t = 0; Catmull-Rom Splines / Overhauser Splines)

· End points and tangents

p(0) = pk
p(1) = pk+1
p'(0) = 0.5 (1-t) (pk+1 - pk-1)

p'(1) = 0.5(1-t)(pk+2 -  pk)
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KOCHANEK-BARTEL SPLINES

· ADD BIAS AND CONTINUITY PARAMETERS

p(0)=pk
p(1)=pk+1
p'(0)=0.5(1-t)[(1+b)(1-c)(pk-pk-1) + (1-b)(1+c)(pk+1-pk)]

p'(1)=0.5(1-t)[(1+b)(1+c)(pk+1-pk) + (1-b)(1-c)(pk+2-pk+1)]

· if c(0 - slopes are not continuous

· if b(0 - curve is skewed towards a side

· abrupt changes in path (c(0) - animation

CONVERSION BETWEEN DIFFERENT TYPES OF SPLINES

· P = UM1B1 

· P = UM2B2
· B1 = M1-1M2B2
REPARAMETRIZATION

Given p between u = ui and uj
REDEFINE q between v = vi and vj
B1 = [pi pj pui puj]T
B2 = [qi qj qui quj]T
qi = pi
qj = pj
v = au + b

dv = a du

qv = (uj - ui) / (vj -vi) pu
qvi = (uj - ui) / (vj -vi) pui
qvj = (uj - ui) / (vj -vi) puj
DISPLAYING CURVES AND SURFACES

TO EVALUATE POLYNOMIAL FUNCTIONS

--HORNER'S RULE x(u) = [(a u + b) u + c] u +d

-- Forward difference technique

-- Subdivision Method

FORWARD DIFFERENCE METHOD

xk+1 =  xk + (xk
uk+1 = uk +(
for a line

xk = ax uk + bk
xk+1 = ax (uk + () + bx
(xk = ax (
for linear functions - (x is constant

for quadratic functions --- linear and so on.
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AT EACH ITERATION -- 3 ADDITIONS

� EMBED Equation.3  ���
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