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Lo(x,ωo) = Le (x,ωo) + ρ(x,ω i,ω0)
Ω

∫ Li(ω i)dω i

= Le (x,ωo) + ρ(x,ω i,ω0)
Ω

∫ Lo(R(x,ω i),−ω i)dω i

€ 

Lo(x,ωo) = Le (x,ωo) + ρ(x,ω i,ω0)
Ω

∫ Li(ω i)dω i

= Le (x,ωo) + ρ(x,ω i,ω0)
Ω

∫ Lo(R(x,ω i),−ω i)dω i
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Intuitive control of curve using 
control points! 



y

x

( ))(),()( tytxtp = y

x

⎟
⎟
⎟
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜
⎜
⎜
⎜

⎝

⎛

=

⎟
⎟
⎟
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜
⎜
⎜
⎜

⎝

⎛

⎟⎟
⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜
⎜

⎝

⎛

nn
nnnnn

n

n

y

y
y
y

c

c
c
c

tftftftf

tftftftf
tftftftf


 2

1

0

2

1

0

210

1121110

0020100

)(...)()()(

)(...)()()(
)(...)()()(

∑=
i

ii tfcty )()(
]1,0[;..0;)1(:)( ∈=−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
= − tmitt
i
m

tB imim
i

]1,0[;..0;)1(:)( ∈=−⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
= − tmitt
i
m

tB imim
i

€ 

Bi
m (t) ≥ 0 for t ∈ [0,1];B0

m (0) =1;Bi
m (0) = 0 for i ≠ 0



)()1()()( 11
1 tBttBttB m

i
m
i

m
i

−−
− ⋅−+⋅=

1))1(()(
0

≡−+=∑
=

m
m

i

m
i tttB

∑
=

=
m

i

m
ii tBtF

0
)()( b

∑
=

=
m

i

m
ii tBtF

0
)()( b

1)(
0

≡∑ =

m

i
m
i tB

)()1()()( 11
1 tBttBttB m

i
m
i

m
i

−−
− ⋅−+⋅=

( )

∑∑

∑
−

=

−

=

−
−

=

−−
−

⋅−+⋅=

⋅−+⋅=

1

0

1

1

1
1

0

11
1

)()1()(

)()1()()(

m

i

m
ii

m

i

m
ii

m

i

m
i

m
ii

tBttBt

tBttBttF

bb

b



ii
i

ii tBtF bbb ≡⋅==∑
=

1)()(
0

0

0
)()()1(:)(

0    );(:)(

 where;  )()(

1
1

1

0
0

ttttt
mitt

ttF

l
i

l
i

l
i

ii

m

−
+

− ⋅+⋅−=

==

=

bbb
bb
b

…

0
0b

0
1b 0

2b

€ 

b3
0

1
1b

1
0b

1
2b

2
0b 2

1b

)2/1(3
0 F=b

0
0b 0

1b
0
2b

0
3b

2
0b 2

1b

3
0b

1
0b 1

1b
1
2b

t−1 t


