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Conversions

Bézier to DP Control Points

For degree 4,

dy00 = bsp o,

d310= %b2,2,0 + %bs,m»

d301 = 3byo2 + 3b3p;1,

d220 = b2,

da11 = b2o2 + sba11 + b2y,
dap2 = bagpo,

di30 = 3by2o + 3bi3y,

di21 = 3ba2o+ 5b121 + 1bo2.2,
di12 = 3b2o2 + tbi12 + 3bo2s2,
dios = %bz,o,; + $b103,

do40 = boap,

do3y = %b0,2,2 - ib0,3,1,

do22 = bo22,

do13 = 3bg22 + 3boa s,

do,04 = boo4-

For degree 5,

d500 = bs00

dy10 = tba21 + tbaso + 2bsag + tbaig

dyo1 = %bz,o,:s = %b2,1,2 + §b3,0,2 == éb4,0,1

d320 = 5ba21 + 5b2s0 + 2bsag

d3 1,1 = 5baos + 5b212 + 75b221 + 15b230 + b0z + Sbs11 + 2bs20

d3o2 = Sbaos + Sbai2 + 2bso2

do30 = Sbao1 + 2baso + Sbsao

d221 = 5bo23+ mbos2+ b1z + 35b203 + 35b2,12 + ba21 + mb2se + 35bs02 +
£b320

do12 = 5bo2s+ mbos2+ mbiza+ =baos+ Ebaia+ 35b221 + 35b230 + Bbsoz +
35D3,2,0

dao3 = Zbsg3 + 15ba12 + $5bs02

di40 = tbiap + tba21 + 2by30 + £baag

di31 = 15bo2s + 5bos2 + 15bi22 + mbl 31+ 15D221 + 55b230 + 15P320

yoiy

di22 = Zboos+ =bosa+ Sbios+ :b203 + 35b212 + 350221 + 35b2,30 + 35Ps02 +

1%y

1
di13 = 5bo2s + 15b032 + 55b113 + 15P122 + mb203 + 15b212 + 75302
dio4 = tb1oa + 2boos + iba12 + b2
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_ 1
dos0 = 5bo23 + 15b032 + 5113 + 15P122 + 5203 + b212 + 55b3o2
dos1 = £bo23 + Zbosz + tboa,1 + tbioe

) 2 3
dos2 = 75bo23 + £bo32 + {5P122

2 3 3
do23 = £bo2s + 5bo32 + 15P12,2

1 2 1 1

do1,4a = £bo1a + £bo23 + £bos2 + b2

do,05 = boos

DP to Bézier Control Points

For degree 4,

by o0 = d4,

b3 10 =4d310 — 3d2 2,

b3 01 = 4d301 — 3da2,

ba20 = da 2,

by =2d211 — 3da02 — 3d220,
b2 = dap 2,

b130 = 4d; 30 — 3dz 2,

bi21 =2d;2; — 3d220 — 3do22,
bii2=2dy12 — 3dag2 — %d0,2,2,
bi1o3 = 4d1 o3 — 3da 2,

bo,4,0 = do,4,0,

bo 31 = 4do 31 — 3do 2.2,

bo22 = dop2,2,

bo,1,3 = 4dp 1,3 — 3do 22,

boo4 = dppa-

For degree 5,
bs o0 = ds0,0
_ 8 8 8
by10 = —557d0,2,3 — 567d0,32 — 261d1 8.9 — 5ar 008 261(12 1,2+ 261“22 i 261(1230

8 1898
se143,02 — o ollgo g 5d4 1,0

2 8
bso1 = 261 023 — 5674032 — 5a7d122 + a3 + dady 2 — sda2 — s daso —
1898 -
58d32,0 — 5e7d3,2,0 + 5dag
bs20 = 5d 1d Ld 2d Ldyyo—2d Ba 2d
32,0 = 0,23+ g7do3 2+ g-d122+ 5-d2o3+ 55d2 12 221 — 2,3,0 T 370302+
87 87 87 87 87 87 87
514
S=dsa0
_ 4 4 1 176 44 44 176
b3 11, = —===dp 23 — —783d03 2 — 73122 + 353d2,0,3 + 752,12 + 7gzda21 + 73230 —
1129 10
Tedsgo + Pd3 1 — H2dg 50
_ 4 4 514
b3p2 = sdo23+ sdozo+ =dios— Bdy0,5— 2dg 12+ g-d221 + 5oz 0+ S2d3 g0+
87 87 87 87 87 87 87
d3 2,0

1%y

_ 4 4 1 1 1 89 514 4
b2,3,o = gzlo23+ Fdos2+ 122+ 57203+ 554212 — §5do1 + 5 d2 30+ 57d302 —
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S7ds20
. 28 7 28
b2,2,1 — _2—61d0 23 261 dO 32 — 61dl,‘2,2 15 ﬁdz.o,fi 261 d2 1,2 =+ 961d2 28 —
28
22 d302 — spads20
28 7 118 623
boio=—2do2s — mdos2 — a2 — 3000203 + sady1p — 5221 —
118 28
se193,0,2 — 35703,2,0
4 4 1 514 89 1 4
boo3 = g5do23+ g7do3 2+ 57122+ 57 d203 — 57d212+ g5d221 + 57230 —
4
574320
biao = —5doos — 5=d 2-dy 20 + 5d 2.d
1,4,0 261 10,2,3 261 °0,3,2 7 567 ¥1,2,2 1,40 7 26142,0,3 —
1898 8 712
261 42,30 — 36793,02 + 35743,.20
176 1129 14 10
b131 = 7g3do23 — S5 dos2 + 7g5di22 + Sdis: — 783‘1203
1129 4 176
753 42,30 — 73302 + 7534320
118 118 623 28 7
b1 = —32do2s — sodos2 + 23dy 55 — 2edros — Zl212 — 5egd221 —
28 28
se143n2— 25793210
1129 1129 44
biis=—22doos+ sedosa + i1z + 7550122 — Sepdaos + 7g5daie —

4
dea230 % mds,o,z - md&z,o

o B

b1os = —557d0,23 —
8 712 8
se792,3,0 T 55193,02 — 551d3,2,0

bos0 = do 5,0

b0,4,1 = 261 d023
8
20— ﬁd&o,z = Tﬂd:z,z,o
__ 35 514
boz2 = —%7do23+ %7 dos2—
4
374320
_ 514 356
bo23 = %7do23— Frdos2—
4
374320
bo14 = 5do14 —
8 8
570230 — Seilsg2 = ﬁdB,'Z,O

boos =doos

Degree Elevation
For degree 2,

déﬁ’),o =dyp,

1 _ 1 1

di o= 34100+ 3do,1,0,
1 _ 1 1

d1 01 = 5d1,00 + 3doo,1,

do20 =dp,,0,

d), = 1douo + 1d
0,1,1 — 24%0,1,0 240,0,1,
@) ..

dgoo =dop,-

8 2
3674032 + 5d104 — 557d122 —

261 d032 == 5d041 | 261d122

89 4 1
sdi22+ §d2,0,3 = §d2,1,2 =

261 d023 <t 261d032 o+ 261d122

98 178
261 dso3 + ﬁdll,?

i
36142,03 —

8
261 d2,0,3 261 d2 1,2 —

2
md2,1,2 a

57

118
261 d2,3,0 .
28
261 d2,3,0 g

356
Srdso2t

261d212 + 261d221 -

44
783d2 12+ 753221 —

28
5619230 —
783 d2,2,1 e

261d2”1 2

2
serd2,21 —
89 4 1 1 4 4

sdi22tgd203+57d21 2+ g7d2 21 570230+ 55d302+

1 4 4
g7d221+55d230+ g7d302+

2
261 d2,2,1 -



For degree 3,

d:(sl,t)),o = d30,0,

dgi,o = %dZ,0,0 =2 §d1,1,0,
d(21,()),1 = %dz,o,o + %dl,O,la

(L} 1 2
d) 50 = 3do20 + 341,10,

dglh = %dm,o + %do,l,o + %do,o,h
dgf()),z = 3dop + 2dy10,1,

dt(fzz,,o = do 2,

dc()l,%,1 F %do,z,o + §d0,1,1,

d&%z = 2doo2 + 2do 1,

d&()),g = d0,0,2-

(
For degree 4,
dz(:()),o =d30,0,
dg%,o =dj00+ 2d310 — 23dy 2,0,
d&%()),l =d3op0 + %d2,0,1 - %dl,o,z,
dg{%,o = %dz,l,o 15 %d1,2,0,

1) _ 1 1 1 1
d2,1,1 = dl,l,l =+ Zd2,1,0 o ZdQ}O,l - Zdl,Q,O = Zd1=0,2’

(k' 1 1
d3 50 = 3d201 + 30102,

(1) " 3 3
dj30 = dozp + 5d120 — 32,10,

) _ 1 1 1 1
dyp; =dygn+ zdi20+ 7do21 — 3d21,0 — 3doa 2,
— 1 1 1 1
12 =4di11+ 3diga + gdo12 — 74201 — 3do2y,

) _ 3 3
dj g3 =doos + 5d102 — 5d20,,
1 _
d0,4,0 - d0,3,0,
1 _ 3 3
do 31 =dozo + 5do21 — 3do,1,2,

1) _ 1 1
dg 22 = 3do21 + 3do2,

1 _ 3 3
dg13 = doos + 5do12 — 5do2,,

d((f()m = d0,0,3~
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