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Sam e Practical A pproaches of R epresenting Synm etric
Clrcular ArcsW ith Biquadratic Nurbs

L1 Jdun

(School of Infom ation Eng neering H ubei Institu te for Nationalities Hubei Enshi 445000 China)

Abstract Ths papermamly studieshov to use b quadratic NURBS b represent symm etric circular arcs  the sin plest
and themost representative conic curve and gives a practical appwach of representing symmetric circular arcs w ih b+
quadratc NURBS 1 which a quadrant of symm etric crcular arcs are represented by a segnent of NURBS cuwe de-
tem ned by five contwlpomnts the of value ismade as the circular arcs central point and at the sane tme the de-
mand Bmet that the contiol points and weights are symm etry i the circu hr arcs cen tral point The calcu hted resulis
of control points and w eights given by hem ethod meets the dem ands of circular arcsNURBS representation and need
no cakulatng Themethod is convenent to be generalized in engineering application.

Key words circuhramws curve NURBS contwl ponts weights

0 5%
NURBS(Nonunifom Rational B— Spline) NURBS
) , NURBS
. NURBS
R Bezier B R u=1/2 ,
/ , [1]
NURBS NURBS , ,
[ 2] NURBS .
1 NURBS/fiZ;
; [3 4]
Bezier s [5] NURBS
NURBS , [ 6] ( k ),
: 2004-04-20
(2003A.008).
(1972-), s . E-mail lijun7213@ 163 com



NURBS

iN.k(u)w&P‘ Po(10), P (L 1),P(01), Py, P>
Clu)= o (i= QL ewn) (1) ’ “>0i=017%
ZNIA:(U)(‘)L‘ U= {0 0 Q ]: 1» 1/’ (1)
=0 NURBS :
, , P , N (u) kB x2+y2=
Lx20 y20 .
2 JY7k NURBS o SR [ 90 i 25 20] = @0, (2)
11955 17 2 : =
0 i< 2n ,
NURBS
x2+y2=],x>()y>0 Q= (4) @ =20,
1. NURBS (3) '
W20 w)’ (1= w), 2u(l- u) + [2°) €701 3
(x(u), y(u)) = T3 1-u)s 2u(lo u) s 2 w€ [Q 1) (3)
(5) w= 172 . x 20 y20Q 1.
2 NURBS Wy = 3([2- 1)o; w0, = 3([2- 1)
Po(],0),P1(x1,y1),P2(}/1,xl),P3(Q 1), (4)
P, P; ) " wo=i/(:),
©,>0i=0123 U={00001 0<:< m ,
L 1 1}. (1) NURBS Wy = Wy WO = O, (7) Wy = 3(J__
2 2 1) o, :
x+y =1

(x(u) y(u)) =
(W2-1)(1—uw)+ (1-w)lu+ (2-J2)(1—w)i’, (2=J2)(1-w)u+ (1-uw)d’ + ([2- 1)u’)
W2-D(1-u)+ (1-uw)lu+ (1-wu'+ (J2- )d

(5
(5) w= 12
Y ¥y Y
r J
P, P P, & <L
P
P
Py
Py -— Py —— Py -
0 0 0
B 1 XX NURBS X #REL B2 =X NURBS 31 #REL B3 [k NURBS *#REL
NURBS Po(10),
N-URBS 5 NURBS Pl(xl, yl),Pz(xz, yz),P3(x3 y3),P4(Q 1),
u = 1/2 5 u PQ P4 5 (“)i
, , >0:1=01234 U={0000QQ
NURBS . L1111}
. 3 s
2.1 P, (xl,yl), P, (x, yz), P (x;, y3)
P Xy =Y Y= X3 Xy =Y, Wy = W O = O (9)



( )

5 3 (2005 )

(1-u)oo+ 4(1-u)’uom + 6(1- u)u’opx, + 4(1- u)u’ oy,

x(u) =

(1-u)'wo+ 4(1-u)uo + 6(1- w)u’ o+ 4(1-u)u'® + u'w,

(6)

4(1- u)3uw1y1 + 6(1- u)2u2®2x2+ 401- u)u3®1x1 + 1w,

y(u) =

PoPy = P\Py = PyP3 = PsPy= y, x1 =

1 s u=1/2
, ZPP\P, = ZLP PPy =
ZP.PP, = 150, PPs=J2(1-y,),
. (PP:2)  J2(1-y1)
ZP\PP5/2) = =
Sm( e ) P1P2 2}/1
(7)

(11) sy = (J3-1)/43

BC= [(a=x) + (2=3) =n (8)
x1 =1 2= (12) 1%y =
v2= ([3+ 1) /(2[3).
Po, P\, Py, Py P
Po(1 0) Pi(L (J3-1)/]3),
P33+ )23 W3+ 1)/203),
Py(([3- 1)/[3 1), Pu(Q 1)
22 (1)0’ (.L)l, (JL)Z’ w3’ (04
(10) x2+y2:],x>0y
20 :
Mo(l1=uw)u+M (1-u)u’+
Ma(l=u)’d +Ms(1-u)'u'+
M4(1—u)3u5+M5(1—u)2u6+
Mo(1-wu' =0 (9)

My = 8wy (x1 - 1),

M) = 1607 a1 + 120)0yx; + 1607y -
1607 — 120, 0y

My = 800y, + 48w, Wx1x, + 48w Wyx5y) —
8wow; — 48w, W,

Ms = 7203 x5 + 64w xy) — 36w, — 320, —
205

My = 480,000,y + 80y Wy + 48w Wyx %, —
8wow; — 48w, W,

Ms = 160] y1 + 120,03, + 16W; x; — 160; —
120,0,

Me = 8wy (x;— 1)

Bemsten ., Mo=M,=
My =M;=Ms=Ms =M¢= ()

(1—w) o+ 41— u)uo + 6(1—- u)u'or+ 4(1-u)u © + u o

2 2 2 2 2
47 x7 + 305 Wyx, + 4w Y1 = 4w — 3w,w, = 0

Woyp + 6Wx1% + 6%,y — Wy — 6w, = 0
36W; x> + 3201 11y — 1803 — 160 — w5 = 0
(10)
NURBS w= 12

. x(1/2) = J272 (10)
(1=J2) 00+ 4(x + 31 =J2)o, +
3( 20 -J2)0, = 0 (11)
vi=Llyi= ([3-1)/A[3x=([3+1)/(23)
(14) (15)

W, = 32/1-_20)2 W, = (3_J_:’3)w2

3 W, = 4 W, W, W, O
W, W= W= 4(3-[3), 0, = w = 3/2
3 ik

NURBS ,
NURBS ,
NURBS s
NURBS
[ ]

[1] Piegl . On NURBS a surver[ J]. EEE Canputer
Graphis and App licatons 1991, 11(1): 5-71

[2] David E An Intoduction to NURBS w ih H storical Per
spective[ M ]. San Francisca M organ Kaufnann Pub-
lishers 2001 155— 158

[3] Pegll, TilkrW. Curve and surface constuctions using
rational B-sp lines[ J]. CAD 1987 19(9): 485— 497.

[4] Piegl L, TillerW. A menagerie of rationalB— splines ci
cks[J]. IEEE CG and A, 1989 9(5): 48— 56

[5] , . NURBS [J].

, 1999 11(5): 467 469.
[6] s . NURBS
[J]. , 1997, 9

(5): 391- 395

[ FTAE S x4



