F165 1
2011 4E 1 A

SHIEIEE JE P

Journal of Image and Graphics

Vol. 16, No. 1
Jan. , 2011

HEESES: TP01.6 XHRED: A XEHS: 1006-8961(2011)01-0118-06
WXRSHER: BHdh. BT MELMEAEH 3 W) B HZMAZN ML, b EEREIE %40 ,2011,16(1) :118-123

ETHZEMHASH 3RS BRESE
FH £ HY #A R

R 8

(B TS K24 E PR IR 55 TR 2B, BUM 310012)

W OE: N TEEMERE BAZMEIE, FHMELMEA SRR K 3 WS BREAIMEIE T TR, BTk
TR T . BET R R A B A R R A A I R M L TR R AR R, TR
HA S AR RE Ty, BLARFEIN G R B A o I H 48 A I8 R 7wl Lo 8 il 46 9 JR 81 K 5 [ s 45 381 T — F i)
[ NI PSS

KW ML AMAG; BHL; BRET; R

Extension of the cubic uniform B-spline curve based on
the linear combination of curves

Liang Xikun

(International Institute of Service Engineering, Hangzhou Normal University, Hangzhou 310012 China)

Abstract: In order to develop the theory of B-spline curve, the representation of cubic uniform B-spline curve is extended
to a general form based on linear combination of curves. Moreover, some properties of the extended curve are discussed in
details. The research shows that the basis of the generalized curve is relative simple, and the extended curve includes the
original B-spline curve and shows much better shape-control capability than the original curve. Meanwhile, the extended

curve keeps the same degree of original one. It is easy to find that the curve can be reshape by adjusting the shape factor.

Also, a new method of the representation of closed curve is given.
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By, (u)=(1- u)’/6
B, (u)=1u"/2 -u" +2/3
By,(u)=-u'/2 +u’/2 +u/2 +1/6
By (u) =u'/6

EX HilALS

3
Poo(u) = 2V, B, (u)
i=0

P3,o(u) =V, - By, (u) + Vi

Vi * By, (u) +V,» By (u)
G

Pyo(A,u) = A Pyg(u) + (1 -A2)P (u) (1)
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MA =1 BF,P,  (Ayu) =Py, (u) ;

N =0 B, P, (A u) =P, (u) ;

M0 <A<l B, #Z Py (A, u) RITRLE
3L BRI Py (u) 1P (u) 5S40 A
PEAROCH) 3 I B R ZmdaAGIEA, @
ISR T A BB T AR R Py (A, u)
I AR B or
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: B3,|(u) +

Pll()\,u) = AP, (u) + (1 - APy (uw) (2)
P3,z<)\,u) = )\P3.2(u) + (1 _)\>P3,2(u) (3)
Pyy(A,u) = AP, (u) + (1 = A)Py,(u) (4)
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X
Py (u) =Pyo(u) =V, By (u) +

Vi * By, (u) + Vi By,(u) + v, - B, ;(u)
Py,(u) =Py (u) =V, By,(u) +

Vi By, (u) +V, - By, (u) +V,, +By;(u)
Py (u) =P, (u) =V, - By,(u) +

v, - By, (u) + Vi - By, (u) + Vi * B, ;(u)

Pm(u) =P, (u) = V. « By (u) +
Vi = By (u) + Vio B;,(u) + Vi

It
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2 HRHEHNERT

MR (T)

Pyo(Ayu) = APy o(u) + (1 = A)P;,(u) =
/\Blo(u)V./ + AB},l(u)V/’H +
ABy ,(u) V. + ABs;(u)V, 5 +
(1 = M) By (W) V, + (1 = A) By (u)V,,, +
(1= M) By () Viy + (1 = A\)Byy(u) V., =
(AByo(u) + (1 =A)By;(u))V, +
(ABy (u) + (1 =A)By,(u))V,, +
(ABy,(u) + (1 =A)B;  (u))V,, +
(ABy;(u) + (1 =A)B;,(u)) V.,

D,y (A,u) = AB,,(u) + (1 = A)B,,(u)
Dyy(Asu) = ABy (w) + (1 =) By, (w)
Dy, (A,u) = ABy,(u) + (1 = 2)B;, (u)
Dyy(A,u) = ABy (u) + (1 = A)B,,(u)
SEW], Dy (A,u),i=0,1,2,3 ZMEIE56, 10 HA

21)3,1'(/\9“) =1 (6)
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ps,o()\,u) =_;ZOD3,1‘(/\,U)V,'H‘ (7)

X Dy (A ,u) BRIFR N
D,o(A,u) = (1/6 = A/3)u’ +
A2 = w2 + A/6
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D, (A,u) = (= 1/6 +2A/3)u’ +
(172 =3x72)u” + (= 1/2 + A/2)u +
(1/6 + 1/2)
D,,(A,u) = (172 =2’ +
(=1 +3x2)u" +Au/2 + (2/3 = A/2)
D,y(A,u) = (=172 +20/73)d’ +
(172 = x/2)u” + (172 = A/2)u +
(1/6 = 1/6)
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pl](/\,u) = _;EORs,i()"u)Vjﬂ’ (8)
Pua(Aa) = 230 (L) (9)
p3,3()\,u) = ZNS,i(/\9u)V]+i (10)

gy

Rm()\,u) = D3,3()\,u)
Ry (A,u) =Dy (A,u)
Ry,(A,u) =Dy, (A,u)
R”(A,u) =D,,(\,u)
M,(A,u) = DM(/\,u)
M“(/\,u) = Dm(/\,u)

(11)

M,,(A,u) =Dy (A,u)
My ;(A,u) = Dy (A,u)
Nyo(A,u) =Dy (A,u)
Ny (A,u) =Dy, (A,u)
Ny,(A,u) = Dys(A,u)
Nys(Aa,u) = Dy (A,u)
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1) s P 5T ( AR e i £ 0 (7) S 1)
Py y(X,0) = X(V, +3V,, =3V, -V, )/6+

(Vi +4Vi, +V,5)/6
P,y(A,1) = a(- V. + V.,
(V, 4+ Vi +4V,,5)/6
PL,(X,0) = A(=V, -

(V, = V)72
PLy(A1) = d(=V, + V., +V.,
(= Vi +V5) 72

7

+3V,, -3V.,5)/6 +
Via + Vi +V3)/2 +

J

- V)2 +

Py (A,0) = A(V, =3V, +3V,, -

(Vi =2V, + Vis)

Pio(A1) = A(=V, +V, =3V, +3V,) +

(V; + Vi =2Vis5)
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Pio(A,1) = Py (X,0), Pii(A,1) = Pi,(A,0)
Pi,(A,1) =P, (A,0), Pi,(A,1) = Py (A,0)
Piy(A,1) =P, (A,0), Py (A1) =P),(A,0)
P7,(A,1) = P5,(A,0), P5 (A1) = P (A,0)
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Pig(A,1) = PYY(A,0), PV (A1) = Py (AL0)
P(AD) = PUT(AL0), PYY(ALD) = P (AL0)
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1) A=0,0.2,0.5,1 W, FFAIZE P, ,(0,u),
P,,(0.2,u),P, ,(0.5,u),P, ,(1,u) , A 1;

2) A=0,0.2,0.5,1 0F LB Py, (0,u),
P, (0.2,u),P, ,(0.5,u),P, (1,u) , A 2;

3) A=0,0.2,0.5,1 0F , FFHIZEBL Py, (0,u),
P,,(0.2,u),P,,(0.5,u),P, ,(1,u) 0K 3;

4) A1 =0,0.2,0.5,1 B}, JFHh£E B P, 5 (0,u),
P,,(0.2,u),P,,(0.5,u),P, ,(1,u) , MK 4,

3 23)
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Fig. 1 Curve segments P3,o(/\ ,u)
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Fig.5 Closed curve P(0,u), P(1,u)
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Fig. 6 Closed curve P(0.2,u)
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Bl 7 BIMhZ P(0.5,u)
Fig.7 Closed curve P(0.5,u)
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