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A NEW METHOD FOR REPRESENTING THE
SURFACE OF REVOLUTION USING
RATIONAL B-SPLINES IN CAD

Wang Guojin

(Zhesiang Univernty )

ADSTRACT

In this paper, a new method for representing the surface of revolution using rational B-
splines in CAD is described. If the profile curve has been denoted by a nonuniform rational
quadratic B-spline curve, it is very convenient to represent the surface of revolution as a nonuni-
form rational biquadratic B-spline surface. Thus we can treat circular cylindric surface, circular
conic surface, toras, sphere, surface of revolution and free surfaces by one computer procedure.
It is useful in CAD. Finally, we give some examples for representing surface of revolution and
sphere as rational B-spline patches.
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m+2 n+6

htlh

n+6
J=n-2

i=m-2i=n-1

¢ 'J/ Z E Ng(")Na(t)gi

= {2: \[2-! 2, \/5: 2: \/E: 2,'\/2-’ 2}- {-"’} fu

g == m—2 m-—1 m m+1 . m+42
r; (0,0,—a) | (0,a,—a) {0,4,0) 0,a,a) | (0,0,a)
X} a2 | (0,0,—a) | (—¢,¢, —a) (—e,¢,0) —e,e,a} | {0,0,a) |
., | (0,0,—a) | (0,2¢,—c) {0, 2¢,0) {0, 2¢,a) {0,0,a)
_E;ﬂ (0,0,—a) | (e,e,—a) (e, ¢,0) (e, ¢, a) {0,0,a)
! | (0,0,~a) | {2¢,0,—a) {2¢,0,0) {2¢,0, a) {0,0,a)
X} nt2 (0,0,~a) | (¢, ~¢,—a) (¢, —¢,0) (¢, —¢,a (0,0; a}
! i3] (0,0,—a) [ (0,~2¢,~a) | (0,~2¢,0) (0,-2¢,a) | (0,0,4)
e | (0,0,—a) | {—¢,—¢,—a) | {—¢,~¢,0) | {~¢,—¢,a} | (0,0,a)
¥}, .s | (0,0,—a) | (—2¢,0,—a) | (—2¢,0,0) | (=2¢,0,a) | (0,0,4)
]t | (0,0, —a) | [—e,¢, —a) (—e,¢,0} T—e, e,a) | (0,0,a)

Bls. ZEH2Z2—REMEHEN &B#%im
W By PR EREEP+27= ’(y>0)§5biﬂ?ﬁ!ﬁ7ﬁ‘£ KB &R

m+4 m+4

Mo)= 3, Mo/ 3, Nz[s)g. (0 <3 < Smss) (47)
i=m-2 i=me2
ﬁgﬁﬁ f:’]i{ai ;'_'-_'f,f_l = {an:lu 11232:3:3}’12@ ?‘{gt' ;7_-,‘_-;:“2 = {2:'\/5’2:\/§|2x\/3—:2}1 )
BHEUE rm-2tme1 - Tmra A WA FEANEANHFE,
z
0 | Y

LIy e

HO 2@y’ +z2—a3(y>o) BREMED BT m alm_1  Tmes (A5)
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_38 - ITHM ERESECAD WA BB #AYE 4 W

ﬁ&,¢%¥@E%zmumﬁﬁﬁﬂﬁﬁﬁﬁ§%wﬁA—5%&@@
5, a[ B =42z — ﬁﬁ

m+4 n m+4 n
rnth= S 3 NENOokrs/ Y S0 NN ek
i=m—-2j=n—2 t=m—2j=n—-2 (48)

(sm <s < 5m_+5|tu <t< tn.-}—l)
TR} (sl BERE?2 BH = H =2 H =1Lk =3, k=1L R
{132 = {0,2,4,5)}, (K)o, =625 L RENRBERMBMES TR, BH
TE) M) = 3k o T (48) XFEERCA R, WA 1§ B — kB AR,

L=z —HAMEHSNE I

m—2 m—1 Tm m+1 m+ 2 m+ 3 | m+4

(0,0,—a) | (0,8a,—a) | (0,F¢,-2) |(0,%%26,0) | (0,%24,28) | (0,%a,0) |(0,0,0)

Yi.n—2 (0, 01 —G)

—%d,ﬁ,—a’) (‘ﬂjﬂ.—%) ('"'a 0,0} (‘ﬂsog') ~—§a,0,a) (0,0,a}

(
(

r; -1 | (GG, _‘f‘] (0, '2;:3@‘31 —a) 1 {0 \r/gas —3) {©, LQEG, o) (o, ﬁaﬁ") O ‘2"\3@3: a) | (0,0,a)
(

(0,0,—3) | (3a,%a,~0) | (38, ¥30,-%3) | (3.280,0) | (33.8%.9) | (o, ¥a,0) | (0,0,4)

LA RNMAUTREALKABN - KBaier i MHFM —RERE HFATRA
;2

are+4 n+4 . m+4 n+éd
=Y 3 NN/ YD NE) N e
t=m—25=n—-2 i=m—2)=n—2 (49)

(3m <8< 3m+5|tn <t< tn+5)

e {tJ ?:2-1 ={0,0,1,1, 2,‘2, 3, 3}: {h: ?::—z =1{2,1,2, 1-,2: 1,2}, {3t'} £} {9:'} WwE #
%1 B # n %4 B oR,

4 BRENRH AL (f = v3afl2,c =a/d)

o = m-2 m-—1 m
T (0,0,—a) | (0,4f,—a) (0,8f,—2)

[ r;,n-ﬂ (0,0,—a) {-2°|2fl —a) | (3¢, 3f,—2¢)
r:,n—l (0,0,—a) (O, 8f,—a) {0,12f, - 2¢)
T, (0,0,—a) | (2¢,2f, —a) (8,31, —2¢)

rf . | (0,0,—a) | (2, —4f, —a) | (B¢, ~6f,—2¢)
r:,n-fi’ (07 0: 7“) (OJ “Urr _a) (0,"-5f, _"2"')
r:!n-l-s (0,0, —ﬂ) —a, _4f1 -—d) (—6C, _6f1 —2':)
r:,n-l—dl (0’0! —G) i —2':) 2f! —a) (—30, 3fs —2(!)
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m+1 m+2 m+4 3 m+4
(0,8f,0} (0,6f,2¢) (0,4f,a) {0,0,0
(—a,4/1,0) | {—3c,3f,2c) (—2¢,2f,a) | (0,0,a
0.167,00) | (0,12,2¢) | {0,81.a) | (0,0,a
(a,4f,0} 3¢, 3 f,2¢) {2¢,2f,a) 0,0, a)

L

2a,-Bf, 0) ( ,—8f, 25) (a,—4/, “) 0,0, a)

0,-8£,0) | {0,-6f,2¢c) (0,—4f,a) (0,0,a)
(
=

—2a,-8f,0} | (=6¢c,~6f,2¢) | (~a,—4f,a) | (0,0,a)
~a,4f,0) —3¢,3f,2¢c) [ (—2¢,2f,a) | (0,0,0)
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