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Abstract

Cubic quasi-Bézier curves with three shape parameters «,f,7 can adjust the shape of curves
near specific control points. In this study, given two pipes of same radius and non-coplanar axes,

we first blend the axes of the two pipes using the property of quasi-Bézier curves and further con-
struct the surface that blends the two pipes.
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1. 5|8

i 42 T SNV B T LA vk o i — AN AR [ R, T Al 2 S T PR 5 TE B LA Y o ol A
I o 0T 2 S T R TE G P N R, g P A1 [2] (3] (4] [STRMEZ W, CAMRAZ .
FAVIR T TR A G BRI Bh 2 e 1B BT B TR [6]-[ 110 FE[6]FRATTH 78] Bézier HhZkoti
B SRR, M T BN A S R, (R[] TPRATAA E Bézier HhEIEHHER AT
T Al 2R #3126 S T /B9 0 . R T Bézier BHZR IR 58 A U T4 1) 22 30 2 0P (V03 B, Bézier
Hi 2R FELIR A5 OB A8 g ) 22 S T B TSR SE B . 5 B Bézier HZR3@IL 5] ABUR 7, A&z
ZITGMTR s, R AR T SR 2R TR, AR T M LTRSS S (R AT E R B Bézier
it 2R IR 7 DA B ER F5%F AN S T00 s Ak Y 2R T AR RIS M B AS & i 28 - BT RS [12] 5| N T RS
Boa,By MNRZIRIERE, X T CE-Bézier M4k, ERKAE =K Bézier HhZR 145 H 2 1 I 24 1
THOLR, 193] T =K Bézier 2k, HXTT AT s b th 2R R A B B E R . X xt-T-Hf 8w
AN SRS, KA 2 S T A A T (Y D T AR AL T R T A

B
x=X,+acos@+asing, X=acos@+asing,
®,:1y=Y,+Bs+acosp+asing, Md,:{y=Y, +acosp+asing, pe[0,2x] )
z=acos@+asing. z=7Z,+C,s+acos@+asing.

RPN T B BB S HCR R, o o RIEEBEN 12,

x=X,+0-s, x=0+0-s,
L:3y=Y+Bs, ML :qy=Y,+0-s, (2)
z=0+0-s, z=2,+C,s.

AR, 0T oXY Pl L, B YHEFATRAL T OYZ Pl b5 Y iR .
EX1[12] HFAERE e e[01], a,ye[-3,1]. 8e[-3.3]| AT ¢ 2 TR

By (1)=(1-ar)(1-1)',

B (t)=[3+a(1-1)+ B ]t(1-1),
B,,(t)=[3-B(1-t)+yt]f (1-1),
By (1)=(1=r+71)r"
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FEX2[12] GENAEHIT AV, e R, T re[0,1], &Lk
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HTER S a, B,y BTN =K Bézier 11£%, fAFR—=IK CE-Bézier k.
W Bézier HiZ M Bézier £k —FHIEL B . RIUGIFMRHEZ WIRHE . KRN FUAD). BRitz4t,
EHTHBESE o, B,y WIME, 0T BIH TG B fh 2 R TR B A 2 AR
FEERVY, MIE eI DRI S A 2R B4 = IR Bézier 2k, Jfit— DAt als PHEPIN L
A T AR REL A ) 3
2. MENEBHER R EE L =XZ(E) Bézier HhZk
BV, (X,,0,0),7,(X,,Y,0) 22 L, EFIHA S, 1,(0,Y,,0),75(0,Y,,2,) /& L, ERIFAS R, BLXPIA 1A
PRI B 1 5 = IR Bézier X M IRHIEZ U . A TIRS L a, B, y FIVY IR 2 1 o B E X
MRS E @, B,y A=K % [8] Bézier ’hLME 3L, T AT BG4 il 2 S 1 1) [ 8 T A il 2 R DL =
R3] Bezier k. HBHHRIRA
x(s,a,ﬂ,;/) = pxst +2x, (ﬂ+1)s3 + X, (,B—S)sz + X,
yv(s,a,B.7)=ay,s' +y,(3a+1)s’ =3y, (a+1)s* +y,(a+3)s, 3)
z(s,a,B.y)=rzs' +z,(1+y)s .
Bl 1 ¥,(5,0,0),7,(5.2,0),%,(0,6,0),7,(0,6,3) I, 2k 57 & 1 8K R A
{x5+acos¢+asin¢),
D, :

y=2+s+acosp+asing, ¢e[0,2n]Md,:qy=6+acost+asint,  te[0,2n]
z=acos@+asing.

X=acost+asint,

z=6+s+acost+asint.

Horba =1 RAEIER R, HALHSHERT A

x=5+40-s, x=0+0-s,
L:{y=2+s, ML :{y=6+0-s,
z=0+0-s, zZ=06+s.

MG PEEE AN B 30 = Ik 75 6] Bézier HIZIZH R A
x=10s* =105 =55 +5,
y=—14s* + 285’ —20s” +12s,
z=3s"
LU
3 W R R ERN A S T
WEE TE A2 5 1 S B I S8R A (L), &S HERANQ2), IR m)
L=k Bézier HZk IS HR R N(3).
XFE, AT LA Ak 2 S H K E O, A @, R S V) MY, IR LA L, EE LT AR G PR E
. HPHEEENSEERR N
x(s,¢)=x(s,a,B,7)+aN,(s)cosp+aB,(s)sing,
y(s,0)=y(s,a,B,7)+aN,(s)cosp+aB,(s)sing, @)
z(s,¢)=z(s,a, B,y)+aN,(s)cos p+aB;(s)sin .

DOI: 10.12677/aam.2018.76085 711 IR s


https://doi.org/10.12677/aam.2018.76085

£77, AMREE

o a APHEEERIER, N(s)=(N,(s),N,(s), N (s)) F1 B(s)=(B,(s). B, (s), By (5)) 53 B APt e i 1E
5 < [0,1] ATk AN
il 2 e AR S X EE I S HCR R
x=5+acosp+asing, X =acos@+asin g,
D :<y=2+s+acosp+asing, goe[O,Zn]*ﬂ(Dz: y=6+acos@+asing, ¢e[0,2n]
z=acos@+asing. z=6+s+acosp+asing.
Ha=3,4=2y =11, JeiEPHEM ALK S HRR N
x=10s* =105 =55 +5,
y=—14s" + 285’ —20s” +12s,

z=3s*,
D25 T A 2R 6 0 B2 1R P A Jih 28 S T P A9 ) T <] 2
4. L5RIE

ARIXFMHHSE a, B,y WAL =IX Bézier LG P42 P14 2 57 1 ) [ BB R ek 2 2, A L, » fE
Ffti b SEIL T AN PARAR R AR 2 S TR E ) GO PHE . PHEEERER S TBIRSH o, B,y FIEH
AR, 8IS HT LA A F ) 2

Figure 1. When « =3, =2,y =1, the cubic quasi-Bézier curve blending two non-coplanar axes

1. a=3,4=2y=18, XBHHEFEMZEIIL=KZE Bezier HLk

Figure 2. When « =3, =2,y =1, the surface that blends the two pipes based on the blending of their axes
2. a=3,B=2y =18, ETHELFIHENEEFRYERE
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