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Abstract
In this paper, we construct a quartic B-spline curve that is interpolated to the appointed vertexes
of the fixed value point sequence P, (i =0,1,2, 3,4) and tangent to the start and end points of the

control polygon. Circular tubes whose axes are in non-coplanar are smoothly blended by tube take
a quartic B-spline curve as its axis. The results show that the method is better than that in which
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tubes are smoothly blended between smoothly connected three-segment continuous tubes with
cubic uniform B-spline curves as its axis, and tubes are smoothly blended by two-segment conti-
nuous tubes whose axis is a cubic uniform B-spline curve interpolated at both the start and end
vertexes, and tubes are smoothly blended by tube whose axis is a cubic rational B-spline curve in-
terpolated at both ends and tangent to the start and end edges of the control polygon, which has
theoretical significance and application value.
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X =% +aN,, cosp+aB,; sing, X =aN,, cos@+aB,, sing,
®,:1y=y, +bs+aN,cosp+aB,sing, M@, y=y,+aN,, cosp+aB,,sing,  ¢e[0,2n] €))
z=aN, cosp+aB;,sing. z=1,+C,5+aN,; cosp+aB,;sing.
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X=X+0-s, x=0+0-s,
L1: y=y1+bls, %DLZZ y=y2+b2.5, (2)
2=0+0-s, Z1=1,+C,S.
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Figure 1. When a:l, P, respectively P, = [E 5,1),P2=(E,E,1),PZ=(E,E,1J for
2 33 22 33
the axis blending effect diagram
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Figure 2. When a:%, P, respectively PZ:[%,%,1},%=(§,§,1),P2:[§,%,1j for

the axis blending effect diagram
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Figure 3. When a=§, P, respectively Pzz(

the axis blending effect diagram

B3 a-2, RAHNR- [gg%],pzz(g,glj,pzz(gg,gjaﬂmzﬂm@ﬁ

DOI: 10.12677/aam.2021.108285 2744 IR Esid


https://doi.org/10.12677/aam.2021.108285

AT

MU =AM T BUE -
1) 2% a WiUES & P, AL EA K.

C)%1¢,%a=%ﬁ,mQ:(

N | ol
N | o1

,1) I 7359 5 PR R HFRZ AOCIUE PEB e, i e g A — i

MR AT T — 2
@ i 2h, %a:%w, B;zpzz(%

oal(.n
wll—\

) IS 5350 5 PN DR G LU TR IS — i

FEME T o — i %2
® fil 3 H, a=§ﬂ¢, P, = (g

o.)|o
wl o

j I 93 50 5 PR AN R PR O LU AL, TR IS — i

FEMPEBAT 53— B
2) PN RS P Al AL, SN EUPE B Py B Hh )AL B A A Al 4 S T R B e OB T T

&ﬁoﬁﬁﬂ~%3¢,ﬁwﬁa:%ﬁ:éazgﬁ,ﬁ%azaﬁﬁﬁﬁ%&ﬁo

3) RIkEJE, N TRBEFMPHENCR, & FE Rk 51 20 RREIn R, W& SR P,
55 = A AR o
1 4 Wi/\ﬁafﬁ#ﬁﬁﬁ Ff) 1, %hek L B P, =(5,-3,0) #1 R, =(0,5,
5

_ Lut, 40 550)p[55 55
M P, =(0,5,6). é[a— HT 73 AP, (2 2,o],P2 (2,2,1],3 >

0), L, EHIPIAP =(0,50)
@ﬁ =B B R
PR LU
1) WP, - @gnj,%ﬁ~&mﬁwgsﬁ%@%
x =10s® —15s° +5,
y =30s* —75s° +50s” + 55 -5,
7 =—365" +665° — 2452,

5
2) BP, &

I\.)IU'I

q,%ﬁ—&@mwﬁsﬁ%ﬂ%

x =10s® —15s° +5,
y = 30s* —75s° +50s° + 55 -5,
7 =-20s* +34s° —8s?.

B)Wazggﬁjwﬁﬂ~ﬁﬂﬁw@8ﬁ%ﬁﬁ

x =10s* —15s% +5,
y =30s* —75s° +50s° + 55 -5,
7 =-4s* +25° + 852,
=B B FES LR S PR A 4 Bir
3. iR ETM AR R 4] B #kisk R H A% 7 E EEESEPR N A
T 2R 6 B2 I Bl 26 5 T B I B 5 VR AE[4] [5] [6] A VELNIE S, X B AN SR

DOI: 10.12677/aam.2021.108285 2745 IR Esid


https://doi.org/10.12677/aam.2021.108285

FRAE

8
7
6
5
4
3
2

1

i3 o

,1], P~ [ggzj e HEM R

N | o1

i
2

N | ol
N o

Figure 4. When a :% , P, respectively P, =[
the axis blending effect diagram
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Figure 5. When a :% , P= [ﬁglJ , effect diagram of circular tubes whose axes are in

non-coplaner is smoothly blended by tube take a quartic B-spline curve as its axis
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