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Abstract

In this paper, we construct a quartic uniform B-spline curve of passing start point and end point of
the control polygon. Tubes whose axes are in non-coplaner are smoothly blended by tube taking a
quartic uniform B-spline curve as its axis. Compared with the tube with cubic uniform B-spline
curve as the axis passing through the start and end points, the tubes whose axes are in non-cop-
laner are smoothly blended by the tube. By giving some points located on the curve, this method
can calculate the vertices of the characteristic polygon of the B-spline curve. The constructed B-
spline curve is used as the tube with axis, and tubes are smoothly blended by the tube whose axis
is in non-coplaner which has different characteristics. It has certain application value.

Keywords

B-Spline, Smooth Blending, Non-Coplaner, Blending Tube

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

FATAESCLL] A MR SE B R4 52 B A 2% 1 & A2 22 S 8 (0 O, M0 3 e 2 5 T JE RO B T
FESC[2] [3] [4]H, M€ B FES& 2 I FELe [l % (1 ki, [ SRoK B FESR B2k R SEPRaz il T, il ek =
R E PR T . RO R IR sk BT, PHEETERZ BOGR BHERNETEM M, ek
Bl N, ACRENLF Tl 7 BB (%, IR REN A TR E B PR, SePR R T
ok Jad, PHEEENMEGATRYE T B2 B, b B BOC PHR BN, LA, H
e, N FVEEE SZPR, AN BE S T2 5 v A 6 A R 42

ARSI TEVY IR 2] B 2% I At F ] 2 R A AR i ml B 2R A, IR eI BRI 2 57 1 TE 4 422 )

.
i
X =X, +aN,, cosg+aB, sing, x =aN,, cosg+aB,, sin ¢,
®,:{y=y,+bs+aN;,cosp+aB,sing, Fld,:{y=y,+aN, cosp+aB,sinp, se[0,1],pe[0,2x]
z=aN,;;cosp+aB,sing. Z=12,+C,5+aN,, cosg+aB,;sing.

R EE RSN, Hb a REEMFEAE, N, =(Ny, N, N;y),B =(B,,B,,B;).i =12 53l
s=1f1s =0 FERMENER. EEMLRFREN

X=x%+0-s, X=0+0-s,
L:qy=V,+bs, AL :Jy=y,+b,"s,
z=0+0-s, Z=12,+C,S.
2. BIaKIHRRIRIIE B HEKHhLk

EX 1K
6(s)=2Nja(s)Vij

DOI: 10.12677/aam.2021.1010355 3382 AR A

il


https://doi.org/10.12677/aam.2021.1010355
http://creativecommons.org/licenses/by/4.0/

AT

JETUUEI ST B REAHIZLEE. Ft Ny (5), Ny (5), Ny (5) Ny ()N

NFFIEZ AT AT

40 (8) N BFEREE,

V. Vi1 Vi, Vs Y

i+1r Vit2r Vit31 Vivd

N TAERTR B FEAC T2 RRAE 2 TR K6 AV, FIZE Y, RATE VY, B e K4 BV, 1R

V, N, EEK L FILV, , .

1 11 11

L =V, +=V, + =V, +

24 7t 24 24

1 11 11

24 24 24

fEQ)H, A&

:0,8205 ’/f\%‘l"

1 1. 11 1
r(0)=—V., +=—=V +==V. +—V,,
:(0) 24 72470 24t 242

1 ,
=V, =V, #5
24

V., =13V, -11V, -V,.

1 11 11 1

r,(0)=—V_,+==V _ +==V +=V_
n-2 ( ) 24 n-2 24 n-1 24 n 24 n+l
HA =V ,+2V  +=V +—V

1

24 n+l

= Vn+l ’ ﬁﬁ?%

V., =13V, -1V, -V

n*

QAN BN AP TR 2] B 2% il 2eid F28 22 0T A6 AR i s R 26 F
S RIE I AR A kL M T D Z A VT IR ) B FE2R 2R

Bl 1 BV, =(5-50)V,=(500),V,=(0,50),V,=(0,55) , ﬁ\%mvzz[;g’oj’v _(2 ; jﬂ]

A QRM(3), 73

S
2’

v, = (_g 15 ,65) V= (
2,

N

. 15 135 515 15 135
O o I - A e U

@)

@)

2

15 135 5 5
> 5 j ( > j IS NV 27 A=A VARYARVARVARVARYS
Vs (1=1,2,3) 1Y o\i’J’jBfﬁé%H%%?ﬁ%iﬂﬂ’é%EE% rRIEXH
5, 55 5
=—S§ ——8"——5+5,
“=76% 78 B
35 4 55 $3 85
r,(s)= =——S5 —1552 +—s-5,5 [0,1],
11( ) yll 16 6 6 G[ ]
zn—is“—lsa—l
24 3 3
5 54 2515
=% T8 T2 s
54, 54 5, 3 55
r(s):dr,(s)= =—— sty = 2+ s+ 0,1 4)
1(8):52(8) =1 Yaa 247 127 8 12 8 [0.]
Z, Lyl le 1
24 2 2
5, 5, 5, 25 65
X3=—-5 +—8 +=8" ——s+—,
16 12 8 12 48
54,2 54 5, 25 5
r,(s)= —S" ——8" -——s5"+—s+—,5€]0,1
w(8) =PV =1%" 35S TS TSt selol
5= 255“+153+352+ S.
12 3 2 3
DOI: 10.12677/aam.2021.1010355 3383 IR Esid


https://doi.org/10.12677/aam.2021.1010355

FHRAE

X21=£s4—§s3—§s+5,
16
ACE y21=—%s4+%53—1552+8—§s—5,56[0,1]
7, =0
5, 5, 25 175
=8 == s
12 8 12 48
54 553 5, 3 55
<y (S)= =——8" +—8" -——s"+—s+—,5¢(0,1
r(s): 4% (S)=1Yz 247 127 8 12 48 [0 ®)
5
2, =——5
224

5, 5, 5, 25 175
r(s)= =—s' - ¥ T+ s+ = 5¢[0,1
2(8)=1Ym =368 1% 5 TS g S <10

15 4 5 3 5 2 5
Zy=—s'+=s*+>s" +=s+—

8 8 4 6 24
31—3 t 29 Sq4,

16 6

. (s)= yal——%s“+‘r’553—1532 —s-5,5¢[0,1]

231——is4+—s3+—s

24 3 3

L(S)iqry(s)=1Yyp=—7>5"+—=5-=s +—S+4—8,SE[O,1] (6)

g 1g1p1
24 2 4 2
5, 543 5, 25 65
Xgg = ———8" +—82+ =" — s+ —,
16 12 8 12 48
54 54 5, 25 175
fs(S)= =—8§ ——8 ——5"+—s+—,5¢(0,1
9 (8)= Ve =35 1% TS TSt g o< 10
233:§S4+f53+52+15+3_
3 3 3 3

RERASEOESERINIK B AL . 1 (s).1, (s).1, (s) 4295 SR HHEE O ] 1

DOI: 10.12677/aam.2021.1010355 3384 IR Esid


https://doi.org/10.12677/aam.2021.1010355

AT

Figure 1. When V, takes V2=(E,§,1J,VZ=(E,§,OJ and V2=(E,E,—1j
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Figure 3. When V, = (ggoj , the effect picture of elliptical pipeline splicing
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Figure 4. When V, = (gg—lj , the effect picture of elliptical pipeline splicing

H4 v, - (g 5 _1j B, WEE SRR

B 251 3 A5 4 AT DL, £EV,, Y, V,,V, BUE BB IL T, FFRAT A4 38 ) Pl 4 e TR O
T BEARALL R JLAS

1) PHEFCR SV, FEERCE ¢, 0T 16 & 18 PRz T BV, R B 725

2) H=Bi&s: mmmﬁﬁBﬁ%%%ﬁm%m TE PR S TR R 18, B Bz [l Re s e g P
o FARHUSALGE ISR, B R E 814 I i, 15 e i 150 5 1 K i 5 00 el ke i
fJL.

3) M =BOELRITY IR S] B A S I 26 Syl 26 (10 T8 PIFFz e 208 S TR AVR (530 1, 0 9 DAV [0 5 1 P
SN ANGG 0 0 07 A R R SR, A D T i A B A 5 T AR S 5 e R S

4, BERE

Ao d 2R v 5 KT DU VG B A 2 2 D A 28 )7 T B S T R D 5 2 = BUEIE, P IR A T A
V, R, ST HAREE DR N . RV, AR, AT 46 (E TP 5 0 =0 2 B
ﬁ/« 25 AR T K = 0 B AR SR IR AT K B FE 2% h 2k BE S (HZ B S BUZ 1] (K6 IURE FE e 4
Ref% B TR EE P, FrbL,  eRL B =R B S 1 R AT

Eﬁlﬁ =
2K B AR 5 4 10 H % 8))(11561052)
Bk

[1]  EARAE. BT 2ot s R B EPHER R[], A #ERE, 2019, 8(7): 1267-1271.
https://doi.org/10.12677/AAM.2019.87147

[2] EARAE. HEE T AR =k B FEak 4R LRI [3]. B 2%t f, 2020, 9(10): 1821-1828.
https://doi.org/10.12677/AAM.2020.910211

[38] B =CHE B HEA A KR HI]. B ECE#E R, 2020, 9(8): 1331-1337.
https://doi.org/10.12677/AAM.2020.98157

DOI: 10.12677/aam.2021.1010355 3388 IR Esid


https://doi.org/10.12677/aam.2021.1010355
https://doi.org/10.12677/AAM.2019.87147
https://doi.org/10.12677/AAM.2020.910211
https://doi.org/10.12677/AAM.2020.98157

AT

[4]
(5]

(6]

[7]

(8]

[9]

FURAE. 48 Ik B FE Sk M2k R R A [J]. A #sdk Jg, 2021, 10(8): 2739-2747.
https://doi.org/10.12677/AAM.2021.108285

Bai, G.Z,, Liu, S.Y., Wang, H., Wu, Z. and Yin, Z.J. (2014) A Novel Method for Smooth Blending Cylindrical Surfac-
es Whose Axes Are Non-Coplanar with Intersecting Line of Two Tapered Surfaces. Applied Mechanics and Materials,
687-691, 1470-1473. https://doi.org/10.4028/www.scientific.net/ AMM.687-691.1470

Bai, G.Z. and Wu, Z. (2019) Intersection Line of Conical Surfaces and Its Application in the Blending of Tubes with
Non-Coplanar Axes. International Journal of Applied Physics and Mathematics, 9, 152-157.
https://doi.org/10.17706/ijapm.2019.9.4.152-157

Bai, G.Z., Wu, Z. and Lin, X. (2017) Intersection Line of Conical Surface and Smoothly Blending of Two Tubes
Whose Axes are Non-Coplanar. Journal Applied Mathematics and Physics, 5, 1887-1991.
https://doi.org/10.4236/jamp.2017.59158

Bai, G.Z. and Wu, Z. (2019) Intersection Line of Conical Surfaces and Its Application in the Blending of Tubes with
Non-Coplanar Axes. International Journal of Applied Physics and Mathematics, 9, 152-157.
https://doi.org/10.17706/ijapm.2019.9.4.152-157

BTk, A%, EARFE. Hartmann B ECERG R B BB B [9]. B ZEE R, 2019, 8(11): 1700-1707.
https://doi.org/10.12677/AAM.2019.811199

DOI: 10.12677/aam.2021.1010355 3389 IR Esid


https://doi.org/10.12677/aam.2021.1010355
https://doi.org/10.12677/AAM.2021.108285
https://doi.org/10.4028/www.scientific.net/AMM.687-691.1470
https://doi.org/10.17706/ijapm.2019.9.4.152-157
https://doi.org/10.4236/jamp.2017.59158
https://doi.org/10.17706/ijapm.2019.9.4.152-157
https://doi.org/10.12677/AAM.2019.811199

	过特征多边形始末端点的四次均匀B样条曲线及其应用
	摘  要
	关键词
	Quadratic Uniform B-Spline Curve of Passing Start Point and End Point of the Characteristic Polygon and Its Application
	Abstract
	Keywords
	1. 引言
	2. 过始末端点的四次均匀B样条曲线
	3. 过始末端点的四次均匀B样条曲线及其在轴线异面管道拼接中的应用
	4. 结束语
	基金项目
	参考文献

