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Construction of low degree algebraic spline curve
with G’ continuity to avoid obstacles

Chen Jun
Faculty of Science, Ningbo University of Technology, Ningbo 315211, China

Abstract: We extend the construction of a G* continuous curve based on a guiding polyline from the parametric form to the
quadric and cubic algebraic spline form to avoid obstacles. First, a series of control polygons are obtained by adding the
midpoints of guiding polylines except for the first and last line segments. Then, based on the control polygons and the corres-
ponding obstacles, the shape parameter(s) of the whole algebraic spline curve, which avoids every obstacle, can be ob-
tained. The new spline curve not only determines the position relation between the curve and the given point, but also
shows its advantages directly, such as low degree, G* continuity, simple calculation, shape-preserving, and adjustment by
the control polygon. All shape parameters in the cubic algebraic spline were local, which enhances the flexibility of the geo-
metric design.

Key words: geometric design; algebraic spline curve; G’continuity; avoid obstacles
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Fig. 6 The low degree algebraic spline curve to avoid obstacles

ARl PR R AL T VR B A . T ELIE 6 R
ARAURE 2 il 2k 15 5 1) 47 28 Be HAT H TR] 0 i 493
XA T RIE M BRIERCR o

5 &

Wi e T F TR BE G i 523k i i 2% 14 4 s
Jrid, NSRSk 2R A i AP XL
P AR 2R 2 A LT LA

1) 2 0 pR HOE 20, B (Ul 2 iy #5254
A R T AT — i 2R B AR B OE AR

2) FRakfag B YRR, A 2 el 3 Ik (HAE
TRFFHEIR G M5, 2 — IR AR LR A 755K 5

3)IHERRE , AR I = BT 5

4) AUBORE 2% i 28 5 5 1) B 2k B A A [ B0
P i, Bss R I RIETE ;

5) VFETT I FEhi Z2 TE B R S 1] 4 4R B s

6)3 YAKE AR AR AR nl ] 3 I T4 M5 o

A, 3 PARERE SR AR HE 2 R 2R3 (L2
FEA L AL R Ty O, A Al BE A A5 i 2k 7 4% 3 4
AL RS SCRRL12 145 T — Rl ) T30 (1)
(1 3 UARKIURE A% il 2k, Ho s A Y 582 O, fifi A+
AR AR o Unfaf 2 T S [ TR BO i 1L 26
3 PARKRE AR M 26, S Rt — AT ST I J7 1] o

52 ik ( References)

[ 1] Sénchez G, Latombe J C. A single-query bi-directional probabi-

© I B R BT AR ST A



55 6 1]

WRZE: G 3L (IR VCRE e FOBORE 2R il 28 723

[2]

[3]

[4]

[5]

listic roadmap planner with lazy collision checking [ C]//Robo-
tics Research STAR6. Berlin Heidelberg:
2003 403417.

Springer-Verlag,

Yang Z Y, Chen Y H. Inspection path generation in haptic
virtual CMM [ J].
2005, 2(14) : 273-282.

Ismail A L T, Sheta A, Al-Weshah M. A mobile robot path plan-

Computer-Aided Design & Applications,

ning using genetic algorithm in static environment [ J]. Journal of
Computer Science, 2008, 4(4) . 341-344.

LiZ, Meek D S, Walton D J. A smooth, obstacle-avoiding curve
[J]. Computers & Graphics, 2006, 30(4) ; 581-587.

Meek DS, Ong B H, Walton D J. A constrained guided G' con-
tinuous spline curve [ J] . Computer-Aided Design, 2003,
35(6): 591-599.

Meek D S, Ong B H, Walton D J. Constrained interpolation with
rational cubics [ J]. Computer Aided Geometric Design, 2003,
20(5) : 253-275.
Chen J, Wang G J.
Bézier spline curve with G continuity [ J]. Journal of Computer
Aided Design & Computer Graphics, 2011, 23 (4) . 582-585.
[BRZE, THEEE. HUBFYI G % ST #l K Bézier FE 4%
Mgk, TN B 5 B %2 4k, 2011, 23(4):

An obstacle-avoiding rational quadratic

[8]

[9]

[10]

[11]

[12]

[13]

582-585. ]

Schiffer A A, Van Wyk C J. Convex hulls of piecewise-smooth
Jordan curves [ J]. Journal of Algorithms, 1987, 8(1) :66-94.
Li J G, Hoschek J, Hartmann E. G"~! functional splines for in-
terpolation and approximation of curves, surfaces and solids [ J].
Computer Aided Geometric Design, 1990, 7(2) : 209-220.
Paiuszny M, Patterson R R. A family of tangent continuous cubic
algebraic splines [ J]. ACM Transactions on Graphics, 1993,
12(3) : 209-232.

Zhang S Y. Interpolating 2D data set by conic spline with G* con-
tinuity [ J]. Journal of Computer Aided Design & Computer
Graphics, 2000, 12(6) : 419422, [k =J0. —Fh G* HELLH
TR RIS 7L (] SRR B et 5 RO 2
#2, 2000, 12(6) ; 419422. ]

Zhang S Y, Sun S Q, Pan Y H. Cubic algebraic curves interpo-
lation with geometric constraints [ J]. Chinese Journal of Com-
puters, 2001, 24(5) ; 509-515. [ 3k =70, #h~Fit, = 6 .
HET LR =AM AR B T]. 3L, 2001,
24(5): 509-515. ]

Bourhis G, Horn O, Habert O, et al. An autonomous vehicle for
people with motor disabilities [ J]. TEEE Robotics & Automation
Magazine, 2001, 8(1).:20-28.

© v [H R BT AR BT A



	fm.pdf
	目录.pdf
	英目录.pdf
	20130615.pdf



