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Arc and B-Spline Piecewise Interval and Reconstruction Method
Research Based on G1 Continuous Circular

FENG Xinghui,ZHANG Xu, JING Long,LIU Dong

(School of Mechanical Engineering,Shanghai University of Engineering Science ,Shanghai 201620, China)

Abstract: In the reverse engineering, the quality of cross section curve reconstruction determines the initial design intent

which can better reflect the object or not. High precision segmentation points extraction is the key to improve the quality

of reconstruction. For circular arc with B-spline curve reconstruction process, the point of uncertain piecewise interval

problems, the circular arc with B-spline linearization method was put forward. Connecting with the point of piecewise

interval on the basis of the principle of mathematical statistics method and reconstruction method based on the golden

section method, the high precision between the arc and B-spline segments were extracted. The living example proved

that the method could search for high segment among the existing data. The method is effective to solve the precision

segmentation point extraction of arc with B-spline.
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Figure 1  Calculate distance of various
points to center of circle
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Figure 2 Linear sketch of arc and B-spline
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Figure 3  Determine sketch of right endpoint of interval
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Figure 4 Determine sketch of left endpoint of interval



-32- BZETHI# Light Industry Machinery 2016 EFEE2 HA
2 [ER5 BHEMPEN SEEL A LRSI 5 TR
2.1 HHERARKIER Spyp— .
a(x” +y7) +bx +ey +d, =0,
W, 28 a,b,c,d, FIFYNEATRIX 0 REL, (
i R TR SRAT R - AT S AR EFHRAREM
B+ —dad, =1, #IRE LS, & Tt Bt

FIH R e U B 3 B AR & pRAR
SEIET n,p U P X4 ASHGE L, ) ARy
MR U TE B REARRRERREL N, 5 (w) , Ho,n 4]
SANEp  B ARSI i ARSI AR U A

U= {05...50,u]1+15...’um—[)—lﬁ1’ -1 }o

SRIGTFSEH S P —&ITE, — & p R (p+1) By
B HESR I T LI e SR
Clu) = Z:Nij(u)PiO
K P, R N, 3 R SRR JE R AR
2.2 HMFEMRIZER
[ 9IS A3 114 H A pREICH
minf(x) = Z}di = Zo ([a,b,c,d][« +y2,x,y,1]T)zo

A d, A B S B B A 1) AR
A il ) e/ —AIE LS B ORE AR
ST B EAG R (H BR R ) UF

mm;(a%ywm2=;[gmﬁwwn0$;

minf(P,) = Z(‘)Di(P());

sysgezepe [0 0 =0
SRR Lﬂphl—g):ogzlﬂh
P =[PyP, I AERE;Q, =100, | WEH

BAi 38050, (Po) AT R DA g,y ] B3 @ A8 a5
FYHT B RSB I L, AR E M B 2 d
R AL PRI HLR L HIHEES N, oA B AR SR HE PR
3 BRESERRER

FI A7E B B 23 B OB oy, V8 2 07 B R
MU BECE w3850 Bt D it 18 A 48 i R 0
o AELER T SRAE 5 B A 7 25 DR A B2 ), SR AR B Y
i b — A G TS bR o B, i fef o B
SAT ATRETE 2 RS s 2 ). DRI, 7R 5 20 B
JITAE AR DX 18] 2 R 8 4 70 B b — AR AR I e
AR R D0 73 B, AT S 4 14 i v 2 i 509 P PO

FES

HERN B

HS5 Henydxifhl

Figure 5 Flow chart of golden section method
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Figure 7 Actual processing and measurement workpiece
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Figure 8 Point cloud data of three

coordinates measuring machine
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Figure 9  Precision segmentation point

determining process of arc with B-spline
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Table 1  Comparison results of two methods
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