6. Options of refining of the curve

6. Onuuu papuHUPOBAHUS KPUBOM
6.1. Option Fairing

6.1. Onuus Fairing

Mode of improving of the curve is activated by switch [Fairing] in Fairings region.

Pexxum ynyuieHus: KpuBoi BkItouaeTcs nepekitoyarenem [Fairing] B o6nactu Fairings.

This option allows to improve the quality of the curves by creating v-curves on the convex
sites of the polyline.

Omnuus no3BOJISET YJIy4IlaTh KaueCTBO KPUBBIX ITYTEM IOCTPOEHHUS HA BBITYKJIBIX Y4acTKax
JIOMaHOM JIMHUU V-KPUBBbIX.

V-curve is virtual convex 5-th order smoothness curve with the smooth variation of
curvature. V-curve - the envelope of a continuous family of double-touching conics. Adjacent
conics tangent to each other at two points.

V-KkpuBasi 3TO BbINYKJIas BHUpPTyajbHas KpuBas S5-r0 MOpSAJKa IJIaJKOCTH C IUIABHBIM
HU3MCHCHUCM KPUBU3HBI - OFI/I621}OLI_la}1 HCTIPCPBIBHOI'O MHOXCCTBA KOHHYCCKUX KPHBBIX
JIBOMHOTO CONTPUKOCHOBEHHSI.

Points of v-curve generated by sequential subdividing of discrete families of double
touching conics.

Touku V-KpUBOW TEHEPUPYIOTCS IIYTEM IIOCJIEAO0BATEIIFHOIO YIUIOTHEHUSI JHUCKPETHBIX
MHOXCECTB KOHUYCCKHUX KPUBBIX I[BOI\/’IHOFO COITPUKOCHOBCHUA.

New points are generated between adjacent double-touching conics.

HoBble TOUKH FeHEepUPYIOTCS MEXKTY CMEKHBIMU KPUBBIMHU JBOMHOTO COITPUKOCHOBEHHS.

In the web-application is used to approximate the points and the differential characteristics
of the v-curve of once subdividing.

B web-npunoxkeHun s anmpoOKCHMAIIMKM MCTIOIB3YIOTCS TOYKM U JauddepeHInanbHbIe
XapaKTEPUCTUKU V-KPUBOM OJJHOKPATHOTO YIIJIOTHEHHS.

The default option is always enabled, which allows to modeling the curves of high quality
(see Fig. 3). Compare with the curve created with off option (Figure 44).

OHLll/lﬂ IO YMOJYaHHUI0 BCCTIda BKIIOYCHA, YTO ITO3BOJIAACT MOJACIIUPOBATL KPUBBLIC BBICOKOI'O
kauyecTBa (cM. puc. 3). CpaBHHUTE ¢ KPUBOI1, TOCTPOCHHOM NMPHU BBIKIIOUYEHHOM onuu (puc. 44).
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Fig. 57. The curve created with off option Fairing.
Puc. 57. TloctpoeHune KprBOH ¢ BBIKIIIOUEHHOH ommuei Fairing.

6.2. Option Fairing + Arranging

6.2. Onuust Fairing + Arranging

Option Fairing + Arranging allows to redistribute the points on a virtual polygonal of the
curve with a density of distribution of points proportional to the curvature of the curve.

Omnus Fairing + Arranging mo3BoJiseT nepepacnpeeisTh TOUKH JOMaHOH Ha BUPTYalbHOU
KPHBOM C IJIOTHOCTBIO PacIpeiesIeHus], IPONOPLIHUOHAIBHON KPUBU3HE KPUBOM.

This option is useful for creating the b-spline curves. Compare the quality of the
approximations of the same determinant by b-spline curve tenth degree created without the
option of redistribution (see section 2.3, Fig. 11) and with the option of redistribution (Fig. 58).

Onmus 1moje3Ha TP TOCTPOCHUH  b-CIUNIAHHOBBIX  KpUBBIX. CpaBHUTE KadeCTBO
npubmkeHus b-crutaiinoBoi KpuBoit 10-0i cTeneHu MOCTpoeHHOM Ha oAHOM U ToM ke ['O 6e3
BKJIIOUCHHOW ommuu nepepacnpenenenus (cm. m. 2.3, puc. 11) ¥ ¢ BKIIOYEHHOH ONIUEH
nepepacnpeneneHus (puc. 58).
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Fig. 58. Approximation with the option Fairing + Arranging.

Puc. 58. Annpokcumanus ¢ BKItoueHHOM ommuei Fairing + Arranging.

Compare:

1). The accuracy of approximation with the option turned off:

Quality Params of Curve:

Length = 628.4239566283096

Max Curvature = 0.010039413378914824

Min Curvature = 0.009944895743134296

Potential Energy = 0.06280699929556782

The change of curvature (- 0.010039413378914824 0.009944895743134296) = 9.45176e-
005.

CpaBHure:

1). TouHOCTH anMpOKCUMAIIMH C BHIKJIIOYEHHON ONIUEH:

Quiality Params of Curve:

Length = 628.4239566283096

Max Curvature = 0.010039413378914824

Min Curvature = 0.009944895743134296

Potential Energy = 0.06280699929556782

buenne kpuusznbl (- 0.010039413378914824 0.009944895743134296) = 9.45176e-005.

2). The accuracy of approximation with the option turned on:

Quality Params of Curve:

Length = 628.3234675839047

Max Curvature = 0.010013745152813789

Min Curvature = 0.009988283287117027

Potential Energy = 0.06281702239931983

The change of curvature (- 0.010013745152813789 0.009988283287117027) = 2.54619e-
005.

2). 1 TouHOCTH anmpoKCUMaluy MpU BKIIOYEHHOU ONIUU:
Quality Params of Curve:



Length = 628.3234675839047
Max Curvature = 0.010013745152813789
Min Curvature = 0.009988283287117027

Potential Energy = 0.06281702239931983
buenne kpususnsl (- 0.010013745152813789 0.009988283287117027) = 2.54619e-005.

Variation of the curvature decreased (/ 9.45176e-005 2.54619e-005) = 3.71212 times!

The graph of the curvature F (x) is almost horizontal line.
buenune xkpuBu3HbI YyMeHbIIMJIOCh B (/ 9.45176e-005 2.54619e-005) = 3.71212 pa3za!

I'padux kpuBu3nbl F(X) npeacrasiisieT NPaKTHYeCKU FOPU30HTATbHYIO JIMHHUIO.



