5.5. Editing a curve by s-polygon of b-spline curve

5.5. PenakTHpoBaHHe KPUBOii S-MOJHTIOHOM D-crnuiaiiHoBoii KpuBOii

After creating the b-spline curve on the pages Polyline3D, Tangent3D, converting NURBzS
curve to NURBS curve on the page NURBzS3D or reading NURBS models from CAD systems
can pass to its editing on page NURBS3D (Fig. 47).

[Tocne mocTpoenust b-crnaitHoBoM KprBoi Ha cTpanunax Polyline3D (puc. 50), Tangent3D,
xouBeptupoBanus NURBzS kpusoii B NURBS kpusyto na ctpanunie NURBzS3D nnn
cuntbiBauuss NURBS monenu n3z CAD cuctem MOKHO MIEPENTH K €€ pEIaKTUPOBAHUIO HA
ctpanuue NURBS3D (puc. 51).
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Quality Params of Curve:
Length = 628.4238556283096
Max Curvature =
0.010039413378914824

Min Curvature =
0.008944395743134256
Potential Energy =
0.06280699525556782

Derived the curvature graph and
curve paremeters: the length of the
curve, the meximum curvature of the
curve, the minimum curvature of the
curve, the value of the potential
energy of elastic strips along the
contour of the deformed curve. The
most important quality parameters

of the curve is continugus and
smooth chenge of curvature. These
parsmeters are estimated by the
curvature of the graphs: 1) the
curvature of the graph, built
directly on the curve [the button
Draw Curvature). To construct the
scaling factor is given by the

graph [the text box Scale: [1). Thex|
coefficient gives the ratio of P
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Fig. 50. Creation of b-spline curve of degree m = 10.

Puc. 50. ITocTpoenue b-cruiaiiHoBol KpuBo# cTeneHyd m = 10.

Is then executed transferring to page NURBS3D (button [To B-Spline]) (Fig. 51).

3arem BoinoaHseTcs nepexos Ha ctpanuily NURBS3D(knonka [To B-Spline]) (puc. 51)
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Quality Params of Curve:
Length = 628.4233556283096
Max Curvature =
0.010035413378914824

Min Curvature =
0.009544895743134296
Potential Energy =
0.06280695923556782

BHESIEHM DhadiE RPUBNSHHE I
TapAMETDH RpMBOH: IMMHA RpMBOH,
MARCIANBHAA KPMEMSHA EPMBOIE,
MMEMMANEEAS RPMEMSHA RpMBOH,
=HaUSHNE NOTEHNMATEHON SHEDDMM
yopyToR pelRM NedOPMMpOBAHHOR mO
ROHTYDY RPMBOH. CAMMMM BERHRIMI
TapaMETDAMM RAMECTEA RpPMBOR
ZENMOTCA DOPANOE TOATROCTH RpPMBOR It
INABHOCTE MSMEMEHMA KPMEMSHM. ST
TEpAMETPH ONEHMBASTCRE N0 TpadMERaM
mpuMEMSEE: 1) N0 DpadURY RpMBMSHH,
ToCTpOSHHOM HETOCPENCTBEHHO HA
mpuEOf (REOTRA Draw Curvature).
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Fig. 51. Editing the b-spline curve on page NURBS3D.

Puc. 51. PenakrupoBanue b-crutaiiHoBol kpuBoii Ha ctpanuiie NURBS3D.

Closed b-spline curves can be edited in the open, floating format (see Figure 52).

3aMKHYTbIE b-CcryIaliHOBbIE KPUBbIE MOXKHO PEJAKTUPOBATH B OTKPBITOM, IJIABAIOIIEM
dbopmare (puc. 52).
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Quality Params of Curve:
Length = 628.4233556283096
Max Curvature =
0.010035413378914824

Min Curvature =
0.009544895743134296
Potential Energy =
0.06280695923556782

BHESIEHM DhadiE RPUBNSHHE I
TapAMETDH RpMBOH: IMMHA RpMBOH,
MARCIANBHAA KPMEMSHA EPMBOIE,
MMEMMANEEAS RPMEMSHA RpMBOH,
=HaUSHNE NOTEHNMATEHON SHEDDMM
yopyToR pelRM NedOPMMpOBAHHOR mO
ROHTYDY RPMBOH. CAMMMM BERHRIMI
TapaMETDAMM RAMECTEA RpPMBOR
ZENMOTCA DOPANOE TOATROCTH RpPMBOR It
INABHOCTE MSMEMEHMA KPMEMSHM. ST
TEpAMETPH ONEHMBASTCRE N0 TpadMERaM
mpuMEMSEE: 1) N0 DpadURY RpMBMSHH,
ToCTpOSHHOM HETOCPENCTBEHHO HA
mpuEOf (REOTRA Draw Curvature).

JinA mOCTpOSHMA SANSSTCA ROSbOMMMERT
MACITAAHPOBSHNA DpAMRa [TERCTOBOE
mome Scale:[ 1), SHauemme
ROZOIMIMEETA SANAST OTHOmEHNME
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Fig. 52. Editing the s-polygon in the open, float format.

Puc. 52. PenaktupoBaHue s-IIOJUTOHA B OTKPBITOM, IIJIaBAIOLIEM QopmarTe.

For high-quality editing of end sites of the curve (Fig. 53) is also recommended to set float

format of s-polygon (Fig. 54). Or, at least, to use the float format
curve on the end sites of the curve.

for the quality control of the

JIns1 KaueCTBEHHOTO peaKTUPOBAHUs KOHIIEBBIX YYaCTKOB HE3AMKHYTOM KpuBOH (puc. 53)

PEKOMEHIyeTCS TAaK)Ke YCTaHABIMBATH IIaBaromuii popmart s-monurona (puc. 54). Mnu, xots

Obl, UCTIOJIB30BATh MJIABAIONINI opMaT JJIsl KOHTPOJIS Ka4ecTBa KPUBOM Ha KOHIIEBBIX yUaCTKax

KPHBOM.
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@ Quality Params of Curve: =
o Length = 1133.7871202558431
Max Curvature =
0.011385275535260751
Min Curvature = 0
Potential Energy =

13 ] 0.07573646998603299
Bumemem: rpadus mpymmsmM 3
mapameTyM ®puBod: mmmA RpHEOd,

7] hearcomamsnan npummma KpHmoH,
tmmATLEas RpUENSHA RpHEOT,
=HaUSHNE NOTEHNMATEHON SHEDDMM

[6) VIpyTOf pefiryM medOpMMpOBANHOR MO
ROWTYBY RpumOt. Cammm BamEmm
napamempam: nauecTEa KpUBOH
ABMMOTCA MOPANOR MUANKOCTH RpHBOH M
MIABHOCTS MSMEHEMMA KpMBMSHM. G
HapaMETM ONEHMBASTCE MO DpAdMEAM

RpuEMSHE: 1) [0 DpadMEy RpPMEMSHH,
mocTposmHOR HemOCpEnCTEEMNO HA
mpuEO# (RHODRE Draw Curvature).

Ima mocTpOSEMA SamasTeA ROSddTHENT
MacmTafMpORANIME DpadMRA [TeRCTOBOS
nome Scale:[ ). SHaueme
HODBIMIIENTA SATAST OTHOmEMNME
memnnnm MacHTABOBANIOT
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mpuEod; 2) oM mo rpadsmy BMma F(x) s
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Fig. 53. S-polygon of b-spline curve in a clamped format.

Puc. 53. S-nonuron b-crialiHOBO# KpHBOiA B 3aKphITOM (hopMaTe.
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Quality Params of Curve:
Length = 1133.7871202555431
Max Curvature =

0.011385275535260751

1 Min Curvature = O

Potential Energy =
0.07573646958603253

BHESIEHM DhadiE RPUBNSHHE I
e TapAMETDH RpMBOH: IMMHA RpMBOH,
MARCIANBHAA KPMEMSHA EPMBOIE,
MMEMMANEEAS RPMEMSHA RpMBOH,
=HaUSHNE NOTEHNMATEHON SHEDDMM
yopyToR pelRM NedOPMMpOBAHHOR mO
ROHTYDY RPMBOH. CAMMMM BERHRIMI
TapaMETDAMM RAMECTEA RpPMBOR
e o AEMMOTCA DOPAROE TNATROCTH RpMBOIE M
INABHOCTE MSMEMEHMA KPMEMSHM. ST
TEpAMETPH ONEHMBASTCRE N0 TpadMERaM
mpuMEMSEE: 1) N0 DpadURY RpMBMSHH,
ToCTpOSHHOM HETOCPENCTBEHHO HA
mpuEOf (REOTRA Draw Curvature).
JinA mOCTpOSHMA SANSSTCA ROSbOMMMERT
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Fig. 54. S-polygon of b-spline curve in a float format.

Puc. 54. S-nonuron b-craiiHoBoN KpUBOH B OTKPBITOM (popmare.



In the clamped format (Fig. 53) the impact of control points that are close to the ends of the
curve, the shape of the curve is extremely unstable, especially at high degrees of the spline. This

is easily verified as follows. Change the position of second or third point of s-polygon in a

clamped format, so that, in your opinion, not worsen the quality of the curve (Fig. 55).

B 3akpsiTom (clamped) ¢popmare (puc. 53) BIusHEE YIPABISIOMNUX TOUEK, OJTU3KUX K

KOHIIaM KPHBOM, Ha (pOpMy KpHBOU KpailHEe HEYCTOWYUBO, OCOOCHHO, IMPU BHICOKUX CTETICHSX

CIUIaitHa. ITO JIETKO IIPOBEPSIETCS CASAYIOIMM 00pa3oM. M3MennTe mo3umuu 2-oi win 3-ei

TOYKH S-TIOJIMTOHA B 3aKPbITOM (opMaTte, Tak, 4To, 10 BallleMy MHEHHIO, KAUeCTBO KPUBOM He

yxyawmurcs (puc. 55).
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Quality Params of Curve:
Length = 1133.9035254574157

Max Curvature = 0.01138527552883556
Min Curvature = O

Potential Energy =
0.07572411680067001

BHESIEHM DhadiE RPUBNSHHE I
TapAMETDH RpMBOH: IMMHA RpMBOH,
MARCIANBHAA KPMEMSHA EPMBOIE,
MMEMMANEEAS RPMEMSHA RpMBOH,
=HaUSHNE NOTEHNMATEHON SHEDDMM
yopyToR pelRM NedOPMMpOBAHHOR mO
ROHTYDY RPMBOH. CAMMMM BERHRIMI —
TapaMETDAMM RAMECTEA RpPMBOR
ZENMOTCA DOPANOE TOATROCTH RpPMBOR It
INABHOCTE MSMEMEHMA KPMEMSHM. ST
TEpAMETPH ONEHMBASTCRE N0 TpadMERaM
mpuMEMSEE: 1) N0 DpadURY RpMBMSHH,
ToCTpOSHHOM HETOCPENCTBEHHO HA
mpuEOf (REOTRA Draw Curvature).
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Fig. 55. Change of position of the 3d point of s-polygon in the clamped format.

Puc. 55. U3menenune nonoxeHus 3-eil TOYKH S-TIOJTUTOHA B 3aKPHITOM (popmare.

Go to the float format. The form of s-polygon will change, and probably for the worse (Fig.

56).

[epeiinuTe k TuaBaromemMy Gopmary. opma s-MoOIUroHa U3MEHUTCS, U CKOPEE BCETO, B

XYJIIYI0 CTOPOHY (pHuc. 56).



