5. Editing a curve in the web-application

5. PenakTupoBanue KpuBoii B Web-npusio:xkennn

After the creation of a curve on a base polyline or a tangent polyline on a clean sheet, or
reading the curve from of CAD-systems and its improvement can edit a curve, using the 5 types
of geometric determinants.

[Tocne mocTpoeHus KpUBOM HA JIOMAHOW WM KacaTeIbHOW JJOMAHOW C YHCTOTO JIMCTA WU
cunTeiBaHus KpuBo u3 CAD-cuctem M ee yiaydllleHHs MOXHO NEPEHTH K PelaKTHPOBAHMIO
KpI/IBOﬁ C MCIIOJIb30BaHUEM S5-TH TUIIOB rCOMCTPHUICCKUX OHpGZ[CJTHTCJTGﬁ.

The basic techniques in web-application is a curve modeling techniques using two types of
dual geometric determinants of the O-th order of fixation (on the classification of prof.
V.A.Osipov [Osipov, 85]) form a base polyline and tangent polyline. The property of duality of
geometric determinants of the form a base polyline and tangent polyline defining the v-curve
derives from the duality properties of geometric determinants of the form 5 points and 5 tangents
defining a conical curve. In modeling the curve can take advantage of a tangent polyline to
define the shape of the curve, and the base polyline for positioning a curve. In essence, these
two methods represent one method: a method to modeling the curve with the help of the
generalized dual determinant of the 0-order fixation.

bazoBeiMu METOAaMH B WGb-HpHJ’IO)KGHl/ll/I SABJIIAKOTCA METOAbI MOJICIMPOBAHUA Kpl/IBOf/’l C
IIPUMEHEHHUEM JIBYX JIyaJIbHbIX BHJIOB FreoMeTpuueckoro onpenenurens 0-ro nopsaka puxkcanuu
(mo knaccudukamuu npod. B.A.Ocunosa [Ocunos 85]) Buaa onmopHO# JTOMaHOM U KacaTeIbHOU
nomaHoU. CBOMCTBO IyaJIbHOCTH I'€OMETPUYECKUX OIPENECIMUTENICH BUIa OINIOPHOM JIOMaHOW U
KacaTeJbHOW JIOMAHOM, OIPENEISIIONIUX V-KPUBYIO, HACIEIYETCS M3 CBOMCTBA JyaJIbHOCTH
rCOMCTPHUICCKUX onpe):[eJmTeneﬁ BUIa 5-TH TOYEK U 5-THU KacCaTCJIbHBIX, OIMPCACIIAIOIINX
KOHHUYECKYIO KpuBYHO. [Ipu MoJiennpoBaHMN KPUBOM MOKHO MCIIOJb30BaTh MPEUMYIIECTBA KaK
KacaTeJbHOM JIOMaHOM nans ompeneneHuss (GopMmbl KpUBOH, TaKk U OMNOPHOM JIOMaHOM s
MO3UIIMOHMpPOBaHMsS KpuBoil. [lo cyiiecTBy 3TH ABa MeTOJa MPEACTaBISIOT OJIUH CHOCO0:
CI0co0 MOCTHPOBAHUS KPUBOH € MOMOLIBI0 00001IEHHOI0 1yaJIbLHOI0 onpenenuress 0-ro
nopsiika GuKcanum.

The third type of a geometric determinant is base polyline of order 2 fixation (on the
classification of prof. V.A.Osipov [Osipov, 85]) or geometric determinant structuring the
modeling curve on the Hermite scheme. At each point the tangent, the value of the curvature and
the curvature vector are defined. The method uses two approximation schemes via geometric
rational Bezier cubic spline used to approximate the v-curve. The first scheme allows
approximate geometrically exactly the conic curves. The second scheme is approximates with a
sufficiently high quality parts of the curves with a sharp change of curvature.

TpeTbuM BHIOM F€OMETPUUYECKOTO OMPEACIIUTEINS SBISIETCS ONOPHAs JJoMaHas 2-Tro MopsijiKa
¢ukcanuu (no knaccudukanuu npod. B.A.Ocumnosa [Ocumnos 85]) niau reoMmeTpruueckuii
ONPEACIUTEND, CTPYKTYPUPYIOIIUN MOJETUPYEMYIO KPUBYIO 11O cxeMe IpMuta. B kaxaoi
TOYKE 3aaCTCA KaCaTClIbHas, 3HAYCHUC KPUBU3HBI 1 BEKTOP KPUBU3HBI. B METOAC
HUCIIOJIB3YIOTCA CXEMbI AlIIIPOKCUMAIMK IMTOCPCACTBOM I'€COMETPHUYCCKOI'O PAlMOHAJIIBHOI'O
Ky6I/I‘{CCKOFO cIUIaliiHa BeBBG, MNPUMCHACMBIC IJIA allIIPOKCUMAIINN V-KpHBOﬁ. HepBasI cxXemMa
anmpoOKCUMAIIMK MO3BOJISIET F€OMETPUUYECKH TOYHO MPUOIMKATh KOHUYECKHE KpuBbie. Bropas
cxXeMa HpI/I6HI/I>KaeT C I0CTATOYHO BBICOKUM KAa4YCCTBOM YUACTKH KPUBLIX C PE3KUM NU3MCHCHUCM
KPUBU3HEI.

The fourth type of the geometric determinant - a generalized b-polygon (gb-polygon) of
geometric Bezier spline. Is possible to elevate the degree (to 10th) of spline, to subdivide the
specification (gh-polygon) of the geometric determinant, to edit control points of gb-polygon. If
a geometric spline curve exactly approximates conic (circle or ellipse), is possible to convert



the geometric spline to real spline curve of the 6th degree, with continuous partial derivatives up
to order 5, then elevate the degree (to 10th) and convert geometrically exactly to a rational b-
spline curve.

UYeTBepThlii BUJI TEOMETPUUYECKOTO OMPEAEIUTENS - 00001IEeHHbIN b-110aUroH (gb-1oJuroH)
reoMeTpuYecKoro criaiina besbe. MoxkHo noBeimaTh crenens (10 10-oif) cruiaiiHa. YIoTHATh
cneuudukanuio (to subdivide gb-polygon) reomerpuueckoro onpenenutens. PenaktupoBarsb
yIpaBISIONIUE TOYKU gb-nonurona. Eciu reomerpuueckuii CrutaiiH TOYHO MPUOIIHKAET
KOHUYECKYIO KPUBYIO (OKPYKHOCTb MJIU 3JUIMIIC), TO TEOMETPUUECKHUI CITIAaliH MOYXKHO
npeoOpazoBaTh B ACMCTBUTEIHHO CIUIAMHOBYIO KPUBYIO 6-0i CTENIEHH, HEITPEPHIBHYIO JI0
YACTHBIX ITPOU3BOJHBIX 5-TO NOPAIKA, a 3aTEM ITOBBICUTH CTeNEeHb (10 10-0i1) 1 KOHBEPTUPOBATH
reOMEeTPUYECKU TOYHO B PAIIMOHAIBHYIO b-CIIJIaiiHOBYIO KPUBYIO.

The fifth type of the geometric determinant - s-polygon of b-spline curve. You can edit the
control points of s-polygon, subdivide specification ( s-polygon) of the geometric determinant,
add nodes.

[TaTBIli BUJ TEOMETPUYCCKOTO ONPEACIUTENS - S-TIOJIMTOH b-CIUTAfHOBOW KPUBOH. MOXKHO
pPENaKTUPOBaTh YIPABIISIFOIIME TOYKU S-TIOJIMTOHA, YIUIOTHATH cnenudukanuio (to subdivide s-
polygon) reoMeTpru4ecKOro OnpeAeaInTess, JOKaIbHO YIUIOTHATh 100aBJICHUEM Y3JI0BbIX TOUEK.

Preparation of input data
HO&FOTOBKH HUCXOJAHBIX JaHHBIX

The initial geometric determinants may be 1) prepared in CAD-systems, and read in the
DXF format, 2) were obtained from other pages of creating and editing of curves, 3) read as
samples from the list of samples in the current page. 4) were prepared directly on the graphical
display by placing of control points.

HcxomHpIe TEOMETPUYECKHUE ONIPEACIUTEN MOTYT ObITh 1) moarorosieHsl B CAD-cucremax
u cuutanbl B popmare DXF. 2) momydyeHsl ¢ Ipyrux CTpaHUI] NOCTPOEHUS U PEAAKTUPOBAHUS
KpUBBIX; 3) CUMTaHBl KakK o0O0pa3lbl W3 CIHCKOB OO0pa3lloB Ha TEKyIleW cTpaHule. 4)
MOJIFOTOBJIEHBI HETIOCPEICTBEHHO Ha TpauuecKoM SKpaHe pa3MElIeHHEM KOHTPOJIbHBIX TOYEK.

5.1. Editing a curve on a base polyline

5.1. PenakTupoBaHue KpPHBOIl HA ONIOPHOM JIOMAHOM

The curve is created and edited on a base polyline (Fig. 34). The modeling curve exactly
passes through the vertexes of base polyline. The form of the base polyline isogeometrically
(shape preserving) determines the shape of the modeling curve. Is possible equip a base polyline
with tangent vectors at the endpoints and at the points of inflection, and with the values and the
vectors of the curvature at the endpoints.

KpuBasi ctpoutcs u pegakTUpyeTcst Ha OopHO JoMaHoit (puc. 34). Moaenupyemasi KpuBas
TOYHO MPOXOJIUT YEPE3 TOUKHU OMOPHOM JIoMaHOH. DopMa ONTOPHOM JIOMAaHOW U30T€OMETPUUECKU
onpeznenser GopMmy MoaenupyemMoil KpuBoi. MOXXHO OCHAIlaTh OMNOPHYIO JIOMaHYIO
KacaTeJIbHBIMU BEKTOPAMH B KOHIIEBBIX TOUKAX U B TOUKaX Iepernda, 3HaYCHUsIMU U BEKTOPaMU
KPUBU3HBI B KOHLIEBBIX TOUKAX.
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Instructions and MMessages Clear j
Quality Params of Curve:
Length = 627.9107716573916
Max Curvature =
0.010000020058766546
Min Curvature =
0.0095995983950478661
Fotential Energy =
0.06279109731512615
Derived the curvature graph and
curve parameters: the length of the
curve, the maxirum curvature of the
curve, the minirum curvature of the
curve, the value of the potential
energy of elastic strips along the
contour of the deformed curve. The
most important gquality parameters
of the curve is continuous and
smooth change of curvature. These
parameters 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
y scaling factor is given by the
ea—
graph [the text box Seale: [1). Thex|
coefficient gives the ratio of P
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Fig. 34. Editing a curve on a base polyline.
Puc. 34. PenaktupoBaHu€ KpUBOW HA ONMOPHOM JIOMaHOM.

In the Edit region the mode is set to edit:

[Segments] - sets the mode for positioning of segment polyline.

[Vertices] - sets the mode to edit control points.

[Tangents] - sets the mode to edit the tangent vectors at the endpoints and at the points of
inflection.

[Curvatures] - sets the mode to edit the curvature values at the endpoints of the polyline.

B o6mactu Edit ycranaBIuBarOTCS peKUMBI peTaKTUPOBAHMS:

[Segments] - ycranaBnuBaeT pexuM MO3UIIMOHUPOBAHUS CETMEHTA OITOPHO# JIOMAaHOM.

[Vertices] - ycranaBmuBaeT pexxuM peAaKTUPOBAHHUS OMIOPHBIX TOUEK.

[Tangents] - ycranaBnuBaeT pexXuM peAaKTUPOBAHUS KAaCATEIbHBIX BEKTOPOB B KOHIIEBBIX
TOYKaX M B TOUKAX Mepernda KpUBOM.

[Curvatures] - ycraHaBiauBaeT peHM peIaKTUPOBAHUS 3HAYCHWI KPUBU3HBI B KOHIIEBBIX
TOYKaX JOMaHOM.

Edit objects, respectively, set a editing mode is possible in graphical mode using the
pointing device moving the control points and setting the position of the object being edited with
the buttons of positioning [Next], [Prev], [Change Index], a text box Set: [ ], and editing the
values of the coordinates of the objects by pressing [Get Params], [Set Params] and text fields
X:[1Y:[1 Z [1 Value: [ ]. The text box Value: [] is used to read and set the value of the
curvature. With the button [Delete] is removed the current control point.

Pel{aKTI/IpOBaTB O6’beKTBI, COOTBCTCTBCHHO YCTAHOBJICHHOMY pPCXKXUMY, MOKHO Kd4K B
rpauYecKoM peKMMe ¢ TIOMOIIBIO YCTPOICTBA yKa3aHUS MEPEeMEIIeHHEeM KOHTPOJIBHBIX TOYEK,
TaK U YCTaHOBKOfI MNO3UIUKU PCHAAKTUPYECMOTO oOBeKTa ¢ MOMOIIBbIO KHOITOK ITO3UIIUOHUPOBAHUS
[Next],[Prev],[Change Index], TexctoBoro mons Set:[ | W pegakTHPOBAHUEM 3HAYCHHIA
KOOPJIMHAT 0OBEKTOB ¢ MOMOIIBI0 KHOTOK [Get Params], [Set Params] u TekctoBsix monent X:[ |,
Y:[ ], Y:[ ], Value:[ ]. TekcroBoe mone Value:[ | ucmonb3yercs AJsi CUMTHIBAHUS U 3a/IaHUS
3HaueHus KpuBu3HbL. C momMorsio kHonku [Delete] yaansercs Texyias KOHTPOIbHAs TOYKA.

Editing the shape of the curve at the site of inflection



PenaxktupoBanue ¢gopMbl KpUBOIi Ha yYyacTKe neperndoa

At modeling curve on a base polyline a points on sites of inflection can be defined explicitly
as the inflection points by setting the tangent vectors (an sample is given on the page Polyline3D
in list [Select Sample], Fig. 35).

l_[pI/I MOICIIMPOBAHUN KpHBOﬁ Ha Ol'[OpHOﬁ JIOMaHOM TOYKH Ha ydacTKax nepen/l6a MOXHO
OIPEEIIATh IBHO KAaK TOUKH Ilepernda ¢ kacarelbHbIMU BEKTOPAMHU (TaKoi MpuMep MpUBEECH Ha
crpanuiie Polyline3D B crincke [Select Sample], puc. 35).
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Instructions and MMessages Clear

Quality Params of Curve:
Length = 1139.5575046446235
Max Curvature =
0.012401018912155089

Min Curvature = O

Potential Energy =
0.08520746600221872

Derived the curvature graph and
curve parameters: the length of the
curve, the maxirum curvature of the
curve, the minirum curvature of the
curve, the valus of the potential
energy of elastic strips along the
contour of the deformed curve. The
most important gquality parameters
of the curve is continuous and
smooth change of curvature. These
parameters 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). The

coefficient gives the ratio of |
raximum curvature scaled to the P
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Fig. 35. Modeling the curve on a base polyline with inflection sites.
Puc. 35. MoaenupoBanue KpUBOW Ha OTIOPHOM JIOMAaHOH ¢ y4aCTKaMH Ieperuoa.

Is possible to edit the shape of the site of inflection by using the tangent vector at the point
of inflection. Mode is set to [Tangents] and edited the direction of the tangent vectors (Fig. 36,
37).

MoxHo ympaBisaTh popMoi ydacTka meperuda ¢ MoMoIIbI0 KacaTelIbHOTO BEKTOpa B TOUKE
nepernba. YcTraHaBiauBaeTcs pexxuM [ Tangents] m penakTHpyIOTCsS HampaBieHUs KacaTeabHbIX
BEKTOpPOB (puc. 36, 37)
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Fig. 36. Editing the tangent vectors.
Puc. 36. PenaktupoBaHue KacaTeJIbHBIX BEKTOPOB.
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Instructions and Messages Clear j

Quality Params of Curve:

Length = 1136.945026251054

Max Curvature = 0.01063041477413004
Min Curvature = O

Potential Energy =
0.08013481511637026

Derived the curvature graph and
curve parameters: the length of the
curve, the maximum 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 continuous and
smooth change 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). The
coefficient gives the ratio of

meximum curvature scaled to the |
length of the curve, 2), or P
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Fig. 37. Editing the site of inflection.

Puc. 37. PenaktupoBanue ydactka neperuoa.

Editing the direction of the tangent vector at the point of inflection possible to get a good
graph of the curvature on the site of inflection (Fig. 38).

Pe)IaKTI/IpOBaHI/IeM HarpaBJICHUA KaCaTCJIbHOT'O BCKTOPA B TOUYKEC neperHGa MO>XHO Z[O6I/ITBC$[
XOpOIIIETO paclpeesieHHs] KpUBU3HBI Ha ydacTke neperuoda (puc. 38).
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Instructions and MMessages Clear j

Quality Params of Curve:
Length = 1134.8753835675936
Max Curvature =
0.010878522699791787

Min Curvature = O

Potential Energy =
0.07721676347131357

Derived the curvature graph and
curve parameters: the length of the
curve, the maxirum curvature of the
curve, the minirum curvature of the
curve, the valus of the potential
energy of elastic strips along the
contour of the deformed curve. The
most important gquality parameters
of the curve is continuous and
smooth change of curvature. These
parameters 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). The

coefficient gives the ratio of -
raximum curvature scaled to the P
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Fig. 38. The edited site of inflection.

Puc. 38. OTpenakTupoBaHHBIN y4acTOK meperuoa.

Is possible to edit the shape of the curve on the end sites by specifying the tangent vectors
(Fig. 39) and the values of curvature (Fig. 40).

MokHO ympaBiaTh (GOPMOH KPUBOW Ha KOHIIEBBIX YYacTKaX KpPHBOW 3aJaHUEM
KacaTeJIbHBIX BEKTOPOB (puc. 39) u 3HaueHui KpuBU3HHI (puc. 40).
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Instructions and MMessages Clear j

Quality Params of Curve:
Length = 1133.963433356771
Max Curvature =

0.011297869167771453

Min Curvature = O

Potential Energy =
0.07588585711253936

Derived the curvature graph and
curve parameters: the length of the
curve, the maxirum curvature of the

curve, the minirum curvature of the
curve, the valus of the potential
energy of elastic strips along the
contour of the deformed curve. The
most important gquality parameters
of the curve is continuous and
smooth change of curvature. These
parameters 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). The

coefficient gives the ratio of |
raximum curvature scaled to the P
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Puc. 40. VYmpaBnenue ¢opMoli KpHUBOW Ha KOHIIEBBIX YydYacTKaX KpPHUBOW 3a/laHUEM
KaCaTCJIbHBIX BCKTOPOB.
Fig. 40. Editing the shape of the curve on the end sites by specifying the tangent vectors.




KoHIIeBBIC KacaTeabHbIE OTPEAaKTUPOBAHBI HA CTPOTO TOPU3OHTAIBHEIC KacaTeIbHbIE.
VYCTaHOBJIEH PEXUM DPEIAKTHPOBAHUS KPUBU3HBI M J100aBJICHbI KPHUBH3HBI B KOHIIEBBHIX
Toukax (puc. 41).
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Quality Params of Curve:
Length = 1133.9628191599288
Max Curvature =
0.011298329451974813

Min Curvature = O

Potential Energy =
0.07583618404152118

Derived the curvature graph and
curve parameters: the length of the
curve, the maximum 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 continuous and
smooth change 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). The

coefficient gives the ratio of hd
max imum curvature scaled to the P
Fairings Edut: Create Curve Read Data Write Data:
¥ fairing Mode: [Cupvatures Segments | “erices | Test Geometric Data | Create | NURBS Model from AutoCAD | NURES Model to AutaCAD |
™ feiring + Tangents | Curvatures | Straighten |
arranging Postion [ P;gpromahon 3D Polyline from KOMPAS 30 | NURES Madel to KOMPAS 30 |
*® by Bezer Spline
Set:[ig Prev | Next | Setnd ;
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close:
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Fig. 40. Editing the shape of the curve on the end sites by specifying the tangent vectors and
the values of curvature.
Puc. 41. VYnpasnenue QopMoii KpHBOW Ha KOHIIEBBIX YYacTKax KpPHUBOW 3aJaHHEM
KacCaTCJIbHBIX BEKTOPOB 1 3HAa4YCHUU KPWBU3HBI.

Then the values of the curvature have changed. At the starting point of the curvature is
reduced, at the end point the curvature is increased (Fig. 42).

3aTeM 3HA4YCHUS KPHUBU3HbI HW3MCHCHBLI. B HavanpHOM TOYKE KpHBHU3HAa YMCHBIICHA, B
KOHEYHOM ToukKe yBenudeHa (puc. 42).
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Quality Params of Curve:
Length = 1134.4406834198526
Max Curvature =
0.011574147128982405

Min Curvature = O

Potential Energy =
0.07635155512127209

Derived the curvature graph and
curve parameters: the length of the
curve, the maxirum curvature of the
curve, the minirum curvature of the
curve, the valus of the potential
energy of elastic strips along the
contour of the deformed curve. The
most important gquality parameters
of the curve is continuous and
smooth change of curvature. These
parameters 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). The

cosfficient gives the ratio of -
raximum curvature scaled to the P
Fairings: Edit: Create Curve: Read Data TWrite Data:
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& by Bezier Spline
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Fig. 42. Editing the values of the curvature at the endpoints of the curve.
Puc. 42. PenaktupoBaHue 3Ha4€HUI KPUBU3HBI B KOHIIEBBIX TOYKAX KPUBOMH.

5.2. Editing a curve on a tangent polyline

5.2. PenakTupoBaHue KPHMBOIl Ha KacaTeJbHOH JIOMaHOM

The curve is created and edited on a tangent polyline (Fig. 43). The modeling curve is just
tangent for the links of a tangent polyline. The form of the tangent polyline isogeometrically
(shape preserving) determines the shape of the modeling curve. Is possible equip a tangent
polyline with fixed points on links on sites of inflection, and with the values and the vectors of
the curvature at the endpoints.

KpuBasi ctpoutcst M penaktupyercs Ha KacaTelbHOH JiomaHou (puc. 43). Mogenupyemas
KpuBasi TOYHO KacaeTcsi 3BEHbEB KacaTelabHOW JiomaHoW. PDopma KacaTelbHOM JIOMaHOU
W30T€OMETPUUECKH  ompenenseT Gopmy MoaenupyemMond KpuBoW. MOXKHO  OCHAIAaTh
KacaTeNbHYI0 JIOMaHyl0 (UKCHPOBAHHBIMH TOYKAMH Ha 3BEHBSIX Y4YacTKOB TMeperuda W
3HAYEHUSIMHU U BEKTOPaMH KPUBHU3HBI B KOHIIEBBIX TOUKAX.

It is recommended to use together with the base polyline: after curve creation on a base
polyline (Fig. 34) can pass to the tangent polyline (Fig. 43) by pressing [To Tangent Polyline].
Geometrically, the curve does not change.

Pexomennyercs wucnons3oBarb coBMecTHO ¢ ['O BHJa ONOPHOM JIOMAaHOW: TIOCHE
noctpoeHus kpuBoi Ha ['O Buma omopHoi jgomanoi (puc. 34) moxkHo mepedtu k ['O Buaa
kacatenbHOU (puc. 43) Haxaruem kHomku [To Tangent Polyline]. ['eomerpuuecku xpuBas He
MEHSETCS.
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Quality Params of Curve:
Length = 627.9107955033345
Max Curvature =
0.010000022907608952

Min Curvature =
0.0099999803 64850053
Potential Energy =
0.06279105449455923

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

IInT DOCTPOSHMA SANASTER ROSBMIMERT
MacmTaBNpOBaHMA TpadMRAa (TERSTOBOE

mome Scale:[ 1). 3mauemte -
KOSHOMIMERTA SANAST OTHOmENME P

Fairings: Edit: Create Curve: Read Data TWrite Data:
¥ fairing Mode: [Vertices Segments | “ertices | Test Geometric Data | Create | MNURBS Model from AutoCAD | NURBS Modsl to AutoCAD |
Topol FixPoints | Curvatures | Straighten | Approximation:
;pi oga; @ by Beder Spline 3D Polyling from KOMPAS 30 | NURES Madel to KOMPAS 30 |
* close: .

Pozition: [ by B-Spline
Cunclosed Degree:la_ Zelect Sample:
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Fig. 43. Curve, structured by tangent polyline.
Puc. 43. KpuBas, CTpyKTypupOoBaHHas KacaTeJIbHON JJOMaHOM.

In the Edit region the mode is set to edit:

[Segments] - sets the mode for positioning of segment polyline.

[Vertices] - sets the mode to edit control points.

[FixPoints] - sets the mode to edit fixed points on links of inflection.

[Curvatures] - sets the mode to edit the curvature values at the endpoints of the polyline.

B o6mactu Edit ycranaBIuBarOTCS peKUMBI peTaKTUPOBAHMS:

[Segments] - ycranaBimBaeT pekuM MO3UIIMOHUPOBAHKS CErMEHTA KacaTeIbHOM JJOMaHOM.

[Vertices] - ycranaBmuBaeT pexxuM peJaKTUPOBAHUS BEPIIUH JTOMAHOM.

[FixPoints] - ycTanaBimBaeT pexuM peAaKTUPOBAHUS (PUKCUPOBAHHBIX TOYCK HA 3BEHBSIX
y4acTKOB Tiepernoa KpuBoOH.

[Curvatures] - ycraHaBiauBaeT peHM peIaKTUPOBAHUS 3HAYCHWI KPUBU3HBI B KOHIIEBBIX
TOYKaX JOMaHOM.

Edit objects, respectively, set a editing mode is possible in graphical mode using the
pointing device moving the control points and setting the position of the object being edited with
the buttons of positioning [Next], [Prev], [Change Index], a text box Set: [ ], and editing the
values of the coordinates of the objects by pressing [Get Params], [Set Params] and text fields
X:[1Y:[1 Z [1 Value: [ ]. The text box Value: [] is used to read and set the value of the
curvature. With the button [Delete] is removed the current control point.

PenaktupoBaTh OOBEKTHI, COOTBETCTBEHHO YCTAHOBICHHOMY pEXKHUMY, MOXXHO Kak B
rpauvIecKoM pekruMe C TOMOIIBIO YCTPOMCTBA YKa3aHUS MEPEMENICHHEM KOHTPOJIBHBIX TOYEK,
TaK ¥ YCTAHOBKOMW MO3HIIMU PEIAKTUPYEMOro 00BEKTa C TOMOIIBI0 KHOMOK MO3HIIMOHUPOBAHUS
[Next], [Prev], [Change Index], TekcroBoro moms Set:[... | U peAaKTUpPOBaHUEM 3HAYCHUU
KOOpJMHAT 00BEKTOB ¢ MOMOIIbI0 KHOMOK [Get Params], [Set Params] u TexcroBbix mosiei X:[ |,
Y:[ ], Y:[ ], Value:[ ]. TekcroBoe mosne Value:[ | uicnionb3yercs JUisi CAMTHIBAHHS W 3aaHUS
3HaveHus KpuBu3Hbl. C momornbto kHornku [Delete] ynansercs Tekyias KOHTPOJIbHAS TOYKA.



Editing the shape of the curve at the site of inflection
PepaktupoBanue ¢popmMbl KpUBOIl HA y4acTKe neperudoa

On a tangent polyline can be edited the curve on inflection sites by a fixed points of
inflection on links of a tangent polyline. In the Edit region mode is set [FixPoints], and can be
edited the fixed points (Fig. 44).

Ha xacatenbHON JIOMaHOH MOYKHO pEAAKTHPOBaTh KPHUBYIO Ha YydyacTKax Ieperuda
MOoCpeACTBOM (PUKCHUPOBAHHBIX TOYEK Iepernda Ha 3BEHbAX KacaTejabHOM JiomaHoil. B obOnactu
Edit ycranaBnuBaroTcs pexumsl penaktupoBanus [FixPoints] u BeInonHseTCS peaakTUpOBaHUE
bukcupoBaHHBIX TOueK (puc. 44).
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Quality Params of Curve:
Length = 1017.0524690790734
Max Curvature =
0.013345301131184166

Min Curvature = O

Potential Energy =
0.07609125292063959

Bupenemn Dpadur KPHBMSIH K
napeMeTpH RpHBOM: DAMHA RpPHMBOIH,

MARCHMANEHAA RPHMBMIHS RPHMBOM,
MMEIMANbHAA RPHBMIHG RPHBOIN,
SHAMEHME OO0TeHUMANPHOR SHEPDIOL
¥Opyroi pefrir nedopMMpOBAHECHR 10
ROHTYPY RPHBOH. COMEMM DBEskHEMIL
napaMeTpaMK REHecTBEA RpHMBOL
ABNAWTCA NOPANOR DNOATROCTH RPHMBOMN I
LNEEEOCTD MIMEHEHMA RDHEMIMH. 3TI
IApSMETDH ONEHMBASTCA N0 DpAdMRE
KDHEMSIH: 1) 0O TPaiMRY RKDHBMIIH
DOCTPOSHHOH HENOCPEeNCTBEHHO HA
rpuBOft (mHOORA Draw Curvature).

[ns DoCTpoeHEA IaNasTCA RODDYMIMEHT
MacmTafnpoBamEA DpaguRa (TERCTOBOE
mome Scale:[ 1). 3mauemme

ROSQQMIMENTA SANSET OTHOWEHME |
memmno Brposammoi P
Fairings Edut: Create Curve Read Data Write Data:
¥ fairing Mode: [vertices Segments | “erices | Test Geometric Data | Create | NURBS Model from AutoCAD | NURES Model to AutaCAD |
Topol FixPoints | Curvatures | Straighten | Approzmation
(Sp‘i °E-Vd by Bezier Spline 3D Polyline from KOMPAS 30 | NURES Madel to KOMPAS 30 |
close:
Portion: [ © by B-Spline
 unclosed Degree I—B Select Sampl
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Fig. 44. Editing a curve with inflection sites by editing the fixed points of inflection on the
links of a tangent polyline.

Puc. 44. PenakTupoBaHHe KpHUBOH C ydacTKaMH Tepernda mocpeacTBoM (PUKCHPOBAHHBIX
TOYEK Nepernda Ha 3BeHbSIX KacaTeabHOW JTOMaHOM.

In this mode, on screen field there are fixed control points on the links of polyline (Fig. 45).
B nmaHHOM pexuMe Ha rpadMyecKOM I10JI€ TMOSBJSIOTCS KOHTPOJbHBIE (DUKCHPOBAHHBIC
TOYKHM Ha 3BEHBSIX JIOMaHOM (puc. 45).
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Quality Params of Curve:
Length = 1017.0524650790784
Max Curvature =
0.018345301131184166

Min Curvature = O

Potential Energy =
0.076091252520639539

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
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

Fairings: Edit:

¥ fairing Mode: [FixPaints Segmemal \/eniceal

Create Curve:
Test Geometric Data | Create |

mome Scale:[ 1). 3mauemte

ROSQOMITMERTS SaOSeT OTHONEHME |

BemAnGm MACITABMpOBANHOE P
Read Data Write Data:

NURBS Madel from AutoCAD | NURES Madel to AutaCAD |

FixPoints | Curvatures | Straighten |

Topology
© closed

& uaclosed Pozition: [
Set[n Prev | Next | Set Index

Reset Delete | VertexFixPoit/End Curvatures

dnye| | E@RO=CO0@

Approximation:
& by Bezier Spline
© by B-Splne

Degree:[g
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Fig. 45. Editing the inflection site using the fixed point on the link.

Puc. 45. PenaktupoBanue ydyacTtka nepern0a ¢ moMomiso GUKCHPOBAaHHON TOUKH Ha 3BEHE.

Is possible change the position of the fixed point by pointing and moving the mouse (Fig.

46, 47).

MOXHO MEHSTh TONOKEeHHE (UKCHPOBAHHOW TOUKHM MYTEM YKa3aHUsS WU TMepeMElIeHUs

MBILIBIO (puc. 46, 47).
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Quality Params of Curve:
Length = 1017.0362573858899
Max Curvature =
0.013425463915916426

Min Curvature = O

Potential Energy =
0.07736963313653358

Bupenemn Dpadur KPHBMSIH K
napeMeTpH RpHBOM: DAMHA RpPHMBOIH,
MARCHMANEHAA RPHMBMIHS RPHMBOM,
MMEIMANbHAA RPHBMIHG RPHBOIN,
SHAMEHME OO0TeHUMANPHOR SHEPDIOL
¥Opyroi pefrir nedopMMpOBAHECHR 10
ROHTYPY RPHBOH. COMEMM DBEskHEMIL
napaMeTpaMK REHecTBEA RpHMBOL
ABNAWTCA NOPANOR DNOATROCTH RPHMBOMN I
LNEEEOCTD MIMEHEHMA RDHEMIMH. 3TI
IApSMETDH ONEHMBASTCA N0 DpAdMRE
KDHEMSIH: 1) 0O TPaiMRY RKDHBMIIH
DOCTPOSHHOH HENOCPEeNCTBEHHO HA
rpuBOft (mHOORA Draw Curvature).

[ns DoCTpoeHEA IaNasTCA RODDYMIMEHT
MacmTafnpoBamEA DpaguRa (TERCTOBOE

nome Scale:[ 1). 3HaueHme
ROSQQMIMENTA SANSET OTHOWEHME |
[ BrpoBamHOE P
Fairings Edut: Create Curve Read Data Write Data:

¥ fairing Mode: [FixPaints Segmentsl \/em:esl

Test Geometric Data | Create |

NURBS Madel from AutoCAD | NURES Madel to AutaCAD |

FixPoints | Curvatures | Straighten |

Topology:
 closed

@ unclosed Postion: [
Set[o Prev | Next | Set Index
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Fig. 46. Changing the position the fixed point of inflection on the link of a tangent polyline.

Approximation:
& by Bemer Splne
© by B-Spline

Degree lg—
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Select Sample

[Tangent polyline on Circle j
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Puc. 46. 3mMeHenue nonoxenusi (UKCUPOBAHHON TOUKH Meperuda Ha 3BEHE KacaTeJIbHOM

JIOMaHOM.
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Quality Params of Curve:
Length = 1017.0362573858899
Max Curvature =
0.013425463915916426

Min Curvature = O

Potential Energy =
0.07736963313653358

Bupenemn Dpadur KPHBMSIH K
napeMeTpH RpHBOM: DAMHA RpPHMBOIH,
MARCHMANEHAA RPHMBMIHS RPHMBOM,
MMEIMANbHAA RPHBMIHG RPHBOIN,
SHAMEHME OO0TeHUMANPHOR SHEPDIOL
¥Opyroi pefrir nedopMMpOBAHECHR 10
ROHTYPY RPHBOH. COMEMM DBEskHEMIL
napaMeTpaMK REHecTBEA RpHMBOL
ABNAWTCA NOPANOR DNOATROCTH RPHMBOMN I
LNEEEOCTD MIMEHEHMA RDHEMIMH. 3TI
IApSMETDH ONEHMBASTCA N0 DpAdMRE
KDHEMSIH: 1) 0O TPaiMRY RKDHBMIIH
DOCTPOSHHOH HENOCPEeNCTBEHHO HA
rpuBOft (mHOORA Draw Curvature).

[ns DoCTpoeHEA IaNasTCA RODDYMIMEHT
MacmTafnpoBamEA DpaguRa (TERCTOBOE

none Seale:[ 1) . Jmeveme
ROSQQMIMENTA SANSET OTHOWEHME |
memmno Brposammoi P
Fairings Edut: Create Curve Read Data Write Data:
¥ fairing Mode: [FixPaints Segments | “erices | Test Geometric Data | Create | NURBS Model from AutoCAD | NURES Model to AutaCAD |
Topol FixPoints | Curvatures | Straighten | Approzmalion
(‘fp‘; °E-:l by Bezier Spline 3D Polyline from KOMPAS 30 | NURES Madel to KOMPAS 30 |
close:
Portion: [ © by B-Spline
@ unclosed Degree la— Select Sampl
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Fig. 47. The edited site of inflection.
Puc. 47. OtpenakTupoBaHHBIN y4yacTOK nepernda

5.3. Editing curve on the Hermite geometric determinant

5.3. PenakTupoBaHue KpuBOii HA reOMeTPUYECKOM ONpeaeuTe e JPMUTA

Editing of the curve is on the page Hermite3D.

The curve is created and edited on a base polyline, structured according to the scheme of
Hermite with tangent vectors, the values of the curvature and the curvature vectors at each point
of the base polyline.

PenaktupoBaHre KpUBOM MPOU3BOAUTCS Ha cTpanuiie Hermite3D.

KpuBas cTpoutcs 1 peakTupyercss Ha OIIOPHOM JIOMaHOM, CTPYKTYPUPOBAHHOM 10 CXEME
DpMHTa KacaTeIbHBIMUA BEKTOPaMHU, 3HAYEHUSIMU KPUBU3HBI M BEKTOPaMU KPUBU3HBI B KaXKI0M
TOYKE OMIOPHOM JIOMaHOM.

Is recommended to use for the approximation of analytic curves on the prepared table of
coordinates of points, tangent vectors and values and vectors of the curvature (see p. 4).

PCKOMGHI[yeTCSI HCIIOJIBb30BAaTh HJIsd HpI/I6HI/I)KeHI/I$I AHAJIUTUYICCKUX KPUBBIX 110
MOJIrOTOBJICHHOM Ta0JIMIIE KOOPAMHAT TOYEK, KacaTeIbHBIX BEKTOPOB, 3HAYEHUN M BEKTOPOB
KPUBU3HBEI (CM. TI. 4).

It is also recommended to use for local editing of curves constructed on the base polyline
(Fig. 34) and the tangent polyline (Fig. 43). After the conversion curve is approximated by a
geometric Bezier spline 6th degree (Fig. 44).

PexomeHnnyercs Takke UCHOJIB30BaTh JUIsl JIOKAJBHOTO PENAKTUPOBAHMSI KPUBBIX,
MOCTPOEHHBIX Ha omnopHod (puc. 34) wu kacarenbHOM Jsiomanoi (puc. 39). Ilocne



KOHBEPTHPOBAHUS KpUBasl allllPOKCUMUPYETCSI TEOMETPUUECKUM CIUIaliHOM be3be 6-oii crenenn

(puc. 44)
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Quality Params of Curve:

Length = 827.9107716573888
Max Curvature =

0.010000020058762255
Min Curvature = 0.00899993399047358
Potential Energy =
0.06279109731513202

Bupenemn Dpadur KPHBMSIH K
napeMeTpH RpHBOM: DAMHA RpPHMBOIH,
MARCHMANEHAA RPHMBMIHS RPHMBOM,
MMEIMANbHAA RPHBMIHG RPHBOIN,

SHAMEHME OO0TeHUMANPHOR SHEPDIOL
¥Opyroi pefrir nedopMMpOBAHECHR 10
ROHTYPY RPHBOH. COMEMM DBEskHEMIL
napaMeTpaMK REHecTBEA RpHMBOL

SENANTCA HENPEPHEHOCTDL ¥ IIABHOCTD
HIMEHEHMS KPHEMIMH. 9TH IADAMETDE
OUEHMBRETCR N0 DPAQMRAM RPHBHSIH
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Fig. 44. After the conversion curve is approximated by a geometric Bezier spline 6th degree.
Puc. 44. B mporecce MOCTpOEHUS W PEAAKTUPOBAHMS KpHBas amnmpOKCUMHUPYETCS
reOMETPUYECKHUM CIUTaiHOM be3be 6-01 cTeneHu.

As can be seen from the graphs of the curvature (see Fig. 44) exactly approximated conical
curves.

Kak BuaHOo mo rpadukam KpuBU3HBI (CM. puc. 44) TOYHO NPHUOIMKAIOTCS KOHMYECKHE
KpPUBEIE.

Is possible to edit at each base point of the Hermite geometrical determinant the tangent
direction (Fig. 45) and the values of curvature (Fig. 46).

MOoKHO penakTUpOBaTh B KaKI0M ornopHoW Touke I'O Dpmura HampaBileHHs KacaTeIbHBIX
(puc. 45) u 3HaUYeHUS1 KPUBU3HBI (puUC. 46).
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Fig. 44. Editing tangent vectors.

Puc. 44. PenaktupoBaHue KacaTeIbHBIX BEKTOPOB.
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Fig. 45. Editing the values of the curvature at base points.

Puc. 45. PenaktupoBaHue 3Ha4€HUI KPUBU3HBI B OIIOPHBIX TOYKAX.

The Hermite determinant is useful for local editing the shape of the curve (Fig. 46).
Onpenenurens IpMuUTa yI00€H Ui JOKAIBHOTO peAakTUpoBaHus (opMbl KpUBOH (puc. 46).
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=HaUSHNE NOTEHNMATEHON SHEDDMM
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Puc. 46. The local editing of the shape of the curve.
Puc. 46. JlokanpHOE pegakTupoBaHue (GOpMbl KPUBOM.

Edited site 2-3 of the original polyline by adding a point, moving point and increasing the
value of the curvature at this point.

The curve on the rest site of the original polyline has not changed. In general, the curve has
a second order of smoothness.

OTpenakTUpoBaH y4acTOK 2-3 HWCXOJHOH JIOMaHOW TIyTeM J00aBJICHHS TOYKH,
NepeMCIICHUSA I[O6aBJI€HHOI\/'I TOYKHU U YBCINYCHUA B 3TOU TOYKE 3HAUECHUS KPHUBU3HBI.

KpuBass Ha ocTajdbHBIX ydacTKax HMCXOJHOM JIOMaHOW HE M3MEHWJach. B 1enoM kpuas
HUMeEET 2-0 MOPSIIOK IIaJKOCTH.

5.4. Editing a curve by gb-polygon of NURBZzS curve

5.4. PemaktupoBanue kpuBoii gb-nmosmronom NURBZS kpuBoii

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

[Tocne moctpoenust kpuBoii Ha ctpanunax Polyline3D, Tangent3D, kouBepTupoBaHus
NURBS kpusoit B NURBZzS kpusyto Ha ctpanuiie NURBzS3D wnu cunteiBanuss NURBzS
mozienn u3 CAD cuctembl MOXHO MepeiTH K ee penaktupoanuio Ha ctpanuiie NURBzS3D
(puc. 47).
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Fig. 47. The transition to editing NURBZzS curve.

Puc. 47. Ilepexon k penakrupoBannto NURBzS kpuBoii.
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Index = 2
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Fig. 48. The transition to editing the site 2-3 on the original polyiline.
Puc. 48. Ilepexoa k pegakTUpOBaHus yyacTKa 2-3 Ha HCXOJHOW JIOMaHOI.

MOo’KHO MOJHATH CTENEHb cIulaiiHa 10 10-0i CTENeHW U JIOKAJIbHO OTPEAAKTHUPOBATH OJHY
IyTy C COXpaHEHUEM 2-TO MOpsiiKa INIaJKOCTH (He Tporath MepBbie 3 M MOCIeAHHE 3 TOUKH)

(puc. 49)
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Fig. 49. The local editing of Bezier spline segment of 10th degree.

Puc. 49. JlokanpHOe pegakTupoBaHue qyru ciuiaitna besbe 10-0i crenenu.

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

5.5. PenakTupoBaHue KpUBOii S-MOJUroHOM D-cruiaiiHoBoi 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).

[Toce mocTpoenust b-crnaitHoBoM KprBo# Ha cTpanunax Polyline3D (puc. 50), Tangent3D,
koHBepTupoBaHust NURBzS kpusoit B NURBS kpusyto Ha ctpanunie NURBzS3D unu
cuutbiBanusi NURBS monenu u3z CAD cucteM MOXXHO MEPENTH K €€ pelakTUPOBAHUIO HA
crpanuiie NURBS3D (puc. 51).
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Max Curvature =
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Min Curvature =
0.009544895743134296
Potential Energy =
0.06280695923556782

Derived the curvature graph and
curve parameters: the length of the
curve, the maxirum curvature of the
curve, the minirum curvature of the
curve, the value of the potential
energy of elastic strips along the
contour of the deformed curve. The
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of the curve is continuous and

smooth change of curvature. These
parameters are estimated by the
curvature of the graphs: 1) the
curvature of the graph, built
directly on the curve [the button
Drav Curvature). To construet the
scaling factor is given by the

graph [the text box Seale: [1). Thex|
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Fig. 50. Creation of b-spline curve of degree m = 10.
Puc. 50. ITocTpoenue b-cruiaiinoBoi kpuBoi crenenn m = 10.

Is then executed transferring to page NURBS3D (button [To B-Spline]) (Fig. 51).
3areM BbinoaHseTcs nepexos Ha crpanuily NURBS3D(knonka [To B-Spline]) (puc. 51)

Madeling MURBS curves — [
<« C M O far-nurbs-ru. 1gb.nu/Folyinesh. aspx ol A
2§ hitp:ffwnw.google.r...  httpyf{fair-nurbs-ru.gb....

Instructions and Messages Clear

|+
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0.008944395743134256
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Bupenemn Dpadur KPHBMSIH K
napeMeTpH RpHBOM: DAMHA RpPHMBOIH,
MARCHMANEHAA RPHMBMIHS RPHMBOM,
MMEIMANbHAA RPHBMIHG RPHBOIN,
SHAMEHME OO0TeHUMANPHOR SHEPDIOL
¥Opyroi pefrir nedopMMpOBAHECHR 10
ROHTYPY RPHBOH. COMEMM DBEskHEMIL
napaMeTpaMK REHecTBEA RpHMBOL
ABNAWTCA NOPANOR DIATROCTH RPHMBOMN I
LNEEEOCTD MIMEHEHMA RDHEMIMH. 3TI
IApSMETDH ONEHMBASTCA N0 DpAdMRE
KDHEMSIH: 1) 0O TPaiMRY RKDHBMIIH
DOCTPOSHHOH HENOCPEeNCTBEHHO HA
rpuBOft (mHOORA Draw Curvature).

[ns DoCTpoeHEA IaNasTCA RODDYMIMEHT
MacmTafnpoBamEA DpaguRa (TERCTOBOE

mose Scale:[ 1). 3mauesme hd
ROSQPMIMERTR SRORET OTHOLEHNE P
Format Edit Create Curve: Read Data: Write Data:
@ Clamped Mode: [venices Segments | Wertices | Prepare Data | Create | NURBS Model from AutoCAD | NURES Model to AutaCAD |

-
Float Poation: [g S-Paolyline to AutoCAD
Set Pozp Prew | Next | Change Index
View Params: Zoom Al | NURBS Model from KOMPAS 30 | \URBS Model to KOMPAS 30
Xl— e BEETS Zoom Spl | Zoom | Pan Order|g
v [SelPamms| Drau Curvature Graph T;Pj{(f&; NURBS Madel ta MathCAD -

dnye| | E@O=C 0@ | =) pverereep saaa. . lm ()4 Mposormc =] 2 autocaD app... -] 1) Ful Oslo vz Ena... | | H’W
Fig. 51. Editing the b-spline curve on page NURBS3D.

Puc. 51. PemaktupoBanue b-crnaitHoBoi kpuBoit Ha crpanuiie NURBS3D.

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



3aMKHYTbIE b-CIIIaiiHOBBIE KPUBBIE MOKHO PEITAKTUPOBATH B OTKPHITOM, TUIABAIOIIEM

dbopmare (puc. 52).
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napaMeTpaMK REHecTBEA RpHMBOL
ABNAWTCA NOPANOR DIATROCTH RPHMBOMN I
LNEEEOCTD MIMEHEHMA RDHEMIMH. 3TI
IApSMETDH ONEHMBASTCA N0 DpAdMRE
KDHEMSIH: 1) 0O TPaiMRY RKDHBMIIH
DOCTPOSHHOH HENOCPEeNCTBEHHO HA
rpuBOft (mHOORA Draw Curvature).
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Fig. 52. Editing the s-polygon in the open, float format.
Puc. 52. PemaktupoBaHue S-OJIUTroOHa B OTKPHITOM, TUTaBatoieM hopmare.

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 for the quality control of the
curve on the end sites of the curve.

JI1s1 Ka4eCTBEHHOTO PETAKTHPOBAHUS KOHIIEBBIX YUYAaCTKOB HE3aMKHYTOM KpuBOH (puc. 53)
PEKOMEHIyeTCsl TaK)Ke yCTaHaBIMBATh I1aBatoluii popMart s-noaurona (puc. 54). nu, xots
OBI, UCTIOJIB30BATh TUIABAOIINN (POpMAT 11 KOHTPOJISI KadecTBa KPUBOM Ha KOHIIEBBIX y4acTKax

KPHBOM.
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Fig. 53. S-polygon of b-spline curve in a clamped format.
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Fig. 54. S-polygon of b-spline curve in a float format.

Puc. 54. S-monmuron b-criiaiiHOBOM KPUBOM B OTKPHITOM (hopmMare.

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) dopmare (puc. 53) BiusiHUE yIPaBIAIONNX TOYEK, OJIM3KHUX K
KOHIIaM KPHBOH, Ha (hOpMY KPHBOH KpaliHe HEyCTOMYNBO, 0COOEHHO, TIPH BHICOKHUX CTEICHSIX
CIUIaliHa. DTO JIETKO MIPOBEPSIETCS CAeAYOUM 00pa3oM. M3MennTe no3uuuu 2-oi unu 3-ei
TOYKH S-TIOJIUTOHA B 3aKPbITOM (hopMaTe, Tak, 4To, 110 BallleMy MHEHUIO, KAUeCTBO KPUBOU He
yxyawmmurcs (puc. 55).
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Fig. 55. Change of position of the 3d point of s-polygon in the clamped format.

Puc. 55. 3menenue nosoxeHus 3-ei TOUKH S-TIOJINTOHA B 3aKPHITOM (hopMare.

Go to the float format. The form of s-polygon will change, and probably for the worse (Fig.
56).

[lepeitauTe k TaBatomeMy popmary. @opma S-MOJTUTOHA U3MEHUTCS, U CKOPEE BCETO, B
XYY CTOPOHY (pHC. 56).
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Fig. 56. The modified s-ground in an open format.

Puc. 56. VI3MeHEHHBIH S-TIOJIMTOH B OTKPBITOM (popMare.

Insignificant change in position of control point of s-polygon in a clamped format is
catastrophic change in the shape of s-polygon in an open format.

HesnauntenbHoe U3MEHEHHE TTOJI0KCHUS praanI}omeﬁ TOYKHU S-TIOJIUTOHA B 3aKPBITOM
¢dbopmare BbI3BIBACT KaTacTpopuueckrue n3MeHeHUs! (hOPMBI S-TIOJTUTOHA B OTKPLITOM (opmare.

Differential characteristics of the spline curve defined by divided differences of s-polygon in
the float format. So harmonious, correct and regular form of s-polygon in the float format is a
necessary condition of high quality of spline curve (Fig. 54).

JuddepeHnmanbHple XapaKTEPUCTUKU CIUTAHOBOM KPHBOM ONIPEACIISIOTCS pa3AcICHHBIMU
Pa3HOCTSIMH S-TIOJIUTOHA B IJ1aBaromieM gopmare. [lorTomy rapMoHnyHasi, mpaBuIbHas,
perynspHas ¢popma s-TIOJTUTOHA B MIaBaroleM GopmaTe sIBISIETCS HEOOXOUMBIM YCIOBUEM
BBICOKOTO KauecTBa CIJIAWHOBOM KpUBOH (puc. 54).



