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AHHOTALIUA

[TpoBOIUTCSI CPAaBHUTEIIBHOE TECTUPOBAHUE METOJIOB MOJICITMPOBAHUS KPUBBIX Kiacca F
nporpammbl FairCurveModeler ¢ MmeTonamu moenupoBanust KpuBbix kitacca A CAD-cucrem
NX u Alias Design. [Toka3biBaeTcss HEOCIIOPHUMOE MPEUMYIIECTBO METOIOB IPOTPAMMBI
FairCurveModeler.

Annotation

Comparative testing of methods for modeling class F curves of the FairCurveModeler program
with methods for modeling class A curves of the NX and Alias Design Studio CAD systems is
carried out. The undeniable advantage of the FairCurveModeler program methods is shown.

IKCNepUMEHTAIbHAS YaCTh

Kakue metonsl mocTpoeHHs CIUIAHOB BbIOpaTh Il MOJEIMPOBAHMS (PYHKIMOHAIbHBIX
KpUBBIX?

MoxHO BbIOpaTh METOJBI MOJAEIMPOBAaHUS KpUBBIX Kinacca A TomoBeix CAD-cuctem (NX
[1], Alias Design [2]).

ABtopsl npeuiaraior npukiaanyto o6ubnuoreky KOMIIAC FairCurveModeler 3D.rtw [3
FairCurveModeler 3D.rtw] unu npunoxenue FairCurveModeler app ZWCAD / BricsCAD /
AutoCAD [4 ZWCAD / BricsCAD / AutoCAD], pa3paboTaHHbIX Ha OCHOBE (PyHKIIMOHasa
FairCurveModeler reomerpuueckoro siapa C3D [5 C3D]. Ilporpamma oOecrneyuBaer
MOJIeIMPOBaHUE KPUBBIX Kitacca F, mpeBocXoIsIuX 1Mo KauecTBy KpHUBbIE Kilacca A.

Z[J'IH MOJCINPOBAHUSA KPUBBIX B CAD-cucremax HCIIOJIB3YIOT JBa BHA CIUIAMHOBBIX
KPpHBbIX:

- TOKaJIbHbIC CINIAiHBI WU TrCOMETPHUICCKUC CHHaﬁHBI;

- JI00ABbHBIE CIUIAHEL.

Experimental part

Which spline construction methods should I choose to model functional curves?



You can choose methods for modeling class A curves from “top” CAD systems (NX [1], Alias
Design [2]).

The authors offer the KOMPAS application library FairCurveModeler 3D.rtw [3
FairCurveModeler 3D.rtw] or the FairCurveModeler app ZWCAD / BricsCAD / AutoCAD [4
ZWCAD / BricsCAD / AutoCAD], developed based on the FairCurveModeler functionality of
the C3D geometric kernel [5 C3D]. The program provides modeling of class F curves that are
superior in quality to class A curves.

To model curves in CAD systems, two types of spline curves are used:

- local splines or geometric splines;

- global splines.

JlokaJibHbIE CILUIAMHBI WM FeOMeTPHYeCKHe CIJIAHbI

Hcxonnple maHHBIE TpencTaBisioT cobor ['O Dpmura B BHAE OMOPHON JIOMAHOW C
(bMKCUPOBAaHHBIMHM HAIPaBJICHUSMU KacaTelbHbIX W 3HAYCHUSMU KPUBHU3HBI B BEPIIMHAX
OmopHON JioMaHOW. Kaaplif cerMeHT ompezensercs HE3aBUCUMO OT APYTHUX CETMEHTOB IO
3azaHHbIM napamerpam I'O Opmura.

Local splines or geometric splines

The initial data represents the Hermite geometric shape in the form of a support polyline
with fixed tangent directions and curvature values at the vertices of the support polyline. Each
segment is determined independently of other segments according to the given parameters of the
Hermite GO.

T'100aabHBIE CILIAHBI

B TomoBeix CAD-cuctemax it MOACIMPOBAHUS KPUBBIX BBICOKOTO KadecTBa (Kiacca A)
ucnonb3ytorcss NURBS kpussie Beicokux creneneir. NURBS kpuBbie cTenenn m o0ecreqnBaroT
MOpANOK ThaakocTu (m-1)-ro mopsaka rinagkocTH. [IpuMeHSIOTCS ABa OCHOBHBIX METOJA —
METOJl TIOCTPOCHMsI TJIO0AJTBHOTO CIUIalHa HA OMNOPHOW JIOMAHOW M MPSAMOW METOJ
HenocpencteHHoro 3aganusi 'O NURBS kpuBoii B Buze S-nosnurona.

I'moGanpHble CIUIaHBI CTPOSTCS Ha JIOMaHOW oOmHOpHBIX ToueKk. [lpu ompenenenun
MapaMeTpoB CErMEHTa CIUIaiilHa HCIHOJB3YIOTCS HE TOJBKO KOOpPJAMHATHI BEPILIMH OMOPHOMN
JIOMaHO#, HO ¥ PaBEHCTBO MPOU3BOJHBIX PA3IMYHBIX MOPSAIKOB CMEXKHBIX CETMEHTOB B TOUKAX
CThIKa CErMEHTOB. DTH YCJIOBHS MPHUBOIAT K HEOOXOAMMOCTH PEUICHHS] CUCTEMbl YpaBHEHHUU.
[Ipu »TOM OmoOpHBIE TOYKM MPUHUMAIOTCA 3a Y3JIOBbIE TOYKM CIUlaiiHa. B oOmem ciydae,
W3MEHEHUE TOJIOKEHHS JII000i Touku BiuseT Ha ¢opMmy cruiaifHa B 1esnoMm. Cuuraercs, 4To
MIOCTPOCHHE TI00ATBHOTO CIIaiiHa MUHUMU3HUPYET HEKOTOPBII SHEpreTHUecKuil GyHKIIMOHAT U
obecrieunBaeT MIaBHOCTh KPUBOH B 1iesioM [6 Doke & IlpatT 82].

[Ipn mpsiMoM MeToA€e MOCTPOEHMs CIUIaiiHa HEMOCPEICTBEHHO 3aJaeTCsl YIpaBIISIIOIIAs
JoMaHas criaiiHa (S-1monurox), KOH(GUrypaius KOTOpoi 10CTaTOYHO TOYHO ompeAaenseT Gopmy
CIUIaiHOBOM KpuBOM. Ho mpsiMoil mMeTonx SBASETCS TPYNOEMKHM, TaK KakK I XOPOLIEro
MpUOIMKEHNS 3CKHU3a KPUBOW HEOOXOIUMO JTOCTATOYHO JOJIT0 M KPOMOTIUBO KOPPEKTUPOBATH
dhopmy S-monuroHa.



OOBIYHO TOCTPOCHUE BHIMOIHSIIOT B JIBa dTarna:
1) aBTOMaTHuYECKOE MOCTPOCHHUE TI00ANBHOTO CIUIaliHA;

2) penakTupoBaHUE CIUIaiiHa MOCPEACTBOM S-MOJUIOHA Ui JIOCTHKEHHS XOPOILEro
KadyecTBa KPUBOM Ha KPUTUYECKUX yJaCTKaX.

B mporpamme FairCurveModeler ucmonb3yercss MEeTOI OCTPOCHUSI BUPTYATbHONW KPUBOM
(V-xpuBoii) BbicOkoro kadectBa (kimacca C3) [7 Mydree 80, 2006], xoropas 3arem
aNMpPOKCUMHUPYETCSl TOCPEICTBOM pPAIMOHATBHON KyOWYEeCKOW CIUTAHOBOW KpUBOW wim B-
CIUTAalfHOBOM KPHMBOM BBICOKOHM 4eTHOW crereHu m, (m = 4/6/8/10) [8 Mydreer & Mapnanos
2009 [oueuk]. B pabore [9 MydTteer u ap. 2014] Obuta mokazaHa BO3MOXHOCTh TIPUMEHEHUS
nporpammbl FairCurveModeler 1st TpaccupoBaHusi 0CEBOW JTMHUM JOPOTH BBICOKOI'O KauecTBa
no kpurepusim miaBHoctd B CAIIP Jloporn. Bo3moxHOocTh ompeneneHust «V-xpuBoi» Ha
NyaJbHOM TE€OMETPUYECKOM OIpeeIUTeNIe MO3BOJISIET CTPOUTh M PEJaKTUPOBaTh Tpaccy
OJINHAKOBO BBICOKOTO KayeCTBa, KAaK IO MUKETaM, TaK U Ha JIOMAaHOM TaHT€HUMAIbHOTO XOJa.
Cnoco6 «V-xkpuBoi» C anmpokcumaiued B-CIUIAMHOBOW KpPUBOW BBICOKOW  CTENEHU
obecreunBaeT BHICOKOE KAYECTBO TPACCHI C YIAaCTKAMHU MEeperuda v mpoCcTPaHCTBEHHOH (OPMBI ¢
o0ecreyeHreM BBICOKOTO TOpPSAKA TNIAJKOCTH C TJIABHBIM U3MEHEHHUEM KPUBU3HBI U KpyUeHUs
BO BCEX TOYKAX KPUBOI.

Global splines

Top CAD systems use high-degree NURBS curves to model high-quality (class A) curves.
NURBS curves of degree m provide (m-1)th order of smoothness. Two main methods are used -
the method of constructing a global spline on a reference polyline and the direct method of
directly specifying a GO NURBS curve in the form of an S-polygon.

Global splines are built on a polyline of control points. When determining the parameters of
a spline segment, not only the coordinates of the vertices of the supporting polyline are used, but
also the equality of derivatives of different orders of adjacent segments at the junction points of
the segments. These conditions lead to the need to solve a system of equations. In this case, the
reference points are taken as the spline nodal points. In general, changing the position of any
point affects the shape of the spline as a whole. It is believed that the construction of a global
spline minimizes some energy functional and ensures the smoothness of the curve as a whole [6
Fox & Pratt 82].

With the direct method of constructing a spline, a control broken line of the spline (S-
polygon) is directly specified, the configuration of which quite accurately determines the shape
of the spline curve. But the direct method is labor-intensive, since for a good approximation of
the curve sketch it is necessary to correct the shape of the S-polygon for a long time and
painstakingly.

Typically construction is carried out in two stages:
1) automatic construction of a global spline;

2) editing the spline using an S-polygon to achieve good quality of the curve in critical
areas.



The FairCurveModeler program uses a method for constructing a virtual curve (V-curve) of
high quality (class C5) [7 Mufteev 80, 2006], which is then approximated using a rational cubic
spline curve or a B-spline curve of high even degree m, (m =4/ 6/8/10) [8 Mufteev & Mardanov
2009 Donetsk]. The work [9 Mufteev et al. 2014] showed the possibility of using the
FairCurveModeler program to trace the centerline of a high-quality road according to
smoothness criteria in CAD Roads. The ability to determine the “V-curve” on a dual geometric
determinant allows you to build and edit a route of equally high quality, both along pickets and
on a tangential polyline. The “V-curve” method with a high-degree B-spline curve
approximation provides high quality routes with inflection areas and spatial shapes, ensuring a
high order of smoothness with a smooth change in curvature and torsion at all points of the
curve.

CpaBHI/ITeJILl-IOe TECTUPOBaHUE

IIpoBenem cpaBHuTENbHOE TecTHpoBaHue metonoB kinacca F (C3D FairCurveModeler) u
meto0B Kinacca A NX u ‘Alias Design Studio’ (Ha 1eMOHCTpaliMOHHBIX Bepcusx 2024).

Comparative testing

We will conduct comparative testing of class F methods (C3D FairCurveModeler) and class
A methods of NX and Alias Design Studio (on demo versions in 2024).

1. ITocTpoenne KPpUBO# HA 3AMKHYTOI OIIOPHOI1 JIOMaHOI
IToctpoum B NX (reomerpuueckoe siipo Parasolid) B kauecTBe TecTa JOKaIbHO-BBITYKIIYIO
JIOMaHYI0 TpocTeHiell KOHPUTYpaIUK CO CISAYIONUMEI KoopauHaTamMu (puc. 1):

1. Constructing a curve on a closed reference polyline

Let us construct in NX (the Parasolid geometric kernel) as a test a locally convex broken
line of the simplest configuration with the following coordinates (Fig. 1):

-63.2662,79.3069,0.0
77.6754,62.0014,0.0
96.3872,0.797938,0.0
32.7512,-75.0405,0.0
-87.0712,-91.8804,0.0
-138.077,-49.0811,0.0



Puc. 1. JlokanpHO-BBINYKJIAs JIOMaHasi IpocTeiieil KoHGUrypauuu
Fig. 1. Locally convex polyline of the simplest configuration
[TocTpoum crnaiin 8-oi crenenu B cuctemax NX u ‘Alias Design Studio’ (puc. 2, 3).

Let’s construct an 8th degree spline in the NX and ‘Alias Design Studio’ systems (Fig. 2, 3).

Puc. 2. T'noGanbHbIM crutaiid 8-oii crenenu B NX.

Fig. 2. Global spline of the 8th degree in NX.
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Puc. 3. I'nmoGanbublii ciinaiin 8-oif crenenu B ‘Alias Design Studio’
Fig. 3. Global spline of the 8th degree in ‘Alias Design Studio’

OTMeTUM BBIPKEHHYIO OCIIUILNIO ()OPMBI TPAPUKOB KPUBU3HBIL.

Ha Toii e onopHoii TOMaHO# MOcTpouM KpuBYyIo B iporpamme FairCurveModeler (puc. 4).

Note the pronounced oscillation of the shape of the curvature graphs.

Using the same supporting polyline, we will construct a curve in the FairCurveModeler
program (Fig. 4).
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Puc. 4. I'paduk KprBHU3HBI K HBOJIOTA V-KPUBOH.



Fig. 4. Curvature graph and evolute of the V-curve.

CpaBHHMM KauyeCcTBO KPHBBIX IO UX TrpadukaM kpuBu3HbI (puc. 2,3) u (puc. 4). BuzyanbHo
BHJIHO BBICOYaiiiiee kadecTBo kKpuBo FairCurveModeler mo kxpuTepusiM riaBHOCTH. V-KpuBas
obnanaet BeicokuM kauectBoM 1 NURBZS kpuBas, annpokcumupyromas V-KpUBYI0, COXpaHsIeT
BBICOKOE KauecTBO V-kpuBou. Ilo cpaBHeHuro ¢ wmerogom mnoctpoeHus B NX  wmeron
FairCurveModeler ob6ecrieunBaeT Gojiee BHICOKOE Ka4eCTBO MO IJIABHOCTH M3MEHEHUs (pyHKIUU
KPUBU3HBI.

Let's compare the quality of the curves according to their curvature graphs (Fig. 2,3) and
(Fig. 4). The highest quality of the FairCurveModeler curve according to smoothness criteria is
visually visible. The V-curve is of high quality and the NURBzS curve, which approximates the
V-curve, maintains the high quality of the V-curve. Compared to the NX construction method,
the FairCurveModeler method provides higher quality in terms of the smoothness of the change
in the curvature function.

Ot NURBzS Monenu kpuBoil MOKHO NepelT k B-crutaitHoBo# kpuBoii 8-oit crenenu. ['O
BUJIa S-TIOJIMTOHA MO3BOJISIET PEIAKTHPOBATh KPUBYIO C COXpaHEHHEM 7-TO MOpsAKa TIaJKOCTH

(puc. 5).

From the NURBzS curve model you can move to a B-spline curve of the 8th degree. GO of
the S-polygon type allows you to edit the curve while maintaining the 7th order of smoothness

(Fig. 5).

Puc. 5. B-crunaitHoBast KpuBas 8-0if CTENEHH, allIPOKCUMHUpPYIOIIasi V-KpUBYIO.
Fig. 5. B-spline curve of the 8th degree, approximating the V-curve.

Anmpokcumanus V-KpuBOM mocpelncTBoM B-criailHOBOI kpuBOM 8-0ff CTENEHU Takxke
COXpaHseT Ka4eCTBO V-KpHUBOM.

Approximating a V-curve with an 8th degree B-spline also preserves the quality of the V-
curve.

2. Tecer Ha kiaace F
2. Class F test



OcHoBHOE TpeOOBaHME K KadecTBY (YHKIMOHAJIBHBIX KPUBBIX — 3TO MHHUMHU3ALUSA
KOJINYECTBA BEPILINH (3KCTPEMYMOB KPUBU3HBI) KPUBOH U TUIABHOE N3MEHEHHE KPHUBHU3HBI.

The main requirement for the quality of functional curves is to minimize the number of
vertices (extrema of curvature) of the curve and a smooth change in curvature.

OuyeBUIHO, YTO €IMHCTBEHHAsT KpHBAasi C MHUHUMAJIbHBIM KOJHMYECTBOM BEpIIUH — 3TO
oKpyxHOCcTh. Hanbomnee nokasarenbHblil TECT AJi1 OTOPAKOBKU METO/OB, HE YJIOBJIETBOPSIOIINX
TpeOOBaHUSIM K METOJaM MOJEIMpPOBaHUS KpHUBBIX Kiacca F, - 3To TecTt Ha JOMaHOM,
MIpUHAJJIeKANIEH OKPYKHOCTH.

Obviously, the only curve with a minimum number of vertices is a circle. The most
indicative test for rejecting methods that do not meet the requirements for methods for modeling
class F curves is a test on a broken line belonging to a circle.

ITpoBepum, otHocaTcs au metoabl NX u ‘Alias Design Studio’ moctpoenus rio6ambHOToO
CIUIaliHa K MeTojaM Kiacca F.

Let’s check whether the NX and ‘Alias Design Studio’ methods for constructing a global
spline belong to class F methods.

ITocTpoum Ha TOYKax OKpYXHOCTH cIiaiiH 8-oif ctremenu B NX u ‘Alias Design Studio’
(puc. 6, 7).

Let’s construct an 8th degree spline on the points of the circle in NX and ‘Alias Design
Studio’ (Fig. 6, 7).

Puc. 6. IlocTpoenue criaiina 8-oii creneHy B NX Ha TOUKax OKPY>KHOCTH.

Fig. 6. Construction of an 8th degree spline in NX on points of a circle.



Puc. 7. TIloctpoenne cruiaiina 8-oif crtemenm B ‘Alias Design Studio’ Ha TOuYKax

OKPYKHOCTH.

Fig. 7. Construction of an 8th degree spline in ‘Alias Design Studio’ on points of a circle.

W Ge3 ananu3a rpadukoB KPUBH3HBI BHJIHO, YTO TOYHOCThH ANIMpPOKCUMAIMU OKPY>KHOCTH
nocpenctBoM NURBS 8-oii crenenn B NX u B ‘Alias Design Studio’ Ha ToYKax OKPYXHOCTH

“III0C-MUHYC JIATIOTH .

And without analyzing the curvature graphs, it is clear that the accuracy of approximating a
circle using NURBS of the 8th degree in NX and in ‘Alias Design Studio’ at the points of the

circle is “plus or minus bast shoes”.
Ha Ttex sxe Toukax moctpouM V-kpuByio B nporpamme FairCurveModeler (puc. 8).

At the same points we will construct a V-curve in the FairCurveModeler program (Fig. 8).

i
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Puc. 8. V-kpuBas Ha Toukax OKpy»KHOCTH, annpokcumupoBanHast NURBzS kpusoii.



Rice. 8. V-curve on points of a circle, approximated by a NURBzS curve.
MakpormnapameTpsbr:
Macro parameters:

"Real Length =" 905.272

"Approximated Length =" 627.298

"Potential Energy =" 0.0627298

"Min Curvature =" 0.01

"Max Curvature =" 0.01

V-kpuBas, anmpokcuMupoBaHHas KyOwdeckoii NURBzS kpuBoii, obecreunBaer
reoMeTpUYeCKH TOYHOE MOCTPOEHHE OKPYKHOCTH.

The V-curve, approximated by the cubic NURBZS curve, provides a geometrically accurate
construction of the circle.

IToctpoum B FairCurveModeler V-kpuByto, annpokcUMUpPOBaHHYI0 B-craifHOBOH KpHuBOM
8-oif crenenu (puc. 9).

Let's construct a V-curve in FairCurveModeler, approximated by a B-spline curve of the 8th
degree (Fig. 9).

Puc. 9. V-kpuBas, annpokcumupoBaHHas B-crinaliHoBo# KpuBoil 8-0i1 CTeNeHHU.
Fig. 9. V-curve approximated by a B-spline curve of the 8th degree.

MakponapaMeTpsl:

Macro parameters:

"Real Length =" 769.591
"Approximated Length =" 628.644
"Potential Energy =" 0.0627792



"Min Curvature =" 0.00974056

"Max Curvature =" 0.01025

[TocTpoeHHass KpuBas BHM3YaJbHO COBNAJaeT € OKPY:KHOCTBHIO. 3Hau€HUE KPHUBHU3HBI
Haxogutces B npenenax [0.00974056, 0.01025]. [lynbcanus KpUBU3HBI HE NPEBBILIAET 3HAUECHUS
(- 0.01025 0.00974056) = 0.00050944. Yto cocrasnset (* (/ 0.00050944 0.01) 100) = 5.0944 %

OT HOMUHAJIbHOI'O 3HAYCHHA KPUBU3HBI.

The constructed curve visually coincides with the circle. The curvature value is in the range
[0.00974056, 0.01025]. The curvature ripple does not exceed the value (- 0.01025 0.00974056) =
0.00050944. Which is (* (/ 0.00050944 0.01) 100) = 5.0944% of the nominal curvature value.

CpaBHUTENBHOE TECTHPOBAHHE MOKA3bIBAET, YTO METOIBI MOJICIIMPOBAHMUS KPUBBIX Kilacca B
NX u ‘Alias Design Studio’ He obecrieunBaroT KauecTBO KpUBBIX Kiiacca F.

Comparative testing shows that NX and 'Alias Design Studio' class curve modeling methods
do not provide class F quality curves.

3. MoaenupoBaHue Ha KacaTeJbHOM JIOMaHOH
3. Modeling on a tangent polyline

B 3apy6exnbix CAD-cucTtemax He CyIIecTBYeT METO/1a MOCTPOCHUS II100aJbHOIO CIUTaiiHa
Ha KacatenbHOM jomaHoM. IIporpamma FairCurveModeler o6nagaer, B 3TOM CMBICIE,
HEOCMIOPUMBIM NPEUMYIeCcTBOM nepes 3apyoexxupiMu CAD-cuctemamu.

In foreign CAD systems there is no method for constructing a global spline on a tangent
polyline. The FairCurveModeler program has, in this sense, an undeniable advantage over
foreign CAD systems.

OTMeTUM BaXXHbIM CTPATETMYECKU MOMEHT. TexHoyorus mnocTpoeHusi V-KpUBOM Ha
KacaTeJIbHOM JIoMaHOW M anmpokcumanus V-kpuoil nocpeactsBom NURBzS kpuBoit unu B-
CIJITAWHOBOW KPHMBOM BBICOKOM CTENEHW TOJHOCTHIO BIIUCHIBAETCA MPUBBIYHYIO IS
MIPOCKTUPOBIIUKOB TMapaUurMy MoJIeIupoBaHus 00Bo10B B aBuactpoeHuu [ 10 Koros N.1.].

Let us note an important strategic point. The technology of constructing a V-curve on a
tangent polyline and approximating the V-curve using a NURBzS curve or a high-degree B-
spline curve completely fits the paradigm of modeling contours in the aircraft industry that is
familiar to designers [10 Kotov L.1.].

NMeHHO BO3MOKHOCTH TIOCTPOEHHUSI KPHUBOM BBICOKOTO KadecTBa B Iporpamme
FairCurveModeler Ha kacaTeapbHOH JIOMAHOH TO3BOJSET IOJHATH KJIACCHUYECKHH CII0CO0
IIOCTPOEHUsI KPUBOM HA KAcaTeJIbHOM JIOMAHOM Ha BBICOYAWINMN YPOBEHb M BBECTH B KJIACC
METOJOB Kjacca F.

It is the ability to construct a high-quality curve in the FairCurveModeler program on a
tangent polyline that allows us to raise the classic method of constructing a curve on a tangent
polyline to the highest level and introduce it into the class of F-class methods.

OTMETHM TaKKe HCKOTOpPBIC ClIydyan MOACIINPOBAHUA (I)YHKI_II/IOHaJ'IbHLIX KPpHUBBIX Ha
KacCcaTCJIbHBIX JIOMAHBbIX:
- MOJACIIMPOBAHUC TPACCHI IOPOTr'K Ha KacaTeJIbHOM JJOMaHOM TE€O0JIUTHBIX XO0I0B;,



- npoduMpoBaHKue MPODUIIS KyJauKa ¢ TapelIb4aThiM TOIKATEICM.

Let us also note some cases of modeling functional curves on tangent broken lines:
- modeling of the road route on the tangent broken line of theodolite traverses;

- profiling of the cam profile with a disc pusher.

Brinonaum noctpoeHue Ha KacatenbHOM JjoManou (puc. 10).

Let's construct on a tangent polyline (Fig. 10).

Puc. 10. V-kpuBas Ha kacaTeiabHON JIOMaHOM, allIpoKCUMUpOBaHHas B-criaitHOBOM KpuBOi
8-0i1 cTeneHu.

Fig. 10. V-curve on a tangent polyline, approximated by a B-spline curve of the 8th degree.

Kak BHIHO 10 pe3ysbTaTaM CpaBHUTEIILHOTO TecTUpoBaHus, MeToabl NX u ‘Alias Design
Studio’ noctpoennss NURBS-kpHBBIX BBICOKHX CTETICHEH Ha OMOPHBIX TOUKAX HE
yIIOBJIETBOPSIIOT TpeOOBaHMAM K MeToaM kiacca F. [Toatomy anzaiiHep BBIHYKACH TOBOAUTD
KayecTBO KPHUBOil 10 TpeOyeMbIX KOHAUINHI peaakTupoBanueM S-noiaurona NURBS kpusoit. A
3TOT CIIOCOO PYYHOH MOATOHKHU KPUBOW OYEHb TPYAOEMKHH U TpeOyeT BHICOKOM KBaJIM(UKAIIUH.
B pyxoBonctBax CAD-cucTeM noadepKuBaeTCsl 4yBCTBUTEIBHOCTD CIIOCO0A K U3MEHEHHSM
MOJIOKEHUSI IEPBBIX BEPILHH YIPABJISIONICTO TTOJIUTOHA.

As can be seen from the results of comparative testing, the NX and ‘Alias Design Studio’
methods for constructing high-degree NURBS curves on control points do not meet the
requirements for class F methods. Therefore, the designer is forced to bring the quality of the
curve to the required standards by editing the S-polygon of the NURBS curve. And this method
of manually adjusting the curve is very labor-intensive and requires high qualifications. The
manuals of CAD systems emphasize the sensitivity of the method to changes in the position of
the first vertices of the control polygon.

B pa6ote [11 MydTteen 2009 Y cToilunBOCTh | pacKpbIBaeTCs MpUYMHA HEYCTOWYUBOCTH
(bopmoobpa3oBanusi B-CriaiiHOBBIX KPUBBIX BHICOKHX CTETCHEH MPU peaKTHUPOBAHUH TIEPBBIX
BEPIIUH S-TIOJMTOHA M MPEIaracTcs TEXHUKA PEAaKTUPOBAHUS S-TIOJUTOHA B OTKPBITOM
(dopmare, KOTOpast pemnraet 3Ty NpodIeMy HEYCTOMYMBOCTH U TIO3BOJISIET YIIPABIISATH IIABHOCTHIO
KPHUBBIX Ha KOHIIEBBIX Y4aCTKaX.



The article [11 Mufteev 2009 Stability] reveals the reason for the instability of the formation
of B-spline curves of high degrees when editing the first vertices of an S-polygon and proposes a
technique for editing an S-polygon in an float format, which solves this problem of instability
and allows you to control the smoothness of the curves at the end sections.

Mertoas! FairCurveModeler mo3BosisitoT “‘c mepBOro moaxoa’” MoJIEIUPOBaTh KPUBbIE
BBICOKOT'O Ka4eCTBa Ha OMOPHBIX TOYKaX. MeTO/Ibl BELICOKOIPOHU3BOAUTEIBHBI U HE TPEOYIOT
BBICOKO# KBaJH(UKAIMK. DTO MO3BOJISET HCIOIB30BaTh METO]I B ITMPOKOM MPAKTHKE
HPOCKTUPOBAHUSL.

FairCurveModeler methods allow you to model high-quality curves on control points “from
the first go.” The methods are highly productive and do not require high qualifications. This
allows the method to be used in wide design practice.

Oo0pa3zoBarte/ibHBII MPoOLECC
Educational process

Jlns WHXKEHEpOB B HACTOAIEE BpeMs UPe3BBIYAHHO BaXHO yMeTh paborath ¢
WHHOBAIIMOHHBIMUA METOJIJaMU MOJICIIMPOBAHUS KPUBBIX U MOBEPXHOCTEH W MMETh BO3MOXHOCTH
pabotath ¢ TPOrpaMMHBIM TPOAYKTOM C TaKuMU MeToaamu. Pa3paboTumku mpesiaraiot
O0ecrutatHo  mporpamMmubiii - TiponykT  (FairCurveModeler 3D npuxmannas Oubnuotexa
KOMIIAC) nns o6pazoBarenbHOro npoiecca B BY3ax win B yd4eOHBIX IIEHTPaX IO MOBBIIIICHUIO
KBaJTH(DUKAITH HHKCHEPOB.

It is now extremely important for engineers to be able to work with innovative methods for
modeling curves and surfaces and to be able to work with a software product with such methods.
The developers offer a free software product (FairCurveModeler 3D application library
KOMPAS) for the educational process in universities or in training centers for advanced training
of engineers.

Ckauatb npoayKT Bbl MoeTe o cchlike

You can download the product from the link

http://spliner.ru/load/program_descriptions/kompas_3d/prikladnaja_bibliote-
ka_faircurvemodeler3d_x64 rtw_kompas_3d/7-1-0-36

KOI[ aKTHUBalluun 6yz[eT OOHOBIATHCS Ka)KIbIA MECSII.

The activation code will be updated every month.

BriBoabl
Conclusions

1. ITpoBeneHO CpaBHUTEIBHOE TECTHMPOBAHHE METOJIOB MOJEIHMPOBAHMS KpUBBIX Kiacca F
nporpammbl FairCurveModeler ¢ meTtonamu monenupoBaHusi KpuBbix kiacca A CAD-cucrem
NX u ‘Alias Design Studio’. Iloka3piBaeTcsi HEOCTIOpUMOE MPEUMYIIECTBO METOIOB
mozenupoBanuss NURBS kpuBbsix reomerpuueckoro siapa C3D mepen reoMeTpuyecKUMU
snpamu Parasolid u ACIS.


http://spliner.ru/load/program_descriptions/kompas_3d/prikladnaja_biblioteka_faircurvemodeler3d_x64_rtw_kompas_3d/7-1-0-36
http://spliner.ru/load/program_descriptions/kompas_3d/prikladnaja_biblioteka_faircurvemodeler3d_x64_rtw_kompas_3d/7-1-0-36

1. Comparative testing of methods for modeling curves of class F of the FairCurveModeler
program with methods for modeling curves of class A of CAD systems NX and ‘Alias Design
Studio’ was carried out. The undeniable advantage of methods for modeling NURBS curves of
the C3D geometric kernel over the Parasolid and ACIS geometric kernels is shown.

2. ITonw3oBarenn NX u ‘Alias Design Studio’ MOTyT HCHOIB30BATh AJIS YIyUILIEHHS] KPUBBIX
KJacca A J10 kauecTBa KpuBBIX kiacca F ¢ ucnons3oBanueM npuioxenuit FairCurveModeler.

2. NX and 'Alias Design Studio' users can use to improve class A curves to class F curve
quality using FairCurveModeler applications.

3. Tlpemtoxken OecrutatHo mporpammHubiii npoaykt (FairCurveModeler 3D mpukinamHas
oubmuoreka KOMITAC) st HeMeyIeHHOTO UCTIOJIb30BaHUsI B 00pa30BaTeIbHOM IMPOIIECCE U Ha
Kypcax NOBBIIICHHS KBaTHU(PUKALIUH.

3. A free software product (FairCurveModeler 3D application library KOMPAS) is offered
for immediate use in the educational process and in advanced training courses.
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