Closed surface of torus

3aMKHyTasi TOpOBasA NOBEPXHOCTh

The most significant test - construction of a surface on the points of a quadratic surface.
Haubonee rmokaszareiabHblil TECT - IMOCTPOCHHUC IMOBECPXHOCTH HaA TOYKaAX KBaﬂpaTHqHOﬁ
IIOBEPXHOCTH.

Select from the list Samples sample "Base 3D Mesh on Torus". In the sample are given
characteristics as closed by u, and by v. Press the [Prepare Surf] and then [Create].
Bribepure B criucke Samples npumep obpasen “Base 3D Mesh on Torus”.

B o0pasiie 3agaHbl MPU3HAKK 3aMKHYTOCTH Kak I10 U, Tak u 1o V. Haxxkmurte kHomku [Prepare
Surf] u 3atrem [Create].

/[ Surface3D: Modeling Surf: x '\ 1Gb.ru - flasrieif kabure: % | ) Mepesogsnk Google x ! |8) Anacke x \ =)
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inlﬂl A3bIK 3TOA CTPaHWLbI | aHFAWACKAFA ¥ | XOTWTe nepesecty ee? | [Nepesectu Hactpodkn ~| *

Instructions and Messages

Surf Params:

Typ_Mesh = 0

k array = 6 1_array = §
kk_array = 6 11_array = 5
Create Curve_Surf =3
Pre_Create_Curve Surf =1
Edit_Row_or Col = 0

u segm = 5 v_segm = 4

u bnd_st = 1 v_bnd st = 1

m

L

u_degree = 3 v_dsgres = 3
dsgres u = 3 degres v = 3
u_create = 3 v_create = 3

R —

u_entr plg = 3 v_entr plg = 3

==
|

virt_plg_u = 1 virc_plg_v = 1
virc_plg u = 1 virc_plg v = 1
m_uvhpproximation = &
m_Approximation = Q0

Array m nPoints = &

array[0] = 300.001 -0.451006 0
array[1] = 478.637 61.7762 0
array[2] = 499.434 10,6245 0
array[3] = 438.257 -92.3%224 0
array[4] = 367.557 -94.5308 0
array[5] = 318.112 -48.5023 0 i
arr_pnt k array = 6 1_array = 5 P

Options: Edit Surface Create Curve / Surface: Read Data: Write Data:

Format U:  Row or Col: @row © cel [ Prepare Curve ] [ Prepare Suﬁ] [ NURBS Cunve from AutDCAD] NURBS Curve to AutaCAD

@ i = |

© Clamped  Number of Row-Col Base 3D Mesh from Table 30 Mash to AutoCAD

© Float Setlo Change Number =
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We construct a cubic NURBzS surface.

Set projection XZ (area Projection, turn on the switch (*) X2).
[Toctpoutcsa kyondyeckas NURBzS moBepxHOCTS.

YcranoBure npoeknuto XZ (odmactsk Projection, Bkimtounte nepexiarodarens (*)XZ).
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Instructions and Messages M

Surf Params:

Typ_Mesh = 0

k_array = & 1_array = 5
kk_array = 6 11_array = 5
Create_Curve_Surf =3

Pre Create Curve Surf =1
Edit_Row_or Col = 0
u_s=gm = 5 v_segm = 4
ubnd st =1 v bnd st = 1
u_degree = 3 v_degree = 3
degree u = 3 degres v = 3

[

i

u_create = 3 v_create = 3
u_cntr_plg = 3 v_cntr plg = 3
virc plgu = 1 virc plg v =1
virt_plg u = 1 virt plg v = 1
m_uvApproximation = &
m_Approximation = 0

Array m nPoints = §

array[0] = 300.001 -0.451006 @
array[l] = 478.637 61.7762 0
array[2] = 499.434 10.6245 0
array[3] = 438.257 -92.3324 0
array[4] = 367.557 -94.5908 0

array[5) = 313.112 -49.5023 0 -
arr pnt k array = 6 1 array = § P
Options: Edit Surface Create Curve / Surface: Read Data: Write Data:

FormatU:  Row or Col: @ row @ col [ Prepare Curve | [ Prepare Surf | [ NURBS Curve from AutoCAD | NURBS Curve to AutaGAD

@ Clamped Nunber of Row-Col Base 3D Mesh from Table 30 Mesh to AutoCAD
© Float Set:p Change Number
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Repeat the construction on this projection. With the new values of the interpolation steps Step U:
[0.1] and Step V: [0.1].

HOBTOpI/ITe IMOCTPOCHHEC HA 3TOU IMPOCKIHHU. C HOBBIMH 3HAUEHHUSIMU I1aroB HUHTCPIIOJIMPOBAHUA
Step U:[0.1] u Step V:[0.1].

/ Surface3D: Modeling Surf: x view-sourcefair-nurbs-ru. X 1Gb.ru - Nnunsiii kaburer X | &) Mepesoaunk Google % 1[5 Angeke x =
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Instructions and Messages A

Surf Params:

>

Typ_Mesh = 0

k array = 6 1_array = §
kk_array = 6 11_array = 5
Create Curve_Surf =3
Pre_Create_Curve Surf =1
Edit_Row_or Col = 0

u segm = 5 v_segm = 4

u bnd_st = 1 v_bnd st = 1

m

I

u_degree = 3 v_dsgres = 3
dsgres u = 3 degres v = 3
u_create = 3 v_create = 3
u_entr plg = 3 v_entr plg = 3 L

virt_plg_u = 1 virc_plg_v = 1
virc_plg u = 1 virc_plg v = 1
m_uvhpproximation = &
m_Approximation = Q0

Zrray m nPoints = §

array[0] = 300.001 0 -0.45100§
array[l] = 478.637 0 61.7762
array[2] = 499.434 0 10.6245
array[3] = 438.257 0 -92.3924
array[4] = 367.557 0 -94.5508

array[5] = 313.112 0 -48.5023 2
arr pnt k_array = 6 1_array = 5 4
Options: Edit Surface Create Curve / Surface: Read Data: Write Data:

FormatU:  Row or Col: @row © cal [ Prepare Curve | [ Prepare Surf [ NURBS Curve from AutoCAD | NURBS Curve to AutoCAD
@ i = |

gllaﬂ:ped Number of Row-Col: Base 3D Mesh from Table 30 Mesh to AutoCAD

© Floa
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Transferring of the network of the interpolated points to AutoCAD
IlepeHoc ceTH MHTEPNOJIUPOBAHHBIX TOYeK B AutoCAD

Click [Interpolated Surf to DXF] for downloading the DXF-file "DXF_Int.dxf" - the network of
the interpolated points. Open and read inAutoCAD DXF-file "DXF_Int.dxf" from the
Downloads.

Haxxmure knonky [Interpolated Surf to DXF] ms ckaunBanus DXF-daiina “DXF_IntF.dxf{”
ceTH uHTepnoaupoBaHHbIX ToueK. OTkpoiiTe AutoCAD u cuntaiite DXF-daiin u3 nanku
Downloads.
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Set the SW isometric view.

Ycranosute Bua FOB nzomerpun.
Comparison with torus surface - primitive AutoCAD

CpaBHeHHe ¢ TOPOBOI MOBEPXHOCTHIO — MPUMUTHBOM AutoCAD

Draw in AutoCAD primitive torus with parameters: center (0,0,0), a large radius of 400, small
radius 100, color - red.

Hapucyiite B AUtoCAD npumutus Top ¢ mapamerpamu 1ieHTp (0,0,0), 6onbiioit paguyc 400,
Masibiit paguyc 100, 11BeT — KpacHBI.
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Visually, there is a complete coincidence of primitives.

BI/I3ya.TIBHO Ha6H}OIIaCTCH IMOJIHOC COBIIAACHUC ITPUMHUTHUBOB.
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Komanaa:

The high quality of the approximation on the a network of points with affine similar rows and
columns.

OObecrnieunBaeTCsl BHICOKOE KAYECTBO aNMMpPOKCUMAIIUK Ha CETH To4YeK ¢ ahPuHHO Mo 100HBIMU
CTPOKaMH U CTOJIOIIaMHU.

Approximation of a network of points by b-spline surface of degree (8,8)
ANNpPoKCHMAIHMS CeTH TOYeK D-criialiHoBoO# MOBEPXHOCTHIO cTeneHeii (8,8)

Return to the web-app. Set the in the field Surf Approximaton method for approximating b-
spline surfaces (*) by NURBS. Set the degree of b-spline surfaces (8,8).



Bepuurecs B web-nipunoxenue. Ycranosure B odnactu Surf Approximaton cnoco0
anmnpokcuManuu b-crutaiinoBoii moBepxHocThio (*)by NURBS. Vcranosute crenenu b-
crutaitHoBo#t moBepxHoctu (8,8).

/[ Surface3D: Modeling Surf: % [ view-sourcefair-nurbs-ru. % (T 1Gb.ru - flnunisiii kabnee: % ! g3 Mepesoauik Google % 1|8 firaexc x =
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and Messages M

Surf Params:

Typ_Mesh = 0

¥ array = & 1 array = 5
¥k_array = 6 11_array = S
Create_Curve_Surf =3
Pre_Crsate_Curve_Surf =1
Edit Row_or_Col = 0
u_segm = 5 v_segm = 4

m

I

u bnd_st = 1 v_bnd st = 1

u_degree = 3 v_degree = 3

degres u = 8 dsgree_v = 2

u_create = 2 v_create = 2

u entr plg = 3 v_cntr plg = 3 -

virt_plg_ u = 1 virc_plg v = 1

virc_plg u = 1 virc_plg v = 1

m_uvhpproximation = 7

m_Approximation 0

Zrray m nPoints = §

array[0] = 300.001 0 -0.45100§

array[l] = 478.637 0 61.7762

array[2] = 499.434 0 10.6245

array[3] = 438.257 0 -92.3924

array[4] = 367.557 0 -94.5508

array[5] = 313.112 0 -48.5023 2

arr pnt k_array = 6 1_array = 5 4
Options: Edit Surface Create Curve / Surface: Read Data: Write Data:

FormatU:  Row or Col: @row © cal [ Prepare Curve ] [ Prepare Suﬁ] [ NURBS Cunve from AutoCAD ] NURBS Curve to AutaCAD

@ 3 - Col
; Clamped Number of Row-Cel: Base 3D Mesh from Table 30 Mesh to AutoCAD
© Float Sety Change Number =" =" = =
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Cunraem DXF-¢aiin - cetb nHTepnoaupoBanHbix Touek B AUtOCAD.
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Komarga:

Compare with primitive torus AutoCAD
Cpasnute ¢ npumutusoM Top AutoCAD
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Visually surfaces are the same.

BI/ISyaHBHO MOBCPXHOCTHU COBIIAAAOT.

Editing the b-spline surface of degree (8,8) in AutoCAD
PenaktupoBanue b-criaiinoBoii moBepxHocTu crenedeit (8,8) B AutoCAD

Return to the web-app. Convert GD form the base network (3D Mesh) sequentially to v-network
(V 3D Mesh) ([to V 3D Mesh] + [Create]).

Bosepatutech B web-npunoxenne. Kouseprupyiire I'O Buma onopaoii cetu (3D Mesh)
nocienoBarenbHo B v-ceTh (V 3D Mesh) ([to V 3D Mesh] + [Create]) .
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! 3 s =20

array[0] = 309.96£447911828 0
44.616153754658

array[l] = 313.815974153448 0
52.487427719696

array[2] = 323.425239226322 0
68.103213437076 =
array[3] = 344.578513622736 0

Options: Edit Surface Create Curve / Surface: Read Data: Write Data:

Format U:  Row or Col: @row O col [ Prepare Cuve | [ Prepare Surf [ NURBS Cumve from AutoCAD | NURBS Curve to AutaCAD

@ Clamped Nuniber of Raw-Col: Base 3D Mesh from Table 30 Mesh to AutoCAD

© Float Setfp Change Number SIS S ad
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and then to s-network (S 3D Mesh) ([to S 3D Mesh] + [Create]).
u 3ateM B S-ceThb (S 3D Mesh) ([to S 3D Mesh] + [Create]).

/[ Surface2D: Modeling Suri: x | view-sourcefair-nurbs-ru. % | 1 16bu- finanmi kabune: x | g3 MepeooguncGoogle % |5 Arenc " W =
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u_entr plg = 2 v_entr_plg = 2 L
virt_plg u = 5 virt_plg v = 5

m =0
Lrray m nPoints = 20
array[0] = 304.300889801248
-60.138010265559 44.616115891555
array[l] = 302.082053846327
-60.885280079116 52.48738562824
array[2] = 317.584487482541
-62.763233591561 68.103168911786  ~
array[3] = 338.08622823274% P

Options: Edit Surface Create Curve / Surface: Read Data: Write Data:

Format U:  Row or Col: @row © cel [ Prepare Curve ] [ Prepare Surf] [ NURBS Cunve from AutoCAD ] NURBS Curve to AutaCAD

© Clamped Number of Row-Col Base 3D Mesh from Taole 3D Mssh to AutoCAD

© Float Setfo Change Number == = = I 2
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Set the GD to the float format (set options Format U (*) Float, Format V (*) Float> [Format /
Extract S 3D Mesh] + [Create]

[Tepeseaure GD B muraBatommii popmat (ycranosum omiuu Format U (*)Float, Format V
(*)Float > [Format/Extract S 3D Mesh] + [Create]
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Surf Params: =
Typ_Mesh = 7
k_array = 20 1_array = 18
¥k_array = 20 11_array = 18 L
Create_Curve_Surf =3 T
Pre Create Curve Surf =1
Edit_Row_or Col = 0
u_segm = 12 v_segm = 10
u bnd st =0 v bnd st = 0
u_degree = & v_degree = §
degree u = 8 degres v = 8
u_create = 0 v_create = 0
u_cntr_plg = 1 v_cntr plg = 1 -
virtc plgu =5 virc plgv =75
virt_ plg u = 5 virt plg v = 5
m_uvApproximation = 7T
m_Approximation = 0
Array m nFoints = 20
array[0] = -348.634520635363
-227.490056368143 -91.51754664614
array[l] = -320.415 014
-202.04483096588 -6 076496
array[2] = -301.829 553
-197.023371072686 -36.038654474991 ~
array[3] = -293.287762233167 P
Options: Edit Surface Create Curve / Surface: Read Data: Write Data:
Format U:  Row or Col: @ row © col [ Prepare Curve | [ Prepare Surf | [ NURBS Curve from AutoCAD |
o mped Nomber of o Cot
@Float  Setjy Change Number —— 2
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Transfer the s-polyhedron with parameters of a b-spline surface to AutoCAD ([3D Mesh to
AutoCAD]. Highlight text in | & M and copy the memory buffer.
[TepeHecuTe S-MHOIOIPaHHHUK ¢ apamerpamu b-crutaiinoBoit mosepxHoctu B AUtoCAD ([3D
Mesh to AutoCAD]. Beigenure tekct B I&M u ckonmpyiite B Oydep namstu.

First download the utility v-web.fas.
[TpenBapuTenbHO 3arpy3ute yTimTty v-web.fas.
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You can edit the s-polyhedron b-spline surface as a polygonal network and display the changed
network of coordinate lines by command V_MSHNRB.

MO>XHO peIaKTUpOBaTh S-MHOTOIPaHHUK D-CIIIaliHOBOW OBEPXHOCTH KaK MOJUTOHAIBHYIO CETh
U 0TOOpakaTh U3MEHEHHYIO CeTh KOOPIMHATHBIX TMHUM komanaoit V. MSHNRB.



Network of b-spline curves can be used to construct surface by AutoCAD state command _Loft.
Certb b-craifHOBBIX KPHUBbIX MOKHO HUCIIOJIb30BATh AJIA IMMOCTPOCHHA ITOBECPXHOCTHU IITAaTHOHN
Komanoit _Loft.

Comparison with the standard AutoCAD commands of creating surface on a good network
of points.

CpaBHenue co mraTHbIMU kKoManaamMu AUtOCAD nocTpoeHnsi IOBEPXHOCTH HA Xopolleii
CE€TH TOYECK.

Repeat the example in the web-application. Build the surface on the base network.
[ToBTOpHTE BHINTOTHEHUE TIpUMepa B web-tipritoxkeHuu. [TlocTpoiiTe mOBEpXHOCTh Ha ONMIOPHOM
CCTHU.

A 1Gb.ru - Muunii kabure: X | &Y Nepesogunk Google x| [@ MailRu: nouta, nonek s 1 % | Hosas sknaaka % 1 & Pegaxtuposanme mateprc X [] Surface3D: Modeling Surf: % '\ &= L= e |
« C' f [ fair-nurbs-rulgb.ru/SetPoly3D.aspx < =
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Instructions and Messages

Surf Params: ]
Typ Mesh = @ 1
¥ array = & 1 array = 5

¥k_array = 6 11_array = S
Create Curve_Surr =3
Pre_Create_Curve_Surf =1
Edit_Row_or Col = 0

u segm = 5 v_seam = ¢

u bnd st = 1 v_bnd st = 1
u_degree = 3 v_degree = 3
degree u = 3 degres v = 3
u_create = 3 v_create = 3

u_entr_plg = 3 v_cntr_plg = 3
virt_plg u = 1 virt_plg v = 1
virc_plg u = 1 virc_plg v = 1
m_uvApproximation = §
m_Approximation = Q0
Array m_nPoints = &
array[0] = 300.001 -0.451006 0
array[l] = 472.637 61.7762 0
array[2] = 492.43¢ 10.6245 0
array[3] = 438.257 -92.3%24 0
array[4] = 367.557 -94.5908 0
array[5) = 313.112 -48.5023 0 S
arr pnt k_array = 6 1 array = 5 P
Options: Edit Surface Create Curve / Surface: Read Data: Write Data:
Format U:  Row or Col: @row © cel [ Prepare Curve ] [ Prepare Suﬁ] [ NURBS Cunve from AutDCAD]
@ Clamped Nuzber e —
O Float Setlo Change Number L T | 2
IE._] nnnnnnn e3 (1).doc T IE_] uuuuuuuuu £ 3 Beesarpyskn.. ¥
|
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Export the base network to AutoCAD (button [3D Mesh to AutoCAD]).
Dkcnoprupyiite onopuyto ceth B AUtOCAD (kuomka [3D Mesh to AutoCAD]).
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Close the polygonal mesh in rows and columns.
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Try to build surface on this polygonal network by regular commands AutoCAD.
[TonrpoOyiiTe MOCTPOUTH HA TAaHHOW MOJIUTOHAIBHOU CeTH MTaTHRIMU KoMaHAaMu AutoCAD
IMOBEPXHOCTb.
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Komanga:

Draw primitive — Torus.
Hapucyiite npumMuTuB — TOP.
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Komanaa:

The conclusions

1) NURBZzS surface constructed on the points of a quadratic surface geometrically precise
approximates the quadratic surface;

2) b-spline surfaces of high degree constructed on the points of a quadratic surface with high
precision approximates the quadratic surface;

3) The standard functions of AutoCAD for creating of spline curves and Loft surface on such
rare grid points can not give such high accuracy of the approximation of quadratic surface.



BriBoabI

BriBopbr:

1) NURBZS moBepXHOCTb, IOCTPOCHHAS Ha TOYKAX KBaJAPATUIHOMN MOBEPXHOCTH
TEOMETPHYECKH TOYHO AMMPOKCUMHUPYET KBAIPATHUHYIO TIOBEPXHOCTH;

2) b-crutaitHOBast MOBEPXHOCTh BBICOKHUX CTEIIEHEH, IIOCTPOCHHAS HA TOUKAX KBaJAPaTUIHOM
MOBEPXHOCTH C BBICOYANIIICH TOYHOCTHIO alIIIPOKCUMUPYET KBAPATUIHYIO TIOBEPXHOCTE;
3) WTaTHble GYHKIMHU TOCTPOCHHUS CILIAafHOBBIX KpUBBIX U Loft-moBepxHOCTH cpeacTBamMu
AutoCAD Ha Takoil peakoi ceTke TOYEK HE MOTYT JaTh TAKYIO BHICOKYIO TOUHOCTh
anmnpoKCUMAallMU KBaJ[paTUYHOW MOBEPXHOCTH.



