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GEOMETRIC MODELING OF COMLEX OBJECTS ON THE
BASIS OF REFERRED POLYPOINTS MAPPIING OF CUTTING
DIRECT LINES

Kolot O., Badayev Y.

In the paper we propose the use of weight coefficients in the
method of polypoints mapping of lines for geometric modeling of
complex objects.

Keywords: discrete given curve, direct, polypoints mapping of lines.

Formulation of the problem. Counterform transformations are used
in the design of geometric objects of complex form in mechanical
engineering. Expansion of the possibilities of political transformations is an
important problem at the present time.

Analysis of recent research and publications. In previous
publications [1-4] we consider methods of linear transformations based on
the optimization of deformation of distances of straight lines to a given set
of points, but this does not consider the possibility of extending this method
to the transformation of point-defined curves, which narrows its application
in the design of complex geometric objects.

Formulating the goals of the article. The purpose of the article is to
apply straight lines in the method of field-mapping mappings for geometric
modeling of complex objects.

Main part. In [1] the method of line-point mapping of lines is
presented, which is concluded in the following.

Suppose that the plane xy is given (Fig. 1):

- points of the initial basis Tpi(Xpi,Ypi), i=1,2,3,....M,
- points of the secondary basis Tvi(Xvi,Yvi), i=1,2,3,....M,
- direct - a prototype, which is given in coefficients aproob, Dproob, Cproob,
which determine the direct in an implicit form:
A proop X + D0 Y +C = 0. 1)

proo
All points of the initial basis have distances to the direct-prototype in

the form:
ﬂi - a'proobxpi + bproobypi + Cproob' G O’I :1""’ M (2)
When displaying a straight-prototype, it becomes a straight-image in

the form:
aobx+ boby—'_cob = O (3)
The direct image will have the following distances from the points of

the secondary basis in the form:

Vi =8 Xy +0g Yy +Cqp # 0. 4)
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When converting distances y, will be equal to:

Yi = ;B (5)
where @ - while uncertain factor.
From
Vi
w; =—. 6
8 (6)
Determine the next functional
M
S=>(»v-1)?=min, @)
i=1

which will mean that the relation of new coordinates }; to the original

coordinates £, will strive to 1.0.
Differentiate (7) by aob, bob 1 Cob:

ds M Xnhi

— 2w —1 obi ’
das E (aj -1) 5 (8)
s M Yobi

=2 -1 ,
b El (0 -1) 5 (9)
ds M 1
do i2212(@ R (10)

Substitute (6), (2) and (4) in (8-10). We obtain a system of three
linear equations:
Ala, + Blb, +Clc,, = DI, }

A2a, +B2b, +C2c, =D2, (11)
A3a, + B3b, +C3c, = D3,
where
M X2 MX, Y MX, MX,, 3
Al = , Bl= =% Cl= >, Dl=) =,
; ,Biz i=1 lgiz éﬂiz §ﬁ|
MX_y_ Myzvi My_ My_
A2 = 1Y =Bl B2= ,C2= =, D2=>) —4, >
270 2 h Py, (12)
M X . M y M l M 1
A3=> 2 =C1,B3=) =% =C2C3=) —,D3=> —.
i-1 D i-1 D i B, i B/

The solution of system (11) will give new coefficients a,,b,,Cq,

transformed straight-images of a point-given curve.

Let's make a modification of the index map as follows.

Determine the direct - the prototype (2) in the form of a segment of
the line, given by two points Ap(Xap,Yap) and By, (Xep,Ysp). In this case, the
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coefficients of the straight line (2) are determined by the following
formulas:

aproob =Ya—Ya> bproob =X, —Xa, C proob — _(aproobXA + bproob yA) . (13)
In case of poly-reflection (7) on the basis of coefficients (13) we
obtain new values agh, bon,Cop t0 determine a new line (4):

7i =0, (14)
For a new line (14) we assign abscissas of new points Agp(Xacb,
B(Xsob). Based on these abscissas and formulas
Cob =—(@obXA0b +BobY Acb );

(15)
Cob =—(@obXBob *+PobYBob ):
find ordinates of new points Aq and By :
__Cob T 38obXA0b
Y Aob T o,
ob
(16)
__Cob +30bXBob
YBob=""7" 1 -
bob

Thus, the prototype (a segment of a straight line A,-Bp) turned into
an image (a straight line Aos-Bob).

The proposed method differs from the usual field-mapping mappings
by the fact that as a prototype non-direct ones, which are given in implicit
form, and straight lines that are given by points, are invented. Thus, the
prototypes can be set by a plurality of points and receive a transformed set
of points, which will set a new transformed image, which will be given by
a new set of points, which is much more convenient than the usual
polyhedron mappings of a plurality of lines.

On the basis of the proposed linear mappings of straight lines, an
AutoLISP computer program was developed in the AutoCAD system
environment. A test case is presented in Fig. 1. In Fig. 1 represents the
result of a five-point circle display. Here are points with indices P-points of
the primary poly-base basis. Points with indices V - points of the secondary
polygon basis. As we can see, the circle thus turned into an oval, which as
If approximates the secondary basis 1,-5v.
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Fig.1 A five-point circle display

Conclusions. The proposed process of field-point mapping of the
segments direct method differs from the usual field-mapping mappings by
the fact that as a preimage, non-direct ones, which are given in implicit
form, and straight lines that are given by points, are invented. Thus, the
prototypes can be set by a plurality of points and receive a transformed set
of points, which will set a new transformed image, which will be given by
a new set of points, which is much more convenient than the usual
polyhedron mappings of a plurality of lines.

The proposed method can be used in the implementation of
geometric modeling of complex forms with the ability to control the shape
of the simulated object by changing the points of the filamentous basis. As
shown in the test example, the shape of the transformed shape changes in
such a way that it approximates the new base-point.

As a disadvantage of the proposed method, it is possible to indicate
the insufficient level of predictability of the result.

Further researches are offered in revealing of properties of
application of field-point maps in the direction of increase of level of
predictability of the received results for effective application in geometric
modeling of complex objects.
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IT'EOMETPUYECKOE MOIEJIMPOBAHUE CJIOKHBIX
OBBEKTOB HA OCHOBE IOJMTOYEYHBIX OTOBPAKEHUI
OTPE3KOB ITPAMBbIX

Koot A.JL. , banaes 1O.1.

B pabome npeonazaemca memoo nonumoueyHvlxX omoopaxcenuil
OMpPE3K08 NPAMBIX 6 2e0MEMPUYECKOM MOOEIAUPOBAHUU C/IOHCHBIX
00beKmoe, Komopwvlil Oomauuaemcsa Om oOObIYHBIX NOTUMOYEUHDBIX
OmoopajrceHuil mem, 4mo 6 Kauecmee npooodpaA3a MOMHCHO 3a0aeams He
npamvle 6 HEABGHOM 6ude, a MHOMCECHE0 MOYeK U NOAYUamp
npeoodpazoeanHblii 00beKm 6 6uU0e MHOMHCECHBA MOUEK.

Kntouesvie cnosa: oOuckpemuo 3a0annas  Kpueas, Ompe3oK
NPAMOIL, NOTUMOYEUHble OMOOPAICEHUS.

I'EOMETPUYHE MOJIEJIOBAHHS CKIAJHUX OB’€EKTIB HA
OCHOBI ITIOJITOYKOBHUX BIIOBPAKEHbB BI/IPI3KIB
HHPAMUX

Komnot O.JI., bagaes 10.1.

B pobomi npononyemvca memoo noaimoykosux 6i0odpasicens
BIOPI3KI6 NPAMUX 8 2OMEMPUUHOMY MOOETIOBAHHI CKIAOHUX 00’ €Kmis,
AKUIL GIOPIZHAECMbCA 610 36UYHANHUX NOJIIMOYKOBUX BI000PAIHCEHb MUM,
wo 6 axKocmi npoodpaza Mmodxcna 3aoaeamu He NPAMI 6 HEABHOMY
6U2NAOl, @ MHOMCUHY MOUOK | OMPuUMysamu nepemeopeHuil 00’ckm y
BU2NIAOT MHOMCUHU MOYOK.

Knrouoei cnoea: ouckpemno 3adana Kpuea, 6iOPI30K NPAMOI,
NOJIIMOYKOBL 8I000PAINHCEHHA NPAMUX.



