After that, the coordinates of neighboring points to Pi(xi,yi) of the arc are determined:

— A —
xi=xi—1+AX(le x1) _ Y(yzl yl); 9)

Ay(g—x1) | Mx(y,~yy)
YY1t ) + ) . (10)

Figure 5 shows a fragment of a program for calculating the coordinates of Pi points be
longing to an arc. The variables Xr, Yr determine the coordinates (xi,yi) of the current arc
point. The coordinate values of the current point are found incrementing along the arc of the
coordinates of the starting point, denoted by the variables X1,Y1. After the calculation, the co-
ordinate values of the current point are assigned to the new starting point and denoted by the
times X2,Y2.The calculation cycle is repeated Koef times. Using the Write operator, the calcu-
lated coordinates of the points of the circle arc ¢ by means of an operator Write are saved to a
file that is passed to the integrated CAD system.

Xr:=X1+Xrel*((X2-X1)/1)-Yrel*((Y2-Y1)/1);
Yr:=Y1+Xrel*((Y2-Y1)/D)+Yrel*((X2-XL)/);
for n:=1 to Koef do
Begin
X2:=Xr;
Y2:=Yr;
Write(Inp_f,"");
Write(Inp_f,X2_p:cod:10,",");
Write(Inp_f,Y2_p:cod:10);
WriteLn(Inp_f,"™);
End;
Figure 5 - Fragment of the program for calculating the coordinates of pointsofan arc

Conclusion. The developed software module is designed to calculate the coordinates of
points located on the arc of a circle with a given step, and determine the trajectory of the actua-
tor movement.
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The paper is devoted to the development and implementation of an algorithm for dividing
a straight line segment into equal sections. The proposed software module can be used for ob-
taining trajectories of movement of the actuator according to the given coordinates on laser
complexes, cutting machines, sewing semiautomatic machines in light industry.

Target of the research - development and realization of the algorithm of line division into
elements for integrated CAD.
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experimental work on the study of technological processes of parts processing on automated
equipment; use of computer modeling methods.
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Results and their discussion. In control programmes for mechatronic systems, the re-
quired trajectory of movements of actuators is specified by coordinates of points. We propose an
algorithm for dividing the trajectory in the form of a line segment into nodes (points) at a given
distance from each other with equal spacing. The line segment when represented in vector form
is described by the coordinates of the start and end points. Figure 1 shows the calculation
scheme of the algorithm for dividing a line into fragments of equal length. The coordinates of the
start point 1 are labelled (x1, y1); the coordinates of the end point 2 are labelled (X2, y2). In
Figure 1 are also marked: I - the length of the line segment, Al - the refined distance between the
points on the line segment P;, Al and A4l, - projections on the X and Y coordinate axes of the
segment AL

. 2(%2,2)
Pi

]
Aly

1(X1,¥1) Alx

r'I-_

Figure 1 - Calculation scheme

Information about vector image of a line segment in AutoCAD system is contained in a
special format ".dxf" drawing exchange file. The ".dxf file" contains text information about coor-
dinates of points 1 and 2 of the beginning and end of the graphical primitive "line segment" (pol-
yline) in groups defined by corresponding codes. The group code " 10" indicates the primary X
coordinate; the group code " 20" indicates the primary Y coordinate. The X and Y coordinate val-
ues of a point follow each other directly. The fragment of the programme for determining the
initial data about the line segment is shown in Figure 2.

If st="10" then

Begin
ReadIn(Var_f,st);
Val(st,cr,cod);
X2:=cCr;

end;

x1:=x2;

If st=" 20" then

Begin
ReadIn(Var_f,st);
Val(st,cr,cod);
y2:=cr;

end;

yl:=y2;

Figure 2 — Fragment of a programme for determining points 1 and 2 of a line segment
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The distance no between points P; is pre-defined by the user. Then the number N of seg-
ments of length noy, which fit in the line length /, is calculated. The number N is calculated by the
expression and rounded to integer:

N:[«@%mi?ﬂwnh_ %)

Figure 3 shows the implementation of the algorithm for determining the number N of
segments of length no . The variable I describes the length of the line segment, the variable Lim
describes the specified distance no between points P;, the variable Koef describes the refined
number of segments between points 1 and 2. The programme code calculates the real value of
Koef, which is rounded to integer.

Begin
I:=sqrt(sqr(x2-x1)+sqr(y2-yl1));
Koef:=Floor(l/Lim);
Koef:=abs(Koef);

end;

Figure 3 - Program fragment for dividing a line segment into equal sections
If the adjusted distance between points P; is less than the user-defined distance no , the
variable Koef is set to 1. Then the refined distance Al between the points dividing the line seg-

ment into equal segments:

l

Al = XooT (2)
The projectionsA Ix andA ly are calculated respectively from the expressions:
(x2—x1)
Alx = —— (3)
Koef
_ (2-y1)
Aly = Kool (4)

The implementation of the algorithm for calculating the projections Alx and Aly is shown
in Figure 4.

...Begin
if Koef<=1 Then Koef:=1;
dX:=(x2-x1)/Koef;
dY:=(y2-y1)/Koef;

end;

Figure 4 - Fragment of the pr.;).gramme for calculating the projections Alx and Aly
After that, the coordinates (xi,yi) of the points Pi are determined:
Pi(xi, yi) = ((x;-1 + Alx), (y;-1 + Aly)). (5)
Figure 5 shows a fragment of the programme for calculating the coordinates (xiyi) of the
points Pi belonging to the line segment. Variables X1, Y1 define the coordinates (xi,yi) of the cur-

rent point of the arc. The values of the coordinates of the current point are found by increments
dX,dY of the coordinates of the initial point, denoted by variables X1,Y1. The calculation cycle is
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repeated Koef times. The calculated coordinates of the points of the line segment are saved to a
file using the Write operator, which is transferred to the integrated CAD system.

for n:=0 to Koef do

begin
X1:=X1+dX;
Y1:=Y1+dY;
Write(Inp_f, ™);
Write(Inp_f, x1:cod:10);
Write(Inp_f,",");

Write(Inp_f, y1:cod:10);
Writeln(Inp_f, ");
end;

Figure 5 - Fragment of the programme to calculate the coordinates (xi,yi) of the points Pi

Conclusion. The developed algorithm is implemented and designed to calculate the
coordinates of points dividing a line segment into sections of equal length and to deter-
mine the trajectory of movement of the actuator of electronically controlled technologi-
cal equipment.
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