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COMPARATIVE STUDY ON THE COMPUTER-AIDED DETERMINATION, USING

THE AUTOCAD SOFTWARE, OF THE AREA AND PERIMETER OF A CONTOUR

Abstract: The paper presents a comparative study on how to determine computer-aided determination,
using AutoCAD program, of the area and perimeter of a contour. In this paper, the authors propose a way
of determining two parameters frequently used in construction practice and spatial planning through two
different working procedures than those existing in the analysed program.
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1. INTRODUCTION
2.00 .

In the activities prior to the completion of a project, —\
both in the field of construction and in the field of
landscaping, there is a need to determine the quantities of
works necessary to determine the final estimate of the 5
works. 8

Usually, these quantities of works mean areas (square -
meters) or perimeters (linear meters), as this can JL,L
determine:

- the need, in square metres, of tiles / parquet / marble, Figure 2 Contour whose area and perimeter must be
etc. for flooring in the case of a residential building; determined.

- the need, in square meters, of pavement / lawn /
stamped concrete, etc. in case of landscaping; [

- the need, in linear meters, for plinth in the case of p—
tiled / parquet / marble floors, etc. for a residential
building;

- the need for washable lime / paint / wallpaper / tile
for a residential building by multiplying the length of the
plinth by the height on which that finish is positioned, | 75

- the requirement, in linear metres, of kerb in the case
of landscaping . Lo Figure 3 Program highlighting of the area whose area and

If the contour is rectangular or a combination of perimeter will be determined.
rectangular contours or is a surface with an area that can
be determined relatively easily (equilateral triangle, Specify next point or [Arc/Length/Undo/Total] <Totals:
square, pentagon, hexagon, circle or ellipse). Area = 18756.0000, Perimeter = 506.0000
Determining both the area and perimeter of that contour B~ Type a command
does not pose relatively special problems, even if that
contour is formed by summing or subtracting the Figure 4 The program displays the contour area and
contours listed above. [1] perimeter.

Conversely, if these contours are complex and cannot
be determined by summing or subtracting simple
contours whose areas and contours can be easily
determined (Figure 1), how to determine both areas and

perimeters is no longer so easy. @

Figure 5 Program highlighting of the area whose area and
perimeter will be determined.
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This command also applies to contours consisting of
a succession of straight edges and arcs (Figure 5).

Figure 1 Complex contour.

It is true that the AutoCAD program, using the
AREA command, allows determining both the area and
the perimeter of a contour (Figure 2, Figure 3, Figure 4).

From the study carried out, the authors noticed that
this variant offered by the program, of determining the
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area and perimeter of a contour has a series of drawbacks
because:

- if the respective contour is quite sinuous (Figure 6),
the duration of specifying the points defining the contour
and obviously determining the area and perimeter
increases because there are many points to be specified;

- If the respective contour consists of a succession of
line segments and arcs, the use of the control that allows
the determination of the area and perimeter is not easy
for inexperienced users, since the user must:

o change the settings of the AREA command so that
it switch from line segment to arc circle when the
contour whose area or perimeter is to be determined
requires it;

o know in depth the routines of the program,
especially when it will have to specify the elements that
define the arc;

Figure 6 Sinuous contour.

- if there are closed contours inside other closed
contours, using the point routine, the program cannot add
or subtract areas even if in engineering practice there are
often situations where this is necessary (Figure 7).

Figure 7 Landscaping (detail); a series of closed contours
are highlighted inside other closed contours.

In order to improve the way of determining the area
and perimeter of a surface, both when the surface is
individual or when it contains inside it one or more
surfaces, the authors, following the studies carried out,
proposed two working methods, using AutoCAD
program commands.

2. MATERIAL AND METHOD

The first method applies to apparently closed
contours in which selecting one edge of the outline
causes the program to select only that edge (Figure 8). In
this situation, it does not matter whether the contour
consists only of straight edges, succession of straight
edges and arcs of circles or only arcs of circles. This
method mainly applies when determining the areas and
perimeters of independent contours. [2]

Figure 8 Apparently closed contour.

Therefore, this method proves highly effective when
determining the usable areas and perimeters of rooms,
provided that the drawing follows construction technical
drawing standards and uses properly organized layers. As
an example, consider the floor plan shown in Figure 9.
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Figure 9 Functional taken as study.

Since at this point, it is necessary to keep only the
layer used to represent the walls, in the next step all
layers are isolated keeping only this layer open (Figure
10).

Figure 10 shows which types of flooring will be
used for each room. In this study, it was assumed that the
ceramic tiles and parquet used are the same in rooms
with floors with the same name.

VOLUME 21 | ISSUE 1] JUNE 2026



Comparative Study on the Computer-Aided Determination, Using the AutoCAD Software, of the Area and Perimeter of

a Contour

parquet

ceramic tiles
parquet

] parquet | |
ceramic tiles

[
parquet I_

parquet
|_ parquet

Figure 10 The open layer is the one used to represent the walls.

In order to be able to easily calculate the
characteristics we are looking for, i.e. the areas and
perimeters of rooms with parquet or tiles are separated,
using the command that allows the representation of the
right segments of the areas according to Figure 11.

ceramic tiles —
parquet . .
B line allowing
separation B
] line allowins ceramic tiles |-
separation L]
|
parquet I_
parquet
|_ parquet
1 | | |

Figure 11 Lines allowing separation parquet and tiled areas.

Next, using AutoCAD commands, closed contours
are created to determine the areas and perimeters of
parquet and tiled areas and remove the layer used to
represent walls (Figure 12).

Since closed contours were created, further, using the
command that allows displaying the properties of
selected objects, after selecting previously created
contours, the program displays the sought-after
properties; Figure 13 shows the area and perimeter of the
entire parquet surface in the unit of measurement in
which the representation was made.

eramic tile

;

parquet eramic tile

oL

Figure 12 Highlighting closed contours created by the program

Closed

Constant width 0.0008
area 590962560.0000
perimeter 68500 .0000

Figure 13 The program highlights the area and perimeter of the
entire parquet surface in the unit of measurement in which it
was made.

Finally, it should be noted that if the edges of the
seemingly closed contour do not touch, the program will
not be able to create a closed outline, which will be
highlighted by an error message.

The second method proposed by the authors can be
used especially when areas of some areas need to be
determined by adding or subtracting the areas of contours
inside other contours, with the observation that this
method can only be used on contours recognized by the
program as closed contours (Figure 14).

Figure 14 Closed contour.

For example, if you want to determine the area of the
shaded surface highlighted in Figure 15, using AutoCAD
commands, the outer contour is selected in the first step,
which the program highlights by colouring its interior
(Figure 16).

In the second step, the inner contour is selected and
the program highlights that it has been removed from the
area of the outer contour that of the inner contour (Figure
17).

Finally, the program displays the desired area in the
unit of measurement in which the representation was
made (Figure 18).
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O

Figure 15 Area to be determined.

i

Figure 16 The program highlights that it has selected the outer
contour.

&

Figure 17 The program removed from the area of the outer
contour that of the inner contour.

Total area = 20663.1664

Figure 18 The program displays the desired area in the unit of
measurement in which the representation was made.

3. DISCUSSIONS AND CONCLUSIONS

Following the study carried out, on the two proposed
case studies, the authors issued the following
conclusions:

- for both cases the user must have medium-advanced
knowledge of AutoCAD in order to be able to use the
commands that will finally allow determining the area
and perimeter of a certain contour because the commands
to be used are not, say, part of the commands that are
often used in AutoCAD;

- for both cases the program displays the searched
properties (area and perimeter) in the unit of
measurement in which the representation was made;

For the first case study:

o the use of the method can be performed
only if the drawing is made on layers, since at
some point the layers that we do not need will
have to be closed and only the layer defining the
contour whose area and perimeter must be
determined;

o The control can be used on both apparently
closed and closed contours, since in the first
variant the user must create a closed contour
over the apparently closed contour, while in the
second variant not;

o in order for the program to create a closed
contour from an apparently closed outline, the
edges of the contour must intersect.

For the second case study:

o it is recommended that these contours be
closed and, in the case of a cone, information
from the first study should be used to create a
closed contour from an apparently closed
outline;

o For correct determination of the elements
sought, the user must correctly select the
contours.
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