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Abstract. Time is a resource never enough or at hand in the most important moments, a
resource that we are forced to rationalize. No matter how hard we try, the time itself will not be
manageable, only the activities that are carried out in a certain period. Planning and staging the way of
working is a method of ensuring control for the fulfilment of all tasks necessary to complete the general
cadastre works, but also removing distractions from the objective, thus obtaining optimization at
management level. The use of AutoCAD software for cadastre works has become more and more frequent
with the passage of time, thus facilitating the development of new applications that can be loaded and
used within the basic software. These applications are written using the AutoLISP programming
language developed by Autodesk, which is derived from the LISP programming language. Knowing how
to work to complete the general cadastre works, we can deduce the stages that can be automated within
the AutoCAD software and develop applications according to the needs of each stage. This paper aims to
use Visual Studio Code software to write and edit application code customized according to identified
needs, but also by testing applications within AutoCAD software and presents how to work within a
general cadastre project, carefully following each stage in order to automate them.
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INTRODUCTION

For today's society, time has become one of the most important resources. Time costs,
it is a value in itself. No one can afford to waste time (CUCOS, 2023).

Superficial management or lack of management turns time, or rather, lack thereof, into
the main stress factor and cause of various ailments, which lead to aging of the body long
before its time. For this reason, time management highlights a vital issue both professionally
and personally, constantly influencing quality of life (https://thewoman.ro).

In this context, planning and staging the way of working is a method of optimizing
time to accomplish all the tasks necessary to complete the general cadastre works, ultimately
leading to time optimization and good quality management (https://learn.microsoft.com/ro).

The existence of the general cadastre on administrative territories and the creation of
related cadastral databases, as well as their assembly into cadastral databases at the level of
counties and the entire country, requires time, funding, technical resources and cadastre
specialists (OPREA ET ALL, 2013).

Given that real estate transactions have intensified with the passage of time and land
restitution, this has imposed a fairer record of real estate in terms of cadastre. The importance
of the cadastre lies in the fact that through it are provided real information regarding real estate
- position, size, use, owner - information necessary in all branches of the national economy.

The land register was first introduced in Austria and then in other European countries.
Currently, this advertising system applies in Austria, Germany, Switzerland, Czech Republic,
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Slovakia, Poland, Romania, Italy, Germany. On the territory of our country they were
introduced in Transylvania and Bukovina, gradually (FAINITA, 2016).

After 1930, the Bonne cartographic projection system was adopted both for the
cadastre and for the needs of the army, stereographically 1930 with a point in Brasov. By Law
nr. 23/1933, then amended by Decree-Law no. 115/1938 for the unification of the provisions
regarding land books, the organization of the general cadastre and modern real estate
advertising in Romania was established, starting from unitary geodetic networks, with cadastral
plans and registers elaborated in a unitary system throughout Romania. At first, cadastral
works were planned in Muntenia and Dobrogea, then in Muntenia and Oltenia, as well as
updating the existing ones in Transylvania, Banat and northern Bukovina, along with them it
was foreseen the introduction of the land books system (DECREE-LAW No. 115 of April 27,
1938).

The role of cadastre in economic development and the establishment of relations
specific to a modern rule of law state is now officially recognized in our country. The two
public institutions, subordinated to different ministries, have clearly defined fields of activity
and functions that intertwine and condition each other. The normal functioning of this
ensemble is constituted as an instrument for defending and guaranteeing private property, the
basis for the development of society in a modern democracy and becomes an obligation in the
European community (BADEA, 2013).

The basic problem of the general cadastre of obtaining plans must be seen from the
perspective of general interests, with sustainable solutions of perspective, which ultimately
lead to favorable economic effects.

The cartographic basis necessary for the introduction of the general cadastre must be
ensured as a priority, in a short time, with minimal expenses and in compliance with qualitative
conditions, the resolution of which raises serious technical and economic difficulties.

Photogrammetry allows well-defined technological processes to obtain topo-
photogrammetric plans with higher efficiency, in a shorter time, but with less precision, which
include many of the elements necessary for the technical, quantitative cadastre (SABAU,
CRAINIC, 2006).

In carrying out the technical function of the cadastre, besides the works specific to
geodesy, topography and photogrammetry, there are technical problems specific to the
cadastre, such as: detachment of surfaces, calculation of surfaces, rectification of borders,
intersections of lines, parallel and perpendicular lines, segment points (BOS, IACOBESCU,
2009).

MATERIAL AND METHODS

For carrying out general cadastre works, time is an essential factor where the approach
to the way of working makes the difference in terms of its completion on time. That is why
automation is an essential component in the execution process of cadastre works, implemented
at each stage, we will know that the delivery deadline can be easier to meet due to reduced
working times.

AutoCAD software also contains the AutoLISP programming tool, which is used to
easily define different geometric shapes. AutoLISP uses default functions and codes to model
parts of a drawing. The functions developed by the user also contain parts of the default
functions and new commands written by users that help to define the new algorithm necessary
to obtain the desired complex geometric shapes.
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SOFTWARE APPLICATIONS USED:

1. LIPS, AutoLISP

LISP, an acronym for LISt Processing, is a programming language that has been
designed for easy manipulation of data strings. Developed in 1959 by John McCarthy, it is a
language commonly used for programming artificial intelligence (Al). It is one of the oldest
programming languages still in relatively wide use (GREEN, 2008).

In LISP, all calculations are expressed as a function of at least one object. Objects can
be other functions, data elements (such as constants or variables), or data structures. LISP's
ability to calculate with symbolic expressions rather than numbers makes it convenient for
artificial intelligence applications (GREEN, 2008).

AutoLISP is a programming language designed to extend and customize AutoCAD
functionality. It is based on the LISP programming language, whose origins date back to the
late 1950s.

AutoLISP was introduced as an application programming interface in AutoCAD
version 2.1 in the mid-1980s. LISP was chosen as the programming interface for AutoCAD
applications initially because it was uniquely suited to the unstructured design process of
AutoCAD projects, which involved repeatedly trying different solutions to design problems.

The development of AutoLISP programs for AutoCAD is done by writing code in a
text editor, then loading the code into AutoCAD and running it. Program debugging is
managed by adding instructions to print the contents of variables at strategic points in the
program. The developer of the application needs to figure out where in the program it is
necessary to do this and what variables to look at. If it is discovered that there is not enough
information to determine the error, it is necessary to go back and modify the code by adding
more debug points. And, finally, when the program is made to work correctly, it will have to
either comment or remove the debug code that was added later.

Figure 1 shows an application model written in the AutoLISP programming language
and visualized using the Visual Code Studio text editor. This application converts MLINES
objects into LWPolylines.

The advantage of using written functions in AutoLISP is that drawings will be
obtained in a shorter time and in an easy way. These codes are saved in separate files and can
be used whenever necessary.

Figure 1. Application code example written in AutoLISP programming language [source: Author]

Functions used in an AutoLISP routine are mathematical objects that return a numeric
value from input data.

207



Research Journal of Agricultural Science, 56 (2), 2024; ISSN: 2668-926X

The AutoLISP routine is a simpler and concise programming language compared to
the others and this makes it often used to create complex geometric shapes in AutoCAD. These
functions contain different objects, such as: variables, constants, other functions, macros,
classes, and object-oriented methods (AutoLISP Reference Guide, AutoCAD 2012 for MAC,
2011 Autodesk, Inc. All Rights Reserved).

An AutoLISP program consists of a series of expressions. AutoLISP expressions have
the following

form:

(function

Arguments)

Each expression begins with an open bracket (left) and consists of a function name
and optional arguments for that function. Each argument can also be an expression. The
expression ends with a straight parenthesis. Each expression returns a value that can be used by
a surrounding expression. The value of the last interpreted expression is returned to the call
expression. [1]

For example, the following sample code involves three functions:

(FUN1 (FUN2

Arguments)(FUN3

(arguments)

If you enter this code into the AutoCAD command line, the AutoCAD AutoLISP
interpreter processes the code. The first function, funl, has two arguments, and the other
functions, fun2 and fun3, each have an argument. The functions fun2 and fun3 are surrounded
by the funl function, so their return values are passed to funl as arguments. The funl function
evaluates the two arguments and returns the value in the window from which you entered the
code.

Knowing the above-mentioned notions, it will be necessary to analyze the way of
work performed for the execution of general cadastre works, so that later the stages where
automation can be implemented using functions from AutoLISP and creating functions will be
identified.

2. AutoCAD

AutoCAD is a computer-aided design (CAD) software developed by Autodesk Inc.
California, USA. This software is used by designers from several fields, such as: mechanics,
robotics, electronics, electromechanics, civil engineering, architecture, industrial design, etc.
With a user-friendly interface rich in drawing and modeling tools, AutoCAD offers the
possibility to realize detailed projects, both in 2D and 3D (https://www.itlearning.ro).

The AutoCAD platform underpins the development of specialized Autodesk programs
for advanced design in various fields:

- mechanical (AutoCad Mechanical)

- electric (AutoCAD Electrical)

- architecture (AutoCAD Architecture)

- civil engineering (AutoCAD Civil 3D)

- cartography (AutoCAD Map 3D)

factory design (AutoCAD Plant 3D, AutoCAD P&ID).

The facilities related to the implementation of the geographical location (Geographic
Location) allow the extension of the design activity in the field of cartography and spatial
planning, making direct connection with real geospatial coordinates and satellite images
(https://www.itlearning.ro).
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3. Visual Studio Code

Visual Studio Code (https://code.visualstudio.com/) is a lightweight yet powerful
source code editor that runs on the desktop and is available for Windows, MacOS, and Linux.
It comes with built-in support for JavaScript, TypeScript and Node.js and has a rich ecosystem
of extensions for other languages (such as C+, C#, Java, Python, PHP and Go as well as
runtimes (such as .NET and Unity). It allows you to expand your capacity through extensions.
Visual Studio Code extensions can add more features to the overall experience, making it
easier for programmers (https://docs.microsoft.com/).

The autocomplete capability in the Visual Studio Code extension shows the current
context being edited and the relevant AutoComplete items through IntelliSense.

IntelliSense (https://code.visualstudio.com/docs/editor/intellisense) is a general term
for various code editing functions, including: code completion, parameter information, quick
information, and member lists. IntelliSense features are sometimes called by other names, such
as "code completion," "content assist," and "code indication."

IntelliSense features (ROUSE, 2015) are powered by a language service that provides
intelligent code completions based on language semantics and source code analysis. If a
language service is aware of possible additions, suggestions will appear as you type. If you
continue to enter characters, the list of members (variables, methods) is filtered to include only
members that contain the entered characters. Pressing Tab or Enter will insert the selected
member.

4. Microsoft Office Excel

Excel is a very powerful tool to extract meaning from large volumes of data. It also
works very well for simple calculations and to keep track of almost any type of information.
The key to harnessing your full potential is the grid of cells. Cells can contain numbers, text, or
formulas. We can put the data into cells and group it into rows and columns. This will allow
adding data, sorting and filtering, putting in tables and building great-looking charts.

Excel documents are called workbooks. Every workbook has sheets, usually called
spreadsheets. You can add as many sheets as you want to a workbook or create new workbooks
to keep the data separate (https://support.microsoft.com/ro-ro/).

RESULTS AND DISCUSSIONS

1. IDENTIFICATION OF WORK STAGE WITH AUTOMATION
POTENTIAL

1.1 Criteria required for automation

This paper presents the working method used on a general cadastre project closely
following each stage, in order to determine the possibility of their automation. To achieve this,
the following criteria will be taken into account:

- The degree of repeatability of the steps that make up the stage

- The difficulty of producing the stage manually

- Time needed to complete the manual stage

- Possibility of automation

The stage of introducing the information identified and pre-used for parcelling into
specific strata fulfils all the criteria mentioned above. For each building, it will be necessary to
manually enter each information on layers as follows: property title, surface area, parcel,
number, plot number, use category, document area, measured area and land book number. This
stage requires an increased degree of attention from the person designated for its realization,
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but also a high working time that can be reduced with the help of implementing an automated
application.
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Figure 1. Registrysurface area 58/2 [source: Author]

1.2 Description of selected stage

The chosen step will be called text insertion in DWG, where we will take as an
example parcel 58/2 within sector 16 of the Costeiu territorial administrative unit, where the
identification of thesurface area and parcels was carried out and the information thus obtained
was entered into Excel and saved under the name of parcel register 58/2, as can be seen in
figure 1.

The parcelling was carried out according to the register in Figure 1 and each resulting
parcel was given the plot number, as can be seen in Figure 2, and then the other necessary
information was entered.

Figure 2. Surface area parcelling 58/2 [source: Author]
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After completing the parcelling phase, the layers with a specific name for each type of
information found in the surface area register in figure 3.1 will be created. They will be needed
for the next stage, as you can see in figure 3.

Status  Name

0

CATEGORIE_DE_FOLOSINTA
IMOBIL
NUMAR_CARTE_FUNCIARA
NUMAR_PARCELA
NUMAR_TARLA
NUMAR_TITLU_DE_PROPRIETATE
SUPRAFATA_ACT
SUPRAFATA_MASURATA

Y

RN

Q

Figure 3. Layers created according to the registry [source: Author]

With the layers created, we can enter the information from the register in line for each
plot, and then manually position the text inside the plot ordered by its position in the table head
of the register from left to right, as can be seen in figure 4.

Figure 4. Manual input of information by layers [source: Author]

In this example we have only 10 plots that will be populated with the information
from the register shown in figure 1 to reach the end of the current stage. We can also have a
surface area with 100 or more plots where also the time required to complete the stage will be
directly proportional to the number of plots. Most of the time this stage is executed on a
cadastral sector, where in most cases several surface areas can be found.

1.3 The role of the selected stage

Because the generation of CGXML files will be done with the help of another
software specialized in managing and populating databases (HERBEI & SALA, 2016) with the
help of elements that can be inserted into DWG files, it is very important that the text insertion
step in DWG is performed correctly. That is why we need the information from the created
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registry to be entered correctly on the specific layer, inside the assigned plot precisely so as not
to mis populate the database that will be created in the next stage.

Any human error can lead to one or more CGXML files with wrong information. In
order to verify the correctness of the execution at the completion of the text insertion stage in
DWG, most of the time we will need a similar duration of time to that of execution.

By automating this stage, we will aim to reduce the necessary execution time and
eliminate human errors, thus ensuring that the database will be populated with the correct
information and corresponding strictly to the parcels listed in the surface area register.

2. WORK STEPS FOR AUTOMATION

2.1. Understanding the problem

In order to be able to start planning the automation process of the text insertion stage
in DWG, it is necessary to know the execution steps and understand the commands used in
AutoCAD to achieve them.

The stage is carried out in the following way:

- Create layers, where we use the Layer command accompanied by the New
Layer function to create all the necessary layers;

- Insert Text, where we use the Text command to insert a single line of text on
the currently selected layer;

- Text alignment and positioning, where we use the Move command to move
the text in the desired plot but also the Rotate command to rotate the text according to the
orientation position of the plot.

2.2. Drawing up the automation plan

The automation plan (POPESCU ET ALL, 2016, SMULEAC ET AL, 2012) will be
fragmented into two distinct parts:

- Development of automation plan, where we will specify the necessary
functions to make automation possible;

- Development of automation plan solution, where the approach of an efficient
automation solution will be presented;

2.2.1. Development of automation plan

In order to be able to develop the automation plan (figure 5), it will be necessary to
analyse the already existing elements without which this stage could not be executed. This will
be the early phase of developing the automation plan.

The individual outline of plots made with closed polyline helps us to accurately locate
the plot and can play an important role in approaching a solution for automatic arrangement of
text inside it.

The fact that we already have the information from the surface area register entered
inside the parcel, on the NUMAR PARCELA layer, will help us find an easier to implement
solution for automatically inserting the other text information inside the parcel, spending less
time solving this problem.

The existence of the surface area register, which includes the information intended for
insertion inside the plot, facilitates the significant reduction of human errors of incorrect
insertion of the text both in terms of its correctness of writing and placement on the incorrect
layer, which also leads to incorrect retrieval of data in the database to be created in the next
stage of execution of the general cadastre work.
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Once the analysis phase of existing elements is completed, we will be able to focus on
developing the automation plan in small steps. It will be composed of clear ideas, which
together will form the mode of operation behind the automation process. For easy further
writing of code in the AutoLISP programming language, we will pass these ideas as comments
inside the file where we will develop new commands that will make automation itself possible.
In the AutoLISP programming language, any character written after a semicolon on that line of
code will be ignored and will not be executed as part of a command or function. This is called a
comment by programmers and is usually used for situations where the code will be reverted
later and facilitates its understanding if it has been described correctly and intuitively.

The automation will be divided into steps as follows:

- Step 1 — The coordinates and text of the elements located on the
NUMAR _PARCELA layer will be exported in textual format, so we will know exactly the
coordinates in which we will insert the information from the surface area register and we will
associate the information correctly according to the plot number.

- Step 2 — Prepare in Excel a formula for unifying the information among each
parcel entered in thesurface area register so that for each piece of information we have a special
character that will make it possible to sort by layers automatically in the following steps, but
each information will be separated by a space.

- Step 3 — We will insert in Excel a command to insert line of text for the
coordinates exported in step 1 with the text obtained at the end of step 2 for each plot. This set
of commands will be entered directly into the command line in AutoCAD.

- Step 4 — After inserting the text from the previous step, we will use a
command to align it based on a line drawn through two specified points, preferably a line of the
outline of the plot.

- Step 5 — We will use a command to divide the text from the line of text into
words having as reference the spacing between the words imported in step 3.

- Step 6 — Develop a command that will create the necessary layers and place
each text on the corresponding layer having as differentiation system the existence of a special
character for each type of information specified in step 2.

- Step 7 — Delete special characters from text using AutoCAD function
followed by replace function (eng. replace) with nothing.

VS = Automatizarelsp

Figure 5. Automation plan commented [source: Author]
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2.2.2. Automation plan resolution mode

We will make an analysis of the steps elaborated in the automation plan (figure 5) in
order to identify the steps that can be solved with the help of already existing AutoLISP
applications, created by other AutoCAD users and posted on various specialized websites, all
this to reduce the working time for implementing the automation process.

As regards the information entered in the parcel register, the Excel application will be
used in which the concatenate function will be used to join the text strings in the row of each
parcel, thus forming a whole string of information for the plot in question, but also to write
correctly and quickly the commands for inserting text in coordinates.

For steps that do not have an AutoLISP application developed, we will manually
perform the working mode for a better understanding of the commands and functions applied
in its realization.

2.3. Materialisation of the resolution plan

Once we think about how to solve it, we will start writing in the commented .Isp file
the code necessary for each mentioned step, marking the beginning and end of each step, where
appropriate, and for the part where we help ourselves with Excel we will add comments if
necessary.

The materialization of the settlement plan will be done in two parts:

- AutoLISP development part, where reference will be made to how to
implement existing functions and customize them according to our strict needs in this
automation project for the text insertion stage in DWG.

- The Microsoft Excel use part, where we will fix our attention on how we can
help ourselves by the Excel application to simplify the solution of the automation plan using a
few key functions.

2.3.1 AutoL ISP development part

The Visual Studio Code source code editor (figure 6) will be used, which is easy to
use and contains many helpful extensions, including AutoCAD, AutoLISP Extension and
Rainbow Brackets, used to assist in writing code and help to visualize written code more
easily.

A file will be created within the editor containing the source code of all integrated or
developed commands. In this file we will have as a first step the written comments when
developing the automation plan, which are used as a guide for integrating and developing
orders in the correct order. The lines of code for each step will be passed between two
comments that will mark and suggest the beginning and end of the current step. After the
opening comment we will have the comment that will describe the functions performed by the
inserted code. In figure 7 we can easily distinguish comments, they are written on each line
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after the semicolon sign where the text colour has changed to green, this being preset from the
installation of AutoCAD AutoLISP Extension.
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Figure 7. Exemplifying the use of comments [source: Author]

Figure 8. VValue of the fname variable to be changed [source: Author]
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After analysing the elaborated plan, the following aspects were noticed that clarify the
way of working regarding the writing part of the code:

- For step 1 there is a developed application that we will integrate into our
source code and only the value of the fname variable will change (figure 8), which defines the
path to save the Excel file of type .csv that will contain the coordinates and text of the elements
selected for export. Figure 8 shows the line on which the aforementioned variable will be
changed. To use this function, after selecting items for export, the text will be written in the
AutoCAD command line ExportCSV followed by the Enter, finally checking in the modified
path of the code line, the existence of the newly created file and the validity of the information.

- In step 4 we will insert an application that meets the current needs for
automation and was developed by other AutoCAD users years ago. This command will only
have to be integrated into our source code with a different name. The command required to
enter in the AutoCAD command line is named textalign and allows alignment of one or more
selected texts after a line drawn by colons.

- Step 5 will make it possible to separate words from line of text by
implementing another application developed by AutoCAD users. The command used in
AutoCAD is called wordsfromtext and has the role of dividing the line of text into words,
having as criterion the division of the space between texts.

- For step 6, an application will be developed that will create and change the
layer according to the special characters that have been previously assigned for each type of
information in the surface area register.

Step 6 will contain a series of functions that will take turns creating and moving texts
with a certain special character written before the information in the surface area register, on
the correct layer.

We will start by defining the first function that can be used in the command line under
the name of ExchangeTcatfol.

Using IF syntax, we condition that the SS variable be composed of the selection of
text or mtext elements containing the special character <> that can be followed by any other
text.

To create the layer with the name USE_ CATEGORY, we will use another
conditioning performed with the IF syntax, as if you search in the LAYER table for this layer
and will not be found to create the layer with the same name, having the base colour selected
by the colour code true 255,223,127 and to be selected as the current layer.

For the next conditioning, set a variable KK equal to zero and use the while syntax to
specify that as long as KK is less than SS, change the property of the selected elements in
terms of the layer they are on with the layer named USE_ CATEGORY. In order not to create
an infinite loop, at the end of this conditioning we will set the variable KK as equal to 1.

cons @ “TEXT,MTEXT") (cons 1 "~*")33

) (command “LAYER"™ "M" "CATEGORIE_DE_FOLOSINTA™ “C" "T" "255

Figure 9. The source code USE_ CATEGORY layer [source: Author]
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In figure 9 we have the source code for the first function from step 6 shown in the last
4 paragraphs. The lines of code were described in an orderly manner from top to bottom.

The procedure will be similar for the remaining layers, rewrite the code in figure 3.9
and change the layer name, special character and colour code of the layer one by one. We will
have the following changes as follows:

- For layer NUMBER_LAND_REGISTRY the command C:ExchangeTnrCF
will be defined, for which the special character < $ > and colour code 0.255,255 will be used;

- For layer NUMBER_PARCELL the command C:ExchangeTnrP will be
defined, for which the special character < : > and colour code 255,127.0 will be used;

- For layer NUMBER_SURFACE AREA command C:ExchangeTnrT will be
defined, for which the special character <! > and colour code 255,0,255;

- For the NUMBER_PROPRIETY_TITLE layer will be defined the command
C:ExchangeTnrTP for which the special character < will be used; > and colour code 0,127,0;

- For layer SURFACTE_DOCUMENT the command C:ExchangeTsA will be
defined, for which the special character <' > and colour code 102,204,102 will be used;

- For layer MEASURED_SURFACE the command C:ExchangeTsM will be
defined, for which the special character < & > and colour code 102,153,204 will be used;

Once we have completed defining and writing all the commands mentioned above, we
will define a C:ExchangeLayer command that will execute all commands from step 6 as shown

in figure 10. This ensures that we will have the information passed on each destination layer.
{defun C:schimbstrat

chimbTnrCF
chimbTnrP
imbTnrT
chimbTnrTR
chimbTs=A
chimbTsm

Figure 10. Code written for executing all commands written in step 6 [source: Author]

2.3.2 Microsoft Excel User Part

Microsoft Excel is an application (CASIAN ET AL, 2019) that uses spreadsheets to
organize numbers and dates using formulas and functions with different uses. That is why it
will be used as an aid for the successful implementation of the developed automation plan.

Due to its ease of use, Excel is frequently used to shorten the time it takes to organize
and write repetitive commands for AutoCAD and other programs.

Unifying information from the same plot on a single text string and adding special
characters to divide information on the intended layers will be possible using the
CONCATENATE function. The surface area register being created in the excel application
will ease our work, already having the information structured in columns, and the information
in each row belongs to a plot in that surface area.

Since you can see cells that do not contain information and do not have a constant, we
will use the IF and ISBLANK functions alongside the CONCATENATE function. To achieve
the desired result, we will use the mentioned functions in the following way:

=CONCATENATE(IF(ISBLANK(A11),""";"  &All1),"  ",IF(ISBLANK(D11)),
where:
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CONCATENATE is the function that makes it possible to join information from two
or more cells, IF together with ISBLANK make it a condition that when the cell is without
information to add to the string of united information found in the expression < """'> meaning
nothing, and if the cell contains information it will join it the special character <; > .

The final formula for the table in figure 11 will be as follows:

=CONCATENATE(IF(ISBLANK(A11),""";"  &All),"" IF(ISBLANK(D11),"""I"
&D11),"" IF(ISBLANK(E11),""":"&E11),"" IF(ISBLANK(F11),"™ ,"""&F11),"",IF(ISBLAN
K(G11),""",""&G11),"" IF(ISBLANK(H11),"""&"&H11),"" IF(ISBLANK(I11),","$"&I11))

fr | SCONCATEMATE[IF(ISBLANKAZS ™, " 6AZ) " IF(ISBLANKIDR) ™, 1 "3, " “IF(ISBLANNIED)."" " "BE3),"  FISBLAMK(FT), ™, A F2)." IR (5B LANK(G2), ™, ™ BiG7)." " SF(ISBLANKIH), ™, "& &H3)," "IF(ISSLANK(12), ", "§"81))

A D E F G H | J
1
2 s 8 ! Arabil #7100 8700 ;2/9 158/2 ;1 AArabil '8700 83700
3 58/2 2 Arahil 2900 2900
al 1143 3812 3 Arabil 7200 7200
BN 155 s | 4 Arabil 7200 7200
] E 1/&4 g r 5 Arahil 7100 T100
7 647302154 5872 6 Arahil 17100 17100
8 8444/53 3812 7 Arabil 11400 11400
9 215 se | s Arabil 5700 5700
10 T 1/44 58/2 9 Arabil 900 2900 402879
1 58/2 10 Arabil 5300 S0

Figure 11. Register of the surface area with the formula CONCATENATE applied [source: Author]

A D E F G H | J K

1

2 29 5812 1 Arabil §700 8700 12/9158/2 :1 MArabil '8700 &8700

3 A Arabil 2000 2900 158/2 :2 AArabil ‘2900 &2900

4 143 5812 3 Arabil 7200 7200 ;1/43 158/2 :3 AArabil '7200 &7200

5 1/55 5812 4 Arabil 7200 7200 ;1/55 158/2 :4 MArabil ‘7200 &7200

6 va w2 | s Arabil 7100 7100 ;1/84 158/2 :5 AArabil '7100 &7100

7/ 647302/54 sz | 6 Arabil 17100 17100 ;647302/54 158/2 :6 Arabil '17100 &17100
8 28444/53 5812 7 Arabil 11400 11400 128444/53 158/2 :7 MArabil '11400 &11400
9 228 5812 8 Arabil 5700 5700 ;2/25 158/2 :8 AArabil '5700 &5700

10 1/44 5812 9 Arabil 2000 2900 402879 31/44 158/2 :9 AArabil ‘2900 &2900 $402879
1 w2 | 10 Arabil 5800 5800 158/2 :10 AArabil ‘5800 &5800

.

12
1

Figure 12. Register of the surface area with the Concatenate formula applied for all plots [source: Author]

Once the formula for a row is created, it can be easily and mistakenly multiplied for
each cell in the same column using the copy setting from Autofill Options as can be seen in
figure 12.

Starting from the command (command "_TEXT", "J", "C", "X ,Y", "2", "100", "my
text™), required for step 3, you will obtain, with the help of an Excel spreadsheet, a formula in
which you can easily insert the text and coordinates needed to add in DWG. As can be seen,
the command is used _TEXT with the justify functions followed by centre selection, X, Y
coordinates, text height of 2, oblique text noise of 100 and finally the desired text (figure 13).
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ICATE., ~ x v fe :CONCATENATE(ALBl,",”JCI,DLEl,Flj‘
A B c D E F €
1 [(command *_TexT" "y et [x v " 2" 1100" Jtextulmeu  |") |=CONCATENATE(AL,81,",",C1,D1,E1,F1)
2
3
4
5
6
7
F

igure 13. Text insertion command fragmentation and CONCATENATE formula used [source: Author]

The CONCATENATE formula that will be used to automate text insertion commands
is the following: =CONCATENATE(A1,B1,",",C1,D1,E1,F1), where we regroup the
command after entering the real X, Y coordinates but also the text to be inserted, and between
the coordinates we put <, > to select the insertion point in AutoCAD.

3.3 APPLICATION OF THE DEVELOPED AUTOMATION PLAN

After solving and developing the automation application, we will open the DWG in
which a parcelled surface area is found, then load the .Isp file into AutoCAD using the
APPLOAD command, from where we will search for the AutoLISP application path and click
on the Load button, then on the Close button, as can be seen in figure 14.

My
ol

Loak jrc | | | VSC_Lisp ~|@ @ Y=]|E
Mame - Date modified ~

[ Ajutordsp €/30/2023 1:43 P

[BAuta-Tisp 74172022 12:17 AM

[ Autamatizare lsp €/29/202 3:29 P

(B Test 11sp 6/30/2022 1239 PM

[@test coordonate textlsp 641972023 11:29 AM

6/30/2022 4:46 PM

11 £872007 11,22 D04

Flepame: | autod kp v Lezd

Files of type: | AutoCAD Apps [*.ar bsp:™ dvb.” dbs” k™.~

Loaded Applications  History st

[] &dd ta Histary
~

Fie Path T
acad2012L.  Cprogram fleshautodeskhatacad |
acsd?012do..  C:progiam Hleshautodeskatocad Stattup Suite
acadmapans  ohprogram fleshautodeskhautocad %
scoppar CAProgam Fies\bulodeskutoC,
< T . S , Contents..

| Close Help

Figure 14. Loading AutoLISP into AutoCAD using the APPLOAD command [source: Author]
Once the application has been loaded, the steps will be followed as planned:

Step 1 — Select all elements on the NRPARCELATP layer using the select function
and use the EXPORTCSV command according to figure 15.
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lsalate

Erase

a4 Mowve

Copy Selection

Scale
Rotate

Draw Order

Add Selected

Select Similar
Deselect &l

Subobject Selection Filter
Quick Select

Froperties

Quick Properties

Figure15. Use similar select function [sourc: Author

Step 2 — In the surface area register, apply the formula CONCATENATE written to
the usage part of Microsoft Excel to unify all the information on the row of each parcel.

Step 3 — Delete all text elements from DWG, then open the file exported in step 1,
figure 16, to correctly write the coordinates necessary to insert the text obtained in step 2 inside
the plots but also the Excel file with the formula for completing the text insertion command,
figure 17, and copy and paste directly into AutoCAD as can be seen in figure 18.

A B C ] E F G H
254197.777 480430,342
254217.640 480435917
254234,941 420441,133
254259,810 420447, 458
254284,559 420453,472
254326,432 420460,002
254374191 420470,944
254402.106 420476, 401
254416.201 480494,007
10| 254432,348 480481,699 10

Figure 16. Excel CSV file with data exported in step 1 [source: Author]

LYo s o BN I . VI ) B - T TR N ey
[ R e [ R [ S e [ s R e |
w20 ] o N = L R

A [ c D 3 F G
(command "_TEXT" * [254197.7770 480430.3420]" "2" 100" [2/9 158/2:1 “Arabil '8700 &E700 g (command "_TEXT" " 54197.777,480430.242" "
(command "_TEXT" 54217.6400 480435.3170 " 0" 158/2:2 "Arabil '2900 &2300 (command *_TE: 54217.64,480435.917"
(command "_TEXT" " 2542345410 430441,1330 " " 11743 158/2 3 AArabil '7200 &7200 (sommand "_TEXT" " 54234,941,480441,133
" 254259.8100 480447.4580 " 54259.61,420447.458"
54284,5590 480453, 4720 " 54284,559,480453.472
254326,4320 430460,0020 " " ;647302/54 158/2 16 AArabil '17L00 &17100 54326, 432, 480460, 002
" 2543741910 480470.9440 " " 128444753 156/2 17 ~Arabil '11400 811400 54374,191,480470,944'
" 254403.1060 4804764010 " " 1325 158/2 :8 "arabil '5700 &5700 54403, 106, 480476, 401
59416,2010 450484,0070 " " 11/44158/2 :3 "Arabil '2900 &2900 5402879 " 54416, 201,480484,007'
" 2544323480 480481.6890|" 2" "100" 158/2:10 MArabil '5800 &5800 0 54432348, 480481 689

Figure 17. Command in automated coordinate text setting [source: Author]

" 349 158/2 11 Aarabil '8700 &8700")

56/ :2 ~Arahil '2300 82300")

§1/43158/2 13 *Arabil ‘7200 87200 ")

/55 156/2 14 *Arabil '7200 £7200")
41/84158/2:5 “Arabil '7100 &7100 ")
}647302/54 156/2 16 “Arakil '17100 817100 "
128444/53 158/2:7 ~Arabil '11400 &11400")
$2/25158/2 8 *arabil 'S7T00 &5700 ")

1744 58/2 3 *4rahil '2900 82900 $402875"
150/2:10 #4rabil '5600 &5600 ")

(command "_TEXT

1
2

3

4 " 1755 158/2 14 »Arabil '7200 &7200
5 |(command *_TEXT"

3

7

8

9

" ;1/84 158/2 5 "Arahil '7100 &7100

(eormmand "_TET" "
(command "_TE:
(command "_TEXT'
(eormmand "_TET" "
(command "_TEXT" "
(command "_TE:
(eormmand "_TEXT" "

(command "_TEXT"
(command "_TEXT"
(command "_TEXT"

(command "_TExT"
10 |(earmmand "_TEXT"
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Figure 18. Text string with secial characters inserted in DWG [souce: Author]

Step 4 — After selecting all text elements in DWG using similar select, use the
textaligne function, and align the text according to a drawn line, figure 19.

Flgue 19. Text aligned after plot outline [source: Autho

Step 5 — The t2w command will be used to divide the text string by the space between
words.

Step 6 — To change the layer of each text that was separated in step 5, the
ExchangeLayer command will be used, which will have the role of doing this automatically.

Step 7 — After we have successfully completed step 6, the find and replace function
will be used for special characters, in DWG only the information from the surface areal
register remains, as can be seen in figure 20.

221



Research Journal of Agricultural Science, 56 (2), 2024; ISSN: 2668-926X

Figure 20. Final result after automation [source: Author]

CONCLUSIONS

At this point, we can say about the implementation of automation that it is a process
that can consume more time than performing the stage of inserting text into DWG manually,
but after materializing the automation plan, it can be used for countless projects, gaining time
when automation is applied to an entire cadastral sector.

For a small surface area, the time required to implement the developed automation
plan may be similar to the time to achieve it manually, but as the number of plots increases, the
implementation time of the automation plan will be lower compared to that of performing the
manual stage.

Another important aspect to mention is that this automation plan is not complete, it
can be constantly improved with new ideas, but only if it is applied constantly will you be able
to notice those small details that can bring extra time saved in the execution of that stage.

By resuming the resolution plan, we can also observe other ways of approaching the
current solution and reach a faster improvement than if we observed the way the plan works in
execution.

The human errors that could have occurred during the execution of this stage have
been mostly eliminated with the new automated way of working, which gives us confidence
that the final product of this work is a clear and correct one.
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