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Application of AutoCAD and KOMPAS graphic editors

Abstract. In this article, on the example of two graphics programs AutoCAD and
KOMPAS, we tried to identify the most convenient computer graphics program for work.
Most teachers prefer the interactive (computer) type of teaching. Interactive learning is
much more effective than traditional learning. The success of interactive learning can
mainly depend on the teacher and the level of interest of the students themselves. The
article provides a comparative analysis of these programs and shows that these programs
are indispensable when performing 3D modeling tasks. When the scale is reduced,
changes occur in the Compass 3D program: for example, when creating a basic shape on a
plane, the sketch parameters change. And when changing the coordinate axes in
AutoCAD, it becomes difficult to draw figures such as parallelepipeds, cylinders, cones,
etc. In AutoCAD, once you are familiar with the panel tools and have knowledge of
descriptive geometry, you can easily begin drawing an axonometric image. The operation
is also considered in the Compass program, since in this program there are no repetitions
of the contour boundaries.The results showed that KOMPAS-3D is a fast and convenient
tool for creating simple models, which makes it suitable for training and working with
novice users. The article also shows the importance of choosing the right program
depending on the user level and specifics of the work, which is an important aspect in the
tield of computer-aided design and engineering graphics.
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Introduction

With the development of innovative technologies, modern education does
not stand still. Moreover, interactive (computer-based) teaching has already found
the right application in educational institutions. Teaching in the traditional
educational form is losing its relevance day by day. The majority of teachers give
their preference to interactive (computer-based) type of teaching. Experience shows
that interactive teaching is much more effective than traditional teaching. The
success of interactive teaching, mainly, may depend on the teacher and the level of
interest of the students themselves. Students, receiving not only auditory but also
visual information, learn the subject much better [1].

Computer graphics and object-image style is the main channel of
communication between human and computer. The fundamental role of geometric,
spatial thinking in industrial activity, in technology is quite obvious. Graphics is
the language of technology, and drawing is the main carrier of technical
information. It is no coincidence that even Egyptian pyramids, temples and palaces
of Greece and Rome were built according to drawings, and the word "techne" has
long denoted the skill and ability of people. Therefore, today in techne it is
important not just to know the language of drawing, but to know the computer
language of drawing. Computer graphics is the culture of modern graphic labor [2].

The main applications of computer graphics are: Scientific graphics; Business
graphics; Computer-aided design; Graphic illustrations; Graphic advertisements;
Animations.

Materials and methods

The methodology of this study was designed to compare two computer-
aided design (CAD) systems: AutoCAD and KOMPAS-3D. The research aimed to
evaluate the efficiency and usability of both applications in performing three-
dimensional modeling tasks.

Selection of CAD Systems: The study focused on AutoCAD and KOMPAS-
3D as the primary CAD systems for comparison. These two programs were chosen
because of their widespread use in industries like construction, architecture, and
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mechanical engineering. Both software applications are known for their capabilities
in 2D and 3D modeling but differ in their approaches and features.

Criteria for Comparison: The comparison was based on several criteria:
Efficiency of Model Creation: Time and the number of attempts required to create a
3D part in both programs were recorded.

Usability: The ease of use of the programs, particularly for students and
professionals, was considered. This included the interface design and the
complexity of the tools available for 3D modeling. Technical Features: Differences
in the design and manipulation of 3D objects were examined, such as how each
program handles sketches, solids libraries, and assembly items.

Procedure: A simple 3D part was created in both AutoCAD and KOMPAS-
3D to assess the time taken and the number of actions needed. Each action was
carefully noted, and the time taken for completion was measured. The tasks were
performed by a user familiar with both programs to ensure consistent results. The
comparative analysis of these programs included the study of the software's design
techniques and the specific features they offer, such as sketch-based modeling in
KOMPAS-3D and object manipulation via a solids library in AutoCAD.

Data Collection: The data collected focused on the time taken to create the 3D
model and the number of attempts needed to complete the task. These
measurements were used as the primary indicators of the efficiency and ease of use
of each program. Qualitative analysis was also performed, including user feedback
on the interface and usability of both applications.

Results and Discussion

It follows that the leading role of graphics worldwide belongs to computer
graphics. In this article, on the example of two graphics programs AutoCAD and
KOMPAS, we will try to identify the most convenient computer graphics program
for work. One of the leading graphic CAD programs are Compass and AutoCAD,
and knowledge of other application programs. In order to choose from a large
number of different CAD systems, to choose the best-satisfying professional needs,
it is necessary to compare and recommendations on the selection of CAD systems.
We base our software package selection on the expertise of experts and our
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familiarity with Compass and AutoCAD. AutoCAD and KOMPAS, two automated
programs, were progressively included [3].

Autodesk created the two- and three-dimensional AutoCAD computer-aided
design and drafting system. Throughout the construction,architecture, mechanical
engineering, and other industries, AutoCAD and its specific applications are
extensively utilized.

Simple objects like text, arc lines, and circles were the only basic objects
available in early AutoCAD versions. From these, more sophisticated objects could
be created.As such, AutoCAD earned a reputation as an "electronic drafting tool"
that remains with it today. However, AutoCAD's capabilities today are vast and far
exceed those of the "electronic drafting machine" [4].

A collection of computer-aided design systems called KOMPAS is capable of
producing design and construction documentation in compliance with the SPDS
and ESCD series standards.Developed by the Russian company Ascon. The name
of the product line is an acronym from the phrase "COMPLEX Automated
Systems", the trademarks use capital letters. The first release of Compass (version
1.0) took place in 1989. The first Windows version, Compass 5.0. - was released in
1997 [5].

These applications automatically generate associative views of three-
dimensional models, such as sections, cross sections, local sections, local views,
arrow views, and break views. The primary functions of the KOMPAS-3D and
AutoCAD systems include product modeling, which helps to shorten product
development times and expedite product introduction into production [6].

Using the example of producing a three-dimensional part that was first made
in KOMPAS-3D and then later in AutoCAD, let's try to compare these two
programs. Creating a part in AutoCAD and KOMPAS-3D programs, the time was
recorded and all actions were taken into account in order to compare the results. It
took 57 seconds and 21 attempts to create the part in AutoCAD (Figure 1), and 44
seconds and 19 attempts to create the part in KOMPAS 3D (Figure 2). As a result,
Compass 3D took 2 fewer attempts to build the part and the job was completed 13
seconds faster.
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Figure 2 - Creating a model in Compass 3D

Every feature of the aforementioned applications has advantages and
disadvantages of its own. The techniques for building 3D objects are where
KOMPAS-3D and AutoCAD diverge the most. Everything in KOMPAS-3D is built
on working with sketches, which are two-dimensional objects with specific
attributes and locations on planes. These properties are known as sketch
requirements. Basic processes are used to generate three-dimensional things from
sketches [7].

The solids library is a tool that AutoCAD utilizes to build and manipulate 3D
objects. Using the interface mechanism in KOMPAS-3D, assembly items can be
created.

In AutoCAD, objects can be produced independently and exported to a
single file; there is no build system. Simple movements in the user coordinate
system are used to place objects in relation to one another. It may be claimed that
the work in both KOMPAS-3D and AutoCAD is based on the same operations,
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such as simple and kinematic extrusion, rotation, cutting, as well as logical
processes, despite their variances.

The findings of the study reveal several key insights into the comparative
performance of AutoCAD and KOMPAS-3D:

Efficiency and Time: The results indicate that KOMPAS-3D was slightly
faster in completing the 3D part, with a difference of 13 seconds in total time
compared to AutoCAD. Additionally, KOMPAS-3D required fewer attempts (19 vs.
21) to complete the task, suggesting a more streamlined process for creating parts.
However, the time difference may not be substantial enough to significantly
influence the choice between the two programs for professional use. The results
suggest that the choice between the two may be more influenced by the specific
needs of the user and the complexity of the projects they are working on.

Usability and User Experience: KOMPAS-3D was found to have a simpler
interface that makes it more accessible for students and less experienced users. The
program’s use of sketches for 3D modeling can be more intuitive for
beginners.AutoCAD, on the other hand, offers a more complex range of tools and is
better suited for highly skilled professionals working on detailed and sophisticated
designs. The flexibility and advanced features of AutoCAD make it more suitable
for large-scale projects, such as those in architectural and mechanical engineering.

Technical Features: KOMPAS-3D’s approach to working with sketches,
which are two-dimensional objects with specific attributes, makes the design
process easier for users new to CAD software. Its ease of use for basic 3D modeling
tasks can be an advantage in educational settings or for smaller-scale
projects. AutoCAD’s more robust library of solid objects and its capabilities in 3D
object manipulation offer greater versatility for professional users. However, it
requires a deeper understanding of CAD techniques and is less intuitive for novice
users.

Suitability for Different Users: KOMPAS-3D’s straightforward interface and
its educational value make it particularly suitable for students and beginners in the
tield of design. Its design tools are not as complex, which can simplify the learning
process.AutoCAD, with its wide range of features and tools, is better suited for
professional designers, engineers, and architects. Its complexity may be a barrier
for students or less experienced users, but it is necessary for those engaged in more
advanced design and engineering projects.
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Limitations and Areas for Improvement: While both programs excel in
different areas, AutoCAD may pose a challenge for users working with certain
shapes (such as parallelepipeds and cylinders) due to the difficulty of adjusting
coordinate axes. KOMPAS-3D has limitations when it comes to handling complex
shapes and providing certain views like axonometric projections. This feature is
essential for creating specific types of technical drawings, which AutoCAD handles
with ease.

Conclusion

After conducting a comparative analysis of these programs, we came to the
following conclusion that these programs are indispensable when performing tasks
with three-dimensional modeling. But when you zoom out, the following changes
occur in the Compass 3D program: so, when creating the main shape on the plane,
the sketch parameters change. And when changing coordinate axes in AutoCAD, it
becomes difficult to draw shapes such as parallelepipeds, cylinders, cones, etc.

In the AutoCAD program, after familiarizing yourself with the tools on the
panel and knowledge of descriptive geometry, you can easily start drawing an
axonometric image. And in the Compass program, it is impossible to perform such
an operation, since there are no repetitions of contour boundaries in this program.

Based on the above, we conclude that the KOMPAS-3D program is
convenient for school students, as it is easy to manage (a simple interface for
designing, drawing and printing). And the AutoCAD program is suitable for
highly qualified specialists working in design institutes developing projects of
residential and industrial buildings for various purposes.
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Myxrap Yoror'l, Kapabiram bapraxanosa?

L2M. Ayaramu amoirdazvl Tapas eripAix ynusepcumemi, Tapas, Kasaxcman

AutoCAD xene KOMIIAC rpadmkaabiK pegakropaapbiH KOAAaHY

AngaTtma: Maxkasaga exi  OKkeTeKIli — KOMIBIOTepAiK — >KoOasday — Kylieaepi
kapactoipbiaaasl: AutoCAD >xene KOMPAS-3D. 3eprreyain MakcaThl YII eAlIeMAi
MogeabAeyAe KOAJAaHy TYPFbICBIHAH OChl OafgapAamMadapAbl CaAbICTBIpMaabl Taaday
6oapmm TabbLaaab1. AutoCAD sxene KOMPAS-3D cayaeTt, KyphlabIC, Malll{Ha >Kacay >KoHe
T.0. CUSKTBI 9pTYpAi casasapda KeHiHEH KOAJaHBIAaAbl >KoHe eki Oafgapaama Ja KeH
PyHKIIMOHAAABIABIKKA Me, Oipak wmHTepdeiic MyMKiHAIKTepiMeH, mHalijadaHy4blH
KapalalbIMABIABIFBIMEH >KoHe MoOJeAb KYpPy aArOpuUTMAepiMeH epeKIleseHeAl.
DKcrepuMeHT OaphIchiHAA eKi Oargapaamaga Oipgeit 3D mogeain >kacayfa >KymcaaraH
yaKBbIT IIeH apekeTTep canbl eameHai. Hotmxkeaep KOMPAS-3D kapanaiibIM MoJdeAabaepai
KYPYABIH >KblA4aM 9pi bIHFalLABl KypaAbl OOABIII TaObLAATBIHBIH, OHBI )KaHajaH OacTaraH
naligadaHyIiblAapAbl  OKBITYFa >KoHe DJKYMBIC icTeyre KoOJaliAbl eTeTiHiH KepCceTTi.
AutoCAD kypaeai untepdeiici MeH >KYMBIC o4icTepiHe KapamacTaH, Kypdeai aAusaiiH
TariChIpMaJapblH OPBIHAANTBIH >KOFapbl OiaiKTi MamaHap YIIiH Koaaiabl. CoHgali-ak
Makaslala KOMIIBIOTEpPAIK AM3alH >KoHe MHXKeHepAiK rpadpuka cadacblHAAFbl MaHBI3ABI
acrieKT 00A4pIIl TaOBLAATBIH IIaligadaHYIIbl AeHreifiHe >KoHe >KYMBIC epeKIleAairine
OaliaaHBICTBI  AYypbIC OargapAaMaHbl TaHJ4ayAblH MaHBI3ABIABIFBI KepceTiareH. Aa
AutoCAD-ta KoopamHaT OCBhTepiH ©3TepTKeHAe, IlapaddelenulleiTep, LUAMHAPAEP,
KOHyCTap >koHe T.0. ¢urypasapapl caay KubiHFa cofagpl. AutoCAD-ta mnaHeabaik
Kypaajapabl MeHrepim, cbi30a reoMeTpUACHIH OideTiH 0o0/AcaHbI3, aKCOHOMETPUSABIK
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durypansl caayasl oHaii Oacrayra 6oaaabl. Onepanns KOMPAS 6araapaamaceiaa Aa
KapacThIpblaaAbl, OMTKeHi Oy OardapaaMada KOHTYp IleKapaJapbIHBIH KaliTaAaHYbI JKOK.

Tyitin ce3aep: KommpioTepAik rpaduka, MHTEPaKTUBTI (KOMIIBIOTEPAIK) OKBITY,
rpadgukaasik Oargapaamasap, AutoCAD, KOMPAS.

Myxtap Ycynos*!, Kapabiram bapaaxanosa?

L2Tapascxuii pezuonarorvii yrusepcumem um. M. Jyramu,
Tapas, Kasaxcman

IIpumenenne rpagpmdecknx pegakropos AutoCAD 1 KOMITIAC

AHHOTAaIIVIS: B craThe paccMaTpUBaIOTCs ABe BeAyllye CHICTEMBI
aBTOMaTu3yposaHHoro mnpoekruposanuss — AutoCAD wn  KOMPAS-3D. Ileasio
1CCAeA0BaHUS SIBASETCA CPaBHUTEABHBINI aHAaAM3 DTUX HPOrpaMM C TOUKU 3peHus MX
npuMeHeHnss B TpexmepHoM MogeaupoBannu. AutoCAD m KOMPAS-3D mmpoko
UCIIOAB3YIOTCA B Pa3AMYHBIX OTpacAsX, TaKUX KaK apXUTeKTypa, CTPOUTEAbCTBO,
MalllMHOCTpOeHne U  Apyrue, U o00e MHporpaMMbl  001ajaloT  IMMPOKUMU
(PYHKIIMOHAABHBIMI BO3MOKHOCTAMM, HO Ppa3AMdaloTCs IO OCOOeHHOCTAM MHTepderica,
yA0DCTBY pabOTBHl M aAropMTMaM IIOCTpOeHms1 Mojeleil. B xoze skcnepmmenTa Obran
M3MepeHbI BpeMsl I KOAMYeCTBO IIOIBITOK, 3aTpadyeHHble Ha co3JaHle OAHOM 1 Toil ke 3D-
Mogean B oOenx mporpammax. Pesyasrarsl nokaszaanu, 4to KOMPAS-3D ssasercs 6oaee
OBICTPBIM M YAOOHBIM MHCTPYMEHTOM AJsl CO3AaHMA IIPOCTBIX MOJeAell, 4TO AelaeT ero
MOAXOASIIINM AAsl 0OydeHNs M PpabOTHl HauMHAIOIIMX IOAb30OBaTedell. B To BpeMs Kak
AutoCAD, HecMoOTps1 Ha 004ee CAOKHBIN MHTEPQEIC U MeTOABl padOThl, MOAXOAUT AAS
BBICOKOKBa/AM(PUIIMPOBAaHHBIX CHELMAANCTOB, BBIIOAHSIOIIUX CAOXKHBIE IIPOEKTHBIE
3agaun. CraThs TakXke HNOJYepKMBaeT Ba’KHOCTh BBIOOpa IOAXOAMINeN HpOorpaMMBbl B
3aBUCMMOCTU OT YpPOBHS I10Ab30OBaTeAs I clelupUKM pabOThl, YTO SIBASETCA Ba>KHBIM
acrieKToM B cepe KOMITBIOTEPHOTO IPOEKTUPOBAHNS U MHXKEHEePHOIO Ipap VKA.

KaroueBble caoBa: KkommbpiOTepHast rpaduKka, MHTEpPaKTHBHOE (KOMIIBIOTEpPHOE)
oOyuenne, rpaduueckne mporpamMmmel, AutoCAD, KOMPAS.

Cnmcoxk anreparypsbl
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