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Abstract 

In the field of interior design, a tool is needed in the work process to facilitate the process. For this reason, 

computer-aided design / CAD is software that can help in the field of interior design. Creating floor plans of 

buildings and other objects in 2D view and 3D simulation can easily be done with this software. The purpose of 

this study is the role of computer-aided design / CAD and visual simulation in interior design, as a design process 

designed as needed to solve existing problems. The research method used is a qualitative method with a case study 

approach. Field studies are carried out by conducting data collection directly into the field on clients/assignors 

and completing literature data is carried out by searching for data from several journal and book sources. The 

expected result in this advanced research is that it can make experience to improve the ability to develop science, 

especially in the field of interior design. 
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Introduction 

Understanding CAD in the context of interior design 

CAD (Computer Aided Design) is the use of computer technology that has been used in interior design. Used for 

2D and 3D drawing developed by Autodesk. More precisely CAD software is used by students, interior designers 

and CAD (computer-aided design) architects and all fields related to the use of CAD to aid the design process. 

CAD software can be used to create two-dimensional (2-D) drawings or three-dimensional (3-D) models. CAD 

makes it possible to quickly and accurately prepare drawings, as well as facilitate the visualization of his ideas 

and ideas well. 

In the science and profession of interior design CAD has general uses for: Creating a house plan, along with the 

size, and layout of interior components. Also, able to handle a variety of interior and exterior work from simple 

to very complex, and able to export the final result of a design into various formats as needed such as making 2D 

working images, rendering and simulation in the form of 3D animation. 

Not only as a tool to visualize ideas, CAD also has features providing textures, materials, colors and lighting 

effects that can be used as a display from various points of view. 

Apart from function, CAD also has several uses to make building / building / booth designs (interior or exterior). 

Draw various kinds of objects such as the design of lamps, chairs, tables, pipes and so on in 2D and 3D form. The 

advantages of CAD can produce more accurate drawings and precision produces neater drawings. Unlimited 

image area. precise and accurate image scale. (https://flashcomindonesia.com/autocad-diperlukan-untuk-desain-

interior.html) 

 

https://flashcomindonesia.com/autocad-diperlukan-untuk-desain-interior.html
https://flashcomindonesia.com/autocad-diperlukan-untuk-desain-interior.html
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The importance of CAD and visual simulation for interior designers 

       One of the tools that interior designers use in interior design planning that is also standard in the interior 

industry is the CAD program. CAD is a 2D and 3D drafting program used to create layouts, 3D interiors including 

walls, doors and windows as well as blueprints. In other words, an interior designer must master CAD skills 

related to today's interior industry. The use of CAD can improve design quality, drawing productivity, and 

improve communication between interior designers and other users. CAD software is a breakthrough for interior 

designers in designing work. Through this application interior designers no longer draw manually, just through a 

computer. The function of CAD or its use is as a tool to design products for planners or designers in a relatively 

short time with a high level of accuracy. In the field of interior design, CAD programs are very useful in facilitating 

2D work, interior designers can draw floor plans, floor plans, ceiling plans, cut drawings, isometric drawings, etc. 

with good image quality. 

 

Figure 01. Example of interior floor plan drawing 

Review of the evolution of interior design aided by technology 

       Before drawing through CAD, most architects and designers used traditional hand-drawing methods to 

express & present design ideas and projects. This method requires a lot of imagination and strong technical skills 

that can only be achieved after years of practicing this craft. In the past, learning to design by hand was very 

important for architects and interior designers because there was no software available, but nowadays, it is no 

longer important. Nonetheless, there is no doubt that this is still a valuable skill for architects today because they 

can pour any idea onto a piece of paper, however it is not the best method of creating a full design that needs to 

be shared with others. Different parties, meaning CAD drawings have a number of advantages over traditional 

ways that use pencil and paper. 

       Today's computer devices have progressed in terms of improving the technology in them, their existence has 

touched on the process of drawing in interior design design. The technique of 2D drawing has been abandoned 

due to the transition to making a model in 3D. It is also known that 3D shape modeling has provided advantages 

such as real visualization of the design and objects designed such as design errors can be known beforehand. 

One form of sharing or exchanging information is communicating ideas or concepts. So it is necessary to utilize 

technology that is developing today. And one of them is by utilizing CAD software that can provide visual 

simulations to humans who see it. One form of advancement in computer technology in terms of simulation is the 

presence of CAD software. As it has grown, the software has created a simulation of real life but with some 

adjustments. Such as assistance to the designer of the design object that can create an atmosphere in the form of 

digits or virtual in order to help minimize errors that will occur in the designed object.  
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       Based on the above, the purpose of the research is the role of Interior Design in 2D and emulated 3D cvisual, 

through a case study approach in the interior design of the main bedroom consisting of the bedroom, walking 

closet and toilet. From this, researchers try to identify the extent of the role of CAD in solving existing cases based 

on field data and analysis results. The expected findings can be processed through planning concepts that produce 

working drawings, 2D renderings and 3D simulations according to the wishes of the tasker. 

Literature Review 

Table 01 Previous research 

PAST RESEARCH 

NO WRITER BOOK/JOURNAL NAME INFORMATION 

1 Ali Ramadan; Tunjung 

Atmadi; R. Styled 

Journal lnternational 

Humanities and Applied 

Science, Vol 2/3. 2019 

Utilization of Computer Aided Design Software as a 

Visual Simulation. In this study, it was conveyed 

that computer-aided design / CAD as software in the 

process can realize ideas, to produce visual 

simulations of machine industry products 

2 It's a good time to be a good 

example Beitz's  

Engineering Design a 

Systematic Approach oleh 

Pahl,G., Beitz, W., 

Feldheusen, J. and Grote, K. 

H. 2007 

The study includes Preliminary activities, General 

process of engineering design, List of requirements, 

Conceptual design, Evaluation and selection of 

solutions 

3 Shandhi Shinta; Iskandar 

Ikbal 

Journal of Computer Science 

and Informatics (KOMPUTA). 

ISSN:2089-9033. 2018 

This research on 3D simulation analysis is a design 

process in building 3D simulation applications using 

three-dimensional (3D) models formed based on real 

conditions in the real world that will be applied to 

website development 

4 
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Mega Inayati Rif'ah; M. Arif 

Wibisono 

 

 

 

 

 

 

B E Saputro;S Supratno. 

 

 

 

 

 

 

Journal of Engineering Forum 

Vol. 37/1, 2016  

 

 

 

 

 

 

Implementation of the  

use of AutoCAD applications 

in increasing basic 

competence in describing 

techniques in vocational 

education. IOP Conference 

Series: Materials Science and 

Engineering, Volume 830, 

Issue 4 

In this study, a Computer Aided Design (CAD) was 

developed to automate the batik color design 

process,  with the hope that it will reduce the use of 

artificial dyes, reduce the timeconsuming process, 

and reduce the use of other resources in the coloring 

process to produce a certain batik color design (color 

matching).  

Auto CAD which is an application (CAD software) 

is used to draw, design drawings, even analyse a 

design to realize a commercially viable product. This 

program has advantages and convenience to make 

images visually, accurately and precisely. 

 

 

 

 

 

Investigating technology teachers’ experiences in 

order to gain insight into their teaching practices 
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involving CAD shows that teachers have different 

experiences of the intended learning outcomes when 

CAD is used in teaching, and four hierarchical 

categories indicate a teaching progression. 

Therefore, this research introduces a computer-aided 

system that combines ontology-based knowledge 

with a fuzzy-based decision-making process. 

 

 

 

 

 

Dalam   desain   interior   pembahasan   konsep   yang 

bersifat  intrinsik  yang intangible,masih  bias  

dengan  entitas ekstrinsiknya  yang tangible seperti  

gaya,  tema  atau  suasana interior.   

 
 

 

A brief history of CAD in interior design 

        CAD has been marketed since 1982, has become one of the first CAD (Computer Aided Design) software 

developed for computers and has become the most widely used design software. At first this software was intended 

to replace the drafter table to be smaller with a digital system, until now CAD software has developed with more 

features to be used by other professions such as CAD Architecture, CAD Electrical and CAD Civil 3D. Drawing 

a floor plan before the existence of auxiliary software is done by drawing on a drafter's table which is usually 

adjusted to the size of the drawing paper.  
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Figure 02. Year 1982 Auto CAD Diskette 

        Drawing manually is very risky if something goes wrong and takes more time in the process than using 

software. CAD is one of the software that pioneered digital work in floor plan drawing, which focuses on two-

dimensional digital work. Software that has released 37 versions since its inception which is usually updated every 

year has become a mandatory software to learn in the field of interiors. Used to draw building plans, both 

residential, retail, hotel, etc.  

 

Figure 03. Display on CAD 2023 (CAD replacement drawing) 

The current state of CAD in interior design 

        The use of CAD has become important in interior design, its function is very important in competition 

in today's interior industry. As we know, CAD is a computer technology for design and design documentation. 

CAD is needed in planning a design that is faster than making designs manually. One of the other things that 

makes CAD very important is the development of CAD software that is getting better and can help facilitate 

interior design work.   

Benefits of using CAD include: 

- Good image quality 

- More accurate sizing 

- Image view and size can be edited 

- Become a data base that stores important information and can be accessed by other users 

- Can be created libraries for standard or drawn components 

- Easy and practical on documentation, duplication and storage 

- Large selection of colors 

The limitations/disadvantages of CAD are as follows: 

- Expensive price 
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- High hardware requirements. Using CAD requires qualified laptop or computer specifications. If 

referring to the standard specifications of a computer to run CAD, then the recommended specifications are quite 

high and of course to buy it is quite expensive 

Academic and industry insights into the pros and cons of using CAD in interior design 

        Currently, CAD learning already exists in interior design study programs at several universities in 

Indonesia. Computer users who are new to university, need initial training for the introduction of this CAD 

software. They need time and regular practice in order to understand this newly known softwarte. CAD refers to 

the use of computers or specialized software to aid in the creation, modification, analysis, and optimization of 

designs. CAD software is used for detailed technical 2D drawings or 3D models. Special training is also carried 

out on rendering and animation to give the appearance of objects designed as they are lifelike. This is to predict 

and identify potential deficiencies or difficulties in the design process, even before entering the production stage. 

        With the advancement of computer hardware and software since the 1980s, computers have become 

affordable even for rather small companies. CAD is used primarily in space planning, drafting, presentation, 

completion schedules, door and window schedules, and drawings and other work schedules. With these functions, 

CAD is helpful in reducing drafting time, improving drawing quality, unifying the use of corporate drawing 

libraries, reducing errors, and making communication within the company easier (Brandon: 1987). 

The Role of CAD and Visual Simulation and User Experience: 

        Research findings on how the role of 2D and 3D CAD and visual simulation impact client satisfaction 

and design outcomes. The case study in this study is a case study of interior design, designing the master bedroom. 

Case study It begins with Collect detailed information with various data collection procedures at a predetermined 

period of 30 days. In this study all aspects related to the case are researched and analyzed by the researcher. The 

findings based on data from the taskmaster processed through analyses can solve existing cases. The findings 

obtained provide good results and satisfaction of the taskmaster. Findings related to design themes and styles are 

presented on 2D working drawings, and simulated 3D rendering. The following stages of research are carried out 

as follows: 

1. Field survey. At this early stage, researchers determine whether the chosen approach is appropriate to 

examine the problem, followed by identifying the case.  

2. The case study data collection is based on various sources of information, such as observations, 

interviews, documentation and others.  

3. Data analysis. Researchers present aspects of the case, depiction of activities, and others.  

4. In the final stage, the researcher submits the results of the analysis as a report for his design planning, 

starting with the main bedroom design analysis program consisting of: 

a) The introduction consists of: background, identification and formulation of the problem, design 

objectives 

b) The literature review consists of literature data, definition of the main bedroom, space standardization, 

ergonomics, anthropometry and design style 

c) Analysis of interview results and room users consists of analysis of user characteristics, interview results, 

analysis of user circulation activities, facility activities, bubble diagrams, zonimg analysis and pre-layout found 

themes and design styles 

d) Interior Planning Concept, consists of mind mapping, space image concept, color concept, material 

concept, lighting and air conditioning concept, security and safety concept, design concept. 

e) Create renders and Visual 3D of the master bedroom 

Comparative study: Analysis of comparative studies of various CAD tools and methods 

Some of the most popular CAD software and tools used in the interior design industry include: 
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- AutoCAD: It is a widely used CAD software and is known for its versatility and advanced features. 

AutoCAD can be used to create 2D and 3D designs, as well as to perform a variety of other tasks, such as drafting, 

rendering, and analysis. 

- Revit: It is a BIM (Building Information Modeling) software specially designed for the construction 

industry. Revit allows users to create 3D models of buildings linked to a database of information about the 

building, such as materials, dimensions, and costs. 

- SketchUp: It is a 3D CAD software that is famous for its ease of use and intuitive interface. SketchUp 

is a popular choice for architects and designers who want to create 3D models quickly and easily. 

- Bentley Systems MicroStation: This is a CAD software that is famous for its accuracy and precision. 

MicroStation is a popular choice for civil engineers and other professionals who need to create accurate drawings 

of infrastructure projects. 

- SolidWorks: It is a CAD software that is famous for its powerful 3D modeling capabilities. SolidWorks 

is a popular choice for engineers who need to create complex 3D models of products and components. 

- ArchiCAD is a CAD software that has several advantages, including being able to design properties with 

2D and 3D display results at once, easy to get cut drawings and animations, making it easier to get isometry and 

perspective that is close to real. ArchiCAD is a design with 2D and 3D drafting, visualization and other functions 

for architects, designers and planners. ArchiCAD allows users to work with either 2D or 3D representations on 

the screen. Archicad is one of the applications used by an architect and designer in the field of producing working 

drawings 

- Free CAD is a freeware application for creating modeling on 3D CAD / MCAD / CAX / CAE / PLM 

intended for mechanical engineers and designers. FreeCAD has become an attractive option for engineers, 

designers, architects, and CAD (Computer-Aided Design) lovers 

The use of CAD software and other tools has become very important in interior design and other industries. This 

tool clearly helps improve efficiency, accuracy and communication even better. 

Research Methods 

Data Collection Criteria from Academic journals, industry reports, and case studies  

       Qualitative research methods with a case study approach were used in this study. The researcher wanted to 

explore the role of CAD and 3D simulation in interior design as a single case in design planning. With the hope 

that the case study will be able to obtain further and in-depth knowledge scientifically. The steps taken in this case 

study research include: 

1. Case Selection. In this case, the selected case is under the field occupied by the researcher. 

2. Data Collection. Researchers collect field data from interviews, observations and documentation. 

Researchers sort data through checking, organizing, classifying, correcting data and interviews. The data that has 

been collected needs to be refined by referring to the existing problem statement. This stage is done to facilitate 

the analysis stage. 

3. Literature Data. Processing literature data in the form of journals, scientific books, previous research 

results, magazines related to the case. By considering two important aspects, namely the relevance of the reading 

material to the case raised and the muthakiran. So that researchers can follow the scientific development of the 

field involved. 

4. Formulation of Research Focus and Problem. The focus of research needs to be made so that researchers 

can concentrate on the case that is the center of attention. The problem statement can be unearthed important 

information to become valuable knowledge. 

5. Data Analysis. Analysis of case study data is carried out by researchers, because from this stage important 

information will be obtained in the form of research findings. 

6. Data Analysis Process. The activity in the data analysis process is the simplification of some qualitative 

data, so that it can be understood more easily. 

7. Findings and Conclusions of Research Results. Presenting facts according to the case, researchers are 

required to develop theories related to their cases. 
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8. Research Report. Making research reports, is a form of accountability for research activities carried out 

for the public interest. 

Data Analysis: how to organize thematic and general findings 

Here's the case study framework: 

Table 02 Framework Diagram 

 

Results And Discussion 

The Role of Visual Simulation in Interior CAD 

        The importance of visualizing space, texture, color, and arrangement of furniture. 

Interior design is always related to impressions and messages to individuals and groups related to the atmosphere. 

This can cause a different perception for those who see it, due to differences in cultural values and different 

backgrounds. An interior design consists of several elements that form a visual as the scope of the interior. The 

visuals that become the scope of the interior are elements forming space, space transitions and space fillers. 

Arrangement of furniture with patterns of lines, textures and colors can represent the feeling and function of a 

space and create harmony in the space. More complete by considering ergonomics, comfort and composition. 

Comparative analysis of interior design planning without and with visual simulation. 

        Design planning is a process of planning, designing and arranging space in a building. An ability to 

prepare drawings and documents related to the design process aimed at enhancing and protecting the health, safety 

and well-being of its users. Here's the comparative analysis:  

Table 03 Comparative Analysis 

INTERIOR DESIGN PLANNING 

No Without Visual Simulation No With Visual Simulation 

1 2D floor plan drawings look less detailed, 

difficult to understand 

1 3D floor plan drawings can visualize the scale 

and proportions of space in the form of precise 

design digital models 

2 The form of 2D visualization is less 

attractive to users 

2 Interactive media and easy to understand 

concepts 

3 No color or detail 3 Able to realize gtambar looks detailed 

4 Changes are difficult and the length of time 

they are made 

4 Able to reconstruct shapes realistically 

Survey, field: Case 
Identification and 

Planning 
Objectives

Field data analysis: 
literature, space 
function, space 
standardization, 

ergonomics, 
anthropometry and 

design style

Analysis of Results: 
Analysis of interviews and 

user characteristics, 
activity analysis, facility 

analysis, analysis of 
relationships between 

spaces

,

SHOP 
DRAWING

color concept, material 
concept, lighting 

concept, ventilation 
concept, security & 

safety concept

Bubble Diagram 
Analysis, Pre-layout 

zoning analysis, CASE 
FINDINGS

PLANNING 
CONCEPT

FINAL RESULT: 
RENDER and 3 D 

VISUAL
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5 Cheaper design service costs 5 3D visualization is one way to attract users 
  

6 Color and texture can be according to choice 
  

7 Users can see directly the results of 3D 

visualization 
  

8 Can make design changes quickly 
  

9 There is a process of rendering and producing 

animated videos 
  

10 More expensive design costs 

 

 

Figure.04 2D and 3D floor plan 

Benefits for Interior Designers and Clients/Assignors 

        3D visualization for interior design has changed the way, concept, develop and present design results to 

taskers/clients. On the other hand, the tasker/client gets important information about the planning concept and the 

results of the 3D rendering delivered. With the power of 3D visualization can produce interior designs realistically. 

Material exploration and detection of design errors become more easily monitored by interior designers and 

assignors/clients 

 
Figure.05 2D Floor Plan and 3D Floor Plan Visualization 

Traditional methods of physical room setup vs. modern CAD simulation. 

        Interior designers' limitations with traditional methods of creating 2D interior design drawings and 

handmade sketches make it difficult for interior designers to communicate designs with assignors/clients. With 

3D rendering and visualization, nothing is left behind in the imagination of the tasker/client. Able to visualize 

precisely the appearance of space and more, taskors/clients can make the right decisions faster, thus simplifying 

the design process and increasing efficiency. 
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Figure 06 workspace sketch 

 

Figure 07 3D Computer 

 

Figure 08 Design finish 

Challenges of Implementing Visual Simulation in Interior CAD 

In the process of designing the interior design of the workspace, it takes longer because the work process starts 

from the stages of surveying field data, making sketches, analyzing design concepts, making floor plans and 2D 

drawings. The next stage continues with the rendering process of lifting the wall from the 2D image to then add 

other elements such as additional light, shadow, texture and other elements to create the final picture of the overall 

design. 

As for the visual simulation stage, the creation is more complicated, and it takes a lot of time in the process of 

working to provide detailed visuals, ensuring a clearer picture of the final design. This for the tasker/client 

provides an opportunity to make decisions by visually viewing each change for comparison of results. 

To evaluate the framework carried out according to stages, data collection from these activities was carried out 

and analysis with data sets as case studies. The details of the design activities used to generate the data are first 

outlined and analysed through a case study framework. 

Here's an interior design case study analysis program, designing the main bedroom. 

 

Finished plan 
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a. Background 

  

b. Data Collection 
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c. Analysis of Interview Results 

 

   

 

 

 

d. Planning and 2D Analysis 
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d. Interior Planning Concept 
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e. 3D Perspective 

  

  

 

The Future of CAD and Visual Simulation in Interior Design 

        When discussing the future, it cannot be separated from technology. The development of the times has 

given many changes to people's lives, especially in the field of technology. The more human needs, the more 

sophisticated future technologies will be. The advancement of CAD technology has made it possible for interior 

designers to be able to create more detailed designs than before. One of the exciting prospects for the future of 

CAD technology is the development of 3D printing, which is used to make products and consumer goods and its 

potential applications are almost limitless. In the future, designers will be able to use 3D printing to create 

components and products that were previously impossible to create with traditional methods. 

Technology that displays visuals is widely used today. By using visual effects, it will provide its own experience 

for users. Not only the visual effects are amazing, using technology, especially in the interior field, will make the 

room have a meaningful experience. 

Conclusion 

        CAD allows for more accurate drawings and designs, this helps reduce errors in the interior design 

process, thus saving time. CAD drawings can easily improve communication and coordination, it can improve job 

understanding for interior designers, clients/assignors. In general, CAD can offer job benefits, increased accuracy, 

visualization, cost reduction and improved documentation. The findings of this case study research are an analysis 

of field data and interviews that produce a theme and interior design style of Schizen Scandinavian With Japandi 

Accent, then transformed through 2D working drawings, 3D drawings and visual simulations with animation.  

        For a designer, CAD is software in developing interior design with 2D and 3D concepts. To assist 

developers in developing their concepts and ideas. In various new jobs, it is necessary to improve skills by 

adjusting the development of technology in CAD software. Redesigning drawings and layouts from existing 

specifications; Improve design notes for reference; Develop CAD products for various products with industry 
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standards; Offer alternative designs to meet client/tasker needs; Participate in design and technical evaluations to 

analyze design concepts and provide recommendations 

        There are several applications related to the basic technology of using computer aided design software 

that can eliminate or reduce the need for manual-based design. By utilizing the database system contained in the 

software does not necessarily replace the manual process completely. Because as one of the supporting tools, 

computer aided design software can be one of the aids that can be utilized. 

        Changes from the use of computer aided design software to present a visual simulation method can be 

an added value possessed by the software. Because directly the use of CAD software can increase to take 

advantage of its advantages such as the use of graphic simulations, mathematics in making a design object. 

        Visual Simulation methods can replace work patterns to be faster and cheaper and can also approach the 

accuracy that suits the needs of design components. Today, computer simulation is considered one way before 

producing the final object. Although in practical conditions, simulations that use computer devices sometimes 

have to force experts to try and understand practically what happens behind the performance of design objects. 
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