International Journal on Vol.15 (2025) No. 3
Advar!ced Sci@nce ISSN: 2088-5334
Engineerin

Information Technology

The Influence of Artificial Intelligence on Furniture Design Creativity:
A Systematic Literature Review

Teddy Siswanto®", Syandra Sari ?, Hartini °, Shabrina Teruri ®

¢ Information System, Trisakti University, Kyai Tapa 1, Jakarta, Indonesia
b Management, Trisakti University, Kyai Tapa 1, Jakarta, Indonesia

Corresponding author: “teddysiswanto@trisakti.ac.id

Abstract—In the past five years, studies have identified that sustainable practices and eco-friendly materials may reduce material
strength, while technology use in furniture manufacturing can impact aesthetics. Technological advances have shifted furniture design
from conventional to digital, focusing on user needs and creative innovation. An initial survey revealed challenges like limited design
skills among craftsmen and the need for technology adoption. Artificial Intelligence (AI) has transformed design by enabling creativity
and addressing complex market demands. The purpose of this study is to explore the application of Al in the furniture industry and
examine Al technologies that are suitable for current and future needs, by utilizing the Systematic Literature Review (SLR) of
Scopus.com database material accessed on 11 September 2024. This study's methodology covers research questions, search strategy,
data extraction, and analysis. The main research question investigates the impact of Al on creativity in furniture design. Qualitative
and quantitative analyses highlight key terms like SVM, case studies, indoor and outdoor environments, input, accuracy, and
experimental results. Most methods focus on developing AI models for room classification, as well as hybrid approaches. Analysis
through Network Visualization, Overlay Visualization, and Occurrence and Relevance metrics reveals that Al has a significant impact
on furniture design creativity by driving innovation, personalization, optimization, efficiency, and technology integration. Further
research on the application of Al to furniture is recommended to enhance production quality and design creativity, based on consumer
personalization, by designing a layered architecture for Al integration to foster design creativity.
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for furniture that offers flexibility and multifunctionality. For
I. INTRODUCTION example, chairs that can be converted into tables or sofas that
can be adjusted in shape, allowing users to adapt the space
according to changing needs. (d). Sustainability and
Environmentally Friendly Materials [7], [8] encourage
awareness of environmental impacts, promoting the use of
sustainable materials in furniture manufacturing.
Manufacturers are turning to materials such as bamboo,
reclaimed wood, and recycled metals, while also
implementing production processes that reduce their carbon
leading choice for environmentally conscious consumers. footprints apd minimizg waste. (e). Technplogy Integration
This approach not only emphasizes simple aesthetics but also ,[9]’ [IQ] 1 .1nﬂuen.cmg furniture _design  through t.h c
emphasizes sustainability and social responsibility. (b). 1n.tegrat10n of }nnovatlve features. For exarpple, tables Wllth
Antique Touch [3], [4], characterized by antique furniture or wireless charglng and. chairs .that can be adjusted via mobile
a vintage touch, is back in demand, offering a unique apps are becoming mcreasmgly common, - creating more
character and historical value in interior design. (c). organized gnd functional spaces, as well as enhancing
Multipurpose and Flexible Furniture [S], [6] has become manufacturing processes with technology. These trends

increasingly popular as lifestyle changes have led to a demand reflect the furniture 1ndustry S adaptaﬁwn to the n§eds of
modern consumers who desire aesthetics, functionality, and

The state-of-the-art development of furniture design
creativity in the last 5 (five) years has undergone significant
evolution, influenced by changes in consumer preferences,
technological advances, and environmental awareness. Some
of the prominent trends that have dominated the furniture
industry during this period are (a). Environmentally Friendly
[1], [2], the use of environmentally friendly materials, such as
bamboo, recycled wood, and used metal, has become the
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environmental responsibility in the products they choose.
From the aspect of using recycled materials, it can result in
weaknesses in the durability of furniture. Another weakness
in the use of technology is that it can diminish the aesthetic
factor, which is a key desire of consumers. Based on the
identified deficiencies, it is necessary to explore how
technology can mitigate these weaknesses and enhance
strengths.

In recent years, the influence of technology, especially
artificial intelligence (AI), has changed the way designers
approach furniture making. Al technology provides a range of
tools and methods that can enhance creativity, efficiency, and
the quality of furniture design. The purpose of this study is to
understand how Al technology can transform furniture design
and its potential impact, as well as to understand the
implications of AI in helping the industry adapt to
technological changes and remain globally competitive.

There are several aspects of Al in furniture design; the first
is the Design Optimization and Customization aspect, where
Al enables designers to optimize furniture based on user data
and preferences. Machine learning algorithms analyze market
trends to create designs that meet consumer needs, while
facilitating mass customization based on individual customer
input [11]. The second aspect is Al-powered Generative
Design, which enables designers to quickly explore a variety
of design possibilities. By inputting specific parameters, such
as materials, costs, and production constraints, Al can
generate a variety of design options that would never have
occurred to humans [12], [13]. The third aspect is Simulation
and Analysis: Al helps in the simulation and analysis of
designs to ensure that the final product meets quality and
safety standards. This technology enables more efficient
simulation of loads and material usage, thereby reducing
waste and production costs [14]. The fourth aspect is
Prototyping and Manufacturing: Al accelerates and improves
the prototyping process. Combined with 3D printing, Al
enables rapid and consistent prototyping based on Al-
suggested design changes [15]. The fifth aspect is Sustainable
Design: Al also plays a vital role in supporting sustainable
design.

With the ability to analyze and optimize material usage, Al
can help designers create more environmentally friendly and
energy-efficient products [16]. Considering the five aspects
outlined in the background, a literature review is needed to
identify the development of Al in the furniture sector.
Meanwhile, the academic contribution of a systematic
literature review related to Al integration in ERP applications
is to gain information on mapping the latest research and
identifying relevant Al technologies and algorithms.

II. MATERIALS AND METHOD

All scientific journal materials accessed were sourced from
scopus.com, while the research methodology was carried out
through a Systematic Literature Review with the stages of
Research Question Formulation, Searching Strategy, Data
Extraction, Data Mapping, and Data Analysis as shown in
Figure 1 as follows:

Searching Strategy

s Paper, Confersnces Reviow, Articls ‘

Data Extraction
Data : Bibli
Filter :
and languag,

Research Question Formulation

phic Information
rea, keyword, document type

Network Visualization
Overlay Visualization

Data Analysis

Qualitative Analysis
Quantitative Analysis

Fig. 1 Steps of Research Methodology

A. Formulation of Research Question

The reason for using this Research Question (RQ) is that,
based on an initial survey, furniture craftsmen felt
monotonous with the existing conventional creativity. Hence,
they needed a new design model that utilizes the latest Al
technology to increase innovative design creativity. RQ is
created to focus the study, define its scope, and enhance the
relevance of the papers searched. Based on the identified
background and objectives, the main research question is:
How does Artificial Intelligence affect furniture design
creativity? This question aims to explore the role of Al in
enhancing creativity in furniture design and fostering
innovation. The search query is: ("artificial intelligence" OR
"AI" OR "machine learning" OR "deep learning") AND
("furniture design" OR "furniture") AND (impact OR
influence OR effect OR application).

The search query combines "artificial intelligence" with
"machine learning" and "deep learning," which are integral to
Al, and incorporates "furniture design" or "furniture" with
terms such as "impact," "influence," or "application." The
results, accessed on 11 September 2024, are shown in Figure 2.

Article tile, Abstract, Keywords
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Fig.2 Search Query

B. Search Strategy

The search uses only the Scopus database for its credibility
and reputation in academia. The SLR process includes studies
on Al applied to furniture and excludes those unrelated to Al
or furniture. Papers are not restricted by publication year, but
are limited to English, and document types are conference
papers, reviews, and articles.

C. Data Extraction

The collected data is in the form of bibliographic
information: title, author, year of publication, source, insight,
abstract, method, and result, to display the data in graphical
form. The area is then limited to the language, as shown in
Figure 3.

Filter by document type Language A~

Sort by Number of results \/ Englsh ae

[ chinese 6

[®] Conference paper [ croatian 1

W] Article [ korean 1

Conference review [ urkish 1
218 papers 210 papers

Fig. 3 Area Restriction Results



Based on access to the scopus.com database on September
11, 2024, the development of document data by year, by
country, by type, by subject area and by citation. The analysis
of research publication trends reveals significant growth and
notable patterns over the past five years. As depicted in Figure
4, the number of papers meeting the specified search criteria
has increased fivefold since 2019, reflecting a rapid expansion
in relevant research. However, a slight decrease in 2024 is
attributed to the data collection, which occurred in September,
before the end of the year. This trend indicates an upward
trajectory in academic output, reflecting a growing interest
and activity in the field over time.

Documents by year

Documents

1989 1992 1995 1998 2001 2004 2007 2010 2013 2016 2019 2022 2025

Year

Fig. 4 Number of Papers Per Year

Figure 5 highlights the global positioning of Indonesian
researchers, who rank 9th among contributors, following
peers from China, the United States, India, Germany, Japan,
South Korea, Poland, and the United Kingdom. This
positioning underscores Indonesia's growing prominence in
the research landscape, driven by increased participation and
collaboration.

Documents by country or territory
Compare the document counts for up to 15 countries/territories.
China |
United States - |
India |
e
Japan I
South Korea |
Poland |
United Kingdom [N
Indonesia N
taly

Documents

Fig. 5 Number of Papers by Country

Figure 6 shows that conference papers (42.7%), journal
articles (41.5%), and conference reviews (9%) dominate the
publication formats. This highlights the vital role of academic
forums, particularly conferences and peer-reviewed journals,
in disseminating research and promoting scholarly exchange.
The prevalence of conference papers reflects a need for rapid
dissemination of emerging ideas, while journal articles
emphasize the value of rigorous, in-depth studies. Conference
reviews highlight efforts to synthesize key trends. Overall, the
distribution suggests a research culture that strikes a balance
between speed and depth, utilizing structured academic
platforms to advance knowledge and foster innovation.
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Fig. 6 Based on Document Type

Figure 7 shows computer science, engineering, and
mathematics as dominant fields, highlighting a focus on
technology-driven disciplines

Documents by subject area
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Fig. 7 Based on Subject Area

Figure 8 shows a sharp rise in citations, from 330 in 2023
to 400 in 2024, indicating growing recognition and impact.
This trend underscores the studies' relevance and contribution
to advancing knowledge and innovation.
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Fig. 8 Development of the Number of Citations from References
D. Data Mapping

1) Network Visualization: The collected data is mapped,
and ERP aspects are integrated using Network Visualization.
Out of 7601 items, 115 terms met the threshold of at least 10
outputs. Based on relevance scores, 69 terms with at least 60%
relevance were selected. The Network Visualization forms 4
clusters, as shown in Figure 9. In the Network Visualization
in Figure 9, it is divided into 4 (four) clusters, namely the first
cluster is depicted in red: environment, object, work, area,
architecture, space, person, room, indoor environment, and
condition. The second cluster is depicted in blue: accuracy,
deep learning, feature, experiment result, and challenge. The
third cluster is shown in yellow: industry, furniture industry,



thing, internet, implementation, and cost. The fourth cluster is

depicted in green: technology, artificial intelligence,
development, impact, method, art, and concept.
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Fig. 9 Network Visualization
2) Overlay  Visualization:  Based on  Overlay

Visualization, light colors indicate the latest research,
specifically covering research fields with keywords such as
"thing," "internet," "furniture industry," "cost," "issue," and
"implementation," as shown in Figure 10, with a focus on

technology connectivity at the center.
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Fig. 10 Overlay Visualization
E. Data Analysis

1) Qualitative Analysis:

Obtained 43 papers that can be downloaded in full, which
describe the research algorithm, namely the first is the use of
the algorithm, and the second is the mathematical
optimization of the algorithm, all of which are reviewed based
on the research method used.

Based on the use of the algorithm, the method are: analysis
and use of AI machine learning models [17], spatial
parameters on personal thermal comfort in air-conditioned
rooms at work using machine learning algorithms [18],
exploration of research methodology on art and design using
recycled or waste materials in landscape garden architecture
[19], descriptive and inferential statistics and PLS SEM
structural equation models [20], classifying rooms based on
their use in more detail [21], survey questionnaires to collect
data and analyze supporting factors and obstacles in the
implementation of Industry 4.0 [22], data collection, data
analysis, system analysis, system design, system
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implementation, and system evaluation [23], questionnaire
design with machine learning techniques and the CART
algorithm [24], 3D printing technology to insert fiber optic
sensors into furniture parts [25], natural experiments in three
corporate offices [26], sample data analysis to create a
multidimensional practical teaching system on Ming and
Qing dynasty furniture design [27], static Morris I technique,
which helps identify accident hotspots by detecting spatial
clustering and evaluating the significance of hotspots [28],
machine learning with SHAP analysis to identify factors that
most influence model predictions [29], Decision Support
System with a dynamic system model to manage raw material
inventory [30], Wood Species Identification based on
Artificial Intelligence using macro images of wood pieces
with different magnification levels [31], machine-learning-
based method to estimate the reverberation time of a virtual
room for auralization purposes [32], development of a two-
dimensional plotter using a programmable logic controller
(PLC) and human machine interface [33], a language-
embedded Neural Radiance Fields regression approach to
remove non-architectural elements, such as building interiors
containing furniture [34], data collection, data preparation,
and data analysis for work from home measurements [35],
multiple cameras from two different angles to capture images
of sheet metal drawer box defect detection [36], labeling
software WARHOL objects that combine augmented reality
technology with the use of virtual reality headsets [37],
electrocardiogram data collection, development of an Al
system utilizing deep learning algorithms and support vector
machine [38], an experiment where participants were asked to
build an IKEA bedside table in 1 to 5 people [39] and eye
tracking and think aloud protocols to examine the cognitive
processes underlying decision making, problem solving, and
strategy selection in various contexts [40].

While based on the mathematical optimization of the
algorithm, the method is: image processing to develop an
efficient drill hole segmentation solution on furniture panels
[41], detection of wood-damaging insects based on acoustic
signals [42], creation of variations of various loss functions,
such as Weighted SoftMax Loss Functions, Edge Penalty, and
Adaptive Weighted SoftMax Loss Function, and testing model
performance to determine the effect of the loss functions that
have been developed [43], a hybrid approach that combines
conventional methods and machine learning technology to
predict purchasing behavior consumers [44]), hybrid approach
with effective use of multi-sensors [45], inter frame difference
filter to eliminate noise and interference [46], constructive
preference elicitation, which is an interaction protocol between
the system and the designer that mutually improves each other's
proposals in selecting the designer's preferences [47], optimal
planning that combines domain knowledge about the
exhibition, spatial planning, and machine learning to build a
recommendation scheme [48], for indoor scene co-
segmentation using RGB D images. to separate foreground and
background [49], lighting design for residential interior spaces
with a data driven approach [50], entropy, and building a
holistic evaluation model based on inverse neural networks and
genetic algorithms [51], deep reinforcement learning to
produce a system that can optimize the interior of a building by
considering human activities in it [52], data collection was
carried out using a CNC Jet 130 machining center, by



measuring the level of tool wear using the Vbmax parameter
[53], machine learning to estimate the concentration of organic
compound emissions from humans in classrooms [54],
descriptive with qualitative data analysis to answer the
objectives through furniture applications intelligent internet of
things (IoT) based [55], interactive color design for furniture
using the CycleGAN algorithm and AR Virtual Implantation
Technology [56], deep learning and conventional machine
learning for tool condition recognition in the milling process,
with the aim of automating furniture production [57],
classification of rosewood micro-images based on feature
fusion and ELM [58], a customized Deep Neural Network
approach to process large-scale LiDAR point data and a new
paradigm for training and data validation [59].

A limitation of this study is access to only 43 of 210
research papers. Beyond AI’s role in design creativity, it is
also applied in marketing strategies. One example is a
Machine Learning-based tagging system for call centers,
designed to address client outreach challenges. Using
predictive analysis, it prioritizes contacts, improving call
success rates and optimizing resource allocation. This offers
practical insights into integrating machine learning in
customer service operations [60].

2)  Quantitative Data in Occurrence and Relevance

Based on the aspects of occurrence and relevance, the 10
terms with the highest relevance are special focus (5.41), topic
(3.03), support vector machine (2.66), wall (2.62), case study
(2.46), room (2.22), indoor environment (2.07), input (1.44),
accuracy (1.37), experimental result (1.34). Meanwhile, the
terminology that often appears is development (63x),
technology (62x), accuracy (52x), artificial intelligence (47x),
industry (47x), object (46x), environment (44x), information
(42x), work (42x), and area (42x).

III. RESULTS AND DISCUSSION

Figure 4 shows an increase in papers on Al's impact on
furniture design creativity, though 2024 shows a decline,
likely due to pending publications. The top research countries
are China, the U.S., and India (Figure 5). Most works are
conference papers (42.7%), articles (41.5%), and reviews
(9%) (Figure 6). The leading subjects are computer science
(32%), engineering (20.4%), and mathematics (9.2%) (Figure
7). Citations on this theme have risen since 2010 (Figure 8).

A. Network Visualization Analysis

There are 4 (four) clusters in Figure 9 with the following
analysis: The red cluster highlights three key areas: (1)
architectural and spatial design, (2) human-workspace
relationships, and (3) the impact of environmental conditions
on indoor spaces. There is a strong link between design and
environment, with research focusing on efficient, ergonomic,
and eco-friendly space design.

The blue cluster highlights deep learning research focusing
on accuracy optimization, feature selection, and robust
experimentation. Researchers aim to overcome challenges to
improve model performance. The link between accuracy and
experimental results shows the emphasis on enhancing
accuracy through feature-based experiments, reflecting a
focus on optimizing model performance.
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The yellow cluster focuses on three themes: IoT
applications in the furniture industry, cost management in
adopting new technologies, and the industry's shift towards
automation and efficiency. The Internet of Things (IoT)
drives innovation in both production and design, enhancing
value and efficiency. However, cost remains a key challenge,
with research emphasizing the need for sustainable and
efficient implementation strategies.

The green cluster indicates that research shows artificial
intelligence is a key component in the development of
technology, with a strong focus on how Al helps create new
technologies and drives innovation across various sectors.
The impact of technology and AI development is often
measured using specific methodologies, which are crucial for
understanding its effects on society, industry, and the arts. The
impact of technology and Al on the arts is substantial, with
numerous studies examining how Al generates new concepts
in art, facilitating the creation of more innovative and
transformative artworks.

B. Overlay Visualization Analysis

Overlay Visualization Analysis in Figure 10 highlights the
rising trend of IoT and AI adoption in the furniture industry.
The terms "thing" and "internet" refer to loT applications that
enhance connectivity and efficiency in production,
distribution, and product use. Al makes furniture "intelligent"
by enabling connectivity for usage monitoring, automation,
and integration with smart home systems. This research also
emphasizes innovative products that use sensors and smart
devices to enhance user experience and usability.

C. Occurrence Analysis

Occurrence Analysis reveals a strong focus on technology
development, analysis accuracy, and Al implementation
across industries. Factors such as environment, objects, and
information highlight the growing interaction between
technology and both physical and virtual environments. There
is also an emphasis on applying technological innovation to
enhance work efficiency through improved information
management and the use of smart technology.

D. Relevance Analysis

Relevance analysis suggests that current research focuses
on in-depth topics, employing accurate analysis methods and
case study approaches. Technologies such as support vector
machines, along with a focus on indoor environments,
highlight a trend toward machine learning in space design and
comfort. Additionally, issues of accuracy, relevance of input,
and experimental results underscore the importance of data
quality and testable outcomes in contemporary research.

E. Further Research

Based on the SLR that was made, the proposed further
research on the design of layer architecture for Al integration
for the development of design creativity for furniture
craftsmen is shown in Fig. 11. Overview of the Generative
Adversarial Networks (GANs) system layer architecture in
ERP, as shown in Figure 11.

1) Data Layer: Provides data from the ERP to be trained

by the GAN model.



2) Al Model Layer (GAN): The Generator generates new

designs/solutions; the Discriminator evaluates the

results.

3) Middleware Layer: APIs and services for integration
between GAN and ERP.

4)  Presentation Layer: Displays GAN results on the ERP
UL

By designing this architecture, ERP applications can
harness the power of GANs to enhance innovation,
optimization, and efficiency in various areas, including
product design, market prediction, and inventory
management.

Data Layer
‘ * Database ERP ‘
* Data Pipeline
Al Model Layer
‘ * Generator ‘
* Discriminator

\ 4

‘ Middleware Layer

* APl Gateway
* Service Layer

\ 4

Presentation Layer
* User Interface
* Modul Visualisasi

Fig. 11 Layer Architecture Diagram

IV. CONCLUSION

Based on the research question (RQ) created, it can be
concluded that the use of Al to increase creativity in furniture
design encompasses the following areas: Generative Design,
Simulation and Optimization, and Ideation and Inspiration.
Based on the analysis of the cluster aspect in Network
Visualization, the brightness aspect of the Overlay
Visualization domain, the quantitative aspect of Occurrence
and Relevance, the qualitative aspect of the difference in
research methods, it can be concluded that Al has a significant
impact on furniture design creativity in the following ways:
Innovation and New Design Exploration, Design
Personalization, Optimization and Efficiency, and Smart
Technology Integration.

Further research on Al in the furniture industry is crucial to
enhance production quality and efficiency through innovative
design. Key gaps include the lack of a comprehensive
framework for Al integration in the design and production
stages, as well as limited exploration of Al's role in enhancing
human creativity. Addressing these gaps can advance
academic insights, practical applications, and effective Al
adoption in the industry. Research on integrating ChatGPT
into ERP systems involves using the OpenAl API to enable
real-time Al  interactions. = Middleware facilitates
communication by translating queries, ensuring data
relevance, and managing security through authentication and
encryption. A chatbot interface integrated into the ERP
dashboard provides interactive and personalized user
experiences. API testing and optimization ensure smooth
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operations, enhancing efficiency and user engagement with
Al-driven solutions.

Challenges in integrating Al into furniture design include a
Limited Understanding of Al Technology, a Lack of Relevant
Data, a Loss of Artistic Touch, and Complex Integration
Requirements. These issues highlight the need for balanced,
accessible, and secure Al integration in the creative process.
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