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ABSTRACT e The use of artificial intelligence (Al) in various fields has attracted a lot of attention in the past
year, especially after the release of ChatGPT, a freely available intelligent online system. Several advanced soft-
ware solutions that incorporate Al are becoming available on a larger scale and could help improve every aspect
of our lives. The use of Al also has great potential in various areas of the woodworking industry. In the design
phase, Al-supported design sofiware can facilitate the development of new ideas and shorten 3D modelling pro-
cesses. In the construction phase, Al plays a crucial role in optimising construction details using techniques such
as topology optimisation, numerical simulations and generative design. The use of Al can also be applied in the
production process, where it automates the creation of CNC machining programs and optimises machining meth-
ods. Quality control is improved through Al monitoring of machines and surface quality using advanced image
analysis and machine vision systems. In addition, Al contributes to predicting production needs and facilitates the
maintenance of production machines. AI can be used in market analysis and enables companies to make informed
decisions. It helps in the strategic planning of marketing activities and the sales process by providing insights
derived from comprehensive market analyses. Al could help in creating marketing materials, communicating with
customers, managing social networks and websites, analysing competitors, predicting demand, etc. The use of Al
could enable major technological improvements with efficiency gains and innovation in various operational areas,
but also causes some concerns about trust in these new systems and fear of being replaced by machines. Al should
be seen as a tool to improve our productivity and performance, automate certain tasks and transform existing jobs.
There is a need for ethical oversight, policy decisions and regulations to ensure fair treatment of all humans. An
overview of currently available solutions was given to discover new opportunities for the use of Al in the wood
industry, as a pivotal aspect of the ongoing digital transformation.
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SAZETAK ¢ Primjena umjetne inteligencije (Al) u raznim podruéjima privuklo je veliku pozornost u protekloj go-
dini, posebice nakon izlaska ChatGPT-a, besplatno dostupnoga inteligentnog online sustava. Nekoliko naprednih
softverskih rjesenja koja ukljucuju Al postaju sve dostupnija i mogu pomo¢i u poboljsanju svake sastavnice nasih
zivota. KoriStenje Al-a takoder ima veliki potencijal u raznim podruéjima drvopreradivacke industrije. Dizajnerski
softver podrzan Al-em u fazi projektiranja moze olaksati razvoj novih ideja i skratiti procese 3D modeliranja. U
fazi konstruiranja Al ima klju¢nu ulogu pri optimizaciji konstrukcijskih detalja zahvaljujuéi primjeni tehnika kao
Sto su optimizacija topologije, numericke simulacije i generativni dizajn. KoriStenje Al-a takoder se proSiruje na
proizvodni proces putem automatizacije stvaranja CNC programa za obradu i optimizaciju metoda obrade. Kon-
trola kvalitete poboljsana je primjenom Al-a za pracenje rada strojeva i kvalitete povrsine uz pomo¢ napredne ana-
lize slike 1 sustava strojnog vida. Osim toga, Al pridonosi predvidanju proizvodnih potreba i olak$ava odrzavanje
proizvodnih strojeva. Al se moze upotrijebiti i u analizi trzista te tvrtkama omoguciti donoSenje informiranih
poslovnih odluka. Pomaze u strateSkom planiranju marketinskih aktivnosti i procesa prodaje dajuci uvide proizasle
iz sveobuhvatnih analiza trzista. Al bi mogao pomo¢i i u kreiranju marketinskih materijala, komunikaciji s kupci-
ma, upravljanju drustvenim mrezama i web stranicama, u analizi konkurenata, predvidanju potraznje itd. Primjena
Al-a mogla bi omoguciti velika tehnoloska poboljsanja, uz povecanje ucinkovitosti i postizanje inovacija u raznim
operativnim podrucjima, ali ipak donosi i dozu zabrinutosti glede povjerenja u te nove sustave, kao i strah da ¢e
sve ljude zamijeniti strojevi. No Al treba promatrati kao alat za poboljsanje nase produktivnosti i performansi,
za automatizaciju odredenih zadataka i transformaciju postoje¢ih poslova. Definitivno postoji potreba za etickim
nadzorom, politickim odlukama i propisima kako bi se osiguralo poSteno postupanje prema svim ljudima. Dan
je pregled trenuta¢no dostupnih rjeSenja da bi se otkrile nove prilike za primjenu umjetne inteligencije u drvnoj

industriji kao klju¢nom aspektu digitalne transformacije koja je u tijeku.

KLJUCNE RIJECI: umjetna inteligencija; digitalna transformacija; dizajn namjestaja; drvna industrija

1 INTRODUCTION
1. UVOD

Artificial intelligence (Al) refers to the simulation
of human intelligence in machines, especially computer
systems, that are programmed to think, learn and solve
problems like humans (National Science and Technol-
ogy Council, 2016; Russell and Norvig, 2010). There
are various definitions of Al that emphasise the behav-
iour that requires intelligence or the rational manage-
ment of complex problems or the taking of appropriate
actions to achieve goals under changing conditions.

Al, which includes technologies such as machine
learning and deep learning algorithms, enables com-
puters to analyse large amounts of data, recognise pat-
terns and make decisions. These systems mimic human
intelligence by performing tasks such as understanding
natural language, recognising speech or images and
making predictions. The aim of artificial intelligence is
to develop machines that can adapt and continuously
improve on their own, so that over time they can better
deal with complicated problems and tasks (National
Science and Technology Council, 2016). As a trans-
formative technology, Al is revolutionising various in-
dustries, from healthcare and finance to manufacturing
and entertainment, fundamentally changing the way
we live, work and interact with the world.

The fundamental ideas of artificial intelligence
were formulated by Alan Turing in his famous 1950
paper, “Computing Machinery and Intelligence”, with
the question: “Can machines think?”’. Milestones in the
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development of Al were the victory of IBM’s chess
computer Deep Blue over the world champion Garry
Kasparov in 1997, DARPA’s Cognitive Agent that
Learns and Organises (CALO), from which Siri from
Apple Inc. emerged, the victory of IBM’s question-
and-answer computer Watson in the TV game show
“Jeopardy!” and the success of self-driving cars in the
DARPA Grand Challenge competitions in the 2000s
(National Science and Technology Council, 2016;
Stone et al., 2022).

With the availability of big data from multiple
sources, improved machine learning approaches and
algorithms, more powerful computers and increasing
investment, Al has really evolved over the last decade.
In current Al practises, machines predominantly plan,
manage, control and optimise work without adequately
considering human input and preferences (Rafsanjani
and Hossein Nabizadeh, 2023). While Al tools are ad-
vanced, they are not omnipotent and require intelligent
input from users. Users must carefully consider their
input to optimise idea, prototype and solution genera-
tion. The syntax of the questions is of great importance.

The use of Al in the economy is closely linked to
digitalisation and can be intertwined with it in various
ways. Digitalisation is changing the way companies do
business and is closely linked to investing in, developing
and using modern (digital) technologies. It involves the
use of digital technologies to change a technology-based
business model to generate new revenue and value by
creating new opportunities; it is the process of transi-
tioning to a digital enterprise (Rachinger et al., 2019).
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Despite the great importance of the digital transforma-
tion of companies and despite the economic growth in
Slovenia in recent years, as many as 82 % of Slovenian
companies have a low digital index in 2019, and the situ-
ation is even worse among manufacturing companies
(Kmet Zupancic, 2019; Zupan, 2017). In 2022, the pro-
portion of larger companies with a low digitalisation in-
dex was still 73 %, while the situation is even worse for
small companies (81 % with a low index) (“Digital en-
trepreneurship, detailed data, 2022,” n.d.).

Companies must decide how and where to invest
in new technologies and which ones best meet their
needs. Within the technological pillars and trends of
the concept of digital transformation within the fourth
industrial revolution, blockchain, digital twins, quan-
tum computing, augmented analytics and artificial in-
telligence are expected to drive disruption and new
business models (Panetta, 2018). We are approaching
the concept of the ‘smart factory’, also referred to as
the U-factory, factory of things and smart factory of the
future (Hozdi¢, 2015; Movrin, 2017), arguing that a
smart factory combines the human, the product, the
process and the organisation into a holistic system and
includes the following components: smart products,
smart equipment, smart people, smart conceptual pro-
cesses and smart management.

Smart factories are a key feature of Industry 4.0
and they focus on the creation of intelligent products,
processes and procedures with an emphasis on sustain-
able development (Cerveny et al., 2022). Globalisation
and networking will be crucial for the future nature of
production — in the post-Internet of Things or so-called
Industry 4.0 era (Matt and Rauch, 2020). The new di-
rection, Industry 5.0, is already emerging, aimimg to
highlight the role of humans in Cyber—Physical Sys-
tems (CPS) and promote the symbiosis of humans with
new technologies. This new model for creating the fac-
tories of the future is known as the Human—Cyber—
Physical System (HCPS) (Saniuk et al., 2022). It is
about the penetration of artificial intelligence into peo-
ple’s everyday lives, their “collaboration” to strengthen
human capabilities and the return of humans to the
“centre of the universe”. In this context, the term In-
dustry 5.0 Society 5.0 is more appropriate (Cerveny et
al., 2022; Saniuk et al., 2022).

Industry 4.0 is a great opportunity for woodwork-
ing processes. Wood is a material of biological origin
that is subject to fluctuations during the manufacturing
process. Today, robust sensors, computing capacity,
communication and intelligent algorithms make it pos-
sible to control the variability of wood. By learning
from data, actions can be taken in real time (Ramos-
Maldonado et al., 2021). Based on the results of the
study of the level of digitalisation in the Slovenian
wood industry (Kropiv§ek and Groselj, 2020), which

found that digitalisation is still at a relatively low level,
awareness of the importance of digitalisation and pre-
vious experience with digitalisation appear to be the
main reasons for the further development of such tech-
nologies and approaches in companies. In the context
of investment in ICT, companies rate investment in
cloud computing and conversational platforms, the de-
velopment of smart apps and smart things, and the im-
plementation of some elements of the smart factory
(i.e. advanced materials, sensor technologies, smart
guidance systems and smart mechatronic tools) as
most important.

The aim of this review article was to provide an
overview of the currently available solutions that are
based on the use of Al to support processes in the wood
industry as an important aspect of the digital transforma-
tion of wood processing companies. We wanted to show
how Al can support various processes and be an impor-
tant part of the digitalisation of wood processing compa-
nies in line with New European Bauhaus values. The
aim was also to help woodworking companies under-
stand the practical ways in which Al can shape their op-
erations and make them more efficient and competitive.

2 Al IN MANUFACTURING - POSSIBLE
USES OF Al IN WOODWORKING
INDUSTRY

2. Al'U PROIZVODNJI - MOGUCNOSTI
KORISTENJA Al-a U DRVNOJ
INDUSTRIJI

The woodworking industry today faces various
challenges and opportunities that emphasise the need
for innovation and dominance in the furniture market
during the transition from the traditional furniture in-
dustry to smart upgrading (Xiong et al., 2017). Sus-
tainable furniture design has emerged as an important
area of research that focuses on the interactions be-
tween people, furniture and the environment (Ashraf
and Johar Town, 2023; Zhu et al., 2023). In the past,
furniture factories relied on manual labour and crafts-
manship to produce furniture. With technological ad-
vancements, furniture factories are now integrating Al
into their production processes to improve efficiency,
quality and customer satisfaction (Ahmadli, 2023).

Al can be used in various ways in the wood pro-
cessing industry to increase productivity, quality and
efficiency. Here are some selected promising (in our
opinion) applications of Al technologies in the wood
industry:

— Generative design and customisation

— Optimisation of the supply chain

— Quality control and inspection

— Predictive maintenance

— Virtual shopping and augmented reality (AR)
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These technologies offer numerous opportunities
to increase efficiency, personalise products and improve
the customer experience. Their application is constantly
evolving as technology advances and companies find
new ways to utilise them. Each of these technologies is
briefly described. In addition, the tenets of the New Eu-
ropean Bauhaus, focusing on sustainability, aesthetics,
and cross-disciplinary collaboration, also exhibit poten-
tial synergy with the integration of Artificial Intelli-
gence (Al) in the woodworking industry.

2.1 Generative design and customisation
2.1. Generativni dizajn i prilagodba

Al-powered generative design algorithms can cre-
ate a variety of unique furniture designs based on spe-
cific parameters and constraints. This allows designers
and customers to quickly explore a variety of creative
options (Kocaman and Togay, 2023). Al can also facili-
tate real-time personalisation, allowing customers to
personalise furniture pieces according to their prefer-
ences, resulting in bespoke designs. Various platforms
have been developed in recent years, some of which are
already available to the public. Various versions are
used, such as the creation of 3D models from existing
images, text-to-image and 3D model generators, appli-
cations that modify or optimise existing models.

Spline Al, Masterpiece Studio, MirageML or
3DFY, for example, are Al-supported text-to-3D genera-
tors that can create photorealistic 3D models in response
to text instructions (“Spline Al — 3D Design faster with
Al.,” n.d.). Only a few lines of text are required from
users to generate fully functional 3D models and anima-
tions (Figure 1) (Caires ef al., 2024). The Al text-to-3D
generator turns a user’s descriptive speech into a 3D
model using sophisticated natural language processing
(NLP) technology (“Generate — Masterpiece X,” n.d.).
In these cases, the exact product description is needed,
and a correct prompt is important (usually at least 3-7
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words long, including subject and descriptors, avoid ab-
stract description, with added aesthetic and stylistic key-
words). The text can also be created using Al-assisted
generators, or even brainstorming using various plat-
forms such as www. NUclino.com.

Sometimes it is easier to start modelling from an
existing sketch or photo of a product. Make3D and Kae-
dim3D are web applications that allow you to convert a
2D image into a high-resolution, production-ready 3D
model without the need for prior modelling experience.
This process is fully automated and simply requires you
to upload your image to the website and wait for the
model to be generated (Figure 1, right). Even images for
3D model generators can be created based on some ini-
tial sketches using the Midjourney platform.

Al also offers great support in the creation of re-
alistic photos of existing 3D models. The NeROIC
(Neural Rendering of Objects from Online Image Col-
lections) app, for example, suggests different lighting
and style settings and generates several different ren-
dered views of the model so that the users only have to
select the photo they like best (Figure 2).

Al in design can create new shapes and forms
and optimise product structures. Traditional furniture
design is based on experience, calculations or finite el-
ement analyses. Generative design software improves
this process by optimising the design based on con-
straints such as load, material properties and product
lifespan, considering the environmental impact in
terms of sustainability (Papallo et al., 2023).

Generative design, a subfield of artificial intelli-
gence, addresses technical issues with defined con-
straints and offers a range of solutions. It can be used in
various industries such as consumer goods, automo-
tive, aerospace, industrial machinery and building
products. The main application is the automatic gener-
ation of pre-tested design options that fulfil specific
requirements (Miles, 2022). The fundamental goals of

Figure 1 Left: Suggested model of chair from text prompt: “chair modern from solid wood geometric shape”(“3DFY Prompt
— Download Model,” n.d.); right: 3D model from image generator — Kaedim3d (https://www.app.kaedim3d.com/dashboard)
Slika 1. Lijevo: predlozeni model stolice iz tekstualnog upitnika opisan kao: “moderna stolica od punog drva geometrijskog
oblika” (“3DFY Prompt — Download Model”, n.d.); desno: 3D model iz generatora slika — Kaedim3d (https://www.app.

kaedim3d.com/dashboard)
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Selected Input Images Result
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Figure 2 Example of Al supported rendering app NeROIC (Kuang et al., 2022)
Slika 2. Primjer aplikacije za renderiranje NeROIC podrzane umjetnom inteligencijom (Kuang et al., 2022.)
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Figure 3 Left: Generative design of construction joint concept (Han et al., 2022); right: Al Chair made with support of

generative design tools (“A.L chair Starck Kartel,” 2020)

Slika 3. Lijevo: generativni dizajn koncepta konstrukcijskog spoja (Han et al., 2022); desno: Al stolica izradena uz podrsku

alata za generativni dizajn (“Al chair Starck Kartel”, 2020.)

generative design are to improve product performance
(e.g. lightweight construction for logistics and sustain-
ability), reduce costs and promote innovation. In con-
trast to traditional design methods or optimisation
methods such as topology optimisation, generative de-
sign starts earlier and presents ideas based on function-
al constraints rather than incrementally improving an
existing solution.

Topology optimisation refines an engineer’s orig-
inal solution, while generative design explores the en-
tire design space to propose solutions without relying
on an existing design (Miles, 2022). With the rapid de-
velopment of Al, generative design introduces more
automatic and efficient methods for collaborative de-
signs (Figure 3) and provides a modern approach to
comprehensive design plans (Han et al., 2022; Tyflo-
poulos et al., 2018).

One of the first famous commercial furniture
products to be produced using Al was the “Al chair”,
designed by “Philippe Starck” in collaboration with the
Italian furniture manufacturer Kartell using Autodesk’s
generative design tools (“A.l. chair Starck Kartel,”
2020; Buonamici et al., 2021) (Figure 3).

Al, especially machine learning algorithms, has
the potential to revolutionise the modern furniture indus-

try. By analysing consumer data from sources such as
social media, online searches and purchase history, Al
can predict design trends and preferences (Haleem et al.,
2022). This information enables designers to create fur-
niture that is customised to consumer needs and desires
(Ai in the Furniture Industry: Business Better with or
without Ai?, n.d.). Furthermore, the influence of Al ex-
tends to both the creative and scientific aspects of furni-
ture design by providing innovative ideas and assisting
with stress calculations, design constraints and statistical
analyses (Zahra, 2023), thereby reducing material waste
and manufacturing costs (Ahmadli, 2023). In the manu-
facturing of complex products, Al can be used as a deci-
sion support system by analysing big data and product
lifecycles to identify industry differences and select op-
timal production methods (Luo et al., 2021).

Traditionally, designers invest a lot of time in
tasks such as data research, sketching, material selec-
tion and structural testing to achieve a few design re-
sults. However, Al can quickly generate thousands of
results and help designers analyse complex data, simu-
late thought processes and solve problems intelligently.
Al results can even present unique shapes not con-
ceived by humans, with the final selection left to the
designer’s discretion (Zahra, 2023).
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While many open-source Al tools such as Ten-
sorFlow and PyTorch are available for free, some plat-
forms offer limited free access with possible usage re-
strictions. For example, Kaedim3d.com, a photo-to-3D
model creation service, offers various pricing plans
(for 50 models, the price is $300 per month), which
emphasises the importance of checking costs on offi-
cial websites or documentation, being aware of product
development costs.

2.2 Supply chain optimisation
2.2. Optimizacija lanca opskrbe

Al algorithms can analyse historical data, market
trends (Bharadiya, 2023) and customer preferences us-
ing machine learning algorithms to optimise the furni-
ture supply chain. This includes demand forecasting,
inventory management and efficient logistics, resulting
in lower costs and less waste. By analysing data from
social media, online searches and purchase history, the
Al can identify the most popular styles, colours and
materials. This information can then be used by de-
signers to create furniture that meets the needs and de-
sires of consumers.

Inventory management is another area where Al
can improve efficiency and reduce costs. By analysing
demand patterns, Al algorithms can optimise stock lev-
els, reducing the risk of over or under stocking. This can
help to reduce inventory costs, improve production plan-
ning and increase customer satisfaction (Ahmadli, 2023).

However, there is also great potential in using Al
to manage waste or used furniture and all types of wood
materials in the supply chain to promote sustainability
and efficiency in forest-based supply chains (Feng and
Audy, 2020; Onyeaka et al., 2023). Many wood wastes
remain unutilised or are used for low value-added prod-
ucts or even for heating purposes, which could be better
utilised with better decision support systems (Garcia
and Hora, 2017). Advanced planning systems can help
support the decisions of the different actors in the sup-
ply chain, e.g. forest owners, harvesters, transporters,
wood processing industry, traders and users. Such tools
can help manage the complex interdependencies be-
tween different companies that often have conflicting
goals and actions, which can increase the efficiency of
forest-based supply chains (Scholz et al., 2018).

In the sawmill industry, for example, many ef-
forts have already been made to use resources effec-
tively, plan optimally and maximise productivity, but
there are still many challenges ahead. Al-based ap-
proaches are the most popular techniques for solving
optimisation problems, especially in the transport and
logistics sector. The combination of Al techniques such
as neural networks, multi-agent simulation, genetic al-
gorithm, ant colony algorithm, simulated annealing,
discrete event simulation and mathematical program-
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ming, etc. with simulation models significantly enrich-
es the flexibility of problem solving (Hosseini and
Peer, 2022; Rahman et al., 2014).

Inventory management, including inventory
analysis with systems that read images in real time to
count boards, identifies sizes and minimises waste.
Traditionally, these operations rely on manual process-
es and outdated systems, leading to inefficiencies, er-
rors and increased costs (Albayrak Unal et al., 2023,
Singh and Adhikari, 2023). Sales forecasting and de-
livery logistics will all utilise Al and machine learning.
This technology will permeate the entire timber supply
chain. Al can analyse historical data and current mar-
ket trends to predict demand and help sellers optimise
their stock levels and reduce waste.

2.3 Quality control and inspection
2.3. Kontrola kvalitete i nadzor

Al-based computer vision systems can inspect fur-
niture components and finished products for defects to
ensure compliance with quality standards. Al algorithms
can analyse images, videos and sensor data to detect de-
fects, deviations from specifications and inconsistencies
(Ren et al., 2021). This can lead to early detection of
defects, reduce rework and increase customer satisfac-
tion. Advanced robotics and Al-driven machines are
used to produce customised furniture with incredible
precision and speed. These machines can cut, mould and
assemble furniture with an accuracy that would be im-
possible for humans to achieve. Current problems in the
furniture industry such as low production efficiency, low
accuracy and lack of product innovation can be ad-
dressed by introducing Al management systems to im-
prove product quality and production efficiency in furni-
ture companies (Jin Long ef al., 2020).

Al with augmented reality (AR) equipment can
help improve the quality and efficiency of wood pro-
cessing and assembly. For example, AR can provide
workers with advanced work instructions, real-time
feedback and quality control (Deshpande ef al., 2021).
AR can also help workers detect and repair defects and
damage to wood products (“Al in Manufacturing: So-
lutions & Stories | Microsoft Al,” n.d.).

Al can facilitate the automation of tasks by ena-
bling machines (including robots) to take over or fa-
cilitate repetitive, routine and dangerous tasks that
would otherwise be performed by humans (Deshpande
et al., 2021). The machines are not affected by repeti-
tive tasks, and the quality of the products thus manu-
factured is more consistent and with less degradation.

Al-assisted quality control of the wood surfaces of
CLT panels could be combined with autonomous mate-
rial handling and thus incorporate Industry 4.0 concepts
such as the Industrial Internet of Things (IoT), the smart
factory, flexible automation and cyber-physical systems
to create modern automated production (Ericsson et al.,
2021). In sawmills, AI can be used to sort logs based on
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their quality, texture and other characteristics. This data
could then be used to optimise the allocation of logs and
wood parts to conserve resources, reduce waste and in-
crease the value of incoming material (“Al for the wood
processing industry | Bid Group,” n.d.). Defect detection
is another area where Al can recognise knots and other
defects to cut out bad sections using connected tools and
machines (Lopes et al., 2020).

Artificial intelligence (Al) is revolutionising the
field of computer-aided numerical control (CNC) and
manufacturing by optimising various steps in the pro-
duction process. Al-powered computer-aided manu-
facturing (CAM) software can automatically generate
CNC programmes from CAD models and optimise
machining parameters, workflows, toolpaths and
speeds, leading to shorter cycle times, improved tool
life and higher quality results (Hashmi ez al., 2022;
Park and Kim, 1998; Soori ef al., 2023). During the
production process, the machines and the product
could be monitored by various methods such as image
processing or various sensors (vibrations, acoustic
emissions, power consumption, temperature, etc.) and
the processes could be optimally adapted (Soori et al.,
2023). By combining 3D scanning, image analysis, Al-
supported machine vision and other measuring instru-
ments, the final product can be compared with the
original CAD model, deviations or errors can be recog-
nised and the production process can be adjusted to
improve efficiency and quality (Rojek et al., 2022).

2.4 Predictive maintenance
2.4. Prediktivho odrzavanje

Al-powered sensors in furniture manufacturing
monitor the condition of machines and analyse data
patterns to predict maintenance needs, prevent break-
downs and ensure smooth production. Together with
cameras, these sensors can detect faults, alert mainte-
nance teams and self-correct errors to minimise down-
time and improve plant utilisation (Ahmadli, 2023).

Artificial intelligence is also extending its influ-
ence on CNC machine tools by predicting maintenance
periods and equipment structures. By analysing produc-
tion data, Al provides insights into machine performance
and tool life and helps with production planning by indi-
cating maintenance intervals. This predictive data re-
sults in fewer tool failures, longer tool life, reduced
downtime and machining times, ultimately leading to
cost savings in part production (Soori et al., 2023).

2.5 \(IAil‘él)la| shopping and augmented reality

2.5. Virtualna kupnja i proSirena stvarnost (AR)

Al could be involved in customer service on sev-
eral levels. Al-driven chatbots can instantly help cus-
tomers with personalised support, product recommen-
dations and purchase assistance (Zimmermann et al.,
2023). This can improve customer satisfaction and re-
duce the workload of customer service agents, allow-

ing them to focus on more complex issues (Ahmadli,
2023). One example is the Alibaba chatbot, which han-
dled 95 % of customer enquiries in 2017, allowing hu-
man employees to focus on complex cases and chal-
lenging interactions with customers (Deshpande ef al.,
2021). Al can be used as a content generator for mar-
keting materials, such as product descriptions and so-
cial media posts (Anantrasirichai and Bull, 2021).

By analysing big data about consumer preferenc-
es, Al can create personalised furniture designs based on
individual preferences and needs. The right product
could be suggested and presented to customers with its
advantages and disadvantages. On the other hand, the
analysis of buyer behaviour, products and future trends
could be suggested to the production departments.

Al-driven virtual shopping platforms can offer
customers immersive experiences that allow them to
visualise pieces of furniture in their living spaces
through augmented reality. This improves the online
shopping experience, reduces the risk of returns and
gives customers the opportunity to make informed de-
cisions. With virtual reality (VR) and AR tools, furni-
ture selection is now even more immersive. Designers
traditionally provide complex sketches that are often
difficult for customers to understand. With augmented
reality, customers can view and even change interior
designs in real time (Carvalho ef al., 2011).

Augmented reality could also be used to support
complex engineering tasks, including for ready-to-as-
semble furniture, especially for first-time users of such
furniture (Deshpande & Kim, 2018), ultimately in-
creasing user satisfaction and reducing the risk of frus-
tration, poor usability, product damage and user injury.

An Al-powered camera and non-invasive tech-
nologies could be used to detect and analyse users’ bio-
metric reactions in order to recognise their emotions
and changes in behaviour. Based on big data analysis,
decisions could be made to change the interior design
to simulate a change in user behaviour and increase the
efficiency of the space (“AMBIT Cluster — Interiors
Living Lab,” 2022).

3 CONCERNS ABOUT USING
Al TECHNOLOGIES

3. ZABRINUTOST U VEZI S PRIMJENOM
Al TEHNOLOGIJA

The use of Al enables such technological improve-
ment in terms of scientific advances, human welfare,
economic value and the potential to solve important so-
cial and environmental problems that are certain to be-
come more prevalent in our daily lives (Omrani et al.,
2022; Russo-Spena ef al., 2019). The success of the in-
tegration of Al in companies depends crucially on em-
ployees’ trust in Al technology. Trust is a central compo-
nent of the interaction between humans and Al, as the
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wrong level of trust can lead to incorrect use, misuse or
non-use of the technology (Omrani ef al., 2022).

Current AI models can approximate the cognitive
abilities of humans in many areas and are even better
than humans in some of them. This opens the possibil-
ity of fully automating some tasks, including those that
require sophisticated skills and decision-making. How-
ever, this has raised concerns about the risk of unem-
ployment for skilled workers (Kwilinski et al., 2020;
Omrani et al., 2022) and questions about trust in new
systems. The fear of being replaced by artificial intel-
ligence and automation is a widespread concern, espe-
cially as these technologies are advancing rapidly
(Brower, 2023; Cox, 2023). According to a recent
study that analysed 300 fictional and non-fictional
works about Al, people’s fears about intelligent ma-
chines can be divided into four main categories (Cave
and Dihal, 2019): fear of loss of identity (also known
as ‘inhumanity”); fear of ‘obsolescence’ or obsoles-
cence; concern that humans will no longer need each
other (also known as ‘alienation”); and concern that Al
will rebel against humans. The most discussed concern
is the first, and it is generally agreed that increasing
automation will increase the Al fear factor (Khogali
and Mekid, 2023).

However, Al should be seen as a tool to improve
our productivity and performance, to automate certain
tasks and to transform existing jobs. While certain jobs
can be automated, the development, implementation
and maintenance of Al systems also creates jobs in ar-
eas such as Al research, software engineering, data
analytics and cybersecurity. With the increasing inte-
gration of Al into the workplace, there will be a need
for ethical oversight, policy decisions and regulations
to ensure fair treatment of workers. Addressing con-
cerns related to job displacement will require careful
consideration of the social and economic impact of
these technologies.

The costs of Al-supported systems are also sig-
nificant as the tools are not equally available to all peo-
ple. This is all the more true for education systems. The
concept of equality in the context of the use of paid Al
raises several issues that need to be considered: avail-
ability of technology or internet connection, opportuni-
ties limited by financial constraints, ethical considera-
tions on equal access to Al services, etc.

4 CONCLUSIONS
4. ZAKLJUCAK

Al is transforming the modern furniture industry
by driving innovation, improving design processes, op-
timising supply chains and enhancing quality control.
It also offers exciting opportunities for customer en-
gagement and augmented reality applications that ulti-
mately improve the overall customer experience. Ac-
cessibility and cost considerations remain key factors
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for the widespread adoption of these technologies in
the industry. In addition, experts predict that Al will
continue to evolve at a rapid pace and become even
more powerful over the next few years at least, while
computing power will continue to increase as compa-
nies spend more money and the underlying technology
becomes cheaper (Henshall, 2023).

Companies continue to see profits in the business
areas where they use Al and plan to increase their in-
vestments in the coming years (McKinsey & Compa-
ny, 2023). Consequently, the integration of Al into the
modern furniture industry is crucial and has great po-
tential to transform various aspects of the sector and
drive the industrial transition to digitalisation and cir-
cular economy practises.
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Upute autorima
Opce odredbe

Casopis Drvna industrija objavljuje znanstvene radove (izvorne
znanstvene radove, pregledne radove, prethodna priopéenja), struéne
radove, izlaganja sa savjetovanja, struéne obavijesti, bibliografske
radove, preglede te ostale priloge s podrucja biologije, kemije, fizike
i tehnologije drva, pulpe i papira te drvnih proizvoda, ukljucujuéi i
proizvodnu, upravljacku i trzisnu problematiku u drvnoj industriji.
Predaja rukopisa podrazumijeva uvjet da rad nije ve¢ predan negdje
drugdje radi objavljivanja ili da nije ve¢ objavljen (osim sazetka,
dijelova objavljenih predavanja ili magistarskih radova odnosno di-
sertacija, Sto mora biti navedeno u napomeni) te da su objavljivanje
odobrili svi suautori (ako rad ima vi$e autora) i ovlastene osobe usta-
nove u kojoj je istrazivanje provedeno. Cjelokupni sadrzaj Drvne in-
dustrije dostupan je za skidanje s interneta, tiskanje, daljnju distribu-
ciju, ¢itanje i ponovno kori$tenje bez ogranicenja sve dok se naznace
autor(i) i originalni izvor prema Creative Commons Attribution 4.0
International License (CC BY). Autor(i) zadrzavaju izdavacka prava
bez ogranicenja.

Znanstveni i stru¢ni radovi objavljuju se na engleskom jeziku, uz sa-
zetak na hrvatskome. Takoder, naslov, podnaslovi i svi vazni rezulta-
ti trebaju biti napisani dvojezi¢no. Uredni$tvo osigurava inozemnim
autorima prijevod na hrvatski. Ostali se ¢lanci uglavnom objavlju-
ju na hrvatskome. Znanstveni i stru¢ni radovi podlijezu temeljitoj
recenziji najmanje dvaju recenzenata. Izbor recenzenata i odluku o
klasifikaciji i prihvacanju ¢lanka (prema preporukama recenzenata)
donosi Urednicki odbor.

Svi prilozi podvrgavaju se jezi¢noj obradi. Urednici ¢e od autora
zahtijevati da tekst prilagode preporukama recenzenata i lektora,
te zadrzavaju i pravo da predloze skracivanje ili poboljSanje teksta.
Autori su potpuno odgovorni za svoje priloge. Podrazumijeva se
da je autor pribavio dozvolu za objavljivanje dijelova teksta $to su
ve¢ negdje objavljeni te da objavljivanje ¢lanka ne ugrozava prava
pojedinca ili pravne osobe. Radovi moraju izvjestavati o istinitim
znanstvenim ili tehni¢kim postignu¢ima. Autori su odgovorni za ter-
minolosku i metrolosku uskladenost svojih priloga. Radovi se Salju
elektronicki putem poveznice http://journal.sdewes.org/drvind

Upute

Predani radovi smiju sadrzavati najvise 15 jednostrano pisanih A4
listova s dvostrukim proredom (30 redaka na stranici), ukljucujuéi
i tablice, slike te popis literature, dodatke i ostale priloge. Dulje je
¢lanke preporucljivo podijeliti na dva ili viSe nastavaka. Tekst treba
biti u doc formatu, u potpunosti napisan fontom 7imes New Roman
(tekst, grafikoni i slike), normalnim stilom, bez dodatnog uredenja
teksta.

Prva stranica poslanog rada treba sadrzavati puni naslov, ime(na) i
prezime(na) autora, podatke o zaposlenju autora (ustanova, grad i
drzava) te sazetak s kljuénim rije¢ima (duljina sazetka priblizno 1/2
stranice A4).

Posljednja stranica treba sadrzavati titule, zanimanje, zvanje i adresu
(svakog) autora, s naznakom osobe s kojom ¢e Uredni$tvo biti u vezi.
Znanstveni i struéni radovi moraju biti sazeti i precizni. Osnovna
poglavlja trebaju biti oznacena odgovaraju¢im podnaslovima. Na-
pomene se ispisuju na dnu pripadajuce stranice, a obrojcavaju se
susljedno. One koje se odnose na naslov oznacuju se zvjezdicom,
a ostale uzdignutim arapskim brojkama. Napomene koje se odnose
na tablice piSu se ispod tablica, a oznacavaju se uzdignutim malim
pisanim slovima, abecednim redom.

Latinska imena trebaju biti pisana kosim slovima (italicom), a ako
je cijeli tekst pisan kosim slovima, latinska imena trebaju biti pod-
crtana.

U uvodu treba definirati problem i, koliko je moguce, predociti gra-
nice postojec¢ih spoznaja, tako da se Citateljima koji se ne bave po-
dru¢jem o kojemu je rije¢ omoguéi razumijevanje ciljeva rada.
Materijal i metode trebaju biti Sto preciznije opisane da omoguce
drugim znanstvenicima ponavljanje pokusa. Glavni eksperimentalni
podaci trebaju biti dvojezi¢no navedeni.

Rezultati trebaju obuhvatiti samo materijal koji se izravno odnosi na
predmet. Obvezatna je primjena metrickog sustava. Preporucuje se
upotreba SI jedinica. Rjede rabljene fizikalne vrijednosti, simboli i
jedinice trebaju biti objasnjeni pri njihovu prvom spominjanju u tek-
stu. Za pisanje formula valja se koristiti Equation Editorom (progra-
mom za pisanje formula u MS Wordu). Jedinice se piSu normalnim
(uspravnim) slovima, a fizikalni simboli i faktori kosima (italicom).

Formule se susljedno obroj¢avaju arapskim brojkama u zagradama,
npr. (1) na kraju retka.

Broj slika mora biti ograni¢en samo na one koje su prijeko potrebne
za objasnjenje teksta. Isti podaci ne smiju biti navedeni i u tablici i
na slici. Slike i tablice trebaju biti zasebno obroj¢ane, arapskim broj-
kama, a u tekstu se na njih upucuje jasnim naznakama (“tablica 1”
ili “slika 17). Naslovi, zaglavlja, legende i sav ostali tekst u slikama i
tablicama treba biti napisan hrvatskim i engleskim jezikom.

Slike je potrebno rasporediti na odgovarajuca mjesta u tekstu, trebaju
biti izradene u rezoluciji 600 dpi, crno-bijele (objavljivanje slika u
koloru moguce je na zahtjev autora), formata jpg ili tiff, potpune i
jasno razumljive bez pozivanja na tekst priloga.

Svi grafikoni i tablice izraduju se kao crno-bijeli prilozi (osim na
zahtjev). Tablice i grafikoni trebaju biti na svojim mjestima u tekstu
te originalnog formata u kojemu su izradeni radi naknadnog ubaci-
vanja hrvatskog prijevoda. Ako ne postoji moguénost za to, potrebno
je poslati originalne dokumente u formatu u kojemu su napravljeni
(excel ili statistica format).

Naslovi slika i crteza ne piSu se velikim tiskanim slovima. Crtezi
i grafikoni trebaju odgovarati stilu ¢asopisa (fontovima i izgledu).
Slova i brojke moraju biti dovoljno veliki da budu lako ¢itljivi na-
kon smanjenja $irine slike ili tablice. Fotomikrografije moraju imati
naznaku uvecanja, pozeljno u mikrometrima. Uvecanje moze biti
dodatno naznaceno na kraju naslova slike, npr. “uvecanje 7500 : 1”.
Diskusija i zaklju¢ak mogu, ako autori zele, biti spojeni u jedan odje-
ljak. U tom tekstu treba objasniti rezultate s obzirom na problem
postavljen u uvodu i u odnosu prema odgovarajué¢im zapazanjima
autora ili drugih istrazivaca. Valja izbjegavati ponavljanje podataka
ve¢ iznesenih u odjeljku Rezultati. Mogu se razmotriti naznake za
daljnja istrazivanja ili primjenu. Ako su rezultati i diskusija spojeni u
isti odjeljak, zakljucke je nuzno napisati izdvojeno. Zahvale se navo-
de na kraju rukopisa. Odgovarajucu literaturu treba citirati u tekstu,
i to prema harvardskom sustavu (ime — godina), npr. (Badun, 1965).
Nadalje, bibliografija mora biti navedena na kraju teksta, i to abe-
cednim redom prezimena autora, s naslovima i potpunim navodima
bibliografskih referenci. Popis literature mora biti selektivan, a svaka
referenca na kraju mora imati naveden DOI broj, ako ga posjeduje
(http://www.doi.org) (provjeriti na http://www.crossref.org).

Primjeri navodenija literature

Clanci u ¢asopisima: Prezime autora, inicijal(i) osobnog imena, go-
dina: Naslov. Naziv ¢asopisa, godiste (ev. broj): stranice (od — do).
Doi broj.

Primjer

Karki, T., 2001: Variation of wood density and shrinkage in Europe-

an aspen (Populus tremula). Holz als Roh- und Werkstoff, 59: 79-84.
http://dx.doi.org/10.1007/s001070050479.

Knjige: Prezime autora, inicijal(i) osobnog imena, godina: Naslov.
(ev. izdavac/editor): izdanje (ev. svezak). Mjesto izdanja, izdavac
(ev. stranice od — do).

Primjeri

Krpan, J., 1970: Tehnologija furnira i plo¢a. Drugo izdanje. Zagreb,
Tehnicka knjiga.

Wilson, J. W.; Wellwood, R. W., 1965: Intra-increment chemical
properties of certain western Canadian coniferous species. U: W. A.
Cote, Jr. (Ed.): Cellular Ultrastructure of Woody Plants. Syracuse,
N.Y., Syracuse Univ. Press, pp. 551- 559.

Ostale publikacije (brosure, studije itd.)

Miiller, D., 1977: Beitrag ziir Klassifizierung asiatischer Baumar-
ten. Mitteilung der Bundesforschungsanstalt fiir Forstund Holzvvirt
schaft Hamburg, Nr. 98. Hamburg: M. Wiederbusch.

Web stranice

**%1997: “Guide to Punctuation” (online), University of Sussex,
www.informatics.sussex.ac.uk/department/docs/punctuation/node
00.html. First published 1997 (pristupljeno 27. sijecnja 2010).

Autoru se prije konac¢nog tiska Salje pdf rada. Rad je potrebno pazlji-
vo procitati, ispraviti te vratiti Uredni$tvu s listom ispravaka. Autori
znanstvenih i stru¢nih radova besplatno dobivaju po jedan primjerak
Casopisa. Autoru svakog priloga takoder se dostavlja besplatan pri-
mjerak ¢asopisa.

Dodatne informacije o nacinu pisanja znanstvenih radova mogu se
naci na web adresi:

hww.ease.0rg.uklnublications/author—guidelines




Instructions for authors

General terms

The “Drvna industrija” (““Wood Industry”) journal publishes scientific
papers (original scientific papers, review papers, previous notes),
professional papers, conference papers, professional information,
bibliographical and survey articles and other contributions related
to biology, chemistry, physics and technology of wood, pulp and
paper and wood products, including production, management and
marketing issues in the wood industry.

Submission of a paper implies that the work has not been submitted
for publication elsewhere or published before (except in the form of
an abstract or as part of a published lecture, review or thesis, in which
case it must be stated in a footnote); that the publication is approved
by all co-authors (if any) and by the authorities of the institution
where the research has been carried out. The complete content of the
journal Drvna industrija (Wood Industry) is available on the Internet
permitting any users to download, print, further distribute, read and
reuse it with no limits provided that the author(s) and the original
source are identified in accordance with the Creative Commons
Attribution 4.0 International License (CC BY). The authors retain
their copyrights.

The scientific and professional papers shall be published in English
with summary in Croatian. The titles, headings and all the relevant
results shall be also presented bilingually. The Editor’s Office shall
provide the translation into Croatian for foreign authors. Other
articles are generally published in Croatian. The scientific and
professional papers will be subject to a thorough review by at least
two selected referees. The Editorial Board shall make the choice of
reviewers, as well as the decision about the classification of the paper
and its acceptance (based on reviewers’ recommendations).

All contributions are subject to proofreading. The editors will require
authors to modify the text in the light of the recommendations made
by reviewers and language advisers, and they reserve the right to
suggest abbreviations and text improvements. Authors are fully
responsible for the contents of their contributions. It shall be assumed
that the author has obtained the permission for the reproduction of
portions of text published elsewhere, and that the publication of the
paper in question does not infringe upon any individual or corporate
rights. Papers shall report on true scientific or technical achievement.
Authors are responsible for the terminological and metrological
consistency of their contributions. The contributions are to be
submitted by the link http://journal.sdewes.org/drvind

Details

Papers submitted shall consist of no more than 15 single-sided DIN
A-4 sheets of 30 double-spaced lines, including tables, figures and
references, appendices and other supplements. Longer papers should
be divided into two or more continuing series. The text should be
written in doc format, fully written using Times New Roman font (text,
graphs and figures), in normal style without additional text editing.
The first page of the paper submitted should contain full title, name(s)
of author(s) with professional affiliation (institution, city and state),
abstract with keywords (approx. 1/2 sheet DIN A4).

The last page should provide the full titles, posts and address(es) of
each author with indication of the contact person for the Editor’s
Office.

Scientific and professional papers shall be precise and concise. The
main chapters should be characterized by appropriate headings.
Footnotes shall be placed at the bottom of the same page and
consecutively numbered. Those relating to the title should be marked
by an asterix, others by superscript Arabic numerals. Footnotes
relating to the tables shall be printed under the table and marked by
small letters in alphabetical order.

Latin names shall be printed in italics and underlined.

Introduction should define the problem and if possible the framework
of existing knowledge, to ensure that readers not working in that
particular field are able to understand author’s intentions.

Materials and methods should be as precise as possible to enable
other scientists to repeat the experiment. The main experimental data
should be presented bilingually.

The results should involve only material pertinent to the subject. The
metric system shall be used. SI units are recommended. Rarely used
physical values, symbols and units should be explained at their first
appearance in the text. Formulas should be written by using Equation
Editor (program for writing formulas in MS Word). Units shall be
written in normal (upright) letters, physical symbols and factors
in italics. Formulas shall be consecutively numbered with Arabic
numerals in parenthesis (e.g. (1)) at the end of the line.

The number of figures shall be limited to those absolutely necessary
for clarification of the text. The same information must not be
presented in both a table and a figure. Figures and tables should be
numbered separately with Arabic numerals, and should be referred
to in the text with clear remarks (“Table 1” or “Figure 1”). Titles,
headings, legends and all the other text in figures and tables should
be written in both Croatian and English.

Figures should be inserted into the text. They should be of 600 dpi
resolution, black and white (color photographs only on request),
in jpg or tiff format, completely clear and understandable without
reference to the text of the contribution.

All graphs and tables shall be black and white (unless requested
otherwise). Tables and graphs should be inserted into the text in their
original format in order to insert them subsequently into the Croatian
version. If this is not possible, original document should be sent in
the format in which it was made (excel or statistica format).

The captions to figures and drawings shall not be written in block
letters. Line drawings and graphs should conform to the style of
the journal (font size and appearance). Letters and numbers shall
be sufficiently large to be readily legible after reduction of the
width of a figure or table. Photomicrographs should have a mark
indicating magnification, preferably in micrometers. Magnification
can be additionally indicated at the end of the figure title, e.g. “Mag.
7500:1”.

Discussion and conclusion may, if desired by authors, be combined
into one chapter. This text should interpret the results relating to
the problem outlined in the introduction and to related observations
by the author(s) or other researchers. Repeating the data already
presented in the “Results” chapter should be avoided. Implications
for further studies or application may be discussed. A conclusion
shall be expressed separately if results and discussion are combined
in the same chapter. Acknowledgements are presented at the end of
the paper. Relevant literature shall be cited in the text according to
the Harvard system (“name — year”), e.g. (Badun, 1965). In addition,
the bibliography shall be listed at the end of the text in alphabetical
order of the author’s names, together with the title and full quotation
of the bibliographical reference. The list of references shall be
selective, and each reference shall have its DOI number (http://www.
doi.org) (check at http://www.crossref.org).:

Example of references

Journal articles: Author’s second name, initial(s) of the first name,
year: Title. Journal name, volume (ev. issue): pages (from - to). DOI
number.

Example:

Karki, T., 2001: Variation of wood density and shrinkage in European
aspen (Populus tremula). Holz als Roh- und Werkstoff, 59: 79-84.
http://dx.doi.org/10.1007/s001070050479.

Books:

Author’s second name, initial(s) of the first name, year: Title.
(ev. Publisher/editor): edition, (ev. volume). Place of publishing,
publisher (ev. pages from - to).

Examples:

Krpan, J. 1970: Tehnologija furnira i plo¢a. Drugo izdanje. Zagreb:
Tehnicka knjiga.

Wilson, J.W.; Wellwood, R.W. 1965: Intra-increment chemical
properties of certain western Canadian coniferous species. U: W.

A. Cote, Jr. (Ed.): Cellular Ultrastructure of Woody Plants. Syracuse,
N.Y., Syracuse Univ. Press, pp. 551-559.

Other publications (brochures, studies, etc.):

Miller, D. 1977: Beitrag zur Klassifizierung asiatischer
Baumarten. Mitteilung der Bundesforschungsanslalt fiir Forst- und
Holzwirtschaft Hamburg, Nr. 98. Hamburg: M. Wiederbusch.

Websites:

**%1997: “Guide to Punctuation” (online), University of Sussex,
www.informatics.sussex.ac.uk/department/docs/punctuation/node
00.html. First published 1997 (Accessed Jan. 27, 2010).

The paper will be sent to the author in pdf format before printing.
The paper should be carefully corrected and sent back to the Editor’s
Office with the list of corrections made. Each contributor will receive
1 copy of the journal.

Further information on the way of writing scientific papers can be
found on the following website:

&ww.ease.0rg.uk/gublications/author—guidelinej
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