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ABSTRACT

Creative Technologies (CTs) represent an interdisciplinary field, which is integrating principles and methodologies from
computing, design, and digital media to be able to facilitate development of innovative content and immersive systems.
These technologies are increasingly applied across a broad spectrum of sectors, including but not limited to entertainment,
education, healthcare, and cultural heritage, thereby fostering novel forms of interaction, communication, and user
experience. With a narrative review, an in-depth analysis was conducted on the prevailing and emerging trends within the
research and development areas on modern day Creative Technologies, with a particular focus on both current
developments and anticipated advancements in the near future. We looked for services related to ideation and prototyping,
content production and optimization. Additionally, based on the current state-of-art in the Createch, a forward-looking
perspective on emerging future paths in the current changing environment were looked for too. The present study provides
a comprehensive and contemporary analysis on evolving landscape of the current Creative Technologies, offering a fresh
perspective on the concrete services currently available for wide audience and produces projections of potential near future
developments for Createch solutions and tools.

Keywords: Createch, creative technologies, innovation, digitalization, digital transformation, society 2.0, industry 4.0,
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1. INTRODUCTION

Creative Technologies (CTs) represent an interdisciplinary field [1], integrating computing, design & digital media to drive
innovation in human-computer interaction (HCI), immersive experiences, and intelligent systems [1]. Advancements on
Createch not only reshape HCI paradigms but also establish new frameworks for spatial computing, embodied cognition
in interactive environments and offers new channels to connect physical world, digital connected asset producing methods
like additive manufacturing [69] and virtual / metaverses [70] together. As an evolving interdisciplinary domain, and
current fast evolving future driving technology areas, CTs continue to push the boundaries of digital innovation, making
them a critical area for innovation, research and development and future looking studies. CTs include many novel modern
day technology solutions, where current applications include [2] interactive art installations using augmented reality (AR),
holographical displays, virtual reality (VR), 3D modeling and creativity enhancing Al solutions. Additionally, CTs
facilitate the development of virtual assistants and expand into emerging technologies such as human-centric Artificial
Intelligence (Al), digital avatars, extended reality (XR), and metaverse technologies [2]. These advancements are
transforming modes of communication and exerting significant influence on media and marketing industries [3] and how
the use of Al will, can and could enhance human creativity, both in work and leisure time too.

This study examines Createch services foundational delivery models, inc. Al-assisted (automated pipelines) & tools which
combine human expertise with Al. Building on the current state-of-art in the Createch and informed by novel research in
Al, 10T and Metaverse technologies, we offer a forward-looking perspective on emerging trends likely to shape the near
future, covering e.g Createch services across content creation, interactive/\VVR experiences, and data-driven optimization.

2. METHODOLOGY

With a narrative review approach, we have explored creative technologies (Createch) solutions. in depth, in the context of
what is available for most end users. The review did synthesize existing knowledge and identify near future trends. The
study followed a structured process, starting from data collection, followed by data exploration, and identification of
contemporary Createch solutions. This was then followed with an overview of key tools and solutions, followed by a
discussion of emerging development paths. The data collection involved a diverse range of Createch solutions sourced



from multiple front line, high capacity and well-known academic literature databases. Based on this, a structured
classification framework was developed to distinguish between different types of Createch services, shown in Table 1.

An in-depth examination of Createch services was conducted to highlight capabilities, application domains and potential
utilization impacts. In conclusion, the study critically examined prospective trajectories for Creative Technologies,
identifying key areas with substantial developmental potential and exploring their interconnections with broader industry
shifts and emerging market dynamics. In this research context, with Createch Services, we mean tools and solutions, in
which the creative output/experience is created using Al / automated tools. For the study, the Createch Services were
classified to 1) Content Creation, 2) Interactive Experiences and 3) Development Services, as presented in Table 1.

Table 1. Createch Services Classification.

CT Service Category | Createch Service Subcategory General Examples
Content Creation Text-based Createch services Copywriting, storytelling, narratives, ad scripts
Services Visual content services Marketing visuals, branding, concept art
Audio/music creation services Soundtracks, sound design, voice generation
Video/animation services Video ads, promotional videos, animations
3D asset creation services Product prototyping, 3D models for games
Interactive Experience | VR/AR services for experiences Virtual tours, training simulations
Services Metaverse spaces services Virtual exhibitions, virtual concerts, interactive spaces
Interactive installations Al-driven responsive audio/ haptics/ visual installations
Development Services | Game development services Visual scripting systems, designing environments, 3D
model generation & animation, NPC design
Design prototyping & testing UX simulations and UI/UX mockup testing, Al-based
prototyping, users workflow simulation

3. RESULTS
3.1 Createch Services
A) Content Creation Createch Services

Most Createch Content Creation Services operate on an Al-Assisted work model, using Al-based technologies to generate
and deliver outputs such as (1) text, (2) visuals, (3) audio, (4) video or (5) 3D content. In the context of Createch, Al-based
technologies are defined as [3] “computer systems that can perform tasks that typically require human intelligence”.

(1) Text-based services rely on Al language models designed for interactive and dynamic conversations [4][5]. Within the
Createch context, Al-generated text can support storytelling and enable dynamically updated content in digital experiences,
for example computer games [5]. In business, education and personal use, text-based services can help to streamline text
creation and ideation (e.g., ChatGPT & Grammarly) [7], automate and offer tool-based support for code generation and
coding assistance (e.g., GitHub Copilot, Amazon Q Developer) [4], [8], [9], [10]. However, risks associated with text
content generation include concerns over content quality, relevance, misinformation, bias, plagiarism, lack of creativity,
personalization issues [11][12].

(2) Visual content services utilize Al-based image generation tools (Midjourney, DALL-E) for creation of customizable
visual content. This service may operate in fully Al-driven mode, helping end-users to experiment with new forms and
styles, or in a hybrid mode, where the professional designers guide, refine, and chose from Al-generated outputs (for
example, when developing visuals for media campaigns). According to [13], [14] such services can increase human
creative productivity by 25%. However, risks associated with visual content generation include unintentional infringement,
variable image quality, ethical issues, authenticity, limited creativity [15], [16], [65].

(3) Audio/music creation services: Al-generated audio or music can be utilized in various forms of content creation
(soundtracks and background music for visual media, videogames, audio-visual installations), as part of the live
performances (e.g., AIVA & Suno) [18]. In addition, Al-generated voice can be used for personalized customer virtual
assistants, Al avatar creation, and voice cloning [19], [21] (e.g., ElevenLabs & Descript Overdub). Despite their potential,
these services face risks related to audio quality, originality, copyright & content ownership issues, versatility, and ethical
concerns [21], [22].




(4) Video/animation services: Al-driven video generation models such as Sora have recently demonstrated promising
results in creating high-quality, customizable video content [23] [24], that can be used in entertainment and media
production, education and e-learning, VR/AR, and even in the creation of virtual influencers [25]. In practice, tools can be
grouped into three main categories: text/image-to-video generation (e.g., Sora, Runway Gen-3), avatar/presenter video
creation (e.g., Synthesia, HeyGen), and Al assisted editing/enhancement for production workflows (e.g., Runway). Despite
these opportunities, risks of using Al-driven video generation [26], [27] from the service-provider side include ethical
concerns (authenticity, deepfakes, misleading content) [39], intellectual property issues (for some tools), maintaining
consistent quality (for long videos), technical limitations and significant computational resources.

(5) 3D asset creation services help users to generate 3D models from text descriptions (e.g., Luma Al, Kaedim), photos,
or space-scanning (such as Polycam and Matterport). These services can be used for game development, VR and AR
applications, or product design. However, the risks include complexity of output, file compatibility issues, lack of fine
detailing, limited texture, lack of consistency. To eliminate the risks, a hybrid delivery model is recommended, in which
human professionals refine Al-generated models to ensure accuracy, usability and high-quality results.

B) Interactive Experience Services

Interactive Experience Services provide the end-users with immersive and engaging interactions such as (1) VR/AR-based
simulations and observations, (2) participation in metaverse environments, (3) interaction with art through audio, haptic,
or visual elements and (4) the use of virtual assistants which are offering guidance and interaction across events,
exhibitions, and metaverse spaces [29], [30], [31].

(1) VR/AR experiences services can be used for training, skill-development, virtual tours and exhibitions observation,
visiting virtual events, virtual traveling, and gamified experiences. In the business domain VR is utilized for brand
promotion, product development and product demos, virtual traveling and VR gaming [32][33]. However, risks from the
service-provider side include virtual security concerns, person impersonation and identity fakes/stealing, dependency on
internet connectivity, and user adaptation issues [34]. Augmented reality services work well for exhibits combining
physical displays with AR, educational displays, virtual tours and showrooms, skills training and simulations, and gamified
experiences [33]. The risks of using AR-based services from the service-provider include privacy and data security issues,
technical limitations and device compatibility challenges [64].

(2) Metaverse spaces: Compared to VR, Metaverse extends it [36] [37] and creates a fully virtual world, offering avatars
to interact with a virtual environment and other users in real-time [38]. The Metaverse can be a collaborative design and
provide the base for virtual exhibitions and virtual art galleries; virtual music concerts and performances [71]. In business
sphere it can be used for remote collaboration [40] and virtual workspaces [41]; virtual conferences; customer engagement
and showrooms, and virtual property tours [42][33]. In education, Metaverses can enable interactive, and collaborative
learning experiences, for students to engage in experiential learning, virtual laboratories, and social interactions beyond
real-world constraints [27][43] as long as we understand properly students engagement in Al-powered online platforms
[6],[17]. The risks include virtual security concerns, identity verification challenge, identity theft and impersonation
problems, dependency on internet connectivity, cost of hardware, user adaptation issues [34][44].

(3) Virtual Assistants service provides guidance and interaction across different platforms. This service is based on Al-
powered software programs that can perform tasks or provide information for users via text or voice [45]. The risks from
the service-provider side of using virtual assistants are potential communication errors and user dissatisfaction [46].

C) Content Development Services
Development services focus on digital products such as (1) game development and (2) design prototyping and testing.

(1) Game development services solve the purpose of assisting the user in step-by-step creating of different parts of the
video. This includes visual scripting systems, environment design, 3D models generation and animation, and NPC
development. Using the pipeline of Al tools can significantly simplify each step of game development by generating 3D
models, animating them, designing environments and realistic visual effects, and blueprinting visual scripting systems.

(2) Design prototyping & testing support prototyping and evaluation of digital products before full-scale implementation.
These services include building interactive mockups, generating 3D prototypes, and conducting UX simulations to test and
design concepts and their usability. The risks from the service-provider side of using 3D printing in business are initial
investment and financial risks due to the early stage the technology development, limited material choices [47].



3.2 Near Future Development Paths and Directions

Based on the recent research [48] [49] [50] [51] [79], we identified the emerging trends in Createch expected to shape the
next 5 years. These trends span technological advancements, sustainability-oriented solutions, and the evolving role of
humans in a rapidly changing environment. All connecting to the current fast digitalization time, where addition of all
kinds of smart devices links on our lives and offers subscription based economies development. Here, a particular
significant progress is anticipated in Al-powered systems, namely: Al-driven automation and robotics [48] [49] [50], Al
for cybersecurity & privacy [48] [49] [50], edge Al for real-time processing [48] [49] [50], human-centric & personalized
Al [48] [49] [50], sustainability & Al-10T synergy [48] [53], and Al applications in healthcare [51].

Al-driven automation and robotics. Smart Robots are Al-powered machines capable of making autonomous decisions
and interacting with their environment around them, humans or other systems to perform tasks. They have broad
applications across industry, trade, agriculture, and healthcare [48]. Another technology expected to fully develop within
5 years is Digital Twins - digital replicas of physical assets, processes, or systems that enable real-time monitoring,
predictive modeling, and simulation-based decision-making [48].

Al for Cybersecurity & Privacy. Al-powered cybersecurity systems monitor networks, detect anomalies, and
automatically respond to cyber threats, using machine learning algorithms [48]. Within the next 5 years, these systems
[48] [49] [50] are expected to become autonomous and self-healing, with advanced threat-hunting capabilities, anomaly
detection, and predictive risk mitigation - enabling organizations to proactively defend against evolving cyber threats [51].
at the same time, privacy-enhancing computation is advancing, allowing data analysis while preserving user privacy
through techniques such as federated learning and homomorphic encryption [51]

Edge Al (edge intelligence [51]) refers to the deployment of Al algorithms and processing directly on edge devices, rather
than solely on cloud-based servers [48]. Over the next five years, it is expected deliver high-quality performance at a low
cost [48], reduce reliance on cloud computing, and enable real-time [48], low-latency decision-making [48]. By minimizing
bandwidth usage [51], and enhancing privacy [51], Edge Al will also allow Al-driven applications to function efficiently
in resource-constrained environments [51].

Sustainability & Al-10T Synergy [54]. Al-driven tools for environmental management and sustainability are expected to
see widespread deployment [53]. By analyzing large-scale datasets, these tools will not only generate solutions to existing
challenges but also predict long-term outcomes, thereby supporting more effective and proactive sustainability initiatives
[53]. On the other hand, with the loT-enabled sensors and engineering applications, one will have to consider security
integration aspects [62] and be able to trust sensors capabilities [20] to meet Al solutions data quality needs too.

Human-Centric & Personalized Al. Human-Centric Al will be designed to work collaboratively with humans, adapting
to their needs while prioritizing ethical and socially responsible Al applications [48]. Personalized Al technologies will
increasingly tailor their capabilities to individual users, integrating functions from different fields such as content creation,
work-related professional task, healthcare [48]. Current examples, such as Amazon's Alexa or Google Assistant, already
demonstrate this trend by learning user preferences, setting customized reminders, and automating tasks like controlling
smart home devices based on observed behavior patterns.

Al in Healthcare [55], [56]. Al-powered health analytics and predictive diagnostics are expected to see widespread
adoption, enabling more effective remote patient monitoring and personalized treatment recommendations [51].

4. DISCUSSION AND CONCLUSION

The study elucidates the contemporary and forthcoming developmental trajectories for Creative Technologies (CT)
solutions, shedding light on both the present-state advancements and the anticipated directions for innovation in the near
future [49][48]. Content Creation, Interactive Experiences and Development supporting tools have been categorized and
then analyzed for current and near future development potentials and sustainability [81] in mind.

It was found that many services run as tool pipelines, not as a single tool, which makes interoperability of tools a key factor
for reliable, scalable delivery and adoption of Createch services. Similarly, utilizing these tools in specific context, e.g. to
enhance professionalism in eSports [82], one would need multiple tools integration together, to achieve better than everage
results. Also, based on the current state-of-art in the Createch and the most novel research in the future of Al, 1oT and
Metaverse technologies, we have offered a forward-looking perspective on emerging trends and future implications from
technological, environmental and humans place in the changing environment points. Additionally future predictive view
of Al-integrated Createch technologies is offered: from Al-powered virtual assistants and generative Al tools, integrating



multiple domains (personal live, work, health) [27] to hybrid Al environments, that together with BMIs will revolutionize
the Metaverse [26] and create seamless interaction between the digital and biological worlds. With these findings, we
identified a number of challenges and gaps in the landscape as well as the possible promising research directions.
Additionally, a problem in the overreliance on Al systems and associated cognitive offloading [57] as seen connected to
often discussed automation bias [58], [59], which refers to concerns that excessive reliance on Al and the consumption of
low-quality digital content can negatively affect people’s cognition, social interaction, and mental health in general [60],
[61]. Together with the rapid availability of such tools and the “infodemic” of misinformation and low-quality content on
social platforms [78], this may lead to cognitive offloading-related deficits, reduced empathy, emotional exhaustion, and
a distorted sense of reality. Given these issues—declines in executive functions, impaired social skills, and increased
vulnerability to information distortions— we argue that the political sphere, higher and middle levels of education, and
workplaces need strategies to address this problem directly: realistic management of screen time, curation of digital content
use, and clear labeling of human- vs Al-generated content so consumers can make informed choices about their
professional, study, and free time.

Data security, privacy, Al accountability. There is a need for regulation beyond just a “profit motive” [63]. The
guidelines for responsible Al development must be developed before Al systems are scaled. Privacy-enhancing
computation, based on Al techniques such as federated learning and homomorphic encryption [51] can address this
challenge in the near future.

Sustainability. It is suggested that the further research on Createch should consider pain & gain sharing and financial
inputs [52], plus human centered [35] Al designs, taking into account specific industry needs, like CT, LLM, RPA [66]
[67], Al tools for software engineering and soft computing methods [68].

Interoperability Issues. There is a need in development of unified standardized protocols and integration between
different components of Createch services. Otherwise “seamless synergies” between various systems, will be unattainable.

Ethical concerns. Technologies like biometric authentication or neurofeedback raise ethical concerns about data usage
and consent, particularly in Createch or public contexts. The development of Al technology creates risks of ‘amplifying
inequalities between the more powerful and the less powerful’ [63], that makes it essential to address existing harms and
develop regulation before advancing new Al capabilities [63]. On the other hand, technologies also allow us to increase
community-based data collection and shared knowledge generation efforts [80].

With Createch’s evolvement, meeting its challenges will require a transdisciplinary effort on computer science, digital
ethics, HCI, and cognitive psychology. This narrative review synthesizes existing and emerging Createch futures, offering
a structured classification to clarify roles across industries and project phases. By mapping current applications, the study
highlights Createch reshaping creativity, automation, and digital interaction. Beyond technical progress, Createch also
reframes questions of agency, innovation process management [72][73], authorship, and human-machine collaboration
[74] with related issues. In the near future, there will be an extensive need to develop practical frameworks that support
ethical, sustainable, and responsible deployment, without forgetting on focusing to proper considerations into artificial
intelligence-based solutions control mechanism [75][76][77] too. Advancing research and practice along these lines can
help ensure Createch remains aligned with human-centric values while fostering inclusive and equitable digital futures.
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