
Ushus-Journal of Business Management 
2024, Vol. 23, No. 3, 47-63 

ISSN 0975-3311|https://doi.org/10.12725/ujbm.68.4 

47 

 

Unveiling the Future: A Deep Dive into 3D 

Holographic Displays 

Sreenath Moorchilot* 

Abstract 

Visual technology is on the cusp of a paradigm shift with 
the emergence of 3D holographic displays. This paper 
delves into the fascinating world of holography, exploring 
its core principles, cutting-edge generation methods, and 
Nexteam's pioneering efforts in this domain. We analysed 
the immense potential of holographic displays in 
advertising, education, and various other sectors, paving 
the way for a future brimming with immersive and 
interactive experiences. Recent advancements in 
holographic technology have shown promising results in 
creating more realistic and engaging visual content. The 
applications in education have been particularly 
noteworthy, with holographic displays providing 
interactive learning experiences that enhance student 
engagement and understanding. Companies leverage 
holography to create captivating and memorable 
advertisements that stand out in a crowded market. 
Nexteam has been at the forefront of these innovations, 
developing state-of-the-art holographic displays that push 
the boundaries of what is possible in visual technology. As 
we continue to explore the capabilities of 3D holographic 
displays, the potential for transforming various industries 
becomes increasingly apparent.  
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Introduction 

For centuries, humankind has dreamt of manipulating light to create 
lifelike, three-dimensional illusions. Today, with advancements in 
photonics and computer processing, this dream is transforming into 
reality through 3D holographic displays. Unlike traditional 2D 
displays that project flat images, holography utilises light 
interference to create volumetric representations, allowing viewers 
to interact with objects seemingly suspended in space (Smith & Jones, 
2023; Kress & Yamamoto, 2019; Bove, 2004). Recent innovations have 
further enhanced the quality and accessibility of holographic 
displays, making them more practical for widespread use (Gonzalez 
& Lee, 2022). Integrating artificial intelligence with holographic 
technology has enabled more dynamic and interactive experiences 
(Patel et al., 2023). Additionally, advances in materials science have 
led to the development of more efficient and cost-effective 
holographic display systems (Kim & Thompson, 2023). These 
breakthroughs pave the way for deploying holographic displays in 
various fields, including medical imaging, virtual reality, and 
augmented reality (Chen & Wu, 2024). 

Understanding Holography 

The term "holography" originates from the Greek words "holos" 
(whole) and "graphe" (writing). It refers to a technique that captures 
and records the complete wavefront information of an object, 
enabling the reconstruction of its 3D light field at a later stage. This 
reconstruction results in a holographic image with depth, 
perspective, and the ability to diffract light like the original object 
(Brown & Nguyen, 2022; Gabor, 1948; Saxby, 2004). Recent 
advancements in holography have leveraged developments in 
digital imaging and laser technology to enhance the quality and 
resolution of holographic images (Chen et al., 2023). The integration 
of machine learning algorithms has further improved the efficiency 
of holographic data processing and reconstruction (Wang & Liu, 
2023). Moreover, new materials and fabrication techniques have 
expanded the practical applications of holography, from medical 
imaging to data storage (Lee & Park, 2024). These innovations push 
the boundaries of what holography can achieve, making it a vital tool 
in various scientific and industrial fields (Harris et al., 2023). 
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Nexteam's Pioneering Efforts 

Nexteam, a frontrunner in holographic technology, is actively 
developing innovative techniques for generating and manipulating 
holograms. For instance, Nexteam has created a novel method for 
capturing 3D data and developed a unique holographic projection 
system, demonstrating the practical application of theoretical 
concepts (Nexteam, 2024; Anderson et al., 2020; Latychevskaia & 
Fink, 2015). 

Methods of Hologram Generation 

There are several approaches to generating holograms, each with its 
own advantages and limitations. Some prominent methods include: 

Optical Holography: This traditional method utilises lasers and 
specialised optical components to capture and reconstruct 
holograms (Lee, 2021; Hariharan, 1996; Slinger et al., 2005). Optical 
holography involves a laser beam split into two parts: a reference 
beam and an object beam. The object beam illuminates the subject, 
and the reflected light interferes with the reference beam to form an 
interference pattern recorded on a photosensitive medium. This 
interference pattern encodes the amplitude and phase information of 
the light waves reflected from the object, allowing for the 
reconstruction of the 3D image when illuminated by the reference 
beam. Recent advancements in optical holography have focused on 
improving the resolution and stability of holographic recordings 
using advanced laser technologies and more sensitive recording 
materials (Kim & Li, 2022). Furthermore, digital enhancements and 
computational techniques have been integrated to facilitate real-time 
holographic imaging and dynamic display capabilities (Jones et al., 
2023). The application of optical holography has expanded into 
various fields, including biomedical imaging, where it provides 
high-resolution, non-invasive imaging of tissues (Patel et al., 2023), 
and in data storage, offering high-density and secure data recording 
solutions (Wang & Zhang, 2023). 

Digital Holography: This method leverages computer technology to 
capture and manipulate 3D information, enabling the generation of 
holograms electronically (Johnson & Patel, 2023; Schnars & Jüptner, 
2005; Kim, 2010). Digital holography involves using digital sensors, 
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such as CCD or CMOS cameras, to capture the interference pattern 
of light waves reflected from an object. This captured data is then 
processed and reconstructed using computer algorithms to generate 
a holographic image. The primary advantage of digital holography 
is its ability to store and manipulate holographic data in digital form, 
facilitating real-time processing and dynamic display of 3D images 
(Brown & Nguyen, 2022). Recent developments have focused on 
improving the resolution and accuracy of digital holograms through 
advanced imaging techniques and computational methods (Gao & 
Li, 2023). Additionally, the integration of artificial intelligence and 
machine learning has enhanced the capabilities of digital holography, 
enabling automated analysis and interpretation of holographic data 
(Wang et al., 2023). Digital holography has found applications in a 
wide range of fields, including biomedical imaging, where it offers 
non-invasive and high-resolution imaging of biological tissues 
(Chen & Wu, 2023), as well as in industrial inspection and quality 
control, where it provides precise measurements and defect 
detection (Lee & Kim, 2023). 

Computer-Generated Holography (CGH): This technique employs 
computer software to create holograms of virtual objects that never 
physically existed (Wang & Chen, 2022; Goodman & Lawrence, 1967; 
Kreis, 2005). CGH involves the mathematical modelling of light 
wave propagation and interference patterns to synthesise holograms 
from digital data. Unlike traditional holography, which requires a 
physical object to generate an interference pattern, CGH can create 
highly complex and precise holograms purely from computer 
simulations (Lee & Park, 2023). Recent advancements in 
computational algorithms and processing power have significantly 
improved the quality and realism of computer-generated holograms, 
making them indistinguishable from holograms of real objects 
(Smith et al., 2023). Integrating machine learning and artificial 
intelligence in CGH has further enhanced the capability to generate 
detailed and dynamic holographic images in real time (Gao & Li, 
2023). Applications of CGH are vast, ranging from virtual and 
augmented reality environments to advanced manufacturing and 
design, where it enables the visualisation of prototypes and complex 
structures without physical models (Kim et al., 2023). Moreover, 
CGH is increasingly utilised in scientific research to visualise data 
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and simulations, providing a powerful tool for analysis and 
presentation (Patel & Nguyen, 2024). 

The Transformative Power of Holographic Displays: The potential 
applications of 3D holographic displays are vast and far-reaching. 
Some key areas where holography is poised to make a significant 
impact include: 

Advertising: Brands can showcase interactive product 
demonstrations or captivating holographic billboards that grab the 
attention of passers-by (Garcia & Lopez, 2022; Holliman et al., 2011; 
Murakami et al., 2006). Recent developments in holographic 
technology have enabled advertisers to create more immersive and 
engaging experiences. Holographic displays allow for dynamic 
content that can be updated in real-time, making them ideal for 
promoting new products or special offers (Smith & Johnson, 2023). 
Additionally, the use of augmented reality (AR) and virtual reality 
(VR) in conjunction with holography provides a multi-sensory 
experience that can significantly enhance consumer engagement 
(Brown & Kim, 2023). The ability to create life-sized, three-
dimensional representations of products also allows consumers to 
visualise and interact with items before making a purchase, 
potentially increasing conversion rates (Wang et al., 2023). This 
innovative advertising approach captures the attention of potential 
customers and leaves a lasting impression, making it a valuable tool 
for brand differentiation (Lee et al., 2023). 
 

Education: Holographic displays can revolutionise learning by 
allowing students to interact with complex 3D models or historical 
figures in a virtual environment (Kumar & Singh, 2023; Bjelkhagen, 
2013; Doré et al., 2017). Holographic technology provides an 
immersive and interactive learning experience that enhances 
understanding and retention of information. For instance, in medical 
education, students can explore detailed 3D models of human 
anatomy, enabling them to visualise and comprehend the spatial 
relationships between different anatomical structures (Patel et al., 
2022). This hands-on approach to learning allows for a deeper 
engagement with the material compared to traditional textbooks or 
2D images (Brown & Jones, 2023). 
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In history classes, holographic displays can bring historical events 
and figures to life, giving students a more tangible and relatable 
understanding of the past. For example, students can witness a 
holographic re-enactment of a significant historical event or interact 
with a hologram of a historical figure to gain insights into their 
experiences and perspectives (Chen & Wu, 2023). This interactive 
form of learning can foster a greater interest in the subject matter and 
promote critical thinking skills. 

Furthermore, in engineering and architecture, holographic 
displays allow students to interact with 3D models of structures and 
systems, providing a more comprehensive understanding of design 
and function. This can facilitate better problem-solving skills and 
innovation as students can visualise the impact of their design 
choices in real time (Lee & Kim, 2022). 

Healthcare: Remote surgery becomes more precise with 3D 
holographic visualisations of organs, and intricate medical 
procedures can be practised using holographic simulations (Chen et 
al., 2021; Pande et al., 2020; Javidi et al., 2016). Holographic displays 
give surgeons a three-dimensional view of a patient's anatomy, 
enhancing their ability to plan and execute complex procedures 
more accurately. This technology is particularly valuable in 
minimally invasive surgeries, where precision is critical (Harris et al., 
2023). Using holographic imaging, surgeons can visualise internal 
structures in detail, leading to better outcomes and reduced patient 
recovery times. 

In addition to surgical applications, holographic simulations offer 
significant medical training and education benefits. Medical 
students and professionals can practice procedures in a risk-free 
virtual environment, allowing them to develop their skills and 
confidence before performing surgeries on actual patients (Brown & 
Kim, 2022). These simulations can replicate clinical scenarios, 
providing a comprehensive training experience covering various 
medical conditions and emergencies (Lee et al., 2023). 

Furthermore, holography is used in diagnostics to create detailed 
3D images of organs and tissues. This technology enables more 
accurate detection and diagnosis of diseases, improving patient 
outcomes. For example, holographic imaging can help identify 
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tumours early, allowing for timely and effective treatment (Patel et 
al., 2023). 

Entertainment:  The entertainment industry is leveraging 
holography to create more immersive and interactive experiences for 
audiences. Concerts, theatre performances, and theme parks 
incorporate holographic displays to create lifelike visual effects that 
captivate and engage viewers (Jackson et al., 2023). Holographic 
technology allows for creating realistic and dynamic visual effects 
previously impossible with traditional methods. For example, 
holographic concerts can bring deceased artists back to the stage, 
offering fans a chance to experience performances from their 
favourite musicians as if they were alive (Smith & Lee, 2022). This 
has been demonstrated in high-profile events like Tupac Shakur's 
and Michael Jackson's holographic performances. 

In theatre, holography enhances storytelling by creating 
interactive and visually stunning backdrops that change in real time 
with the narrative (Brown & Davis, 2023). This technology allows for 
seamless integration of live actors with virtual environments, 
making the audience feel like they are part of the story. Additionally, 
holographic displays can be used to create complex visual effects 
that enhance the emotional impact of the performance. 

Theme parks are also adopting holographic technology to create 
more engaging attractions. For instance, holographic displays can 
create interactive experiences where visitors can interact with virtual 
characters and environments (Kim et al., 2023). These attractions 
provide a unique and memorable experience that traditional 
displays cannot match. 

The use of holography in entertainment is not limited to large-
scale events. Smaller venues and even home entertainment systems 
are beginning to incorporate holographic displays, offering a more 
immersive viewing experience for movies and video games (Wang 
et al., 2023). As the technology becomes more accessible, holography 
is expected to become a standard feature in various forms of 
entertainment. 

The Road Ahead: Challenges and Opportunities: While 
advancements in holography are remarkable, some challenges must 
be addressed for widespread adoption. These include: 
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Technical Challenges: 

1. Resolution and Image Quality: One of the primary technical 
challenges in holography is achieving high-resolution and 
high-quality holographic images. Current holographic 
displays often have lower resolution than traditional displays, 
limiting their effectiveness in applications requiring fine detail 
(Kim & Li, 2022). Advances in materials science and laser 
technology are essential to improve the resolution and clarity 
of holographic images. 

2. Computational Load: Generating and displaying holograms, 
especially in real-time, requires significant computational 
power. The mathematical modelling and processing involved 
in creating holographic images demand high-performance 
computing resources, which can be costly and energy-
intensive (Gao & Li, 2023). Optimising algorithms and 
developing specialised hardware for holographic processing 
are crucial steps toward more efficient holography. 

3. Recording and Reconstructing Holograms: Recording and 
reconstructing holograms require precise control over light 
sources and recording media. Any slight deviation can result 
in poor-quality holograms. Achieving consistent and reliable 
holographic recording requires advanced optical components 
and stable environmental conditions (Jones et al., 2023). 

Economic Challenges: 

1. Cost of Production: High-quality holographic displays 
involve expensive materials and sophisticated manufacturing 
processes. This high cost limits the widespread adoption of 
holography in consumer markets (Brown & Nguyen, 2022). 
Reducing production costs through innovation in materials 
and manufacturing techniques is essential to make holography 
economically viable. Currently, the technology for generating 
and displaying high-quality holograms can be expensive 
(Wilson, 2022; Yeh, 2016; Blanche et al., 2010). 

2. Market Readiness: The market for holographic technology is 
still in its nascent stages. Convincing businesses and 
consumers of the value and utility of holography requires 
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substantial marketing and education efforts (Smith & Johnson, 
2023). A significant economic challenge is overcoming market 
resistance and establishing a demand for holographic products. 
Developing engaging and interactive holographic content also 
requires specialised skills and tools (Miller & Davis, 2023; Urey 
et al., 2011; Zeng et al., 2016), which we currently lack. 

Social Challenges: 

1. User Acceptance and Adoption: Integrating holographic 
displays into daily life necessitates user behaviour and 
preferences changes. Ensuring that holographic technology is 
user-friendly and meets the needs of diverse user groups is 
crucial for widespread adoption (Lee et al., 2023). Addressing 
concerns about usability, accessibility, and ergonomics will be 
vital for the social acceptance of holography. 

2. Ethical and Privacy Concerns: The ability to create lifelike 
holograms raises ethical and privacy concerns. Issues such as 
the misuse of holographic technology for creating deceptive or 
unauthorised representations must be addressed through 
robust ethical guidelines and regulations (Patel & Nguyen, 
2024). Ensuring that holography is used responsibly and 
ethically is essential for gaining public trust. 

Despite these challenges, the future of holographic displays is 
undeniably bright. As technology continues to evolve and costs 
decrease, we can expect a proliferation of holographic applications 
across various sectors (Thompson, 2024; Kaczmarek et al., 2005; Itoh 
et al., 2006). Imagine attending a concert where the performers 
appear live on stage in holographic form or visiting a museum where 
historical artefacts come alive in stunning 3D detail (Evans & Clark, 
2022; Balogh & Velasevic, 2004; Liao et al., 2014). In addition, 
overcoming these challenges requires collaboration across various 
fields, including optics, computer science, materials science, and 
ethics. Researchers, engineers, policymakers, and industry leaders 
must work together to develop innovative solutions and establish 
standards for the safe and effective use of holographic technology. 
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Conclusion 

3D holographic displays represent the dawn of a new era in visual 
technology, promising to redefine our interaction with the world 
around us. With its immersive and interactive capabilities, 
holography has the potential to transform the way we learn, work, 
and entertain ourselves. The evolution of 3D holographic displays 
from a visionary concept to a tangible reality signifies a significant 
milestone in visual technology. These displays can potentially 
revolutionise various sectors, including advertising, education, 
healthcare, and entertainment, by creating immersive and 
interactive visual experiences that enhance engagement and 
functionality. 

However, several challenges must be addressed for widespread 
adoption. Technical hurdles include achieving higher resolution, 
managing computational loads, and ensuring precise hologram 
recording and reconstruction. Economic challenges involve the high 
cost of production and market readiness. Social challenges pertain to 
user acceptance, ethical use, and privacy concerns, necessitating 
robust guidelines and regulations. 

Despite these obstacles, the potential of holographic displays is 
vast. Advancements in photonics, computer processing, artificial 
intelligence, and materials science will lead to more efficient and 
cost-effective solutions. Interdisciplinary collaboration is crucial to 
overcoming these barriers and unlocking the full potential of 
holography. 

Looking ahead, 3D holographic displays promise to blend digital 
and physical realities, enhancing our interaction with information 
and the environment. The transformative power of holography lies 
in its ability to inspire new ways of thinking, learning, and 
experiencing the world. With ongoing innovation and collaboration, 
the full capabilities of holographic displays are within reach, 
ushering in a new era of visual technology. As advancements 
continue and Nexteam plays its crucial role in pushing boundaries, 
we can expect a future where holograms seamlessly integrate into 
our daily lives, ushering in a world of limitless possibilities 
(Anderson & White, 2023; Javidi et al., 2016; Maimone et al., 2017). 
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