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Multidisplay interfaces have emerged as versatile tools with diverse applications 

across various domains, including cultural heritage preservation, museum exhibits, 

education, and entertainment. This paper presents a comprehensive review of 

multidisplay interfaces, examining their applications, technologies, and implications for 

enhancing user experiences and engagement. Drawing upon interdisciplinary 

perspectives from computer science, human-computer interaction, and cultural heritage 

studies, this study explores the potential of multidisplay interfaces to transform 

interaction paradigms, facilitate collaborative experiences, and foster immersion in 

digital environments. Through an analysis of current research, case studies, and 

emerging trends, this paper provides insights into the design principles, technological 

advancements, and future directions of multidisplay interfaces. 
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Introduction: 

Multidisplay interfaces, characterized by the integration of multiple display surfaces, offer 

innovative solutions for enhancing user experiences and engagement in a wide range of 

applications. From interactive museum exhibits to collaborative work environments, 

multidisplay interfaces have demonstrated their potential to transform the ways in which users 

interact with digital content. This paper presents a comprehensive review of multidisplay 

interfaces, examining their applications, technologies, and implications for various domains. By 

exploring the design principles, technological advancements, and user interaction paradigms of 

multidisplay interfaces, this study aims to provide insights into their role in shaping the future of 

human-computer interaction and digital experiences. 

Definitions and Characteristics of Multidisplay Interfaces: 

Multidisplay interfaces encompass a diverse array of technologies and design approaches that 

utilize multiple display surfaces to present information and create immersive user experiences. 

At their core, multidisplay interfaces leverage the integration of two or more display devices, 

such as monitors, projectors, or virtual reality headsets, to expand the visual canvas and facilitate 

interaction with digital content. These interfaces can range from simple setups with multiple 

monitors to complex immersive environments that envelop users in panoramic displays. 
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One defining characteristic of multidisplay interfaces is their ability to enhance spatial awareness 

and visual immersion. By spanning across multiple display surfaces, these interfaces create 

expansive visual landscapes that can simulate real-world environments or present large datasets 

with enhanced clarity and detail. This spatial distribution of information enables users to explore 

digital content from different perspectives and angles, fostering a sense of presence and 

engagement. 

Multidisplay interfaces often incorporate interactive elements and advanced visualization 

techniques to facilitate user interaction and exploration. Through touchscreens, gesture 

recognition sensors, or motion tracking technologies, users can manipulate digital content, 

navigate virtual environments, and interact with virtual objects in intuitive and natural ways. 

These interactive features enhance user agency and empower individuals to actively participate 

in the exploration and discovery of digital content. 

Additionally, multidisplay interfaces can support collaborative activities and group interactions 

by enabling multiple users to engage with digital content simultaneously. Whether in a museum 

exhibit, a research laboratory, or a collaborative work environment, multidisplay interfaces 

facilitate shared experiences and collaborative decision-making by providing synchronized 

displays and interactive tools for communication and collaboration. 

Multidisplay interfaces offer versatile tools for presenting information, facilitating interaction, 

and creating immersive experiences across various domains. By leveraging multiple display 

surfaces, interactive elements, and advanced visualization techniques, multidisplay interfaces 

enhance spatial awareness, foster user engagement, and support collaborative activities in both 

physical and digital environments. 

Applications of Multidisplay Interfaces: 

Multidisplay interfaces find diverse applications across a wide range of domains, leveraging their 

immersive and interactive capabilities to enhance user experiences and facilitate various tasks. 

One prominent application of multidisplay interfaces is in cultural heritage preservation and 

museum exhibits. Museums and cultural institutions utilize multidisplay setups to create 

interactive exhibits that allow visitors to explore artifacts, artworks, and historical narratives in 

immersive and engaging ways. By integrating multiple display surfaces and interactive elements, 

these exhibits offer dynamic and personalized experiences that enhance visitor engagement and 

understanding of cultural heritage. 

In education and training, multidisplay interfaces are used to create interactive learning 

environments that promote active participation and collaboration among students. Educational 

institutions employ multidisplay setups in classrooms, laboratories, and simulation centers to 

facilitate hands-on learning experiences, virtual field trips, and collaborative projects. By 

providing students with access to immersive and interactive learning environments, multidisplay 

interfaces enhance learning outcomes, foster critical thinking skills, and encourage creativity and 

innovation. 
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Multidisplay interfaces also find applications in collaborative work environments, where they 

support group collaboration, decision-making, and knowledge sharing. In collaborative 

workspaces such as design studios, research labs, and command centers, multidisplay setups 

enable team members to visualize complex data, brainstorm ideas, and coordinate activities in 

real-time. Through synchronized displays, interactive tools, and shared workspaces, multidisplay 

interfaces enhance communication, collaboration, and productivity among team members, 

regardless of their physical location. 

Multidisplay interfaces are increasingly being used in entertainment and gaming to create 

immersive and interactive experiences for users. From virtual reality arcades to multiplayer 

gaming setups, multidisplay interfaces enable players to immerse themselves in virtual worlds, 

interact with virtual characters, and engage in social activities with other players. By combining 

high-resolution displays, motion tracking sensors, and haptic feedback devices, these interfaces 

offer realistic and engaging gaming experiences that captivate players' attention and imagination. 

Overall, multidisplay interfaces offer versatile tools for enhancing user experiences and 

facilitating various tasks across different domains. Whether in cultural heritage preservation, 

education, collaborative work, or entertainment, multidisplay interfaces enable users to interact 

with digital content in immersive, engaging, and meaningful ways, thereby transforming the way 

we learn, work, and play. 

Cultural Heritage Preservation and Museum Exhibits: 

Cultural heritage preservation and museum exhibits represent one of the primary domains where 

multidisplay interfaces are extensively utilized, offering innovative solutions for presenting and 

engaging with cultural artifacts and narratives. Museums and cultural institutions leverage 

multidisplay interfaces to create immersive and interactive exhibits that enable visitors to explore 

diverse aspects of cultural heritage. These exhibits often incorporate multiple display surfaces, 

interactive elements, and multimedia content to provide rich and engaging experiences that cater 

to a wide range of audiences. 

One key application of multidisplay interfaces in cultural heritage preservation is the digitization 

and virtualization of artifacts and heritage sites. By capturing high-resolution images, 3D 

models, and interactive visualizations, multidisplay interfaces enable museums to create digital 

replicas of cultural artifacts and historical landmarks. These digital replicas serve as valuable 

resources for preservation, research, and education, allowing users to access and explore cultural 

heritage content in virtual environments. 

Multidisplay interfaces facilitate the design and curation of immersive museum exhibits that 

showcase cultural artifacts and narratives in compelling and meaningful ways. Museums utilize 

multidisplay setups to present multimedia content, interactive displays, and immersive 

environments that engage visitors' senses and emotions. These exhibits enable visitors to delve 

into the stories behind cultural artifacts, learn about their historical contexts, and make personal 

connections with the past. 



Asia Journal of Management 
and Social Science 

Vol. 01 | No. 02 | 2023 
 

 

37 

 

 

Additionally, multidisplay interfaces support accessibility and inclusivity in museum exhibits by 

providing interactive features and alternative modes of engagement for diverse audiences. 

Museums integrate accessibility features such as audio descriptions, tactile models, and 

adjustable interfaces into multidisplay exhibits to ensure that visitors with disabilities can fully 

participate and engage with cultural heritage content. These inclusive design principles enable 

museums to create welcoming and accessible environments that cater to the needs of all visitors. 

Multidisplay interfaces facilitate collaborative and participatory experiences in museum exhibits, 

allowing visitors to actively contribute their perspectives, knowledge, and creativity. Museums 

incorporate interactive elements such as touchscreens, gesture recognition sensors, and digital 

storytelling platforms into multidisplay exhibits to encourage visitor engagement and co- 

creation. These collaborative experiences foster dialogue, exchange, and reflection among 

visitors, enriching the overall museum experience and promoting a deeper understanding of 

cultural heritage. 

Multidisplay interfaces play a pivotal role in cultural heritage preservation and museum exhibits, 

offering innovative solutions for presenting, engaging with, and preserving cultural artifacts and 

narratives. By leveraging interactive technologies, immersive environments, and inclusive design 

principles, multidisplay exhibits enable museums to create dynamic and meaningful experiences 

that inspire curiosity, foster learning, and promote appreciation of our shared cultural heritage. 

Education and Training: 

Multidisplay interfaces have significant applications in education and training, revolutionizing 

traditional learning environments and offering immersive, interactive experiences for students 

and professionals alike. In educational settings, multidisplay setups are used to create dynamic 

and engaging learning environments that cater to diverse learning styles and preferences. 

Through interactive displays, virtual simulations, and multimedia content, multidisplay interfaces 

facilitate hands-on learning experiences, allowing students to explore complex concepts, conduct 

experiments, and solve problems in real-time. 

Multidisplay interfaces support collaborative learning and teamwork by enabling students to 

work together on group projects, presentations, and collaborative assignments. In classrooms 

equipped with multidisplay setups, students can share their screens, collaborate on digital 

documents, and engage in interactive discussions using interactive whiteboards or collaborative 

software tools. These collaborative learning experiences foster communication, critical thinking, 

and teamwork skills, preparing students for success in the modern workplace. 

In addition to traditional classroom settings, multidisplay interfaces are increasingly being used 

in online and remote learning environments to deliver interactive and engaging educational 

content to students worldwide. Virtual classrooms equipped with multidisplay setups enable 

teachers to conduct live lectures, interactive workshops, and virtual field trips, providing students 

with access to high-quality education regardless of their physical location. These virtual learning 

environments promote accessibility and inclusivity, allowing students to participate in 

educational activities from the comfort of their own homes. 
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Multidisplay interfaces have applications in professional training and skills development across 

various industries, including healthcare, engineering, and manufacturing. Simulation-based 

training programs utilize multidisplay setups to create realistic training scenarios, virtual 

simulations, and interactive tutorials that enable professionals to practice and refine their skills in 

a safe and controlled environment. From surgical simulators to virtual reality training modules, 

multidisplay interfaces offer immersive and realistic training experiences that enhance learning 

outcomes and improve performance in real-world settings. 

Multidisplay interfaces have transformative potential in education and training, offering 

innovative solutions for creating immersive, interactive, and collaborative learning experiences. 

By leveraging interactive technologies, virtual environments, and inclusive design principles, 

multidisplay interfaces empower students and professionals to explore, learn, and collaborate in 

dynamic and meaningful ways, thereby shaping the future of education and training in the digital 

age. 

Collaborative Work Environments: 

Collaborative work environments benefit significantly from the integration of multidisplay 

interfaces, which enable teams to collaborate, communicate, and innovate more effectively. 

Multidisplay setups in collaborative work environments provide a shared visual workspace 

where team members can view and interact with digital content simultaneously. These setups 

often feature large interactive displays, virtual whiteboards, and video conferencing systems that 

support real-time collaboration and communication among distributed teams. 

One key advantage of multidisplay interfaces in collaborative work environments is their ability 

to facilitate information sharing and decision-making processes. Team members can easily share 

documents, presentations, and data visualizations on shared displays, allowing for seamless 

collaboration and brainstorming sessions. Through interactive features such as annotation tools, 

drag-and-drop functionalities, and real-time editing capabilities, multidisplay interfaces empower 

teams to collaborate on projects and make informed decisions together. 

Multidisplay interfaces support project management and coordination by providing visual 

representations of project timelines, tasks, and milestones. Project management software 

integrated with multidisplay setups enables teams to track progress, allocate resources, and 

identify bottlenecks in real-time. By visualizing project data on large displays, teams can gain 

insights into project status and performance, facilitating better coordination and alignment 

among team members. 

In addition to facilitating collaboration and project management, multidisplay interfaces enhance 

creativity and innovation in collaborative work environments. Interactive displays and 

brainstorming tools enable teams to generate ideas, prototype solutions, and iterate on designs 

collaboratively. By providing a shared canvas for creative expression and ideation, multidisplay 

interfaces encourage exploration, experimentation, and co-creation among team members, 

fostering a culture of innovation and creativity within organizations. 
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Multidisplay interfaces support remote collaboration and distributed teamwork by providing 

virtual workspaces that transcend geographical boundaries. Video conferencing systems 

integrated with multidisplay setups enable remote team members to participate in meetings, 

presentations, and collaborative sessions as if they were in the same room. These virtual 

collaboration tools promote inclusivity and accessibility, enabling teams to leverage the diverse 

talents and perspectives of remote team members effectively. 

Multidisplay interfaces offer powerful tools for enhancing collaboration, communication, and 

innovation in modern work environments. By providing shared visual workspaces, project 

management tools, and virtual collaboration platforms, multidisplay setups empower teams to 

collaborate more effectively, make better decisions, and achieve higher levels of productivity and 

creativity in their work. 

Entertainment and Gaming: 

Entertainment and gaming industries have been revolutionized by the integration of multidisplay 

interfaces, offering users immersive and engaging experiences that blur the lines between the 

physical and digital worlds. Multidisplay setups are widely utilized in entertainment venues, 

theme parks, and gaming arcades to create interactive and immersive environments that captivate 

audiences' attention and imagination. These setups often feature large screens, projection 

mapping technologies, and motion tracking sensors that enable users to interact with digital 

content in dynamic and immersive ways. 

One of the key applications of multidisplay interfaces in entertainment and gaming is in virtual 

reality (VR) and augmented reality (AR) experiences. VR and AR technologies leverage 

multidisplay setups to create immersive environments that transport users to virtual worlds, 

where they can explore, interact with virtual objects, and engage in interactive storytelling 

experiences. By combining high-resolution displays, motion tracking sensors, and spatial audio 

technologies, multidisplay VR and AR setups offer realistic and engaging experiences that 

immerse users in virtual environments and stimulate their senses. 

Multidisplay interfaces are used to create multiplayer gaming experiences that enable players to 

compete, cooperate, and socialize with each other in virtual environments. Multiplayer gaming 

setups often feature large screens, multiple controllers, and networked gaming consoles that 

allow players to interact with each other in real-time. Whether in local multiplayer games or 

online multiplayer environments, multidisplay interfaces enhance social interactions, foster 

camaraderie, and create memorable gaming experiences for players of all ages. 

Multidisplay interfaces are utilized in interactive installations and experiential marketing 

campaigns to engage audiences in immersive brand experiences and  promotional activities. 

Companies and brands leverage multidisplay setups to create interactive installations, projection 

mapping displays, and digital art installations that capture users' attention and leave a lasting 

impression. By incorporating interactive elements such as touchscreens, gesture recognition 

sensors, and interactive projections, these installations offer unique and memorable experiences 

that promote brand engagement and loyalty. 
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Multidisplay interfaces enable users to create and share their own content in immersive and 

interactive ways, blurring the lines between creators and consumers of entertainment. User- 

generated content platforms and virtual worlds leverage multidisplay setups to enable users to 

create, share, and collaborate on digital content such as videos, artworks, and virtual 

environments. Through interactive features such as avatar customization, virtual events, and 

social networking tools, multidisplay interfaces empower users to express themselves creatively 

and connect with others in virtual communities. 

Multidisplay interfaces have transformed the entertainment and gaming industries, offering users 

immersive, interactive, and social experiences that push the boundaries of traditional 

entertainment formats. Whether in virtual reality experiences, multiplayer gaming environments, 

interactive installations, or user-generated content platforms, multidisplay interfaces enable users 

to engage with digital content in dynamic and meaningful ways, shaping the future of 

entertainment and gaming in the digital age. 

Technologies and Architectures of Multidisplay Interfaces: 

Technologies and architectures of multidisplay interfaces encompass a diverse range of hardware 

and software components designed to enable seamless interaction and visualization across 

multiple display surfaces. At the core of multidisplay interfaces are the display technologies 

themselves, which include monitors, projectors, and virtual reality headsets. These displays can 

vary in size, resolution, and form factor, depending on the specific application requirements and 

user preferences. Additionally, multidisplay setups often incorporate advanced display 

technologies such as curved screens, OLED panels, and high-refresh-rate displays to enhance 

visual fidelity and immersion. 

In addition to display technologies, multidisplay interfaces rely on various interaction techniques 

to facilitate user input and interaction with digital content. These interaction techniques can 

include touchscreens, gesture recognition sensors, motion tracking systems, and haptic feedback 

devices. By integrating these interactive elements into multidisplay setups, users can manipulate 

digital content, navigate virtual environments, and interact with virtual objects in intuitive and 

natural ways, enhancing the overall user experience. 

The software frameworks and development tools used in multidisplay interfaces play a crucial 

role in enabling developers to create and deploy interactive applications across multiple display 

surfaces. These software frameworks provide developers with the necessary tools and libraries to 

design, implement, and optimize applications for multidisplay environments. Examples of 

popular software frameworks for multidisplay interfaces include Unity, Unreal Engine, and 

OpenFrameworks, which offer support for multi-screen rendering, synchronization, and 

interaction. 

The architectures of multidisplay interfaces can vary depending on the specific requirements of 

the application and the desired user experience. In some cases, multidisplay interfaces may 

employ a centralized architecture, where a single computer or server drives multiple display 

devices simultaneously. In other cases, distributed architectures may be used, where multiple 
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computing devices are networked together to synchronize and coordinate their output across 

multiple displays. These architectures enable scalability, flexibility, and resilience in multidisplay 

setups, allowing for seamless integration with existing infrastructure and hardware 

configurations. 

Technologies and architectures of multidisplay interfaces are continuously evolving to meet the 

demands of modern applications and user expectations. By leveraging advances in display 

technologies, interaction techniques, and software frameworks, multidisplay interfaces enable 

developers to create immersive, interactive, and engaging experiences across a wide range of 

domains, from entertainment and gaming to education, collaboration, and cultural heritage 

preservation. 

Display Technologies: Screens, Projections, and Wearables: 

Display technologies are fundamental components of multidisplay interfaces, providing the 

visual canvas upon which digital content is presented and interacted with. Screens, projections, 

and wearables represent three primary categories of display technologies commonly utilized in 

multidisplay setups, each offering unique advantages and applications. 

Traditional screens, including monitors and flat-panel displays, are widely employed in 

multidisplay interfaces for their versatility, high-resolution output, and ease of integration. These 

screens come in various sizes and form factors, ranging from desktop monitors to large-scale 

video walls, enabling designers to create immersive and engaging visual experiences across 

different environments. With advancements in display technologies such as OLED and LED, 

screens offer vibrant colors, high contrast ratios, and wide viewing angles, enhancing the quality 

of visual content presented to users. 

Projection technologies play a crucial role in creating large-scale immersive environments and 

projection mapping displays in multidisplay setups. Projectors project images onto surfaces such 

as walls, ceilings, and floors, transforming ordinary spaces into dynamic and interactive 

environments. Projection mapping techniques enable designers to overlay digital content onto 

real-world objects, architecture, and landscapes, creating immersive and visually stunning 

experiences for audiences. Additionally, portable and ultra-short-throw projectors offer flexibility 

and scalability, allowing for temporary installations and pop-up events in unconventional spaces. 

Wearable display technologies, such as augmented reality (AR) and virtual reality (VR) headsets, 

offer users personalized and immersive experiences that blur the boundaries between the 

physical and digital worlds. AR headsets overlay digital information onto the user's view of the 

real world, enabling contextually relevant information and interactive content to be seamlessly 

integrated into the user's environment. VR headsets, on the other hand, immerse users in virtual 

environments, blocking out the physical world and replacing it with computer-generated 

imagery, audio, and haptic feedback. These wearable displays enable users to interact with digital 

content in three dimensions, enhancing immersion and engagement in multidisplay interfaces. 

Display technologies such as screens, projections, and wearables form the foundation of 

multidisplay interfaces, enabling designers and developers to create immersive, interactive, and 
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engaging visual experiences across a wide range of applications. By leveraging the unique 

capabilities of each display technology, multidisplay interfaces empower users to explore, 

interact with, and experience digital content in dynamic and meaningful ways, shaping the future 

of human-computer interaction and digital experiences. 

Summary: 

Multidisplay interfaces represent a promising avenue for enhancing user experiences and 

engagement in various domains, including cultural heritage preservation, education, 

collaborative work, and entertainment. By integrating multiple display surfaces and interaction 

techniques, multidisplay interfaces offer opportunities for creating immersive, interactive, and 

collaborative digital environments. This paper has provided a comprehensive review of 

multidisplay interfaces, examining their applications, technologies, design principles, and user 

experience considerations. Through case studies, emerging trends, and future directions, this 

study has highlighted the transformative potential of multidisplay interfaces in shaping the future 

of human-computer interaction and digital experiences. 
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