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1. Introduction
According to BLUEMED’s project proposal, Activity 3.7 is devoted to design technological
solutions for KACs. Specifically, Deliverable 3.7.1 reports possible solutions based on digital
technologies (such as Virtual and Augmented Reality, 3D rendering, immersive visualization,
etc.) to be used for the implementation of the Virtual Diving systems that will be deployed in
KACs.
Digital technologies provide a valuable and engaging element of the exhibition visitor
experience. Digital displays and man-machine interaction systems form an integrated part of
the exhibition narrative and reinforce the learning objectives of the exhibition.
In the last decades different and various museum applications have been developed that
basically assemble visual technologies, which put the image at the center of the
communication, with interactive technologies, demanding users to act and choose. These
applications present different and several embodiments, each characterized by the type of
devices, the user workspace and the provided levels of immersion, interaction and presence.
Based on this consideration, main scope of this report is to identify the essential elements
for creating exhibit interactive solutions by introducing innovative tools and equipment
usable in KACs and to understand how museum visitors can interact with them.

2. Digital technologies for KACs
A museum exhibition represents a complex presentation that conveys concepts, showcase
objects, and excite the senses. It has to recognize the diversity within their audiences and
must teach at different learning styles, responding to issues of cultural and gender equity,
and offering multiple levels of information.
Modern age with its technological progress provides several ways and options to enhance
the traditional museum exhibitions and extend them with different contents and solutions.
These new technological approaches show greater interaction and interest among visitors
and at the same time offer many opportunities to convey the information otherwise
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impossible to be presented by a traditional exhibition. Nowadays many traditional museums
offer technological solutions that enable their visitors to obtain additional data through
interactive and virtual applications. This aspect highlights how new digital technologies
integrate into activities of traditional museums, improving knowledge and interest in cultural
heritage.
Digital experience design is similar to exhibition design in that content, visuals, and
technology are creatively combined to provide an experience for visitors that achieves
specific learning objectives. A key part of the design process is determining when and how
digital experiences should be incorporated into an exhibition, and the best methods to
implement them. The success of digital experiences is not only based on their design and
function alone, but their placement, context, and the environment in which visitors
encounter them. Digital experiences should therefore be conceptualized early in the exhibit
planning process as an integral part of the exhibition design.
Based on these concepts and on what a typical exhibition must represent for visitors, KACs
will be implemented. The concept is to design centers where advanced technologies (Virtual
Reality, Mixed/Augmented Reality, immersive visualization techniques, man-machine
interaction tools and systems, each characterized by a different degree of “engagement”,
“expansion”, “personalization” and “gaming”) merge with the traditional museum practice
and the dissemination and communication activities of facilities such as Visitor Centers and
Info-Points. Exhibitions in KACs will be made more understandable and enjoyable and will
encourage interaction among users by the introduction of such innovative elements and
solutions. This evolved approach to KACs will make them valuable to both the local
community and incoming tourists.
Museum’s digital technologies can be classified in the following categories:
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Information Kiosks: a touchscreen with multiple choices (buttons). Visitors can use them to
select and view multimedia contents (videos, text and images, etc.). They are not considered
“interactive” because visitors cannot tailor the experience or alter the outcome in any way.
Interactives systems: they are designed to achieve specific learning and experience goals.
Users are given some objectives to accomplish and ideally are guided toward their
completion (learn by doing). They are able to control or influence the outcome of the
experience. Both positive and negative feedback can support the learning objective(s). The
interaction may involve a touchscreen or other type of controller (e.g., joystick).
Visual or Immersive Displays: digital experiences can achieve a variety of objectives within
the exhibition space, and in some cases continue beyond it. Digital displays can become
interactive without touch (gesture, sensor, projection), or be part of the exhibition
environment to provide a context or feel (immersive, projection). These experiences are
invariably more complex and require custom design and implementation strategies that are
an integrated part of the overall exhibition design.
Connecting to Online and Mobile: in-gallery connections to the KAC’s website and mobile
experience can include prompts to relevant digital content and to download the mobile app.
Social Engagement: connecting to social media conversations, sharing opportunities within
and outside the exhibition space, crowdsourcing and other participatory activities and
scheduled programs.
Labels, Signage: includes labels placed throughout the exhibition to link visitors to the
website, social media, or mobile content. Signage inside the KAC promoting its mobile
experience, and all of the physical to digital connections required to make visitors aware of
the digital engagement available to them.
Different technological solutions specifically design to be introduced within the KACs will be
described in the next sections along with some examples and brief specifications.
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3. 3D Visualization Systems
In general, a 3D Visualization System allows visitors to live a virtual experience inside a
reconstructed 3D model of a specific site such as an underwater archaeological area,
through a semi-immersive visualization obtained by means of a full HD monitor based on
passive 3D technology. The virtual model is a valid cognitive tool and is a fundamental
medium through which a user can interact with 3D models and agents in a virtual
environment (Bruno et al. 2010). This technology is currently widely applied into the world
of Cultural Heritage (specifically within museums, art galleries, etc.) as a tool for the
documentation, promotion and dissemination of ancient cultures and items. Therefore, the
relationship between 3D visualization systems and Cultural Heritage is more than
consolidated and cultural institutions, such as museums, are able to adequately exploit the
potential of this appealing technology (Figure 1).

Figure 1. Examples of 3D Visualization Systems © http://www.google.com/
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The introduction of such innovative tools into KACs could be useful to tell visitors the exhibit
more effectively and, as widely discussed above allowing for interaction with a wider
audience. In the specific field of underwater archaeology, all users (and not just divers) will
enjoy underwater archaeological items and discover a submerged site. Also, these tools
could be designed for their use into a KAC also based on the contexts and specific issues of
exhibitions and on what specifically KACs want to show to their visitors. In this way virtual
museum exhibitions could be designed. The use of such solutions, starting from a simulation
of a real or imaginary environment generated in 3D by digital technologies, will provide the
illusion of reality (Figure 2).

Figure 2. Examples of Virtual underwater environments.

As regards possible solutions usable within a KAC and related to underwater cultural
heritage, the setup of a virtual system is designed on the basis of a user centered design
(UCD) approach for VR systems (Barbieri et al., 2017) that allows to improve users’
experience and make an easy to use user interface that can be easily understood and
interpreted by a large variety of audiences, even by technologically naïve users (Bruno et al.,

Programme cofinancé par le Fonds de Développement Régional
Programme co-financed by the European Regional Development Fund

6

2017). In particular, different types of VR systems (such as monitors and projectors for
display, touch screen consoles and game balls for interaction) can be taken into account into
a museum/KACs exhibition, on the basis of the benefits and risks of the various solutions.
Below some of the most advantageous solutions for KACs implementation are presented.
They mainly consist in monitors, for the visualization of the contents, and desktop device
controllers for the interaction.

3.1 3D Visualization System configuration: 1 console + 1 monitor
This 3D Visualization System solution is composed by a 3D full HD monitor (1 monitor) along
with a multi-touch (1 console) for the user interaction and exploitation of the virtual
experience. Particularly, the touch-screen remote control is a device, fixed in a specific
position (Figure 3).

Figure 3. Example of a 3D Visualization System configuration: 1 console + 1 monitor
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This solution is generally adopted when the system is intended for unattended operation.
Also, since the console cannot be moved, it is possible to increase the screen size of the
touchscreen in order to enhance its legibility (Bruno et al. 2017).
Since the virtual exhibit was intended to be used by many different audiences, such as
students, tourists, etc., ergonomic studies have been performed in order to find the optimal
positioning of the visualization device and its control system. In particular, the grade of the
touch-screen console has been studied in order to keep users’ movements as natural as
possible, with particular attention to the most repetitive ones, i.e. the neck and shoulder
extension movements. The user interface displayed on the multi-touch provides all the input
functionalities needed to explore the 3D environment and to get access to the multimedia
data

3.2 3D Visualization System configuration: 1 console + 3 monitors
This system configuration is composed by three 3D full HD monitor (3 monitors) and a multitouch (1 console) for the user interaction and exploitation of the virtual tour. It differs from
the first solution (1 console + 1 monitor) for adding 3 monitors that allow multiple scenario
views of the same underwater archaeological site to be displayed simultaneously (Figure 4).
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Figure 4. Example of 3D Visualization System configuration: 1 console + 3 monitors
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4. Immersive Virtual Reality Systems
In the last decades different and various virtual reality (VR) museum applications have been
developed that basically assemble visual technologies, which put the image at the center of
the communication, with interactive technologies, demanding users to act and choose.
Some Immersive VR systems for KACs implementation are presented in the next subsections.

4.1 Immersive experience through Head Mounted Displays (HMDs)
An immersive environment is built by means of head-mounted display (HMD) technology.
The HMD isolates the user from the distractions of the actual physical environment and
encompasses the entire field of view, including the peripheral space. The user navigates in
the virtual environment by moving his/her head and interacting with a single or a double
wireless handheld controller (Bruno et al., 2013). In particular, the handheld controller is
used for an immersive scenario. Through these input devices, users instruct the software
about the desired orientation and direction to follow for exploring the virtual area and
predetermined Point of Interests (POIs). In the immersive environment, the POIs are enabled
directly by the user, by pointing and selecting them by squeezing the hair trigger of the
handheld controller. In this case, the multimedia contents are displayed within the virtual
scenario into a 3D frame (Errore. L'origine riferimento non è stata trovata.).

4.2 Immersive 360° video player
Immersive 3600 videos are video recordings where a view in every direction is recorded at
the same time, shot using an omnidirectional camera (3600 camera).
During playback, the visitor will have the control of the viewing direction like a panorama.
Through interaction with the environment, all senses are stimulated. When this happens,
the visitor is surrounded by a virtual reality that will enhance emotions and create unique
memories (Figure 6).
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Figure 5. Immersive Virtual underwater environment using HMD technology.

Figure 6. Example of immersive 360° video players © http://www.google.com/

5. Interactive touch screen & Multimedia Software
Interactive touch screen terminals are modern technology made for the multimedia
preparation of information and content in museums, making it graspable in the most literal
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sense. These tools offer positive experience to the visitors encouraging them to use modern
communication and learning tools. These solutions represent a new way to conceive a
Museum and could be a proper solution for KACs implementation: interactive and
interconnected with the help of multimedia.
In this context an exhibition is not only a simple place where information and history are
preserved, but a dynamic area, where fruition happens in many ways. The interactive
solutions and new technologies involve visitors to explore, learn and examine.
The shape and number of media that can be displayed on an interactive touch screen is
virtually unlimited, making available to user different types and level of digital information,
different interaction constraints and different types of activities. In relation to what a
museum exhibition wants to communicate, these advanced systems help users to find
information, discover, know and manage contents, independently and without ever writing
one line of code. A product easy to use and intuitive (Figure 7).

Figure 7. example of interactive wall © http://www.bwco.info/work/skypad/
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5.1 Interactive touch screen configuration 1: Information Kiosk
The interactive touch screen configuration 1 (Information Kiosk), is created to be used
through touch display for a simple and intuitive content navigation (Figure 8).

Figure 8. Example of Information Kiosk.

Users can easily zoom high resolution images with rapid gestures, watch videos, explore
interactive maps with points of interest and read contents. The touch response time is
generally fluid, fast and natural. These interactive solutions create unique experiences,
where users take control of their own learning process and where the museum objects and
tools interact and communicate directly with them. This offers different benefits. On one
hand, interactive technologies used to display of artworks (or archaeological sites, or other)
allows visitor see details about artefact itself, otherwise invisible to the naked eye and
sometimes to know archaeological areas, not accessible to everyone (such as an
archaeological submerged site).
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On the other hand, technological solutions integrated with the museum outfitting create a
complete visitor’s involvement, a full user experience that will not be forgotten. The
structure can be designed to perfectly fit in any area, such as Museums, KACs, etc. Custom
colors and sizes allow you to create a high tech piece of furniture that seamlessly integrates
with any type of environment.

5.2 Interactive touch screen configuration 2: touch table
The interactive touch screen configuration 2: touch table, combines a sleek, modern design,
with a simple and linear structure and a powerful multi-touch monitor. An innovative
technological solution, reliable and extremely advanced.
Thanks to the high performance offered by these devices, users can quickly and accurately
manage several simultaneous interactions. They are designed for multiple user experience
with natural and intuitive gesture, able to search for and select interactive contents, find
information by browsing books and catalogs, surf the Internet and use interactive maps.

Figure 9. Example of touch table in museums © http://www.google.com/

Programme cofinancé par le Fonds de Développement Régional
Programme co-financed by the European Regional Development Fund

14

5.3 Interactive touch screen configuration 3: interactive wall
The Interactive touch screen configuration 3: interactive wall, is an interactive, multi-touch
video wall able to offer detailed information about the exhibition and to guide visitors
through paths of knowledge. It represents the perfect way to create and manage media
content, to offer true experience to users in museums or exhibitions. Interactive contents
can be customized to provide the right information regarding the exhibition areas and the
artworks presented.
The interactive digital surface, in some cases, allows to more users to browse interactive
content at the same time (Figure 10).

Figure 10. Example of interactive walls © http://www.google.com/
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6. Signage & Communication in KACs
The aim of signage is to clearly and uniquely display information, create ease of wayfinding,
and attract a largest audience. In this regard, several surveys were carried out in museums
(galleries and exhibits) in order to gather knowledge from experts in the field, about the
signage design and implementation process. During these surveys, data concerning elements
of design, communication, digital versus traditional print and future signage innovations
were collected (Weiss, 2013).
The results of this research are now used to assist creators and implementers of museums
signage in uniquely displaying information to a large audience and developing the most
successful method to allow visitors to easily explore and take part to exhibit spaces (Weiss,
2010).
The feeling a sign provokes is much more important than the actual sign itself. For this
reason, the signage design process is of primary importance and it will have to be adapted as
a function of the context in which it will be applied (Calori, 2007).
In the specific case of KACs, signage must be in tune with what message they wish to convey
to visitors, with attention to details, colors, materials, and most importantly good
typography that will have to be simple to read, making the communication easy, interesting
and pleasant.

6.1 Signage & Digital Signage
Communication within the KACs will have to be consistent and uniform, obtained through a
coordinated communication system both in traditional and in digital signage.
In today's technological culture, it is not surprising that there is a noticeable shift from
printed signs to an increasing amount of digital produced information. This does not imply
the total abolition of traditional signage but their integration with digital systems (Weiss,
2013).
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Digital interactive solutions are beneficial because they engage users with graphics and
touchable items, allowing them to explore in autonomy. Additionally, they will allow visitors
to "decode" such information that is not immediately comprehensible. For example, the text
communication could be done through additional signs, captions, maps, graphs, videos and
information boards.
This growing trend toward digital signage can be due to the enormous cost minimization
associated to the absence of printing and to the ease and quickness of updating and
distributing information.
Nowadays exist several ways to display digital signals (Figure 11). Some of them, most
commonly used in exhibitions, consist of:
•

Text - Scrolling text. Either scrolling text, or text dynamically updated via external
Newsfeed source;

•

Images - Scrolling images, usually in the format of digital advertisement posters;

•

Video - Usually in the format of commercial TV advertisements.

Figure 11. Example of digital signage © http://www.dealerscope.com
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7. Conclusion
Subject of deliverable D3.7.1 has been the description of the possible solutions based on
digital technologies (such as Virtual and Augmented Reality, 3D rendering, immersive
visualization, etc.) to be used for the implementation of the Virtual Diving systems that will
be deployed in KACs.
A state of the art in digital technologies has been provided by outlining current best
practices in Museum’s exhibits. The main purpose was to identify the essential elements for
creating exhibit interactive solutions by introducing innovative tools and equipment usable
in KACs and to understand how museum visitors can interact with them.
The idea in KAC design is to create centers where advanced technologies (Virtual Reality,
Mixed/Augmented Reality, immersive visualization techniques, man-machine interaction
tools and systems, each characterized by a different degree of “engagement”, “expansion”,
“personalization” and “gaming”) merge with the traditional museum practice and the
dissemination and communication activities of facilities such as Visitor Centers and InfoPoints.
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