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Abstract. Technology can be an integrative tool with which to facilitate univer-
sal access to museums via multimedia and portable guides, making it more in-
clusive. In this way, this article describes the main findings in the design and 
use of our MGA (Multimedia Guides for All) approach. This approach involves 
a series of recommendations for the selection, application, preparation of con-
tent, maintenance, etc., of this type of computerized device, in order to achieve 
the “design for all” principles, giving everyone, with or without disabilities, 
equal access to the cultural heritage. Following MGA approach, a real study 
case is presented, in this study several prototypes were developed with the con-
tinues support and testing of different disability users associations. The MGA 
approach can be applied to other domains. Many of the conclusions in this arti-
cle have been drawn from an R&D Project financed by the Spanish Ministry of 
Industry, Science and Technology within the National Innovation and Devel-
opment Plan 2005-2008. 
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1   Introduction 

Different electronic guides with sign language videos and audiodescriptions are  
beginning to be introduced in museums [10][12] with the aim of allowing disabled 
visitors to explore them in a more independent and adaptable way, encouraging the 
inclusion of citizenship in the information society [5].  

Like related work, many museums have set up initiatives to create portable devices 
which make museum visits accessible to visitors with different types of needs. These 
devices are of a diverse nature and they enrich the visitor’s experience, some of them 
are referenced in this work. 

The approach MGA is designed to universalise access to mobile contents by in-
cluding sufficient configuration and adaptation features, enabling people with or 
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without disabilities to make equal use of them. Thanks to this features, the applica-
tions in museums have the potential of becoming an essential tool in museographics. 

Section 2 discusses about museographics in relation to use of multimedia guides. 
The approach, MGA (Multimedia Guides for All) is showed in Section 3. Section 4 
describes the case study, GVAM (Virtual Accessibility Museum Guides). Finally, we 
offer some conclusions and areas for future research. 

2   Museographics and Virtual Guides  

Museography is the science that studies the construction of museums, and the exhibi-
tion acquires a very special importance as a system for presenting pieces and the way 
they are arranged for the public [8]. This involves the application of the museological 
requirements of the project, taking into account the architecture, the collection, the fi-
nancial and human resources, and other factors limiting “how” the museum is pre-
sented to its visitors. In this context, traditional guides are a resource in short supply. 
They are employees who are experts in the content and narration of the pieces on dis-
play, their social or human historical context. They give life and vigour to the mu-
seum and even entertain visitors, making their visits stimulating rather than boring, 
and of course, educational, who are capable of responding to any situation, question, 
type of audience, emergency, etc.  

This need for training in content, social skills, language, etc. and the growing num-
ber of ever-increasingly demanding visitors mean that museums must find educational 
resources to complement the services of this traditional guide.  

What’s more, visitors’ behaviour has changed and they now avoid from forced 
human contact and predefined routes. Faced with the linear nature imposed on the ex-
periences and social interactions taking place in museums and in other cultural ex-
change areas, many visitors prefer to be free to explore the depths of the museum on 
their own, and place great value on the ability to participate in the experience of sci-
entific discovery, whether it is archaeological, biological or technological, etc. 

2.1   New Technologies as Tools at the Service of the Visitor 

It is true that the use of new reference and exhibition media based on information 
technology has been very helpful to museums when it comes to attracting and satisfy-
ing large numbers of visitors. However, it is less certain that they have become part of 
the actual educational process resulting from the contact and the participation in the 
cultural item in its pure, proximal state (the piece on display), and which should be in-
tensified by this type of system. 

The traditional purpose of museums has been to acquire, preserve, communicate 
and exhibit the pieces and contents of their collections or the field of knowledge in 
which they specialise. Although the focus is on people and their interests and prefer-
ences, the obvious solutions of the modes always need to be avoided in favour of an 
approach supported by the orderly, balanced development of these functions [2]. 

Therefore, these new technologies must be applied from the perspective of the 
value they contribute to these traditional functions and, lastly, to developing new 
ones, taking into account the three basic characteristics of new museums (Santacana, 
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2005, p. 640) [9]: “The inexistence of any earlier requisites for understanding any 
type of exhibition, the educational factor applied to all types of audiences and the 
preference for open visits as opposed to closed circuits. Only then will real innova-
tions be possible that do not pervert the essence of the museological project itself”. 

2.2   Virtual and Personal Guides 

There have always been guides in museums. These are the people who act as a bridge 
between the visitor and the knowledge hidden in the pieces, impenetrable for many 
without the help of the friendly, personalized explanations of these employees. 

About 35 million audio guides are distributed daily in several cultural centres [12]. 
Interactive guide devices are no substitute for these specialists; however, they do 
complement their activities by: 

• Serving a large number of visitors at a reasonable, affordable price. 
• Giving explanations in several languages. 
• Adapting to the needs of single individuals rather than group. 
• Encouraging and facilitating exploration of the museum by personalising the 

explanations, depending on the facilities, according to needs for accessibility, 
time available, itineraries based on specific pieces of interest, themed itineraries, 
preferences, etc.  

• To facilitate, depending on its configuration, the work to modify its contents 
and therefore the explanations given by the institution. 

• To enable the visitors to contribute in situ to the museum contents. 
• To have greater control over and precise statistics about the use visitors make of 

the museum. 

3   MGA (Multimedia Guides for All) 

Our approach born in the context of an R&D project called GVAM (Spanish acronym 
of Accessible Virtual Guides for Museums) detailed in section 4. It’s the result of re-
search, and conclusions after putting them into practice in real experiments. The ob-
jective of this project is to provide design guidelines for any mobile or portable device 
showing multimedia and audiovisual contents, so they can be accessed by people with 
sensory and cognitive disabilities. 

The application of MGA in tour guides defines a portable, interactive device that 
helps and guides visitors through a place of cultural interest such as a museum, trans-
mitting information through different media (which could be text, images, video, au-
dio, etc.), being their use adaptable to the visitors’ different sensorial and cognitive 
conditions.   

After reviewing issues concerning museography that affect direct user interaction 
in a museum, and seeing how these can be transferred to a virtual interaction within 
the field of multimedia guides, is presented as proposal in this paper a series of basic 
recommendations with the hope that such guides will offer a universal and accessible 
design.  

In the museum setting with application of MGA approach, GVAMs are revolution-
ary in the way they present and give access to their content to people with disabilities, 



534 B. Ruiz et al. 

and all other visitors, meaning that museums do not fall into the digital gap, but in-
stead strengthen everyone's inclusion in the knowledge society.  

3.1   Accessibility Mechanism 

Any MGA device should be based on a usable, accessible design, which defines all its 
characteristics from inception, leading to the availability of the advantages described 
in 2.2. To do this it must include menus or assistants that enable multi-language con-
figuration and audiovisual accessibility resources adapted to times and interests, as 
well as the possibility of freely obtaining more information about each element, etc. 

In this approach, a proposal of accessibility requirements to consider in the design 
of a multimedia guide based on standards, regulations and solid studies [6]. On the 
one hand, guaranteeing the accessibility and usability requires the extrapolation of 
concepts included in legislation, standards and other recommendations regarding the 
standardization of requirements, adapting them to the context and specific domain of 
museums. Regarding international regulations, the design takes into account the “ISO 
TS 16071-2003 for Software Accessibility” [4] and the technical standards in Spain 
about requirements for software and hardware accessibility and the application of al-
ternative contents for predicting accessibility such as subtitling, audio descriptions 
and Sign Language, etc [1]. Usability criteria and principles of Universal Design were 
considered. For standardization documents, the W3C as Web Content Accessibility 
Guidelines (WCAG 1.0 and 2.0) [14]  from WAI, and MWBP flip cards of best prac-
tices for mobile Webs [13]. Relevant documents from the NCAM (National Centre 
for Accessible Media) were also reviewed as to their relation with multimedia acces-
sibility in multimedia and self-navigation menus, among others works. 

In order to undertake such a diverse type of study always keeping accessibility in 
mind, an approach was adopted to prepare the mechanisms for accessibility. 

In the context of MGA we are interpreting the term “accessibility mechanisms" to 
mean a tool that makes the contents available to specific users. There are several 
audiovisual accessibility resources according to the needs of the users that can be in-
tegrated in portable devices, and in the future these will be improved upon and will 
increase in number.  

Thus, it was considered [6] in the case of those who do not have access to the 
soundtrack, the resources available should be subtitling and a signing window. In the 
case of people who do not have access to the images, they will be provided with audio 
descriptions, audio navigation, magnification and a contrast modifier. It must be pos-
sible to configure these resources freely so that, regardless of the person's physical 
and sensorial condition, they can be used at any time they are considered useful tools 
that improve the usefulness of the device or the application itself.  

Every device following MGA approach must give a single access with configura-
tion options rather than offering different accesses according to the type of user. This 
principle is subject not only to commented regulations and standards, but is also sup-
ported by the international principles of “Design for all”, which have an evident im-
pact on this approach: 

• The layout of the reference interface. 
• The layout of the units of content - navigation. 
• The layout of the physical control elements. 
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• The ergonomics (weight, size, transport aids, battery life, etc.). 
• The solution for updating contents 
• The question of accessibility. 

3.2   Integration and Compatibility of Audiovisual Accessibility Resources in 
Portable and Mobile Devices 

Whenever designing the behaviour, the placement of the different accessibility re-
sources on the screen and audio must be taken into consideration, and its synchroniza-
tion must be arranged in a manner that users can operate them logically according to 
their needs.  

The areas reserved for accessibility resources must be equivalent to those occupied 
by first level content in the textual information, graphical or audiovisual context for 
people without disabilities. In order to orchestrate this, the following matters are taken 
into consideration: 

• Regarding the placement of subtitles, it is recommended that these be placed in 
a box at the bottom of the screen, which will be permanent and may be hidden 
by the user. This box may also be hidden automatically in the event that no sub-
titled content is being shown. 

• Due to the small size of the PDA and UMPC devices, it is reasonable that a sign 
language video would be provided as an element separate from the layout of the 
other content, appearing in a floating window which can be dragged and hidden 
by the user. This will prevent considerable space being wasted, which is better 
occupied by the actual museum contents. If, on the other hand, a fixed position 
is chosen, if possible, this will be placed on the top right hand side of the screen 
so that it follows the direction of reading. 

All the accessibility resources will be synchronised at all times with the corre-
sponding audiovisual elements, in such a manner that the associated play functions for 
audiovisual content also affect these resources, as well as possible automatic pauses 
due to the user's interaction with the application, such as, for example, a menu. 

4   GVAM: Our First MGA Prototype 

The GVAM is an R&D project1 of the Spanish Ministry of Industry carried out by 
Dos de Mayo Ltd., the firm that leads the team integrated by The Spanish Centre of 
Captioning and Audio Description (CESyA)2, in collaboration with Carlos III Univer-
sity of Madrid3, CNSE Foundation4, The ONCE Foundation5 and the General Direc-
torate of Museums and Cultural Heritage under the Ministry of Culture of Spain. As a 

                                                           
1 FIT-350300-2007-45 Spanish Ministry of Science and Technology. 
2 www.cesya.es  
3 www.uc3m.es  
4 www.cnse.es  
5 www.fundaciononce.es  
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specific application domain the Spanish Museo del Traje (The Costume Museum)6, 
was used, but the aim is to obtain solutions which are easily adaptable to different 
types of museums. The National Dress Museum of Madrid is a pioneering space in 
museology approaches, both in management exhibition, and artworks presentation 
through the use of new technologies as an information and training resource.  

4.1   Hardware 

The GVAM application meets at the current stage of development, with most of the 
design specifications defined in this document for MGA, representing the only solu-
tion to truly provide universal and adaptable museum contents at the international 
level.   

The hardware relies on the UMPC (Ultra Mobile Personal Computer) category and 
is also consistent with the MGA specifications, the needs of the R&D project and with 
the configuration of most museums. These are, broadly real time positioning, with 1 
meter error and without cable installation needed, meaning no visual impact in the 
museum walls. The Portable Device weights less than 500g, works over Windows XP 
and Adobe Flash, offers connectivity via WIFI and RJ45 and gets 3 hours of battery 
operation. It has physical navigation buttons and joystick, as well as a touch screen, 
desirable alternative for users without visual disabilities. The screen is 7 inches wide-
screen and 1024x600 px. An optional belt at the waist, as a device stand for people in 
wheelchairs and for another physical disabilities, is also available. The actual working 
prototype is planned for 2009 and has already established an action plan for promo-
tion by the end of 2008. 

 

Fig. 1. Hardware components of the GVAM 1.0 prototype 

4.2   Structure and Content 

The organisation and nature of the contents are very much predefined but each mu-
seum, and it has its own peculiarities to which the content of the guides must be 
adapted. 

                                                           
6 http://museodeltraje.mcu.es/  
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Likewise, titles comprise a first level within the description of each piece, the sec-
ond is the formal description and the third is the contextual information. 

The content included in the GVAM is placed in these last two levels. Although the 
GVAM can also be used to identify the piece using photographs, the user would have 
to confirm this with the corresponding title, which is why the information presented 
on the screen must be organized in the same way as that provided in the titles and 
panels adjacent to the works. 

 

 

Fig. 2. Screenshots of the GVAM 1.0 prototype application 

With regard to the drafting of the content, reference can be made here to WCAG 
1.0, 2.2. “Content developers must make the content comprehensible and navigable. 
(…) Not all users are able to use the visual clues such as maps, navigation bars, con-
tinuous frames and graphics that guide sighted users around the desktop”[14]. 

In the context of the museum, the semantic labelling of the content must also  
help guide the visitor, particularly when searching, if this function is activated and 
make the interoperability of contents possible [3]. Semantic labelling is also essential 
to give consistency to the database, beyond the taxonomies the museum may have  
established. 

When the user starts using a GVAM, and once the language and accessibility re-
sources have been configured, the user will be able to use it. The user is  presented 
with the basic content that will provide the following basic information: 

1. Welcome and introduction to the museum. The structure of the content in the 
application will be presented to the user for information purposes. 

2. Information about the guide itself. Explanations of its features, as well as a list 
of contents and the type of contents. 

3. Information about where the user is at the time of listening to the introduction 
and the physical layout of the building. 

Among the additional tools, it is recommended that a corresponding glossary of 
terms in the chosen language be included, which will also affect the sign language. The 
sign language glossary will comprise a series of terms and their corresponding videos, 
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in which the signer shows the sign and explains its meaning. In this respect the FCNSE 
(The Spanish Confederation of the Deaf), in its experience with this type of resource in 
the development of the sign language guides for the Reina Sofia National Art Museum, 
suggests that the entire application of subtitles should show the words included in the 
glossary in a different word or underlined to show they are available. 

5   Conclusions 

Museums are part of this new connected knowledge society. The museum solutions 
must be sensitive to this situation and take advantage of new ICTs. In this evolution, 
one should not repeat past mistakes or obviate main problems such as universal  
accessibility. We have presented some of the main requirements that the final MGA 
guidelines will include. While user testing is still ongoing in order to ensure its full 
validation, the experiments already done and the good feedback from users and af-
fected collectives associations push us to continue our work. We believe their benefits 
affect not only to disabled visitors but also to the whole public of a museum, which 
ensures profitability at any exhibition, in terms of entertainment, education, knowl-
edge transfer and overall satisfaction of the people. 

6   Future Lines 

Our approach was initially conceived for a GVAM like device, but we concluded our 
recommendations will be also applicable to other mobile devices. Nevertheless, in or-
der to test the GVAM prototype and to validate our approach in this context, more 
user testing and comparison analysis of the main tourist audio and multimedia guides 
currently available in the market and through out several museums is still necessary 
and it will be done. 

 As we are part of a public centre, the aim of our group is to make progress in the 
establishment of regulations in the European and Spanish contexts, regarding audio-
visual and multimedia accessibility over mobile contexts, firstly those requires access 
to information over physical media, like museums, natural and historical heritage 
wholes and even urban environments with a high density of communication media. In 
next stages, any kind of mobile media will be taken into consideration. 

While this testing is finished, a publication with an informative character, with the 
collaboration of the organizations representing the disabled, will be published before 
the end of the year to introduce the museum educators departments and boards to this 
topic. Keeping the character of similar accessibility studies [7][11], publication would 
be presented as a guide with recommendations and best practices for including re-
quirements in GVAM like devices. 
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