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Abstract
The current paper presents the role of mobile devices and technologies in the promotion and valorization of cultural heritage elements from galleries, libraries, archives and museums, in the context of knowledge-based society. Key aspects of cultural heritage digitization are highlighted and a mobile application for cultural heritage promotion is described. The mobile application was implemented as a virtual exhibition, available on mobile devices with Android operating system. A survey was realized on a number of 100 students who have used the mobile application on their smartphones and tablets. The results of the survey were analyzed in order to highlight the quality characteristics of the mobile application. 
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1. Introduction
Nowadays, when mobile technologies have registered a very high evolution in all the activity fields and mobile devices have changed the way in which the people are communicating and collaborating, it is mandatory to take into consideration their role in the cultural institutions. Mobile technologies offer the possibility to access the content anytime and from everywhere. Also, in the last period, when mobile network operators have offered high quality internet access, the internet traffic realized on mobile devices was bigger than the traffic made from personal computers. All these advantages must be exploited in the cultural heritage area to access digitized cultural objects, displayed as virtual exhibitions or virtual collections. Taking into consideration that people have no time to visit art galleries, libraries or museums and they are very selective when they spend some time in a cultural institution, it is important to attract visitors by implementing cultural virtual exhibitions on mobile devices (Filip et al, 2015).
By digitizing multimedia collections within libraries, archives, museums and other cultural institutions, are ensured the knowledge, development and protection of national cultural heritage.
The new information technologies not only provide a better understanding and protection of cultural objects, but promise more direct visitors for cultural institutions. The objective of the remote access to collections is not to get visitors outside cultural institutions, but rather to stimulate them to visit.
Virtual exhibitions allow expanded multimedia access to cultural heritage from libraries, museums and art galleries, increasing the public interest for collections (Natale et al, 2014), (Minelli et al, 2014).
2. Cultural Heritage Digitization
When speaking about the digitization of cultural heritage, we must take into consideration that at the moment only 10% of the European cultural heritage has been digitized. This means that it is a lot of work to do in this area and the digitization process require additional resources, in terms of money and human labor. 
The digitization of cultural heritage must be realized as follows:
· scanning and photographing cultural heritage objects from libraries, museums, archives, art galleries;
· processing and cataloging digital objects and placing them in the internal informatics systems from libraries and museums;
· aggregating the databases from libraries and museums in a single database at national level.
It is necessary to use the national and European cultural heritage as a strategic economic resource that will generate revenues in the following years. The ways of implementation of this strategy are as follows:
· using digitized cultural heritage in education to increase the cultural level of young people;
· promoting cultural heritage objects and their inclusion in virtual exhibitions, accessible on the web or on mobile devices;
· valorization and marketing of digital objects of national cultural heritage;
· reusing digitized cultural heritage in the creative industries, research field, education, tourism.
3. Mobile Application for Cultural Heritage Promotion
A mobile application was created to implement a virtual exhibition about the first women members of the Romanian Academy, respectively Queen Elisabeth of Romania, Queen Marie of Romania, Ana Brancoveanu de Noailles, Elena Văcărescu. The exhibition was opened to the public on April 03, 2015, at the Romanian Academy Library and it was organized with the occasion of 149 years from the birth of Romanian Academy.
The mobile application was available for testing to any interested user of a smartphone or tablet with Android operating system. Some screenshots of the application are shown in Figure 1.

Fig. 1. Mobile virtual exhibition „The first women of the Romanian Academy” 
Source: (Ciurea & Filip, 2015)
At the launch of the application, it starts with a SplashScreen activity type to introduce the visitor inside the virtual exhibition. The SplashScreen activity type automatically closes after five seconds, and then the user is redirected to the main application activity.
Figure 2 presents the SplashScreen activity type of the mobile application.

Fig. 2. The SplashScreen activity of the application


Fig. 3. The activity for presenting the application details
The mobile application was developed using the Eclipse development environment and Java programming language, with SDK support specific to Android platform. The application contains four activities, namely:
· the main activity, which contains the home page of the application and includes two buttons to access the other two activities;
· the activity for exhibition description, which contains a brief description of Queen Elisabeth, Queen Marie of Romania, Ana Brancoveanu de Noailles and Elena Văcărescu;
· the activity for the exhibition presentation, including a photo gallery of the first women members of the Romanian Academy, each photo being accompanied by the name of the person it represents;
· the activity for presenting information about the application (developer contacts, copyrights).
Figure 3 presents the activity for presenting information about the application.
Figure 4 presents the option to display detailed information about the selected image in the gallery included in the virtual exhibition. This feature was implemented in the mobile application using a contextual menu. When you click an image in the gallery for a few seconds, it activates the contextual menu with the option "View Details". By selecting this option from the menu, it activates a custom control to display details about the selected image.
         
Fig. 4. View details about the selected image from the gallery of virtual exhibition
Users have the possibility to send feedback to the mobile application developer, comments and suggestions on the virtual exhibition, by accessing the option "Exhibition Feedback" from the main menu (Figure 5). When accessing this option, it automatically generates an email message, where the user can write comments or suggestions you want.

Fig. 5. Option for sending feedback about the virtual exhibition


Fig. 6. Statistics about number of image views
It was implemented the possibility to measure the user behavior within the application, by counting the number of views of each image in the virtual exhibition gallery. Statistics about the number of views of each picture in the gallery are displayed to the user and may be sent by email by accessing the option "Exhibition Feedback" from the main menu. Statistics about the number of accesses are shown in Figure 6.
It was realized a study on the use of mobile application and the objective of this study was to analyze the users characteristics and usage patterns of mobile application, in order to measure the user behavior.
The survey was conducted using an online survey conducted with Google Forms on a number of 100 students who have used the mobile application on their Android devices (smartphones and tablets). The data collected helped to improve aspects of users interaction with the mobile application, created as a virtual exhibition.
The main quality feature of the mobile application, which was measured by the survey was the usefulness characteristic. The study results are presented in Table 1.
Table 1. Results of the survey on the use of mobile application

	Characteristics measured
	Satisfactory
	Unsatisfactory

	Main activity content
	72%
	28%

	Main activity graphical aspect
	79%
	21%

	The image download speed
	65%
	35%

	Navigation inside the application
	71%
	29%

	Graphical aspect of the activities
	84%
	16%

	Navigation between activities
	77%
	23%

	Multimedia content
	68%
	32%

	Personal information requested
	55%
	45%

	Network traffic usage
	51%
	49%

	Storage space required
	89%
	11%


Source: authors based on (Feliciati & Natale, 2008)
The data presented in Table 1 are displayed in a graph shown in Figure 7. As shown in the graphical representation, the satisfactory responses predominate in the total responses for each category analyzed.

Fig. 7. Results of the survey on the use of mobile application
The graphical representation of survey data highlights the satisfactory answers of mobile application users, which are higher than the negative answers provided.
4. Conclusions
Virtual exhibitions implemented using mobile technologies allow the valorization of national cultural heritage by facilitating the user access to rare collections, such as historical documents, old and rare books, manuscripts, paintings, coins, available in the virtual environment on mobile devices, such as smartphones and tablets. 
In the near future, mobile devices will become the best interface for accessing elements of cultural heritage in digital format, given the upward trend of mobile technologies and mobile devices market.
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