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Abstract: One of the most common and efficient way to preserve ancient books is to digitize them, and 

make their content someway browsable. However, this process often does not take into account the fruition point 
of view. Exploiting the currently available technologies allows for new ways of content fruition, to attract more 
people and help them to better understand the available information. In this paper, we present a solution for an 
innovative and multimodal exploration of ancient books contents, using both touch and touchless gestures. This 
allows people for both near and far distance interaction, which results in different interaction models. 
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INTRODUCTION 
In recent years the interest in new methodologies and frameworks to access, manage, 

and visualize cultural heritage information has growing. The magnitude of the topic and the 
intrinsic interdisciplinary field has result in different research works on the related issues, 
such as infrastructure and architecture definition [2], data management [1], information 
visualization [3], and interaction [11] [5].  

Here we present our contribution in the innovative and engaging fruition of cultural 
heritage contents that are inaccessible or rare, such as ancient books. 

Our work is part of an ongoing project named BookAlive, which aims to integrate a 
workflow for acquisition and preservation of historical books and to define best practices for 
digital publishing objects in digital format, so users can enjoy them in their latest devices.  

In more detail, the project aims to allow for a new way to manage and to access ancient 
books that are stored in physical libraries. Nowadays ancient and rare books are at best 
only accessible through digital copies someway browsable. That is not so appealing from 
the user experience point of view. The projects goal is to define a new and innovative way 
to interact with books, either remotely or in the same place where they are stored, by giving 
“life” to them. 

The project BookAlive has many outcomes: first, the definition of a complete workflow 
to define, store, manage and access digitalized books in libraries. The second is the 
definition of the most suitable technological infrastructure to give users access to content. 
The third aspect is the application of innovative interaction modalities to engage users in the 
fruition of the books. 

In this paper, we focus on the fruition of illustrations in ancient books, allowing people 
for a live interaction and an immersive experience in an historical reconstruction. In 
particular, we implemented a system for interacting via both touch and touchless interactions 
with an ancient illustration, displayed in a public display. To achieve such purposes, a full 
technical infrastructure have been arranged and deployed. 

 
BACKGROUND 
The fruition solution we present here may be a particular application of an existing 

multi-purpose information provision system [4], whose overall infrastructure is depicted in 
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figure 1. The main functionalities of the system are defined for the two main type of users of 
the system: the administrators and the final users. The admin is responsible for the 
management of the system. She can upload data and organize information; she can also 
define the setup of the single modules of the system and the level of visibility of the 
resources. The end user interacts with the system to access the available information. The 
interaction between the modules takes place according to Service Oriented Architecture 
principles [10]. However, the implementation of each service has been realized as REST 
services. There are three main classes of services in the system: front-end services, back-
end services and middleware services. Front-end services define functionalities for final 
users like system interaction, selection and manipulation of information. The middleware 
services define functionalities like content adaptation, data manipulation and most of the 
business logic of the infrastructure. The back-end services define the functionalities for 
administrators like data management, system setup and component definition. The system 
is able to provide people with information over different channels (interactive kiosks, mobile 
devices, wall). Information is automatically deployed in different formats according to 
devices’ size and capabilities. 

This paper is about the deployment of contents over a particular channel in the front-
end part of the system using innovative presentation and interaction modalities. To this end, 
a component with its own ad-Hoc GUI has been designed as defined in the next subsection. 

 
Figure 1: Information provision system infrastructure 

 
SUBSYSTEM INTERFACE AND IMPLEMENTATION 
Our component is designed to allow for an innovative and immersive exploration 

modality of illustrations in a book, by interacting with one or more characters depicted in a 
scene, via touch or touchless gestures. Our case study is a scene representation taken from 
the manuscript called “Solennità lugubri e liete in nome della fedelissima Sicilia nella felice 
e primaria citta di Palermo” [7], that is preserved at the Bombace library in Palermo. The 
scene is depicted in a plate of the manuscript, suitably digitized. The plate describes the 
ceremonial apparatus put on stage by a procession in the city of Palermo in 1666, when the 
King Philip IV of Spain died, in order to hand down to posterity the sovereign's memory (fig. 
2). It shows the pantomime of the funeral, along with the social roles of participants, which 
determined their position in the queue. 
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Figure 2: The original plate in the book 

The plate, which is an illustration of the original book, conceptually become a "virtual 
window to step into in the event" to better observe the stories behind it, such as the different 
social groups along the serpentine procession, or the individual participants and their 
histories, the relationships with power, focusing the attention on specific elements in the 
scene. In the digitized plate, there are several superimposed interactive areas by which 
users can access detailed information on characters and social groups within the scene, 
and learn something about their histories (fig. 3). 

 

 
Figure 3: The GUI shows the plate made interactive 

 
Approaching the illustration it is possible to zoom, or to visualize details of the hidden 

particulars of table, such as knights' clothing or banners, musical instruments or the 
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coaches, revealing their secrets (fig. 4).  
 

 
Figure 4: Example of detailed information 

 
Interaction modalities: touch and touchless 
At the beginning of the interaction, the interface shows the whole scene, and a user 

can explore it via gestures. Users can interact both with touch and touchless gestures, using 
two hands or one in order to zoom and/or pan the image. 

The touch-based mode allows for: 
- tap gestures, consisting in a single touch with a single finger, as commonly seen in 

mobile touchscreen devices; 
- pinch-to-zoom, typical gesture that can be performed with two fingers, from either two 

hands or just one, by touching the surface with them and changing the zoom level 
according to the distance between the fingers; 

- panning gestures, used for moving the scene by touching the surface and moving a 
finger around the screen; panning occurs until the user stops touching the surface. 

The same kind of tasks (selecting, zooming and panning) can also be achieved using 
mid-air touchless gestures. Closing one hand into a fist and moving it around performs 
panning, the scene keeps move until the user opens the hand again (fig. 5a). The zooming 
gesture starts when a user closes both hands into fists, and it uses the variation of distance 
between the fists for modulating the scale factor. Opening one or both hand will stop the 
zooming action (fig 5b). 
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Figure 5: Touchless gestures supported by our system: (a) panning and (b) zooming. 

 
While panning and zooming can be easily thought as an extension of the 

aforementioned touch gestures, the task of selecting deserves a brief argumentation. 
According to the literature, many authors attempted to port the click (typical of traditional 
desktop WIMP interfaces), as well as the tap gesture, in the context of touchless gestural 
interactions. Those attempts have usually consisted in displaying a cursor (moved according 
to the hand position) and recognizing an activation gesture, chosen by designer accordingly 
with many user studies, in order to provide an intuitive and easily guessable way to interact 
with such systems. For instance, the Human Interface Guidelines by Microsoft (widely 
adopted by many Kinect-based applications for Xbox) suggest the use of a push gesture to 
select an object [8]. Alternative attempts consisted in using no activation gestures at all, 
allowing selection of an item just by placing the cursor on top of it [6]. Both these approaches 
present many drawbacks. Using an activation gesture will unavoidably make the system not 
intuitive enough for many users (who may try several activation gestures without guessing 
the right one). On the other hand, no activation gestures considerably increase the 
occurrence of unintended selections (a phenomenon strictly related with the Midas touch 
issue, and also known as the live mic problem [16]). 

In our system, we opted for a third path to be trodden between the two aforementioned. 
Instead of using an activation gesture, we allow selection by placing and keeping a cursor 
on an item. 

 
Supported Tasks 
In the previous discussion, we explained the possibility of using touch or touchless 

gestures to zoom, pan, and gather information about characters in the scene, by selecting 
some of them to display a text box. 

In addition to the possibility of reading such information, selecting one character (e.g. 
the viceroy, who occupies the top step of the social pyramid represented by the scene) will 
allow user for opening a new window, in which a 3D model of this character occupies the 
center of the screen. This 3D character has been inspired by several paintings and 
descriptions, in order to better reproduce its clothes and appearance [14] [15] (fig. 6). 

When this model is displayed, the user is invited to continue the interaction only in 
touchless mode (via an explicit text message displayed at the bottom of the screen). The 
interaction consists in animating the model accordingly with user’s movements (i.e. 
avateering). If the model touches his hat or another part of his clothes, then a message 
appears in the screen with a textual description. This represents the main infotainment 
content of our system: users can learn about historical costumes and society hierarchies by 
playing a touchless-based game (i.e. learning by gamification). 
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Figure 6: Live interactive 3D model of a character 

 
Implementation: hardware and software 
For implementing our module, we used Microsoft Kinect for Xbox One, connected via 

a proper adapter to a laptop PC with Microsoft Windows 8.1. The computer included 8 GB 
of RAM and a CPU Intel i7 5500U. An USB 3 controller was installed in such PC, in order to 
be compliant with the Kinect requirements [9]. We connected the laptop to an external 32” 
touchscreen, in order to support touch-based interactions. 

For implementing the system, we used an HTML5-based interface, completely 
decoupled from the software connected with Kinect. The latter was indeed written in C#, 
using the Microsoft Kinect SDK 2.0 for implementing the skeletal tracking. Microsoft 
implemented this algorithm (described in [12]) and included it in the SDK, so that it is easily 
and freely available for every developer. By using a library named Fleck [13], we have also 
implemented a web socket server in C#, and used this channel for sending Kinect data to 
the HTML5 client (using Javascript for connecting and receiving data via web sockets). The 
3D character has been created with Autodesk Maya modelling tool. The module framework, 
which is depicted in fig. 7, allows us for an easy adaptability to different 3D contents to be 
manipulated in a touchless way. 
 

 
Figure 7: Scheme of our system 
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CONCLUSIONS AND FUTURE WORKS 
In this paper, we described a novel solution to enjoy the graphical contents of ancient 

books. While the process of digitalization and indexing can result trivial, here we focused on 
the need of engaging users in the fruition of contents. To this end, we described how it is 
possible to interact with such contents via innovative multimodal interactions, both touch-
based and touchless. We also presented a possible implementation that includes a 3D 
representation and a live motion capture for an avatar-like interaction. 

In the future, we are planning to perform several user studies, including focus groups 
and in-the-wild evaluations [5], in order to evaluate how users are actually engaged by our 
solutions, getting more valuable data. To this end, we are going to deploy our system in 
several public places (e.g. museums, university halls, libraries, etc…), where users can be 
interested in getting information about ancient books. 
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