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Abstract: We present a mobile application that is bringing to life historic photo-
graphs of Heraklion by mapping them in historical routes within the city and of-
fering the visitor a dialogue with its social and historical context. At the same
time while visiting the public library where these historic photographs are exhib-
ited, the mobile app enhances the provided information by virtually replacing the
photographs with alternative views from different historic periods.
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1. Introduction

The invention of photography, more than one and a half-century in the past, revolu-
tionised the way we capture and communicate reality. This new form of communication
arrived in Crete, Greece in a troubled period of the Cretan State (1898-1913). Several
photographs taken during this period were used to create postcards used mainly by sol-
diers sending their news back home. These postcards today are an important part of the
Cretan cultural heritage and are considered a window into the past as they allow us to
virtually visit locations and sites altered in the modern appearance of the island.

For a long time this treasure, possessed by the Municipal Library of Heraklion, has
been on display and its digital version can be found on the web. In this work, we move
a step further by geolocalising these historical sources in the city of Heraklion, allowing
modern visitors to explore these sources at their place of photographic origin. This is
done through a mobile app available for download through the device app store.



2. Background and related work

Designing mobile applications for the presentation of multimedia collections re-
quires appropriate browsing and visualization approaches, because several new forms
of querying are available, such as localization and RGB-based image features detection
by utilizing the photographic sensor of the devices. As a consequence, a mobile app can
create more interesting user experiences, by supporting queries such as “Retrieve all
the images relevant to the location I’m currently in” [1]. Another consideration that
should be taken into account is the screen size of the device and the interaction style,
which means that all interactions should be meaningful and information should be at-
tractive and intuitive [2,3].

At the same time, Augmented Reality (AR) [4-6], a research domain for three dec-
ades that found a new ground of application through the evolution of mobile devices,
can be used to create compelling encounters with photographs of the past. More specif-
ically, using Mobile Augmented Reality the results of these queries can be visualized
in place and even blended with the reality as seen by the user’s camera [7, 8]. With this
novel approach, a tourism information provision system can enhance information pro-
vision before, during and after the visit. Furthermore, while visitors are in a destination
such systems can augment the physical landscape with information by integrating vis-
ual information to the video stream retrieved by the mobile device camera [9].

Today approaches that blend reality with digital content are exploited both in the
cultural and tourism sectors [10-15]. Some of these approaches combine mobile AR
with a web information system. Thus when at home, visitors may use the web to access
information which is in turn augmented when using the mobile while visiting the actual
site [16,17]. Finally, in the AR domain using 3D content and virtual humans has made
possible the revival of the past through the physical remains of the present (e.g. daily
life at Pompei) [18-24].

In this work, motivated by the potential offered through the augmentation of physical
paper with digital information [25, 26], we build on the state of the art in mobile tech-
nology applied in the domain of tourism and culture [27-29] and its application in real-
world scenarios [30, 31]. As such we propose a system that digitally augments and
brings to life historic postcards. The developed mobile application provides a twofold
augmentation by presenting postcards from the past when visiting the city centre of
Heraklion, and by augmenting the exhibition room of the Vikelaia municipality public
library by virtually replacing the post-cards with other historic photographs or photo-
graphs of the modern landscape from the location of the postcard.

3. Overview of the tour guide

Vikelaia Postcards is a mobile app that provides an AR-powered presentation of
postcards from the audiovisual archive of the city of Heraklion’s public Vikelaia li-
brary. The app also offers city route suggestions for visiting historical landmarks, build-
ings and important locations.



The Vikelaia library owns a significant amount of new and old postcards which are
displayed in an exhibition room. The majority of them are old photographs from places
around the city, including famous streets, squares, the Venetian port, gardens, etc. The
app offers an interactive map of the exhibition room that shows where each postcard is
located. Visitors can use the app to view detailed information for each postcard exhibit
and open the city map to see where each postcard’s location resides in the city.

Every postcard displayed in the library can be brought to life by interacting with it
through the device’s camera and viewing its contents through a different lens. Some of
them are transformed into different versions of the same landmark or location, while
others are replaced by images of their modern-day status, highlighting the difference
between then and now.

For users that want to see the modern-day locations that are depicted in the postcards,
the app suggests three different routes through the city, each with several stops that
highlight the most important sights depicted in the postcards. Walking directions are
also available to facilitate the tour.

The application is multiplatform and runs on iOS and Android phones and tablets.
On i0S, it is written in the Swift language [32], using the latest SwiftUl framework
[33]. Augmented Reality features are powered by the RealityKit framework. On An-
droid, it is written in Kotlin [34], using standard Android mobile development practices.
Augmented reality features are powered by the AR Core framework [35]. Both versions
of the app share a common JSON data source containing information on postcards,
routes and localized strings in both Greek and English. The Google Maps API [36] is
used to integrate the city map and its markers into the application.

4. Ul overview

The main page of the application provides the available options for interacting with
the collection of the municipal library (see Figure 1, a). From these options, the ,,Bring
the postcard to life* and ,,Then and now* provide different forms of augmentation. A
typical usage scenario is illustrated in Figure 1 (b and c) where the user is selecting a
postcard from the list to access its details while having the option to activate AR for
further augmentation. Another provided option is the localisation of the postcard on the
map of the city centre of Heraklion as shown in Figure 1 (d).

The city tour options are structured in a collection of alternative tours that the user
can take to explore different aspects of the city both today and in the past. The tour is
visualised on the mobile device providing also a suggested path within the city. When
on the move the user's location is also visualised by using the GPS data from the mobile
device.
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Figure 1. (a) Mobile App home page, (b) Selecting a postcard, (c) Postcard visualisation, (d)
Localising postcards in the city, (e) Available routes, (f) Route visualisation on the city map.



5. Evaluation results

The application has been developed following an iterative design approach, alternat-
ing prototype development with expert-based evaluation, with the involvement of User
experience (UX) experts and curators from the Vikelaia Municipal Library. The expert-
based evaluation was conducted based on the 10 heuristic guidelines [37], but also on
heuristic guidelines for mobile design [38] and mobile AR [39]. The problems identi-
fied throughout the various iterations fall into four major categories: user guidance,
navigation, interaction, and AR UX.

In terms of user guidance, it was pointed out that succinct instructions should be
provided for each AR functionality supported, allowing users to clearly understand how
they can initiate the AR experience and manipulate the virtual objects, thus supporting
them to fully engage with the AR content. Clear instructions were also important for
the city tour component, allowing users to understand how to personalize the experi-
ence.

Regarding navigation, issues mostly pertained to the usability of the city navigation
part, ensuring that information is consistently provided regarding the user’s current lo-
cation and orientation, nearby points of interest (POIs), and route from one POI to an-
other. Navigation in the short tours provided in the Library was also scrutinized to safe-
guard that users could successfully start a tour, pause, and resume it according to their
needs.

Interaction issues concerned primarily AR interactions, ensuring the accurate recog-
nition of AR-augmented postcards, system responsiveness to user actions for initiating
the AR functionality, short loading time, and adaptation to the user’s position and cam-
era movements.

Finally, AR UX considerations focused mainly on the discoverability and findability
of AR features, the visibility of Ul elements across different backgrounds, the minimi-
zation of Ul to make sure that it does not interfere with the AR experience, and the
alignment of the physical and virtual worlds.

6. Conclusion

In this paper, we have presented a simple, yet efficient approach to using historic
photography to provide an alternative form of visiting experience to the visitors of the
city centre of Heraklion. The approach uses modern AR features to present historic
photographs in the place where they were taken, thus opening a dialogue between the
present and the past. This dialogue also connects with the location within the city where
these historic photographs are on display providing even further features by replacing
the past with the present or providing views from other historic periods in a photo-
graphic timeline of captured moments of history.
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