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1. Introduction

ARChaeoUrn is an Augmented Reality (AR) application developed by the Universitat
Politécnica de Valéncia (UPV) as part of the European ArchaeoPills project to support
practical hands-on training in archaeology. This educational tool allows students to simulate
the excavation process of a funerary urn in a safe and accessible augmented environment,
helping them develop essential archaeological skills without handling real artifacts and
thereby contributing to the preservation of cultural heritage.

The application is intuitive and accessible, offering multilingual support and compatibility
with a wide range of mobile devices. Through an interactive augmented reality environment,
users actively engage in a step-by-step simulation that faithfully recreates laboratory
excavation procedures.

This manual provides guidance on installing and using ARChaeoUrn and explains how to
make the most of its features. Our aim is to ensure that your learning experience is engaging,
safe, and effective.

2. System requirements

Before installing and using ARChaeoUrn, ensure that your device meets the following
minimum requirements to guarantee smooth and reliable performance.

Compatible Devices
¢ Android operating system:
o Android 10.0 or higher.
o The application has been tested on Android versions up to Android 17.0.
o Compatibility with later Android versions cannot be guaranteed.

e Rear camera: Required for detecting the image target and displaying augmented
reality content.

e Motion sensor (gyroscope): Recommended to enhance the immersive experience.
Hardware Requirements
e RAM: At least 3 GB is recommended for stable performance.

¢ Internal storage: A minimum of 200 MB of available storage space is required for
installation and temporary files.
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Connectivity

e Internet connection: Required only to download and install the application. An
internet connection is not required during normal use.

¢ Bluetooth/GPS: Not required.
Additional Recommendations
e Use the application in a well-lit environment.

e Print the image target on A4 paper or display it clearly on a flat surface to ensure
reliable detection.

e C(lose other applications while using ARChaeoUrn to improve performance.

3. Installation

Installing ARChaeoUrn is a straightforward process that allows users, regardless of their
technical expertise, to install and start using the application in just a few steps. The following
sections describe how to install the application on compatible Android devices.

Installing ARChaeoUrn

For Android devices:

1. To download the application, open the following link in your preferred web browser
or click the link directly in this document:
https://www.archaeopills.eu/XR/AR

2. On this page, find the section titled "ARChaeoUrn - Download" and click on the
corresponding link to begin downloading the APK file. The downloaded file will
normally be saved in your device's Downloads folder (Figure 1).

ARChaeoUrn.apk

upvedues-my.sharepoint.com
29 jul 11:40 165 MB

Figure 1. Downloaded ARChaeoUrn installation package (APK file).
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3. Tap the downloaded APK file to launch the installer, then tap Install to begin the
installation process (Figure 2). If a Google Play Protect warning appears, select More
details (if available) and choose Install anyway or the equivalent option to continue
with the installation. This warning may appear because the application is distributed
as an APK file rather than being downloaded from the Google Play Store.

B ARChaeoUrn

Do you want to install this
application?

Cancel Install

Figure 2. Installation confirmation dialog for the ARChaeoUrn application.

4. Once the installation has been completed successfully, a confirmation message
similar to the one shown in Figure 3 will be displayed. From this screen, tap Open to
launch the ARChaeoUrn application.

B ARChaeoUrn

App installed.

Figure 3. Confirmation of the successful installation of the ARChaeoUrn application.

5. Once the installation is complete, you can also launch the application by tapping the
ARChaeoUrn icon in your device's app drawer or home screen (Figure 4).
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ARChaeo...

Figure 4. ARChaeoUrn application icon.

Required permissions

e Camera: Required to enable the Augmented Reality (AR) experience. This permission
is requested when the application is launched for the first time.

e Storage (optional): Required only if you choose to save images of the virtual
excavation process.

To ensure that ARChaeoUrn functions correctly, it is recommended that you grant these
permissions.

Recommendations

e Ensure your device has at least 30% battery charge to avoid interruptions during
use.

Printing the image target

For the Augmented Reality simulation to work properly, you must print the image used as
the AR target (referred to in this manual as the "image target"), which is detected by the
device's camera to activate the augmented reality content.

This image is essential for displaying the virtual objects (such as the funerary urn and
excavation tools) correctly in the real environment.

1. Make sure you have access to a color printer.
2. Print the image target in A4 format (210 x 297 mm).

3. Place the sheet on a flat surface, free of wrinkles, reflections, or any objects that may
obstruct it.

4. Do not cut or alter the image, as this could affect the application's ability to recognize
it.

5. Use natural light or adequate artificial lighting when scanning the image with the
device’s camera.

6. Avoid laminating the printed image with a glossy material, as reflections may
interfere with image recognition.
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Downloading the image target
To download the image target, follow these steps:

1. Open the following link in your preferred web browser or click the link directly in this
document:

https://www.archaeopills.eu/XR/AR/

2. On this page, find the section titled "Image target - Download" and click the
appropriate link to start downloading the PNG file.

3. Print the downloaded image on an A4 sheet of paper.

Note: For convenience, a reference version of the image target is provided on the following
page of this manual. However, for the best tracking performance, it is recommended that you
print the original image target downloaded from the website.
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4. Available Languages

To ensure accessibility for an international community of students and archaeology
professionals, ARChaeoUrn offers multilingual support from the first time it is launched. This
feature allows users to interact with the application in their native language, making the
archaeological procedures easier to understand and enhancing the overall learning
experience.

Supported Languages

The application is available in the following languages:

Spanish
English
German
French

[talian

Changing the Language

You can change the application’s interface language at any time from the Language Options
menu by following these steps:

1. From the main menu (Figure 5), tap the flags icon located in the upper right corner

i)

Select your preferred language by tapping the corresponding flag (Figure 6).

The application will automatically switch to the selected language.

Tap the Back button in the upper left corner (-M) to return to the main menu and
begin the excavation using the selected language.
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Figure 6. Language selection screen of the ARChaeoUrn application, showing the available
languages: English, Italian, Spanish, French, and German.

5. Main navigation

The ARChaeoUrn interface has been designed to be intuitive, accessible, and user-centered.
From the main menu, users can access all the main features of the application, organized in a
clear and structured hierarchy.

Navigation flow

Figure 7 presents the navigation flow between the different screens of ARChaeoUrn. This
diagram illustrates how the user experience is structured, from launching the application to
interacting with the augmented reality excavation simulation. The diagram includes the main
screens and the navigation paths available throughout the educational experience.
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Splash

h
A
A4
Options
Cutside process

A 4

Lab Process '7

Figure 7. Navigation flow diagram of the ARChaeoUrn application, showing the main
screens and user navigation paths.

Splash screen
e  When the application is launched, a full-screen splash image is displayed (Figure 8).
e This screen remains visible for 5 seconds.

e Ifthe screen is not touched, the application automatically proceeds to the Main Menu
after 5 seconds.

e Ifthe user taps the screen before this period has elapsed, the splash screen is skipped
and the application immediately opens the Main Menu.

Figure 8. Splash screen.
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Main Menu

When the application starts, the Main Menu screen (Figure 9) is displayed with the following
options:

e Start: Opens the Field Process screen, where the archaeological context is introduced
through text and video.

e Credits: Displays a screen with the project credits, participating institutions, and
those responsible for the application’s development.

¢ Language (Flags icon): Redirects to the Language Options screen.

Figure 9. Main menu
Language options

e Figure 10 shows the Language Options screen, where users can select one of the five
available interface languages: Spanish, English, German, French, and Italian.

e The selected language is applied globally throughout the entire application.

e After changing the language, tap the Back button in the upper-left corner (“) to
return to the Main Menu.

Figure 10. Language options
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Field Process screen

e Figure 11 shows the Field Process screen, which presents an overview of the
archaeological excavation in the field and the subsequent transport of the funerary
urn to the laboratory.

e The screen also includes an informational video that can be played on demand and
illustrates the excavation process.

e Available buttons:

o Hide: Hides the explanatory text box to provide a clearer view of the video.

o Start: Opens the Laboratory screen, where the interactive augmented reality
simulation begins.

For the excavation and
documentation of cremation funerary
urns, we propose the application of
standardised protocols. Once we

locate an urn in the necropolis, we
proceed to identify the urn and the
set of associated elements that

Figure 11. Field Process screen displaying an overview of the archaeological excavation
process and a video of a real excavation.

Laboratory screen (Augmented Reality Simulation)

e Figure 12 shows the main screen where the Augmented Reality archaeological
simulation takes place.

e To use this feature, the printed image target must be placed on a flat surface.

e The device's camera detects the image target, allowing the application to display the
virtual objects (such as the funerary urn) on top of the printed image.

e From this screen, users can:

o Use virtual tools (Hand, Swab, Awl, and Brush) to excavate the urn layer by
layer.

o Interact with objects and receive visual and textual instructions.

o Document the process by taking photos at key moments.
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Figure 12. Augmented Reality laboratory simulation displaying the virtual urn on the
printed image target.

Credits screen

Selecting Credits opens the Credits screen, where users can view information about the
ARChaeoUrn development team, the ArchaeoPills project partners, and the project
acknowledgements (Figure 13).

Manuel Melichor, Josep Benedito

7 Authors: Special thanks to: ﬁ
" Lorena Zaragoza Portolés & 4 i @ g L G The Archaeological Museum ur o
AN M. Carmen Juan Lizandra / Sy a ' 6 Burriana and especially to José ’

fa and Juan Lorenzo Domlngu&y} :_
b ;
@u DU
‘'umal imo innova
B
| S UNIVERSITAT
G yversirar O ELTE L1 f UniveRSITAT
e’ DE VALENCIA L

Funded by

#ERASMUS"’ B vron evRoptenne m’ Erasm‘ﬁ: - the European Union

e Encichit les vies, ouvre los.

T

Funded by the European Union. The views and opinions expressed are those of the author(s) and do not
necessarily reflect those of the European Union or the Agence Erasmus+ France / Education Formation.
[ Neither the European Union nor the granting authority can be held responsible for them.

Figure 13. Credits screen of the ARChaeoUrn application, displaying the development team,
the project partners, and the project acknowledgements.

6. Excavation simulation
To begin:

1. Select the desired language from the Language Options menu (Figure 10).
2. Tap Start from the main menu (Figure 9).
When the practice starts, an introductory video will be shown accompanied by the following

explanatory text:
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“For the excavation and documentation of cremation funerary urns, we propose the
application of standardized protocols...”

For the excavation and
documentation of cremation funerary
urns, we propose the application of
standardised protocols. Once we

locate an urn in the necropolis, we

proceed to identify the urn and the

set of associated elements that
ey \

Figure 14. Introductory video and accompanying text describing the archaeological
excavation process, from the excavation of the funerary urn to its transfer to the laboratory
for micro-excavation.

1. You can scroll through the text using the scroll bar on the right side of the text box to
read the complete introduction.

2. Tap Hide to view the field excavation video (Figure 14).

3. If you want to return to the main menu, tap the Back button located in the upper-left
B

corner (ﬁ).

4. Toreread the text, tap the Information button (£ -'1).

5. Tap Start to enter the laboratory simulation.

Step 1: Removing the stone

The simulation begins with an urn covered by a stone (Figure 15). An Information icon will
appear (Figure 15).
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Figure 15. Initial Augmented Reality view displayed at the start of the application, showing
the funerary urn, the stone, and the Information icon.

When you tap the Information icon, the following text is displayed:
"This is a stone. Sometimes it was placed on top of the funerary urn to cover the burial... Now,

proceed to remove the stone. Use the hand-shaped icon..."

N
Before removing the stone, a photo must be taken using the Camera icon (.). Then, drag
the stone to the tray.

To drag the stone, select the Hand icon (), tap and hold the stone (Figure 16), and without
releasing it, drag it towards the tray. Once the stone is near the tray, release it (Figure 17).

Figure 16. Initial interaction with the funerary urn in augmented reality. Removal of the
stone with the Hand tool.
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Figure 17. Stone successfully removed from the funerary urn and placed on the tray,
allowing the excavation process to continue.

Step 2: Removing the gauze

After removing the stone, the urn protected by a layer of gauze is revealed. When you tap the
Information icon, the text explains:

"The next step is to remove the gauze.. Now proceed to separate the gauze. To do this, you
must use a swab soaked with solvent..."

Take a photo before proceeding. Select the Swab icon (-), the third icon on the toolbar,
and apply it with circular motions.

To use the swab, tap and hold it, then drag it in circular motions over the gauze covering the
urn (Figure 18). A progress bar on the left side of the screen will indicate the remaining time
required to complete this stage (Figure 18).

Figure 18. Removal of the protective gauze using the Swab tool.
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Step 3: Excavating soil with the Awl

With the gauze removed, excavation of the interior begins. When you tap the Information
icon, the text displays:

“For graphic documentation, take a photo of the current state. Then, proceed to remove the
layers or strata of soil...”

Select the Awl icon (-) and begin excavating the soil, following a stratigraphic criterion
(composition, colour, and texture).

To use the awl, select the fourth icon on the toolbar (-). Once selected, it will appear on
the screen. Tap and hold it while moving it across the soil to remove soil particles (Figure 19).
Similarly, a progress bar indicates the remaining time required to complete this stage (Figure
19).

Figure 19. Excavation of the soil with the Awl tool.

Step 4: Excavation of the surface layer
At this stage, when you tap the Information icon (Figure 20), another message appears:

"The surface sediment of the urn generally belongs to the final stage of filling.. The
appearance of the first bone fragments indicates the beginning of the cremation levels..."

Excavation continues with the Awl tool, paying special attention to the first bone fragments.
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Figure 20. Excavation of the surface layer.

Step 5: Cleaning with the Brush

Once more delicate remains appear, the brush should be used to separate small fragments
without damaging the archaeological remains. Tap the Information icon to view the related
information.

To use the Brush tool, select the Brush icon in the toolbar (), the last one. Just as you did
with the Awl and the Swab, tap and hold the brush that appears on the screen and drag it in
circular motions over the urn until the progress bar is completed (Figure 21).

Figure 21. Removal of small debris with the Brush tool.

Step 6: Discovery of the bone bundle

In the lower third of the urn, the main concentration of cremated bones appears (Figure 22).
When you tap the Information icon, the following text is displayed:
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"The bone bundle appears concentrated at the base of the urn... During the work process, a

record sheet will be created..."

It is recommended to photograph this stage and observe the different soil colours and bone

arrangement.

Figure 22. Lower third of the urn showing cremated bones and grave goods.

Step 7: Information on the findings

From this moment, you can tap on the bones and grave goods, and detailed information about
each will be displayed. At this step, it is very important to move the device as close as possible
to the bone or grave good you want information about and tap it. Figure 23 shows an example.

Incinerated long bone fragment,
probably from the leg.

Figure 23. Fragment of an incinerated long bone, probably from the leg.

Each finding should be documented by taking a photograph.
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Step 8: Reconstruction of the urn

Once the excavation and documentation of all the interior elements of the funerary urn have
been completed, the application offers an additional feature that allows users to visualize the
restored urn.

By tapping the Restore button (Figure 23), the 3D reconstruction of the funerary urn will be
activated, showing its restored appearance (Figure 24).

Figure 24. 3D reconstruction of the restored funerary urn.

7. Process documentation

An essential part of archaeological work, both in the field and in the laboratory, is the rigorous
and systematic documentation of each stage of the process. ARChaeoUrn incorporates this
practice into its educational simulation through a key feature: taking photographs at specific
moments.

Captures at each phase

During the virtual excavation process, the application will prompt the user to take
photographs at key moments during the procedure, such as:

e Before and after removing the stone

e After removing the protective gauze

e  When uncovering each significant layer inside the urn.
e Upon discovering the first bone remains.

e During the identification of grave goods.

These photographs not only simulate the professional archaeological practice but also allow
the student to review their progress and reinforce their visual understanding of the process.
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Integrated camera function

The Camera icon appears automatically when a photo needs to be taken.
The user can proceed to the next step even if the photo has not been taken.

The images taken are saved in the device’s gallery provided that storage permission
has been granted.

8. Usage tips

To ensure an optimal and smooth experience with ARChaeoUrn, it is important to follow

some best practices related to the environment, the device, and the use of the application.

Below are some useful recommendations to make the most of all the archaeological

simulation.

General recommendations

Find a well-lit environment: The application uses the device’s camera to detect the
image target and display virtual objects on it. Good lighting significantly improves
image target detection and the stability of the augmented content.

Place the image on a flat surface: The image should be printed or clearly visible on
a screen, without folds, reflections, or distortions. Avoid curved, inclined, or reflective
surfaces.

Avoid sudden device movements: Moving the phone quickly can cause the
augmented elements to become misaligned or lose stability. A steady camera helps
the application maintain the correct spatial alignment of the virtual objects. Smooth,
continuous movements improve tracking and help keep the virtual objects fixed in
the correct position within the real environment.

Grant the necessary permissions: Allow access to the camera and storage (if you
want to save images of the process). This ensures the proper functioning of all
educational features.

Keep other background applications closed: This helps the device run more
smoothly and prevents unexpected interruptions.

Battery and performance

Charge the device before using the application: The application may consume
more power than usual. It is recommended to have at least 30-40% battery charge
before starting a session.

Restart the device if you experience slowness or graphical errors: In some cases,
freeing up RAM can quickly resolve these issues.
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Connectivity

e Although the application works offline, a stable internet connection is required to
download and install it.

Recommendation

e Take time to read the explanatory texts and carefully document each step. This
practice reinforces archaeological learning and realistically simulates laboratory
work.

9. Authorship and copyright

Authors of the ARChaeoUrn application and this manual: Lorena Zaragoza and M.-Carmen
Juan

Special thanks to the Archaeological Museum of Burriana, especially José Manuel Melchor,
Josep Benedito, and Juan Lorenzo Dominguez.

The ARChaeoUrn application and this user manual were developed within the ArchaeoPills
project. The software, documentation, and associated materials are protected by copyright.
This manual is distributed under the Creative Commons Attribution-NonCommerecial-
NoDerivatives 4.0 International (CC BY-NC-ND 4.0) license.
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Related publication
The development and evaluation of ARChaeoUrn is described in the following publication:

e Zaragoza, L., Benedito, J., Melchor, ]. M., Interdonato, E., Juan, M. C. (2026). Exploring
funerary heritage through augmented reality: A training application for the micro-
excavation of funerary urns in the laboratory. Journal of Cultural Heritage, 78, 135-
144. https://doi.org/10.1016/j.culher.2026.01.003
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