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ABSTRACT: CH institutions face significant challenges in making their vast
collections accessible to diverse audiences, including researchers, museum profes-
sionals, children, and visually impaired persons. Traditional methods of describing
and retrieving CH assets are often static, inconsistent, and not tailored to specific
user needs. In response, the EU Horizon SHIFT project develops Al- and ML-based
toolkits to support automated, adaptive, and multimodal descriptions of CH objects,
supporting inclusive digital storytelling and improving accessibility.

1. INTRODUCTION

Don’t touch! Prohibitions on touching walls and
exhibits have always regulated the behaviour of
visitors to European museums. A popular
children's book, "The Rabbit School’, published
in 1924 by Albert Sixtus, aptly rhymed: 'Das
Beriihren der Figlren mit den Pfoten ist
verboten' (‘"Touching the figures with your paws
is forbidden'). Thereby an aesthetic of distance,
visual devotion and auratic detachment
developed out of a conservative concern for the
absolute preservation of the collection's
exhibits. This was sometimes interrupted by the
museum staff's explanations of the items.
However, traces of this powerful code of
behaviour have left their mark on museum
architecture and  furnishings, exhibition
concepts and visitor guidance systems.

Only in recent decades has it been possible to
break the hegemony of the sense of sight in
museums through the use of multisensory,
interactive and participatory mediation formats.
The wider opening to the public and the desire
to enable cultural participation regardless of
sensory, physical or cognitive limitations have
encouraged the implementation of
multisensory, inclusive and interactive access
modalities. New museum concepts now focus
more on multi-perspective storytelling than on
the canon of interpretation. Experiential
exhibitions and personalised mediation services
use a wide range of digital media technologies
to actively involve visitors in the museum
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experience and ensure the participation of all
social groups in an accessible dialogue with
cultural heritage.

Today, the museum is no longer a place of quiet
contemplation, but an orchestra pit for the
polyphonic concert of social discourse.
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New voices are making themselves heard in the
orchestra, preparing the media for the task of
mediation.  Artificial  intelligence  has
established itself as a permanent member of the
chorus, and it requires attunement and training
as well as precise guidance in the legal
foundations of its use. The voice of the large
group of so-called non-visitors to museums can
be heard loudly in the background. It calls for
the integrative role of culture and the social
interaction of museums in and with society.
What inhibitions need to be overcome and what
media communication strategies can be used to
make cultural heritage more attractive to the
diverse and heterogeneous audiences that have
hitherto kept museums at arm's length? The
original object of the collection continues to
play first fiddle, to use the image of the
orchestra pit. Today, it is no longer silent in the
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contemplative display case, but acts as a digital
twin in variable contextualisations and narrative
enrichments, challenging dialogue in multi-
perspective considerations and interactions with
the Citizens. This creates new challenges for
museums. The strategic integration of digital
formats now affects all areas of museum work
and will only be possible through the use of
efficient digital tools.

2. SHIFT: MULTI-SENSORY
PERCEPTION BASED ON Al AND ML

The SHIFT project ‘MetamorphoSis of cultural
Heritage Into augmented hypermedia assets For
enhanced  accessibiliTy and inclusion’
(https://shift-europe.eu/) takes these
developments into account. It harnesses the
potential of generative artificial intelligence
(Al) and machine learning (ML) to enhance the
attractiveness of cultural offerings and the
virtual visitor experience. At the same time, it
aims to provide curators and museum staff with
the appropriate digital tools to generate
attractive new content and to implement these
tools efficiently in their work. Particular
emphasis will be placed on widening access and
participation for visually impaired and blind
visitor groups. Multi-sensory interaction with
the collections through visual, textual, auditory,
haptic and olfactory modalities will also enrich
and enhance the general visitor experience.

2.1 SHIFT: OBJECTIVES AND
EXPERTISE

The concrete objectives of the Shift project are
focused on different areas of work in European
cultural heritage communication, in particular
the following tasks:

- to enable cultural heritage institutions to
successfully adopt digital strategies to promote
public engagement,

- to offer unique experiences to the visitors
through a hybrid of visual-auditory-haptics
sensors for experiencing cultural heritage,

- to enable digital interactions with cultural
assets using haptic technology,

- to represent cultural heritage to contemporary
times through the development of language
models,

- to adopt accessibility by design principles and
tools to promote compliance with International
standards,

- to implement tools for creating ownership
chain for protecting copyrights of digital media.
The project has been funded by the European
Commission under the Horizon Europe
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programme since the year 2022. The
consortium includes thirteen partners from
seven EU member states and one from an
associated country with the full range of

expertise required to realize the project
objectives.
SHIFT concortium members  orort GOZEX
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The expertise in improving appeal of cultural
heritage content is provided by Foundation for
Research and Technology - Hellas (FORTH),
by Queen Mary University of London (QMUL)
and by Massive Dynamic Sweden AB (MDS).
The expertise in enriching accessibility to
cultural assets is provided by audEERING
GmbH (AUD), The Technical University of
Munich (TUM) and Software Imagination &
Vision (SIMAVI).

The expertise for “Inclusion by design
methodologies” is offered by Deutscher
Blinden- und Sehbehindertenverband (DBSV)
and Eticas Research and Consulting (ERC).
Testing, evaluating and monetising of the
shift tools are supported by Semmelweis
Medical Museum of the Hungarian National
Museum (SOM), The National Association of
Public Librarians and Libraries in Romania
(ANBPR), Staatliche Museen zu Berlin —
PreuBischer Kulturbesitz (SMB), The Balkan
Museum Network (BMN) and The Heritage
Management Organization (HERITAGE).

2.2 SHIFT: TOOLKITS

A selection of key tools from the project's
ongoing development pipeline includes the use
of visual, auditory and haptic toolkits. Although
it is sometimes still a work in progress, the great
potential of the applications becomes obvious.
Text & Video to Affective Speech Synthesis
Tool

CH institutions face significant challenges in
making their vast collections accessible to
diverse audiences, including researchers,
museum professionals, children, and visually
impaired individuals. Traditional methods of
describing and retrieving CH assets are often
static, inconsistent, and not tailored to specific
user needs. In response, this tool enables
automated,  adaptive, and  multimodal



descriptions of CH objects, supporting inclusive
digital storytelling and improving accessibility.
The text and audio descriptions of historical
photographs, movies, videos, paintings or other
cultural artefacts facilitate their immediate
understanding by addressing different language
levels, from basic to specialist, as well as
alternative texts for visually impaired
audiences.
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At the same time, multilingual translation is
possible. All texts can be displayed in the
selected languages or simultaneously in natural
emotional language.

Text to Text Tool

The aim is to extract text from images, books or
manuscripts by Optical Character Recognition
(OCR). In the case of older texts, such as the
historical medical books in the collection of the
Semmelweis Museum, contemporary
summaries of the content can then be generated
in different languages and at different language
levels.
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Text & Text | Extract text from images (Optical Character Recognition (OCR)) and
Generate contemporary summarizations in different languages (LLM) and Retrieval Augmented Generation (RAG)

Detect and translate (instead of summarize)

The text obtained with the LLM is specified and
enriched using RAG (Retrieval Augmented
Generation) tools.
Haptic Representation
Environments Tool
Experiencing haptic feedback by haptic gloves
like WEART Haptics enables users to a better
understanding of the XR environments. Though
it might not precisely replicate the actual size
and material of the 3D artefacts the combination
of various sensory inputs, such as haptics and
background sounds, creates immersive and
engaging XR environments. This leads to closer
experience and orientation of surface-textures,

in Virtual Reality
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dimensions, volumes and temperature of CH
assets in the XR. With the SHIFT XR
accessibility framework, visually impaired
users will be able to navigate and explore virtual
environments with CH assets.

For each CH asset, users will be able to interact
with it, hear personalized information and
haptically explore it. For example, a virtual scan
of the bust of Nefertiti can be enhanced with an
audio description by touching hotspots, while
touching a flowing stream in a painting of a
river landscape triggers a cold sensation in the
fingertips.

Foreground - Background Detection Tool
Detecting and classifying automatically
foreground and background objects in digitized
paintings, videos or virtual environments is a
method for virtual enhancement of image and
video sequence analysis. It enables the
generation of short motion clips with
considerations on physical limitations in the
different zones.
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The process is useful for adding various
detected or planned patterns of motion to the
foreground or background of a static image,
updating patterns of motion, or zooming into
the foreground for preferred perception by
visually impaired people. For example, a
seascape can be virtually reanimated by adding
moving waves in the foreground and gathering
clouds in the background.
3D Extraction Tool
The 3D Extraction Tool uses Al to filter out
individual elements, such as figures or heads,
from two-dimensional artworks or relief-like
coins and medals, and translate them into a




three-dimensional format in an algorithmically
comprehensible and consistent way.
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Content of an image can be segmented,
analysed and integrated into other contexts and
game scenarios.

Image to Text to Speech Tool
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The Image to Text to Speech (TTS) tool is used
to generate descriptions of images, which are
then transformed and translated for different
reception contexts. In a second step, the speech
text is presented in natural and emotional
language using Speech Emotion Sensitivity
(SES) modelling techniques. Emotional
nuances of the speech are identified and
optimised for the interpretation of a work. In the
example of my presentation, you can hear the
difference in the way how children, visually
impaired people or art professionals are
adressed.

Landscape-2-Soundscape Tool

The Landscape to Soundscape tool enriches the
visual perception of a painting with its sonic
atmosphere. An acoustic event is performed
that corresponds to the visual appearance of the
painting. In contrast to the musical
interpretation of pictorial works, such as
Modest Mussorgsky's famous piano cycle
'Pictures at an Exhibition' from 1874, this is
more about the synaesthetic transformation of
the visible image into an audible one.
Recognising and reproducing the soundscape
associated with the visual impression proves
difficult in some cases.
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As the audio feature on Arnold Bocklin's 'The
Isle of the Dead' (3. Version, 1883, National
Gallery Berlin) shows, the synthetic generation
of the soundscape is misguided by a superficial
translation. Although the Al's intonation of
rippling water and wind rustling in the poplars
is justified by the 1:1 identification of a lake, a
boat moored on it and individual, slightly bent
poplars, it fails to capture the atmosphere of the
painting. The real image, instead, seems to
express the perfect, almost frightening stillness
of a smooth expanse of water on which a boat
glides silently. But how can silence be
expressed as an acoustic event?

Scenes in which movement is combined with
noise, and where the representation triggers an
expected sonic image in the mind of the visitor,
are much easier to resolve.
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In Schinkel's painting 'Cathedral by the Sea'
(1815, National Gallery Berlin), the acoustic
image of the clattering hooves of a group of
horsemen in the centre of the painting can
enhance the overall perception of the painting.
The soundscape does not only complement
audio description for visually impaired persons,
but also provides a multi-sensory experience for
sighted visitors in museums, in the creative
industries or in a gaming scene.

Stay tuned with SHIFT newsletter:
https://shift-europe.eu/
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