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Abstract

Artwalk is a mobile application that enables users to discover and understand urban street art through an Al-pow-
ered multi-agent system. This project introduces four collaborative agents— Camera Crew, Info Crew, Audio Crew,
and Route Planner—which interact to identify artwork, provide contextual data, generate spoken descriptions, and
guide users through curated city routes. Built with React Native for the frontend and FastAPI for the backend, Art-
walk integrates local language models (LLaMA3, LLaVA) via Ollama to analyse and interpret user-submitted images.
The system sources data from streetartcities.com and supports audio and visual accessibility. This article presents a
technical overview of the system architecture and agent functionality, highlighting the app’s potential for education-
al, cultural, and inclusive urban exploration.
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1. Introduction 2.1. Camera Crew (classify_image)
Street art is an ephemeral yet culturally rich form of The Camera Crew serves as the initial interface between
expression that often remains unnoticed in everyday the user and the Artwalk app. When a user submits a
urban life. The Artwalk app seeks to bridge this gap by photo of a street artwork, the agent processes it using
transforming cities into open-air galleries, inviting users the visual-language model LLaVA. In the first run, the
to explore public artworks through an Al-assisted mo- model attempts to extract key information such as the
bile experience. By using a decentralised architecture artist’s name, the title of the artwork, and a brief de-
composed of specialised Al agents, Artwalk offers iden- scription.
tification, interpretation, and navigation features in real
time. This paper outlines the conceptual and technical If the initial result contains only a generic description
framework behind the app’s development. without identifying the artist or artwork, a second LLa-
VA run is trig-gered. This follow-up uses the previously
2. Referencing Style generated description as contextual input to improve
Artwalk’s user experience is driven by a distributed Al the accuracy of identifica-tion or fill in missing metadata.
architecture where each “crew” represents an autono-
mous functional unit. These agents collaborate in se- In cases where the first run does return names but they
guence to process input from users and generate con- are uncertain or incomplete, the second run also serves
textual, multimodal output in return. as a val-idation step, confirming or refining the initial
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output. Once both runs are complete, the aggregated
and verified informa-tion is passed on to the Info Crew
(detail_agent) for further enrichment and structuring.

2.2. Info Crew (detail_agent)

Building on the Camera Crew’s output, the Info Crew
agent augments the data with descriptive metadata.
This includes interpretations, biographical notes, sty-
listic analysis, and references to similar artworks. The
enriched response is generated through local LLaMA3
models and formatted as a structured JSON object for
downstream use.

2.3. Audio Crew (storyaudio)

To enhance accessibility and user experience, the Audio
Crew transforms the structured output of the Info Crew
(detail_agent) into an engaging, podcast-style audio nar-
ration. This process begins with the JSON file generated
by the Detail Agent, which contains metadata such as
the artist’s name, artwork description, historical context,
and stylistic information.

This JSON data is first processed by a dedicated Audio
Writer Agent, which composes a coherent and natu-
ral-sounding narrative text—similar in tone and flow to
a short podcast episode. This narrative is then passed
to a text-to-speech (TTS) model, which synthesises the
spoken version of the text and outputs it as an MP3 file.

The final audio is served via a REST APl and made acces-
sible within the app’s interface, allowing users to listen
to the artwork’s story while navigating or exploring their
surroundings.

2.4. Route Planner (route_planner)

The Route Planner constructs personalised walking
routes using geolocation, user preferences, and artwork
metadata. If an artwork lacks stylistic information, a
classification agent infers it from the description. The
system dynamically generates routes based on proxim-
ity, time constraints, and user-selected criteria, trans-
forming exploration into a curated cultural experience
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2.5. Map and Save function

Beyond guided routes, the app also features an open
map view that displays all known artworks within the
database. For simplicity and performance reasons, the
current map implementation is limited to artworks lo-
cated within Munich, based on data from streetartcities.
com. Each mapped artwork can be selected for more
information or added to a personal collection (Figure 1).

Users can save artworks in two ways:

2.5.1. Scanned photos, which are processed through the
Al pipeline and include personalised detail pages.

2.5.2. Map-selected artworks, which come with geolo-
cation and metadata.

All saved items—whether scanned or map-selected—are
accessible through a dedicated ‘Saved’ view within the
app. This page allows users to revisit their discoveries,
replay audio guides, or plan future tours based on their
curated selecti-ons.

3. Technical Overview

3.1. System Architecture and Technologies

The frontend was developed using React Native and
Expo, ensuring cross-platform compatibility. The back-
end relies on FastAPl and coordinates all Al agents
through Ollama, which manages local instances of LLa-
VA (image analysis) and LLaMAZ3 (text generation).

The Al crews are containerised and orchestrated using
Docker Compose, while environment configurations are
managed via .env files across the frontend and backend.
Art data is sourced from a JSON File provided by stree-
tartcities.com, a public open-data repository.

Audio outputs are generated using a standalone Text-
to-Speech (TTS) service. The entire system operates
through modular REST endpoints, allowing scalable in-
teraction among agents.
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4. Figures
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Figure 2. Map Artworks: Artwalk App

Figure 1. Description Page of Map Artworks. Source

Artwalk App.

80



UXUC - User Experience & Urban Creativity, Scientific Journal

Route

What does your art journey look like?
Route Name

Graffiti Minchen|

Where are you starting from?

How long should the trip last?

How many stops?

Pick your art styles:

(1

MMinche! e Minchener

q w e i kel i

g sy el il Lol e

< 0 S e

Leerzeichen

Figure 3: Route Planner input fields
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Figure 4. Select the Art Genre for Route Planner. Source:
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Art Scanner

The Starry Night

Artwork Details

Description

The painting features a swirling night sky with
stars, a winding river, and cypress trees
silhouetted against the celestial backdrop. The
stars are rendered in thick, textured
brushstrokes that seem to pulse with energy.
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Art Scanner

About Vincent van Gogh
Style

Van Gogh's style was heavily influenced by his
surroundings in Provence, France. He used bold,
expressive brushstrokes to capture the emotional
intensity and visual impact that he experienced as
he gazed out at the starry night sky.

Biography

The Starry Night by Vincent van Gogh is a
masterpiece of post-impressionist art that
transports viewers to a dreamlike realm. The
visual elements of the painting are
characterized by bold brushstrokes and vibrant
colors, which evoke a sense of dynamic energy.

Historical Context
Art Movement

Post- Impressionism

Key Traits

Emphasis on expressing emotions and inner
experiences through art, rather than
representing reality accurately. Use of bold,
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Figure 7. Detail Page of the Scanned Artworks. Source: Figure 8. Detail Page of the Scanned Artworks Part 2.
Artwalk Source: Artwalk
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Art Scanner

Art Movement
Post-Impressionism

Key Traits

Emphasis on expressing emotions and inner
experiences through art, rather than
representing reality accurately. Use of bold,
vibrant colors and distorted forms to convey
emotional intensity. Experimentation with new
technigues and mediums, such as thick
brushstrokes and heavy impasto.

Similar Artworks

The Starry Night

Vincent van Gogh

() ] i

Home ATt Seanne My Saves

Figure 9. Detail Page of the Scanned Artworks Part 3. Figure 10: Audio Guide Player Page. Source: Artwalk
Source: Artwalk App
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5. Conclusions

Artwalk demonstrates how distributed Al systems can
enhance urban exploration by making hidden or over-
looked street art accessible and meaningful. Through a
collaborative agent architecture, the app identifies art-
works, provides interpretive content, and creates audio
narratives and curated routes. This approach not only
augments the aesthetic experience but also promotes
accessibility and inclusivity—particularly for users who
benefit from audio guidance.

Technically, the integration of containerised services, lo-
cal language models, and open data sources has proven
effec-tive for building a modular and extensible system.
However, the limitations of current Al models, particu-
larly in recognis-ing lesser-known works, indicate room
for future improvement. Continued training with local
datasets and expanding the app’s regional scope are
potential directions for future development. Ultimately,
Artwalk shows how technology can ele-vate the every-
day cityscape into a dynamic, user-driven cultural expe-
rience.
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