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graffiti is
unique
complex
short-lived
socially relevant

cultural heritage



the potential
of graffiti
to understand

society
is under-exploited
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The INDIGO graffiti project is funded by the Heritage Science Austria programme of the Austrian Academy of Sciences (ÖAW)

AUTomated Orthorectification 
of GRAFfiti Photos

Benjamin Wild, Norbert Pfeifer, Geert Verhoeven, Martin Wieser, Camillo Ressl, Johannes Otepka-Schremmer, Stefan Wogrin
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January 1620
February 2957

March 2552
April 4093
May 6315
June 2954
July 6288

26779
What does this number 

represent?

# of Photos taken by INDIGO 



No matter what we do with the photos, it 
must be automated and fast…

AUTomated Orthorectification of GRAFfiti Photos
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Why Orthophotos?

• Distortions
− Perspective
− Topography
− Lens distortions

• Georeferenced 
− Locate it in space
− Measure proportions
− Stitch photos togetherdarkbright
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Orthophoto recipe

Camera orientation + 3D model + Projection plane



Orthophoto



Perimeter 36.82 m

Area 51.2 m²

m

Orthophoto





m

HOW?



Ca. 10 images of a new 
graffito (different viewing 
directions/tilts/positions) 

Orthophoto
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Initial checks

Ca. 10 images of a new 
graffito (different viewing 
directions/tilts/positions) 

OK?

Yes

No

Camera Orientations

Incremental SfM



Incremental SfM



3D Model



Camera orientation + 3D model + Projection plane

Projection plane



Projection plane



One click = Hundreds of Orthophotos



• Processing times:

− ca. 1800 photos (ca. 220 graffiti) 
per day



The INDIGO graffiti project is funded by the Heritage Science Austria 
programme of the Austrian Academy of Sciences (ÖAW)
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The INDIGO graffiti project is funded by the Heritage Science Austria 
programme of the Austrian Academy of Sciences (ÖAW)

STATUS-QUO GATHERING

LOOKING BACK | AHEAD

14 October 2022 Vienna, Austria

Discussing graffiti 
– knowledge 
organisation 
impossible?
Jona Schlegel
Massimiliano Carloni



graffiti as 
activity

graffiti as 
objects/ 

graffito as 
object

graffiti as 
style

A triple concept

"the creation of a mark" "the mark resulted 
from graffiti as 

activity"

"the mark looking 
like graffiti writing"



Graffiti as activity
"the creation of a mark"

By human (+tool)
Done on purpose

Is a visual intervention
Real world

On all public, communal, and private surfaces
Involves the appropriation of a surface

Done with different techniques – additive or reductive



Graffiti as objects
"the mark resulted from graffiti as activity"

Anthropogenic
Has a purpose

Visual intervention
Situated in the real world

On or through any possible surface (except a private 
surface only accessible by the mark-maker)

Appropriated surface
In different styles with various techniques



Mark-making



(Non-) practical reasons

Graffiti as style
"the mark looking like graffiti writing"



The Getty AAT



The Getty AAT



102

Outlook

• SKOS (Simple Knowledge
Organization System)
• Hierarchical + associative
• Preferred/alternative labels

• Publication on Vocabs
• Based on Skosmos
• Easy navigation
• Accessibility and reusability
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Status quo -
OpenAtlas features for INDIGO



OpenAtlas - https://openatlas.eu

● Open source, browser based database software
○ available on GitHub: https://github.com/craws/OpenAtlas

● Initiated about 10 years ago by Stefan Eichert
● Now mainly developed at the ACDH-CH
● Used to acquire, edit and manage research data
● CIDOC CRM as model

CC-BY-SA 4.0, Jan Belik



OpenAtlas and INDIGO

● INDIGO’s research focuses on the present time 
● Different workflow: e.g. media is stored in ARCHE (https://www.oeaw.ac.at/acdh/tools/arche)
● Providing metadata for various applications through the API
● Each project adds features to OpenAtlas

○ cf. https://redmine.openatlas.eu/projects/uni/roadmap



OpenAtlas Features for INDIGO

● Implemented
○ Record production of artefacts, e.g. graffiti (#1500)
○ Improved time tracking with hours, minutes and seconds (#1574)
○ Improved database model to store 3D geometries (#1631)

● In Progress
○ Importing INDIGO vocabulary from Vocabs (#1663)
○ Display 3D geometries (#1573)
○ Connecting to ARCHE to get image files (#1575)
○ More detailed structure, e.g. track individual components of graffiti (#1587, #1647)
○ Relative chronological and spatial relation between graffiti (#1648)
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STRUCTURE 5 pillars



A. ACQUISTION
3D surfaces

photographs + GNSS/IMU
auxiliary

(spectra, metadata, video)

STRUCTURE 5 pillars



B. PROCESSING
colour correction

orthorectification & texturing
segmentation & annotation

change detection

STRUCTURE 5 pillars



C. MANAGEMENT

thesaurus
spatial database(s)

data archiving

adding metadata

STRUCTURE 5 pillars



D. DISSEMINATION
online platform

social media & QR codes
symposium 1

articles & presentations

STRUCTURE 5 pillars



E. ANALYSIS
symposium 2

thesaurus

STRUCTURE 5 pillars



A. ACQUISTION B. PROCESSING C. MANAGEMENT D. DISSEMINATION E. ANALYSIS
3D surfaces

photographs + GNSS/IMU
auxiliary

(spectra, metadata, video)

colour correction
orthorectification & texturing
segmentation & annotation

change detection

thesaurus
spatial database(s)

data archiving

adding metadata online platform
social media & QR codes

symposium 1
articles & presentations

symposium 2
thesaurus

STRUCTURE 5 pillars



A. ACQUISTION B. PROCESSING C. MANAGEMENT D. DISSEMINATION E. ANALYSIS
3D surfaces

photographs + GNSS/IMU
auxiliary

(spectra, metadata, video)

colour correction
orthorectification & texturing
segmentation & annotation

change detection

thesaurus
spatial database(s)

data archiving

adding metadata online platform
social media & QR codes

symposium 1
articles & presentations

symposium 2
thesaurus

STRUCTURE 19 work packages



STRUCTURE 7 “institutes”



STRUCTURE 7 “institutes”

Nina Richards



STRUCTURE 6 “institutes”

Nina Richards



STRUCTURE 5.5 “institutes”

Nina Richards
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HOW
inventory + disseminate pipeline



HOW
external alliances



INDIGO road to 08-2023

Auditor

Time sheets

Annual accounting report

Keep receipts

Other proof of compliance

Interim report

Final report

Notify ÖAW changes in
PI | staff | cost >10% budgeted

Mention ÖAW-funded project

Use logo



INDIGO extra hands

GRANTS THESES

FEMTECH
ACADEMIC

VOLUNTEERS
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