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AUTOGRAF (AUTomated Orthorectification of GRAFfiti photos) is an open-source python-based

Metashape add-on which enables the automated orthorectification of graffiti photos at a specific A bewidss

site of interest. [t employs state-of-the art photogrammetric computer vision techniques to allow

BeyondConventionalBoundaries Geert ...

highly accurate georeferencing and orthorectification of large numbers of photographs. A paper . s o8 _sass
detailing AUTOGRAF's methodology will soon be submitted to Heritage (an MDPI journal). mes @ 8 neas sEe 8 A Aees

AUTOGRAF is developed as part of the INDIGO project (In-ventory and Dl-sseminate G-raffiti Languages
along the d-0O-naukanal) carried out by the Ludwig Boltzmann Institute for Archaeological

Prospection and Virtual Archaeology in close collaboration with the GEO Department of TU Wien @ Dython 100.0%
University.

How to set up AUTOGRAF

Before AUTOGRAF can be used, the following preparatory steps [1-3] need to be performed:

1 - Install Agisoft's Metashape
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INDIGO Change Detection Reference Dataset

Wild, Benjamin' @; Verhoeven, Geert? @; Muszynski, Rafat® @; Pfeifer, Norbert’

Citation

Wild, B., Verhoeven, G., Muszynski, R., & Pfeifer, N. (2023). INDIGO Change Detection Reference Dataset
(1.0.0) [Data set]. TU Wien. https://doi.org/10.48436/ayjde-v4864 @

Description

The INDIGO Change Detection Reference Dataset

Description

Style APA -

This graffiti-centred change detection dataset was developed in the context of INDIGO, a research project focusing on the documentation,
analysis and dissemination of graffiti along Vienna's Donaukanal. The dataset aims to support the development and assessment of change

detection algorithms.

The dataset was collected from a test site approximately 50 meters in length along Vienna's Donaukanal during 11 days between 2022/10/21

and 2022/12/01. Various cameras with different settings were used, resulting in a total of 29 data collection sessions or "epochs” (see
"EpochiDs.jpg" for details). Each epoch contains 17 images generated from 29 distinct 3D models with different textures. In total, the dataset
comprises 6,902 unique image pairs, along with corresponding reference change maps. Additionally, exclusion masks are provided to ignore

parts of the scene that might be irrelevant, such as the background.



COLLECTED photos




COLLECTED photos

TOTAL
COVERAGE

2




COLLECTED photos

TOTAL
COVERAGE

2

TC PHOTOS

26.7 k
42.0 k




COLLECTED photos

TOTAL
COVERAGE

FOLLOW-UP

2 106

TC PHOTOS

26.7 k
42.0 k




COLLECTED phot

TOTAL
COVERAGE FOLLOW-UP

2 106

TC PHOTOS FU PHOTOS

2010k 94.6 k
42.0 k




y>

(&)

research
pillars

creation

SOME results

GRAFFITI LOCATION
GRAFFITI TEMPORALITY
GRAFFITI TERMINOLOGY
GRAFFITI CHARACTERISATION

inventory
document

—— archive

acquisition processing management dissemination

%GR o
Ko &

analysis

&g




SOME results

GRAFFITI LOCATION
GRAFFITI TEMPORALITY
GRAFFITI TERMINOLOGY
GRAFFITI CHARACTERISATION

inventory
document

|
|
creation acquisition prm:essmg management dissemination analysis

o GL 8GR .|II|
R )F: aq

|
—— archive

3
research
pillars

y>




MOMENTS of creation

16 June 2023 @ 10:25 CET




MOMENTS of creation

16 June 2023 @ 10:25 CET




MOMENTS of creation

© Sophie Hay




MOMENTS of creation

date + time 16 June 2023 @ 10:25 CET date + time

© Sophie Hay




MOMENTS of creation

creation event
date + time 16 June 2023 @ 10:25 CET date + time
creation event

© Sophie Hay




MOMENTS of creation

O !'i)zn

photo | graffite

creation event

date + time | 16 June 2023 @ 10:25 CET date + time
creation event

photo | graffite

© Sophie Hay




MOMENTS of creation

between 02 & 06 June 2023

photo | graffite

creation event

date + time | 16 June 2023 @ 10:25 CET date + time
creation event

photo | graffite

© Sophie Hay




MOMENTS of creation

O !'i)zn

photo | graffite
creation event
date + time | 16 June 2023 @ 10:25 CET date + time
creation event
photo | graffite

between AD 41 & AD79

© Sophie Hay




MOMENTS of creation

12 days + 2 days

I
‘ ﬁ%ﬂ

photo | graffite

creation event
date + time | 16 June 2023 @ 10:25 CET

© Sophie Hay

between 02 & 06 2023

date + time
creation event

photo | graffite




MOMENTS of creation

12 days + 2 days

I
‘ ﬁ%ﬂ

between 02 & 06 June 2023

photo | graffite

creation event
date + time | 16 June 2023 @ 10:25 CET

date + time
creation event

photo | graffite




MOMENTS of creation

12 days + 2 days

|
Q5

between 02 & 06 June 2023

related-to-temporalfuzziness
photo | graffite
creation event
date f‘_“t'me | 16 June 2023 @ 10:25 CET date + time
creation event
photo | graffite

related-to-temporalfuzziness




MOMENTS of creation

extended
temporal uncertainty
related to-temporal fuzziness
photo | graffite

creation event
date + time

© Sophie Hay

12 days + 2 days

I
‘ ﬁ%ﬂ

16 June 2023 @ 10:25 CET

date + time
creation event

photo | graffite
related to-temporal fuzziness

temporal uncertainty
narrow




MOMENTS of creation

visibility (interrupted)
extended
temporal uncertainty
related to-temporal fuzziness
photo | graffite

creation event
date + time

© Sophie Hay

12 days + 2 days

I
‘ ﬁ%ﬂ

16 June 2023 @ 10:25 CET

date + time
creation event

photo | graffite
related to-temporal fuzziness

temporal uncertainty
narrow
visibility




INDIGO METADATA

real graffito
VS
digital derivatives

visibility (interrupted)
extended
temporal uncertainty

related to-temporal fuzziness
photo | graffite
creation event
date + time

g

MOMENTS of creation

12 days + 2 days

16 June 2023 @ 10:25 CET

1963 years + 19 years

date + time

creation event

photo | graffite
related to-temporal fuzziness

temporal uncertainty
narrow
visibility




CREATING location




CREATING location

MENU

INDIGO_2023-04-12_Z7ii-B_0685.jpg User information
Database statistics Name

Nr. of images
Identifier

Circles

Rectangles

Polygons | o - : & ) ) gl :
. 2 o, 4 I ¥ . Region
2 v & % : : & Region Identifier
Region appearance 5 iy r s G X £ i

Region Name

Identifier

Name v

Region Content Type

Identifier it cdh. imgreg/graffiti

Name

Identifier

ng with G

ew database w Name

Role ttps://vocabs.acdh. / ngreg/imgRegCreator




CREATING location

MENU

INDIGO_2023-04-12_Z7ii-B_0685.jpg User information
Database statistics Name

Nr. of images
Identifier

Circles

Rectangles

Polygons | o - : & ) ) gl :
. 2 o, 4 I ¥ . Region
2 v & % : : & Region Identifier
Region appearance 5 iy r s G X £ i

Region Name

Identifier

Name v

Region Content Type

Identifier it cdh. imgreg/graffiti

Name

Identifier

ng with G

ew database w Name

Role ttps://vocabs.acdh. / ngreg/imgRegCreator




CREATING location

GRAPHIS

2D polygon (pixel coordinates)

y
VIAUTOGRAF

R



CREATING location

J

RAPHIS

2D polygon (pixel coordinates)

VIAUTOGRAF




CREATING location

RAPHIS

2D polygon (pixel coordinates)

:
|

VIAUTOGRAF




CREATING location

GRAPHIS

2D polygon (pixel coordinates)

VIAUTOGRAF

3D polyline (real-world coordinates)




STORING location

XMP metadata

GRAPHIS

2D polygon (pixel coordinates)

R




STORING location

GGGGGGG

Gl

R




VIAUTOGRAF

3D polyline (real-world coordinates)

L)

GeoJSON

STORING location

.'t-':rfFI-EI
“"features"

pPGpEF
JLJ
“geometry”:

'I'.rp.-
"coordinates’

[16. 3¢
[16.
[16. 3¢
[16.
[16.

211789142878
188838871

EEI

o
T}
"‘-J

[ W B
b |

&a
B0 LA oh M

L]

o
[Nr]
[

L]

o
fad
oh
=
[ i}
iy

o
[N
[

oh

oh

o

1

L1
B 8
LY |

=
=
|
]
=
etk
.
fad
%]
|

LT LI ¥ R ¥
h N .

[N [Nr]

fud  Pd B Pd P

fad fod P
G. [NN] |'.._|

[WH R N B % B W Ry WH

Pd B B R B2
P T M . .
[ IO o IO T T

BV BT
I |

[

[ o TR N |
[}

1

L
oo
Pod
e
(¥ g]
=
%]

T
Lid
=
fad

e e e e ed
[ ! [ !

L]

Pod ol

(W I R
J =
[
o
[N N]
[N
%]
=

o
Ga
Sy
[N
[ IV R T

:I_l LM =]

Y=
[N
[ R

ca
[

L
LN

L LD
1o wm]




GRAPHIS

GeoJSON

JBUTOGRAF

3D polyline (real-world coordinates)

STORING time

L

I

"geometry”: {
"type"”: "Polygon”,
“coordinates”™: |

[16.36
[16.36
[16.36

0211789142878,
0218383807932,
0262616499576,
[16. 6646544535,
[16.369211789142678,

48.220322928177943,
48.22033208280888414,
48.22026089634758082,
48.220262672660212,
48.220322928177943,

47.5922825951899342],
49.952191243997814],
49 _8995878879859087],
47.281441848933353],
47.5922829516899342 ]




STORING time

in-situ graffito event Production ‘ Modification(s) .

R




in-situ graffito event

STORING time

state of
entire graffito




in-situ graffito event

STORING time

state of
entire graffito




STORING time

in-situ graffito event

state of
entire graffito

Destruction




STORING time

Observation(s)

in-situ graffito event Production

Modification(s)

state of
entire graffito

Visible

"type™:

"properties”:
"polygon ID™: "INDI
"polygon_state™:
"polygon_creation
“graffito ID":

"pbservation™: {

I»

"production™:

"modification”:

“destruction™: {

"wvisible": {

"existence™: 4

“invisibile™: {




STORING time

Observation(s)

in-situ graffito event

Production

Modification(s)

state of
entire graffito

Visible

L1 t}.rpE m :
"properties”:

polygon ID™: "INDI
polygon_state™:
polygon creation
graffito ID":

observation™:

I»

production™:

"modification”:

“destruction™:

"wvisible": {

"existence™: 4

“invisibile™: {




STORING time

Observation(s)

in-situ graffito event Production Modification(s)

state of
entire graffito




STORING time

Observation(s)

in-situ graffito event Production Modification(s)

Visible
state of

entire graffito

"visible™: {
“start”: ; "span”:
“"earliest”:
“earliest source™:
“latest™:

"latest source™:



STORING time

Observation(s)

in-situ graffito event Production Modification(s)

Visible
state of

entire graffito

"visible™: {
“start”: "end" : "span”:
“earliest”: "earliest":
"earliest source”: "earliest source”:
“latest™: “latest”™:

"latest source”:

"latest source”:




STORING time

Observation(s)

in-situ graffito event Production Modification(s)

Visible
state of

entire graffito

Existen

"visible™: {

"start”: "end" : "span”:
“earliest”: "earliest": "minimum” :
"earliest source”: "earliest source™: "maximum” :
“latest”™: “latest”™:

"latest source™:

"latest source™:




STORING time

2022-09-05 10:20

"end" : "span”:

"earliest”: "earliest”: "minimum™ :
"earliest source”: "earliest source™: "maximum” :
“latest™:

"latest source”:




STORING time

2022-09-05 10:20 2022-09-12_12:36

"end" : "span”:
"earliest”: "earliest": "minimum” :
"earliest source”: "earliest source™: "maximum” :
“latest™:
"latest source”:

b ]



STORING time

2022-09-05 10:20

"end" : "span”:

"earliest”: "earliest”: "minimum™ :
"earliest source”: "earliest source™: "maximum” :
“latest™:

"latest source”:

b ]




STORING time

2022-09-05 : , 2022-09-12_12:36 /2022 -09-14 0:45 ' 2022-09-21 1.7:05

"end" : "span”:
"earliest”: "earliest": "minimum” :
"earliest source”: "earliest source™: "maximum” :
“latest™:
"latest source”:

b ]




STORING time

2022-09-05 _10:20 u ‘ 2022-09-21 1.7:05

b B & ;"‘."T’:.‘;:;’;7‘;"‘"‘”' FerET s e T T >

"end" : "span”:
"earliest”: "earliest": "minimum” :
"earliest source”: "earliest source™: "maximum” :
“latest”™:

“latest source”:

b ]




STORING time

2022-09-05 _10:20 u ‘ 2022-09-21 1.7:05

b B & ;"‘."T’:.‘;:;’;7‘;"‘"‘”' FerET s e T T >

"end" : "span”:
"earliest”: "earliest": "minimum” :
"earliest source”: "earliest source™: "maximum” :

2022-80-12T12: 36" "latest™:

“latest source”:

b ]




STORING time

2022-09-05 10:20

2022-09-12 12:36 I _2022-09:14_09:45  1.=2022:09:21:1,7:05

"end" : "span”:
"earliest”: "minimum” :
"earliest source™: "maximum” :
"2022-80-12T12:36" "latest™:

“latest source”:

b ]



STORING time

2022-09-05 10:20

2022-09-12 12:36 I _2022-09:14_09:45  1.=2022:09:21:1,7:05

"end" : "span”:
"earliest”: "2822-89-14T80: 45", "minimum” :
“earliest source™: "photoTour”, "maximum” :
"2022-80-12T12:36" "latest™:

“latest source”:

b ]



STORING time

2022-09-05 _10:20 2022-09-12 12:36 2022 09-14_09:45 2022-09-21 1.7:05

"end" : "span”:
"earliest": "2822-89-85T18:28", "earliest"”: "2822-89-14T89:45", "minimum” :
“"earliest source”: “"photoTour™, “earliest_source™: “"photoTour”, "maximum” :
"2022-80-12T12:36" “latest™:

b ]




STORING time

2022-09-05 _10:20 2022-09-12 12:36 2022 09-14_09:45 2022-09-21 1.7:05

"end" : "span”:
"earliest": "2822-89-85T18:28", "earliest"”: "2822-89-14T89:45", "minimum”: "P
“"earliest source”: “"photoTour™, “earliest_source™: “"photoTour”, "maximum” :
"2022-80-12T12:36" “latest™:

b ]




STORING time

2022-09-05 _10:20 2022-09-12 12:36 2022 09-14_09:45 2022-09-21 1.7:05

"end" : "span”:
“earliest™: "2822-89-85T18:28", “earliest™: "2822-89-14T89:45", “minimum”: "PTA5HOM",
“"earliest source”: “"photoTour™, “earliest_source™: “"photoTour”, "maximum”: "PT398H45M"
"2022-809-12T12: 36" "latest™:

b ]




SOME results

GRAFFITI LOCATION
GRAFFITI TEMPORALITY
GRAFFITI TERMINOLOGY
GRAFFITI CHARACTERISATION

inventory

| document |

creation acquisition processing management dissemination analysis

#Gﬁ i:rca F @ il
No —

—— archive

3
research
pillars

R




UNIFORM terminology

TERMINOLOGY & HIERARCHY




UNIFORM terminology

TERMINOLOGY & HIERARCHY

Graffiti ? Street Art ?




UNIFORM terminology

TERMINOLOGY & HIERARCHY

Graffiti ? Street Art ?




UNIFORM terminology

TERMINOLOGY & HIERARCHY

Graffiti ? Street Art ?




UNIFORM terminology

TERMINOLOGY & HIERARCHY

Graffiti ? Street Art ?

Graffiti

Street Art




UNIFORM terminology

TERMINOLOGY & HIERARCHY

Graffiti ? Street Art ?

Graffiti

Street Art

Street Art
Graffiti




UNIFORM terminology

TERMINOLOGY & HIERARCHY

Graffiti ? Street Art ?
Graffiti
|___ Street Art

Street Art
|__ Graffiti

Graffiti | Street Art




UNIFORM terminology

TERMINOLOGY & HIERARCHY

Graffiti ? Street Art ?

Graffiti
|___ Street Art

Street Art
Graffiti

Graffiti | Street Art

Julia Reinecke | Street-Art




Vocabularies  About

,\ Vocabs

Alphabetical Hierarchy Groups

4 Activities <facet>
%--Physical and Mental Activities <hierarchy name=
i-Processes and Techniques <hierarchy name:
4-Agents <facet=
i-People <hierarchy name>
4-Associated Concepts <facet=
i-Associated Concepts <hierarchy name>
+-Objects <facet>
&-Built Environment <hierarchy name>
+-Components <hierarchy name=
4-components (objects parts)
: i-components by specific context <guide term=
i-Visual and Verbal Communication <hierarchy name:
4-physical Attributes <facet>
4-Design Elements <hierarchy name>

4-design elements (attributes)

4-motifs

-@ signs (motif)
-anarchy symbols
-arrows (motif)
-bubbles (motif)
-clouds (motif)
-cracks (motif)
-Crowns (motif)
-drips (motif)
-gender signs (motif)
-glories
-hearts (motif)
~natural element motifs
-smilies (graffiti)
-swirls (motif)
 Styles and Periods <facet=

GRAFFITI thesaurus

Editor  API

Help | Interface language: English~

Content language

Physical Attributes <facet= > Design Elements <hierarchy name> > design elements

(attributes) > motifs > @ signs (motif)

PREFERRED TERM

BROADER CONCEPT
ENTRY TERMS

BELONGS TO GROUP
CREATOR

EDITORIAL NOTE

URI

DOWNLOAD THIS
CONCEPT:

@ signs (motif) @D

at
at-sign
at-signs
@ sign
@-sign
@-signs

sign and element

Jona Schiegel
Stefan Wogrin

The "@ sign (motif)" in graffiti can serve multiple purposes. It can appear as
an individual symbol, a decorative element, or most commonly, in
conjunction with a social media handle. This motif is a reflection of the
digital age and the increasing interplay between online and offline forms of
expression. It signifies the graffitist's presence not only in the physical world
but also in the digital sphere, serving as a bridge between their graffiti work
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Description

COlour Operations Library for Processing Images (COOLPI) is an open-source toolbox programmed in
Python for the treatment of colorimetric and spectral data. It includes classes, methods and functions
developed and tested following the colorimetric standards published by the Commission Internationale
de I'Eclairage (CIE, 2018).

The COOLPI package has been developed as part of the INDIGO project (IN-ventory and DI-sseminate G-
raffiti along the d-O-naukanal) carried out by the Ludwig Boltzmann Institute for Archaeological
Prospection and Virtual Archaeclogy in close collaboration with the GEO Department of TU Wien
University.

The achievement of colour-accurate digital images is one of the primary research topics within the
INDIGO project. Therefore, the COOLPI package also includes specific procedures for digital image

nroceccina and cnlonr carmraction narticidarlhe from imanec in RAW format
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Canal is observable in 3D by
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« shows the location of each
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provides a spatial context for the
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explore the graffiti-scape two-
dimensionally
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preferred name
DEFINITION

Lorem ipsum dolor
Lorem ipsum dolor sit amet, consectetur adipiscing eit. In varius justo n neque
ulrices auismod. Fusc scelerisque faucibus tortor, it amet varius igula obortis

BROADER TERM it amet, consectetur
SOURCES Lorem ipsum dolor sit amet
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page info

- displays the definitions and
explanations of key terms related
to graffiti, fetched from the
Vocabs service
provides users a better
understanding of the terminology
used in the field of graffiti
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https://projectindigo.eu

INDIGO website

|
-.I #indigodonaukanal to notify us Home Project details Contribute News Contact Q =
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IN-ventory DI-sseminate G-raffiti d-O-naukanal

and along the

graffiti makes people laugh, wonder, angry, think
graffitiis a unique | complex | short-lived | socially relevant form of cultural heritage

the two-year INDIGO project aims to build the basis to systematically document | disseminate | analyse almost 13 km of uninterrupted
graffiti along Vienna's Donaukanal (Eng. Danube Canal) in the next decade

graffiti community engagement and regular photo visits allow INDIGO to build a spatially, spectrally, and temporally accurate record of
most (il)legal sprayings, engravings and other personal expressions on the Canal's public urban surfaces

a spatial database manages all images and relevant metadata like style, artist pseudonym and creation data, while the involvement of
graffiti creators and scholars safeguard (meta)data correctness and completeness

this database feeds a free online platform that empowers everyone to explore (through virtual walks or displaying the change of graffiti
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