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part1 [13:30 - 14:30]

Geert / INDIGO—dissemination for general & scientific audiences
Benjamin / Introducing AUTOGRAF
Martin / RTK GNSS on top of the camera
Geert / COOLPI
Jona & Massimiliano / Discussing graffiti—Knowledge organization impossible?

Alex, Bernhard & Nina / New OpenAtlas features for INDIGO
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NewsLetter —indigo

vol 01 - Week 41 - 11-15 October 2021

Website launch Vocabs meeting

Wednesday 13-10-2021 Friday 15-10-2021

P e NEWSLETTER

1

The amasing density and variety of graffiti on the pillars of the Augartenbricke [ 23-09-2021]
Nikon DT50 # Nikon AF-5 NIKKOR 20mm f/1.86 ED @ /5.6 - 1.

§
7
o

1. TU server meeting 2. OpenAtlas meeting 3. Total station survey

Tuesday 05-10-2021 | TU Wien-GED Tuesday 05-10-2021 | introduction into Friday 08-10-2027 | Jona and Benjamin

can provide 2 TB of server space to the world of OpenAtlas; discussion of surveyed with total station 3% photo-

sync the desktop hard drives of 3D geomatries, temporal resolution, recogniseable points on the testwall;

Benjamin, Stefan and Geert image metadata and vocabularies + 2 cm estimated point accuracy
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vol12 - Week 10 - 07-11 March 2022

Thesaurus meeting Symposium publicity

= 1= NEWSLETTER
H 10.00 h @ Online (Jitsi) (L @ Online

discuss Vocabs-OpenAtias odvertise golNDIGO 2022

12

character and simple sode graffito by KUPER at the RoBauer Lande Wienerwand [ 04-03-2022 |
Nikon Z Tl + Mikon NIKKOR Z 20mm f/1.8 5 @ /5.6 - 1/400 % - 150 140

T e
-

)
[ ] S

1. HMC+ & CRM meeting 2. Monthly team meeting 3. OpenAtlas meeting

last two weeks

Wednesday 23-02-2022 | Andreas and Friday 25-02-2022 | during this fifth Tuesday 01-03-2022 | Stefan, Bernhard,
Jona examine stratigraphy concepts monthly team, the INDIGO project Alexcander, Mina and Jona talk about
fior graffiti and try to link the CRM staff discuzsed the status quo and CRM concepts and check how to model

with the Harris Matrix Composer+ talked about upcoming matters temporal relationships in OpenAtias
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VRVis meeting

Thursday DE-10-2022 N EWS ETTER
H 10:00 & WRVIS L
discuss colaboration

24

Mikan Z 711 + Niken MIKKOR Z 20mm /1.8

G QL =uc

Computer Vision Lab

last two weeks

1. CVL meeting 2. Proceedings meeting 3. Monthly team meeting

Tuesday 27-09-2022 | meeting between  Wednesday 28-09-2022 | the editors of Friday 30:09-2022 | during manthly
Sebastian Zambaninl of the TU Wien's the galNDIGD 2022 proceedings meet teamn meeting 11, the INDIGO project
Cemputer Vision Lab and Geert ta i gyne info about article submissions staff discussed the status que and
discuss potential thesis subjects and cutstanding papers talked about upceming matters
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DiePresse SAMSTAG, 16. JULI 2022

WISSEN & INNOVATION W3

Digital. Ein Forschungsteam entwickelt ein 3-D-Modell der unzihligen Graffiti am Donaukanal: um die kurzlebigen Werke
zu bewahren und eine Basis fiir andere Forschungen schaffen. Zu Besuch bei einer der lingsten Graffitiflichen der Welt.

Buntes Erbe zum Lachen, Argern und Griibeln

VON ALICE SENARCLENS DE GRANCY

ir haben seit fast vier Jah-
ren einen Hund und ge-
hen mit ihm oft im Prater

spazieren, aber auch entlang des
Donaukanals”, erzihlt Geert Ver-
hoeven von der Idee zu seinem ak-
tuellen Forschungsprojekt. Dabei
betrachtete er die Graffiti an den
Winden - ,manche waren weniger
schon, manche wirkten —wie
Kunst” - und bemerkte auch deren
Verginglichkeit: ,Sie werden teil-
weise nach ein paar Stunden oder
Tagen iiberspriiht.” Der Archiologe
begann, die oft kurzlebigen Werke
als Kulturerbe zu sehen, das es zu
bewahren gilt, und startete gemein-
sam mit dem Kunsthistoriker Stefan
Wogrin und anderen wissenschaft-
lichen Partnern das Projekt Indigo
(Inventory and Disseminate Graffiti
along the Donaukanal).

»Der Donaukanal ist heute be-
rithmt fiir die vielen Graffiti, dabei
wissen die meisten nicht, dass
Sprayen eigentlich nur auf 300 Me-
tern erlaubt ist, erzihlen die bei-
den Ménner an diesem windigen
und untypisch kalten Sommertag
vor der Kaiserbadschleuse. Hier
entstand 1984 neben dem Nacht-
club Flex die erste legale Graffito-
fliche Wiens. Anfang und Ende
sind mit einer - bunt bespriihten -
Reliefplatte markiert, auf der eine
Taube zu sehen ist: Die -

Mantua g

AuBergewshnlicher Kulturschatz: Geert Verhoeven (1.) und Stefan Wogrin vor einem ihrer Forschungsobjekte.

dstitte Birka dabei. ,Und im

o talicat
hat. Ublicherweise befasst er sich
als stellvertretender Leiter des Lud-

ig-Bol Instituts (LBI) fiir

te Wienerwand sei ein Unikum mit
Klarer Botschaft, berichtet Wogrin,
der sich seit rund 20 Jahren mit
Graffiti befasst - und selbst anfer-
tigt: ,Man wollte die Sprayer ge-
nauso -wenig wie die Tauben.”
Dennoch erméglicht es die’ Stadt
Wien Kiinstlerinnen und Kiinst-
lern aus der Graffito-Szene so, auf
diesen Flichen zu arbeiten, ohne
kriminell zu sein.

Thema ldsst niemanden kalt

Denn Graffiti polarisieren bis heute.
»Die einen lieben sie, die anderen
hassen sie“, sagt Verhoeven, der
diese Reaktionen auch von wissen-
schaftlichen Tagungen kennt: ,Es
gibt jedes Mal 100.000 Fragen.“ Das
Interesse gefillt ihm - und auch,
dass ein Beitrag aus seiner For-
schungsgruppe im Mirz einen Best
Paper Award bei einer Konferenz

Archéologische Prospektion und
Virtuelle Archéologie mit ganz an-
deren Kulturschitzen: Er begleitete
die Forschungen rund um das

Stephansdom habe ich Fresken do-
kumentiert und publiziert”, schil-
dert Geert Verhoeven, der 2010 in-
nerhalb von vier Tagen sein Haus in
Belgien verkauft hat und fiir die
Forschungsstelle nach Wien gezo-
gen ist. Die am LBI genutzten und

war

bei den Arbeiten zum r¢
Carnuntum oder der Wikinger-

IN ZAHLEN

1 Kilometer lang sind die Flachen

am Donaukanal, an denen Wiener
Forscher Graffiti fotografisch festhalten
und daraus ein 3-D-Modell bauen.

27 O O Fotos verknipfte das
. erste Modell.
Wochentlich kommen zwischen 1000
und 3000 neue Bilder dazu.

3 O O Meter misst der Bereich, in
dem Sprayen am Wiener

Donaukanal legal ist.

und Si i thoden bilden
die Klammer {iber die verschiede-
nen Themen. Ziel ist stets, Kultur-
erbe digital festzuhalten.

Digitaler Spaziergang am Kanal
Diese virtuellen Werkzeuge sollen
nun auch helfen, die Graffiti am
Donaukanal darzustellen - auch
Anwendungen fiir den Tourismus
sind denkbar: Den Forschern
schwebt ein digitaler Spaziergang
am Donaukanal vor, bei dem man
auch iltere, an einer Stelle vorhan-
dene Graffiti anschauen und mehr
{iber sie erfahren kann.

Doch noch sind grofie techni-
sche Hiirden zu nehmen: Die Far-

[JaraMadzigon]

ben bei stindig wechselnden
Lichtverhaltnissen richtig abzubil-
den, sei sehr schwierig, fiihrt das
Duo aus. Auch die Orte &dndern
sich: , Die Container da driiben wa-
ren vor fiinf Monaten noch nicht
da*“, sagt Wogrin und zeigt auf die
bunt bespriihten Quader am ande-
ren Ufer. Zumindest einmal pro
‘Woche geht er daher den Kanal ab
dem Hundertwasserhaus bis zur
Friedensbriicke auf beiden Seiten
ab, sichtet Neuheiten und macht
unzdhlige Fotos, die spiter zum
grofen Ganzen kommen.

Rund 27.000 Fotos bildeten das
Basismodell. Seither werden - wie
bei einem Puzzle - stindig neue

w
Welche Figuren sind dargestellt,
was steht geschrieben? Gewaltige
Datenmengen miissen richtig ver-
kniipft werden. Dabei unterstiitzen
auch der TU

Reality und Visualisierung in Wien,
soll kiinftig helfen, das Neuland zu
ergriinden. ,Es gibt noch keine
Projekte, die konnen, was wir
brauchen”, erldutert Verhoeven.

Schlieflich soll, unterstiitzt
vom Férderprogramm Heritage
Science Austria der Osterreichi-
schen Akademie der Wissenschaf-
ten, ein offentlich zugéngliches Ar-
chiv entstehen, das weltweit kein
Pendant findet. Der Donaukanal
sei, zusammen mit der Berliner
Mauer, wohl die ldngste ununter-
brochene Graffitifliche der Welt,
so Verhoeven - und in Bezug auf
die Graffitiforschung ,definitiv die
lingste“. Die Daten sollen dann
Disziplinen wie Soziologie, Lin-
guistik, Kriminologie oder Kunst-
geschichte fiir ihre Forschung of-
fenstehen.

Putin, dargestellt als Hitler

Inhaltliche Analysen folgen also
spiter, doch aus seinen Beobach-
tungen weifl Wogrin schon heute:
»Die Motive haben oft einen Bezug
zum Kanal. Man sieht viele Fische
oder Fischskelette oder auch Okto-
pusse.” Fiir politische Botschaften
werde meist mit Schablonen gear-
beitet, so lieBen sich Parolen
schnell aufsprithen. Darin habe
man zuletzt auch den Beginn des
Ukraine-Kriegs gespiirt, fand Putin
als Hitler dargestellt und einzelne
Séulen mit den Farben der Ukraine
gelb-blau bemalt. Aber es gibt
Graffiti, die fiir noch mehr Diskus-
sionsstoff sorgen: ,Was tun mit ho-

P oder
schen Botschaften?“, fragt Verhoe-
ven. ,Als Forscher wollen wir alle
Daten anbieten, aber freilich keine
Biihne fiir Neonazis sein.”
Uberdies soll ein Thesaurus
entstehen, der die Terminologie er-
Kért und vereinheitlicht. ,Ist es
Street-Art oder Graffito? Sind es
‘Writers, Creators oder Kiinstler, die
hier wirken?“, verdeutlicht Wogrin
offene Fragen. Bis zum Projektende
im Juli 2023 wird die Datenbank je-
denfalls. noch ordentlich wachsen.
Er hoffe, dass das Projekt dann im-
mer noch gefordert werde, sagt

Wien und der Universitat Politec-
nica de Valéncia in Spanien. Auch
das VRVis, das Zentrum fiir Virtual

1. Denn er will das Neu-
land hier am Kanal, auf das ihn
einst sein Hund gefiihrt hat, weiter
fiir die Nachwelt dokumentieren.
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Lange Nacht Der Forschung 2022
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Street Art vom Schiff aus

NEWSLETTER

Eine neue Schifffahrt der MS Blue Danube bringt den Passagieren die Graffitis entlang des

Donaukanals naher, 2 1

u, Dienstag, 30. August 2022
wad Verfasst am 30.08,.2022 von W24 Redaktion

Die Ufer des Donaukanals sind im Bereich der Inneren Stadt nahezu durchgingig mit Graffitis verziert. 4 0 0 + Z + 1

Sie bilden somit ein Museum der besonderen Art und die wahrscheinlich [&ngste Open Air-Galerie

Boat tours Levin Statzer Foundation

Osterreichs. Auf der Street Art River Cruise kdnnen Interessierte jetzt jeden Sonntag die Kunstwerke

bestaunsen und Wissenswertes dazu erfahren.
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PODCASTS

further heritage research

1

3D-ARCH 2022

@ manTovA, T 4 MARCH 202

PODCAST#069: SPRAYCITY.AT

B bl 4 423010505 @ % = O

PODCAST #069 - Graffiti in WIEN und OSTERREICH - SPRAYCITY.AT
5,502 views May 31,2022

ress ILOVEGRAFFITLDE SUBSCRIBE e 128 CJ Dislike . Share | Download 3¢ clip =+ Save

45.3K subscribers

ILOVEGRAFFITI.DE Podcast 69

Bevor wir euch in einigen Tagen eine frische SMINUTES Episode aus Wien servieren, wollen wir uns e
im Podcast mit jemandem unterhalten, der auf dem Gebiet Graffiti in Osterreich wirklich ein Experte o v Add a comment... >
ist: Stefan von SPRAYCITY.AT (https://spraycity.at) Als wir im Méarz 2008 angefangen haber ...more
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May 9th, 2022

SO08 EO1: NDZW

NDZW is an illustrator and street artist from Poland. He is currently based in Vienna, Austria.
Check out his instagram here.

and his website here.

Host: Deadbeat Hero

Visuals: Nino Werner
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3D models to preserve a graffiti-scape in
Vienna

PODCASTS

Published by Benjamin Wild on July 5, 2022

wn
©O
-
O
O
)
=
@
o Graffiti upset, please, provoke. However, they are also short-lived, and often exist only for
) E several hours or days. If not documented, part of this unigue cultural heritage will vanish
E forever. The INDIGO project tries to change this by building an online 3D platform to analyse
B and present graffiti scapes.
Q Study ste of INDIGO
- B
e Schober
*o"'g.
-Q,“qéq e
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WVisualisation of present-day Bassianas using an image fusion of the UAS imagery-based orthophoto with a particular
relief rendering, PC: Geert Verhoeven

Interview with Geert Verhoeven, CIPA Expert

CIPA Heritage Documentation Emerging Professionals -
Published Oct 4, 2022

CIPA Heritage Documentation
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The Intarmational Archives of the Phologrammetry, Remole Sensing and Spatial Information Sclences, Volume XLVI-2W1-2022

ISPRS Archives [open-access]

3t In1l. Workshop 30-ARCH “30 Vinual Reco and

of Camplex ", 24 March 2022, Mantua, lialy

PROJECT INDIGO — DOCUMENT, DISSEMINATE & ANALYSE A GRAFFITI-SCAPE

Geent Verhoeven ', Benjamin Wild®, fona Schlegel', Martin Wieser', Norbert Pfeifer’, Stefan Wogrin®, Lothar Eysn®, Massimiliane
Carloni*, Bernhard Koschifek-Erombholz®, Adolfo Molada Tebar’, Johannes Otepka-Schremmer?, Camillo Ressl’, Martina
Trognitz®, Alexander Watzinger®

! Ludwig Beltzmann Gesellschaft - LBI ArchPro (Austria), geent@projectindips su / jona schlegeliarchpre Ibe ac at
* TU Vienna - Geo Deparmuent (Austria), benjaminwild / norbert pfeifer | johannes.otepha / camillo.ressl @g=0.ruwisn ac.at
* Independent researcher. wieser_martin/@gmx at
# SprayCiry (Austria), stefon wogrin@spraycity at

* City of Vienna, Municipal Department 41 - Surveying and Mapping {Austria), lothar eysnawien gv.at
* Austrian Centre for Digital Humantties and Cultural Heritage (Austria), massimiliane carloni / bernhard koschic

marting trognitz / alexander watzinger (@oeaw.ac at

7 Polytechnic Univ. of Valencia - Dep. of Cartographic Enginsering, Geodesy, and Ph (Spain).

ddoctor upv.es
Commission IT
laser scanming, y. street art, structurs from motion

KEY WORDS: graffiti, heritage science, based modalli

ABSTRACT:

Graffiti iz a short-lived form of heritage balancing between tangible and infangible, offensive and pleasant. Graffiti makes people

laugh, wonder, angry, think, These condlicting taits are all present along

Vienna's Dongukanal (Eng. Danube Capal), a recreational

hotspat — located in the riry's heart — fameus for its endless dizplay of sraffid. The graffiti-focused herifage soience project INDIGD
aims to build the basis to systematically document, menitor, and analyse circa 13 km of Denaukanal graffiti in the next decade. The
first part of this paper details INDIGO's goals and everarching methodelogical . simulta by placing it into the broadsr

Iandscape of graffii research. The second part of the text concenmates on INDIGO's graffiti documentation activities. Given the

Project’s aim to create a spatially, spectmlly, and temporally accurate recard of all possible mark-makings artached in (illzgal ways to

the public urban surfaces of the Domaukanal, it seems appropriate to provide nsights on the photographic phus image-based modelling
- ies 10 -

activities that form: the feundation of INDIGO's graffiti recording strategy. The text ends with

image acquizition and process the anticipated hundreds of thousands of images.

1. INTRODUCTION

‘Graffiti and street art are multificeted, ‘self-authorised’ (Blanche,
2015) forms of personal expression that exploit the public space
using a visual intervention. Graffiti and street art hawe found their
detractors and admirers, their collectors and desroyers, and even
their superstar artists. In the past three decades, thare has been a
considerable expansion of the techmigues in which these
"graffitizts’ express themsslves in the public sphere: fom graffit
writing to murls, cut-purs, stencils and stickers (Monschein-
Oberreither, 2019).

This ever-evelving nanre and constant ne=d to reinvent itself are
characteristic of graffiti and strest art (Lewisohn, 2009; Kimvall,
2014), but they also explain the lack of scholarly agreement on
the scope of these terms. This paper considers ‘zrafid' to be the
umbrells term for all mark-making practices, mcluding
engravings, paintings. sprayings. stickers. and other persomal
‘expressions attached to public (urban) surfaces in legal or illegal
ways. This definition allows us to state that graffiti have been
created for millennia (Lovata and Olton, 2015).

Diespite its long history, the phenomenon remains fascinating and
debat=able becanse it contimually fluchaates betwesn tansible and
intangible heritage, between vandalism and art, betwesn
praphical and tewnml berween legal and illepal berween
subversive and humorous, between pleasingly acceptable and
socio-political criticism  These contradicting features are also
present along the Dongukanal (Eng. Danube Canal) in the city
cenme of Vienma (Auseria). The public surfaces surmounding this
central watsrway have comstimuted a graffiti hotspot since the
early 19505 (Ringho fer and Wogrin, 201%), with works moging

from colourful murals, anarchistic symbols on bridge pillars w
Tbike stand writings (Figure 1).

Figare 1. The large vanation in guﬁtiateDn

Every day, new graffiti appear along the Donaukanal. However,
a graffito's mere creation automatically implies the (complete or
parital) destruction of one or more existing graffii bemeath.
Although praffii are subject to similar post-depositional
processes found on archaselogical zite: and i lamdscape
formation, one does usually not 'excavate’ a graffiti-scape. Pre-
existing praffiti simply become a lost and forgoten part of the
Anthropocens's global smatification (Edgeworth et al., 2014).

Thar iz why in the summer of 2020, the idea arose to monitor,
digitally safeguard, and amalyse a large pant of this umique,
comples., ever-changing, and socially fascimating culmmal
heritage that flanks Vienna's central waterway. More than a year

This contribution has been peer-reviewed.
hitps:/‘dol.org'10.51 34 0spre-archlvwes-XLVI-2-W1-2022-513-2022 | @ Awhor(s) 2022. CC BY 4.0 Licensa. 513
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GOOD VIBRATIONS? HOW IMAGE STABILISATION INFLUENCES

ISPRS Archives [open-access]

‘accuracy matters in photogrammetric projects. Defails are provided m the mamascript.

spherical b
chromaric abermations, the amount and fvpe of image noise plus
possible denoising measures. Finally, there are alse warious
causes for motion-induced unsharppess. This paper maimly
focuszes on the latter.

Unsharpness due to motion is efther cansed by movement of the
‘ohject/scens to be phy hed or motion of th

a5 camera shake). Camera shake is not only present when

Ik i

jitter in videos (Figare 1),

A first, basic distinction can be made between hardware and
software stabilisation In the first case, it is referred to as optical
stabilization (OI5), which can take place in the lens (lens-based
15). in the camera body on the imaging sensor (sensor-shift or m-
Thody I5) or via a combination of the two methods (dual I5).
The different OIS techniques are named differently depending on
the camera manafacturer. For example. the in-lens IS

shooting from very dynamic satellites,
TUAVs, or cars, but even applicable when photographing hand-
hald as uzer tremor can result in vibrations whoss magnimde is
‘too big to be counteracted by the shurter speed. This hand-shake
induced blur worsens with Jonger focal length lenses. To still
obfain a shap image from a hand-held camera and lens
‘combination. the general mule-of-thumb is that the exposure ime
should be equal or shorter than the reciprocal of the 33mm format
equivalent focal length in use. As an example: a 50 mm lens
‘mecessitates a shutter speed of at least 1/50 s. In photography, this
puideline is known as the reciprocal mile.

In zitnations whers the objact/scene is static, s=veral tachniquas
‘exist to extend this exposure tims (ie. slowing down the shutter
spead): either via extra camera support (passive Hke a mripod or
active via a gimbal) or expleiting a function available in most
photographic systems. ie. the image stabilisation. Although thiz
function can mean the difference between a bhary pictare and a
sharp ome, its use in photogmmmerric image acquisition is
usnally discouraged as it contimuously changes the camera™s
interior orientation. This paper wants to check if this advice is
valid by delvinz into image siabilisation techmigues and

d by Mikon is called vibration reduction (VE), whils
‘Canon dubs its system imape stabilizer (I5).

Software :abilisation implemented in soms vidao cameras can
perform in real-time and &t is called digital IS (D15) or elecoonic
IS (EIS). If on the other hand, video: are edited in post
processing (offline), then stabilisation algorithms, also known az
stabilization filters, are used.

While OIS iz effective in reducing blur due to the motion of a
camera, inchiding involuntary hand shaking, EIS does not solve
the problem of motion bhur but improves the smoothness of the
video by reducing the trembling or jitter between frames.

0I5 uses semsors, sach as gyroscopes. fo destect camara
movement and achaaters o move the lens andor semser to
counteract the modon. Owver fime, systems have evolved from
technigues based on inertial sensers amanged on 2-axis fo cumwent
5-amis methods such as those implemented in Olympus or Sony.
In EIS, gyroscopes or accelerometers are also employed to
meeasure hand jitter and the frames are shifted by a commenzurate
mumber of pixels. EIS requires the frames to be cropped with
respect to the full semsor size, as the senser edges are used as
puffer zones to compensate for the motion (Sachs etal , 20048).

This contribistion has been pear-raviewed.
hitps:fdol.org/10.5134Aspre-anchives-XLVI-2-W1-2022-395-2022 | & Authoris) 2022. CC BY 4.0 Licensa. 355

PHOTOGRAMMETRY
E. Nocerino ', F. Menna *, G. J. Verhoeven*
! Dipartimento di Sciznze Umanistiche & Sociali, University of Sassan, Sassari, Italy, enocerine fumniss it
* 3D Optical Metrology (3D0M) unit, Brano Eessler Foundation (FEE), Trento, Italy; fmennajrfok.eu
* Ludwig Boltzmann Instituts for Archasalogical Prospection & Virmal Archaeskogy (LBI ArchPro), Viena, Austria:
Geert Verhoeven@archpro Tbg.ac at
Commission IT
KEY WORDS: image and video stabilisation. motion blur, accuracy petential. camera calibration, interior erientation
ABSTRACT:
Image stabilization {I5) is a family of approaches whose aim is to reduce motion blur in stll images and shaking effect in video fames.
A variety of techniques are cumently implemented in cameras and camcordars: some imvolve hardware solutions. other are software
appreaches. In generl, IS for still photography entails hardware in-camera or in-lens sohrtions. Video stabilisation, on the other hand,
‘an be accomplished with softw; ithms, either in real- fthin the camera ar in post-processing. Whereas IS aids photgrphy
and video making, itz influence on the photogrammeinic 30 modelling process has not been investigated. This article addresses this
‘aspect. To this purpose, several laboratory and real-world tests were camied out, whose results showed that IS must be disabled when
1. INTRODUCTION quantifying their possible negative influence om  the
phetogrammetric process.
Many factors contribute to the sharpness of an image: the
wavelength of the imaged electromagnetic adiation. the size of 1.1 Image stabilisation techniques
the lens aperture (the primary influencer of depth of fisld and the
amount of diffracion softening), ibremect focusine,  The term image stabilisation (I5) refers to a range of techniques
monochromatic lens abemrations (zuch a5 coma, astizmatism. and  developed to reduce motion blur in images and frame-to-frame
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Abstract: Admired and despised, created and destroyed, legal and illegal: Contemporary graffiti
are polarising, and not everybody agrees to label them as cultural heritage. However, if one is
among the steadily inereasing number of heritage professionals and scademics that value thess
short-lived i their digital d can be congidered a part of cur legacy o future
generations. To document the geometric and spectral properties of & graffito, digital photographs
seem to be appropriate. This also holds true when documenting an entire graffiti-scape consisting
of 10005 of individual ereations. However, proper photo-based digital documentation of such an
entire scene comes with logistical and technical challenges, certainly if the documentation is
considered the basis for further analysis of the heritage assets. One main technical challenge relates
to the photographs themselves. Conventional photographs suffer from multiple image distortions
and usually lack a uniform scale, which hinders the derivation of di bons and proport In
addition, a single graffito photograph often does not reflect the meaning and setting intended by
the graffitist, as the creation is frequently shown as an isolated entity without i85 surrounding
environment. In other words, single photographs lack the spat poral context, which is often
of major importance in cultural heritage studies. Here, we present AUTOGRAF, an automated and
freely-available orth i tool which s 1 graffiti photos into high-
resolution, distortion-free, and ge d graffiti orthoph ps, & metrie yet visual product.
AUTOGRAF was developed in the framework of INDIGO, a graffiti-centred research project. Not
only do these georeferenced photos support proper analysis, but they also set the basis for placing
the graffiti in their native, albeit virtual, 30 environment. An experiment showed that 95 out of 100
tested graffitl photo sets were dly crt ified, highligh the propesed methodology's
potential to improve and one part of ary graffiti's digital preservation.

Keywaords: graffit; cultural heritage: orthophs i}
motion; georeferencing
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1. Introduction

Graffiti are an ephemeral yet ubiquitous phenomenon. Although sometimes only
existing for several hours or days, one cannot avoid seeing graffiti in urban environments.
Graffiti are polarising. They upset, please, provoke, and sometimes even insult
individuals or societies. Often graffiti creators do not even intend to infuriate, but the
mere existence of their works triggers human emotions.

Despite or maybe even because of their omnipresence and polarising nature,
documentation of ‘contemporary’ graffiti, in contrast to ‘ancdent graffiti’ such as
inscriptions on the urban walls of Roman Pompeii, has never received much scentific
attention [1,2]. Even in their overview and position paper on the academic legitimacy of

Heritage 2022, 5, 2987-3009. hitps:/jdai.org1 D3390/ heritageS040155
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Acquiring centimetre-accurate camera
coordinates in project INDIGO

Martin Wieser | | om
Geert Verhoeven | LBI ArchPro | geert.verhoeven@archpro.lbg.ac.at
Benjamin Wild | Technische Universitat Wien | benjamin.wild@geo.tuwien.ac.at

—Indigo

INDIGO i funded by the Heritage Science Austra programme
of the Austrian Academy of Sciences (OAW)

3rd Heritage Science Austria meeting: 23 September 2022

(1) Mount device

The camera’s hot shoe is used for
mounting and camera synchronisation

BT

s
(7) Create produc

From the georeferenced photo network
a 3D mesh, point cloud or orthophotos
can be produced in the desired CRS

RTK

Crviion | oo

LEDs &
status display

Use the logged camera
positions to georeference
and scale the photo network

With many photos, centimetre
accuracy is achievable

3-axis magnetometer

GNSS: Global Navigation Satellite System
EPOSA: Echtzeit-Positionierung-Austria )

CRS: Coordinate Reference System &
IMU: Inertial Measurement Unit §
GPS: Global Positioning System =
RTK: Real-Time Kinematic

(2) COnﬁQUre RTK

Input RTK provider (e.g. EPOSA)
Provide settings for correction data

Set and fix focusing
Deactivate electronic
and optical image
stabilisation

RTK GNSS receiver IMU
GPS & Galileo satellites 3-axis gyroscope
L1/L2/L5 multi-band 3-axis accelerometer

eldwWed
aJedaud (g)

(6) PrOCe Follow a specific set of rules:
d. SS deViCe -oblique & perpendicular photos
atay & Ph -no change in focus or zoom
Otos i - different subject distances
Download camera positions & e
rotations over WiFi from the “Ebver éhtits Imdgesensor
device's webserver via a browser \.\‘\ re photos
(5) Download device data (4) Aca
AVA m ™ . EE Stadt
|\ o W Wien
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How project INDIGO automatically turns
graffiti photos into orthophotomaps -In Iqo
jami 1

wild | i Universitat Wien | benjamin.wil tuwien.ac.at
Geert Verhoeven | LBI ArchPro | geert.verhoeven@archpro.lbg.ac.at
Martin Wieser | Independent researcher | scene2map@gmail.com
Stefan Wogrin | SprayCity | stefan.wogrin@spraycity.at INDIGO i funded by the Heritage Science Austria programme
Norbert Pfeifer | ische Universitat Wien | benjamin.wi tuwien.ac.at ofthe i Acodemy o Scinces (AW)

3rd Heritage Science Austria meeting: 23 September 2022

1 - Why orthophotomaps? 3 - INDIGO's AUTOGRAF tool

Conventional photographs suffer from various distortions: To automatically generate orthophotomaps from 1000s of photos,
ive di i the open-source tool AUTOGRAF was developed within INDIGO
g%i $§{,§,”g‘i§g‘{fcd§?§§,’ﬂﬁ,":s [ AUTomated Orthorectification of GRAFfiti photos ]
3) Lens distortions (not well visible but they exist!)

Initial quality
and consistency
checks

Derivation of
camera
orientations
via incremental SfM

Orthophotomaps have the distortions removed, making them:

Distortion-free

High-resolution } maps Of g rafﬂtl

Georeferenced 3D surface mesh

reference plane

Computation of
the orthophotomap

0 1 2 3 4 5 6 7 8 » 10 11 12 13 14m
Area: 51.2 m? Perimeter: 36.82 m

2 - How to make them? ‘4 - The 100-graffiti test

Four types of data are required: AUTOGRAF was tested on a sample dataset of 826 images
corresponding to 100 graffiti along the Donaukanal
(a) a set of graffito-specific photographs
(b) the camera orientations (interior and exterior)

(c) a 3D model of the graffito-covered surface
(d) a reference plane to project the orthophotomap on

of the tested graffiti were sucessfully orthorectified

AUTOGRAF needed to process one graffito photo set

The average orthophotomap raster cell size is below

1 senom i, Gt R
Gvareescmin o GO gk, o, g,

AVA 5000
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Street Art Decade

Urban Forms Gallery
2009-2019

Architecture Image
Studies - Narrative
Architecture

Much of the work published here was initially
exhibited in a series of exhibitions, most
recently as part of the Shanghai Urban Space
Art Season 2019 in the exhibition
‘Sensorium’. Through the production of these
drawings and texts, the contributors seek to
align themselves with a tradition of visionary
narratives and use the multiple platforms of
dissemination to communicate those ideas to
a wider st of audiences beyond architectural
academia.

AUTHORS
Nic Clear, Hyun Jun Park

Check here the contents
Request here the printed copy

Street Art Decade
Urban Forms Gallery
2009-2019

The book has been created for admirers of
urban art interested in learning about and
experiencing cityspace. It contains photos
and standardised descriptions of all external
works completed by the Urban Forms
Foundation in the years 2009-2019 mainly in
tédz (Poland).

AUTHORS
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software hardware publications presentations posters S HE]
INDIGO is an open-data and open-access project, operating according to the FAIR principles. Whereas all project data will become available at the project's end
via the ARCHE data repository, any scientific output can be found at different locations:

* |INDIGO's Zenodo community
* adedicated ResearchGate project page

* here! Below, one finds all relevant info and links to INDIGO's soft- and hardware, oral and poster presentations. publications and symposia. Each section is

directly accessible via the menu above.

software

The INDIGO team created COOLPI and AUTOGRAF, two software packages
that are free to downloaded from the INDIGO's GitHub account. I
* the COlour Operations Library for Processing Images (COOLPI) is an

open-source Python toolbox including procedures for the colour

correction of RAW photos. The code comes with an extensive manual.

* AUTOGRAF (AUTomated Orthorectification of GRAFfiti photos) is an
open-source python-based Metashape add-on to automatically
orthorectify (graffiti) photos. Its source code can be found here.

hardware

The INDIGO team has developed a device to record the camera’s exact 3D position and angular
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Upload Communities

project INDIGO

Recent uploads
Q

‘September 23, 2022 (v1) View

Acquiring centimetre-accurate camera coordinates in project INDIGO

Wieser, Martin; {3 Verhoeven, Geert Julien; {® Wild, Benjamin;

INDIGO is & two-year, OAW-funded research project that aims to document, disseminate and analyse the graffiti-scape
along Vienna's Donaukanal. INDIGO's prime data are digital photos because they capture the geometrical, spectral, and
certain temporal aspects of newly created graffiti. T

2022

24,2022

Uploaded on

How project INDIGO automatically turns graffiti photos into orthophotomaps
(® Wild, Benjamin; (® Verhoeven, Geert Julien; Wieser, Martin; & Wogrin, Stefan; (& Pfeifer, Norbert;

Graffiti are a short-lived and polarising form of cultural heritage. The graffiti-focused research project INDIGO, funded by
QAW, documents and digitally preserves (almost) every graffito created along Vienna's Donaukanal, one of the world's
largest graffiti hotspots. A central aim

Uploaded on September 24, 2022

AUTOGRAF (AUTomated Orthorectification of GRAFfiti photos)
(® Benjamin Wild;

AUTOGRAF (AUTomated Orthorectification of GRAFfiti photos) is an open-source python-based Metashape add-on, which
enables the automated orthorectification of graffiti at a specific site of interest. It employs state-of-the art photogrammetric
computer vision technigues to allow highly accu

Uploaded on Septem

COOLPI - Colour Operations Library for Processing Images
(® Adolfo Molada Tebar,

COlour Cperations Library for Processing Images (COOLPI) is an open-source toeloex programmed in Pythen 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

Inariad nn Aoet 91 9099

2. New upload

Community

Indigo

project INDIGO

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 (iljlega
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 invelvement of graffiti creaters 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 through
time) and analyse (via spatio-temporal-semantic
queries) all graffiti records

storage in a certified repository ensures the
necessary digital longevity and free download of a
data, so that INDIGO can realistically preserve and
disseminate society’s thoughts and artistic
expressions marked upon its walls

Curated by:

usrh,
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RESEARCHGATE project page

1
o Project Updates 1
9 INDIGO - INventory and DIsseminate Graffiti along the Recommendations 0
() dOnaukanal Followers 8
Z @ Geert J J Verhoeven - §)) Jona Schlegel - ) Norbert Pfeifer - Show all 7 collaborators Reads @) 43
S~ Goal: This academic graffiti project aims to build the basis to systematically document, monitor,

disseminate, and analyse circa 13 km of uninterrupted graffiti along Vienna's Danube Canal in
the next decade

https://projectindigo.eu

https://zenodo.org/communities/projectindigo

ject

Date: 1 September 2021 - 31 August 2023

Hide details

QOverview Project log References (13) Add research Add update

Research referenced in this project

‘ Add more references ‘

AUTOGRAF—AUTomated Orthorectification of GRAFfiti Photos

along-the-dOnaukanal

Article  Full-text available - Oct 2022 - Heritage

@ Benjamin Wild - @ Geert J J Verhoeven - (1) Martin Wieser - [...] - () Norbert Pfeifer

View  Remove from list

INventory-and-DIsseminate-Graffiti-

Acquiring centimetre-accurate camera coordinates in project INDIGO

//www.researchgate.net/pro

Poster Full-text available - Sep 2022

() Martin Wieser - @ Geert J J Verhoeven - @ Benjamin Wild

View  Remove from list

https
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Benjamin / Introducing AUTOGRAF 13:45




INAIgO

AUTomated Orthorectification
of GRAFfiti Photos

JIAUTUGR,

Benjamin Wild, Norbert Pfeifer, Geert Verhoeven, Martin Wieser, Camillo Ressl, Johannes Otepka-Schremmer, Stefan Wogrin
The INDIGO graffiti project is funded by the Heritage Science Austria programme of the Austrian Academy of Sciences (OAW)
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> 26779

What does this number
represent?




5n9g0 # of Photos taken by INDIGO

January 1620
February 2957
March 2552
April 4093
May 6315
June 2954
July 6288
> 26779

What does this number

Q represent?
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No matter what we do with the photos, it
must be automated and fast...

VIAUTUGRAF

AUTomated Orthorectification of GRAFTfiti Photos

L)
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Why Orthophotos

Indigo



* Distortions
— Perspective
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* Distortions
— Perspective
—~ — Topography
— Lens distortions

« Georeferenced
— Locate it in space
— Measure proportions
—  Stitch photos together




* Distortions
— Perspective
—~ — Topography
— Lens distortions

« Georeferenced
— Locate it in space
— Measure proportions
—  Stitch photos together




=Indigo Orthophoto recipe

W
=

n Camera orientation



=Indigo Orthophoto recipe

Yo
N

h Camera orientation + 3D model



Camera orientation
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Orthophoto recipe

3D model

-

+

Projection plane
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Ya
=

Camera orientation + 3D model +  Projection plane
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=Indigo Orthophoto
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Ca. 10 images of a new
graffito (different viewing
directions/tilts/positions)

INDIGO_2021-12-28 Z711-B_0293.jpg

INDIGO_2021-12-28_Z711-B_0296.jpg

INDIGO_2021-12-28 Z711-B_0297.jpg INDIGO_2021-12-28 Z711-B_0298.jpg INDIGO_2021-12-28 Z711-B_0299.jpg

VIAUTOGRAF




Ca. 10 images of a new
graffito (different viewing

ndlqo directions/tilts/positions)

— |Initial checks

Camera Orientations

Incremental SfM

Orthophoto




Ca. 10 images of a new
graffito (different viewing

ndlqo directions/tilts/positions)

~ Initial checks
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Ca. 10 images of a new
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Projection plane
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src Add files via upload ast month A p

LICENSE Initial commit
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README.md

1. Choose graffito directory to be processed

i d 0000

Short Description

Processing times:

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 site of interest. It employs state-of-the art photogrammetric computer vision — Ca. 1800 phOtos (Ca' 220 grafﬁtl)

techniques to allow highly accurate georeferencing and orthorectification of large numbers per day
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This s an early access version, the complete PDF, HTML, and XML versions will be available soon.
MoPY
AUTOGRAF—AUTomated Orthorectification of
GRAFfiti Photos

by @ Benjamin wild ' £ ©, (@ Geert J. Verhoeven 2, () Martin Wieser 3, {2} Camillo Ress! !, () Jona Schlegel 2 @,
#2) Stefan Wogrin *, () Johannes Otepka-Schremmer ' and ) Norbert Pfeifer ' ©
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The INDIGO graffiti project is funded by the Heritage Science Austria
programme of the Austrian Academy of Sciences (OAW)
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COOLPI
colour-accurate pixels

CO0LP;
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O Product Solutions Open Source Pricing Sign in | Sign up |

(] GrafflthrDJECtIND|GO/COOIPI Public O nNotifications % Fork 1 Y7 Star 2 v

<> Code () Issues % Pullrequests () Actions [ Projects @ Security |~ Insights

¥ main ~ P 1branch 0 tags Go to file About

COlour Operations Library for Processing

“ amolada Add files via upload + 8e6ccoas 10 days ago @ 136 commits Images
I dist Add files via upload 2 months ago (I Readme
L-3.0 license
a8 GPL-3.0 i
B docs Add files via upload last month
% 2 stars
W graffiti_image_processing Add files via upload 10 days ago ® 0 watching =
s e i % 1o colour-accurate pixels
I src Add files via upload 2 months ago
B tests/coolpi-gui-test Add files via upload last month Releases
B wpp_data Add files via upload 28 days ago No releases published
[ LICENSE Initial commit 2 months ago
D MAMNIFEST.in Add files via upload 2 months ago Packages
) . No packages published
D README.md Add files via upload 10 days ago
[ pyproject.toml Add files via upload 2 months ago
Contributors 2
:= README.md

t— amolada Adolfo Molada Tebar

BeyondConventionalBoundaries Geert ...
COOLPI

Description Languages B
—

COlour Operations Library for Processing Images (COOLPI) is an open-source toolbox @ JupyterNotebook 52.1% @ Python 1.9% I

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 Archaeology in close collaboration with the GEO
Department of TU Wien University.




Contents

1 Description

1.1 Modules

2 Installation

2.1 Dependencies

3 CIE
3.1 Observer

3.1.1 Create an instance
3.1.2 Attributes

3.1.3 Method

3.2 Component

3.3 SComponents

3.3.1 Create an instance
3.3.2 Attributes

3.3.3 Methods

3.3.4 Plot

3.4 CMF

3.4.1 Create an instance
3.4.2 Attributes

3.4.3 Methods

3.4.4 Plot

3.5 CFB

3.5.1 Create an instance
3.5.2 Attributes

3.5.3 Methods

3.5.4 Plot

3.6 RGBCMF

3.6.1 Create an instance
3.6.2 Attributes

3.6.3 Methods

3.6.4 Plot

4 Colour

4.1 CIEXYZ

4.1.1 Create an instance
4.1.2 Attributes

4.1.3 Methods

4.2 ClExyY

421 Create an instance
422 Attributes

423 Methods

424 Plot

4.3 CIEuvY

4.3.1 Create an instance

A Alert

The dependencies should have been installed automatically along with COOLPI.
Please check that everything is correct.

3 CIE

The Commission Internationale de I'Eclairage (CIE) establishes standards of response
functions, models and procedures of specification relevant to photometry, colorimetry, colour
rendering, visual performance and visual assessment of light and lighting (CIE, Division 1:
Vision and Colour).

The COOLPI package follows in a rigorous manner the recommendations published by the CIE
concemning the standard colorimetric observers, illuminants, the computation of tristimulus
values, the colour space conversions formulae and colour difference equations among other
colorimetric practices (CIE, 2018).

The CIE objects implemented into the COOLPI package are based on the abstract class CIE,
and can include other abstract classes according to their requeriments. The CIE main classes
are: Observer, SComponents, CMF, CFB, and RGBCMF.

__type = "CIE Dbject” ‘
@'bﬁmm Observer (CIE) CFB(CIE) RGBCMF (CIE)

_:uhmz:'\‘.llohumf' __subtype = "CIE calour- —subtype = “0E cone- __subtype = “CIE RGE colour-
matching-fanctions® fundamental based™ ‘matching-functions”
m e s S e
—_bype = “Spectral Ot e —_nm_irterval —nm_ietarval —nm_interval
sti_{l _ckservar __omserer __clnserar
—pm_interval —_— —nemd, _y_cml _z_emf —xd_cmd, _yi_cmd, _zf_omf _reml,__peml, b emd
Jamisda_values .
imin_|observer) init__[observer) mit__[observer)
@absmactmethod SComponents [CIE}
0 &7t colnur_matching fusctins] ert_colnur_matching fanctinns|| - get_selour_matchirg functionsl)
P __mibibype = “CE 5 Companeess” Ml._um inta_visitike_range_spic set_cmi_inta_visible_range_spec -mt_emf_ints_visble_rangs_ipee
- clogunal_amayl) __nm_rangs e iy ‘irurm {vinikle_nm_rangs, ‘trum {visie_nm_range,
Pstaticmethod __nm_ineral whible_sm_terusl) witihle_rem_isserenl) wisiibe_s
mwnlmm«_ _50,_s=1,_52 £md_interpelate|raw_nm_ran mit_interpalate(rew_nem_ran ermil_interpalate|new_nm_ran
mda_lnl-n.“vuah 2 R RE, new_nm_interval, method) &e, new_nm_interval, method) 9, now_nm_intarval, mathed)
- —Int 2md_extraplate med_ewirapolate. el _axtenpelate
il vl s
_get_lambia_values_ntersalate 5 [rew_nm_range, [rew_nem_range, [Pw_nem_riege,
Inww_nm_ranga. s - new_nm_irterval, method) rew_nm_interwal, method] new_nm_interval, method)
new_ method| _ta_SPO{ cct_k) ‘plot{zhow_figure, save_figure, -pot{show_figure, save_figure, platishow_figure, save_figure,
4 _laadt_yakets_grapolans it show_figure, save_figure output_path) aupul_path) output_path}
Inew_nm_range, , output_path|
new_nm_inkerval, method| e
set_into_wisihle_range,_spactrum
o
wisikle_nm_interval) __wabitype = "CIF
set_lambda_vabses_intempolate|n
AT TAT w__ i, —rme
meshad) it _[rarme_id, nm_range,
it_lambda_valuis_sscrapclatel nm_intereal, lamitda_values)

ey Co0LPj

Figure 2: UML Diagram for the CIE classes

(D Info

For further explanation of some of the calculations applied, we highly recommend
users to consult the standards published by the CIE, particularly the Technical Report
CIE 015:2018, Colorimetry, 4th Edition (CIE, 2018). This publication provides the
recommendations of the CIE concerning colorimetry, particularly the use of the
standard colorimetric observers and standard illuminants, colour spaces, colour
difference metrics and other colorimetric practices and formulae.

(D Practical use of CIE classes

Users are encouraged to previously take a look at the Jupyter Notebook:

COOLPI
colour-accurate pixels

CO0LP;
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Discussing graff
- knowledge
organisation
Impossible?

Jona Schlegel
Massimiliano Carloni

STATUS-QUO GATHERING

LOOKING BACK | AHEAD

14 October 2022 Vienna, Austria

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




—Indigo

graffiti as

activity

"the creation of a mark"

R

A triple concept

graffiti as
objects/

graffito as
object

"the mark resulted

from graffiti as
activity"

graffiti as
style

"the mark looking
like graffiti writing"



=Indigo 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

L)



=Indigo 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
Q In different styles with various techniques



Mark-making




—Indigo

(Non-) practical reasons

Graffiti as style

"the mark looking like graffiti writing"
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=Indigo 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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Alex, Bernhard & Nina / New OpenAtlas features for INDIGO 14:20




Status quo -
OpenAtlas features for INDIGO



OpenAtlas - hitps://openatlas.eu

e Open source, browser based database software
o available on GitHub: hitps://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

OpenAtlas v v

CC-BY-SA 4.0, Jan Belik



OpenAtlas and INDIGO

INDIGO workshop 2021

INDIGQO’s research focuses on the present time
Different workflow: e.g. media is stored in ARCHE (htips://www.oeaw.ac.at/acdh/tools/arche)

Providing metadata for various applications through the API
Each project adds features to OpenAtlas
o cf. https://redmine.openatlas.eu/projects/uni/roadmap




OpenAtlas Features for INDIGO

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

e |[n Progress
o Importing INDIGO vocabulary from Vocabs (#1663)
o Display 3D geometries (#1573)
o Connecting to ARCHE to get image files (#1575)
o More detailed structure, e.g. track individual components of graffiti (#1587, #1647)
o Relative chronological and spatial relation between graffiti (#1648)
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INDIGO approach

=Indigo
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| inventory |
create document archive disseminate analyse
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INDIGO approach
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STRUCTURE 5 pillars
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STRUCTURE 5 pillars

A. ACQUISTION

3D surfaces
photographs + GNSS/IMU

auxiliary
(spectra, metadata, video)

R



Indigo

STRUCTURE 5 pillars

A. ACQUISTION B. PROCESSING

colour correction
orthorectification & texturing
segmentation & annotation
change detection
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STRUCTURE 5 pillars

A. ACQUISTION B. PROCESSING C. MANAGEMENT

3D surfaces colour correction  adding metadata
photographs + GNSS/IMU  orthorectification & texturing thesaurus
auxiliary segmentation & annotation spatial database(s)

(spectra, metadata, video) change detection data archiving
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STRUCTURE 5 pillars

A. ACQUISTION B. PROCESSING C. MANAGEMENT  D. DISSEMINATION

3D surfaces colour correction  adding metadata online platform
photographs + GNSS/IMU  orthorectification & texturing thesaurus social media & QR codes
auxiliary segmentation & annotation spatial database(s) symposium 1

(spectra, metadata, video) change detection data archiving articles & presentations
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STRUCTURE 5 pillars

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

3D surfaces colour correction  adding metadata online platform symposium 2
photographs + GNSS/IMU  orthorectification & texturing thesaurus social media & QR codes thesaurus
auxiliary segmentation & annotation spatial database(s) symposium 1

(spectra, metadata, video) change detection data archiving articles & presentations
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STRUCTURE 5 pillars

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

3D surfaces colour correction  adding metadata online platform symposium 2
photographs + GNSS/IMU  orthorectification & texturing thesaurus social media & QR codes thesaurus
auxiliary segmentation & annotation spatial database(s) symposium 1

(spectra, metadata, video) change detection data archiving articles & presentations
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STRUCTURE 19 work packages

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

3D surfaces colour correction  adding metadata online platform symposium 2
photographs + GNSS/IMU  orthorectification & texturing thesaurus social media & QR codes thesaurus
auxiliary segmentation & annotation spatial database(s) symposium 1

(spectra, metadata, video) change detection data archiving articles & presentations

I L m d 2022
Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. @et Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug.
Qo Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8
PHASE 0 - PROJECT MANAGEMENT
PHASES |PHASE 1 - PREPARATION PHASE 2 - RESEARCH AND DEVELOPMENT PHASE 3 - IMPLEMENTATION

PHASE 4 - OUTREACH

WP 1 - Management
WORK WP 2 - Awareness

PACKAGES WP 3 - H&S

WP 4 - Legislation

Pillar D

All pillars

WP 16 - Online platform

WP 17 - Symposium 1 . WPi8-symposum2

WP 19 - Fundraising
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HOW 19 work packages

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

3D surfaces colour correction  adding metadata online platform symposium 2
photographs + GNSS/IMU  orthorectification & texturing thesaurus social media & QR codes thesaurus
auxiliary segmentation & annotation spatial database(s) symposium 1

(spectra, metadata, video) change detection data archiving articles & presentations
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HOW 19 work packages

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

3D surfaces colour correction  adding metadata online platform symposium 2
photographs + GNSS/IMU  orthorectification & texturing thesaurus social media & QR codes thesaurus
auxiliary segmentation & annotation spatial database(s) symposium 1

(spectra, metadata, video)

change detection data archiving articles & presentations

2021 2022 . : 023 :
Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. @ct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug.
Qo Q1 Q2 Q3 Q4 Qs Qo6 Q7 Q8
PHASE 0 - PROJEQT MANAGEMENT
PHASES |PHASE 1 - PREPARATION PHASE 2 - RESEARCH AND DEVELOPMENT PHASE 3 - IMPLEMENTATION
PHASE 4 - DUTREACH

WP 1 - M:
WP 2 - Awarene

nagement
ES

WORK
PACKAGES WP 3 - H&S
WP 4 - Legislation

btographly
WP 6 - GNSS/IMU
WIS 3D Geometric backbone

Pillar A WP 8 - Colourimetry

Pillar B WP 9 - Orthorectification and texturing

Pillar C WP 10 - Segmentation and &lglyleie:1ils))]

Pillar D _ WP 11 - Change detection _ _ _ _

Pillar E _ WP 12 - Image processing
All pillars WP 13 - Thesaurus

WP 14 - Spatial d=i=|:£5=
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WP 16 { Online platform
WP 17 - Symposiumgh WP 18 - Symposium 2
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2022

Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug.
Q5 Q6 Q7 Q8
PHASES PHASE 2 - RESEARCH AND DEVELOPMENT
PHASE 3 - IMPLEMENTATION
WORK WP 2 - Awareness
PACKAGES

13
milestone WP 16 - Online platform
4
Nrl.i] What ~| Pillar ~| WP ~| Enddata -| Deliverable type |-| What Pillar | WP 1| Enddata .| Deliverable type |-| Nr -] What ~| Pillar -] WP -] Enddata -] Deliverabletype |-|
1 30/10/2022 Data 30/10/2022 Data 1 30/10/2022 Data
2 31/10/2022  Hardware + software 31/10/2022 Hardware +software 6 16/12/2022 Data
3 31/10/2022 Publication 16/12/2022 Data 17 14/08/2023 Data
4 30/11/2022 Software 20/12/2022  Software + publication 19 31/08/2023 Data
5 05/12/2022 Hardware 31/10/2022 Publication 20 31/08/2023 Data
6 16/12/2022 Data 30/11/2022 Software 22 31/08/2023 Funding
7 19/12/2022 Software 05/12/2022 Hardware 5 05/12/2022 Hardware
8 19/12/2022 Publication 20/12/2022 Software 2 31/10/2022 Hardware + software
9 20/12/2022 Software + publication 20/12/2022 Software 3 31/10/2022 Publication
10 20/12/2022 Software 14/08,/2023 Data 8 19/12/2022 Publication
ilil 20/12/2022 Software 19/12/2022 Software 12 Publication goINDIGO 2022 proceedings 27/12/2022 Publication
12 Publication goINDIGO 2022 proceedings 27/12/2022 Publication 19/12/2022 Publication 14 31/03/2023 Publication
13 27/02/2023 Software 31/03/2023 Publication 18 21/08/2023 Publication
14 31/03/2023 Publication 27/02/2023 Software 4 30/11/2022 Software
15 First version online platform 09/06/2023 Software 31/08/2023 Data 7 19/12/2022 Software
16 21/06/2023 Symposium 31/08/2023 Data 10 20/12/2022 Software
17 14/08/2023 Data First version online platform 09/06/2023 Software 11 20/12/2022 Software
18 21/08/2023 Publication Updated version online platform 31/08/2023 Software 13 27/02/2023 Software
19 31/08/2023 Data Publication goINDIGO 2022 proceedings 27/12/2022 Publication 15 First version online platform 09/06/2023 Software
20 31/08/2023 Data 21/08/2023 Publication 21 Updated version online platform 31/08/2023 Software
21 Updated version online platform 31/08/2023 Software 21/06/2023 Symposium 9 20/12/2022 Software + publication
22 F 31/08/2023 Funding 31/08/2023 Funding 16 21/06/2023 Symposium




PHASE 0 - PROJECT MANAGEMENT
PHASE 2 - RESEARCH AND DEVELOPMENT
PHASE 3 - IMPLEMENTATION

PHASE 4 - OUTREACH

WP 1 - Project management

Pillar A
Pillar B
Pillar C
Pillar D
Pillar E
All pillars

milestone

Pillar ~| WP - End data - Deliverable type '~ Nr[~ What - Pillar |- WP .| Enddata - Deliverable type |- - ~| Pillar [~ WP [~ End data |- Deliverable type |-




PHASE 0 - PROJECT MANAGEMENT
PHASE 2 - RESEARCH AND DEVELOPMENT
PHASE 3 - IMPLEMENTATION

PHASE 4 - OUTREACH

WP 2 - Awareness

Pillar A
Pillar B
Pillar C
Pillar D
Pillar E
All pillars

milestone

Pillar ~| WP -| Enddata - Deliverable type |- Nr - What ~| Pillar [v] WP [, Enddata [~ Deliverable type |- - - Pillar -] WP [~ End data |- Deliverable type |-




PHASE 0 - PROJECT MANAGEMENT
PHASE 2 - RESEARCH AND DEVELOPMENT
PHASE 3 - IMPLEMENTATION
PHASE 4 - OUTREACH

0 WP 5 - Photography
WP 6 - GNSS/IMU ')
WP 7 - 3D geometric backbone @

Pillar A
Pillar B
Pillar C
Pillar D
Pillar E
All pillars

milestone

What ~ Pillar ~ - End data - Deliverable type - - What = Pillar |~ WP End data - Deliverable type - What - Pillar [~ - End data [~ Deliverable type |-
Total coverage survey 2 A 30/10/2022 Data Total coverage survey 2 A 5 30/10/2022 Data 1 Total coverage survey 2 30/10/2022 Data
Second GNSS/IMU device + manual A 31/10/2022  Hardware + software : Second GNSS/IMU device + manual A 6 31/10/2022  Hardware + software Final 3D mesh DK 16/12/2022 Data
Final 3D mesh DK A 7 16/12/2022 Data
LOOCV script and paper A 7 20/12/2022 Software + publication

Final 3D mesh DK 16/12/2022

Second GNSS/IMU device + manual 31/10/2022 Hardware + software
LOOCV script and paper 20/12/2022 Software + publication

LOOCV script and paper 20/12/2022 Software + publication




Year 2

PHASE 0 - PROJECT MANAGEMENT
PHASE 2 - RESEARCH AND DEVELOPMENT
PHASE 3 - IMPLEMENTATION
PHASE 4 - OUTREACH

Pillar A WP 8 - Colourimetry 9 @

Pillar B wpe 4

Pillar C WP 10 - Segmentation and annotation

Pillar D WP 11 - Change detection

Pillar E 6 WP 12 - Image processing
All pillars

milestone

= Pillar '~ WP - End data - Deliverable type |- ] End data |- Deliverable type - . - Pillar '~ WP [~ End data |- Deliverable type |-

Paper COOLPI (sensors) 8 31/10/2022 Publication 17 All images processed 14/08/2023 Data

B 12
Optimised version AUTOGRAF 9 30/11/2022 Software
Graffiti reference target 10 05/12/2022 Hardware Paper COOLPI (sensors) 31/10/2022 Publication
; Optimised version AUTOGRAF 30/11/2022 Software
Grati referencetarget 05/12/2022  Hardware
Segmentation tool 20/12/2022 Software
XMP namespace 20/12/2022 Software 3 Paper COOLPI (sensors) B 8 31/10/2022 Publication
Segmentation tool 10 20/12/2022 Software Image processing pipeline 14/08/2023 Data
XMP namespace 10 20/12/2022 Software Allimages processed 19/12/2022 Software

Optimised version AUTOGRAF 30/11/2022 Software

Image processing pipeline 19/12/2022 Software

Segmentation tool 20/12/2022 Software

Allimages processed 12 14/08/2023 XMP namespace 20/12/2022 Software




PHASE 0 - PROJECT MANAGEMENT
PHASE 2 - RESEARCH AND DEVELOPMENT
PHASE 3 - IMPLEMENTATION
PHASE 4 - OUTREACH

Pillar A
Pillar B
Pillar C
Pillar D
Pillar E
All pillars WP 13 - Thesaurus @
WP 14 - Spatial database @

WP 15 - Data ingestion
milestone

Pillar '~ WP - End data - Deliverable type = Pillar [~ WP [ End data |~ Deliverable type - . - Pillar |~ WP [~ End data [~ Deliverable type |-

All data ingested in OpenAtlas 31/08/2023
All data ingested in ARCHE 31/08/2023

First version thesaurus 13 19/12/2022 Publication
First version thesaurus 19/12/2022 Publication

First version thesaurus 19/12/2022 Publication ] Final version thesaurus + paper 31/03/2023 Publication
Final structure OpenAtlas 14 27/02/2023 Software Final version thesaurus + paper 31/03/2023 Publication
Final version thesaurus + paper 13 31/03/2023 Publication b Final structure OpenAtlas 27/02/2023 Software
All data ingested in OpenAtlas 31/08/2023 Data
All data ingested in ARCHE 31/08/2023 Data

Final structure OpenAtlas 27/02/2023 Software
All data ingested in OpenAtlas 15 31/08/2023 Data
All data ingested in ARCHE 15 31/08/2023 Data




PHASE 0 - PROJECT MANAGEMENT
PHASE 2 - RESEARCH AND DEVELOPMENT
PHASE 3 - IMPLEMENTATION
PHASE 4 - OUTREACH

Pillar A
Pillar B
Pillar C
Pillar D
Pillar E
All pillars

-
milestone WP 16 - Online platform B 211

Pillar "~ - End data - Deliverable type '~ - - Pillar |- WP .| Enddata - Deliverable type |- - ~| Pillar [~ WP [~ End data |- Deliverable type |-

First version online platform 09/06/2023 Software

First version online platform 16 09/06/2023 Software
Updated version online platform 16 31/08/2023 Software
First version online platform 16 09/06/2023 Software
Updated version online platform 16 31/08/2023 Software
Updated version online platform 31/08/2023 Software




PHASE 0 - PROJECT MANAGEMENT
PHASE 2 - RESEARCH AND DEVELOPMENT
PHASE 3 - IMPLEMENTATION
PHASE 4 - OUTREACH

Pillar A
Pillar B
Pillar C
Pillar D
Pillar E
All pillars

milestone

4

Pillar ~| WP - End data - Deliverable type [~ -] Pillar [~ WP [ End data |- Deliverable type - - - Pillar [+] WP [~ End data |- Deliverable type |-

Publication goINDIGO 2022 proceedings 18 27/12/2022 Publication
12 Publication goINDIGO 2022 proceedings 18 27/12/2022 Publication
Submit proceedings symposium 2 18 21/08/2023 Publication

Symposium 2 18 21/06/2023 Symposium

21/08/2023 Publication
12 Publication goINDIGO 2022 proceedings 27/12/2022 Publication
18 Symposium 2 21/08/2023 Publication
16 Submit proceedings symposium 2 21/06/2023 Symposium

Symposium 2 18 21/06/2023 Symposium



PHASE 0 - PROJECT MANAGEMENT
PHASE 2 - RESEARCH AND DEVELOPMENT
PHASE 3 - IMPLEMENTATION
PHASE 4 - OUTREACH

Pillar A
Pillar B
Pillar C
Pillar D
Pillar E
All pillars

milestone

WP 19 - Fundraising 22

Pillar ~| WP -| Enddata - Deliverable type |- - ~| Pillar [v] WP [, Enddata [~ Deliverable type |- - - Pillar -] WP [~ End data |- Deliverable type |-

New project proposal A-B-C-D-E 19 31/08/2023 Funding

New project proposal A-B-C-D-E 19 31/08/2023 Funding New project proposal A-B-C-D-E 19 31/08/2023 Funding
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