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1. Introduction

The AustreHungarian relief rap of Montenegras locatedn a pavilionin the Southern courtyard of
theiiNj ego g MBiljaread(iNj e g o g e v ma) inehp hisBoricl Mordenadrin capital of
Cetinje.lt is a testimony for a shared Austktontenegrinheritagein SouthEastern Europand is of
thredold importance i.e. from the viewpoint of History Material Cultureas well as Digital
Humanities(fig. 1). T h e r eulstargihgbckaractérad already been emphasised by geographers
and cartographers of thugoslav Peoplas Armyin the 1980svith the following statement

filn our country several refienodels from different periods are kept. One of them is the large relief
model of Montenegro, which is to be found in Cetinje and which was mati#16. Its dimensions

are 1%20m, with a horizontal scale d£10000and a vertical 01:50 0 3 . 0o

2. TheHistorical Context

Most interestings the story behind the creation of the relief mepe outbreak of the First World War

in July 1914 éd to antagonism between Austtdungaryas part of the Central Powers and the
Kingdom of Montemrgro as part of the Aied PowersAfter thebreakthrough of thAustro-Hungarian
aimyat the Lovien mountain massi fMontenegdnaapitalaff y 1 ¢
Cetinjeon 13 January 191#hd thesigning of thearmisticeon 5 January 191% an Austro-Hungarian

fiMilitar generagjouvernement Montenegho was est abl i shed with its h

the Montenegrin rulers calledliljarda in Cetinje.lts two governors were the officétiktor Weber

1 English tanslation by MSt.Pop o @fiAlLes kovar , Rul na izrada model a relje
Zbornik Radova. Vojnogeografski InstitBelgrade 1984, pp. 11117, herep. 111 iU na g o j zeml ji sal
reliefnih modelaizraznihperoda. Jedan od njih je veliki reljefni mo d e

godine. Njegove dimenzije iznosexZm, horizontalni razmer 1:10.000, a vertikalni 1:5.000.
2The conditions of theapitulation were for example published in trewspaper: Reichspost, Morgenblatt, 28hrgang,
Nr. 45, Wien, Freitag den 28. Janner 1914, 1
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Edler von Webenauirom 26 Februay 1916until 10 July 1917)and the politiciatHeinrich Karl Maria

Graf ClamMartinic (from 10 Juy 1917 until 3 November 1918)According to the localAustro
Hungari an newsp a pteerworkoB @relief mapéMontZnegrait thensgate 10,000

started in the summer of 193@he circumstances of its creation ateovery well described in the
iCet i nj efTwabtadktand wigtéohotographs were publisheogether with the articl€ig.

2). They present an invaluable pictorial sourcetlier original state otie relief map and its pavilion.

Very soonthe relief maphad become an object of representation and sightse@mguesday, 27
March 1917, it washownto theDeputy Chief of the German Admiral Stafice-Admiral Richard

Koch (18631927).° Half a year laterpn 28November 1917Prince Sigismund of Rssia (18961978)

visited Cetinje and the relief map was presentechim as well® From 9 May until 16 May 1918
duringthesec al | ed AEmMper or Qoahlettearelidfmapdf Monermedtavas!
opened to thgeneralpublic on adaily basisfrom 9amto 11am and from @mto 7pm. After that, the

relief mapremainedopen to thegeneralpublic on Sundag and holidag from 2pm to 7pm. The
entrance fees wengsedfor humanitarian purposes n t h&Vo @@ Kfaarl t he A Kai ser
Karl-K r i e gs f ¢ r s aftegtiaf fathe doup kitchesh in Cetinfe.

Up until now therelief map of Montenegro has not been researched based on adet@nalAustrian
archives We have addressedghesearch question in orderlie able taontextualise tis exceptional
monument.Adding to the complexty of the research is the changing terminoloigy the media
coverage othe map itselflt is denoted agi p| ast i yome Mart feg reR@liel von
Mont enedgRebi efbild v o nii t oNboorgtr earpeng rsocth e s Rel i €
fet hnographi sches ddilRiedfi ef &kmrMentveome ghond enegr
In autumn 2019 andpring 2020 ar research in the Austrian State Archiue¥iennafocused on the

biographies of the military personnathich wasnvolved in the creation of the relief mdp.order to

5The fACetinjer Zeitungo was ipn%®uhdaysand ThursddaybyGhe Austrig nelitaty wo t i
administration. It was printed separately in German and in Serbat. Cf. on its stock in the Austrian National Library

in Vienna: Cetinjer Zeitung 1916918. In: ANNO. Historische Osterreichische Zeitungen und Zeitschriften (ONB),
http://anno.onb.ac.at/info/cet_info.ht(d7/02/2022. See on the first mentioning of the relief mapetinjer Zeitung,

Cetinje, am 17. August 1916, I. Jahrgang, Nummer 1, 5. The ®¥dai version of the samssue of the newspaper is:
Cetinjske Novine, Cetinje, 1avgusta 1916., God. I., Broj 1., 5. We are very grateful to Mr. Vukota Mukoti MA ( St a't
Archives of Montenegro, Cetinje), who supported us in our researattbival material and the stock of theCe t i nj er
Zei tioMaod 2020 in Cetinje.

4 lllustrierte Cetinjer Zeitung, Sonntagsbeilage der Cetinjer Zeitung, Cetinje, 20. Mai 1917, Il. Jahrgang, Nummer 24, 3.

The SerbeCroat version of the same issue of the newspaper is: llustrovane CetinjskeeNovi Ne dj el j ni Pril
Novinand, Cetinje, dne 24. maja [sic!] 1917., God. [ I
5> During his visit the relief map was still under constructigri(n Ausf ¢hrung stehend}eCfRel i ef

Cetinjer Zeitung, CetinjeDonnerstag den 29. Marz 1917, 1. Jahrgang, Nummer 65, 3. The-Sashbversion of the

same issue of the newspaper die9 mata1917n Gos.kl.eBroNgdbyAd ne, Cet i I
6 Cetinjer Zeitung, Cetinje, Donnerstag, den 29. Ndwveni 917, Il. Jahrgang, Nummer 135, 3. The S&haat version

of the same issue of the newsp20pnevembraddl7., Ged Ii.,Bojd35€3. NoVv i n e
7 Cetinjer Zeitung, Cetinje, Sonntag den 28. April 1918, Ill. Jahrgangyrier 178, 3. The Serh@roat version of the

same issue of the newspaper is: Cetinjske Novine, Cetinje, ne2fielpgorila 1918., God. Ill., Broj 178., 3.
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coordinate our research, the Austrian team was visited by the Montenegrin teanernferdie|
Bracanovil and Milena Mijugkovil in January 2
We were able to tradbe presence dhe painter Peter Grabwinkler (188943)in Montenegrdased

on avery limited piece of informationin April 1917the AustreHungarian Supreme Command sent
atelegramto themilitary administration in Cetinje ordering that Grabwinkler must return to Vienna

as quickly as possibld ifceti nje beauftragt zugsfuehrer p
einrueckent [ siBwnfgrtunately,oun eesehrennn the Austdad Btate Archives was
interruptedby the outbreak of the COVHR9 pandemic in March 2020ut we were able to continue

our archival research in the summer of 2021

On 13 October 1918overnorGraf ClamMartinic officially announedthe dissolution of th&ustro-
Hungarian #AMilitargenerand jspersoramiretirenraeiThe AMtant e n e
Hungarian troops left the Kingdom of Montenegro, but the relief map remaingtl as a lasting
monument of a shotived joint histoiical episode

The tchnicalattributesof the relief mapareas follows:According to ou3D captureof its geometry

in March 2020(see below)it covers a total ok 282 square metresThe £ may be explained by the

fact that the concrete gallery surrounding the relief map ceweadi parts of it and preventomplete
documentation on its very margins

The relief mapdisplays territories, which are today part of Monggmo, Croatia,Bosnia and
Herzegovina,Serbia and Albania It was designed witha concrete massn a base also made of
concreteIn order b determine thelevationpoints on the maghin metal stickavere usegdaround

which the space was filled by hand to match the appearanceattttalandscapeThen, he surface

was painted imgreatdetail

Very impressive is the quality of modelling of the mountain masgife relief mapshowsthe road

network hydrography, cover of vegetati@mdsettlementreasof the time Moreover, monasteries,
churches, fortifications, houses, bridges etc. waodelled as 3D objects and placed on the rdhef

some caseouser entiresettlementireaswvere painted owtthe reliefand not representday 3D

objects

According to the colleagues inthitNj] e go g MBilpelad MNjie gogev mwo Jne j Bi

Cetinje small flags and a map legemereoriginally attachedo the relief map, whictescribed some

8 To be found in Osterreichisches Staatsarchiv (OeStA), Kriegsarchiv (KA), Feldakten (FA), Arm&eabaando
(AOK), Kriegspressequartier (KPQ), Akten 30 Kunstgruppe, KWi@lieder (Ansuchen um Aufnahme, diverse
Personalunterlagen), Namen G, 199138.

9 Verlautbarungen des k. u. k. Militéeneralgouvernements in Montenegro, Cetinje, anOkBber 1918Nr. 84.
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of the topographic features to be seen. Remnants of small flags without descriptions can still be found
in situ.

Unresolved is the question, what kind of cartographic data wasasedasifor themodellingof the

relief. Here, further research will meededn the Austrian State Archives in Vienmathe future It

may be assumed that the Ausdlangariann Gem al kar t e v on Bbtale RGDOuUur op
formed onegroupof the data sef¥ Moreover, he role of the Montenegriand Yugoslawartistand
sculptorMa r k o B r e ¢gl858)iinrihe ¢reiatBoB & the relief map will also require futuréepth
research.

In September 1948 thelref map of Montenegro was proclaimed a monument of culfine original
Austro-Hungarian pavilion, which was protecting the relief magd a basilica shaped wooden roof,
which was supported by concrete beams and pilldra.later, unkown date walls made of concrete

and glass were added all four sides

Thisconstruction was severely damaged in an earthquake on 15 April 1979. Therefore, plans for a new
pavilion were made in Jufilily 1980.1t was decided that no contemporary topographic information
(like new roadsurbanareas, dam lakes, etshould be addd on the mapThe old pavilion was
removed and replaced by a meahstruction with tintedlass of the same dimension retjag length

and width (18mx19/8) (fig. 3).

While the Austro-Hungariarsmall pedestrian bridge over the relieds stripped its five pillars hae

left marks on the reliethe entranceto the objectemainedn the Southt! Over 100 years after the

end of the~irst World War our project team set out3d capturehis exceptional monumeint order

to createa digital model, whichmeets the needs of museums in Mwowigroand their future local
exhibitions as well asnables the Austrian academia and public to become aware of this immobile
object of a joint episode in history by digital means and as a digadel. From 1 March until 10
March 2020 Mi hMoisésélerrBunidez CBrdeolve |l e n aBerNni hkai ri d eknods ¢ h
Krombholzwent on a survey to Montenegro with the aim to document aBid tapture the geometry

of the Austro-Hungarianrelief map d Montenegro With the crucial support of our Montenegrin
projectpartnersnamelyl nes Paj ovi [ , aMidlr e a BMiajediipgermnissioh

of the museumbés directorate, the Austrian tea
3. The 3D Capture of the Austro-Hungarian Relief Map of Montenegro

Our survey in March 2028imed to 3D capture the geometry of the historical ralefto archive the

historical feature, for geographical purposes (referenced orthophotos, meshes and REbtS)aN

10Ct, on this map \th a bibliographyP o p 02014, pp130-131
\We arevery grateful to M . Dr . P e Natianal Museaim df dManteifegr&etinje) for speaking with us and
sharing this information, based on archival material, in March 202@&tinje.
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integration in georeferenced datasets. Furthermore, the data created shall go beyond the capture of th
spatial layout and contribute to prospective initiatives of dissemination, preservation andatisaali

for examplearchiving, articles, aaferences, presentations and reconstructions.

The method selectday Moisés Herndndez Cordefor the capture of the data were Structure from
Motion (SfM) Multi-View Stereo (MVS) techniques. It employs a batch of overlapping images
captured from differergpatial positions to produce a 3D point clolile accuracy is comparable to
existing laser scanning and stgphotogrammetry techniques in clasege scenariosThey have
provided excellent results for archaeological and cultural surveys compared tesréstrial laser
scanner technique.

The first step before the pure of the images consistedtbé creation of a network of ground control
points. A total station 3D survey was undertaken using a close travérsesiftion positions around

the relid, surveying 51 reference poiniEhese reference points for the geolocation and adjustment of
the model were substituted by chal k mar ks wit|
damaging the surface of the protected monument. They a&ne ofmost importance to improve the
accuracy of the model. As there are neither records of any cadastral poansitional grid reference

on the surface of the relief, future uses of the georeferenced data will be facilitated by the location of
surveypoints in key geographical features such as bays, crossroads or briugéstegration of the

model in geographical coordinates and its geolocation with modern cartography methods can help to
identify how accurate the historical relief is, compared ¢éogdography of Montenegro.

A Canon EOS 80D and a Canon 35mm EF were byddoisés Herndndez Cordeto capture the
images and reduce theise of the computed surfadg789 images were taken of the relief, that were
later filtered using a serasiutomatic Python script in order to process only the ones with better quality
(lighting, sharpness and overlapping). Agisoft Photoscan 1.4.4 was the software selected to process
the selected D67 TIFFimages. This software is wekhown for producing smooth surfaces and an
accurate colar pattern for orthophoto and texteed mesh. At the end of the computing process, an
.0bj texturized mesh, a DEM of ZB7x31,761 pixel resolutiorand an orthophoto of F6x55573

pixel resolution were exportdtlg. 4).

At the end of September/beginning of October 2021 the Austrian team Mlugsés Hernandez
Corder o, Ber tKipawrbch o @s ¢ Mi |héukiahaged ® tondud® aseaond jolirney

to Montenegro, to meet the Montenegrin team and handeowepy of the 3D model to the National
Museum of Montenegro in Cetinje for their future exhibition purpddefortunately, the Deltaand
Omikronwaves of thepandemic in autumn and winter 2021 impeded a second journey of the

Montenegrin team to Austria.
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Neither the story behind the creation of the relief map, noBEheapturenor the digital preservation
standisolatedfor themselves, but they do form a Istilt approach with the aim to contextualise the
artefact and to use it in order to addrieggreresearch questionés a first stepn this very direction

the georeferenced orthophoto of the Augtittngarian Relief Map of Montenegrwasembedded as a
map layer into thefrontendi Maps of Power : Hi stori cal At |l as
Dynamics i n By z an thiipst/atal.ded.BivicBaa.at/krajacts/t)oafg. 5 and,

thus,made accessible to the general public.

Fig. . The AusttreHungar i an Reli ef Map of Montenegro
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