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EDITORIAL

    • Introduction: The ArcheoFOSS 2021 Conference.
 The 15th edition of the international conference ArcheoFOSS Open Software, hardware, processes, data, and 

formats in archaeology is now open.

� $IWHU�WKH�����·V�FRQIHUHQFH�LV�WKH�VHFRQG�\HDU�LQ�ZKLFK�WKH�RIÀFLDO�FRQIHUHQFH�ODQJXDJHV�DUH�ERWK�(QJOLVK�DQG�
Italian. 

 The conference will address a range of important topics and themes relating to data sharing, open tools, processes 

and formats in the archaeological domain. 

� 7KH�2UJDQL]LQJ�&RPPLWWHH�LQYLWHG�VFKRODUV��LQGHSHQGHQW�UHVHDUFKHUV��LQVWLWXWLRQV��IUHHODQFH�DUFKDHRORJLVWV��
DQG�SURIHVVLRQDO�FRPSDQLHV�LQYROYHG�LQ�&XOWXUDO�+HULWDJH�WR�VXEPLW�WKHLU�RULJLQDO�UHVHDUFKHV�RU�FDVH�VWXGLHV�E\�
H[SRVLQJ�WKH�ODWHVW�WUHQGV��WKHRUHWLFDO�RU�SUDFWLFDO�GHYHORSPHQWV�DQG�FKDOOHQJHV�LQ�WKH�ÀHOG��

� 2Q�EHKDOI�RI�WKH�6FLHQWLÀF�&RPPLWWHH�������WKH�2UJDQLVLQJ�&RPPLWWHH�HQFRXUDJHG�DEVWUDFW�SURSRVDOV�IRFXVHG�RQ�
VRPH�WKHPDWLF�DUHDV��)XUWKHUPRUH��IRU�WKH�ÀUVW�WLPH��$UFKHR)266�SXEOLVKHG�WKH�SUH�DFV�YROXPH�WR�IDFLOLWDWH�WKH�
VKDULQJ�DQG�WKH�GHHS�XQGHUVWDQGLQJ�RI�DQ\�LVVXHV�

    • The structure of the conference.
� ,Q�WKH�FRQIHUHQFH�SURJUDPPH��LW�LV�SRVVLEOH�WR�UHDG�KRZ�WKH�$UFKHR)266������FRQIHUHQFH�LV�RUJDQLVHG��:H�KDYH�

WZR�PDFUR�DUHDV�QDPHG�7DONV�DQG�:RUNVKRSV��&RPSDUHG�WR�WKH�RWKHU�YHUVLRQV�RI�$UFKHRIRVV��WKH�WKHRUHWLFDO�SDUW�
ZDV�VKRUWHQHG�JLYLQJ�PRUH�WLPH�WR�SUDFWLFDO�H[SRVXUH��7KH�7DONV�DUH�DUUDQJHG��LQWR�WKH�IROORZLQJ�VHVVLRQV��WZR�*,6�
UHODWHG�JURXSV��RQH��'�DQG�RQH�2SHQ�'DWD�JURXS�

    • A ‘light version’ for a ‘complex issue’.
� ,Q�WKH�SUHVHQW�WLPH��RUJDQLVLQJ�D�FRQJUHVV�LV�PRUH�LQQRYDWLYH�LQ�D�IXOO\�RQOLQH�ZD\��7KH�6FLHQWLÀF�&RPPLWWHH·V�

LGHD�IRU�������ZDV�WR�FUHDWH�D�OLJKW�YHUVLRQ�RI�WKH�FRQIHUHQFH�����PLQXWHV�IRU�HDFK�WDON�DQG���IRU�LWV�TXHVWLRQV��
'XULQJ�WKHVH�PRQWKV��WKH�2UJDQL]LQJ�&RPPLWWHH�ZRUNHG�RQ�VHYHUDO�IURQWV��LQFOXGLQJ�GLVVHPLQDWLRQ�DQG�WKH�RIÀFLDO�
SXEOLFDWLRQ�RI�WKH�SUH�DFWV��DYDLODEOH�RQ�$UFKHRPDWLFD�,QWHUQDWLRQDO��ZZZ�DUFKHRPDWLFD�LW�ULYLVWH���7KH�DLP�LV�WR�
DOORZ�WKH�DXGLHQFH�WLPH�WR�GHOYH�LQWR�WKH�FRQWHQW�RI�WKH�VSHHFKHV�DQG�ZRUNVKRSV�EHIRUHKDQG�ZKLOH�PDLQWDLQLQJ�
WKH�KLJK�VFLHQWLÀF�YDOXH�RI�WKH�ZKROH�$UFKHR)266�H[SHULHQFH�

� $QRWKHU�VWDWHG�DPELWLRQ�RI�WKLV�\HDU
V�FRQIHUHQFH�LV�WR�JLYH�PRUH�VSDFH�WR�WKH�SUDFWLFDO�H[SHULHQFHV�DQG�WR�WUDLQ�
WKH�$UFKHR)266�FRPPXQLW\�LQ�QHZ�WRROV�DQG�PHWKRGV��7KH�SXUSRVH�LV�WR�LPSURYH�DQG�LQFUHDVH�WKH�DZDUHQHVV�RI�
WKH�FRPPXQLW\�LQ�WKH�XVH�RI�YDULRXV�WRROV��ZKLFK�DUH�KHOSIXO�WR�UDLVH�WKH�OHYHO�RI�WKH�FRQIHUHQFHV�LQ�WKH�FRPLQJ�
years.

    • The FOSS way to organise ArcheoFOSS
� :LWK�WKLV�WDON��ZH�ZDQW�WR�UDLVH�WKH�IROORZLQJ�RUJDQLVLQJ�FRPPLWWHHV�WR�LQFUHDVH�WKH�)/266�VROXWLRQV�WR�EXLOG�RXU�

DQQXDO�FRQIHUHQFH��
� 1RZDGD\V��WKHUH�LV�QR�FRPSOHWH�ZRUNÁRZ�WR�RUJDQLVH�WKH�$UFKHR)266�FRQJUHVV��D�SDWK�ZH�ZLOO�QHHG�PRUH�DQG�

PRUH�LQ�WKH�IXWXUH�IRU�FUHGLELOLW\�LVVXHV��
� 7RGD\�ZH�FDQ�OLVW�WKH�XVH�RI�RSHQO\�OLFHQVHG�)/266�WRROV�VXFK�DV�-LWVL�IRU�WKH�SHULRGLF�RUJDQLVDWLRQDO�PHHWLQJV��

SURJUDPPLQJ�-DYD�IRU�WKH�ZHEVLWH��7HOHJUDP�IRU�WKH�GDLO\�FRPPXQLFDWLRQV�RI�WKH�RUJDQLVLQJ�FRPPLWWHH��
2SHQ2IÀFH�IRU�GRFXPHQW�ZULWLQJ�DQG�SURRIUHDGLQJ��+RZHYHU��ZH�DUH�IDU�IURP�DFKLHYLQJ�RXU�JRDO�EHFDXVH�ZH�DUH�
WRR�GHSHQGHQW�RQ�FORXG�VHUYLFHV�IURP�SULYDWH��FORVHG�OLFHQFH�RSHUDWRUV��ZKLFK�ZH�KDYH�JUDGXDOO\�FKRVHQ�IRU�WKHLU�
FRQYHQLHQFH�DQG�XVH�

� :H�KRSH�WKDW�WKH�UHSODFHPHQW�RI�IUHHZDUH�WRROV�ZLOO�JUDGXDOO\�FRQWLQXH�XQWLO�ZH�ÀQG�D�VWDEOH�PDQQHU�RI�
RUJDQLVLQJ�$UFKHR)266�LQ�D�FRPSOHWHO\�)/266�ZD\�

    • State of the art
� 7KLV�\HDU�WKH�FRQIHUHQFH�SUHVHQWV�DQ�RYHUYLHZ�RI�WKH�FXUUHQW�XVH�DQG�GHYHORSPHQW�RI�WHFKQRORJLHV�IRU�FXOWXUDO�

KHULWDJH�LQ�WKH�(8�DQG�VWDUWV�WR�LQFUHDVH�LWV�VWDWHPHQW�LQ�VRPH�RWKHU�SDUWV�RI�WKH�ZRUOG��HVSHFLDOO\�LQ�WKH�86$�DQG�
-DSDQ��

� ,W�ZLOO�VKRZ�D�JHQHUDO�JURZWK�LQ�DZDUHQHVV��DXWKRULW\�DQG�QDWXUDO�XVH�RI�)ORVV�WRROV��
� +RZHYHU�LW�LV�QRW�HQRXJK��WKH�FRPPXQLW\�LV�VWLOO�WRR�VPDOO��DQG�WKH�RUJDQLVDWLRQ�RI�WKRVH�DERYH�H[WHQVLYH�

SUDFWLFDO�VHVVLRQV�LQFUHDVHV�WKH�DXGLHQFH�GLVVHPLQDWLQJ�JRRG�SUDFWLFHV�DQG�LQQRYDWLYH�PHWKRGV�IRU�FXOWXUDO�GDWD�
management.

� :H�YHU\�PXFK�ZHOFRPH�WKH�QHZV�RI�WKH�UHFHQW�SXEOLFDWLRQ�RI�WKH������FRQIHUHQFH�SURFHHGLQJV�DQG�WKH�LPPLQHQW�
SXEOLFDWLRQ�RI�WKH������SURFHHGLQJV��7KH�FRQWLQXHG�ZRUN�RI�SXEOLVKLQJ�WKHVH�YROXPHV�GHSHQGV�RQ�WKH�UHVXPSWLRQ�
RI�WKH�FXUUHQW�DQQXDO�DFWLYLWLHV�RI�WKH�$UFKHR)266�PRYHPHQW�

    • Closing
� :H�KRSH�WKDW�WKLV�H[SHULHQFH�FDQ�EH�UHSHDWHG�LQ�WKH�IXWXUH�DV�SURSRVHG��LPSURYLQJ�WKH�IRUPDW�EXW�FRQÀUPLQJ�WKH�

QHHG�WR�VWUHQJWKHQ�WKH�EDVLV�RI�WKH�SHRSOH�ZKR�UHIHU�WR�$UFKHR)266�IRU�WKHLU�XSGDWLQJ�DQG�WUDLQLQJ�
    • Credits
� :H�H[SUHVV�RXU�WKDQNV�WR�$UFKHRPDWLFD�HGLWRULDO�VWDII��ZKR�FRRSHUDWHG�ZLWK�XV��VWHS�E\�VWHS�WR�GLVVHPLQDWH��WKH�

QHZV�DQG�PDGH�LWVHOI�DYDLODEOH�WR�UHDOLVH�WKHVH�SUH�DFWV�LQ�WKH�KRSH�RI�FROODERUDWLRQ�IRU�\HDUV�WR�FRPH�

           

by Domizia D'erasmo, Cristina Esteban Gonzalez, Paolo Rosati, Matteo Serpetti, Livia Tirabassi

ArcheoFoSS 2021 PreSenTATIon
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ARCHEOFOSS - SECTION 1: GIS

OPEN-SOURCE GIS FOR COLOS-
SEUM STUDY AND MANAGEMENT
by Elisa Cella, Fabio Fumagalli, Pietro Giannini, Silvia 

Impinna, Francesco Laddaga, Barbara Nazzaro, Federica 

Rinaldi, Jacopo Russo, Emiliano Tondi, Martina Almonte, 

Simona Morretta

Both the architectural and fruition complexity of the Flavi-
an Amphitheatrehas become even more evident  during  the  
pandemic  lockdowns:  the  past  months  saw  the  increase  
of  maintenance  and conservation activities, together with 
the last phase of the restoration works of the hypogea, as 
the second   act   of   a   broader   intervention   on   the   
entire   monument,   started   in   2011   by   SSCol Superin-
WHQGHQFH�7KH�ÀUVW�SKDVH�RI�ZRUNV�IRFXVHG�RQ�WKH�1RUWKHUQ�
and Southern Colosseum fronts. It gave a chance to  design  
in  2016  an  OSS  GIS  for  the  storage  of  all  the  conser-
vation  mappings  and  interventions carried  out  on  the  
IDFDGH��WRJHWKHU��ZLWK��WKH��FODVVLÀFDWLRQ��RI��WKH��PRQX-
ment's  architectural  and archaeological  elements.  Mainly  
intended  as  an  atlas,  the  system  allowed  the  query  of  
any information from the drawings or documents stored, 
including images at the deepest detail, as in the case of the 
brick curtain wall of the southern front, consisting of about 
22,000 bricks vectorized in 1:1  scale.  In  2018, at the start  
RI��WKH��ZRUNV��LQ�WKH�K\SRJHD���3$U&R��RIÀFHUV��GHFLGHG��WR��
expand  the GIS system, creating a broader atlas of res-
toration, architectural and archaeological features of the 
entire  monument.  Most  of  all,  the  whole  dataset  was  
used  to  enhance  and  computerize  the  daily, complex,  
and  multifaceted  management  of  the  building's  ordinary  
DQG��H[WUDRUGLQDU\��PDLQWHQDQFH�DFWLYLWLHV�,W�ZDV�FRQÀUPHG�
the use of OS software, considering the constant updates, 
WKH�H[WUHPH�ÁH[LELOLW\�RI�WKH��WRROV��GHVLJQHG���DQG��WKH��RE-
ligation  to  comply  with  the  Digital  Administration  Code.  
A  vast interdisciplinary team developed a programming and 
monitoring system for structural and ordinary management  
issues;  the  range  of  activities  goes  from  cleaning  and  
electrical  systems  report management to consolidation in-
terventions, based on a dataset of all the restorations car-
ried out on the walls of the monument from 2017 onwards.
The management heart of the OS system architecture is the 
PostGIS database. It counts hundreds of cross-checking  re-
ports  and  automation,  guaranteeing  the  consistency  of  
WKH��GDWD��HQWHUHG���$�VRSKLVWLFDWHG��SURÀOLQJ��DQGDXWKHQWL-
cation  system  allows  the  safe  management  of  different  
users' needs, with varying authorization levels.

The  database  currently   consists  of  thousands  of   geom-
etries,  images,  or  technical  relations, accessible both via 
the QGis platform for the cartographic part and with an ap-
plication for complex queries.The  maintenance  manage-
ment  app  object  of  this  presentation  is  currently  un-
GHUJRLQJ��DQ��RQ�ÀHOG�VWUHVV��WHVW��WR��GHWHFW��DQ\��ZHDNQHVV��
LQ��WKH��ÁRZ��RI��LQIRUPDWLRQ���,W��LV��DQ\ZD\��LQWHQGHG��DV��
an  integral partof  the  general  system  and  was  created  
through  an  OS  Webgis  laying  on  the  mapping  dataset, 
integrated by an intervention management dashboard.The  
app  generates  a  location-based  alert,  like  textual  and  
SKRWRJUDSKLF��GDWD���GHÀQLQJ��WKH��XUJHQF\�DQG��FKDUDFWHULV-
tics  of  the  intervention  needed.  The  reporting  activity  
LV��FDUULHG��RXW��E\���WUDFNHUV���VSHFLÀF���VWDII���ÀJXUHV���RI���
the   archaeological   site   (engineers,   workers,   cleaners,   
UHVWRUHUV��DUFKDHRORJLVWV�� �HWF���� �$OO� � UHSRUWV� �ÁRZ��WR� �D��
FRQWURO��ÀJXUH���WKH��YDOLGDWRU��ZKR��DFFHSWV��FRUUHFWV���RU�
rejects the ticket and is in charge of opening new activities, 
such as assigning priorities, deadlines, setting  chronologi-
FDO��UHFXUUHQFHV��IRU��YHULÀFDWLRQ���RU��UHTXHVWLQJ��DGGLWLRQDO��
details  to  the  original tracker.  He  also  has  itsmanage-
ment  dashboard  in  a  desktop  environment,  connected  
to  the  same PostGIS database used by the "tracker."Every 
report or ticket is connected to a reference system based 
on the architectural characteristics of the Colosseum and 
is called "Flavian Coordinates." Instead of latitude, longi-
tude, and altitude, we have  adopted  three  coordinates  
identifying  the  fornix,  the  ring,  and  the  order,  divid-
ing  the monument into univocal and coded reference units. 
Opening a ticket starts a procedure designed for adaptive 
screens and optimized for mobile devices: the system pro-
vides a three screens wizard for locating the anomaly by 
simply tapping the surface of the device in correspondence 
with the Flavian coordinates in which the element is; com-
SLOLQJ�RI�D� �EULHI� �GHVFULSWLYH��IRUP���ZLWK��SUH�ÀOOHG��YR-
cabularies  and  accessible  text  areas;  uploading  one  
RU�PRUH� HGLWDEOH� SLFWXUHV�� WR�PDUN�� E\� GUDZLQJ�� VSHFLÀF�
areas to control. Once saved, the report becomes part of 
the tickets archive. It is visible in a summary map of allthe 
alerts  waiting  for  check:  thanks  to  this  procedure,  all  
the  interventions  deriving  from  a  report  are stored, as 
well as the evolutions in priorities or intervention planning, 
tracking the historical memory of the maintenance status of 
every single element reported.
Thanks to this archive, the Colosseum maintenance app 
may become a core tool for managing a monument that 
would provide challenging tasks even if it were not open to 
the public. The chance to historicize and track any inter-
ventions and check over the past years' reports allows one 
to better understand the anomalies of the moment. It im-
plements the ordinary integrated maintenance of the mon-
ument, providing a helpful tool to strengthen long-lasting 
strategies. The entire OS GIS is, in fact, much broader and 
more complex than illustrated and obviously allows to in-
terrogate and manage, for documentation and research ac-
tivities, all the archaeological and archival aspects, through 
complex queries of historical cartography, drawings, and 
photographs through the use of metadata; however, the 
system is designed to interact with future activities, as it is 
provided for the connection to the BIM system, related to 
the 3D survey of the entire monument for the new forth-
coming seismic monitoring.
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AN OPEN-SOURCE PLATFORM 
ADDRESSING STRUCTURAL 
STABILITY RISK ASSESSMENT IN 
HISTORICAL CENTERS
E\�5HQ]R�&DUOXFFL��&KDULODRV�0DQLDWDNLV���3KLOLS�)D\DG��
$QGUHD�'L�,RULR���1LNRODRV�6FKHWDNLV���&RQVWDQWLQH�
6S\UDNRV���+DULV�6DURJORX���$OHVVLR�'L�,RULR���$OH[DQGURV�
3DUDVNHXDV��1LNRV�3DSDGRSRXORV��'LPLWULRV�'��$OH[DNLV��
5REHUWD�2UVLQL��&ULVWLQD�0DQ]HWWL

Introduction
67$%/(� �67UXFWXUDO� VW$%L/LW\� ULVN� DVV(VVPHQW�� �����������
+RUL]RQ������06&$���0DULH�6NORGRZVND�&XULH�$FWLRQV���5,6(�
��5HVHDUFK�DQG�,QQRYDWLRQ�6WDII�([FKDQJH���JUDQW�DJUHHPHQW�
Q�����������KDV�WKH�JRDO�RI�GHYHORSLQJ�D�GLJLWDO�SODWIRUP�WR�
IRUHFDVW� HDUWKTXDNH� GDPDJH� WR� +LVWRULFDO� &LW\� &HQWHUV� LQ�
(XURSH�FRPELQLQJ�GLIIHUHQW�WHFKQLTXHV�DQG�PHWKRGRORJLHV��
VWUXFWXUDO� VWDELOLW\� PRGHOV�� HDUWKTXDNH� VLPXODWLRQ� WRROV�
FRPELQHG�ZLWK� JHRWHFKQLFDO� GDWD�� UHPRWH� VHQVLQJ� DQG� LQ�
VLWX�PRQLWRULQJ�WHFKQRORJLHV��
7KH�JRDO�RI�WKH�SURMHFW�LV�WKH�GHYHORSPHQW�RI�D�ULVN�PRG�
eling system with the integration of different data, from 

6$5�VDWHOOLWH�LPDJHV�ZLWK�JHRORJLFDO�DQG�JHRWHFKQLFDO�LQIRU�
mation, to create deformation soil maps.  To achieve those 

DERYH��ZH�XVH�IUHH�DQG�RSHQ�VRXUFH�VROXWLRQV�DV�IDU�DV�SRV�
VLEOH��
The risk map generation
7KH�JRDOV�RI�WKH�VWXG\�DUH�WR�LQYHVWLJDWH�WKH�YXOQHUDELOLW\�RI�
WKH�EXLOW�HQYLURQPHQW�DQG�FRPELQH�WKH�UHVXOWV�ZLWK�KD]DUG�
VFHQDULRV�DV�WKH�ÀUVW�IXQGDPHQWDO�VWHS�LQ�WKH�VHLVPLF�ULVN�
PLWLJDWLRQ�SURFHVV��7KH�WZR�NH\�HOHPHQWV�RI�D�YXOQHUDELOLW\�
DQDO\VLV�DUH�D�VWUXFWXUH·V�FDSDFLW\��VWUHQJWK�DQG�GHIRUPD�
WLRQ��DQG�WKH�VHLVPLF�GHPDQG��7KH�UHVXOWV�DUH�YXOQHUDELOLW\�
IXQFWLRQV�H[SUHVVLQJ�WKH�H[SHFWHG�GDPDJH�RI�WKH�VWUXFWXUH�
DV�D�IXQFWLRQ�RI�WKH�VHLVPLF� LQSXW��&RUUHVSRQGLQJ�IUDJLOLW\�
FXUYHV�ZLOO�EH�GHWHUPLQHG��H[SUHVVLQJ�WKH�SUREDELOLW\�RI�D�
VWUXFWXUH� EHORQJLQJ� WR� D� VSHFLÀF� FODVV� RI� UHDFKLQJ� RU� H[�
FHHGLQJ�D�SDUWLFXODU�GDPDJH�JUDGH�JLYHQ�D�GHWHUPLQLVWLF�HV�
timate of the spectral displacement of the expected hazard 

�H�J���.DSSRV�HW�DO���������
(VWLPDWLQJ�GDPDJH�SUREDELOLW\�ZLOO�EH�SHUIRUPHG�WKURXJK�D�
VLPSOLÀHG�PHFKDQLFDO�PHWKRGRORJ\��/DJRPDUVLQR�DQG�*LRYL�
QD]]L��������7KLV�PHWKRG�SURYLGHV�VDWLVIDFWRU\�DFFXUDF\�IRU�
UHODWLYHO\�VLPSOH�FRQVWUXFWLRQV�ZKLOH�DVVHVVLQJ�RI�VWUXFWXUDO�
FDSDFLW\� IRU� PRUH� FRPSOH[� FRQVWUXFWLRQV�� VXFK� DV� PRQX�
PHQWV�UHTXLUHV�PRUH�HODERUDWHG�PHWKRGRORJLHV��6S\UDNRV��
HW�DO���������,QLWLDOO\��WKH�UHTXLUHG�LQSXW�SDUDPHWHUV�ZLOO�EH�
FROOHFWHG��LQFOXGLQJ��

��Structural data� �W\SRORJ\�� FRQVWUXFWLRQ� SHULRG�� XVH� RI�
WKH�EXLOGLQJ��SRVW�HDUWKTXDNH�GDPDJH�GDWD��GHWHFWLRQ�
RI�GLIIHUHQW�FRQVWUXFWLRQ�SKDVHV��HWF���

��Geometrical data��WRWDO�KHLJKW��QXPEHU�RI�VWRULHV��SH�
ULPHWHU��IRRWSULQW�DUHD��DYHUDJH�EHDULQJ�ZDOO�WKLFNQHVV�
IRU�PDVRQU\�VWUXFWXUHV��3ODQ�YLHZ�DW�OHDVW�RI�WKH�JURXQG�
ÁRRU��HWF���

��Satellite data� �FRRUGLQDWHV� RI� HDFK� EXLOGLQJ�� QXPEHU�
RI�EXLOGLQJ�EORFNV��QXPEHU�RI�EXLOGLQJV�LQ�HDFK�EXLOGLQJ�
EORFN��

��Vulnerability data��HVWLPDWLRQ�RI�YXOQHUDELOLW\�E\�UDSLG�
DVVHVVPHQW�PHWKRGV��

The Structural Model processor 
7KLV�SURJUDP�FDOFXODWHV�WKH�ULVN�PDS�RI�WKH�EXLOGLQJ�VWRNH�
RI�DQ�DUHD�IRU�D�JLYHQ�VHLVPLF�KD]DUG�E\�DSSO\LQJ�D�VLPSOL�
ÀHG�PHFKDQLFDO�PHWKRG��5LVN�LV�GHÀQHG�DV�WKH�SUREDELOLW\�
RI�D� FHUWDLQ� OHYHO�RI�GDPDJH�EHLQJ�H[FHHGHG��)RXU� OHYHOV�
RI�GDPDJH�DUH�H[DPLQHG��QDPHO\�3���3���3���DQG�3���7KH�
OHYHO�RI�GDPDJH�3L�LQFUHDVHV�ZLWK�LQFUHDVLQJ�L� ���WR����7KH�
SUREDELOLW\�WDNHV�YDOXHV�IURP�]HUR��WRWDOO\�XQOLNHO\��WR�RQH�
�FHUWDLQW\���
$OO�WKH�FDOFXODWLRQ�SURFHVV�KDV�LQLWLDOO\�EHHQ�UHDOL]HG�LQ�0$7�
/$%��D�SURJUDPPLQJ�SODWIRUP�GHVLJQHG�WR�DOORZ�H[SUHVVLRQ�
RI�FRPSXWDWLRQDO�PDWKHPDWLFV�� WKDW� IRU�RXU�H[SHULPHQWDO�
SURFHVV� LV� IDFLOLWDWLQJ� WKH� XVH� RI� FRPSOH[� PDWKHPDWLFDO�
IXQFWLRQV�� ,W� KDV� EHHQ� SRVVLEOH� WR� DQDO\]H� GDWD�� GHYHORS�
algorithms and create models and applications with this. 

7KH�ÀQDO�DLP�LV�WR�GHÀQH�WKH�FDSDFLW\�FXUYH�DQG�WKH�H[DFW�
GLVSODFHPHQWV� UHODWHG� WR� VSHFLÀF� GDPDJH� VWDWHV�� GHULYHG�
WKURXJK� VRSKLVWLFDWHG� DQDO\VLV� IRU� D� VHOHFWLYH� FDVH�VWXG\�
EXLOGLQJ�
7KH� FRGH� IURP� 0$7/$%� KDV� EHHQ� WUDQVODWHG� WR� DQ� RSHQ�
VRXUFH�SURJUDPPLQJ� ODQJXDJH��3\WKRQ��XVLQJ�WKH�VRIWZDUH�
WRRO�*HR3DQGDV��*HR3DQGDV� HQDEOHV� WKH� XVHU� WR� HDVLO\� GR�
RSHUDWLRQV� LQ� 3\WKRQ� WKDW�ZRXOG� JHQHUDOO\� UHTXLUH� VSDWLDO�
GDWDEDVH� VRIWZDUH�� 3RVW*,6� LV� XVHG� IRU� WKH�ZHE*,6� UHSUH�
VHQWDWLRQ�RI�WKH�ÀQDO�ULVN�PDS��%\�WUDQVODWLQJ�WKH�FRGH�WR�
3\WKRQ��ZH�IXUWKHU�HQVXUH�WKH�RSHQ�VRXUFH�FDSDELOLW\�
7KH�FRGH�UHTXLUHV�DV��LQSXW�ERWK�6WUXFWXUDO�GDWD�DQG�VHLVPLF�
spectral data. 

The structural data
7KH�VWUXFWXUDO�GDWD�UHODWHG�WR�WKH�XQGHU�H[DPLQDWLRQ�EXLOG�
LQJ�DUH�LQFOXGHG�LQ�D�*HRSDFNDJH�ÀOH�FRQWDLQLQJ�LQIRUPDWLRQ�
RQ� WKH�JHRPHWU\�� WKH�$YHUDJH�KHLJKW� �=���DQG�VRPH� LQIRU�
PDWLRQ�DERXW�WKH�W\SRORJ\�RI�WKH�EXLOGLQJ���*HR3DFNDJH�LV�
DQ�RSHQ��VWDQGDUGV�EDVHG��SODWIRUP�LQGHSHQGHQW��SRUWDEOH�
compact format for transferring geospatial information.

The Seismic hazard data
7KH�VHLVPLF�KD]DUG�GDWD�DUH�LQFOXGHG�LQ�D�*HRSDFNDJH�ÀOH�
WKDW�LQFOXGHV�GLIIHUHQW�VHLVPLF�DFFHOHUDWLRQ�VSHFWUD�DW�D�JULG�
of points within the area of interest. The side of the grid is 

SURSRVHG�WR�EH�����P�[�����P��ŁW�HDFK�SRLQW�FRUUHVSRQGV�WR�
DQ�DFFHOHUDWLRQ�VSHFWUXP�ZKLFK�KDV�UHVXOWHG�IURP�D�VHLVPLF�
KD]DUG�DQDO\VLV�WDNLQJ�LQWR�DFFRXQW�WKH�VHLVPLF�VRXUFHV�DQG�
WKH�ORFDO�VRLO�HIIHFW��H�J���7VHOHQWLV�HW�DO���������

7KH�ÀQDO�RXWSXW
7KH�ÀQDO�RXWSXW�GHSLFWV�ZLWK�FRORU�WKH�YDOXH�RI�SUREDELOLW\�
3L�IRU�WKH�JLYHQ�VHLVPLF�VFHQDULR��,Q�)LJXUH�����LQGLFDWLYH�UH�
VXOWV�RI�WKH�FRGH�DUH�SUHVHQWHG�IRU�SUREDELOLWLHV�3��DQG�3���

The GIS platform
$OO�WKH�GDWD�GHULYHG�ZLOO�EH�VWRUHG�LQ�WKH�67$%/(�*,6�SODW�
IRUP�� �0RUH� VSHFLÀFDOO\��FRQFHUQLQJ� WKH�SURFHVVLQJ�RI� WKH�
6WUXFWXUDO� 0RGHO� SURFHVVRU� RXWSXWV�� DXWRPDWHG�ZRUNÁRZV�
DUH�XVHG�WR�FRQYHUW�RI�WKH�*HRUHIHUHQFHG�)UDJLOLW\�FXUYHV�
WR� DFWXDO� FODVVLÀHG� 6WUXFWXUDO� 9XOQHUDELOLW\� IHDWXUHV� LQ� DQ�
open format. 

Fig. 1 - The indicative output of the code for the test case in Nafplion (Greece).
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(VVHQWLDOO\�� HDFK� EXLOGLQJ�IHDWXUH� LV� FODVVLÀHG� DFFRUGLQJ�
WR�LWV�DVVLJQHG�IUDJLOLW\�YDOXH�IURP�WKH�SUHYLRXV�6WUXFWXUDO�
0RGHO�SURFHVVRU�VWHS�

Actual achievements
7KH� SURMHFW� LV� EDVHG� RQ� WKH� DSSOLFDWLRQ� RI� WKH� VLPSOLÀHG�
VWUXFWXUDO� VWDELOLW\� PRGHO� WR� WKH� ZKROH� DUHD� RI� WKH� FLW\�
FHQWHU�XQGHU�DQDO\VLV�XVLQJ�RSHQ�VRXUFH�VRIWZDUH�WRROV��7KH�
VLPXODWLRQ�RI�GLIIHUHQW�HDUWKTXDNH�VFHQDULRV��DOVR�FRQVLGHU�
LQJ� WKH� JHRORJLFDO� LQIRUPDWLRQ�DYDLODEOH� DQG� WKH� UHVSRQVH�
RI�WKH�VWUXFWXUHV�LQYROYHG�LQ�WKH�VFHQDULR��ZLOO�SURYLGH�GH�
WDLOHG�GDPDJH�PDSV�RI�WKH�DUHD�DW�WKH�EXLOGLQJ�OHYHO��HQD�
EOLQJ�SUHSDUHGQHVV� IRU� WKH�VHLVPLF�HYHQWV��3XEOLF�DXWKRUL�
WLHV��8UEDQ�3ODQQHUV��DQG�&XOWXUDO�+HULWDJH�UHVSRQVLEOH�ZLOO�
KDYH�WKH�FDSDELOLW\�WR�DGGUHVV�SUHYHQWLYH�PDLQWHQDQFH�DQG�
FRQVROLGDWLRQ� RI� WKH� VWUXFWXUHV� PRVW� GDPDJHG� E\� IXWXUH�
HDUWKTXDNHV�
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MO(V)EIT: PROOF OF CONCEPT 
OF A ROAD GRAPH FOR LATE 
ANTIQUE EGYPT
E\�-XOLDQ�%RJGDQL

02Y(,7�LV�D�ÀUVW�DQG�URXJK�DWWHPSW��D�SURRI�RI�FRQFHSW��
DLPHG�DW�OLQNLQJ�WKH�DUFKDHRORJLFDO�VLWHV�EHLQJ�FDWDORJXHG�
DQG�GHVFULEHG�LQ�WKH�$UFKDHRORJLFDO�$WODV�RI�&RSWLF�/LWHUD�
WXUH�E\�3$7KV��D�SURMHFW�GLUHFWHG�E\�3DROD�%X]L�DQG�EDVHG�
DW�WKH�6DSLHQ]D�8QLYHUVLW\�LQ�5RPH��KWWSV���DWODV�SDWKV�
HUF�HX����7KLV�FRQWULEXWLRQ�LV�DLPHG�DW�SURYLGLQJ�D�IDVW�
RYHUYLHZ�RI�WKLV�VHFRQGDU\�SURMHFW��ERWK�IURP�WKH�FRQFHS�
WXDO�DQG�WKH�WHFKQLFDO�SRLQW�RI�YLHZ��6LQFH�LW�LV�GHYHORSHG�
DV�DQ�RSHQ�VRXUFH�SURMHFW��*18�$*3/�Y����LW�LV�RXU�ZLVK�
WKDW�RWKHU�SHRSOH�JHW�LQYROYHG�DQG�RU�DGDSW�WKH�JHQHUDO�
LGHD�DQG�WKH�DFWXDO�IUDPHZRUN�WR�WKHLU�RZQ�SURMHFWV�
)RU�WKLV�UHDVRQ��WKLV�SDSHU�ZLOO�EH�GLYLGHG�LQ�WZR�SDUWV��WKH�
ÀUVW�FRQFHUQLQJ�WKH�FRQVWUXFWLRQ�RI�WKH�URDG�JUDSK��WKH�IXQ�
GDPHQWDO�EDVLV�RI�DQ\�VSDWLDO�DQDO\VLV��7KLV�SDUW�WKDW�PLJKW�
EH�RI�PDMRU�LQWHUHVWV�WR�VFKRODUV�WU\LQJ�WR�XQGHUVWDQG�ZKDW�
WKH� JHQHUDO� LGHD� EHKLQG� WKH� URDG� FRQQHFWLRQ� RI� /DWH�$Q�
WLTXH�DQG�0HGLHYDO�(J\SWLDQ�VLWHV��L�H��3$7KV�3ODFHV�LV��7KH�
VHFRQG�SDUW�ZLOO�EH�GHGLFDWHG�WR�WKH�EXLOGLQJ��XSGDWLQJ��DQG�
GHSOR\LQJ�RI� WKH�:HE�DSSOLFDWLRQ�ZKHUH�DFWXDO�GLUHFWLRQV�
FDQ�EH�DXWRPDWLFDOO\�REWDLQHG�OLQNLQJ�WZR�VLWHV��7KLV�VHFRQG�
SDUW�PLJKW�EH�RI�LQWHUHVW�WR�WKRVH�ZKR�ZDQW�WR�DGDSW�WKH�
application to their own data sets.

7KH�PDLQ�DSSOLFDWLRQ�LV�DYDLODEOH�DW�KWWSV���SDWKV�HUF�HX�
PRYHLW���DQG� LWV�VRXUFH�FRGH�LV�KRVWHG�RQ�*LW+XE��DW�KWW�
SV���JLWKXE�FRP�SDWKV�HUF�PRYHLW�

The road graph
7KH�URDG�JUDSK�RI�WKH�/DWH�$QWLTXH�DQG�0HGLHYDO�(J\SW�LV�
FUHDWHG�DQG�PDLQWDLQHG�LQ�D�*,6�HQYLURQPHQW��DV�D�EDVLFDOO\�
WZR�OD\HUV�SURMHFW��7KH�ÀUVW�EHLQJ� WKH�3$7KV�SODFHV�� UHQ�
dered as a point layer, and providing the nodes of the graph. 

The second, a polyline layer, connecting these nodes and as 

VXFK�SURYLGLQJ�WKH�DUFV�RI�WKH�JUDSK��$V�IDU�DW�WKH�DUFKDHR�
ORJLFDO�VLWHV�DUH�FRQFHUQHG��PDQ\�DUWLFOHV�KDYH�EHHQ�SXE�
lished explaining the methodology followed to localize and 

IXOO\�GHVFULEH�HDFK�SODFH�RI�LQWHUHVW�IRU�WKH�$UFKDHRORJLFDO�
$WODV�RI�WKH�&RSWLF�/LWHUDWXUH��7KLV�ZRUN�LV�VWLOO�RQJRLQJ�DQG�
IURP�WLPH�WR�WLPH�QHZ�VLWHV�DUH�EHLQJ�DGGHG��DOWKRXJK�WKH�
PDLQ�ZRUN�FRQVLVWV� LQ�SURYLGLQJ�D� WKRURXJK�GHVFULSWLRQ�RI�
the already listed sites and in providing geographical coor�
GLQDWHV��L�H��SRVLWLRQLQJ��RI�WRSRQ\PV�VWLOO�ODFNLQJ�D�SURSHU�

JHRJUDSKLFDO� FRQWH[WXDOL]DWLRQ�� 7KLV�PHDQV� WKDW� WKH� URDG�
JUDSK�LV�DOVR�EHLQJ�DFWLYHO\�XSGDWHG��VLQFH�HDFK�WLPH�D�QHZ�
VLWH�LV�SRVLWLRQHG�LQ�WKH�PDS��LW�PXVW�EH�OLQNHG�WR�WKH�PDLQ�
graph.

'LIIHUHQW�PHWKRGRORJLHV�KDYH�EHHQ�IROORZHG�WR�OLQN�WRJHWK�
HU�VLWHV��L�H��WR�GUDZ�WKH�DUFV�RI�WKH�JUDSK��:KLOH�WKH�SUH�
FLVH�SRVLWLRQ�RI�D�VLWH�FDQ�EH�LQ�PRVW�FDVHV�FOHDUO\�GHÀQHG�
WKDQNV� WR� D� ORQJ� WUDGLWLRQ� RI� DUFKDHRORJLFDO� DQG� OLWHUDU\�
VWXGLHV��WKH�VDPH�FDQQRW�EH�DIÀUPHG�IRU�WKH�FRPPXQLFD�
WLRQ�QHWZRUN��:H�GR�QRW�KDYH��DW�SUHVHQW��D�GHWDLOHG�DQG�
DIIRUGDEOH�PRGHO� RI� WKH� URDG� QHWZRUN� UHODWHG� WR�$QWLTXH�
(J\SW��,W�LV�DOVR�IDU�EH\RQG�WKH�OLPLWV�RI�WKLV�H[SHULPHQW�WR�
WU\�WR�EXLOG�RQH��EDVHG�RQ�PHDJUH�DUFKDHRORJLFDO�HYLGHQFH�
LQ� D� UHJLRQ�ZKHUH� XUEDQL]DWLRQ� KDV� UDGLFDOO\� FKDQJHG� WKH�
general landscape.

)RU�WKHVH�UHDVRQV�D�PLGGOH�URDG�ZDV�IROORZHG��E\�LQWHJUDW�
LQJ� DYDLODEOH� DUFKDHRORJLFDO� LQIRUPDWLRQ� ZLWK� GDWD� GHULY�
LQJ� IURP� JHRPRUSKRORJLFDO� DQDO\VLV� DQG� ÀQDOO\� E\� GLUHFW�
�VWUDLJKW� OLQHV�� FRQQHFWLRQV� ZKHQ� QR� RWKHU� LQIRUPDWLRQ�
ZDV� DYDLODEOH��7KH� %DUULQJWRQ�$WODV� RI� WKH�*UHHN� DQG�5R�
PDQ�:RUOG�E\�5��7DOEHUW�DQG�5�6��%DJQDOO�SURYLGHG�WKH�PDLQ�
VRXUFH�IRU�WKH�URDG�QHWZRUN��7KH�WKHPH�ZDV�DOUHDG\�DYDLO�
DEOH� LQ�YHFWRU� IRUPDW� �6KDSHÀOH�� WKDQNV� WR� WKH�DGPLUDEOH�
ZRUN� RI� WKH�$QFLHQW�:RUOG� 0DSSLQJ� &HQWHU�� DQG� UHOHDVHG�
ZLWK�&&�%<�1&������PHWDGDWD��KWWS���DZPF�XQF�HGX�ZRUG�
SUHVV�PDS�ÀOHV�URDGV�PHWDGDWD��� ÀOHV�� KWWS���DZPF�XQF�
HGX�DZPF�PDSBGDWD�VKDSHÀOHV�EDBURDGV���
$�VHFRQG�VRXUFH�RI� LQIRUPDWLRQ�ZDV�SURYLGHG�E\�WKH�PRVW�
LPSRUWDQW�KLJKZD\�RI�(J\SW��VLQFH�YHU\�UHPRWH�WLPHV��WKH�
1LOH�DQG�LWV�EUDQFKHV��)RU�WKLV�UHDVRQ�WKH�FRXUVH�RI�WKH�ULY�
HU��WKH�%KDU�<XVVHI�FKDQQHO�DQG�WKH�PDLQ�EUDQFKHV�RI�WKH�
'HOWD�ZKHUH� FRQVLGHUHG� QDYLJDEOH� DQG� SURYLGHG� D� QDWXUDO�
EDFNERQH�IRU�WKH�JUDSK��6LQFH�WKH�FRXUVH�RI�1LOH�KDV�PXFK�
FKDQJHG�LQ�WKH�ODVW�����\HDUV�GXH�WR�WKH�FRQVWUXFWLRQV�RI�WKH�
GDPV�DW�$VZDQ�DQG�WKH�FUHDWLRQ�RI�ODNH�1DVVHU��WKH�1DSROH�
RQLF�PDS�RI�(J\SW�FRPSLOHG�LQ�ODVW�\HDUV�RI�����V�ZDV�XVHG�
6LWHV� E\� WKH� ULYHU� ZHUH� FRQQHFWHG� ZLWK� VWUDLJKW� OLQHV� WR�
the polyline representing the Nile, while farther sites were 

SUHIHUDEO\�FRQQHFWHG�WR�QHDUHU�VLWHV�DQG�QRW�GLUHFWO\�WR�WKH�
ULYHU��7KLV�FOHDUO\�DQ�DUELWUDU\�GHFLVLRQ�LV�EDVHG�RQ�WKH�VLP�
SOH�DVVXPSWLRQ�WKDW�VLWHV�ZHUH�FRQQHFWHG�WR�HDFK�RWKHU��LI�
QR�QDWXUDO�EDUULHU�IRUEDGH�WKH�GLUHFW�SDVVDJH��)XUWKHUPRUH��
HYHQ�LI�GLUHFW�FRQQHFWLRQ�RI�IDUWKHU�VLWHV�WR�ZDWHU�PLJKW�EH�
VKRUWHU��LW�LV�UHDVRQDEOH�DQG�PRUH�HFRQRPLF�WR�H[WHQG�WKH�
SDVVDJH� WR� LQFOXGH� QHDUHU� VLWHV� DOUHDG\� FRQQHFWHG� WR� WKH�
Nile.

6WUDLJKW�OLQHV�KDYH�EHHQ�PDQXDOO\�DGDSWHG�LQ�IHZ�FDVHV�WR�
DYRLG� QDWXUDO� EDUULHUV�� VXFK� DV� PRXQWDLQV�� RI� GLIÀFXOW� WR�
FURVV�ULGJHV��:KLOH�ZH�DUH�IXOO\�DZDUH�RI�WKH�DUELWUDU\�QD�
WXUH�RI�WKLV�FULWHULRQ��ZH�KDYH�PDGH�WUDQVSDUHQW�WKH�VRXUFH�
RI� HDFK� OLQH�� E\� DGGLQJ� D� GHVFULSWLRQ� IRU� HDFK� DUF� RI� WKH�
JUDSK�UHFRUGLQJ�LWV�VRXUFH��EH�LW�ELEOLRJUDSKLF��ZDWHU�FRXUVH�
RU�D�VWUDLJKW�FRQQHFWLRQ��7KLV�PDNHV�LW�HDVLHU�LQ�WKH�IXWXUH�
WR�JUDGXDOO\�À[�HUURQHRXV�FRQQHFWLRQ�RQ�WKH�EDVLV�RI�QHZ�
information.

The Web application
7KH� :HE� DSSOLFDWLRQ�� DYDLODEOH� DW� KWWSV���SDWKV�HUF�HX�
PRYHLW���LV�D�63$��6LQJOH�3DJH�$SSOLFDWLRQ��EXLOW�ZLWK�+70/�
DQG�-DYD6FULSW��7KH�URXWLQJ�IXQFWLRQDOLW\�³�L�H��WKH�FDOFXOD�
WLRQ�RI�WKH�VKRUWHVW�SDWK�EHWZHHQ�WZR�QRGHV�³LV�KDQGOHG�E\�
WKH�*HR-621�3DWK�)LQGHU��KWWSV���ZZZ�OLHGPDQ�QHW�JHRM�
VRQ�SDWK�ÀQGHU��� DQ� RSHQ�VRXUFH� �,6&��� VHUYHUOHVV�� RIÁLQH�
URXWLQJ�-DYD6FULSW�OLEUDU\�IRU�WKH�EURZVHU��6LQFH�WKLV�OLEUDU\�
GRHVQ·W�LQWHJUDWH�DQ\�8,��XVHU�LQWHUIDFH��WRRO��WKLV�KDV�EHHQ�
EXLOW�XVLQJ�/HDÁHW��WKH�ZHOO�NQRZQ�DQG�RSHQ�VRXUFH��%6'�
��&ODXVH�� ZHE�PDSSLQJ� OLEUDU\� �KWWSV���OHDÁHWMV�FRP����
7KH� DSSOLFDWLRQ� HPEHGV� WKH� URDG� JUDSK� DQG�SXOOV� WKH� OLVW�

Screenshot of MOvEIT web application
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RI�WKH�3$7KV�3ODFHV�IURP�WKH�3$7KV�ZHE�GDWDEDVH�EDVHG�RQ�
%UD'\S86��E\�XVLQJ�WKH�DYDLODEOH�UHDG�RQO\�5(67�$3,��:KHQ�
D� QHZ� VLWH� LV� DGGHG� WR� WKH� GDWDEDVH� DQG� WKH� URDG� JUDSK�
LV�QRW�SURPSWO\�XSGDWHG��DQ�HUURU�ZLOO�EH�WKURZQ�DQG�WKH�
SDWK�WR�IURP�WKH�QHZO\�DGGHG�VLWH�ZLOO�QRW�EH�FDOFXODWHG��
(DFK�WLPH�D�URXWH�LV�FDOFXODWHG��WKH�85/�RI�WKH�SDJH�LQ�WKH�
DGGUHVV� ORFDWRU�ZLOO�EH�XSGDWHG��HDVLO\�REWDLQLQJ�VKDUDEOH�
85/V�FRQWDLQLQJ�URXWHV�
*HR-621� 3DWK� )LQGHU� LV� D� 1RGH-6� �KWWSV���QRGHMV�RUJ���
SDFNDJH�DQG� LW�PHDQV� WKDW�1RGH-6� LV� UHTXLUHG� IRU� IXUWKHU�
GHYHORSPHQW�RU�XSGDWH��HYHQ�ZKHQ� WKH� URDG�JUDSK� LV�XS�
GDWHG��7KH�:HE�DSSOLFDWLRQ�� QHYHUWKHOHVV�� LQWHJUDWHV� IHZ�
VFULSWV�WR�UHQGHU�SODLQ�DQG�IDVW�ERWK�GHYHORSLQJ�DQG�EXLOGLQJ�
the application.

)XUWKHU�HQKDQFHPHQWV�PLJKW�UHJDUG�WKH�XVH�RI�PRUH�FRP�
SOH[� URXWLQJ�8,� OLEUDULHV�� VXFK� DV� /HDÁHW� 5RXWLQJ�0DFKLQH��
�KWWS���ZZZ�OLHGPDQ�QHW�OHDÁHW�URXWLQJ�PDFKLQH���� DQG��
PRVW�LPSRUWDQW��E\�VHWWLQJ�D�XVHU�GHÀQHG��FXVWRP��FRVW�IRU�
HDFK�SDWK�LQ�WKH�URDG�JUDSK��$FWXDOO\�RQO\�WKH�GLVWDQFH�LV�
FRQVLGHUHG��EXW�LQ�WKH�IXWXUH�LW�ZLOO�EH�SRVVLEOH�WR�GLIIHUHQW�
O\�ZHLJKW�GHVHUW�WUDFNV��ZDWHU�ZD\V��ZHOO�EXLOW�URDGV��HWF�

aBstRaCt

,Q�WKH�FRQWH[W�RI�3$7KV�SURMHFW��DQ�H[SHULPHQWDO�DWWHPSW�
WR�OLQN�SODFHV�EHLQJ�GHVFULEHG�LQ�WKH�$UFKDHRORJLFDO�$WODV�RI�
&RSWLF�/LWHUDWXUH��GHYHORSHG�LQWR�D�URDG�JUDSK�IRU�/DWH�$Q�
WLTXH�(J\SW��'HVNWRS�*,6�LV�XVHG�WR�EXLOG�WKH�JUDSK�IROORZ�
LQJ�GLIIHUHQW�PHWKRGRORJLHV�DQG� UHVXOWLQJ�GDWD�KDYH�EHHQ�
SXEOLVKHG�RQOLQH��$�VLQJOH�SDJH�DSSOLFDWLRQ�ZDV�EXLOW�DQG�LV�
DYDLODEOH�WR�FDOFXODWH�GLUHFWLRQV�IURP�RQH�SODFH�WR�DQRWKHU��
7KH�JUDSK�LV�FRQWLQXRXVO\�XSGDWHG��IROORZLQJ�WKH�LPSOHPHQ�
tation of the Atlas.

.H\ZRUGV
'LJLWDO� DUFKDHRORJ\�� FRPPXQLFDWLRQ� JUDSK�� ODWH� DQWLTXH�
(J\SW��ODQGVFDSH�DUFKDHRORJ\��ZHE�WHFKQRORJLHV

authoR

-XOLDQ�%RJGDQL
'LSDUWLPHQWR� GL� 6WRULD�$QWURSRORJLD� 5HOLJLRQL�$UWH� H� 6SHW�
WDFROR��6$5$6���6DSLHQ]D�8QLYHUVLW\�RI�5RPH
MXOLDQ�ERJGDQL#XQLURPD��LW

list oF Floss soFtwaRe used/ data RepositoRy and liCenCe: 
6RIWZDUH��1RGH�MV��4*,6��%UD'\S86
/LEUDULHV��/HDÁHW��*HR-621�3DWK�)LQGHU
5HSRVLWRU\��KWWSV���JLWKXE�FRP�SDWKV�HUF�PRYHLW��
KWWSV���SDWKV�HUF�HX�PRYHLW��
/LFHQVH��*18�$*3/
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PALAEO-LANDSCAPE FEATURE 
IDENTIFICATION: A FOSS 
CLOUD-BASED PYTHON APPROACH 
THROUGH GOOGLE EARTH ENGINE 
(GEE)
by *XLOOHP�'RPLQJR�5LEDV��)LOLSSR�%UDQGROLQL

Contemporary landscapes materialise from the complex 

ORQJ�WHUP�LQWHUDFWLRQV�EHWZHHQ�QDWXUDO�DQG�FXOWXUDO�IRUFHV��
+XPDQ�SRSXODWLRQV�UHRUJDQLVH�WKH�ODQG��DGDSW�LWV�XVH�DQG�
LWV�VSDWLDO�VWUXFWXUH�WR�PHHW�WKHLU�QHHGV��7KHLU�XVH�RI�WKH�
ODQG�KDV�DOWHUHG�WKH�QDWXUDO�HQYLURQPHQW�DW�OHDVW�VLQFH�WKH�
ODWH�3OHLVWRFHQH��DQG��RYHU�UHFHQW�PLOOHQQLD��WKHVH�SURFHVV�
HV�KDYH�DFFHOHUDWHG��7KHUHIRUH��JLYHQ�WKH�WKUHDG�RI�KXPDQ�
activities as active geomorphological agents that modify 

WKH�SK\VLFDO� ODQGVFDSH�� LW�EHFRPHV�SDUDPRXQW�WR�GHYHORS�
WHFKQLTXHV� WKDW� HQKDQFH� SDVW� ODQGVFDSH� UHFRQVWUXFWLRQ�
ZKLOH�DLGLQJ�IXWXUH�ODQGVFDSH�SODQQLQJ�DQG�VXVWDLQDEOH�GH�
velopment perspectives. 

,Q�WKLV�OLQH��LQWHUGLVFLSOLQDU\�*,6�DQG�UHPRWH�VHQVLQJ�WHFK�
QLTXHV� KDYH� SURYLGHG� VLJQLÀFDQW� HQKDQFHPHQWV� LQ� ODQG�
scape research. These tools have improved the analysis of 

landscape dynamics over different spatial and temporal 

VFDOHV��HQDEOLQJ� WKH� LGHQWLÀFDWLRQ�RI� ODQG�XVH�FKDQJH�� LQ�
IHUULQJ� SRSXODWLRQ� G\QDPLFV�� HFRQRPLF� GHYHORSPHQW� DQG��
LQ� WXUQ�� SURYLGLQJ� H[DPSOHV� RI� KXPDQ� UHVLOLHQFH� WKURXJK�
SDVW�VXVWDLQDEOH�GHYHORSPHQW�SUDFWLFHV��7KXV��*,6�DQG�UH�
PRWH�VHQVLQJ�WRROV�DOVR�SHUPLW�WKH�DVVHVVPHQW�RI�WKH�KXPDQ�
LPSDFW� RQ� QDWXUDO� HQYLURQPHQWV�� KHQFH� UHTXLULQJ� DQ� DS�
SURDFK�LQ�ZKLFK�WKH�QDWXUDO�DQG�FXOWXUDO�KHULWDJH�GRPDLQV�
DUH�SHUFHLYHG�WRJHWKHU��+DUULVRQ�����������
+RZHYHU��FRQVLGHULQJ�WKDW�DUFKDHRORJLFDO�UHVHDUFK�RU�FRP�
mercial archaeological companies do not normally receive 

a high investment, software companies’ licenses can hinder 

WKH�XVDJH�RI�*,6�� ,QVWHDG�� IUHH�DQG�RSHQ�VRXUFH� VRIWZDUH�
�)266�� FRQVWLWXWH� DQ�DOWHUQDWLYH� WKDW�GRHV�QRW�RQO\� LPSO\�
VDYLQJ�PRQH\� EXW� DOVR� EHQHÀWV� IURP� D� YDVW� DFWLYH� RQOLQH�
FRPPXQLW\�DV�ZHOO�DV�LQVWDOOLQJ��PRGLI\LQJ�DQG�VKDULQJ�WKH�
VRIWZDUH�ZKHQ�QHFHVVDU\��'XFNH��������$W�WKH�VDPH�WLPH��LQ�
RUGHU�WR�PRYH�WRZDUGV�JRRG�VFLHQWLÀF�SUDFWLFH��LW�LV�QHFHV�
VDU\�WR�SXEOLVK�WKH�GDWD��WKH�VRXUFH�FRGH�DQG�WKH�VRIWZDUH�
HQYLURQPHQW�WKDW�JHQHUDWHG�WKH�UHVXOWV��ZKLFK�LV�D�JURZLQJ�
WHQGHQF\�DPRQJVW�RSHQ�VRXUFH�SURMHFWV�DQG�HQDEOHV�RWKHU�
XVHUV�WR�UHSURGXFH�WKH�VDPH�SURFHVV��'RQRKR�HW�DO���������
7KHUHIRUH�� WKH� DGYHQW� RI� IUHH�ZDUH� FORXG� FRPSXWLQJ� VHU�
YLFHV��VXFK�DV�*RRJOH�(DUWK�(QJLQH��*((���UHSUHVHQW�D�VWHS�
IRUZDUG� WRZDUGV� VXVWDLQDEOH� DQG� FRVW�HIIHFWLYH� ODQGVFDSH�
PRQLWRULQJ�WKURXJK�WKH�SURFHVVLQJ�RI�PRUH�WKDQ����\HDUV�RI�

IUHH�DQG�RSHQ�VDWHOOLWH�LPDJHU\�DQG�HDUWK�REVHUYDWLRQ�WRROV��
0RUHRYHU��WKH�SRVVLELOLW\�RI�HPSOR\LQJ�*((�WKURXJK�LWV�3\�
WKRQ�$3,�LQ�*RRJOH�&RODERUDWRU\��FRPPRQO\�NQRZQ�DV�&RODE��
DOORZV�WKH�XVH�RI�D�3\WKRQ�GHYHORSPHQW�HQYLURQPHQW�WKDW�
UXQV�LQ�WKH�EURZVHU�XVLQJ�*RRJOH�&ORXG��IDFLOLWDWLQJ�WKH�FUH�
DWLRQ�RI�H[WHQVLRQV��SDFNDJHV�DQG�VFULSWV�WKDW�EURDGHQ�WKH�
DSSOLFDWLRQV�RI�)266��SDUWLFXODUO\�IRU�SURFHVVLQJ�PRUH�WKDQ�
���\HDUV�RI�IUHH�DQG�RSHQ�VDWHOOLWH�GDWD��ZKRVH�LQWHJUDWLRQ�
ZLWKLQ�DUFKDHRORJLFDO�SURMHFWV� LV�H[SHFWHG�WR�FRQWLQXH� LQ�
FUHDVLQJ��2UHQJR��������,Q�WKLV�OLQH��ZKLOH�WKH�FDSDELOLWLHV�RI�
3\WKRQ�LQ�PRGHOOLQJ�ODQGVFDSH�G\QDPLFV�DUH�ZLGHO\�NQRZQ��
D�ORZ�DPRXQW�RI�UHVHDUFK�UHYROYHV�DURXQG�WKH�SRWHQWLDO�RI�
WKH�*((�3\WKRQ�$3,��9RV�HW�DO���������7KXV��RXU�SDSHU�SUR�
SRVHV�D�FRPSOHWH�)266�FORXG�DSSURDFK�WR�LGHQWLI\�SDODHR�
ODQGVFDSH� IHDWXUHV� WKURXJK� WKH� XVH� RI� *((� 3\WKRQ�$3,� LQ�
*RRJOH�&RODE��%UDQGROLQL�HW�DO��������

Test case area
,Q�RUGHU�WR�WHVW�WKH�SRWHQWLDO�RI�RXU�)266�DSSURDFK��ULYHULQH�
ODQGVFDSHV�KDYH�EHHQ�VHOHFWHG�IRU�DVVHVVLQJ�WKH�DSSOLFDELO�
ity and effectiveness of the methodology that we propose. 

)OXYLDO�DOOXYLDO�HQYLURQPHQWV�KDYH�SOD\HG�D�NH\�UROH�VLQFH�
SUHKLVWRU\��DQG�DUFKDHRORJLFDO�UHVHDUFK�KDV�VKRZQ�WKDW�KX�
PDQ�DJHQF\�KDV�DOWHUHG�WKH�VSDWLDO�FRQÀJXUDWLRQ�DQG�UDWH�
RI�ÁXYLDO�SURFHVVHV�GHHSO\��7KHUHIRUH��ULYHULQH� ODQGVFDSHV�
DUH�WKH�UHVXOW�RI�FRPSOH[�UHODWLRQVKLSV�EHWZHHQ�KXPDQ�DF�
WLYLWLHV�DQG�HQYLURQPHQWDO�IDFWRUV��)U\LUV�	�%ULHUOH\��������
0RUHRYHU��WKH�ODUJH�VFDOH�RI�SDODHR�ULYHUVFDSH�IHDWXUHV�KDV�
WULJJHUHG� WKHLU� LGHQWLÀFDWLRQ� WKURXJK� UHPRWH� VHQVLQJ� DQG�
VDWHOOLWH�LPDJHU\��KHQFH�EHFRPLQJ�D�VROLG�H[DPSOH�IRU�WHVW�
ing this type of approach.

,Q�WKLV�OLQH��WKH�3R�3ODLQ��1RUWKHUQ�,WDO\���ZKLFK�LV�WKH�ODUJ�
HVW�ÁRRGSODLQ� LQ� ,WDO\�� LV�ULFK�LQ�ÀHOG�DQG�UHPRWHO\�VHQVHG�
JHRPRUSKRORJLFDO� GDWD��7KDQNV� WR� LWV� FRPSOH[� VHWWOHPHQW�
DQG� ODQG�PDQDJHPHQW� KLVWRU\�� WKLV� WHVW� FDVH� DUHD� UHSUH�
VHQWV�DQ�LGHDO�VSDFH�LQ�ZKLFK�WR�WHVW�WKH�SRVVLELOLWLHV�RI�RXU�
)266�FORXG� DSSURDFK� WR� GHWHFW� ULYHUVFDSHV·� SDODHR�IHD�
WXUHV��7KXV��LQ�WKLV�FRQWULEXWLRQ��ZH�ZLOO�LQWURGXFH�WKH�ÀUVW�
3\WKRQ�DSSOLFDWLRQ�RI�6HQWLQHO���GDWD�IRU�KHULWDJH�UHVHDUFK�
LQ�D�(XURSHDQ�ULYHUVFDSH�ZKLOH�LOOXVWUDWLQJ�WKH�SRVVLELOLW\�RI�
GHWHFWLQJ�DQG�LQWHUSUHWLQJ�EXULHG�DQWKURSRJHQLF�ODQGVFDSH�
IHDWXUHV�RULJLQDWLQJ�LQ�GLIIHUHQW�SHULRGV�

Materials and methods
6HYHUDO�DSSOLFDWLRQV�RI�UHPRWH�VHQVLQJ�WHFKQLTXHV�DQG�*,6�
WR�UHFRUG�SDVW�ODQGVFDSH�VHWWLQJV�KDYH�EHHQ�DSSOLHG�LQ�WKH�
3R�3ODLQ�RYHU� WKH� ODVW� GHFDGHV��1HYHUWKHOHVV�� WKH� FXUUHQW�
VWDWH�RI�WKH�DUW� LQ� )266� VRIWZDUH� DQG� WKH� DYDLODELOLW\� RI�
RSHQ�VRXUFH�VDWHOOLWH�GDWD�HQDEOH�WKH�GHYHORSPHQW�RI�SUR�
WRFROV�WKDW�UHTXLUH�OHVV�FRPSXWDWLRQDO�SRZHU�DQG�DUH�PRUH�
XVHU�IULHQGO\�IRU�QRQ�H[SHULHQFHG�UHVHDUFKHUV�
2XU�DSSURDFK�WHVWV�WKH�SRWHQWLDOLW\�RI�6HQWLQHO����6���VDW�
HOOLWH�FRQVWHOODWLRQ��ZKLFK�ZDV�GHYHORSHG�E\�WKH�(XURSHDQ�
6SDFH�$JHQF\��(6$��DQG�SURYLGHV�GDWD�LQ����VHSDUDWH�EDQGV�
ZLWK�D�VSDWLDO�UHVROXWLRQ�RI�XS�WR����PHWHUV�
,Q�WKLV�OLQH��LW�LV�ZRUWK�PHQWLRQLQJ�WKDW�EXULHG�IHDWXUHV�FDQ�
VRPHWLPHV�EH�YLVLEOH�WKURXJK�FURS�PDUNV�DQG�VRLO�PDUNV�RQ�
WKH�VXUIDFH��JLYHQ�WKH�GLIIHUHQFH�LQ�PRLVWXUH�WKDW�WKH\�UH�
WDLQ�LQ�FRPSDULVRQ�WR�WKHLU�VXUURXQGLQJ�DUHD��+RZHYHU��HYHQ�
ZLWK�KLJK�UHVROXWLRQ�VDWHOOLWH�VHQVRUV��FURS�PDUNV�DUH�RIWHQ�
GHSHQGHQW�RQ�YDULRXV�DVSHFWV�� DPRQJVW�ZKLFK� WKH�SKHQR�
ORJLFDO�VWDJH�RI�WKH�FURSV�VWDQGV�RXW��7KHUHIRUH��LQ�RUGHU�WR�
RYHUFRPH�WKH�SUREOHPDWLF�QDWXUH�RI�FURS�PDUN�LGHQWLÀFD�
WLRQ��D�PXOWL�WHPSRUDO�DSSURDFK�KDV�EHHQ�WDNHQ�E\�FDOFXODW�
LQJ�WKH�PHDQ�YDOXHV�RI�EDQGV�LQ�WKH�PRVW�VLJQLÀFDQW�SHULRGV��
GHSHQGLQJ�RQ�GURXJKW�DQG�SORXJKLQJ�HSLVRGHV��IRU�WKH�LGHQ�
WLÀFDWLRQ�RI�FURS�VRLO�PDUNV�EHWZHHQ�WKH�\HDUV������²������
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7KH� 6�� VDWHOOLWH� GDWD� ZHUH� DFFHVVHG� WKURXJK� WKH� 3\WKRQ�
PRGXOH� JHHPDS� LQ� &RODE�� D� VHUYHUOHVV� -XS\WHU� QRWHERRN�
FRPSXWDWLRQDO� HQYLURQPHQW� IRU� LQWHUDFWLYH� GHYHORSPHQW��
7KH�QDWLYH�*((�3\WKRQ�$3,�KDV�UHODWLYHO\�OLPLWHG�IXQFWLRQ�
DOLW\� IRU� YLVXDOLVLQJ� WKH� UHVXOWV�� DQG� WKH� JHHPDS� 3\WKRQ�
PRGXOH�ZDV�FUHDWHG�VSHFLÀFDOO\�WR�ÀOO�WKLV�JDS��7KH�3\WKRQ�
FRGH�GHYHORSHG�HQDEOHV�WKH�DQDO\VLV�RI�WKH�6��ÀOWHUHG�LPDJH�
FROOHFWLRQ�WKURXJK�VSHFWUDO�LQGH[��FRPSRVLWLRQV�5*%��EDQGV�
��������IDOVH�VKRUW�ZDYH�LQIUDUHG�FRORXU��)6:,5��EDQGV������
���DQG�%DUH�6RLO�,QGH[��%6,����DV�ZHOO�DV�VSHFWUDO�GHFRPSRVL�
WLRQ�WHFKQLTXHV��KXH��VDWXUDWLRQ�DQG�YDOXH��+69���WDVVHOOHG�
FDS�WUDQVIRUPDWLRQ��7&7��DQG�SULQFLSDO�FRPSRQHQW�DQDO\VLV�
�3&$����7KH�3\WKRQ�PRGXOH� UDVWHULR�ZDV�DOVR�XVHG�WR�FUH�
DWH�LQGLYLGXDO�SORWV�IRU�HDFK�UDVWHU�EDQG��$GGLWLRQDOO\��WKH�
3\WKRQ�SDFNDJHV�ULR[DUUD\�DQG�PDWSORWOLE�ZHUH�HPSOR\HG��
UHVSHFWLYHO\��WR�DFFHVV�HDFK�UDVWHU�EDQG�DQG�FUHDWH�FXVWRP�
LVDEOH�KLVWRJUDPV�RI�WKHLU�YDOXHV�

Final remarks
:KLOH�WKH�FKRLFH�RI�WLPHVSDQ�LV�WKH�RQO\�SDUW�RI�WKH�SURWRFRO�
WKDW�QHHGV�WR�EH�FXVWRPLVHG�E\�WKH�ÀQDO�XVHU�DFFRUGLQJ�WR�
WKH�HQYLURQPHQWDO�FRQGLWLRQV�RI�HDFK�VWXG\�DUHD��WKH�)266�
FORXG�SURWRFRO�SUHVHQWHG�KHUH�RIIHUV�VLJQLÀFDQW�DGYDQWDJHV�
regarding the mitigation of specialist software, data licens�
LQJ�DQG�FRPSXWDWLRQDO�SRZHU��2YHUDOO�� WKH�RXWSXWV�JHQHU�
DWHG�IRU�WKH�WHVW�ORFDWLRQV�RI�WKH�3R�3ODLQ�VKRZ�VRPH�RI�WKH�
SRWHQWLDOLWLHV�DQG�OLPLWV�RI�WKH�*((�3\WKRQ�$3,�LQ�&RODE�DV�
DQ�DOWHUQDWLYH�UHPRWH�VHQVLQJ�WRRO�WR�LGHQWLI\�EXULHG�QDWXUDO�
DQG�DQWKURSRJHQLF�SDODHR�ULYHUVFDSH�IHDWXUHV�
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QFIELD, PYARCHINIT AND BRADY-
PUS , INTERCHANGE OF PROTO-
COLS AND WORKFLOWS FOR ACA-
DEMIC RESEARCH

by Giuseppe Guarino, Paolo Rosati

,Q�WKH�SDVW��GRFXPHQWLQJ�DUFKDHRORJLFDO�UHVHDUFK�ZDV�EDVHG�
PDLQO\�RQ�VXEMHFWLYH�H[SHULHQFH�GXH�WR�WKH�ODFN�RI�GLJLWDO�
SODWIRUPV� WKDW�ZRXOG� standardise GRFXPHQWLQJ�D�FRQWH[W��
$OWKRXJK�LW�LV�LQ�WKH�ODVW�WZR�GHFDGHV�WKDW�SUDFWLFH�KDV�EHHQ�
digitally standardised.

6RPH�XVHU�IULHQGO\�V\VWHPV�KHOS�FROOHFW�DQG�RUJDQLVH�GDWD���
6RPHWLPHV�� WKH\� VHHP� QRQ�LQWHURSHUDEOH�� 7KHQ� LW� LV� WR�
VWXG\� D� XQLTXH�PHWKRG� FDSDEOH� RI�PDNLQJ� GLIIHUHQW� VRIW�
ZDUH�FRPPXQLFDWH�ZLWK�HDFK�RWKHU�
7KH�DLP�RI�WKLV�VWXG\�LV�WKH�LQWHJUDWLRQ�RI�VWDWH�RI�WKH�DUW�
software to aid in developing a criterion for the creation 

RI�DQ�DUFKDHRORJLFDO�GDWD�LQWHUFKDQJH�SURWRFRO��)/266�ZDV�
FKRVHQ�DV�LW�RIIHUV�WKH�KLJKHVW�OHYHO�RI�LQWHURSHUDELOLW\�
2QH� SUHPLVH�� LW� LV� DVVXPHG� WKDW� \RX� DOUHDG\� KDYH� S\$U�
FK,QLW�������RQ�\RXU�FRPSXWHU��D�VHUYHU�ZLWK�%UD'\S86�����
LQVWDOOHG�DQG�D�3RVWJUH64/�GDWDEDVH�

The systems used
7KH� DUWLFOH� IRFXVHV� RQ� ÀQGLQJ� D� VLQJOH�ZRUNÁRZ�EHWZHHQ�
4ÀHOG��3\$UFK,QLW�DQG�%UD'\S86�WR�ÀQG�LI� LW� LV�SRVVLEOH�WR�
PDNH�WKH�GLIIHUHQW�VRIWZDUH�FRPPXQLFDWH��4ÀHOG�LV�D�KDQG\�
$QGURLG�DSS�GHYHORSHG�E\�23(1*,6�FK��DOVR�NQRZQ�DV�´4*,6�
IRU�PRELOHµ�� LV�D�QHFHVVDU\�RSHQ�VRXUFH�WRRO�IRU�ÀHOGZRUN�
UHVHDUFK��3\$UFK,QLW�LV�WKH�4*,6�SOXJLQ�IRU�DUFKDHRORJ\��GH�
YHORSHG�E\�/XFD�0DQGROHVL�LPSOHPHQWHG�E\�(Q]R�&RFFD�DQG�
$G�$UWH�V�U�O���&RFFD�DQG�0DQGROHVL�������ZLWK�WKH�FRQWLQX�
RXV�VXSSRUW�RI�8QD�4XDQWXP�LQF��RUJDQL]DWLRQ��0RQWDJQHWWL�
DQG�5RVDWL��������3\$UFK,QLW�LV�KLJKO\�VXLWDEOH�IRU�D�GHVNWRS�
*,6�PDQDJLQJ�RI�WKH�VWUDWLJUDSKLFDO�DUFKDHRORJLFDO�H[FDYD�
WLRQV��%UD'\S86�LV�D�EURDG�&06�IRU�DUFKDHRORJ\�GHYHORSHG�
E\�-XOLDQ�%RJGDQL��%UD'\S86�HQDEOHV�XVHUV�WR�IUHHO\�EXLOG�
DQG�LPSOHPHQW�D�UHODWLRQDO�GDWDEDVH�DQG�SXEOLVK�GDWD�RQ�
OLQH�ZLWK�FXVWRPLVDEOH�LQWHUIDFHV��%RJGDQL�������
$FFRUGLQJ�WR�WKH�SKLORVRSK\�RI�*18·V�PRYHPHQW�ZLWK�WKH�
´)UHH� VRIWZDUHµ�� ´���� WKH� XVHU� KDYH� WKH� IUHHGRP� WR� UXQ��
FRS\��GLVWULEXWH��VWXG\��PRGLI\�DQG�LPSURYH�WKH�VRIWZDUH�µ�
�%RJGDQL� ����� S�� ���� DQG� VV��1�� 7KXV�� )/266� DOORZV� XVLQJ�

VRPH�RSHQ�IRUPDWV�DQG�GDWDEDVHV�IRU�WKHLU�HDV\�H[FKDQJH�
EHWZHHQ� V\VWHPV��RWKHUZLVH�KDUGO\�SRVVLEOH�ZLWK� OLFHQVHG�
VROXWLRQV��8VLQJ�WKH�SURSRVHG�PHWKRG��ZH�FDQ�FUHDWH�V\Q�
HUJLVWLF�UHODWLRQVKLSV�EHWZHHQ�YDULRXV�UHVHDUFK�JURXSV�DQG�
SURMHFWV�ZLWKRXW�SDVVLQJ�GLIIHUHQW�GDWD�IURP�RQH�SURJUDPPH�
WR�DQRWKHU��WKXV�DYRLGLQJ�WKH�ULVN�RI�IRUPDW�LQFRPSDWLELOLW\�

From PyArchInit to BraDypUS and vice versa
7KLV�LV�WKH�FHQWUDO�LVVXH�RI�WKLV�VWXG\��,Q�WKH�DUFKDHRORJLFDO�
ZRUOG��LW�LV�FXVWRPDU\�WR�XVH�VRIWZDUH�GHYHORSHG�IRU�GLIIHU�
HQW�SXUSRVHV��ZKLOH�HLWKHU�S\$UFK,QLW�DQG�%UD'\S86�DUH�FXV�
WRPLVHG�IRU�DUFKDHRORJ\��3\$UFK,QLW�LV�DOPRVW�HQWLUHO\�GHYHO�
RSHG�LQ�3\WKRQ��DQG�LW�LV�EDVHG�RQ�D�À[HG�GDWDEDVH�VFKHPD��
FRQVLVWLQJ�RI�PDQGDWRU\�ÀHOGV�WKDW�DUH�IXQGDPHQWDO�IRU�WKH�
SOXJLQ�OLNH�¶6LWH·�DQG�¶6WUDWLJUDSKLF�8QLW·�WDEOHV��3\$UFK,QLW�
LV�DYDLODEOH�DV�D�SOXJLQ�IRU�4*,6��ZKRVH�PDLQ�SXUSRVH�LV�WR�
ZRUN�ZLWK� VSDWLDO� GDWD��%UD'\S86�XVHV�GLIIHUHQW�ZHE� ODQ�
JXDJHV� OLNH�-DYD6FULSW��3+3��7ZLJ�DQG�&VV��7KH�SURJUDP�LV�
WRWDOO\�YHUVDWLOH�DQG�DOORZV�IXOO�FXVWRPLVDWLRQ�IRU�UHODWLRQDO�
GDWDEDVHV��%UD'\S86�QHHGV�WR�EH�LQVWDOOHG�RQ�LWV�RZQ�FRP�
SXWHU�RU�VHUYHU��DQG�LW�LV�WR�VHW�XS�D�SKS�HQYLURQPHQW�RQ�LWV�
own OS.

7KH� WZR� V\VWHPV� KDYH� EHHQ� FRQQHFWHG� E\� XVLQJ� D� 6SDWLDO�
5'%06�WR�VROYH�WKH�SUREOHP�GXH�WR�WKH�GLIIHUHQW�VWUXFWXUHV��
%RWK� SURJUDPV� DUH� DEOH� WR� FRQQHFW� ZLWK� 3RVWJUH64/� DQG�
3RVW*,6� DV� D� VROXWLRQ� WR� DOORZ� VHYHUDO� SHRSOH� WR�ZRUN� WR�
JHWKHU�RQ�WKH�VDPH�SURMHFW�
$V�PHQWLRQHG�DERYH��GXH�WR�WKH�À[HG�GDWDEDVH�VFKHPD�RI�
3\$UFK,QLW��ZH�QHHG�WR�EXLOG�WKH�GDWDEDVH�XVLQJ�S\$UFK,QLW·V�

WRRO�� WKHQ� FRQQHFW� WKH� GDWDEDVH� WR� %UD'\S86��7KHQ� LV� WR�
FUHDWH�WKH�QHFHVVDU\�WDEOHV�DQG�UHODWLRQVKLSV�WR�XVH�WKH�GD�
WDEDVH�LQ�%UD'\S86�DV�WKH�EHORZ�H[DPSOH��7KH�S\$UFK,QLW�
PDQGDWRU\�SURWRFRO�LV�WKH�´7DEHOOD�GL�VLWRµ���6LWH�WDEO
7KH�6LWH�7DEOH� LV�HDV\�DQG�VLPSOH�WR�UHSO\�WR�DQG�UHEXLOG��
2Q�WKH�FRQWUDU\��WKHµ�86BWDEOHµ�LQ�3\$UFK,QLW�KDV����ÀHOGV�
PDQGDWRU\�IRU�WKH�,WDOLDQ�¶Soprintendenza’�VWDQGDUGV��:KDW�
LV�LQ�WKH�´86BWDEOHµ�LV�WKH�,WDOLDQ�+HULWDJH�0LQLVWU\�VWDQGDUG�
IRU�WKH�68��,Q�3\$UFK,QLW��HYHU\�RWKHU�WDEOH��OD\HU��YLHZ�DQG�
WRRO�LV�GHSHQGHQW��RQ�WKHVH�WZR�WDEOHV�LQ�D�WUHH�VFKHPH��
7KH�VLPSOHVW�ZD\�ZLOO�EH�WR�FRQQHFW�3\$UFK,QLW�DQG�%UD'\�
S86�WKURXJK�WKH�VDPH�3RVWJUHV�'DWDEDVH�
,W� LV� WR� UHSOLFDWH� WKLV� VFKHPH�E\�DGGLQJ� LQ�3\$UFK,QLW� WZR�
QHZ�ÀHOGV��´LGµ�DQG�´FUHDWRUµ��WKDW�DUH�PDQGDWRU\�LQ�WKH�
%UD'\S86�'%�VFKHPH�DQG�GXULQJ�WKH�FRQIHUHQFH�ZLOO�H[SODLQ�
WKH�IXOO�H[FKDQJH�SURWRFRO�EHWZHHQ�WKH�WZR�V\VWHPV�
7KH�DLP�LV�WR�PDLQWDLQ�WKH�3\$UFK,QLW�DQG�%UD'\S86�DOLJQHG��
3\$UFK,QLW�LV�D�GHVNWRS�WRRO��%UD'\S86�LV�D�ZHE�GHYLFH��7R�
FRQQHFW�WKHP��WR�VZLWFK�EHWZHHQ�FRXOG�EH�HVVHQWLDO�IRU�HP�
SRZHULQJ�WKH�UHVHDUFKHU·V�SRVVLELOLWLHV�DQG�HQODUJLQJ�WKHLU�
IXWXUH�FDSDELOLWLHV�

�� Name Type 1XOO

0 LGBVLWR� ,17(*(5� N 

1 sito 7(;7� <�

2 nazione 9$5&+$5������ <�

�� regione 9$5&+$5������ <�

�� FRPXQH� 9$5&+$5������ <�

5 descrizione 7(;7� <�

6 provincia 7(;7� <�

�� GHILQL]LRQHB
sito 

9$5&+$5� <�

�� ÀQGBFKHFN� ,17(*(5� <�

�� VLWRBSDWK� 9$5&+$5� <�

)LJ������8VLQJ�WKH�LQWHJUDWHG�V\VWHPV�RQ�WKH�ÀHOG�ZRUN�

Tab 1. PyArchInit “Scheda Sito” - Site table, (credits Enzo Cocca 2021)

ARCHEOFOSS - SECTION 2: GIS
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7KH�ZRUNÁRZ��KRZHYHU��VWLOO�QHHGV�WR�EH�WHVWHG�IXUWKHU�WR�
XQGHUVWDQG� LI� WKHVH�WZR�V\VWHPV�FDQ�EH�XVHG�ZLWKLQ�D�UH�
VHDUFK�WHDP�RQ�WKH�ÀHOG�

From GIS archaeological platform to QField
7KDW�SDUW�RI�WKH�ZRUNÁRZ�LV�H[SODLQHG�LQ�WKH�UHFHQW�ZRUN�WR�
EH�SXEOLVKHG�LQ�WKH�$UFKHR)266������$FWV��VHH�*XDULQR�DQG�
0RQWDJQHWWL� �������7KH�PDLQ�EHQHÀWV� RI� XVLQJ� WKH�4)LHOG�
DSS�FRQFHUQ�DFTXLULQJ�WKH�GDWD�GLUHFWO\�RQ�WKH�ÀHOG�RQ�RXU�
4*,6� SURMHFW�� :RUNLQJ� ZLWK� ERWK� 4)LHOG� DQG� 4*,6� �XVLQJ�
3\$UFK,QLW�DV�D�VSDWLDO�GDWDEDVH�WRRO�IRU�DUFKDHRORJLFDO�GDWD�
VWRUDJH��DOORZV�DUFKDHRORJLVWV�ZRUNLQJ�LQ�WKH�ÀHOG�WR�UHGXFH�
WKH�ZRUN�RI�HQWHULQJ�GDWD�LQWR�WKH�GDWDEDVH�V\VWHP�E\�HOLP�
LQDWLQJ� WKH� UHODWHG� SDSHUZRUN� �*XDULQR� DQG� 0RQWDJQHWWL�
�������4)LHOG�DOORZV�XVHUV�WR�YLHZ�DQG�PDQDJH�D�*,6�SURMHFW�
RQ�D�VPDUWSKRQH�RU�WDEOHW��DOORZLQJ�WKH�XVHU�WR�UHWDLQ�DOO�
WKH�WKHPHV��ODEHOV�DQG�VW\OHV�VHW�XS�WKDW�DUH�LQ�WKH�RULJLQDO�
SURMHFW��,Q�DGGLWLRQ��WKH�SRZHU�RI�WKH�VPDUWSKRQH¶V�EXLOW�
LQ�JHRJUDSKLF�SRVLWLRQLQJ�V\VWHP�FDQ�EH�H[SORLWHG��,I�PRUH�
SUHFLVLRQ�LV�UHTXLUHG��JHRGHWLF�SRVLWLRQLQJ�PHWKRGV�FDQ�EH�
XVHG�YLD�*166�LQ�157.�PRGH�
7KLV�WRRO�VHHPV�WR�EH�RQH�RI�WKH�EHVW�ZD\V�WR�UHFRUG�DUFKDH�
RORJLFDO�IHDWXUHV�RQ�WKH�ÀHOG��HVSHFLDOO\�ZKHQ�LW�LV�WR�UHFRUG�
GDWD�DQG�FROOHFW�SLFWXUHV�GLUHFWO\�RQ�RXU�4*,6�SURMHFW��WKXV�
DOORZLQJ�WR�NHHS�WKH�SKRWRV�OLQNHG�DW�WKH�IHDWXUHV�
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ABSTrAcT

7KH�ODVW�\HDUV�RI�UHVHDUFK�OHG�WKH�DXWKRUV�WR�GHYHORS�DQG�
VWXG\� PHWKRGV� DQG� SURWRFROV� WR� LQWHUFKDQJH� GDWD� DQG�
ZRUNÁRZV� EHWZHHQ� 4ÀHOG� �4*,6� PRELOH��� S\$UFK,QLW� �WKH�
ÀUVW� SOXJLQ� IRU� DUFKDHRORJ\� LQ�4*,6�� DQG� WKH� DUFKDHRORJL�
FDO�&06�%UD'\S86��7KH�SUHVHQW�ZRUN�DLPV� WR�SUHVHQW� WKH�
UDWLRQDOLVDWLRQ� RI� WKH� ZRUNÁRZV� DFKLHYHG� GXULQJ� WKH� ODVW�
\HDUV�RI�UHVHDUFK�WR�VSUHDG�WKH�FURVV�XVH�RI�WKHVH�SRZHU�
IXO�WRROV��,QGHHG��HDFK�RI�WKHVH�WKUHH�VRIWZDUH�V\VWHPV�KDV�
LWV�XQLTXH�ÀHOG�RI�DSSOLFDWLRQ�DQG�SRWHQWLDO��+RZHYHU��LW�LV�
WKHLU�FRPSOHPHQWDU\�XVH� LQ�SDLUV�RU�WRJHWKHU�WKDW�UHYHDOV�
WKHLU�JUHDWHVW�SRWHQWLDO��7KLV�ZRUN�VXPPDULVHV�DQG�UHSRUWV�
RQ�WKH�FXUUHQW�PHWKRGV��������WKDW�PDNH�LW�IHDVLEOH�WR�ZRUN�
VLPXOWDQHRXVO\�RQ�WKH�PRELOH��GHVNWRS�DQG�ZHE�IURQWV��DF�
FRUGLQJ�WR�HDFK�QHHG��E\�VXEOLPDWLQJ�WKH�VFLHQWLÀF�SRWHQWLDO�
RI�WKHVH�XVHG�V\VWHPV�
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$UFKDHRORJ\�� *,6�� )RVV� DUFKDHRORJLFDO� GRFXPHQWDWLRQ��$U�
FKDHRORJLFDO� SURWRFRO� GRFXPHQWDWLRQ�� 4)LHOG�� 3\$UFK,QLW��
%UD'\S86�
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USING QGIS, QFIELD AND 
PYARCHINIT IN THE MAASSER 
EL-SHOUF ARCHAEOLOGICAL 
PROJECT (MESAP)
by Silvia Festuccia, Roberto Montagnetti,

Giovanna Verde

7KH�YLOODJH�RI�0DDVVHU�HO�6KRXI�LV�ORFDWHG�LQ�WKH�6KRXI�WHU�
ritory in the 6KRXI�%LRVSKHUH�5HVHUYH��this area is very im�
SRUWDQW�IURP�D�FXOWXUDO��HQYLURQPHQWDO��DQG�WRXULVWLF�SRLQW�
RI�YLHZ��7KLV�DUHD�FDQ�EH�IXUWKHU�GHYHORSHG�WR�SURPRWH�D�
VXVWDLQDEOH�WRXULVP�HFRQRP\�WKURXJK�WKH�SURWHFWLRQ�RI�WKH�
archaeological and ecological heritage. 

2QH�RI�WKH�VKRUW�WHUP�JRDOV�SXUVXHG�E\�WKH�0XOWLGLVFLSOLQDU\�
$UFKDHRORJLFDO� 0LVVLRQ� LQ� 0DDVVHU� HO�6KRXI� LV� WR� HVWDEOLVK�
D�ERQG�RI�SURWHFWLRQ�RQ� WKH�DUFKDHRORJLFDO� VLWH�RI�4DODDW�
HO�+RVQ�E\�WKH�*HQHUDO�'LUHFWRUDWH�RI�/HEDQHVH�$QWLTXLWLHV�
�'*$��
$FFXUDWH�SRVLWLRQLQJ�RI�WKH�DUFKDHRORJLFDO�IHDWXUHV�ZLWK�D�
4*,6�SODWIRUP�LV�YHU\�LPSRUWDQW�LQ�RUGHU�WR�EHWWHU�VDIHJXDUG�
the area. 

7KH�DUFKDHRORJLFDO�VXUYH\�FDUULHG�RXW�LQ�4DODDW�HO�+RVQ�LV�
DOORZLQJ�WR�GLVFRYHU�VWUXFWXUHV��LQFOXGLQJ�PRQXPHQWDO�RQHV�
VXFK�DV�D�5RPDQ�WHPSOH�GDWHG�WR�WKH�VHFRQG�FHQWXU\�$�'���
XQGHUJURXQG�WRPEV��TXDUULHV�IRU�WKH�H[WUDFWLRQ�RI�OLPHVWRQH�
EORFNV��ZRUNLQJ�DUHDV��FLVWHUQV��ZLQH�SUHVVHV�DQG�PDQ\�DU�
FKDHRORJLFDO�DUWLIDFWV��)HVWXFFLD�=LDGp�et alii, in press��
7KH�UHVHDUFK�DFWLYLWLHV�ZLOO�EH�IXUWKHU�H[SDQGHG�LQ������E\�
PRYLQJ� IRUZDUG� ZLWK� WKH� V\VWHPDWLF� LGHQWLÀFDWLRQ� RI� WKH�
settlement and paying attention to the exploitation systems 

RI�QDWXUDO�UHVRXUFHV��ÁRUD�DQG�IDXQD��DQG�WR�SDOHRHQYLURQ�
PHQWDO� GDWD� IRU� WKH� UHFRQVWUXFWLRQ� RI� WKH� DQFLHQW� ODQG�
scape.

:H�DUH� WU\LQJ� WR� UHDFK� WKHVH�DLPV�E\�SXWWLQJ� LQ� WKH�ÀHOG�
WUDGLWLRQDO�PHWKRGRORJ\�DQG�FXWWLQJ�HGJH�WHFKQRORJLHV�
$UFKDHRORJLFDO�VXUYH\��JHRORJLFDO�DQG�JHRSK\VLFDO�SURVSHF�
WLRQV�� JHRVSDWLDO� DQDO\VLV�� UHPRWH� VHQVLQJ�� �'� PRGHOLQJ��
UHVWRUDWLRQ� DFWLYLWLHV� �)HVWXFFLD�%UXQRUL�et alii, in press���
DQG�D�FRQWLQXRXV�XSGDWH�RI�WKH�4*,6�SODWIRUP�ZLOO�EH�FDU�
ULHG�RXW�GXULQJ�WKH�SURMHFW�
Another priority  is the extensive excavation of the area of 

WKH�5RPDQ�WHPSOH��D�PRQXPHQWDO�VWUXFWXUH�SUREDEO\�GDWLQJ�
EDFN�WR�WKH�VHFRQG�FHQWXU\��$�'��ZLWK� WKH�UHODWLYH�GLJLWDO�
VXUYH\�DQG�SDSHUZRUN�

Construction, processing, and development of the 
Geographic Information System (MeSAP QGIS)
7KH�PDQDJHPHQW�RI�WKH�FROOHFWHG�GDWD�LV�FDUULHG�RXW��IURP�
D�PHWKRGRORJLFDO�SRLQW�RI�YLHZ��E\�PHDQV�RI�D�*,6�SODWIRUP�
RI�WKH�3URMHFW�HODERUDWHG�ZLWK�WKH�4*,6�VRIWZDUH��7KH�UHI�
HUHQFH�V\VWHP�XWLOL]HG�LV�(36*��������('���870�]RQH���1�
7KH�*,6�SODWIRUP�RI�WKH�SURMHFW�LV�GHSOR\HG�E\�WZR�GLIIHUHQW�
JHRGDWDEDVHV��D�´7HUULWRULDOµ�RQH�ZKHUH�ZH�FROOHFW�WKH�DU�
FKDHRORJLFDO�VXUYH\�GDWD�DQG�WKH�´$UFKDHRORJLFDO�,QYHVWLJD�
WLRQµ�RQH�IRU�WKH�UHJLVWUDWLRQ�RI�WKH�DUFKDHRORJLFDO�IHDWXUHV�
LGHQWLÀHG�GXULQJ�WKH�LQYHVWLJDWLRQ�

7KH�´7HUULWRULDOµ�GDWDEDVH�LV�D�JHR�SDFNDJH�RQH�DQG�LW�FRQ�
WDLQV�WKHVH�OD\HUV�

��$UFKDHRORJLFDO�)HDWXUHV�32,17��XVHG�IRU�WKH�UHJLVWUDWLRQ�
RI�DOO�WKH�DUFKDHRORJLFDO�IHDWXUHV�WKDW�DUH�VXLWDEOH�WR�EH�
UHSUHVHQWHG�E\�D�SXQFWXDO�JHRPHWU\��VPDOO�ÀQGV��FRLQV��
WRPEV�SRVLWLRQ��HWF���

��$UFKDHRORJLFDO� )HDWXUHV� 32/<*21�� XVHG� IRU� WKH� UHJLV�
WUDWLRQ�RI�DOO�WKH�DUFKDHRORJLFDO�IHDWXUHV�WKDW�DUH�VXLW�
DEOH�WR�EH�UHSUHVHQWHG�E\�D�SRO\JRQDO�JHRPHWU\��SRWWHU\�
VKHUGV�DUHD��DUFKDHRORJLFDO�VLWH�ZLWK�FOHDUO\�LGHQWLÀDEOH�
OLPLWV��HWF���

��$UFKDHRORJLFDO�)HDWXUHV�/,1(��XVHG�IRU�WKH�UHJLVWUDWLRQ�
RI�DOO�WKH�DUFKDHRORJLFDO�IHDWXUHV�WKDW�DUH�VXLWDEOH�WR�EH�
UHSUHVHQWHG�E\�D�OLQHDU�JHRPHWU\��WUDFNV�RI�DQ�DQFLHQW�
URDG��DTXHGXFWV��HWF���

��$UHD�6XUYH\��XVHG�IRU�WKH�GLJLWL]DWLRQ�RI�WKH�DUHDV�VXU�
veyed.

7KDQNV�WR�WKH�FRPELQHG�XVH�RI�4*,6�DQG�4ÀHOG��WKH�WHUULWR�
ULDO�GDWDEDVH�LV�FRQWLQXRXVO\�LPSOHPHQWHG��)LJ�����
,Q�IDFW��WKH�HQWLUH�*,6�SURMHFW�KDV�EHHQ�H[SRUWHG�WKURXJK�
WKH�SOXJLQ�´4)LHOG6\QFµ�RQ�WKH�$QGURLG�GHYLFHV�RI�HDFK�VXU�
YH\RU�ZKR��DW�WKH�HQG�RI�HDFK�GD\�RI�WKH�VXUYH\��V\QFKURQL]H�
WKH�FROOHFWHG�GDWD�ZLWK�WKH�PDVWHU�RI�WKH�SURMHFW�NHSW�LQ�
VLGH�WKH�SURMHFW�ODSWRS �ZZZ�TÀHOG�RUJ��
$OVR�� LQ�WKLV�FDVH��WKH�V\QFKURQL]DWLRQ�ZRUN� LV�FDUULHG�RXW�
ZLWK�WKH�SOXJLQ�´4ÀHOGV\QFµ��0RQWDJQHWWL��*XDULQR��������
in press��

:H�SURYLGH�EHORZ�D�VXPPDU\�RI�WKH�VWHSV�SHUIRUPHG�
��&UHDWLRQ� LQWR� WKH�SURMHFW� ODSWRS�RI�D�´4ÀHOG�'DWDVHWµ�

ZKHUH�ZH�VDYH�WKH�*,6�SURMHFW�DV�LQ��TJLV�IRUPDW��,Q�WKH�
VDPH�GDWDVHW��ZH�FUHDWH�DQ�´([SRUWµ�IROGHU�ZKHUH�ZH�
H[SRUW�WKH�SDFNDJH�IRU�4)LHOG�DIWHU�FRQÀJXULQJ�WKH�YDUL�
RXV�OD\HUV�DV�´RIÁLQH�HGLWLQJµ�PRGH�

��&RS\�RI�WKH�´([SRUWµ�IROGHU�WR�WKH�VXUYH\RUV�$QGURLG�GH�
YLFHV�

��2QFH�WKH�VXUYH\�LQ�WKH�ÀHOGV�KDV�EHHQ�FDUULHG�RXW�DQG�
DOO�WKH�DUFKDHRORJLFDO�IHDWXUHV�DQG�UHODWHG�SKRWRV�KDYH�
EHHQ� UHFRUGHG��ZH� FUHDWH� LQWR� WKH� ODSWRS� D� VXEIROGHU�
IRU�HDFK�RI�WKH�VXUYH\RUV�ZLWKLQ�WKH�´4ÀHOG�'DWDVHWµ��LQ�
ZKLFK�WKH�´([SRUWµ�IROGHU�FDQ�EH�FRSLHG�IURP�WKH�YDUL�
RXV�GHYLFHV�

��6\QFKURQL]DWLRQ�RI�WKH�PDVWHU�SURMHFW�ZLWK�WKH�GDWD�FRO�
OHFWHG�E\�HDFK�VXUYH\RU��5HJDUGLQJ�WKH�VXUYH\�SLFWXUHV��
4ÀHOG� DXWRPDWLFDOO\� FUHDWHV� D� '&,0� IROGHU� ZLWKLQ� WKH�
4ÀHOG�GDWDVHW�ZKHUH�LW�H[SRUWV�DOO�WKH�SLFWXUHV�WDNHQ�RQ�
WKH�ÀHOG�E\�HDFK�VXUYH\RU�DQG�VWRUHG�LQWR�WKH�´([SRUW�
'&,0µ�IROGHU�RI�HDFK�RI�WKHP�

��6DYLQJ�WKH�PDVWHU�SURMHFW�
��&UHDWLRQ� RI� D� QHZ� SDFNDJH� IRU� 4)LHOG�� ZKLFK� ZLOO� EH�

VDYHG� EDFN� WR� HDFK� RI� WKH� VXUYH\RUV·� GHYLFHV��$W� WKLV�
SRLQW�� HYHU\RQH� ZLOO� KDYH� WKH� FRPSOHWH� DQG� XSGDWHG�
ZRUN�RQ� WKHLU� GHYLFHV� DW� WKH� ODVW� V\QFKURQL]DWLRQ�SHU�

)LJ������8VLQJ�WKH�LQWHJUDWHG�V\VWHPV�RQ�WKH�ÀHOG�ZRUN�
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IRUPHG�� ,Q� WKLV�ZD\��HDFK� VXUYH\RU�ZLOO� EH�DEOH� WR� UH�
VXPH�WKH�VXUYH\�ZRUN�DQG�UHSHDW�WKH�VWHSV�OLVWHG�DERYH��
KDYLQJ�WKH�FRPSOHWH�GDWD�RI�WKH�HQWLUH�ZRUNJURXS�DYDLO�
DEOH�

Concerning the archaeological investigation interventions, 

3\$UFKLQLW�LV�XVHG�IRU�WKH�PDQDJHPHQW�RI�WKH�FROOHFWHG�GDWD�
�0DQGROHVL��������
0RUH� LQ�GHSWK�� ZH� GHFLGHG� WR� XVH� 3\$UFKLQLW� WKURXJK� D�
´6SDWLD/LWHµ�GDWDEDVH�WKDW�DOORZV�XV�WR�ZRUN�RQ�WKH�V\VWHP�
HYHQ�LQ�WKH�DEVHQFH�RI�DQ�LQWHUQHW�QHWZRUN��2Q�WKH�VLWH��IRU�
WKH�VXUYH\�RI�WKH�DUFKDHRORJLFDO�IHDWXUHV�LGHQWLÀHG�GXULQJ�
WKH�LQYHVWLJDWLRQ��ZKHQ�LW�LV�LPSRVVLEOH�WR�FDUU\�RXW�D�SKR�
WRJUDPPHWULF�VXUYH\��ZH�XVH�D�´3ODQ�RI�WKH�DUFKDHRORJLFDO�
LQYHVWLJDWLRQ�EHJLQQLQJµ�RI�HDFK�LQWHUYHQWLRQ�VHFWRU��2Q�WKLV�
SODQ�D�JHRJUDSKLFDO�JULG�ZLWK�D���VHFRQG�GHJUHH�ZLGH�JULG�
LV�LPSULQWHG�DV�D�FURVV�V\PERO��FDSDEOH�RI�PDUNLQJ�D���[���
m space.

6XFK�SODQV� DUH�SULQWHG� LQ� ����� VFDOH� RQ�SOH[LJODVV� VKHHWV��
:H� SURFHHG� WR� WKH�PDQXDO� GUDZLQJ� RI� WKH� DUFKDHRORJLFDO�
IHDWXUHV� SHUIRUPHG� RQ� SHUPDWUDFH� VKHHWV� WKURXJK� WULODW�
HUDWLRQ� IURP� SRLQWV� SRVLWLRQHG� WKURXJKRXW� WKH� LQYHVWLJD�
WLRQ�DUHD��7KLV�V\VWHP�QHHGV�WKH�WUDFLQJ�IURP�WKH�´3ODQ�RI�
WKH�DUFKDHRORJLFDO�LQYHVWLJDWLRQ�EHJLQQLQJµ�RI�DW�OHDVW�IRXU�
WRSRJUDSKLFDO�PDUNHUV�WRJHWKHU�ZLWK�WKH�FRUUHVSRQGLQJ�FR�
RUGLQDWHV�RI� ORQJLWXGH�DQG�ODWLWXGH�� ,Q�WKH�ODERUDWRU\��WKH�
YDULRXV�GUDZLQJV�DUH�WKHQ�VFDQQHG�DQG�JHRUHIHUHQFHG�LQWR�
4*,6��$IWHU�WKLV��ZH�GLJLWDOL]H�WKH�DUFKDHRORJLFDO� IHDWXUHV�
ZLWK�WKH�´�6WUDWLJUDSKLF�8QLWV�'UDZLQJVµ�OD\HU�SURYLGHG�E\�
3\$UFKLQLW��0RQWDJQHWWL��5RVDWL�������
$ERXW�WKH�UHJLVWUDWLRQ�RI�68�VKHHWV��ZH�XVH�4ÀHOG�RQ�WKH�
VLWH��DV�LQ�WKH�FDVH�RI�WKH�DUFKDHRORJLFDO�VXUYH\��7KH�ÀOO�LQ�
RI�WKH�68�VKHHWV�LV�SHUIRUPHG�GLUHFWO\�RQ�WKH�VLWH�WKURXJK�
4ÀHOG�DQG�WKHQ�V\QFKURQL]HG�ZLWK�WKH�SURMHFW�PDVWHU�VWRUHG�
LQ�WKH�SURMHFW�ODSWRS��,Q�WKLV�ZD\��ZH�DXWRPDWLFDOO\�XSGDWH�
WKH�$UFKDHRORJLFDO�,QYHVWLJDWLRQ�GDWDEDVH��
$OO� WKH�DUWLIDFWV�DUH�DOVR�ÀOHG�ZLWKLQ�3\DUFKLQLW�DQG�PDQ�
DJHG�FHQWUDOO\�E\�WKH�V\VWHP�

Conclusions
7KLV�VHWWLQJ�RI�WKH�ZRUN�DOORZV�WKH�WHDP�RI�WKH�PXOWLGLVFL�
SOLQDU\�DUFKDHRORJLFDO�SURMHFW� LQ�/HEDQRQ�WR�RSWLPL]H�WKH�
WLPH�DYDLODEOH�IRU�WKH�DUFKDHRORJLFDO�VXUYH\�DQG�LQYHVWLJD�
WLRQ�DQG�WR�SHUIRUP�D�ODUJH�SDUW�RI�WKH�GDWD�UHFRUGLQJ�ZRUN�
GLUHFWO\�LQ�WKH�ÀHOG�
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)HVWXFFLD� 6��� =LDGq� 0�� et alii in print, ¶0DDVVHU� HO�6KRXI�
$UFKDHRORJLFDO� 3URMHFW�� 3UH�FRQVHUYDWLRQ� DQG� +ROLVWLF�
Landscape/Heritage Preservation Strategies’�� %XOOHWLQ�
G·$UFKpRORJLH�HW�G·$UFKLWHFWXUH�/LEDQDLVHV��%$$/�

ABSTrAcT

7KH� 0DDVVHU� HO�6KRXI� $UFKDHRORJLFDO� 3URMHFW� �0H6$3�� LV�
DLPHG�WR�VWXG\�FOLPDWH��ODQGVFDSH��DQG�VHWWOHPHQW�FKDQJHV�
RI� WKH�DUHD�EHWZHHQ�WKH�%HTDD�YDOOH\�DQG� WKH�0HGLWHUUD�
nean coast, from the Bronze age to the Ottoman period. 

7KH�SURMHFW�SXUVXHV�VXFK�JRDOV�WKURXJK�LQWHUGLVFLSOLQDU\�UH�
search.

7KH�SDSHU�VKHGV�OLJKW�RQ�WKH�RSHQ�VRXUFH�FXWWLQJ�HGJH�WHFK�
QRORJLHV� SXW� LQ� WKH� ÀHOG� E\� WKH� SURMHFW� FDUULHG� RXW� VLQFH�
�����E\�6LOYLD�)HVWXFFLD��8QLYHUVLW\�¶6XRU�2UVROD�%HQLQFDVD·��
1DSOHV��ZLWK�0\ULDP�=LDGp��'LUHFWRUDWH�*HQHUDO�RI�$QWLTXL�
WLHV� RI� /HEDQRQ�� LQ� FROODERUDWLRQ� ZLWK� D�PXOWLGLVFLSOLQDU\�
team.

,Q�SDUWLFXODU�� WKLV�SDSHU�H[SODLQV�KRZ�WKH�*,6�SODWIRUP�RI�
WKH�SURMHFW�KDV�EHHQ�FUHDWHG��WHVWHG��DQG�FXVWRPL]HG�DF�
FRUGLQJ�WR�WKH�W\SRORJ\�RI�WKH�GDWD��VXSSRUWHG�E\�WKH�XVH�
RI�4ÀHOG�DQG�3\$UFKLQLW�IRU�WKH�FHQWUDOL]HG�PDQDJHPHQW�RI�
WKH�GDWD�FROOHFWHG�IURP�DUFKDHRORJLFDO�DQG�JHRSK\VLFDO�VXU�
veys, remote sensing, geoprocessing and conservation and 

VWXG\�RI�WKH�DUFKDHRORJLFDO�PDWHULDO�IRXQG�RXW�
$OO� WKHVH� GDWD�ZLOO� LPSURYH� NQRZOHGJH� DQG� LQWHUSUHWDWLRQ�
RI�WKH�KLVWRULFDO�HQYLURQPHQWDO�SURFHVVHV�RI�WKH�WHUULWRU\�

KeyWorDS 
4*,6��4ÀHOG��3\$UFKLQLW��4DODDW�HO�+RVQ�/HEDQRQ��$UFKDHR�
ORJLFDO�VXUYH\������
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FROM MICRO-REGIONAL TO INTRA-
SITE ANALYSIS: THE GIS OF THE 
ITALIAN ARCHAEOLOGICAL EXPE-
DITION IN THE ERBIL PLAIN (KURD-
ISTAN REGION OF IRAQ)
E\�9DOHQWLQD��2VHOLQL���0LFKDHO�&DPSHJJL��/XFD Forti, 

Elisa Ginoli, Andrea Pezzotta, Luca Peyronel

6LQFH�������WKH�,WDOLDQ�$UFKDHRORJLFDO�([SHGLWLRQ�LQ�WKH�(UELO�
3ODLQ� �0$,3(��8QLYHUVLW\�RI�0LODQ��KDV�FDUULHG�RXW�DUFKDHR�
ORJLFDO�LQYHVWLJDWLRQV�DW�+HODZD�DQG�$OLDZD��FD�����NP�6:�RI�
WKH�PRGHUQ�FLW\�RI�(UELO��LQ�WKH�.XUGLVWDQ�5HJLRQ�RI�,UDT��7KH�
LQYHVWLJDWHG�DUHD��FD�����6T�NP��OLHV�LQ�D�VWUDWHJLF�SRVLWLRQ�RI�
WKH�SODLQ��MXVW�QRUWK�RI�WKH�$ZHQD�'DJK��D�UDQJH�RI�ORZ�KLOOV�
UXQQLQJ�SDUDOOHO�WR�WKH�4DUD�&KXT�PRXQWDLQV��ZKLFK�UHSUH�
VHQW�WKH�ERUGHU�ZLWK�WKH�0DNKPRXU�3ODLQ��DQG�RQ�WKH�FRXUVH�
RI�WZR�WULEXWDULHV�RI�WKH�.RUGDUD�5LYHU��ZKLFK�IRUPV�WKH�(UELO�
drainage system together with the Siwasor and the Bastora 

&KDL��VRXWK�RI�WKH�*UHDWHU�=DE��3H\URQHO�et al.�������
'XULQJ� VL[� \HDUV� RI� DFWXDO�ÀHOGZRUN�DFWLYLWLHV� ������� �����
�������0$,3(�FROOHFWHG�D� ODUJH�DPRXQW�RI�GDWD�WKURXJK�DU�
FKDHRORJLFDO�DQG�JHRPRUSKRORJLFDO�VXUYH\V�DQG�H[FDYDWLRQV��
GRFXPHQWLQJ�WKH�ORQJ�VWDQGLQJ�RFFXSDWLRQ�RI�WKH�DUHD�LQ�D�
WLPH�VSDQ�UDQJLQJ�IURP�WKH�/DWH�1HROLWKLF�WR�WKH�,VODPLF�SHUL�
RG��$OO�GDWD�DUH�EHLQJ�VWRUHG�DQG�FRQWLQXRXVO\�XSGDWHG�ZLWKLQ�
D�*,6�SURMHFW��QDPHO\�WKH�0$,3(�*,6��LQLWLDOO\�GHYHORSHG�DV�
HDUO\�DV�������EDVHG�RQ�WKH�RSHQ�VRXUFH�4*,6�V\VWHP��3H\�
URQHO��%XUVLFK��'L�*LDFRPR������1��,Q�IDFW��DV�ZHOO�DV�EHLQJ�D�
UHSRVLWRU\�WRRO�IRU�GDWDEDVHV��WKLV�LV�DQ�HIIHFWLYH�PHGLXP�IRU�
managing the archaeological and paleoenvironmental data 

�'·$QGUHD�� ������� ,Q� DGGLWLRQ�� LW� HQDEOHV� SUHGLFWLYH� DQDO\�
VHV�UHJDUGLQJ�WKH�FKURQRORJLFDO�VHTXHQFH�RI�WKH�PRXQGV�RI�
+HODZD� DQG�$OLDZD�� WKH� SRVVLEOH� DUHDV� FRYHUHG� GXULQJ� WKH�
GLIIHUHQW�RFFXSDWLRQDO�SKDVHV�DW�WKH�VLWHV��DQG�WKH�LGHQWLÀFD�
WLRQ�RI�SURGXFWLRQ�]RQHV��7KLV�FRQWULEXWLRQ�DLPV�WR�VKRZ�KRZ�
GLIIHUHQW� LQIRUPDWLRQ� IURP� DQ� RQJRLQJ� UHVHDUFK� SURMHFW� LV�
SURFHVVHG�XVLQJ�D�4*,6�V\VWHP�DQG�WR�LOOXVWUDWH�KRZ�WKLV�WRRO�
LV�KHOSIXO�LQ�FRPELQLQJ�GDWD�DQG�FDUU\LQJ�RXW�FURVV�FRUUHODWHG�
DQDO\VHV��2UHQJR�������

The geomorphological approach for the reconstruction of 
the archaeological landscape between Helawa and Aliawa 
7KH�JHRPRUSKRORJLFDO�DSSURDFK�ZDV�EDVHG�RQ�GDWD�FROOHFW�
HG� RQ� WKH� ÀHOG� DQG� RQ� WKH� DQDO\VHV� RI� VDWHOOLWH� LPDJHU\��
WKLV�GDWD�HQDEOHG�XV�WR�HODERUDWH�ZLWK�4*,6�D�SUHOLPLQDU\�
JHRPRUSKRORJLFDO�DQG�JHRDUFKDHRORJLFDO�PDS�RI�WKH�QDWXUDO�
DQG� FXOWXUDO� ODQGVFDSHV� EHWZHHQ� +HODZD� DQG�$OLDZD��:H�
UHFRQVWUXFWHG� WKH� HYROXWLRQ� RI� WKH� ODQGVFDSH� GXULQJ� WKH�
+RORFHQH�LQ�RUGHU�WR�XQGHUVWDQG�KRZ�YDULDWLRQV�RI�WKH�OR�
FDO�ÁXYLDO�QHWZRUN�LQÁXHQFHG�VHWWOHPHQW�G\QDPLFV�DQG�ODQG�
XVH�DURXQG�WKH�WZR�VLWHV��,Q�GHWDLO��4*,6�ZDV�XVHG�WR�PDS�
the different landforms with several linear and polygonal 

VKDSHÀOHV��)XUWKHUPRUH��DQ�$/26�:RUOG��'�����P��$:�'����
'LJLWDO� 6XUIDFH�0RGHO� �'60��ZLWK� ��� KRUL]RQWDO� UHVROXWLRQ�
�¾���P�UHVROXWLRQ�DW�WKH�HTXDWRU���DYDLODEOH�RQ�WKH�-DSDQ�
$HURVSDFH�([SORUDWLRQ�$JHQF\�SODWIRUP��ZDV�XVHG�IRU�GLIIHU�
HQW�DQDO\VHV�VXFK�DV�WKH�KLOOVKDGH��VORSH�DVSHFW�DQG�DVSHULW\�
LQ�RUGHU�WR�REVHUYH�VSHFLÀF�ODQGIRUPV��ZDGL�YDOOH\V��SDOHR�
YDOOH\V�DQG�RWKHU�IHDWXUHV�2.

The archaeological survey collection data management
7KH� DUFKDHRORJLFDO� VXUYH\� LQYHVWLJDWLRQV� DW� +HODZD� DQG�
$OLDZD�ZHUH�FDUULHG�RXW�E\�0$,3(� LQ������DQG������. The 

WZR�VLWHV�KDYH�D�VLPLODU�PRUSKRORJLFDO�FRQÀJXUDWLRQ��LQFOXG�
LQJ�D�KLJKHU�PRXQG�DQG�D�VHULHV�RI�ORZHU�UHOLHIV�LQ�WKH�LP�
PHGLDWH�VXUURXQGLQJV��
2Q� WKH� RQH� KDQG�� +HODZD� ZDV� VXUYH\HG� E\� DSSO\LQJ� WZR�
GLIIHUHQW� DSSURDFKHV�� DQ� LQWHQVLYH� VXUYH\� RQ� WKH�PRXQG��
WKURXJK� WKH� FROOHFWLRQ�RI� D� ODUJH�QXPEHU�RI�PDWHULDOV� OR�
FDWHG� LQ� D� JHR�UHIHUHQFHG� JULG� V\VWHP� �&ROOHFWLRQ� $UHDV�
DQG�&ROOHFWLRQ�8QLWV���DQG�DQ�H[WHQVLYH�VXUYH\�RQ�WKH�ORZHU�
sides, in which diagnostic materials were collected and lo�
FDOLVHG�YLD�GLIIHUHQWLDO�*36��2Q�WKH�RWKHU�KDQG��$OLDZD�ZDV�
VXEGLYLGHG�LQWR�GLIIHUHQW�&$V�E\�IROORZLQJ�WKH�QDWXUDO�PRU�
SKRORJ\�RI�WKH�VLWH��DQG�WKHLU�SRVLWLRQ�ZDV�UHFRUGHG�YLD�*36�
7KH�&$V�HVWDEOLVKHG�GXULQJ�WKH�VXUYH\�DURXQG�WKH�PRXQGV�
RI�+HODZD�DQG�$OLDZD��DQG� WKH�PDWHULDOV� FROOHFWHG� LQ� WKH�
ÀHOG��SRWWHU\�VKHUGV��OLWKLFV��VODJV�etc.��KDYH�EHHQ�GLJLWLVHG�
LQ�4*,6�DV�VKDSHÀOHV�DQG�OLQNHG�WR�DWWULEXWH�WDEOHV��7KURXJK�
WKH�DQDO\VLV�RI�WKH�VSDWLDO�GLVWULEXWLRQ�RI�VKHUGV�DQG�WKH�XVH�
RI�WKH�.HUQHO�'HQVLW\�(VWLPDWLRQ�WRRO�LQ�4*,6��DPRQJ�RWKHUV��
ZH�YLVXDOLVHG�GHQVLW\�FOXVWHUV�ERWK�DW�D�JHQHUDO�VFDOH�DQG�
FRQFHUQLQJ�HDFK�SHULRG�RI�RFFXSDWLRQ�RQ�WKH�PRXQGV��
,I�FRPELQHG�WKURXJK�WKH�LQWHUSRODWLRQ�IXQFWLRQ�LQ�4*,6��WKLV�
GDWD�DOORZV�XV�WR�K\SRWKHVLVH�UHJDUGLQJ�WKH�WUDQVIRUPDWLRQ�
LQ�DUHD�XVH�DW�WKH�VLWHV�GXULQJ�WKH�YDULRXV�SKDVHV�RI�RFFXSD�
tion.

0RUHRYHU�� LW� HQDEOHV� XV� WR� DVVRFLDWH� WKH� FKDQJHV� LQ� WKH�
PRXQGV·�PRUSKRORJ\� GHWHFWHG� WKURXJK� WKH� 6ORSH�$QDO\VLV�
DQG�WKH�'(0�WR�DQWKURSLF�DQG�RU�QDWXUDO�HYHQWV�
&RQFHUQLQJ�+HODZD�� WKH�GLVWULEXWLRQ�SDWWHUQV�RI� WKH� OLWKLF�
ÀQGV�� VODJV� DQG� SRWWHU\� PDQXIDFWXULQJ� E\�SURGXFWV� KDYH�
EHHQ�DQDO\VHG�E\�FDWHJRULVLQJ�WKH�&8V�SHU�QXPEHU�RI�ÀQGV��
7KLV� YLVXDOLVDWLRQ� PHWKRG� HQDEOHV� XV� WR� REWDLQ� FOXHV� RQ�
OLNHO\�SURGXFWLRQ�DUHDV�GHGLFDWHG�WR�NQDSSLQJ�DQG�FHUDPLF�
FUDIWLQJ��7KLV�HYLGHQFH�ZDV�WKHQ�WHVWHG�DQG�XOWLPDWHO\�FRQ�
ÀUPHG�WKURXJK�H[FDYDWLRQV��9DFFD��0RVFRQH��5RVDWL��������
At Aliawa, a similar collection and digitisation methodology 

ZDV� DSSOLHG�� DOORZLQJ� XV� WR� JDLQ� LQIRUPDWLRQ� RQ� LWV� RFFX�
SDWLRQDO�VHTXHQFH��WKH�GLVWULEXWLRQ�SDWWHUQV�RI� LWV�VXUIDFH�
ÀQGV� DQG� HODERUDWH� D� FRPSDUDWLYH� PRGHO� IRU� WKH� UHVXOWV�
IURP�+HODZD�DQG�RWKHU�VLWHV�LQ�WKH�(UELO�3ODLQ��'XULQJ�WKH�
�����FDPSDLJQ��WKH�XVH�RI�*,6�DQG��HVSHFLDOO\�4)LHOG��KDV�
EHHQ�IXQGDPHQWDO�IRU�JDLQLQJ�LQVLJKW�LQWR�WKH�VHWWOHPHQW·V�
spatial development and its geomorphological setting in the 

GLIIHUHQW�SKDVHV�RI�RFFXSDWLRQ��

Fig.1 - Slope Analysis of Helawa with the indication of excavation areas and the 
characterisation of the anthropic environment around the mound and the natural 
gullies. The colour shades indicate steepness in percentage. The MAIPE team 
has realised the Slope Analysis of Helawa with QGIS on the basis of the Digital 
Elevation Model developed in 2013 (©MAIPE).
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QGIS for the archaeological excavation 
7KH�GDWD�IURP�WKH�H[FDYDWLRQV��ZKLFK�DUH�RQJRLQJ��DUH�EH�
LQJ�VWRUHG�DQG�FRQWLQXRXVO\�XSGDWHG�ZLWKLQ�WKH�0$,3(�*,6��
$IWHU�HODERUDWLQJ�RQ�WKH�RUWKRSKRWRV�SURGXFHG�LQ�WKH�ÀHOG��
WKHVH�DUH�LPSRUWHG��GLJLWLVHG��DQG�IXUWKHU�FKDUDFWHULVHG�LQ�
4*,6�EDVHG�RQ�WKH�W\SRORJ\�RI�WKH�DUFKLWHFWXUDO�HOHPHQWV�
�ZDOO��EHQFK��ÁRRU��etc����7KH�DLP�LV�WR� OLQN�HDFK�OD\HU�WR�
DQ�DWWULEXWH�WDEOH�FRQWDLQLQJ�WKH�FKURQRORJ\��VWUDWLJUDSKLF�
relation to other layers, dimensions, elevation, and associ�
ated materials. 

6XFK�D�GDWDEDVH��ZKLFK�KDV�EHHQ�XOWLPDWHO\�XQLÀHG�LQWR�D�
JHRSDFNDJH��LV�DOORZLQJ�XVHUV�WR�UDSLGO\�ÀOWHU�DQG�SHUIRUP�
TXHULHV�IRU�WKH�H[FDYDWHG�VHTXHQFH��FDUU\�RXW�GLVWULEXWLRQ�
DQDO\VHV�RI�WKH�PDWHULDOV�IRXQG�LQ�WKH�DUFKDHRORJLFDO�FRQ�
WH[W� DQG� H[DPLQH� WKH� DVVRFLDWLRQV� EHWZHHQ� WKH� GLIIHUHQW�
W\SHV� RI� DUWHIDFWV� GLVFRYHUHG�� 'XULQJ� WKH� ����� ÀHOGZRUN��
WKH�WHDP�LV�DOVR�H[SHULPHQWLQJ�ZLWK�WKH�XVH�RI�)266�E\�LQ�
WHJUDWLQJ�4)LHOG�DQG�WDEOHWV�GXULQJ�H[FDYDWLRQV�WR�PDQDJH�
WKH�GDWD�DFTXLVLWLRQ�SURFHVV�PRUH�HIIHFWLYHO\�LQ�WKH�ÀHOG�

Conclusions
8VLQJ�4*,6�IRU�ÀHOGZRUN�SURYLGHV�VROXWLRQV�WR�ERWK�SUDFWLFDO�
DQG�UHVHDUFK�LVVXHV�
7KH�FRPELQDWLRQ�RI�JHRPRUSKRORJLFDO�GDWD�DQG�WKH�DQDO\�
VHV�RQ�WKH�GLVWULEXWLRQ�RI�WKH�DUFKDHRORJLFDO�PDWHULDO�ZLWK�
4*,6��LQ�DGGLWLRQ�WR�WKH�XVH�RI�YDULRXV�SOXJ�LQV��PDGH�LW�SRV�
VLEOH�WR�LGHQWLI\�VSHFLÀF�SRLQWV�RI�LQWHUHVW�DQG�FUHDWH�QHZ�
LQVLJKWV�IRU�IXUWKHU�LQYHVWLJDWLRQ��
)LQDOO\��4*,6�KDV�DOVR�SURYHG�WR�EH�D�VXLWDEOH�WRRO�IRU�SUR�
FHVVLQJ�GDWD�DYDLODEOH�RQ�GLIIHUHQW�SODWIRUPV�DQG�JHQHUDWHG�
E\�RWKHU�DSSOLFDWLRQV��7KH�SRVVLELOLW\�WR�GLUHFWO\�DFFHVV�ÀOHV�
created with licensed software and to integrate data made 

DYDLODEOH� E\� RWKHU� RUJDQLVDWLRQV� PDNHV� WKH� FROODERUDWLRQ�
ZLWK�RWKHU�WHDPV�ZRUNLQJ�LQ�WKH�ÀHOG�HIÀFLHQWO\��0RUHRYHU��
LW�HQDEOHV�LQWHUDFWLRQ�ZLWK�RWKHU�UHVHDUFK�SURMHFWV�WKDW�DUH�
EHLQJ�FDUULHG�RXW�RQ�WKH�VDPH�WHUULWRU\�
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ABSTrAcT

7KH� ,WDOLDQ� $UFKDHRORJLFDO� ([SHGLWLRQ� LQ� WKH� (UELO� 3ODLQ�
�0$,3(��RI�WKH�8QLYHUVLW\�RI�0LODQ�LV�H[SHULPHQWLQJ�ZLWK�D�
*,6�SURMHFW�EDVHG�RQ�WKH�4*,6�V\VWHP��,W�DLPV�DW�FRPELQLQJ�
GDWD�IURP�VXUYH\��H[FDYDWLRQ��DQG�JHRPRUSKRORJLFDO�LQYHV�
WLJDWLRQ�FDUULHG�RXW�LQ�WKH�WZR�VLWHV�RI�+HODZD�DQG�$OLDZD�
DQG�WKH�VXUURXQGLQJ�ODQGVFDSH��7KH�0$,3(�*,6�LV�LQWHQGHG�DV�
D�YDOXDEOH�WRRO�IRU�SUHGLFWLYH��GLVWULEXWLYH��DQG�FURVV�GDWD�
analyses considering the complex diachronic development 

RI�WKH�DUHD�DQG�WKH�UHVXOWV�RI�SDOHRHQYLURQPHQWDO�VWXGLHV�DW�
D�PLFUR�UHJLRQDO�DQG�LQWUD�VLWH�VFDOH�
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4*,6��FURVV�GDWD�DQDO\VHV��ÀHOGZRUN��DUFKDHRORJ\��JHRPRU�
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6FLHQFHV��$UGLWR�'HVLR���8QLYHUVLW\�RI�0LODQ��0LODQ��,WDO\�����

,QVWLWXWH�RI�*HRVFLHQFHV�DQG�(DUWK�5HVRXUFHV�RI�WKH�,WDOLDQ�
1DWLRQDO�5HVHDUFK�&RXQFLO��3LVD��,WDO\�
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,O�WHUULWRULR�LQ�FXL�q�XELFDWR�LO�VLWR�DUFKHRORJLFR�GL�Satri�
anum��XQ�LQVHGLDPHQWR�IRUWLÀFDWR�PHGLHYDOH�GLVWULEXLWR�VX�
XQD�FROOLQD�D�GRPLQLR�GHOO·DUHDOH�FLUFRVWDQWH��q�FRPSUHVR�
WUD�JOL�DWWXDOL�FRPXQL�GL�7LWR�H�GL�6DWULDQR�GL�/XFDQLD��3=���
in Basilicata.

3DUWLFRODUPHQWH�LPSRUWDQWH�SHU�OD�VXD�SRVL]LRQH�VWUDWHJLFD�
OXQJR�DVVL�GL�FROOHJDPHQWR�WHUULWRULDOH�H�SHU�OD�ULFFKH]]D�GL�
ULVRUVH��O·LQWHUR�FRPSUHQVRULR�q�VWDWR�RFFXSDWR�LQ�PDQLHUD�
FDSLOODUH�ÀQ�GDOO·9,,,�VHFROR�D�&�
1HJOL� XOWLPL� GHFHQQL� GHOO·;,� VHFROR�� O·DOWXUD� YHQQH� VFHOWD�
GDL�1RUPDQQL�SHU�FRVWUXLUH�XQD� WRUUH��XQD�FDWWHGUDOH�FRQ�

UHODWLYR�HSLVFRSLR�H�XQ�YLOODJJLR�UDFFKLXVR�GD�PXUD��XQ�LQVH�
GLDPHQWR��FRQ�FRQWLQXLWj�GL�YLWD�ÀQR�DOO·HWj�DQJLRLQD��FKH�
FRVWLWXLVFH�XQ�FDVR�GL�VWXGLR�GL�SDUWLFRODUH�LPSRUWDQ]D�SRL�
FKp�UDSSUHVHQWD�O·HVLWR�GL�XQ�SURFHVVR�GL�JHUDUFKL]]D]LRQH�H�
GL�ULVWUXWWXUD]LRQH�GL�VSD]L�H�VWUXWWXUH�YROXWL�GDOO·LQL]LDWLYD�
VLJQRULOH�SHU�FRQWUROODUH�L�WHUULWRUL�H�OH�PRGDOLWj�GL�VIUXWWD�
mento delle campagne.

/·LQVHGLDPHQWR�PHGLHYDOH�GL�Satrianum�q�GD�FLUFD�YHQW·DQQL�
RJJHWWR�GL�ULFHUFKH�GD�SDUWH�GHOOD�6FXROD�GL�6SHFLDOL]]D]LRQH�
LQ�%HQL�$UFKHRORJLFL�GL�0DWHUD�GHOO·8QLYHUVLWj�GHOOD�%DVLOLFD�
ta.1�$WWXDOPHQWH�q�LQVHULWR�LQ�XQ�SURJHWWR�GL�YDORUL]]D]LRQH�
ÀQDOL]]DWR�D�GHÀQLUQH�OD�ÀVLRQRPLD�GL�2SHQ�0XVHXP, attra�
YHUVR�SHUFRUVL�GL�$UFKHRORJLD�SXEEOLFD��)RUPDW�´Festivalia. 

/·$UFKHRORJLD� VL� UDFFRQWDµ��� GL� storytelling digitale e di 

ULFRVWUX]LRQH�YLUWXDOH��q�LQROWUH�XQR�GHJOL�SmartLab inseriti 

QHO�3URJHWWR�%DVLOLFDWD�Heritage Smart Lab coordinato dal 

Cluster Basilicata Creativa.

,O� SHUFRUVR� GL� ULFHUFD� H� GL� VWXGLR� KD� SUHYLVWR� O·DQDOLVL�
GHOOR� VWDWR� GL� FRQVHUYD]LRQH� GHOOH� VWUXWWXUH� PXUDULH�
GHOO·LQVHGLDPHQWR�IRUWLÀFDWR�GL�Satrianum,2 e la realizzazi�
RQH�GL�XQ�SURJHWWR�GL�IDWWLELOLWj�SHU�LO�UHVWDXUR�GHJOL�DPEL�
HQWL��DWWUDYHUVR�OD�SURJUDPPD]LRQH�GL�XQ�VLVWHPD�GHGLFDWR�
di archiviazione digitale.

3HUWDQWR�� VL� q� ULWHQXWR� RSSRUWXQR� UHDOL]]DUH� XQ� database 

VWUXWWXUDWR� FRQ� LO� VRIWZDUH� open source� 4*,6� FKH� SHU�
mettesse di organizzare, analizzare, gestire e rappresen�
tare dati spaziali.

/R� VYLOXSSR� GHO� VXGGHWWR� database nasce dall’esigenza di 

GRFXPHQWDUH��FDWDORJDUH�H�VLVWHPDWL]]DUH�����L�GDWL�UDFFROWL��
localizzandoli nello spazio attraverso la geolocalizzazione. 

,QROWUH��OR�VYLOXSSR�GHO�SURJHWWR�LQ�DPELHQWH�*,6�UHQGH�SRV�
VLELOH�LQFURFLDUH�L�GDWL�DWWUDYHUVR�O·LQWHUURJD]LRQH�GHO�data�
set�SHUWLQHQWH�DOOH�VWUXWWXUH�PXUDULH�PHGLHYDOL�RJJHWWR�GL�
VWXGLR�
Ë�VWDWR�XWLOL]]DWR�LO�SOXJLQ�4XLFN�0DS Service e, nello specif�
LFR�� *RRJOH� 6DWHOOLWH�� SHU� O·DFTXLVL]LRQH� GHOOH� LPPDJLQL�
VDWHOOLWDUL�UHODWLYH�DO�FRQWHVWR�GL�VWXGLR��(36*�������0RQWH�
0DULR��
/D�SULPD�RSHUD]LRQH�SUDWLFD�q�FRQVLVWLWD�QHO�JHRULIHULPHQWR�
delle ortofoto� di maggior dettaglio relative alle tre aree 

SULQFLSDOL�GHO�VLWR��OD�FDWWHGUDOH��&)���&)���&)����O·DUHD�GHO�
SULPR�YLOODJJLR��&)�����&)������� O·DUHD�GHO�VHFRQGR�YLOODJ�
JLR��&)�����&)�����&)������'XUDQWH�TXHVWR�SURFHVVR�FL�VL�q�
DYYDOVL�GL�XQ�JHRULIHULPHQWR�DXWRSWLFR�DGRWWDQGR��WUD�L�YDUL�
SDUDPHWUL��OD�WUDVIRUPD]LRQH�GL��+HOPHUW�
Ë� VWDWR� SRL� UHDOL]]DWR� LO� GDWDEDVH� WUDPLWH� O·XVR� GL� XQ� ge�
RSDFNDJH�FRQ�OD�FUHD]LRQH�GL�XQ�layer geometrico poligonale 

DO�VXR�LQWHUQR��(36*��������0RQWH�0DULR�,WDO\����
/D�WDEHOOD�DWWULEXWL�GL�TXHVWR�ÀOH�SUHVHQWD�XQD�VHULH�GL�FDP�
pi divisi in schede e menù a tendina, organizzati e gestiti 

tramite il widget�´PDSSD�YDORULµ�SHU�IDFLOLWDUH�OD�FRPSLOD]L�
one.  

6L� q� SURFHGXWR� SRL� FRQ� OD� YHWWRULDOL]]D]LRQH� GHOOH� RSHUH�
PXUDULH��XQD�FDWHJRUL]]D]LRQH�SHU�WLSRORJLD�H�XQD�VWDPSD�
FRPSRVLWD� H� LQ� VHULH� SHU� FRPSOHVVR�� ,QÀQH�� LO�ÀOH�q� VWDWR�
GXSOLFDWR�LQ�IRUPDWR�VKDSHÀOH�
3RLFKp�VROR�XQ�DSSURFFLR�SURJHWWXDOH�SOXULGLVFLSOLQDUH�SXz�
FRVWLWXLUH�O·LPSUHVFLQGLELOH��SULPR�DQHOOR�GL�XQ�VLVWHPD�LQWH�
JUDWR�GL�YDORUL]]D]LRQH��VL�q�WHQWDWR�GL�IRUQLUH�XQD�EDVH�SHU�
XQ·DQDOLVL�FRPSOHVVD�H�VWUXWWXUDWD�GL�WLSR�XUEDQLVWLFR��IXQ]L�
RQDOH�H�JHRPRUIRORJLFR��PHWWHQGR�LQ�UHOD]LRQH�OH�VWUXWWXUH�
HVLVWHQWL�H�OH�YLH�GL�SHUFRUUHQ]D�FRQ�OH�FXUYH�GL�OLYHOOR��DO�
ÀQH�GL� LQGLYLGXDUH�H�SUHYHQLUH� LO�FRPSRUWDPHQWR�GHO�VLWR��
ad esempio, in occasione di eventi meteorologici, tanto di 

LQWHQVLWj�PRGHUDWD�H�IUHTXHQ]D�TXRWLGLDQD��TXDQWR�GL�SDUWL�
FRODUH�YLROHQ]D��$�WDO�ÀQH��q�VWDWD�VFDULFDWD�GDO�dataset on�

Fig. 1 - Panoramica del sito archeologico di Satrianum in GIS e focus sul data-
base pertinente alle strutture della cattedrale.
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OLQH�7,1,7$/<�'(0�GHOO·,VWLWXWR�1D]LRQDOH�GL�*HRÀVLFD�H�9XO�
FDQRORJLD��,1*9���OD�VH]LRQH�GHL�0RGHOOL�'LJLWDOL�GHO�7HUUHQR�
�'70) in formato raster�LQ�FXL�ULFDGH�LO�VLWR�SUHVR�LQ�DQDOLVL��
'RSR�DYHUOD�FDULFDWD�QHO�SURJHWWR�*,6�LQ�(36*�:*6����870 

���1�� UL�SURLHWWDWD�� H� RSSRUWXQDPHQWH� ULWDJOLDWD�� QH� VRQR�
VWDWH�HVWUDWWH�OH�FXUYH�GL�OLYHOOR�FRQ�XQ�LQWHUYDOOR�GL���PHWUR�
e sono state salvate in formato VKDSHÀOH��6XFFHVVLYDPHQWH�
q�VWDWD�HIIHWWXDWD�O·DFTXLVL]LRQH�JHRPHWULFD�GHO�VLWR�DUFKH�
RORJLFR��QHO� VXR�DWWXDOH� VWDWR�GL�FRQVHUYD]LRQH��EDVDWD� VX�
PLVXUD]LRQL�GD�ULOLHYR��'�FRQ�OR�VFRSR�GL�FUHDUH�XQ�PRGHOOR�
GLJLWDOH�GHO�VLWR�VWHVVR��6L�q�SURFHGXWR�FRQ�XQ�ULOLHYR�IRWR�
JUDPPHWULFR�GHOOH�DUHH�DQDOL]]DWH�WUDPLWH� O·XWLOL]]R�GL�XQ�
9HLFROR�D�3LORWDJJLR�5HPRWR�PRGHOOR�'-,�0DYLF�3UR.

/H�LPPDJLQL�VRQR�VWDWH�SURFHVVDWH�FRQ�:HE2'05��XQ�VRIW�
ware open source SHU� HODERUD]LRQL� Structure From Mo�
tion� FKH�KD�SHUPHVVR�GL� RWWHQHUH�XQD�mesh� WH[WXUL]]DWD��
l’ortofoto zenitale del modello per la rappresentazione 

SODQLPHWULFD�GHO�VLWR�H�LO�VXR�Digital Elevation Model.

4XHVW·XOWLPR� q� VWDWR� LPSRUWDWR� D� VXD� YROWD� LQ� 4*,6� SHU�
O·HODERUD]LRQH�GHOOH�FXUYH�GL�OLYHOOR�GHO�VLWR��VDOYDWH�SRL�LQ�
formato VKDSHÀOH.

I dataset RWWHQXWL� VRQR� VWDWL� TXLQGL� LPSRUWDWL� VX�%OHQGHU. 
Attraverso l’DGG�RQ %OHQGHU�*,6�VRQR�VWDWL� LPSRUWDWL� L�GXH�
VKDSHÀOH� UHODWLYL� DOOH� FXUYH�GL� OLYHOOR�D� FXL� q� VWDWD�DVVHJ�
QDWD�O·HOHYD]LRQH�RULJLQDULD��GL�TXHVWH��OH�SULPH�VRQR�VWDWH�
interpolate per ottenere la mesh FRQ�PHWRGR�GL�'HODXQD\��
6XFFHVVLYDPHQWH��VRQR�VWDWL�LPSRUWDWL�JOL�VKDSHÀOH relativi 

DL� SROLJRQL� ULVXOWDQWL� GDOOD� YHWWRULDOL]]D]LRQH� GHOOH� RSHUH�
PXUDULH��L�YDUL�layers sono stati poi organizzati all’interno 

dell’outliner� LQ� GLYHUVH� ´collectionµ� VHFRQGR� XQ� SULQFLSLR�
FURQRORJLFR�SHU�XQD�FRQVXOWD]LRQH�GHOOH�886600�SL��DJHY�
ROH�� ,QÀQH�� VRQR�VWDWH� LPSRUWDWH� OH�mesh� WH[WXUL]]DWH�GHL�
FRPSOHVVL� DUFKLWHWWRQLFL�� JHRULIHULWH� PDQXDOPHQWH� FROOL�
PDQGROH�FRQ�OH�UHODWLYH�FXUYH�GL�OLYHOOR�
,Q� FRQFOXVLRQH�� OD� YLVXDOL]]D]LRQH�GHJOL� HOHPHQWL� DUFKLWHW�
tonici nel loro contesto geomorfologico e altimetrico in am�
ELHQWH� �'� KD� SHUPHVVR� GL� DYHUH� XQ� TXDGUR� SL�� FKLDUR� HG�
HVSOLFLWR�GHO�FRQWHVWR�LQ�HVDPH��FRQVXOWDELOH�VHFRQGR�FULWHUL�
FURQRORJLFL�SHU� O·DQDOLVL� VWRULFR�DUFKHRORJLFD�H� WRSRJUDÀFD�
GHOOH�VWUXWWXUH�GHO�VLWR��
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,O� YLUWXDO� WRXU�� VWUXPHQWR� QDWR� SHU� VFRSL� FRPPHUFLDOL�� LQ�
TXHVWL�XOWLPL�DQQL�VWD�FRQRVFHQGR�DSSOLFD]LRQL�VHPSUH�SL��
IUHTXHQWL�QHO�FDPSR�GHL�EHQL�FXOWXUDOL��/D�SDQGHPLD��H�OH�
FRQVHJXHQWL� OXQJKH�FKLXVXUH�FKH�TXHVWD�KD�FRPSRUWDWR��H�
FKH�KDQQR�JUDYDWR�SULQFLSDOPHQWH�VX�VLWL�GL� LQWHUHVVH�FXO�
WXUDOH��KD�DFFHQWXDWR� O·XWLOLWj�GHL�YLUWXDO� WRXU�� UHQGHQGROL�
QRWL� H� XWLOL]]DWL� GD� XQ� SXEEOLFR� VHPSUH� SL�� DPSLR�� 7DOH�
PH]]R�SHUPHWWH�GL�UHVWLWXLUH��LQ�PDQLHUD�UHDOLVWLFD�HG�HVDX�
VWLYD�� OH� FDUDWWHULVWLFKH� GL� XQ� VLWR� FXOWXUDOH�� SHU� TXDQWR�
l’esperienza in loco� QRQ� SRVVD� HVVHUH� VRVWLWXLWD� GD� TXHOOD�
da remoto.

,O� YLUWXDO� WRXU� VL� FRQÀJXUD��GXQTXH��FRPH�XQ�RWWLPR� VWUX�
mento di conoscenza, potente mezzo di conservazione e 

valorizzazione, oltre che essere fondamentale nell’ottica 

GHOO·LQFOXVLRQH�H�GHOO·DFFHVVLELOLWj�FXOWXUDOH�� LQ�TXDOXQTXH�
momento, e a prescindere dalla propria posizione geogra�
ÀFD��LO�VLWR�VL�PDQWLHQH�WRWDOPHQWH�IUXLELOH�DQFKH�D�SXEEOLFL�
FKH�DOWULPHQWL�QRQ�QH�DYUHEEHUR�SRVVLELOLWj�
,� YLUWXDO� WRXU� SRVVRQR� FRPSRUVL� GL� VROH� LPPDJLQL� VIHULFKH�
�GHWWH� DQFKH�HTXLUHWWDQJRODUL� SHU� LO� ORUR� UDSSRUWR�GLPHQ�
VLRQDOH�GL����� WUD�EDVH�H�DOWH]]D�� �R�� LQ�DOWHUQDWLYD�� VRQR�
LQWHJUDELOL�PHGLDQWH�ULTXDGUL��popup��FRQWHQHQWL�WHVWL��LP�
PDJLQL�� YLGHR� H�PRGHOOL� WULGLPHQVLRQDOL� �VROR� SHU� IDUH� DO�
FXQL� HVHPSL�� H� VYROJHQGR� OD� VWHVVD� IXQ]LRQH� GHL� SDQQHOOL�
informativi in situ�� /H� IRWRJUDÀH� VRQR� VFHOWH� LQ�PRGR� GD�
UDSSUHVHQWDUH�LQ�PDQLHUD�HVDXVWLYD��PD�VHQ]D�ULGRQGDQ]H��
LO�VLWR�RJJHWWR�GL�LQWHUHVVH�H�LQ�RUGLQH�WDOH�GD�ULFRVWUXLUH�OD�
VXFFHVVLRQH�GHJOL�DPELHQWL�VSD]L�
/D�UHDOL]]D]LRQH��SHU�OR�VWHVVR�VLWR�FXOWXUDOH��GL�QXRYL�YLU�
WXDO� WRXU��FDGHQ]DWL�QHO� WHPSR��SHUPHWWH�GL� VIUXWWDUOL�SHU�
O·RVVHUYD]LRQH� GL� RJQL� HYHQWXDOH� FDPELDPHQWR� H�R� WUDV�
IRUPD]LRQH�� 6RQR� XQ� XWLOH� PH]]R� GL� GRFXPHQWD]LRQH�� DG�
esempio, di campagne di scavo o per il monitoraggio di 

fenomeni di degrado.

/D�GLJLWDOL]]D]LRQH�GHL�VLWL�FXOWXUDOL�H�OD�ORUR�DFFHVVLELOLWj�GD�
UHPRWR�SHUPHWWRQR�GL�UDJJLXQJHUH�H�DYYLFLQDUH�DOOD�WHPDW�
LFD�DQFKH�SXEEOLFL�FKH�GLYHUVDPHQWH�QRQ�VL�VDUHEEHUR�PDL�
interessati al soggetto.

'RSR� DQQL� GL� VSHULPHQWD]LRQH� FRQ� O
DSSOLFDWLYR�0DU]LSDQR�
Tool1��q�VWDWD�DYYLDWD�GDO�JUXSSR�GL�ODYRUR�OD�SURYD�GL�XQR�
VWUXPHQWR�WRWDOPHQWH�RSHQ�VRXUFH��3DQQHOOXP2.

3DQQHOOXP��� FKH� VL� VHUYH�GL� OLQJXDJJLR�GL�SURJUDPPD]LRQH�
3\WKRQ�� SHUPHWWH� OD� FUHD]LRQH� GL� YLUWXDO� WRXU� PHGLDQWH�
O·XVR�GHO�VRIWZDUH�+XJLQ���4XHVWR�SURJUDPPD��LQGLVSHQVD�
ELOH�SHU�OD�IUDPPHQWD]LRQH�GHOO·LPPDJLQH�HTXLUHWWDQJRODUH�

LQ�SRU]LRQL�TXDGUDWH�GHWWH�tiles��IRQGDPHQWDOL�SHU�OD�YLVX�
DOL]]D]LRQH� VIHULFD��RIIUH� LQROWUH� OD�SRVVLELOLWj�GL�RULJLQDUH�
set di tiles�SHU�XQ�QXPHUR�GL�OLYHOOL�GL�]RRP�ULFKLHVWL��$�GLI�
IHUHQ]D�GL�0DU]LSDQR�7RRO��QRQ�QHFHVVLWD�GL�XQD�FRQQHVVLRQH�
GL�UHWH�H�FRQVHQWH�GL�FRQWUROODUH�O¶LQWHUR�SURFHVVR�LQ�ORFDOH�
VXO�SURSULR�GLVSRVLWLYR��,QROWUH��3DQQHOOXP�q�D�FRGLFH�DSHUWR�
HVVHQGR�GLVWULEXLWR�VRWWR�OLFHQ]D�3DQQHOOXP�0,7�
1HOOD�YLVXDOL]]D]LRQH�ÀQDOH�GHO�SURGRWWR��LO�SDVVDJJLR�GD�XQD�
VIHUD� DOO·DOWUD� DYYLHQH�PHGLDQWH� SXOVDQWL� GL� FROOHJDPHQWR�
�OLQNKRWVSRW��� LO�FROOHJDPHQWR�UHFLSURFR�WUD� OH�VIHUH�VL�RW�
WLHQH�DWWUDYHUVR�LO�SRVL]LRQDPHQWR�GHL�SXOVDQWL�SHU��ULSURG�
XUUH�LO�SL��IHGHOPHQWH�SRVVLELOH�LO�SHUFRUVR�GL�YLVLWD�
0HGLDQWH� DOWUL� SXOVDQWL� �LQIRVSRW�� VL� RWWLHQH� O·DSHUWXUD� GL�
popup� LQIRUPDWLYL� FKH�� LQWHJUDWL� FRQ� FRQWHQXWL� PXOWLPH�
diali, permettono l’approfondimento delle conoscenze del 

sito in oggetto.

5LVSHWWR� DOOH� FDUDWWHULVWLFKH� EDVLODUL� GHOOH� VFKHUPDWH� RI�
IHUWH�GDO�VRIWZDUH�3DQQHOOXP��FL�VL�q�SRVWL�O·RELHWWLYR�GL�DU�
ULFFKLUH�LO�SURGRWWR�FRQ�XQD�EDUUD�VXSHULRUH��titlebar��LQ�FXL�
YLVXDOL]]DUH� LO�QRPH�LGHQWLÀFDWLYR�GHOOD�VIHUD��scenename��
FKH� VL� VWD�RVVHUYDQGR�H�GL�XQD�EDUUD� LQIHULRUH� �IRRWHUEDU��
XWLOH�SHU�O·LQVHULPHQWR�GL�ORJKL�GL�FROOHJDPHQWR�H�R�credits 

H�GL�SXOVDQWL�SHU��O·LQWHUUX]LRQH�GHOOD�URWD]LRQH�DXWRPDWLFD�
GHOOH�VIHUH��OD�YLVXDOL]]D]LRQH�D�VFKHUPR�LQWHUR�H�O·DSHUWXUD�
della mappa di navigazione.

8Q�JUDQGH�SDVVR�DYDQWL�q�VWDWR�UDSSUHVHQWDWR�GDOOD�ULFHUFD�
FKH� KD� SHUPHVVR� GL� LQWHJUDUH� DL� YLUWXDO� WRXU� O¶DSSOLFDWLYR�
/HDÁHW5��FRQ�LO�TXDOH�q�SRVVLELOH�LQWURGXUUH�PDSSH�R�SODQL�
metrie del sito totalmente personalizzate. 

/HDÁHW-6�q�WUD�OH�OLEUHULH�open source�SL��GLIIXVH�SHU�OD�UH�
alizzazione di mappe interattive, sia per dispositivi GHVNWRS 

che PRELOH��q� VFULWWR� LQ� -DYD6FULSW�HG�HVWUHPDPHQWH� OHJ�
JHUR�FRQVLGHUDQGR�FKH�LO�VXR�FRGLFH�q�GL�DSSHQD����.%��3HU�
WDOH�PRWLYR��H�SHU� OD�VXD�IDFLOLWj�GL� LQWHJUD]LRQH�FRQ�DOWUL�
DSSOLFDWLYL��VL�q�VFHOWR�GL�XWLOL]]DUOR�SHU�OD�FUHD]LRQH�GHOOD�
PDSSD�LQWHUDWWLYD�GHO�YLUWXDO�WRXU�
/HDÁHW-6�KD�FRGLFH�DSHUWR�HVVHQGR�GLVWULEXLWR�VRWWR�OLFHQ]D�
%6'�D���FODXVROH�
/·LQVHULPHQWR�GHOOD�PDSSD�q�VWDWR�FRQVLGHUDWR�LQGLVSHQVD�
ELOH�SRLFKp�IDFLOLWD� O·RULHQWDPHQWR�GHO� IUXLWRUH�QHOOD�QDYL�
JD]LRQH��/·XWHQWH�KD�OD�SRVVLELOLWj�GL�VFHJOLHUH�OLEHUDPHQWH�
TXDOL� DUHH�GL� LQWHUHVVH�´HVSORUDUHµ�PHGLDQWH� L� SXOVDQWL� GL�
FROOHJDPHQWR��PDUNHU��GHQRPLQDWL�LQ�WDO�FDVR�OLQNKRWVSRW. I 
PDUNHU��FKH�FRQVLVWRQR�VHPSOLFHPHQWH�LQ�QXPHUL�FKH�RUGL�
nano le sfere secondo il percorso di visita ideale, sono stati 

inoltre integrati da tooltip �SLFFROR� ULTXDGUR� LQIRUPDWLYR�
che appare al passaggio del mouse��FKH�LQGLFDQR�OD�VIHUD�D�
FXL�LO�OLQNKRWVSRW�VL�FROOHJD�PHGLDQWH�OR�VWHVVR�LGHQWLÀFDWLYR�
FKH�YHUUj�ULSRUWDWR�QHOOD�scename.

,O�PRGHOOR� q� VWDWR� VSHULPHQWDWR� VX� XQ� VLWR� URPDQR� HVWUH�
PDPHQWH�ULFFR�GL� VWRULD��9LOOD�*ORUL�R�3DUFR�GHOOH�5LPHP�
EUDQ]H�� OR� VFKHPD� DGRWWDWR� GLYLHQH� SHUz� IDFLOPHQWH� UHS�
OLFDELOH�HG�DGDWWDELOH�VX�TXDOXQTXH�FRQWHVWR�FXOWXUDOH��GD�
VLQJROL�HGLÀFL�ÀQR�D�VLWL�HVWHVL�H�GLIIXVL�TXDOL�ERUJKL�R�DUHH�
archeologiche.
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avviene in locale.
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SHUVRQDOL]]DWD�FUHDWD�FRQ�/HDÁHW�
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9LUWXDO�WRXU��3DQQHOOXP��LPPDJLQL�HTXLUHWWDQJRODUL�
IRWR������/HDÁHW-6

AuThorS 
0DUWLQD�)UDX1, 

PDUWL�IUDX#JPDLO�FRP

9DOHULR�'H�/XFD1

GHOXFD�YDOHULR#JPDLO�FRP

8QD�4XDQWXP�LQF���5RPD��,WDOLD1 

lIST oF FloSS SoFTWAre uSeD/ DATA rePoSITory AnD lIcence 
1�3DQQHOOXP��0,7�OLFHQVH����+XJLQ��*18�*3/�Y2��
��/HDÁHW-6��%6'�OLFHQVH
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2�KWWSV���SDQQHOOXP�RUJ���DFFHVVHG������������
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��KWWS���KXJLQ�VRXUFHIRUJH�QHW�����DFFHVVHG������������
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THE ROMAN VILLA OF L’ALBIR 
(ALICANTE, SPAIN). THE USE OF 
BLENDER AND THE EXTENDED 
MATRIX IN THE VIRTUAL 
RECREATION
by Jaime Molina, Carolina Frías, Javier Muñoz, Laia Fabre�
gat, Alejandro Martín, Daniel Tajerina,

7KH�9LOOD�5RPDQD�GH�/·$OELU�SURMHFW�EHJDQ�LQ������ZLWK�WKH�
EDVLF� SUHPLVH� RI� HQKDQFLQJ� DQ� XUEDQ� DUFKDHRORJLFDO� VLWH�
WKDW�KDG�EHHQ�DEDQGRQHG�VLQFH�WKH�����V��'LIIHUHQW�SKDV�
HV�RI� LQWHUYHQWLRQ�DUH�HVWDEOLVKHG��ZKLFK�EHJLQ�ZLWK�WKHLU�
FOHDQLQJ� DQG� GRFXPHQWDWLRQ�� FRQWLQXH�ZLWK� WKHLU� V\VWHP�
atic excavation and end with their consolidation, enhance�
PHQW�DQG�PXVHDOL]DWLRQ�
,Q� WKLV� ODVW� VHFWLRQ� RI� WKH� YDOXH� HQKDQFHPHQW� ZRUN�� WKH�
WHDP� IURP� WKH�8QLYHUVLW\� RI�$OLFDQWH�� 3DWULPRQLR� 9LUWXDO��
comes into play, which is committed to a research and inno�
YDWLRQ�SURMHFW�WKDW�ZLOO�DLP�WR�FUHDWH�DQ�$XJPHQWHG�5HDOLW\�
DSSOLFDWLRQ�IRU�YLVLWLQJ�WKH�VLWH��7KLV�SLRQHHULQJ�SURMHFW�DO�
ORZV�WKH�GHYHORSPHQW�RI�D�WRRO�WKDW�DOORZV�WR�YLVXDOL]H�WKH�
UHFRQVWUXFWLRQ�RI�WKH�VLWH�LQ�WKH�RSHQ�DLU��VRPHWKLQJ�WKDW�DW�
WKDW�WLPH�ZDV�D�XQLTXH�FDVH��$IWHU�FRQVLGHULQJ�VHYHUDO�SRV�
VLELOLWLHV��ZH�ÀQDOO\�RSWHG�IRU�D�VRIWZDUH�WKDW�JXDUDQWHHG�
WKH�VWDELOLW\�RI�WKH�LPDJH�IURP�WKH�XVHU�GHYLFH�DQG��RQ�WKH�
RWKHU�KDQG��DOORZHG�D�FRPIRUWDEOH�DQG�QDWXUDO�PRELOLW\�
7KLV�ÀUVW�SURMHFW�DOORZHG�XV�WR�VHH�WKH�LPSRUWDQFH�RI�JXDU�
DQWHHLQJ� WUDFHDELOLW\� LQ� GHFLVLRQ�PDNLQJ� ZKHQ� LW� FRPHV�
WR� YLUWXDOL]LQJ� WKH� GLIIHUHQW� HOHPHQWV� ZLWKLQ� WKH� YLOODJH��
DV�ZHOO� DV� WKH� QHHG� WR�PDNH� WKLV� GHFLVLRQ�PDNLQJ� YLVLEOH�
WKURXJK� D� WRRO� WKDW� LQ� SDUDOOHO� WR� WKH� DUFKDHRORJLFDO� GLV�
FXVVLRQ�ZDV� UHÁHFWHG� LQ� WKH� UHFRQVWUXFWLRQ�� )RU� WKLV� UHD�
VRQ��ZH�EHOLHYH�WKDW�WKH�XVH�RI�([WHQGHG�0DWUL[�EHFRPHV�D�
IXQGDPHQWDO�WRRO�ZKHQ�LW�FRPHV�WR�PDNLQJ�GHFLVLRQ�PDNLQJ�
transparent and, on the other hand, that the whole team 

FDQ�VHH�TXLFNO\�DQG�FRPSUHKHQVLYHO\�KRZ�WKH�UHDVRQLQJ�DQG�
SURSRVDOV�HYROYH�YLUWXDOL]DWLRQ�
,Q�WKLV�ZD\��WKH�VHFRQG�PDMRU�YLUWXDOL]DWLRQ�SURMHFW�WKDW�ZH�
FRYHU�ZLWKLQ�WKH�IUDPHZRUN�RI�WKH�5RPDQ�9LOOD�RI�/·$OELU��
KDV�LQFRUSRUDWHG�WKH�XVH�RI�WKH�([WHQGHG�0DWUL[�DV�D�WRRO�
IRU�PDNLQJ�GHFLVLRQV�DQG�UHFRUGLQJ�WKHP�YLVLEOH��7R�DOO�WKLV��
LW�LV�DGGHG�WKDW�WKH�VSDFH�ZKHUH�WKH�SURMHFW�KDV�EHHQ�GH�
YHORSHG�ZDV� H[FDYDWHG� LQ� ������ XVLQJ� GLJLWDO� SKRWRJUDP�
PHWU\�GXULQJ�WKLV�SURFHVV��2EWDLQLQJ�WKH�SKRWRJUDPPHWULF�
PRGHO�KDV�FRQVWLWXWHG�WKH�EDVLV�IRU�WKH�GHYHORSPHQW�RI�WKH�
([WHQGHG� 0DWUL[�� IDFLOLWDWLQJ� HYHQ� PRUH� WKH� YLVLELOLW\� RI�
GHFLVLRQ�PDNLQJ�

7KH�VSDFH�FRUUHVSRQGV�WR�DQ�RHFXV� IURP�WKH� ORZ� LPSHULDO�
period, which is part of a large town that is partially miss�
LQJ��,Q�D�FRPSOHPHQWDU\�ZD\�WR�WKH�$XJPHQWHG�5HDOLW\�DS�
SOLFDWLRQ��WKH�FUHDWLRQ�RI�D�9LUWXDO�5HDOLW\�DSSOLFDWLRQ�LV�SUR�
posed that allows visiting not only the initial thermal space, 

EXW� DOVR� WKDW�ZH�FDQ� YLVLW� RWKHU� VSDFHV�RI� WKH� UHVLGHQWLDO�
FRPSOH[�� LQFOXGLQJ� D� SRUWLFRHG� SHULVW\OH� DQG� WKH� H[LVWLQJ�
RHFXV��ZKHUH�D�EDQTXHW�ZRXOG�EH�KHOG�
,Q�WKH�UHFRQVWUXFWLRQ�SURFHVV�RI�WKLV�YLUWXDO�WRXU�WKHUH�LV�QRW�
RQO\�D�SURSRVDO�IRU�WKH�UHVWLWXWLRQ�RI�YROXPHV�ZLWKLQ�WKH�DU�
FKDHRORJLFDO�VSDFHV��EXW�WKHUH�LV�DOVR�D�UHFRQVWUXFWLRQ�ZRUN�
that affects the creation of characters, their clothing and 

HYHQ�WKH�HODERUDWHG�VFULSW��7KHVH�HOHPHQWV�DUH�EH\RQG�WKH�
IXQFWLRQDOLW\�RI�WKH�([WHQGHG�0DWUL[��KHQFH�ZH�KDYH�DGGHG�
WKH�5HFRQVWUXFWLYH�8QLW��8QLGDG�5HFRQVWUXFWLYD��85��VKHHWV�
SUHSDUHG�E\�RXU�WHDP�WR�WKH�WUDFHDELOLW\�V\VWHP�
This tool allows incorporating elements that do not neces�
VDULO\�KDYH�D�PDWHULDO�EDVH�SUHVHQW�LQ�WKH�VLWH��EXW�WKDW�DUH�
HVVHQWLDO� WR� FDUU\�RXW� WKH�9LUWXDO�5HDOLW\� DSSOLFDWLRQ��7KH�
REMHFWLYH� LV�QRW�RQO\�WKH�DUFKLWHFWXUDO�UHFUHDWLRQ�EXW�DOVR�
WKH�UHFUHDWLRQ�RI�WKH�VSDFH�DQG�WKH�LQKDELWDQWV�RI�WKH�WRZQ��
7KXV��D�VWRU\�KDV�EHHQ�FUHDWHG�ZLWK�D�VFULSW�WKDW�LV�EDVHG�
on a series of historical events and an economic, social and 

SROLWLFDO�HQYLURQPHQW�WKDW�LV�UHÁHFWHG�LQ�WKH�GLDORJXHV�WKDW�
WKH�FKDUDFWHUV�KDYH��7KH�HODERUDWLRQ�RI�WKLV�VWRU\�UHTXLUHG�
WKH� FUHDWLRQ� RI� IRXU� FKDUDFWHUV� RI� KLJK� HFRQRPLF� VWDWXV�
and a series of secondary characters who participate in the 

DSSOLFDWLRQ� LQ�DQ�DX[LOLDU\�ZD\��7KLV� FKDUDFWHU� IUDPHZRUN�
UHTXLUHG�� RQ� WKH� RQH� KDQG�� WKH� FKRLFH� RI� D� VSHFLÀF� W\SH�
RI�SK\VLTXH�IRU�HDFK�DYDWDU��ZKLFK�LQFOXGHV�D�KDLUVW\OH�DF�
FRUGLQJ�WR�WKH�WLPH�DQG��RQ�WKH�RWKHU�KDQG��WKH�PDNLQJ�RI�
D�FORWKLQJ�WKDW�FRUUHVSRQGV�WR�WKH�FKURQRORJLFDO�IUDPHZRUN�
LQ�ZKLFK�WKH�5RPDQ�YLOOD�LV�DW�LWV�SHDN�
In addition to the characters, we also proceeded to create a 

VHULHV�RI�PRYDEOH�REMHFWV�WKDW�DFFRPSDQ\�WKH�DUFKLWHFWXUDO�
UHFRQVWUXFWLRQ��VXFK�DV�FXUWDLQV�RU�IXUQLWXUH��DQG�D�VHULHV�RI�
REMHFWV�WKDW�DUH�HVVHQWLDO�IRU�WKH�QDUUDWLRQ�RI�WKH�GLIIHUHQW�
VFHQHV��$�FOHDU�FDVH�LQ�WKLV�VHQVH�LV�WKH�EDQTXHW�WKDW�WDNHV�
SODFH�LQ�WKH�RHFXV��ZKLFK�QHHGV�ERWK�VSHFLÀF�IXUQLWXUH��DV�
ZHOO�DV�FHUDPLF�DQG�PHWDOOLF�REMHFWV�WKDW�KDYH�QRW�QHFHV�
VDULO\�KDG�WR�EH�IRXQG�LQ�WKH�VLWH��DOWKRXJK�ZH�NQRZ�RI�WKHLU�
QHHG�WR�FDUU\�RXW�WKH�SURSRVHG�VFHQH��$V�ZH�KDYH�DOUHDG\�
FRPPHQWHG��WKHVH�REMHFWV�DUH�FRPSOLFDWHG�WR�SRVH�ZLWK�D�
V\VWHP�EDVHG�VROHO\�RQ�WKH�([WHQGHG�0DWUL[��KHQFH�ZH�KDYH�
UHVRUWHG�WR�DQ�DX[LOLDU\�V\VWHP�WKDW�DOORZV�XV�WR�FROOHFW�DOO�
WKH�H[LVWLQJ�UHDVRQLQJ�IRU�WKH�LQFRUSRUDWLRQ�RI�WKH�REMHFWV�
ZLWKLQ�WKH�UHFRQVWUXFWHG�VFHQH�
,Q� UHODWLRQ� WR� WKH� GHYHORSPHQW� RI� WKH� 9LUWXDO� 5HDOLW\� DS�
SOLFDWLRQ�GHYHORSHG�IRU�WKH�5RPDQ�9LOOD�RI�/·$OELU��WKLV�KDV�
EHHQ� SURSRVHG� LQ� WKUHH� SKDVHV� WKDW� ZH� KDYH� FDOOHG� SUH�
SURGXFWLRQ�� SURGXFWLRQ� DQG� SRVW�SURGXFWLRQ�� ,Q� WKH� SUH�
SURGXFWLRQ�SKDVH��WKH�GHYHORSPHQW�RI�WKH�VFULSW�KDV�EHHQ�
FDUULHG�RXW�DQG�LQ�SDUDOOHO�DOO�WKH�UHVHDUFK�ZRUN�QHFHVVDU\�
WR�SURYLGH�D�KLVWRULFDO�IUDPHZRUN�WR�WKH�VWRU\�WROG��DV�ZHOO�
DV�WKH�DX[LOLDU\�HOHPHQWV�WKDW�ZRXOG�EH�WDNHQ�LQWR�DFFRXQW�
IRU�WKH�HODERUDWLRQ�RI�WKH�UHFRQVWUXFWLRQ�PRYDEOH�DQG�LP�
PRYDEOH�
'XULQJ�WKH�SURGXFWLRQ�SKDVH��D�PRWLRQ�FDSWXUH�ZDV�PDGH�RI�
WKH�DFWRUV�XVHG�WR�SURYLGH�UHDOLVWLF�PRYHPHQWV�WR�WKH�DYD�
WDUV�WKDW�ZH�FRXOG�ODWHU�VHH�LQ�WKH�9LUWXDO�5HDOLW\�DSSOLFD�
WLRQ��'XULQJ�WKLV�VDPH�SURGXFWLRQ�SKDVH��WKH�DXGLR�UHFRUG�
LQJ� FRUUHVSRQGLQJ� WR� WKH� GLDORJXHV� RI� WKH� FKDUDFWHUV�ZDV�
PDGH��LQ�WKUHH�ODQJXDJHV��ZKLFK�ODWHU�WR�EH�LQFRUSRUDWHG�LQ�
the next phase.

7KH�SRVW�SURGXFWLRQ�SKDVH�KDV�IRFXVHG�RQ�WKH�UHQGHULQJ�RI�
WKH�VFHQHV��WKH�LQFRUSRUDWLRQ�RI�ERWK�WKH�DXGLR�FRUUHVSRQG�
ing to the characters and the addition of environmental 
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VRXQG�HIIHFWV��)LQDOO\��ZLWKLQ� WKLV� VDPH�SKDVH�� WKH�H[SRUW�
RI� WKH� IRRWDJH� WR� WKH� YLUWXDO� UHDOLW\� DSSOLFDWLRQ� KDV� EHHQ�
FDUULHG�RXW��DV�ZHOO�DV�WKH�FUHDWLRQ�RI�WKH�VWDUW�LQWHUIDFH�
7KH�ÀQDO�REMHFWLYH�RI�WKH�HQWLUH�SURFHVV�LV�LWV�LQFRUSRUDWLRQ�
LQWR� WKH�PXVHXP�SURSRVDO� RI� WKH�DUFKDHRORJLFDO� VLWH�9LOOD�
5RPDQD�GH�/·$OELU��DQG�ZKLFK�WULHV�WR�FRPPXQLFDWH�WR�YLVL�
WRUV�LQ�D�SOHDVDQW�DQG�KLJKO\�YLVXDO�ZD\�WKH�LPSRUWDQFH�RI�
the excavated archaeological remains. In parallel, we also 

WU\�WR�RIIHU�D�WUDQVSDUHQW�YLVLRQ�LQ�WKH�GHFLVLRQ�PDNLQJ�WKDW�
KDV�OHG�XV�WR�WKH�UHFRQVWUXFWLRQ�RI�WKH�ORZ�LPSHULDO�WRZQ��
7KLV�GHFLVLRQ�PDNLQJ�KDV�DOZD\V�EHHQ�FDUULHG�RXW�LQ�D�ULJRU�
RXV�ZD\�DQG�VXSSRUWHG�E\�D�VFLHQWLÀF�VWXG\�WKDW�FRPHV�IURP�
the management of the archaeological site itself.
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and recreation of the entire archaeological site, as well as 
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VWDJHV�DQG�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�
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USE OF 3D MODELLING AND OPEN-
SOURCE PROGRAMS FOR STUDENT 
RESEARCH PROJECTS ON THE AN-
CIENT MAYA SITE OF PACBITUN, 
BELIZE
E\�6KHOGRQ�6NDJJV��+DGMD�-DOORK��*HRUJH�-��0LFKHOHWWL��
Terry G. Powis

7DNLQJ� SKRWRJUDSKV� RI� DUFKDHRORJLFDO� H[FDYDWLRQV� DQG� DU�
tifacts is standard practice for all archaeologists today, 

and with the advent of digital cameras, the limits on the 

QXPEHU� RI� SKRWRJUDSKV� WKDW� DUH� WDNHQ�KDYH�GLVDSSHDUHG��
7KH�FUHDWLRQ�RI��'�PRGHOV�IURP�SKRWRJUDSKV�KDV�DGYDQFHG�
JUHDWO\�IURP�FORVH�LQ�PHWKRGV�XVLQJ�WDUJHWV�DQG�SRLQW�PHDV�
XUHPHQWV�E\�VNLOOHG�WHFKQLFLDQV�WR�DXWRPDWHG�VRIWZDUH�DO�
JRULWKPV�VXFK�DV�6WUXFWXUH�IURP�0RWLRQ��6I0��DQG�PDGH�WKH�
SURFHVV�FKHDS�DQG�ZLGHO\�DYDLODEOH��6DSLUVWHLQ�DQG�0XUUD\�
�������0DQ\�FXUUHQW�H[FDYDWLRQV�QRZ�WDNH�DGYDQWDJH�RI�WKLV�
UHYROXWLRQ��ZLWK� �'�PRGHOV� IRXQG� LQ� SUHVHQWDWLRQV�� SHHU�
UHYLHZHG�SXEOLFDWLRQV��DQG�SXEOLF�GLVSOD\V�RI�UHVXOWV��7KLV�
KDV�OHG�WR�PXFK�GHEDWH�DERXW�WKH�DFFXUDF\�RI�WKH�PRGHOV�
DQG�DWWHPSWV�WR�HVWDEOLVK�XQLIRUP�PHWKRGV�DQG�EHVW�SUDF�
WLFHV��)DEUL]LR�������6DSLUVWHLQ�DQG�0XUUD\��������7KH�FRVW�
RI� WKH�DXWRPDWHG�VRIWZDUH�SURJUDPV�� VWRUDJH�VSDFH� IRU�D�
ODUJH�QXPEHU�RI�SKRWRJUDSKV��DQG�PHDQV�WR�GLVSOD\�WKH��'�
PRGHOV�FDQ�DOO�EH�EDUULHUV�WR�WKH�LPSOHPHQWDWLRQ�RI�WKHVH�
WHFKQRORJLHV��7KH�FXUUHQW�FDVH�VWXG\�RXWOLQHV�RXU�ZRUN�ZLWK�
SKRWRJUDPPHWU\� GDWDVHWV� DQG� RSHQ�VRXUFH�� RU� ORZ�FRVW�
PHDQV�RI�LQFRUSRUDWLQJ�VRPH�RI�WKH�ODERU�UHTXLUHG�LQWR�VWX�
GHQW��JUDGXDWH�DQG�XQGHUJUDGXDWH��UHVHDUFK�SURMHFWV�DW�WKH�
DQFLHQW�0D\D�VLWH�RI�3DFELWXQ��%HOL]H�XVLQJ�SURJUDPV�VXFK�
DV�0HVKURRP�DQG�%OHQGHU��DQG� VHUYLFHV� VXFK�DV�6NHWFKIDE�
DQG�<RXWXEH�
$W�WKH�VLWH�RI�3DFELWXQ��SKRWRJUDPPHWU\�RI�H[FDYDWLRQ�XQLWV�
DQG�DUWLIDFWV��DV�ZHOO�DV�WHUUHVWULDO� ODVHU�VXUYH\��7/6��DQG�
XQPDQQHG�DHULDO� YHKLFOHV� �8$9���KDYH�EHHQ�XVHG� �H[SHUL�
PHQWDOO\�VLQFH�������9DXJKDQ�et al.��������3DFELWXQ�LV�VHW�
LQ�DQ�HFRORJLFDOO\�GLYHUVH�ORFDWLRQ�EHWZHHQ�WKH�3LQH�5LGJH�
RI�WKH�0D\D�0RXQWDLQV�WR�WKH�VRXWK�DQG�WKH�UDLQ�IRUHVWV�RI�
ZHVW�FHQWUDO�%HOL]H�WR�WKH�QRUWK��+HDO\�et al.������������2F�
FXSLHG�IURP�����%&�WR�����$'��H[FDYDWLRQV�FRQGXFWHG�DW�WKH�

VLWH�E\�3DXO�+HDO\��7UHQW�8QLYHUVLW\��LQ�WKH�����V�DQG�����V�
DQG� ODWHU� E\� 7HUU\� 3RZLV� �.68�� VXJJHVWV� WKDW� 3DFELWXQ·V�
KHLJKW�RI�GHYHORSPHQW�RFFXUUHG�LQ�WKH�/DWH�&ODVVLF�SHULRG�
��������� $'�� HYLQFHG� LQ� WKH� PDMRU� DUFKLWHFWXUDO� UHQRYD�
WLRQV��WKH�HUHFWLRQ�RI�VHYHUDO�VWRQH�VWHODH��WKH�PRVW�DW�DQ\�
VLWH�LQ�WKH�%HOL]H�9DOOH\���DQG�WKH�FRPPHQFHPHQW�RI�VHYHUDO�
RWKHU�QHZ�FRQVWUXFWLRQ�SURMHFWV��+HDO\�������������$W�WKH�
KHDUW�RI� WKH�VLWH� OLHV�3OD]D�$��RQH�RI�ÀYH�SOD]DV� LQ�3DFEL�
WXQ·V�VLWH�FRUH��&RQVLGHUHG�DV�WKH�VLWH·V�FHUHPRQLDO�FHQWHU��
3OD]D�$�KROGV�WKH�VLWH·V�ROGHVW�PRQXPHQWDO�DUFKLWHFWXUH�DQG�
KDV�WKH�ORQJHVW�KLVWRU\�RI�FRQVWUXFWLRQ��WKH�ORFDWLRQ�UHWDLQ�
LQJ� LWV� VDFUHGQHVV� WKURXJKRXW� 3DFELWXQ·V� H[LVWHQFH�� � 7KH�
FRQÀJXUDWLRQ�RI�6WUXFWXUHV����������DQG���LQ�3OD]D�$�UHVHP�
EOHV� D� FRPPRQ�0D\D� FHUHPRQLDO� DUFKHW\SH� NQRZQ� DV� WKH�
(� *URXS� FRPSOH[�� � +RZHYHU�� DIWHU� WKH� /DWH� &ODVVLF� UHQR�
YDWLRQV�� WKHVH� VWUXFWXUHV�ZHUH�QRW�RQO\�DOWHUHG�SK\VLFDOO\�
EXW�DOVR�EHJDQ�WR�IXQFWLRQ�LQ�D�FRPSOHWHO\�GLIIHUHQW�PDQQHU�
�0LFKHOHWWL���������0RVW�LPSRUWDQWO\�IRU�WKLV�SURMHFW��LQ�WKH�
VXPPHU�RI�������El Quemado��El Q��ZDV�GLVFRYHUHG�LQ�3DFEL�
WXQ·V�PDLQ�SOD]D��3OD]D�$��ZKLOH� LQYHVWLJDWLQJ�DQ�DQRPDO\�
GHWHFWHG� E\� JURXQG�SHQHWUDWLQJ� UDGDU� �6NDJJV� DQG� 3RZLV�
��������5DGLRFDUERQ�VDPSOHV�WDNHQ�IURP�D�WHVW�XQLW�H[SORU�
LQJ�WKH�VWUXFWXUH·V�SUHVXPHG�PLGSRLQW�FRUUHVSRQG�ZLWK�WKH�
FHUDPLF�HYLGHQFH�DQG�FRQÀUP�D�0LGGOH�3UHFODVVLF�GDWH��ca. 

���²���� %&��� 9HU\� IHZ� PRQXPHQWDO� VWUXFWXUHV� GDWLQJ� WR�
WKH�0LGGOH�3UHFODVVLF�KDYH�EHHQ�GLVFRYHUHG�LQ�WKLV�UHJLRQ��
UHVXOWLQJ� LQ� D�GHDUWK� RI� NQRZOHGJH�RQ� WKH� VXEMHFW��ZKLFK�
PDNHV�LW�LPSRUWDQW�WR�PRGHO�ERWK�WKH�RYHUDOO�VWUXFWXUH�RI�El 

Q�DQG�LWV�UHODWLRQVKLSV�RYHU�WLPH�ZLWK�WKH�RWKHU�VWUXFWXUHV�
VXUURXQGLQJ�3OD]D�$��
7KH� UHVWULFWLRQV� FDXVHG�E\� RQOLQH�RQO\� LQVWUXFWLRQ� DQG� UH�
VHDUFK�IRUFHG�WKH�SULPDU\�DXWKRU�WR�JHW�FUHDWLYH�LQ�KRZ�QHZ�
XQGHUJUDGXDWH�UHVHDUFK�ZDV�JRLQJ�WR�EH�FRQGXFWHG�LQ�������
6LQFH�ZH�KDG�DOUHDG\�XVHG�SDLG�VHUYLFHV�VXFK�DV�3KRWRVFDQ��
6NHWFK8S��DQG�=HKSU��')ORZ�WR�FUHDWH��'�PRGHOV�DQG�XVHG�
WKRVH� UHVXOWV� LQ�ERWK�SXEOLFDWLRQ�DQG� LQWHUQDO� UHVHDUFK�� LW�
PDGH�VHQVH�WR�FRQWLQXH�WR�XVH�WKH�SKRWRJUDSKV�DQG�PRGHOV�
IRU�WKH�XQGHUJUDGXDWH�UHPRWH�UHVHDUFK�SURMHFWV�
)URP� SUHYLRXV� ZRUN� ZLWK� XQGHUJUDGXDWH� VWXGHQWV�� LW� ZDV�
XQGHUVWRRG�WKDW�D�IUHH��RSHQ�VRXUFH�UHVRXUFH�ZDV�WKH�EHVW�
RSWLRQ�IRU�DQ\�UHVHDUFK�VLQFH�WKHUH�ZHUH�OLPLWHG�XQLYHUVLW\�
UHVRXUFHV� DYDLODEOH� IRU� KRPH�XVH��7KH� LQLWLDO� SODQ�ZDV� WR�
UHFUHDWH�DOO�WKH�PRGHOV�FUHDWHG�SUHYLRXVO\��VXFK�DV�DQ�8OXD�
9DOOH\�0DUEOH�9DVH�)UDJPHQW  �6NDJJV�et al.��������+RZHYHU��
WKH�VWXGHQW�IRXQG�WKH�LQVWDOODWLRQ�RI�WKH�UHTXLUHG�VRIWZDUH�
RQ� DQ� $SSOH� SURGXFW� SODWIRUP� GLIÀFXOW� ZLWK� RQO\� UHPRWH�
LQVWUXFWLRQ�� $IWHU� QXPHURXV� IDOVH� VWDUWV�� ZH� HYHQWXDOO\�
GHFLGHG� WR� XVH� WKH�H[LVWLQJ� 6NHWFKXS�PRGHOV� LPSRUWHG� WR�
WKH�RSHQ�VRXUFH� VRIWZDUH�%OHQGHU��ZKLFK� WKH� VWXGHQW�ZDV�
DEOH� WR� XVH�� )URP� WKHUH��ZH� FUHDWHG� D� WHVW� DQLPDWLRQ� WR�
GHPRQVWUDWH� DQLPDWLRQ� RQ� D� EXLOGLQJ2. Next, animations 

ZHUH�FUHDWHG�WR�VKRZ�WKH�VHTXHQFH�RI�HYHQWV�DQG�EXLOGLQJ�
PRGLÀFDWLRQV�WKDW�RFFXUUHG�LQ�3OD]D�$�RYHU�WLPH��8VLQJ�WKH�
RSHQ�VRXUFH�SURJUDP��0HVKURRP�DOVR�SURYHG� WR�EH�D� VXF�
FHVV�� DOORZLQJ� WKH� FUHDWLRQ� RI�PRGHOV� ZKLFK� FRXOG� EH� �'�
SULQWHG��RU�LPSRUWHG�WR�6NHWFKIDE�IRU�GLVSOD\�RQ�WKH�ZHEVLWH�
RU�WR�LQFOXGH�HPEHGGHG�OLQNV�RQ�SRVWHU�SUHVHQWDWLRQV��7KH�
ODUJH�ÀOH�VL]HV�DQG�WKH�QHHG�WR�KDYH�SULYDWH�PRGHOV�ZKLFK�
ZHUH�RQO\�DYDLODEOH�WR�SURMHFW�UHVHDUFKHUV�GHWHUPLQHG�WKDW�
ZH�XVH�D�SDLG�VHUYLFH�IRU�KRVWLQJ��EXW�XVHUV�RI�RQO\�SXEOLF�
PRGHOV�ZRXOG�EH�DEOH�WR�XVH�6NHWFKIDE�IRU�IUHH��)LQDOO\��WKH�
DQLPDWLRQV� DUH� H[SRUWHG� WR� D� IUHH�WR�XVH� YLGHR� SODWIRUP��
<RXWXEH�� DQG� WKHQ� HPEHGGHG� DV� OLQNV� ZLWKLQ� WKH� SURMHFW�
ZHEVLWH�

)LJ������9LHZ�ORRNLQJ�QRUWK�DW�WKH�ÀUVW�PRGHO�RI�WKH�ÀUVW�FHUHPRQLDO�VWUXFWX-
re (600-300 BC) at Pacbitun, Belize.

www.gter.it    info@gter.it
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(QJODQG��%$5�3XEOLVKLQJ�

ABSTrAcT 
6LQFH�WKH�SDQGHPLF�FXUWDLOHG�QRUPDO�RSHUDWLRQV�LQ�%HOL]H��
WKH�3DFELWXQ�5HJLRQDO�$UFKDHRORJLFDO�3URMHFW��35$3��KDV�
XVHG�PXOWLSOH�SKRWRJUDSKV�RI�H[FDYDWLRQ�XQLWV�DQG�DUWL�

IDFWVWR�FRQWLQXH�VWXGHQW�FHQWHUHG�DUFKDHRORJLFDO�UHVHDUFK�
RI�WKH�DQFLHQW�0D\D�FLW\��/HJDF\�PRGHOV�IURP�SDLG�VRIW�
ZDUH�DUH�FRPELQHG�ZLWK�QHZ�PRGHOV�PDGH�ZLWK�0HVKURRP��
DQG�WKHQ�DQLPDWHG�DQG�WXUQHG�LQWR�YLGHR�SUHVHQWDWLRQV�
XVLQJ�%OHQGHU��7KHVH�DUH�WKHQ�XSORDGHG�WR�ZHEVLWHV�DQG�
<RXWXEH�FKDQQHOV�IUHHO\�DYDLODEOH�WR�WKH�JHQHUDO�SXEOLF�

KeyWorDS

3KRWRJUDPPHWU\��0D\D��$UFKDHRORJ\��%OHQGHU��%HOL]H

AuThorS

6KHOGRQ�6NDJJV1*��+DGMD�-DOORK2��*HRUJH�-��0LFKHOHWWL�, 
7HUU\�*��3RZLV�

&KHPVLWU\��(DUWK�6FLHQFHV��DQG�(QYLURQPHQWDO�6FLHQFHV��
%URQ[�&RPPXQLW\�&ROOHJH��&81<��%URQ[��1<��86$1

%URQ[�&RPPXQLW\�&ROOHJH��&81<��%URQ[��1<��86$2 

$QWKURSRORJ\��&HQWUDO�)ORULGD�8QLYHUVLW\��2UODQGR��)/��86$��

*HRJUDSK\�DQG�$QWKURSRORJ\��.HQQHVDZ�6WDWH�8QLYHUVLW\��
.HQQHVDZ�*$��86$�


&RUUHVSRQGLQJ�DXWKRU��VKHOGRQ�VNDJJV#EFF�FXQ\�HGX

lIST oF FloSS SoFTWAre uSeD/ DATA rePoSITory AnD lIcenSe

6IP���=HIKHU�G)ORZ�²�3DLG��0HVKURRP�²������������03/���
$QLPDWLRQ�PRGHOLQJ��6NHFWKXS���3DLG
%OHQGHU�²���������*18�*3/��'LVSOD\��6NHWFKIDE�²�6WDQGDUG�
KWWSV���KHOS�VNHWFKIDE�FRP�KF�HQ�XV�
DUWLFOHV��������������/LFHQVHV�VWDQGDUG�
<RXWXEH�²�KWWSV���VXSSRUW�JRRJOH�FRP�\RXWXEH�
DQVZHU��������"KO HQ

enD noTeS 
1�:HEVLWH�DGGUHVV�RI�WKH�PRGHO�XVLQJ�D�6NHWFK)DE�SOXJLQ�WR�
RQ�WKH�SURMHFW�VLWH�ZHEVLWH��KWWS���SDFELWXQDUFKDHRORJ\�
FRP�PXOWLPHGLD����DQG�KWWSV���VNIE�O\�RS-S9�

2�:HEVLWH�DGGUHVV�RI�D�TXLFN�VDPSOH�DQLPDWLRQ�FUHDWHG�
XVLQJ�EOHQGHU�WR�GHPR�KRZ�WR�FUHDWH�ÀUH�RQ�D�EXLOG�
LQJ�DQG�KRVW�RQ�<RXWXEH��KWWSV���ZZZ�\RXWXEH�FRP�
ZDWFK"Y LI-UF;�O�/0
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COMBINATION OF STANDARDISED 
METHODS TO CREATE A DETAILED 
SOURCE-BASED RECONSTRUCTION 
OF THE TEPIDARIUM AT L’ALCUDIA 
DE ELCHE, ALICANTE, SPAIN
E\�&ULVWLQD�*RQ]DOH]�(VWHEDQ

7KLV�SURMHFW�VWDUWHG�DV�D�0$�9LUWXDO�+HULWDJH�VWXG\���������
ZKHQ�3URI��0ROLQD�DQG�3URI��0XxR]��8QLYHUVLW\�RI�$OLFDQWH��
VKDUHG�GDWD�IURP�WKH�VLWH�RI�/·$OFXGLD�GH�(OFKH�WR�FUHDWH�
D�VRXUFH�EDVHG�9LUWXDO�5HFRQVWUXFWLRQ�>9�5@�RI�WKH�(DVWHUQ�
Thermae Tepidarium��WHVWLQJ�GLIIHUHQW�WHFKQLTXHV�RI�PHWD�
data and paradata standardisation.

7KH�PDLQ�REMHFWLYH�ZDV�WR�FUHDWH�DQ�H[KDXVWLYH�DQG�HDV\�
WR�UHDG��'�DUFKLYH�RI� WKH� VLWH�DQG� LWV� UHFRQVWUXFWLRQ�SUR�
FHVV��7KLV�ZRXOG�ERRVW�9LUWXDO�$UFKDHRORJ\�>9$@�DV�D�VFLHQ�
WLÀF�GLVFLSOLQH�DQG�SURPRWH�9�5�DV�QHZ�WRROV�FKDUDFWHULVHG�
E\�KLVWRULFDO�ULJRXU�DQG�VFLHQWLÀF�WUDQVSDUHQF\��7KH\�FRXOG�
KHOS�IXUWKHU�DUFKDHRORJLFDO�UHVHDUFK�DQG�EULQJ�DFFXUDWH�DQG�
LQWHUDFWLYH�QDUUDWLYHV�RI�WKH�SDVW�WR�WKH�SXEOLF�
7KLV�DUWLFOH�FRPELQHV�WKUHH�VWDQGDUGLVDWLRQ�WHFKQLTXHV��([�
WHQGHG�0DWUL[�>(0@�E\�'U�'HPHWUHVFX��&15���5HFRQVWUXFWLYH�
8QLWV� >58@� IURP�3URI�0ROLQD� DQG� 3URI�0XxR]�� DQG�*UDSKLF�
6FDOH�RI�+LVWRULF�$UFKDHRORJLFDO�(YLGHQFH�>*6@�E\�$SDULFLR�
DQG�)LJXHLUHGR�

Standardisation techniques
$GYDQFHV� LQ� WHFKQRORJ\� FRXSOHG� ZLWK� LQFUHDVLQJ� XVDJH� RI�
FRPSXWHUV�DQG�GDWD�PDQDJHPHQW�VLQFH�WKH�PLG���WK�FHQWX�
ry has shown a growth in recordings and displays of archaeo�
ORJLFDO�UHPDLQV��UHDOLW\�EDVHG�PRGHOV���+RZHYHU��DUFKDHRO�
RJ\� DLPV� WR� LQWHUSUHW� DQG� OHDUQ� RI� SDVW� VRFLHWLHV� WKURXJK�
WKHLU�PDWHULDO�FXOWXUH��QRW�MXVW�WKH�UHFRUGLQJ�RI�REMHFWV�
Nevertheless, representations of archaeological interpre�
WDWLYH�FRPSRQHQWV�DUH�GHYHORSLQJ�PXFK�VORZHU��HVSHFLDOO\�
EHFDXVH� K\SRWKHVHV� DUH� EDVHG� RQ� WKH� UHVHDUFKHU·V� DQDO\�
VLV��VXEMHFWLYH���7KHUHIRUH��WKH�DFFXUDF\�RI�9�5�FDQQRW�EH�
REMHFWLYHO\�PHDVXUHG��7KH�H[SHUWV�PHQWLRQHG�DERYH�KDYH�
DOUHDG\� VHHQ� WKHVH� REVWDFOHV�� OHDGLQJ� WR� WKH� FUHDWLRQ� RI�
VRXUFH�EDVHG�9�5�WR�LQFOXGH�PHWDGDWD��VRXUFHV��DQG�SDUD�
GDWD� �WKRXJKWV�� QHHGHG� IRU� FUHDWLQJ� LQWHUSUHWLYH� PRGHOV�
IURP�UHDOLW\�EDVHG�RQHV�
7KLV�SURMHFW�IRFXVHV�RQ�PDNLQJ�WKH�PRGHO·V�LQIRUPDWLRQ�DF�
FHVVLEOH�WR�UHDG��HQMR\�DQG�UHXVH��WKURXJK�VWDQGDUGLVDWLRQ�
WHFKQLTXHV�WKDW�JXLGH�WKH�FUHDWLRQ�RI�VRXUFH�EDVHG�PRGHOV�

DQG�KHOS�WKH�XVHU�XQGHUVWDQG�LWV�FRQWHQW��0DQ\�WHFKQLTXHV�
KDYH�EHHQ�GHYHORSHG�RYHU�WKH�\HDUV��EXW�WKLV�SDSHU�IRFXVHV�
RQ�WKUHH�

��EM��'HPHWUHVFX��������,W�LV�EDVHG�RQ�WKH�6WUDWLJUDSKLF�
XQLWV� DQG� +DUULV� SULQFLSOHV� DQG� WKH� VHPDQWLF� WRROV� RI�
UHDOLW\�EDVHG�PRGHOV��$� VHULHV� RI� QRGHV� UHSUHVHQW� WKH�
K\EULG�QRWLRQ�RI�9�5��UHPDLQV��VRXUFHV��PHWDGDWD��DQG�
WKRXJKWV� �SDUDGDWD���7KH� UHVXOWLQJ� ´TXHU\�DEOHµ� SUR[\�
FRQWDLQV� WKH� LQIRUPDWLRQ� XVHG� IRU� WKH� K\SRWKHVLV�� EH�
FRPLQJ�D�QHZ�ZD\�WR�UHFRUG�DQG�SXEOLVK�WUDQVSDUHQW�DQG�
YHULÀDEOH�LQWHUSUHWDWLRQV�RI�DUFKDHRORJLFDO�UHPDLQV�

��RU� �0ROLQD�9LGDO�DQG�0XxR]�2MHGD��������2ULJLQDOO\� LQ�
$FFHVV�EXW�GRQH�LQ�/LEUH2IÀFH��7KH\�DUH�FRQWH[W�VKHHWV�
WR�VFLHQWLÀFDOO\�YDOLGDWH�9�5��IRFXVLQJ�RQ�GRFXPHQWDWLRQ�
DQG�PHWDGDWD�SXEOLFDWLRQ�LVVXHV�WKURXJK�GURSGRZQV�DQG�
NH\ZRUGV�WR�HDVH�WKH�FUHDWLRQ�DQG�DFFHVVLQJ�RI�WKH�GDWD��
,W�UHFRUGV�WKH�*UDSKLF�6FDOH�

��GS��$SDULFLR�5HVFR�DQG�)LJXHLUHGR��������%DVHG�RQ�´%\]�
DQWLXP�����µ��5HSUHVHQWV�GDWD�JUDQXODULW\�DQG�DXWKHQ�
WLFLW\��,W�DLPV�WR�HOLPLQDWH�WKH�´%ODFN�%R[�(IIHFWµ�RI�WKH�
5HFRQVWUXFWLRQV� DQG� SURPRWH� YLVXDO�� XQGHUVWDQGDEOH�
DQG� ´FURVV�OLQJXDOµ� UHSUHVHQWDWLRQV� RI� VRXUFH� OLDELOLW\�
XVLQJ�D�UDQJH�RI�ZDUP��EHWWHU�VRXUFHV��WR�FROG��LPDJLQD�
WLRQ��FRORXUV�

Tepidarium of L’Alcudia
7KH�VLWH�LV�ORFDWHG�RXWVLGH�(OFKH��$OLFDQWH��RQ�DQ�HOHYDWHG�
SODWIRUP��KHQFH�LWV�$UDELF�QDPH�´/·$OFXGLDµ��+XPDQ�VHWWOH�
PHQW�GDWH�EDFN� WR� WKH��th�PLOOHQQLXP�%&�� ,EHULDQ��5RPDQ�
DQG� 9LVLJRWK�%\]DQWLQH� SHULRGV�� XQWLO� WKH� IRXQGLQJ� RI� WKH�
FXUUHQW�FLW\�GXULQJ�WKH�0XVOLP�(UD���th�FHQWXU\�$'���$IWHU�
wards, this land was farmed and looted, as rich remains 

ZHUH�XQEXULHG��$UFKDHRORJLFDO�H[FDYDWLRQV�VWDUWHG�LQ�������
EXW�LW�ZRXOG�QRW�EH�XQWLO�WKH���st�FHQWXU\�ZKHQ�WKH�8QLYHU�
VLW\� RI�$OLFDQWH� ERXJKW� WKH� ODQG� DQG�� WRJHWKHU�ZLWK� ORFDO�
DXWKRULWLHV��HVWDEOLVKHG�WKH�DUFKDHRORJLFDO�VLWH�
7KH� UHFRQVWUXFWHG� URRP� �$PELHQWH���� LV� SDUW� RI� WKH� 5R�
PDQ�(DVWHUQ�Thermae�FRPSOH[���st�WR��rd�FHQWXU\�$'���7KH�
SUHVHQFH�RI�GLIIHUHQW�FRQVWUXFWLRQ�VW\OHV�LQGLFDWHV�DW�OHDVW�
WZR�SKDVHV�DQG�D�VHULHV�RI�WDUJHWHG�UHSDLUV��'XULQJ�WKH��th�
FHQWXU\�$'��WKH�VLWH�ORVW�LWV�IXQFWLRQ�DQG�VSOLW�LQWR�GLIIHUHQW�
URRPV�IRU�KDELWDWLRQ��'XULQJ�WKH��th�FHQWXU\�$'��WKH�9LVLJRWK�
(UD��PRVW� VWUXFWXUHV� ZHUH� VHPL�UXLQHG�� DQG� WKH� DUHD� EH�
FDPH�D�GXPSVLWH��7HQGHUR�3RUUDV�et al. ������
$PELHQW���ZDV� LQLWLDOO\� FDWDORJXHG� DV� WKH�Caldarium GXH�
WR�LWV�VPDOO�VL]H��+RZHYHU��IXUWKHU�H[FDYDWLRQ�UHYHDOHG�WKDW�
WKH�KHDWLQJ�RYHQV�ZHUH�VHSDUDWHG�E\�DQRWKHU�URRP��SURE�
DEO\�PDNLQJ�WKH�ZDWHU�DUULYH�OXNHZDUPO\��7KHUHIRUH��LW�ZDV�
renamed Tepidarium. The room shows its history of repairs, 

UHXVH��DQG�DEDQGRQPHQW�ORRWLQJ�XQWLO�EHFRPLQJ�D�GXPSVLWH�
c.�th�FHQWXU\�$'�

Methodology
'LYHUVH�SURMHFWV�KDYH�XVHG�WKHVH�WHFKQLTXHV��$SDULFLR�5HVFR�
DQG�)LJXHLUHGR�������'HPHWUHVFX�DQG�)HUGDQL�������*RQ]D�
OH]�(VWHEDQ��������������EXW�QRW�PDQ\�KDYH�FRPELQHG�WKH�
three of them. 

7KH�SURMHFW�PHWKRGRORJ\�LV�VXPPDULVHG�EHORZ�

1. 'RFXPHQWDWLRQ�DQG�KLVWRULFDO�VWXG\�RI�WKH�VLWH��EXLOGLQJ�
RU�REMHFW

2. &ROOHFWLRQ�RI�UHDOLW\�EDVHG�GDWD��SKRWRJUDPPHWU\���'�
scanner

���'HVLJQLQJ�WKH�K\SRWKHVLV
����'�PRGHOOLQJ
5. :ULWLQJ�WKH�58

Fig. 1 - Standardised recording of metadata and paradata for the proposed 
reconstruction of the Tepidarium of the Western Thermae of L’Alcudia de 
Elche, Alicante, Spain.



Cultural Heritage Technologies  29

6. &UHDWLQJ�WKH�(0
���(VWDEOLVKLQJ�WKH�*UDSKLF�6FDOH
���&UHDWLQJ�WKH�RXWFRPHV��UHQGHUV��YLGHRV��95

Discussion
7KH�UHVXOWV�UHDFKHG�WKH�PDLQ�REMHFWLYH��DFKLHYLQJ�D�GHHS�
XQGHUVWDQGLQJ� RI� WKH� URRP�� LWV� FRQVWUXFWLRQ� DQG� XVDJH�
WKDQNV�WR�D�GHWDLOHG�VWXG\�RI�WKH�UHPDLQV��FRPSDUDWLYH�H[�
DPSOHV�DQG�RWKHU�VRXUFHV�
Nevertheless, a series of limitations evidence the need to 

SROLVK�WKH�SURFHVV�

1. /DFN� RI� YHUVDWLOLW\. The method separates each step 

DQG�VXJJHVWV�ÀQLVKLQJ�WKHP�EHIRUH�PRYLQJ�RQ��,Q�UHDO�
LW\��WKH�ZRUNÁRZ�FRXOG�EH�VLPSOLÀHG��'HPHWUHVFX�DQG�
)HUGLDQL� ������*RQ]DOH]�(VWHEDQ� ������ DQG� VKRXOG� EH�
PRUH�ÁXLG�DQG�XQGHUVWDQGDEOH�RI�FKDQJHV�DQG�QHZ�LQ�
terpretations, as they are very common in Archaeology 

�H�J. the Caldarium switched into a Tepidarium��
2. Novelty�� 'HVSLWH� WKH� WHFKQLTXHV� EHLQJ� IURP� WKH�PLG�

2010s, its application has not expanded yet, meaning 

WKDW�WKHUH�DUH�QRW�PDQ\�VRXUFH�EDVHG�PRGHOV�IRU�FRP�
SDUDWLYH�VWXGLHV�

3. Incipient discipline. There are still not many experts 

RQ�WKH�WHFKQLTXHV��KLQGHULQJ�FURVV�UHIHUHQFLQJ�WKH�XVH�
of the process.

'HVSLWH�WKHVH�LPSURYHPHQWV��WKH�RXWFRPHV�DUH�YHU\�IDYRXU�
DEOH��HVSHFLDOO\�UHJDUGLQJ�

1. Time/Effort� LQYHVWHG� LQ� WKH� VRXUFH�EDVHG� UHFRQVWUXF�
WLRQ�FRPSDUHG�WR�´WUDGLWLRQDOµ�XQGRFXPHQWHG��'�PRG�
els of heritage sites.

2. Potential�RI�VRXUFHG�PRGHOV�DV�LQWHUDFWLYH��WUDQVSDUHQW�
DQG�KLVWRULFDOO\� DFFXUDWH� WRROV� IRU� SXEOLF� HQJDJHPHQW�
DQG�DV�UHIHUHQFHV�WKHPVHOYHV�WR�IXUWKHU�DFDGHPLF�UH�
search. 

)XUWKHUPRUH�� LW�ZRXOG�EH�SRVVLEOH�WR�DGG�WKH�VWUDWLJUDSK�
LF�OD\HU�RI�WKH�VLWH��UHFUHDWLQJ�WKH�KLVWRU\�RI�WKH�DUHD���'�
PRGHO��

Conclusions
7KLV�SURMHFW�VKRZV�DUHDV�RI�LPSURYHPHQW�EXW�DOVR�JUHDW�SR�
WHQWLDO�RYHU�WKH�FXUUHQW�SDQRUDPD�RI�9$��,W�ZLOO�QHHG�PRUH�
FDVH� VWXGLHV� WR� FRQVROLGDWH� WKH� SURFHVV� LQ� D� GLVFLSOLQH� DV�
KHWHURJHQHRXV�DV�$UFKDHRORJ\�DQG�D�SODWIRUP� WR�KRVW� WKH�
PRGHOV� DQG� WKHLU� FRQWHQW� �H�J. (09LT�� )DQLQL� DQG� 'HP�
HWUHVFX� ������� +RZHYHU�� WKH� UHVXOWV� RI� WKLV� SURMHFW� DUH� D�
JUHDW�ÀUVW�VWDJH�RI�FRPELQLQJ�WKUHH�GLIIHUHQW�VWDQGDUGLVD�
WLRQ�WHFKQLTXHV�WR�FUHDWH�DQ�DFFHVVLEOH��VRXUFHG�DQG�XQGHU�
VWDQGDEOH�9�5�RI�WKH�Tepidarium RI�/·$OFXGLD�GH�(OFKH�

BIBlIoGrAPhIcAl reFerenceS

$SDULFLR�5HVFR�3DEOR�DQG�&HVDU�)LJXHLUHGR� �������´(O�JUD�
GR� GH� HYLGHQFLD� KLVWyULFR�DUTXHROyJLFD� GH� ODV� UHFRQVWUXF�
FLRQHV�YLUWXDOHV��KDFLD�XQD�HVFDOD�GH�UHSUHVHQWDFLyQ�JUiÀ�
FD�µ�2WDUT��������������������KWWS���G[�GRL�RUJ����������
RWDUT�Y�L����. 

*RQ]DOH]�(VWHEDQ� &ULVWLQD� ������� ´(VWDQGDUL]DFLyQ� PH�
WRGROyJLFD� ,QWHUQDFLRQDO� GH� OD� 5HFRQVWUXFFLyQ� 9LUWXDO� HQ�
$UTXHRORJtD��&DVR�SUiFWLFR�GHO�7HSLGDULXP�GH�OD�$OFXGLD�GH�
(OFKHµ��0$�'LVV���8QSXEOLVKHG��8QLYHUVLW\�RI�$OLFDQWH�
*RQ]DOH]�(VWHEDQ�&ULVWLQD��������´7HVWLQJ�WKH�DUFKDHRORJL�
FDO�LPSRUWDQFH�RI�PHWDGDWD�RULHQWDWHG�9LUWXDO�5HFRQVWUXF�
WLRQV���&DVH�6WXG\�RI�D�5RPDQ�:UHFN�IURP�WKH�%ODFN�6HDµ��
06F�'LVV��8QSXEOLVKHG��8QLYHUVLW\�RI�6RXWKDPSWRQ�
'HPHWUHVFX� (PDQXHO� DQG� 'DQLHOH� )HUGDQL� �������� ´)URP�

)LHOG�$UFKDHRORJ\� WR� 9LUWXDO� 5HFRQVWUXFWLRQ��$� )LYH� 6WHSV�
0HWKRG�8VLQJ� WKH� ([WHQGHG�0DWUL[�µ�Applied Sciences 11, 

QR������������KWWSV���GRL�RUJ���������DSS��������. 

)DQLQL�%UXQR�DQG�(PDQXHO�'HPHWUHVFX��������´&DUYLQJ�7LPH�
DQG�6SDFH��$�0XWXDO�6WLPXODWLRQ�RI� ,7�DQG�$UFKDHRORJ\� WR�
&UDIW�0XOWLGLPHQVLRQDO�95�'DWD�,QVSHFWLRQµ��,Q�($57+�������
919, HGLWHG�E\�$OHVVDQGUR�/XLJLQL�����������&KDP��6SULQJHU�
0ROLQD�9LGDO�-DLPH�DQG�)UDQFLVFR�-��0XxR]�2MHGD��������́ )L�
FKD�85������µ��$FFHVVHG�$XJ������������KWWS���UXD�XD�HV�
GVSDFH�KDQGOH������������.

7HQGHUR� 3RUUDV� 0HUFHGHV��$QD� 0�� 5RQGD� )HPHQLD�� 5DIDHO�
5DPRV� )HUQiQGH]�� $OHMDQGUR� 5DPRV� 0ROLQD�� 'LHJR� 3HxD�
'RPtQJXH]�DQG�/RUHQ]R�$EDG�&DVDO��������´&LXGDGHV�5RPD�
QDV� 9DOHQFLDQDV�� ,OLFLµ�� ,Q�Ciudades Romanas Valencianas. 

Actas de las Jornadas sobre Ciudades Romanas Valencianas. 

Actualidad de la investigación historicoarqueológica, cel�
HEUDGDV�HQ�HO�0$54�ORV�GtDV���\���GH�GLFLHPEUH�������edited 

E\�0DQXHO�+� 2OFLQD�'RPpQHFK�����������$OLFDQWH��0$54��
'LS��$OLFDQWH��,6%1�������������������

ABSTrAcT 
7KLV�VWXG\�SURSRVHV�D�FRPELQHG�PHWKRG�IRU�9LUWXDO�$UFKDHR�
ORJLFDO� 5HFRQVWUXFWLRQV� �([WHQGHG� 0DWUL[�� 5HFRQVWUXFWLYH�
8QLWV�DQG�(YLGHQFH�*UDSKLF�6FDOH�� WR�HDVH�XQGHUVWDQGLQJ��
recording and display of archaeology. It aims to create new 

TXHVWLRQV�DQG�FKDOOHQJHV�WR�LQFUHDVH�NQRZOHGJH�
The Tepidarium�SURMHFW�DW�/·$OFXGLD�GH�(OFKH��6SDLQ��VKRZHG�
WKH�QHHG�WR�UHGXFH�GXSOLFLW\�DQG�TXLFNHQ�WKH�WHVWHG�ZRUN�
ÁRZ�� KRZHYHU�� LW� LQFUHDVHV� WKH� SRVVLELOLW\� RI� FRPSDUDWLYH�
VWXGLHV�GXH�WR�VLPLODU�UHVXOWV�LQ�RWKHU�SURMHFWV�

KeyWorDS

)/26�6RIWZDUH��6RXUFH�EDVHG�9LUWXDO�5HFRQVWUXFWLRQV�>9�5@��
/·$OFXGLD� GH� (OFKH�� 6WDQGDUGLVDWLRQ� 7HFKQLTXHV�� ([WHQGHG�
0DWUL[�>(0@�

AuThor 
&ULVWLQD�*RQ]DOH]�(VWHEDQ
06F�6WXGHQW�DW�WKH�'HSDUWPHQW�RI�$UFKDHRORJ\��8QLYHUVLW\�
RI�6RXWKDPSWRQ�
FULVWLQD�JH��#JPDLO�FRP 

lIST oF FloSS SoFTWAre uSeD/ DATA rePoSITory AnD lIcence

���%OHQGHU��*18�3XEOLF�/LFHQVH��*3/��9HUVLRQ������DQG�
���������\(G��)UHHZDUH�9HUVLRQ������������/LEUH2IÀFH��
03/Y����9HUVLRQ�����������,QNVFDSH��*18�3XEOLF�/LFHQVH�
�*3/��9HUVLRQ�������
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USING PROGRAMMING ENVIRON-
MENTS FOR ACADEMIC RE-SEARCH 
AND WRITING
E\�0RUJDQ�/HPPHU�:HEEHU

,�KDYH�EHHQ�DQ�DFWLYH�XVHU�RI�IUHH�DQG�RSHQ�VRXUFH�WHFKQRO�
RJ\�IRU�DERXW�ÀIWHHQ�\HDUV�DQG�KDYH�UXQ�/LQX[�GLVWULEXWLRQV�
IRU�WKH�RSHUDWLQJ�V\VWHP�RQ�P\�SULPDU\�FRPSXWHU�IRU�RYHU�D�
decade. For most of that time, my free software advocacy 

DQG�XVH�KDV�UXQ�LQ�SDUDOOHO�ZLWK�P\�DFDGHPLF�FDUHHU�ZLWK�
OLWWOH�RYHUODS��+RZHYHU��ZKHQ�,�VWDUWHG�JHWWLQJ�LQYROYHG�LQ�
GLJLWDO� KXPDQLWLHV� SURMHFWV�� � ,� KDG�PRUH� WDQJLEOH� UHDVRQV�
WR�LQFRUSRUDWH�WKDW�WHFKQRORJ\�LQWR�P\�DFDGHPLF�SURMHFWV�
0\�ZLIH�DQG�,�FR�GHYHORSHG�DQG�UDQ�D�VHULHV�RI�GLJLWDO�KX�
PDQLWLHV�ZRUNVKRSV�WR�WHDFK�WKH�EDVLFV�RI�SURJUDPPLQJ�WR�
VWXGHQWV�ZLWK�QR�FRPSXWHU�VFLHQFH�EDFNJURXQG��)RU�WKHVH�
ZRUNVKRSV��ZH�GHFLGHG� WR�XVH� WKH�SURJUDPPLQJ� ODQJXDJH�
5DFNHW1� EHFDXVH� LW� KDG� D� FRGH� HGLWRU�� 'U�� 5DFNHW�� DQG�
PDUNXS�ODQJXDJH��6FULEEOH��EXLOW�LQ��0\�ZLIH�FUHDWHG�D�SUR�
JUDPPLQJ�WXWRULDO�XVLQJ�5DFNHW��DQG�,�FUHDWHG�D�WXWRULDO�IRU�
XVLQJ�6FULEEOH2 to write an academic paper���7KH�REMHFWLYH�
RI�WKH�WKUHH�KRXU�ZRUNVKRSV�ZDV�WR�JLYH�D�EDVLF�LQWURGXF�
WLRQ�WR�SURJUDPPLQJ�ZLWK�D�GHOLYHUDEOH�VNLOO�RI�ZULWLQJ�XVLQJ�
6FULEEOH��)LJ�����
:KHQ�LW�FDPH�WLPH�WR�ZULWH�P\�GLVVHUWDWLRQ��/HPPHU�:HE�
EHU��������,�GHFLGHG�WR�SUDFWLFH�ZKDW�,�SUHDFK�DQG�XVH�6FULE�
EOH��7KH�XVH�RI�WKLV�WHFKQRORJ\�SURYLGHG�PDQ\�DGYDQWDJHV�
RYHU� VWDQGDUG� ZRUG� SURFHVVRUV�� ,� ZDV� DEOH� WR� ZULWH� RQH�
VRXUFH�ÀOH�DQG�H[SRUW�LW�IURP�WKHUH�WR�PXOWLSOH�ÀOH�IRUPDWV��
LQFOXGLQJ� KWPO� DQG� SGI�� 6LQFH� 6FULEEOH� LV� DVVRFLDWHG�ZLWK�
WKH�SURJUDPPLQJ�ODQJXDJH�5DFNHW��,�ZDV�DEOH�WR�FRGH�IXQF�
WLRQV�GLUHFWO\�LQWR�WKH�VRXUFH�GRFXPHQW��7KLV�DOORZHG�PH�WR�
FXVWRPL]H�DQG�DXWRPDWH�FHUWDLQ�DVSHFWV�RI�P\�ZRUN��VXFK�
DV�WKH�ELEOLRJUDSK\��LPDJH�OLVW��ZKLFK�GUHZ�IURP�D�&69�GD�
WDEDVH���DQG�LQGH[��,�ZDV�DEOH�WR�FRPPHQW�RXW�WH[W�WKDW�ZDV�
QRW�LPPHGLDWHO\�UHOHYDQW�EXW�FRXOG�EH�XVHIXO�HOVHZKHUH��$V�
,�ZDV�DOUHDG\�XVLQJ�SURJUDPPLQJ�WRROV�IRU�P\�GLVVHUWDWLRQ��
,�IXUWKHU�HQKDQFHG�P\�ZRUNÁRZ�E\�XVLQJ�UHYLVLRQ�FRQWURO��
SHUPLWWLQJ�WKH�WLPH�WUDYHOLQJ�YLHZ�RI�GRFXPHQW�KLVWRU\�WKDW�
SURJUDPPHUV�HQMR\�DSSOLHG�WR�P\�RZQ�ZULWLQJ��6LQFH�JLW�RQ�
LWV�RZQ�GRHV�QRW�KDQGOH�LPDJHV�ZHOO��,�XVHG�JLW�DQQH[�RQ�WRS�

RI�JLW�LQ�RUGHU�WR�LQFOXGH�DOO�RI�WKH�ÀOHV�QHFHVVDU\�WR�H[SRUW�
my dissertation in the same repository�.

8QIRUWXQDWHO\��DFKLHYLQJ�WKHVH�EHQHÀWV�FDPH�ZLWK�LWV�RZQ�
VKDUH�RI�REVWDFOHV��:KLOH�6FULEEOH�RQ�LWV�RZQ�KDV�D�UHODWLYHO\�
ORZ�EDUULHU�WR�HQWU\�IRU�WKH�ERLOHUSODWH�RSWLRQV��,�GLG�KDYH�
to rely on assistance from a more experienced developer 

IRU�KLJKHU�OHYHO�IXQFWLRQV�DQG�FXVWRPL]DWLRQ��6LPLODUO\��WKH�
EXLOW�LQ�RSWLRQ�WR�H[SRUW�WR�SGI�KDG�IRUPDWWLQJ�VHW�WR�FRP�
SXWHU�VFLHQFH�SDSHU�FRQYHQWLRQV�DQG�GLG�QRW�LQFRUSRUDWH�DQ�
HDV\�ZD\�WR�UHVHW�WKH�IRUPDWWLQJ�SDUDPHWHUV�RI�WKH�RXWSXW��
)RUPDWWLQJ�/D7H;�WR�D�VSHFLÀHG�VW\OH�JXLGH�LV�DOUHDG\�D�IHDW��
)RUPDWWLQJ�JHQHUDWHG�/D7H;�IURP�D�PDUNXS�ODQJXDJH�DGGV�D�
IXUWKHU�OD\HU�RI�GLIÀFXOW\��,Q�WKH�HQG��ZH�ZHUH�RQO\�DEOH�WR�
JHW�DERXW�����RI�WKH�IRUPDWWLQJ�WR�RXWSXW�FRUUHFWO\�RQ�H[�
port. Incorporating git and git annex as someone with mini�
PDO�GHYHORSPHQW�H[SHULHQFH�OLNHZLVH�KDG�D�VWHHS�OHDUQLQJ�
FXUYH�
0DQ\�RI�WKHVH�DQG�RWKHU�REVWDFOHV�ZHUH�RYHUFRPH�VLPSO\�E\�
experience and experimentation with the tools. For revision 

FRQWURO��ZH�VHW�XS�D�JLW�DQQH[�WR�DXWR�FRPPLW�SURJUHVV�RQ�
P\�GLVVHUWDWLRQ�GDLO\��7KLV�UHPRYHG�WKH�EXUGHQ�RI�XVLQJ�WKH�
FRPPDQG�OLQH�LQWHUIDFH�RQ�D�UHJXODU�EDVLV�DQG�HQVXUHG�,�GLG�
QRW�VLPSO\�IRUJHW�WR�FRPPLW�IRU�ORQJ�SHULRGV��:H�ZHUH�QHY�
HU�DEOH�WR�IXOO\�RYHUFRPH�RXU�/D7H;�LVVXHV��VR�LQVWHDG��P\�
ZLIH��&KULVWLQH�/HPPHU�:HEEHU��ZURWH�DQ�2SHQ�'RFXPHQW�
)RUPDW� �2')�� H[SRUWHU� IRU� 6FULEEOH��:LWK� WKLV� WRRO�� ,�ZDV�
DEOH�WR�PDQXDOO\�FRPSOHWH�WKH� ODVW�����RI�WKH�IRUPDWWLQJ�
WKDW� ZH� ZHUH� KDYLQJ� GLIÀFXOW\� ZLWK�PDQXDOO\� XVLQJ� /LEUH�
2IÀFH��WKRXJK�2')�FDQ�EH�RSHQ�ZLWK�DQ\�ZRUG�SURFHVVRU��
7KH�GHFLVLRQ�WR�XVH�6FULEEOH�ZDV�PRVWO\�PDGH�EDVHG�RQ�RXU�
GHFLVLRQV� IRU� WKH� GLJLWDO� KXPDQLWLHV� ZRUNVKRSV� ZH·G� GH�
VLJQHG��)RU� WKH�ZRUNVKRSV��ZH·G�GHFLGHG�WR�XVH� WKH�FRGH�
HGLWRU�'U��5DFNHW�VLQFH�LW�ZDV�SXUSRVH�EXLOW�IRU�5DFNHW��KDG�
D� ORZ�EDUULHU� WR�HQWU\� IRU�QHZ�XVHUV��KDG�D� UHSO� �D�´UHDG�
HYDO�SULQW�ORRSµ�RU�D�WRRO�IRU�SURJUDPPHUV�WKDW�SURYLGHV�D�
space for experimentation and to show progress on a pro�
JUDP�GXULQJ�GHYHORSPHQW���DQG�KDG�DQ�DXWR�H[SRUW�WR�KWPO�
EXWWRQ�IRU�6FULEEOH�GRFXPHQWV��6LQFH�WKH�WLPHIUDPH�RI�WKH�
ZRUNVKRSV�ZDV� FRQVWUDLQHG� WR� WKUHH�KRXUV�� WKLV� HIÀFLHQF\�
RXW�RI�WKH�ER[�PDGH�WKH�SURFHVV�HDVLHU�WR�SLFN�XS��2QFH�RXU�
FXVWRP�2')�H[SRUWHU� LV�FOHDQHG�XS�DQG�UHOHDVHG�SXEOLFO\��
WKLV�ZLOO�IXUWKHU�H[SDQG�WKH�DGDSWDELOLW\�RI�WKLV�UHVRXUFH�WR�
SHRSOH�ZKR�DUH�MXVW�EHJLQQLQJ�ZLWK�SURJUDPPLQJ�HQYLURQ�
ments as research and writing tools. 

,Q�UHWURVSHFW��KRZHYHU��ZH�UHDOL]HG�WKDW�XVLQJ�D�PRUH�GH�
YHORSHG�FRGH�HGLWRU�VXFK�DV�(PDFV5 RU�9L��ZRXOG�KDYH�EHHQ�
D�PRUH�ORJLFDO�FKRLFH��,Q�WKH�PRQWKV�IROORZLQJ�WKH�VXEPLV�
VLRQ�RI�P\�GLVVHUWDWLRQ��,�KDYH�EHJXQ�OHDUQLQJ�WR�XVH�(PDFV��
ZKLFK�LV�D�PXFK�PRUH�SRZHUIXO�WRRO�IRU�ORQJ�WHUP�SURMHFWV�
EHFDXVH�LW�KDV�PRUH�IHDWXUHV�DQG�FDQ�EH�XVHG�ZLWK�DQ\�SUR�
JUDPPLQJ�ODQJXDJH��,W�KDV�D�FDOHQGDU�V\VWHP�DQG�DQ�RUJDQL�
]DWLRQDO�V\VWHP��2UJ�0RGH��EXLOW�LQ�ZKLFK�DOORZ�IRU�RXWOLQ�
LQJ��WDVN�DVVLJQPHQW��DQG�SODQQLQJ�� ,W�DOUHDG\�KDV�DQ�2')�
H[SRUWHU��ZKLFK�&KULVWLQH�XVHG�DV�D�PRGHO�IRU�FUHDWLQJ�WKH�
6FULEEOH� 2')� H[SRUWHU�� (PDFV� KDV� ´0DJLWµ�� DQ� LQWHJUDWHG�
DQG�PRUH�LQWXLWLYH�LQWHUIDFH�IRU�JLW��SHUPLWWLQJ�WKH�VWDJLQJ�
DQG�FRPPLWWLQJ�ÀOHV�IURP�ZLWKLQ�WKH�VDPH�WRROLQJ�RQH�XVHV�
IRU�GRFXPHQW�DXWKRULQJ�UDWKHU�WKDQ�GURSSLQJ�WR�JLW·V�GLIÀ�
FXOW�WR�XVH�FRPPDQG�OLQH�LQWHUIDFH6. +RZHYHU��(PDFV�KDV�D�
PXFK�KLJKHU�EDUULHU�WR�HQWU\�EHFDXVH�LW�ZDV�FUHDWHG�LQ�WKH�
QLQHWHHQ�VHYHQWLHV�DQG�WKHUHIRUH�� LWV�NH\ERDUG�FRPPDQGV�
predate and differ from most of the standard commands 

XVHG�WRGD\�
0\�H[SHULHQFH�XVLQJ�6FULEEOH�WR�ZULWH�P\�GLVVHUWDWLRQ�ZDV�
XQLTXH�DQG��LQ�PDQ\�ZD\V��H[SHULPHQWDO��7KHUH�ZHUH�OHDUQ�
LQJ�FXUYHV�DORQJ�WKH�ZD\�WKDW�H[FHHGHG�PRVW�GLVVHUWDWLRQ�
H[SHULHQFHV�� +RZHYHU�� ,� EHOLHYH� WKDW� LQFRUSRUDWLQJ� WKHVH�

0RUJDQ�/HPPHU�:HEEHU
V�GLVVHUWDWLRQ�ZRUNÁRZ�DV�VKH�LQFRUSRUDWHV�QRWHV�
written on the physical draft of her dissertation into the scribble sourcecode 
(right monitor), which is displayed via html in the browser (left monitor)”.

ARCHEOFOSS - SECTION 4: GENERAL
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KeyWorDS

'LJLWDO�+XPDQLWLHV��0DUNXS�ODQJXDJHV��5HYLVLRQ�FRQWURO��

AuThor

0RUJDQ�/HPPHU�:HEEHU
$UW�+LVWRU\��,QGHSHQGHQW�6FKRODU��(DVWKDPSWRQ��86$
PRUJDQOHPPHUZHEEHU#JPDLO�FRP

lIST oF FloSS SoFTWAre uSeD/ DATA rePoSITory AnD lIcence

��6FULEEOH��$SDFKH�/LFHQVH�Y��������5DFNHW�DQG�'U��5DFNHW��
0,7�OLFHQVH�DQG�WKH�$SDFKH�YHUVLRQ�����OLFHQVH��VRPH�FRP�
SRQHQWV� GLVWULEXWHG� XQGHU� WKH�*18� /HVVHU�*HQHUDO� 3XEOLF�
/LFHQVH��YHUVLRQ�������JLW�DQQH[��$*3/�YHUVLRQ���RU�KLJKHU�
�SDUWV� RI� JLW�DQQH[� DUH� OLFHQVHG� XQGHU� WKH�*3/�� %6'�� DQG�
RWKHU�OLFHQVHV���*18�(PDFV��*3/��/LEUH�2IÀFH��0R]LOOD�3XE�
OLF�/LFHQVH�Y����

enD noTeS
1´5DFNHW��WKH�3URJUDPPLQJ�/DQJXDJH�µ�DFFHVVHG�6HSWHPEHU�
���������KWWSV���UDFNHW�ODQJ�RUJ��
2��6FULEEOH��'HVFULELQJ�0XOWL�3DUW\�3URWRFROV�µ�DFFHVVHG�6HS�
WHPEHU����������KWWS���ZZZ�VFULEEOH�RUJ��
��/HPPHU�:HEEHU�DQG�/HPPHU�:HEEHU�������DFFHVVHG�6HS�
WHPEHU�����������3URJUDPPDEOH�3XEOLVKLQJ��'LJLWDO�+XPDQL�
WLHV� IRU� (YHU\RQH�µ� KWWSV���GXVW\FORXG�RUJ�PLVF�GLJLWDO�
KXPDQLWLHV��
�� �*LW�DQQH[�µ� DFFHVVHG� 6HSWHPEHU� ��� ������ KWWSV���JLW�
DQQH[�EUDQFKDEOH�FRP��
5��*QX�(PDFV�µ�DFFHVVHG�6HSWHPEHU����������KWWSV���ZZZ�
JQX�RUJ�VRIWZDUH�HPDFV��
6�́ 0DJLW��$�*LW�3RUFHODLQ�LQVLGH�(PDFV�µ�DFFHVVHG�6HSWHPEHU�
���������KWWSV���PDJLW�YF��

W\SHV�RI�SURJUDPPLQJ�WRROV�LQWR�UHVHDUFK�ZRUNÁRZV�KDV�VLJ�
QLÀFDQW� PHULW�� SDUWLFXODUO\� IRU� PXOWL�UHVHDUFKHU� SURMHFWV��
SURMHFWV�WKDW�LQYROYH�ODUJH�DPRXQWV�RI�GDWD�DQDO\VLV��RU�IRU�
WKRVH�SURMHFWV�ZKRVH�QHHGV�H[FHHG�VWDQGDUG�ZRUG�SURFHV�
VRUV��$Q\� SURMHFW�ZKLFK� UHTXLUHV�PXOWLSOH� XVHUV� WR� HGLW� D�
GRFXPHQW�FRXOG�EHQHÀW�IURP�UHYLVLRQ�FRQWURO�ZKLFK�PRQL�
tors who made changes, when and preserves older copies 

RI�WKH�GRFXPHQW� LQ�WKH�HYHQW�WKDW�DQ�HUURU� LV�PDGH��)XU�
WKHUPRUH��KDYLQJ�D�SXEOLFO\�DYDLODEOH�JLW�UHSRVLWRU\�ZKHUH�
WKH�GDWD��VRXUFH�FRGH��PHWKRGV��DQG�UHSRUWV�DUH�DYDLODEOH�
JUHDWO\�LQFUHDVHV�UHSURGXFLELOLW\��:KLOH�GLJLWDO�WRROV�DQG�SUR�
FHVVHV�KDYH� LQFUHDVLQJO\� UHYROXWLRQL]HG�WKH�ZD\�WKDW�GDWD�
DQG� UHVHDUFK�DUH� LQWHUSUHWHG��YLVXDOL]HG��DQG� VKDUHG�� WKH�
ZULWLQJ�ZRUNÁRZ�IRU�PDQ\�VFKRODUV�KDV�UHPDLQHG�UHODWLYHO\�
XQFKDQJHG��,PDJLQH�KRZ�PXFK�PRUH�ZH�FRXOG�DFKLHYH�LI�ZH�
WKLQN�RXWVLGH�RI�WKH��GRF[�

BIBlIoGrAPhIcAl reFerenceS

/HPPHU�:HEEHU�0RUJDQ��������´:RPHQ�DQG�:RRO�:RUNLQJ�
LQ� WKH�5RPDQ�(PSLUH�µ� 3K'�GLVV���8QLYHUVLW\� RI�:LVFRQVLQ�
0DGLVRQ��������KWWSV���POHPPHU�RUJ�GLVVHUWDWLRQ�

ABSTrAcT

'HYHORSHU� WRROV�� VXFK�DV�FRGH�HGLWRUV��PDUNXS� ODQJXDJHV��
DQG�UHYLVLRQ�FRQWURO�KDYH�D�JUHDWHU�UDQJH�RI�IXQFWLRQV�WKDQ�
ZRUG�SURFHVVRUV��$V�D�VFKRODU�HQJDJHG� LQ�ERWK�'LJLWDO�+X�
PDQLWLHV�DQG�WKH�)266�FRPPXQLW\��,�KDYH�EHFRPH�LQFUHDV�
LQJO\� LQWHUHVWHG� LQ� KRZ� WKHVH� WRROV� FDQ�EH� DSSOLHG� WR� UH�
VHDUFK�ZRUNÁRZV��,�ZURWH�P\�GLVVHUWDWLRQ�LQ�WKH�HGLWRU�'U��
5DFNHW� XVLQJ� 6FULEEOH�� DOORZLQJ� PH� WR� LQFRUSRUDWH� FRGH�
GLUHFWO\� LQWR�P\�GRFXPHQW�� ,Q� WKLV� WDON�� ,�ZLOO�GLVFXVV� WKH�
EHQHÀWV�DQG�SLWIDOOV�RI�WKLV�GHFLVLRQ��

)LJ������6DPSOH�6FULEEOH�VRXUFH�FRGH�XVHG�WR�JHQHUDWH�WKH�ÁLHU�IRU�WKH�3UR-
JUDPPDEOH�3XEOLVKLQJ�ZRUNVKRS��7KH�ÁLHU�GLVSOD\HG�WKH�3')�RXWSXW�RQ�WKH�
front, and the source code on the reverse.
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RE3DRAGON – A RESEARCH 
REGISTRY RESOURCE API FOR 
DATA DRAGONS
by Florian Thiery, Allard W. Mees

&DUWRJUDSKHUV� LQ� KLVWRULFDO�PDSV� XVHG� WKH� SKUDVH�Hic sunt 

dracones��KLVWRULFDOO\�WUDQVODWHG�DV��KHUH�EH�GUDJRQV��WR�GH�
VFULEH�DUHDV�ZKLFK�ZHUH�EH\RQG�WKH�NQRZQ�ZRUOG�RI�WKH�PDS�
FUHDWRU��7RGD\��WKH�GLJLWDO�GDWD�XQLYHUVH� LV� IXOO�RI�XQNQRZQ�
GDWD�� ZKLFK� KDYH� WR� EH� PDGH� )$,5� �)LQGDEOH�� $FFHVVLEOH��
,QWHURSHUDEOH�DQG�5HXVDEOH�� WR� LQWHJUDWH� WKHP� LQ�DUFKDHR�
ORJLFDO�UHVHDUFK��7KH�:RUOG�:LGH�:HE�RIIHUV�UHVHDUFKHUV�WKH�
SRVVLELOLW\�WR�VKDUH�UHVHDUFK�GDWD�DQG�HQDEOHV�WKH�FRPPXQLW\�
WR�SDUWLFLSDWH�LQ�WKH�VFLHQWLÀF�GLVFRXUVH�LQ�RUGHU�WR�JHQHUDWH�
SUHYLRXVO\�XQNQRZQ�NQRZOHGJH��+RZHYHU��PXFK�RI�WKLV�GDWD�
LV�QHLWKHU�GLUHFWO\�FRPSDUDEOH�DQG�DOLJQDEOH�QRU�ÀQGDEOH�RU�
DFFHVVLEOH��WKXV�UHVXOWLQJ�LQ�PRGHUQ�XQNQRZQ�'DWD�'UDJRQV�
�7KLHU\�HW�DO���������7KHVH�'DWD�'UDJRQV�ODFN�FRQQHFWLRQV�WR�
RWKHU�GDWDVHWV��ZKLFK�OHDGV�WR�D�ODFN�RI�LQWHURSHUDELOLW\�DQG��
LQ� VRPH� FDVHV�� XQXVDELOLW\��$� VHW� RI� WHFKQLTXHV�� VWDQGDUGV�
DQG�UHFRPPHQGDWLRQV�FDQ�EH�XVHG�WR�RYHUFRPH�WKHVH�VKRUW�
FRPLQJV��6HPDQWLF�:HE�DQG�/LQNHG�2SHQ�'DWD��/2'���%HUQ�
HUV�/HH� ������ DQG� FRQVHTXHQWO\� /LQNHG�2SHQ�8VDEOH� 'DWD1 

�/28'���7KH�&$$�6SHFLDO�,QWHUHVW�*URXS��6,*��RQ�6HPDQWLFV�
DQG�/28'�LQ�$UFKDHRORJ\��6,*�'DWD'UDJRQ2��ZDV�HVWDEOLVKHG�
LQ������WR�WDPH�DQG�XQYHLO�WKH�PRGHUQ�GDWD�GUDJRQV��7KRVH�
UHTXLUH�D�VDIH�ORFDWLRQ��D�VR�FDOOHG�'UDJRQ�/DLU��ZKHUH�WKH\�
FDQ�EH�FOXVWHUHG�DQG�PDGH�DFFHVVLEOH��7KLV�GDWD�GUDJRQ�/2'�
ODLU�ORFDWLRQ�DQG�LWV�PDFKLQH�UHDGDEOH�DFFHVVLELOLW\�DUH�FRP�
ELQHG� LQ� WKH� UH�GUDJRQ� WRRO� �� WKH� 5(VHDUFK� 5(VRXUFH� 5(J�
LVWU\� IRU�'DWD'UDJRQV��7KH� )/266� UH�GUDJRQ� WRRO� HQYLVDJHV�
WZR�DLPV���VW��SXEOLFDWLRQ�RI�RSHQ�H[WHQGDEOH�DUFKDHRORJ\�
UHODWHG�/2'�UHVRXUFH�FDWDORJXH��WKH�'UDJRQ�/DLU�� LQFOXGLQJ�
DXWKRULW\� GDWD� �H�J�� ,QWHJUDWHG�$XWKRULW\� )LOH� ��*1'��� WKH�

VDXUL��H�J��*HWW\�$$7��+HULWDJH�'DWD�9RFDEXODULHV���FRQWUROOHG�
YRFDEXODULHV��JD]HWWHHUV��H�J��*HR1DPHV��3OHLDGHV���VSDFH�
WLPH� JD]HWWHHUV� �H�J�� &KURQ2QWRORJ\�� 3HULRG2��� DV� ZHOO� DV�
W\SRORJLHV�DQG�GRPDLQ�VSHFLÀF�UHVRXUFHV��H�J��5RPDQ�2SHQ�
'DWD�� 1RPLVPD�� /LQNHG� 2SHQ� 6DPLDQ�:DUH��� �QG�� RIIHULQJ�
DQ�$3,� IRU� UHTXHVWLQJ� GLVWULEXWHG� /2'� UHVRXUFHV� �VR�FDOOHG�
'UDJRQ� ,WHPV��� SURYLGLQJ� UHVRXUFHV� LQ� D� VWDQGDUGLVHG� -621�
IRUPDW�EDVHG�RQ�-6.26��9R��HW�DO��������9R���������7KH�WRRO�
LV�FXUUHQWO\�EHLQJ�LPSOHPHQWHG�DV�SDUW�RI�WKH�5*=0�GLJLWDO�
UHVHDUFK� GDWD� LQIUDVWUXFWXUH�� ,W� SOD\V� DQ� HVVHQWLDO� UROH� LQ�
WKH�GHVLJQ�RI�DQ�RYHUDUFKLQJ�NH\ZRUG�UHJLVWU\��0HWD�,QGH[���
ZKLFK�HQDEOHV�DJJUHJDWLQJ�H[WHUQDO�GLVWULEXWHG�GDWD�UHVRXUF�
HV�LQ�RUGHU�WR�TXDOLI\�LQWHUQDO�GDWD��H�J��WKH�0HWD�,QGH[�WHUP�
0DLQ]�PD\�UHIHU�WR�5RPDQ��PHGLHYDO��RU�PRGHUQ�0DLQ]�, re�
VXOWLQJ�LQ�GLIIHUHQW�DJJUHJDWLRQ�UHIHUHQFHV���7KLV�SURFHVV�WR�
WUDQVIRUP�D�YRFDEXODU\�WHUP�LQWR�D�ODEHO�E\�OLQNLQJ�LW�WR�UHI�
HUHQFH�WKHVDXUL�FRQFHSWV�KDV�EHHQ�GHVFULEHG�LQ�3LRWURZVNL�HW�
DO����������7KLV�DSSURDFK�HQIRUFHV�LQWHURSHUDELOLW\�DQG�UHXV�
DELOLW\�� HQDEOLQJ�PDSSLQJ� RQ� H[WHUQDO�PDMRU� XQLRQ� V\VWHPV�
OLNH�(XURSHDQD��0RUHRYHU��WKHVH�DVSHFWV�SOD\�D�SLYRWDO�UROH�
LQ�WKH�SODQQHG�*HUPDQ�1DWLRQDO�5HVHDUFK�'DWD�,QIUDVWUXFWXUH�
�1)',��FRQVRUWLXP�1)',�2EMHFWV��%DVHG�RQ�FUHDWLQJ�D�-6.26�
HQKDQFHPHQW�1)',�2EMHFWV5��%DVHG�RQ�FUHDWLQJ�D�-6.26�HQ�
KDQFHPHQW��-6.26����UH�GUDJRQ�VXSSRUWV�WKH�IXUWKHUDQFH�RI�
LQWHUGLVFLSOLQDU\�PDMRU�H[LVWLQJ�NQRZOHGJH�KXEV�VXFK�DV�WKH�
%$572&6�UHJLVWU\�DQG�WKH�DFFRPSDQ\LQJ�6.26�EDVHG�PDSSLQJ�
tool Cocoda�.

7KH�UH�GUDJRQ�$3,�LV�FRGHG�LQ�-$9$�XVLQJ�0DYHQ�DQG�$SDFKH�
-HQD�DQG�LV�SXEOLVKHG�2SHQ�6RXUFH�RQ�*LW+XE���7KLHU\��������
7KH�UH�GUDJRQ�LV�EDVHG�RQ�WKH�/DEHOLQJ�6\VWHP�DSSURDFK��3L�
RWURZVNL�HW�DO��������7KLHU\�DQG�(QJHO�������DQG�WKH�UH�FDW�
$3,�.
7KH�EDVLV�RI�UH�GUDJRQ�LV�DQ�RQOLQH�FDWDORJXH�RI�/LQNHG�2SHQ�
'DWD�UHVRXUFHV��WKH�'UDJRQ�/DLU���ZKLFK� LQFOXGHV�QRUP�DQG�
DXWKRULW\�GDWD�UHVRXUFHV��H�J��*HWW\�$$7��:LNLGDWD��DV�ZHOO�
DV�GRPDLQ�VSHFLÀF�W\SRORJLHV�DQG�DUFKDHRORJLFDO�GDWD��H�J��
7HUUD�6LJLOODWD�SURGXFWLRQ�FHQWUHV��GLVWULEXWLRQ�VLWHV��SRWWHUV�
DQG�FHUDPLF� W\SRORJLHV��� VWRUHG�DV�5')� LQ�DQ�5')�-� WULSOH�
VWRUH��'UDJRQ�/DLUV�DUH�VHPDQWLFDOO\�PRGHOOHG�XVLQJ�WKH�/$'2�
RQWRORJ\��5*=0�/LQNHG�$UFKDHRORJLFDO�'DWD�2QWRORJ\���ZKLFK�
LV� EDVHG� RQ� WKH� 56(�7RROV� 2QWRORJ\� �7KLHU\� ������� 7DEOH� ��
GHPRQVWUDWHV�H[HPSODU\�WKH�*HWW\�$$7�'UDJRQ�/DLU�XVLQJ�WKH�
SUHÀ[HV�lado10 and wd11��
7KH� UH�GUDJRQ� RIIHUV� WKUHH� W\SHV� RI� $3,� VHUYLFHV�� �VW�� D�
VHDUFK�$3,�VHUYLFH�IRU�/2'�UHVRXUFHV�ZLWK�VWULQJ�DQG�GLVWDQFH�
VLPLODULW\���QG��DQ�$3,�UHVROYLQJ�VHUYLFH�IRU�/2'�UHVRXUFHV�UH�
ODWHG�WR�VSHFLÀF�85,V���UG��D�FDWDORJXH�$3,�IRU�'UDJRQ�/DLUV��
6HUYLFH�W\SHV���DQG���RIIHU�UHVXOWV�DFFRUGLQJ�WR�WKH�-6.26� 
IRUPDW�DQG�+70/��VHUYLFH�W\SH���SURYLGHV�DQ�LQWHURSHUDEOH�
RXWSXW�ZKLFK�LV�LQWHJUDEOH�LQ�RWKHU�UHVHDUFK�WRROV��H�J��WKH�
/DEHOLQJ�6\VWHP�

property value
rdf:type lado:DataDragonLair
owl:sameAs wd:Q611299
rdfs:label Getty AAT

lado:description controlled vocabulary used for describing items of art, 
architecture, and material culture

lado:author Getty Research Institute
lado:sparqlendpoint http://vocab.getty.edu/sparql

lado:hasLegalType lado:ResearchInstitution
lado:language lado:en

Fig. 1 – re3dragon � https://cloud.rgzm.de/index.php/s/2JaboQ6TTeLPXgC.

Tab. 1 - Dragon Lair example as RDF (Getty AAT).
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7KH�-6.26��-DYD6FULSW�2EMHFW�1RWDWLRQ�IRU�6LPSOH�.QRZOHGJH�
2UJDQL]DWLRQ� 6\VWHPV�� IRUPDW� GHÀQHV� D� -DYD6FULSW� 2EMHFW�
1RWDWLRQ� �-621�� VWUXFWXUH� WR� HQFRGH� .QRZOHGJH� 2UJDQLVD�
WLRQ�6\VWHPV��.26���9R���������-6.26� provides a standard�
LVHG� �*HR��-621��/'�� GDWD� PRGHO� DFFRUGLQJ� WR� -6.26� DV� D�
UHVSRQVH�WR�DQ�$3,�UHTXHVW��7DEOH���GHPRQVWUDWHV�WKH�-6.26� 
-621�UHVXOWV�IRU�*HWW\�$$7�UHTXHVWV��VKRZLQJ�-6.26�LWHPV�LQ�
UHG�DQG�-6.26��LWHPV�LQ�EOXH��7KLV�HQDEOHV�IXWXUH�HQKDQFH�
PHQWV�RI�WKH�-6.26�VWDQGDUG��H�J��VHPDQWLF�ORFDWLRQ�GHVFULS�
tions, mapping properties, as well as space and time typolo�
JLHV� �'LPHQVLRQDOO\� ([WHQGHG� ��,QWHUVHFWLRQ� 0RGHO�� $OOHQ·V�
,QWHUYDO�$OJHEUD��

BIBlIoGrAPhIcAl reFerenceS

%HUQHUV�/HH��7LP��������¶/LQNHG�'DWD���'HVLJQ�,VVXHV·. 
KWWSV���ZZZ�Z��RUJ�'HVLJQ,VVXHV�/LQNHG'DWD�KWPO.
3LRWURZVNL�0LFKDHO��*LRYDQQL�&RODYL]]D��)ORULDQ�
7KLHU\��DQG�.DL�&KULVWLDQ�%UXKQ��������¶7KH�/DEH�
OLQJ�6\VWHP��$�1HZ�$SSURDFK�WR�2YHUFRPH�WKH�9R�
FDEXODU\�%RWWOHQHFN·��,Q�'+�&$6(�,,��&ROODERUDWLYH�
$QQRWDWLRQV�RQ�6KDUHG�(QYLURQPHQWV��0HWDGDWD��
7RROV�DQG�7HFKQLTXHV�LQ�WKH�'LJLWDO�+XPDQLWLHV���
'+�&$6(�·�����²���)RUW�&ROOLQV��&$��86$��$&0�3UHVV��
GRL������������������������.

7KLHU\�)ORULDQ��������¶7KH�56(�7RROV�2QWRORJ\·��=H�
QRGR��GRL���������]HQRGR��������.

³³³��������UH�GUDJRQ���5(VHDUFK�5(VRXUFH�5(JLVWU\�
IRU�'DWD'UDJRQV��YHUVLRQ�Y������=HQRGR��GRL���������
]HQRGR��������.

7KLHU\�)ORULDQ�DQG�7KRPDV�(QJHO��������¶7KH�/DEHO�
OLQJ�6\VWHP��$�%RWWRP�XS�$SSURDFK�IRU�(QULFKHG�9R�
FDEXODULHV�LQ�WKH�+XPDQLWLHV·��,Q�CAA2015. Keep the 

5HYROXWLRQ�*RLQJ��3URFHHGLQJV�RI�WKH���UG�$QQXDO�
&RQIHUHQFH�RQ�&RPSXWHU�$SSOLFDWLRQV�DQG�4XDQWLWD�
tive Methods in Archaeology.��HGLWHG�E\�6WHIDQR�&DP�
SDQD��5REHUWR�6FRSLJQR��*DEULHOOD�&DUSHQWLHUR��DQG�
0DULDQQD�&LULOOR�����²����2[IRUG��$UFKDHRSUHVV�
7KLHU\�)ORULDQ��0DUWLQD�7URJQLW]��(WKDQ�*UXEHU�DQG�
'DYLG�:LJJ�:ROI��������¶Hic Sunt Dracones! The 

0RGHUQ�8QNQRZQ�'DWD�'UDJRQV·��-XO\��GRL���������
]HQRGR��������.

9R��-DNRE��������¶-6.26�'DWD�)RUPDW�IRU�.QRZOHGJH�
Organization Systems’. KWWSV���JEY�JLWKXE�LR�MVNRV�
MVNRV�KWPO.
9R��-DNRE��$QGUHDV�/HGO�DQG�8PD�%DODNULVKQDQ��������
¶8QLIRUP�'HVFULSWLRQ�$QG�$FFHVV�7R�.QRZOHGJH�2U�
JDQL]DWLRQ�6\VWHPV�:LWK�%DUWRF�$QG�-VNRV·��2FWREHU��
=HQRGR��GRL���������]HQRGR�������.

ABSTrAcT

7KH�UH�GUDJRQ��5(VHDUFK�5(VRXUFH�5(JLVWU\�IRU�'DWD'UDJ�
RQV��)/266�WRRO�HQYLVDJHV�WZR�DLPV���VW��SXEOLFDWLRQ�RI�
DQ�DUFKDHRORJ\�UHODWHG�RSHQ�H[WHQGDEOH�/2'�UHVRXUFH�
FDWDORJXH�LQFOXGLQJ�DXWKRULW\�GDWD��WKHVDXUL��JD]HWWHHUV��
�VSDFH���WLPH�JD]HWWHHUV�DV�ZHOO�DV�W\SRORJLHV�DQG�GRPDLQ�
VSHFLÀF�UHVRXUFHV���QG��UH�GUDJRQ�RIIHUV�DQ�$3,�IRU�UH�
TXHVWLQJ�GLVWULEXWHG�/2'�UHVRXUFHV��UHWXUQLQJ�UHVRXUFHV�
LQ�D�VWDQGDUGLVHG�-621�IRUPDW�EDVHG�RQ�-6.26��7KH�UH�
�GUDJRQ�LV�FRGHG�LQ�-$9$��DQG�2SHQ�6RXUFH�LV�SXEOLVKHG�RQ�
*LW+XE�

KeyWorDS

/LQNHG�2SHQ�'DWD��6.26��-6.26��-$9$��7KHVDXUL�&DWDORJXH�

AuThorS 
)ORULDQ�7KLHU\��$OODUG�:��0HHV

'HSDUWPHQW�RI�6FLHQWLÀF�,7��5|PLVFK�*HUPDQLVFKHV�
=HQWUDOPXVHXP��0DLQ]��*HUPDQ\1

FRUUHVSRQGLQJ�DXWKRU��
WKLHU\#UJ]P�GH

lIST oF FloSS SoFTWAre uSeD/ DATA rePoSITory AnD lIcence 
��UH�GUDJRQ��0,7�/LFHQVH����1HWEHDQV��$SDFKH�����/LFHQVH��
��$SDFKH�0DYHQ��$SDFKH�/LFHQVH��9HUVLRQ��������$SDFKH�
-HQD��$SDFKH�/LFHQVH��9HUVLRQ��������(FOLSVH�-HUVH\��(FOLSVH�
3XEOLF�/LFHQVH����

enD noTeS 
1�KWWSV���OLQNHG�DUW�ORXG���DFFHVVHG������������
2��KWWSV���FDD�LQWHUQDWLRQDO�RUJ�VSHFLDO�LQWHUHVW�JURXSV��
KWWS���GDWDGUDJRQ�OLQN��DFFHVVHG������������
��KWWSV���SOHLDGHV�VWRD�RUJ�SODFHV����������KWWS���LPSH�
ULXP�DKOIHOGW�VH�SODFHV����DFFHVVHG������������
��KWWS���VZV�JHRQDPHV�RUJ�����������KWWSV���ZZZ�ZLNLGD�
WD�RUJ�HQWLW\�4������DFFHVVHG������������
5�KWWSV���RVI�LR��W��H�ZLNL�KRPH���DFFHVVHG������������
6�KWWSV���EDUWRF�RUJ���DFFHVVHG������������
��KWWSV���FROL�FRQF�JEY�GH���DFFHVVHG������������
��KWWSV���JLWKXE�FRP�5*=0�UH�GUDJRQ��DFFHVVHG�
�����������
��KWWSV���JLWKXE�FRP�PDLQ]HG�UH�FDW��DFFHVVHG�
�����������
10�KWWS���DUFKDHRORJ\�OLQN�RQWRORJ\���DFFHVVHG�
�����������
11�KWWS���ZZZ�ZLNLGDWD�RUJ�HQWLW\���DFFHVVHG������������

/re3dragon/rest/search?repo=gettyaat&q=lion
[{
 “displayLabel”: {
 
 “en”: “Panthera leo (species)”
 },
 „type“: [„http://www.w3.org/2004/02/skos/core#Concept“],
 „lair“: {
 
 „scheme“: „Getty AAT“,
 
 „legaltype“: „lado:ResearchInstitution“,
 
 „id“: „ULBU3XXM“,
 
 „type“: „Thesaurus“,
 
 „wikidata“: „wd:Q611299“,
 
 „quality“: „lado:qualityHigh“,
 
 „group“: „lado:chreferencethesauriGroup“
 },
 “uri”: “http://vocab.getty.edu/aat/300310388”,
 „displayDesc“: {
 
 „en“: „Large, powerful species of cat that is well-muscled, with a large 
head, short legs, size and appearance that varies considerably between the sexes, and is 
unique among the cats in living in family groups or prides. [...]“
 },
 „similarity“: {
 
 „levenshtein“: 20.0,
 
 „dameraulevenshtein“: 20.0,
 
 „jarowinkler“: 0.52,
 
 „normalizedlevenshtein“: 0.91,
 
 „searchstring“: „lion“,
 
 „lairstring“: „Panthera leo (species)“
 }
}]

Tab. 2 - Dragon Lair example as RDF (Getty AAT).
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EPIGRAPHIC DATABASE ROME 
(EDR) TOWARDS RELATIONAL 
OPENNESS: DEVELOPMENT OF THE 
JSON FORMAT
E\�6LOYLD�2UODQGL��6DYHULR�*LXOLR�0DODWHVWD��
/DQIUDQFR�)DEULDQL

(SLJUDSKLF� 'DWDEDVH� 5RPH� �('5�� LV� D� KXJH� HSLJUDSKLF�
GDWDEDVH��D�FRQVWLWXHQW�SDUW�RI�WKH�,QWHUQDWLRQDO�)HGHUDWLRQ�
RI�HSLJUDSKLF�GDWDEDVHV�FDOOHG�´(OHFWURQLF�$UFKLYH�RI�*UHHN�
DQG� /DWLQ� (SLJUDSK\µ� �($*/(��� $V� VXFK�� LW� LV� H[SHFWHG�
WKDW� LW� FDQ� EH� FRQVXOWHG� ERWK� RQ� LWV� RZQ� DQG� WRJHWKHU�
ZLWK�WKH�RWKHU� IHGHUDWHG�EDQNV�WKURXJK�WKH�($*/(�SRUWDO�
�ZZZ�HDJOH�HDJOH�LW��� ,Q� DGGLWLRQ� WR� ('5�� WKH� )HGHUDWLRQ�
FXUUHQWO\�LQFOXGHV�WKH�(SLJUDSKLVFKH�'DWHQEDQN�+HLGHOEHUJ 
�('+��� WKH� (SLJUDSKLF� 'DWDEDVH� %DUL� �('%�� DQG� Hispania 

Epigraphica��+(��
$V� SDUW� RI� ($*/(� �ZKLFK� SURSRVHV� WKH� UHJLVWUDWLRQ� RI� DOO�
LQVFULSWLRQV�SULRU�WR�WKH��WK�FHQWXU\�$'��*UHHN�DQG�/DWLQ��
DFFRUGLQJ�WR�WKH�EHVW�H[LVWLQJ�HGLWLRQ��SRVVLEO\�ZLWK�IXUWKHU�
FKHFNV� DQG� DPHQGPHQWV� DQG� ZLWK� WKH� DFFRPSDQ\LQJ� RI�
VRPH�IXQGDPHQWDO�GDWD�DQG�LPDJHV��('5�KDV�EHHQ�JLYHQ�WKH�
HSLJUDSK\�RI�5RPH���H[FHSW�WKH�&KULVWLDQ�RQH��FRPSHWHQFH�
RI�('%���RI�WKH�,WDOLDQ�SHQLQVXOD��6LFLO\�DQG�6DUGLQLD�
$W� WKH�PRPHQW� LW� FROOHFWV� DV�PDQ\� DV� ������ LQVFULSWLRQV��
WKXV�GLYLGHG�DFFRUGLQJ�WR�WKH�DQFLHQW�$XJXVWDQ�regiones in 

ZKLFK� ,WDO\�ZDV�GLYLGHG��Aemilia�������Apulia et Calabria 

������ %UXWWLL� HW� /XFDQLD 1216, Etruria� ������ Latium et 

Campania��������Liguria�������Picenum�����, Regio incerta 

�����Roma��������Sabina et Samnium�������Sardinia�������
Sicily� ������ Transpadana� ������ 8PEULD� ����� Venetia et 

Histria�������
������SKRWRV�DUH�DGGHG�WR�WKLV�H[WUDRUGLQDU\�GRFXPHQWDU\�
heritage.

('5� FXUUHQWO\� DYDLOV� LWVHOI� RI� WKH� FROODERUDWLRQ� DQG�
WHFKQLFDO�VXSSRUW�RI�'LJL/DE��WKH�LQWHUGHSDUWPHQWDO�FHQWHU�
IRU� UHVHDUFK� RI� WKH� 8QLYHUVLW\� RI� 5RPH� �� /D� 6DSLHQ]D��
DQG� LV� SUHVHQWHG� DV� D� EUDQFKHG� VWUXFWXUH�� ZKLFK� KDV� LWV�
KHDGTXDUWHUV� LQ�5RPH�DW�WKH�/DWLQ�(SLJUDSK\�&KDLU�RI�WKH�
'HSDUWPHQW�RI�6FLHQFHV�RI�WKH�$QWLTXLW\�RI�WKH�8QLYHUVLW\�
RI�5RPH���/D�6DSLHQ]D��ZLWK�D�YDVW�QHWZRUN�RI�FROODERUDWRUV�
LQFOXGLQJ� 8QLYHUVLWLHV�� 6XSHULQWHQGHQFLHV�� RWKHU� HQWLWLHV�
DQG� LQGLYLGXDO� VFKRODUV�� 7KH� FXUUHQW� RUJDQL]DWLRQ� RI� WKH�
ZRUN� UHTXLUHV� WKDW�HDFK�WH[W�HQWHUHG�RQ�WKH�QHWZRUN�KDV�

EHHQ�FKHFNHG�DW�OHDVW�WZLFH�E\�D�FRPPLWWHH�RI�H[SHUWV�WR�
HQVXUH�JUHDWHU�FRQWURO�DQG�JUHDWHU�XQLIRUPLW\�RI�WKH�GDWD�
entered.

,Q� ����� DQ� ad hoc� ,QWHUQDWLRQDO� 6FLHQWLÀF� &RPPLWWHH�
GHFLGHG�WR�LQFOXGH�($*/(���('5��LQ�LWV�5RPDQ�FRPSRQHQW��
DPRQJ�WKH�SURMHFWV�RI�H[FHOOHQFH�RI�6DSLHQ]D���8QLYHUVLW\�
RI�5RPH�DQG�IRU�WKLV� UHDVRQ�WKH�6DSLHQ]D�5HVHDUFK�DZDUG�
ZDV� DZDUGHG� WR� LWV� FXUUHQW�PDQDJHUV�� *LDQ� /XFD� *UHJRUL�
DQG�6LOYLD�2UODQGL��LQ�WKH�SUHVHQFH�RI�WKH�3UHVLGHQW�RI�WKH�
,WDOLDQ�5HSXEOLF�
)URP�WKH�EHJLQQLQJ�LW�KDV�EHHQ�D�KLJKO\�FROODERUDWLYH�ZRUN��
WKDQNV� WR� FRQWULEXWLRQV� ERUQ� LQ� WKH� FRQWH[W� RI� GHJUHH�
WKHVHV��FROODERUDWLRQ�FRQWUDFWV�RU�WKH�VXSHUYLVLRQ�ZRUN�WKDW�
WKH�KHDGV�RI�WKH�YDULRXV�ZRUN�JURXSV�FDUU\�RXW�DOPRVW�GDLO\�
on the epigraphs of their competence, never separated 

IURP�D�EURDGHU� ORRN� DW� WKH� RWKHU� HQWULHV� LQ� WKH�GDWDEDVH�
DQG�JHQHUDOO\�DYDLODEOH�RQOLQH�
7KH� ZLOOLQJQHVV� WR� RSHQ� LQIRUPDWLRQ�� WKH� ZLGHVW� SRVVLEOH�
VKDULQJ� RI� NQRZOHGJH�� IUHHGRP� RI� DFFHVV� WR� GDWD�� ZDV�
IXUWKHU�FRQÀUPHG�E\�MRLQLQJ�WKH�(XURSHDQ�SURMHFW�($*/(��
´(XURSHDQD�QHWZRUN�RI�$QFLHQW�*UHHN�DQG�/DWLQ�(SLJUDSK\µ��
LW� LV� D� EHVW�SUDFWLFH� QHWZRUN� FR�IXQGHG� E\� WKH� (XURSHDQ�
&RPPLVVLRQ�� XQGHU� LWV� ,QIRUPDWLRQ� DQG� &RPPXQLFDWLRQ�
7HFKQRORJLHV� 3ROLF\� 6XSSRUW� 3URJUDPPH�� 7KH� (XURSHDQ�
SURMHFW� ZLOO� SURYLGH� D� VLQJOH� XVHU�IULHQGO\� SRUWDO� WR� WKH�
LQVFULSWLRQV� RI� WKH�$QFLHQW�:RUOG�� D�PDVVLYH� UHVRXUFH� IRU�
ERWK�WKH�FXULRXV�DQG�IRU�WKH�VFKRODUO\�
7KH�($*/(�%HVW�3UDFWLFH�1HWZRUN� LV�SDUW�RI�(XURSHDQD��D�
PXOWL�OLQJXDO�RQOLQH�FROOHFWLRQ�RI�PLOOLRQV�RI�GLJLWL]HG�LWHPV�
IURP� (XURSHDQ� PXVHXPV�� OLEUDULHV�� DUFKLYHV� DQG� PXOWL�
PHGLD� FROOHFWLRQV�� ($*/(� ZLOO� FROOHFW�� LQ� D� VLQJOH� UHDGLO\�
VHDUFKDEOH�GDWDEDVH��PRUH�WKDQ�����PLOOLRQ�LWHPV��FXUUHQWO\�
VFDWWHUHG�DFURVV����(8�FRXQWULHV��DV�ZHOO�DV� WKH�HDVW�DQG�
VRXWK�0HGLWHUUDQHDQ��7KH�SURMHFW�ZLOO�PDNH�DYDLODEOH� WKH�
YDVW� PDMRULW\� RI� WKH� VXUYLYLQJ� LQVFULSWLRQV� RI� WKH� *UHFR�
5RPDQ� ZRUOG�� FRPSOHWH� ZLWK� WKH� HVVHQWLDO� LQIRUPDWLRQ�
DERXW�WKHP�DQG��IRU�DOO�WKH�PRVW�LPSRUWDQW��D�WUDQVODWLRQ�
LQWR� (QJOLVK�� $� PXOWLOLQJXDO� :LNL� ZLOO� EH� VHW� XS� IRU� WKH�
enrichment and enhancement of epigraphic images and 

WH[WV��ZKLFK�ZLOO�SURYLGH�D�EDVLV�IRU�IXWXUH�WUDQVODWLRQV�RI�
LQVFULSWLRQV�LQWR�RWKHU�(XURSHDQ�ODQJXDJHV�
7KH� HQRUPRXV� DPRXQW� RI� GDWD� WKDW� KDV� EHHQ� JHQHUDWHG�
WKHUHIRUH� FRQVWLWXWHV� D� YHU\� SUHFLRXV� WRRO� IRU� VWXG\� DQG�
KLVWRULFDO�DUFKDHRORJLFDO� LQYHVWLJDWLRQ�� EXW� QRW� RQO\�� 7KH�
V\VWHPDWLF�ZRUN�WKDW�KDV�EHHQ�FDUULHG�RXW�LQ�UHFHQW�\HDUV��
E\�YDULRXV�('5�FROODERUDWRUV��RI� UHVHDUFK�RQ� WKH�DQWLTXHV�
PDUNHW��WKURXJK�WKH�VFUXWLQ\�RI�WKH�DXFWLRQ�FDWDORJV��ERWK�
SDSHU� DQG� RQOLQH�� RI� SXEOLVKHG� DQG� XQSXEOLVKHG� DQFLHQW�
LQVFULSWLRQV��JHQXLQH�RU�LPLWDWLRQ���LV�OHDGLQJ�WR�LQWHUHVWLQJ�
UHVXOWV� QRW� RQO\� LQ� WKH� VWXG\� RI� WKH� SKHQRPHQRQ� RI�
HSLJUDSKLF�IDOVLÀFDWLRQ�DQG�WKH�FKDQQHOV�RI�WKH�DQWLTXDULDQ�
WUDGH�� EXW� DOVR� IRU� WKH� SXUSRVH� RI� D�PRUH� FRUUHFW� XVH� RI�
WKH�PDWHULDO�WKXV�WUDFHG�DV�D�KLVWRULFDO�VRXUFH��WKDQNV�WR�D�
PRUH�SUHFLVH�FKURQRORJLFDO�SRVLWLRQLQJ�RI�GRFXPHQWV�ZKRVH�
FKDUDFWHULVWLFV� RI� ERWK� WKH� WH[W� DQG� WKH� VXSSRUW� DUH� QRZ�
NQRZQ�
7R�LQFUHDVH�WKH�V\VWHP·V�DELOLW\�WR�LQWHUDFW�LQ�WKLV�ZD\��IURP�
0DUFK� ����� DQ� $3,� �$SSOLFDWLRQ� 3URJUDPPLQJ� ,QWHUIDFH��
V\VWHP� LV� EHLQJ� GHYHORSHG� WKURXJK� D� VHULHV� RI� IXQFWLRQV��
SURFHGXUHV�DQG�YDULDEOHV�GHVLJQHG�WR�PDNH�WKH�LQIRUPDWLRQ�
VWRUHG�LQ�('5�LPPHGLDWHO\�LQWHUUHODWHG��$V�D�GDWD�H[FKDQJH�
IRUPDW��-621��-DYD6FULSW�2EMHFW�1RWDWLRQ��ZDV�FKRVHQ�� LQ�
UHODWLRQ� WR� WKH� ODQJXDJH� XVHG�� 3+3�� 7KH� VWUXFWXUH� RI� WKH�
-621�IROORZV�WKDW�RI�WKH�('5�FDUG��ZLWK�WKH�DGGLWLRQ�RI�85,��
GDWD�OLFHQVH��DXWKRULW\�DQG�ÀOH�FUHDWLRQ�GDWD�
7R� LOOXVWUDWH� DOO� WKH� VHDUFK� FRPELQDWLRQV�� WKH� SRVVLELOLWLHV�
DQG�WKH�SRVVLEOH�RXWSXWV��D�WLPHO\�VXSSRUW�GRFXPHQWDWLRQ�
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&DOGHOOL��0DULD�/HWL]LD�DQG�6LOYLD�2UODQGL��������
($*/(��VWRULD�GL�XQ
LGHD�GDOOH�RULJLQL�DOO
LQJUHVVR�GL�
(')��,Q�'LJ,WDOLD�����Q�������������
(YDQJHOLVWL��6LOYLD��������('5��+LVWRU\��3XUSRVH��DQG�
6WUXFWXUH��,Q�/DWLQ�RQ�VWRQH��HSLJUDSKLF�UHVHDUFK�
DQG�HOHFWURQLF�DUFKLYHV�����������
0DODWHVWD��6DYHULR�*LXOLR��������2SHQ�GDWD�H�SDWUL�
PRQLR�FXOWXUDOH��OR�VFHQDULR�LWDOLDQR��LQ�$UFKHRORJLD�
H�&DOFRODWRUL�������������
2UODQGL��6LOYLD�HW�$OLL��������('5���(IIHWWL�FROODWHUDOL�
���LQ�6FLHQ]H�GHOO
$QWLFKLWj�������������

AuThorS

6DYHULR�*LXOLR�0DODWHVWD1, Silvia Orlandi2��/DQIUDQFR�
)DEULDQL�

,QWHUGHSDUWPHQWDO�5HVHDUFK�&HQWHU�'LJL/DE��6DSL�
HQ]D�8QLYHUVLW\�RI�5RPH��,WDO\��� 
6FLHQFHV�RI�$QWLTXLW\�'HSDUWPHQW��6DSLHQ]D�8QLYHU�
VLW\�RI�5RPH��,WDO\2

ABSTrAcT

('5�LV�RQH�RI�WKH�LQWHUQDWLRQDO�UHIHUHQFH�SRLQWV�
IRU�FODVVLFDO�HSLJUDSK\��LQDXJXUDWHG�LQ�������LW�LV�
DERXW�WR�UHDFK�WKH�PLOHVWRQH�RI���������HSLJUDSKV��
7R�PDNH�DV�PXFK�GDWD�DV�SRVVLEOH�DFFHVVLEOH�DQG�
VKDUHDEOH�XQGHU�&&�OLFHQVH��DUH�EHLQJ�GHYHORSHG�D�
ZHE*,6�IRU�JHRUHIHUHQFLQJ�RI�HSLJUDSKV�DQG�DQ�$3,�
V\VWHP�WR�UHOHDVH�GDWD�LQ�-621�IRUPDW��VR�DV�WR�EH�
DEOH�WR�LQWHUDFW�ZLWK�RWKHU�UHSRVLWRULHV��HQFRXUDJH�
VFLHQWLÀF�UHVHDUFK�DQG�UH�XVH�LQ�RWKHU�SURMHFWV��
LQFOXGLQJ�DSSV��$5�95�DQG�JDPLÀFDWLRQ�V\VWHPV��

KeyWorDS

(SLJUDSK\��GDWDEDVH��MVRQ��LQWHURSHUDELOLW\��/2'

lIST oF FloSS SoFTWAre uSeD/ DATA rePoSITory AnD lIcence

('5�GDWD�DUH�UHOHDVHG�XQGHU�&&�E\�6$�����OLFHQFH�

LV�EHLQJ�GHYHORSHG��ZKLFK�ZLOO�EH�PDGH�DYDLODEOH�RQ�
WKH�RIÀFLDO�ZHEVLWH�ZKHQ�WKH�WHVWLQJ�SKDVH�ZLOO�EH�
completed.

Instead, the management of the images is 

SUREOHPDWLF��LQ�WKH�WHVWLQJ�SKDVHV��LQ�SURJUHVV��WKH�
photographs relating to the epigraphs were also 

WDNHQ�LQ�FRQVLGHUDWLRQ��EXW�XQIRUWXQDWHO\�RIWHQ�IDOO�
XQGHU� IXOO� FRS\ULJKW�E\� WKH� LQVWLWXWLRQV�KRVWLQJ� WKH�
WH[WXDO�GRFXPHQWV��WKHLU�GLVFORVXUH�RXWVLGH�WKH�('5�
IUDPHZRUN�� WKHUHIRUH�� DSSHDUV� QRW� SRVVLEOH� DW� WKH�
moment. From this point of view, we therefore hope 

for greater awareness of the opening and sharing 

RI� LQIRUPDWLRQ�� DLPHG� DW� VSUHDGLQJ� NQRZOHGJH� DQG�
FUHDWLQJ�QHZ�UHVHDUFK�DQG�DSSOLFDWLRQ�SRVVLELOLWLHV�

�UDVIRUPD]LRQH�H�SXEEOLFD]LRQH�GL�GDWL�
WHUULWRULDOL��LQ�FRQIRUPLWj�D�,163,5(

$VVLVWHQ]D�VX�+LJKW�9DOXH�'DWDVHWV��
$3,V���/RFDWLRQ�,QWHOOLJHQFH��'DWD�6SDFHV

C’è vita nel nostro mondo.
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(SVLORQ�,WDOLD�6�U�O�
9LDOH�GHOOD�&RQFRUGLD����
������0HQGLFLQR��&6�
7HO��H�)D[�������������������
LQIR#HSVLORQ�LWDOLD�LW

www.epsilon-italia.it
www.inspire-helpdesk.eu
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FULL IMMERSION IN CULTURAL 
HERITAGE ENVIRONMENTS:
A NEW IDEHA FOR DATA 
MANAGING AND DISPLAYING

E\�/XFD�%HYLODFTXD��%UXQR�)DQLQL��1LFROD�0DULQLHOOR��
Augusto Palombini, Vladimiro Scotto di Carlo, Anto�
nio Sorgente, Paolo Vanacore

,'(+$��,QQRYDWLRQ�IRU�'DWD�(ODERUDWLRQ�LQ�+HULWDJH�
$UHDV���LV�D�321�SURMHFW�FRRUGLQDWHG�E\�&15��DLPHG�
WR�DQ�RSHQ�SODWIRUP�IRU�UHDO�WLPH�DJJUHJDWLRQ�RI�
&XOWXUDO�+HULWDJH�HOHPHQWV��VLWHV��PRQXPHQWV��HWF���
GDWD��DQG�WKHLU��SDFNDJLQJ��LQ�VHWV�RI�LQIRUPDWLRQV�
IRU�GLIIHUHQW�WDUJHWV�RI�RXWOLQHG�SXEOLF��7KH�PDLQ�
WRRO�FRQFHLYHG�IRU�GLVSOD\LQJ�GDWD��VSUHDG�IURP�GLI�
IHUHQW�VRXUFHV��QHZV��GLJLWDO�OLEUDULHV��,R7��HWF���LV�
DQ�LPPHUVLYH�YLHZHU�FDSDEOH�WR�GLVSOD\������LPDJHV�
DQG�YLGHRV��DOO�PXOWLPHGLD�LQVHUWV�KWPO��FRPSDWLEOH��
DQG�PXOWL�ODQJXDJH�DXGLR�VLQWKHVL]HG�PHVVDJHV��6XFK�
D�WRRO�LV�KHUH�SUHVHQWHG��,W�KDV�EHHQ�SODQQHG�WKDQNV�
WR�WKH�HIIRUW�RI�&15�DQG�(QJLQHHULQJ��DQG�ZLOO�EH�UH�
OHDVHG�DFFRUGLQJ�WR�WKH�/*3/��WR�EHFRPH�D�WULJJHU�RI�
IXUWKHU�LQLWLDWLYHV�ERWK�FRPPHUFLDO�DQG�IUHH�

BDUS4 REST API: PROGRAMMATIC 
ACCESS TO BDUS4 WEB 
DATABASES TO BUILD RICH 
INTERNET APPLICATIONS 
OR DESKTOP APPS

E\�-XOLDQ��%RJGDQL

5(67�$3,V�DUH�D�SRSXODU�ZD\�IRU�GDWD�H[FKDQJH�EH�
WZHHQ�ZHE�DSSV��%DVHG�RQ�-621��WKH\�DUH�H[WUHPHO\�
HDV\�WR�FRQVXPH��%UDG\SXV�ZHE'%�LQWHJUDWHV�D�
VHFXUH�$3,�WR�H[SRVH�WKH�FRQWHQWV�RI�D�GDWDEDVH�
WKURXJK�+773�XVLQJ�-621��7KH�ZRUNVKRS�ZLOO�IRFXV�
RQ�D�FRPSOHWH�RYHUYLHZ�RI�WKLV�IXQFWLRQDOLW\�DQG�ZLOO�
LQWURGXFH�WKH�SDUWLFLSDQWV�WR�VKRUW64/��D�VHFXUH�DQG�
FRPSDFW�YHUVLRQ�RI�64/�XVHG�WR�FRPPXQLFDWH�ZLWK�
%'86���7KH�$3,�FDQ�EH�XVHG�WR�EXLOG�ZHE�DSSV�RU�WR�
FRQVXPH�GDWD�RQ�'HVNWRS�DSSOLFDWLRQV��HV��4*,6��

DAL CIELO ALLA TERRA FIN SULLA 
CARTA CON PYARCHINIT
by Roberto Montagnetti

,O�:RUNVKRS�WUDWWHUj�GL�WXWWR�O
LPSLDQWR�GL�JHVWLRQH�
GL�XQR�VFDYR�DUFKHRORJLFR�DWWUDYHUVR�4*,6�H�LO�VXR�
SOXJLQ�SHU�O
DUFKHRORJLD�3\DUFKLQLW����,O�SDUWHFL�
SDQWH�VDUj�LQ�JUDGR�GL�JHVWLUH�WXWWR�LO�SURFHVVR�
dall’impianto del rilievo dalla fotogrammetria da 

GURQH�ÀQR�DOOD�UHOD]LRQH�VWDPSDWD��,Q�TXHVWR�ZRUN�
VKRS�LOOXVWUHUHPR�LQIDWWL�FRPH�IDU�LQWHUDJLUH�WUD�
ORUR�SL��SURFHGXUH�DGRWWDWH�QHJOL�VFDYL�DUFKHRORJLFL�
di ricerca o legati all’archeologia preventiva e alle 

Carte di potenziale archeologico. Vedremo vari 

PHWRGL�GL�DOOLQHDPHQWR�GL�SL��SURJHWWL�GL�VFDYR�VX�
XQ·XQLFD�EDVH�*,6��FRPH�JHRULIHULUH�OD�VWUDWLJUDÀD��
JHVWLUH�OH�VFKHGH�86��SHULRGL]]DUH�H�UDJJUXSSDUH�OH�
86�LQ�VWUXWWXUH��JHQHUDUH�PDWUL[�H�WDYROH�FRPSRVLWH�
GL�IDVH��ÀQR�DOOD�FUHD]LRQH�GL�XQD�UHOD]LRQH�

ARCHEOFOSS - WORKSHOP
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DIRETTIVA 2019/790/UE E BENI 
CULTURALI

di Marco Ciurcina, Piergiovanna Grossi

/R�VFRUVR���JLXJQR������VRQR�VFDGXWL�L�WHUPLQL�SHU�LO�UHFHSLPHQWR�
GHOOD�'LUHWWLYD����������8(��VXO�GLULWWR�G·DXWRUH1.

/R�6FKHPD�GL�GHFUHWR�OHJLVODWLYR�UHFDQWH�DWWXD]LRQH�GHOOD�GLUHW�
WLYD��8(����������VXO�GLULWWR�G·DXWRUH�H�VXL�GLULWWL�FRQQHVVL�QHO�
PHUFDWR�XQLFR�GLJLWDOH�H�FKH�PRGLÀFD� OH�GLUHWWLYH������&(�H�
��������&(�������q�DWWXDOPHQWH�DOO·HVDPH�GHO�3DUODPHQWR�SHU�
LO�SUHYLVWR�SDUHUH�SDUODPHQWDUH��D�EUHYH�q�DWWHVD�OD�FRQFOXVLRQH�
del procedimento2.

/D�GLUHWWLYD����������YDORUL]]D�JOL�LVWLWXWL�GL�WXWHOD�GHO�SDWULPR�
QLR�FXOWXUDOH��GHÀQLWL�DOO·DUW�����Q����
$OO·DUW����SUHYHGH�XQ¶HFFH]LRQH�SHU�OH�ULSURGX]LRQL�H�OH�HVWUD]LR�
QL�HIIHWWXDWH�GD�LVWLWXWL�GL�WXWHOD�GHO�SDWULPRQLR�FXOWXUDOH�DL�ÀQL�
GHOO¶HVWUD]LRQH��SHU�VFRSL�GL�ULFHUFD�VFLHQWLÀFD��GL�WHVWR�H�GL�GDWL�
GD�RSHUH�R�DOWUL�PDWHULDOL�FXL�HVVL�KDQQR�OHJDOPHQWH�DFFHVVR�
$OO·DUW����SUHYHGH�XQ¶HFFH]LRQH�SHU�FRQVHQWLUH�DJOL� LVWLWXWL�GL�
WXWHOD�GHO�SDWULPRQLR�FXOWXUDOH�GL�UHDOL]]DUH�FRSLH�GL�TXDOXQTXH�
opera o altri materiali presenti permanentemente nelle loro 

UDFFROWH��LQ�TXDOVLDVL�IRUPDWR�R�VX�TXDOVLDVL�VXSSRUWR��DL�ÀQL�GL�
FRQVHUYD]LRQH�GL�GHWWD�RSHUD�R�DOWUL�PDWHULDOL� H�QHOOD�PLVXUD�
necessaria a tale conservazione.

$OO·DUW����SUHYHGH�

�� FKH� XQ� RUJDQLVPR� GL� JHVWLRQH� FROOHWWLYD�� FRQIRUPHPHQWH�
ai mandati ad esso conferiti dai titolari di diritti, a certe con�
GL]LRQL�SRVVD�FRQFOXGHUH�XQ�FRQWUDWWR�GL�OLFHQ]D�QRQ�HVFOXVLYD�
D�ÀQL�QRQ�FRPPHUFLDOL�FRQ�XQ�LVWLWXWR�GL�WXWHOD�GHO�SDWULPRQLR�
FXOWXUDOH�SHU�OD�ULSURGX]LRQH��OD�GLVWULEX]LRQH��OD�FRPXQLFD]LRQH�
DO�SXEEOLFR�R�OD�PHVVD�D�GLVSRVL]LRQH�GHO�SXEEOLFR�GL�RSHUH�R�DOWUL�
PDWHULDOL�IXRUL�FRPPHUFLR�SUHVHQWL�LQ�PRGR�SHUPDQHQWH�QHOOD�
UDFFROWD�GL�GHWWR�LVWLWXWR��LQGLSHQGHQWHPHQWH�GDO�IDWWR�FKH�WXWWL�
L�WLWRODUL�GHL�GLULWWL�RJJHWWR�GHOOD�OLFHQ]D�DEELDQR�R�PHQR�FRQ�
IHULWR�XQ�PDQGDWR�DOO¶RUJDQLVPR�GL�JHVWLRQH�FROOHWWLYD�
��XQ·HFFH]LRQH�R�XQD�OLPLWD]LRQH�DL�GLULWWL�SHU�FRQVHQWLUH�DJOL�
LVWLWXWL�GL� WXWHOD�GHO�SDWULPRQLR�FXOWXUDOH��D�FHUWH�FRQGL]LRQL��
GL�PHWWHUH�D�GLVSRVL]LRQH��D�ÀQL�QRQ�FRPPHUFLDOL��RSHUH�R�DOWUL�
PDWHULDOL�IXRUL�FRPPHUFLR�SUHVHQWL�LQ�PRGR�SHUPDQHQWH�QHOOD�
loro raccolta.

/R�VFKHPD�GL�GHFUHWR�OHJLVODWLYR�DWWXD�WDOL�DUWLFROL�SUHYHGHQGR�
O·DGR]LRQH�GL�QXRYH�GLVSRVL]LRQL�GHOOD�/HJJH�����������LQ�SDUWL�
FRODUH�SUHYHGH�

��DOO·DUW�����FRPPD����OHWW��H��O·DGR]LRQH�GHOO·DUW������FRPPD�
��bis�

��DOO·DUW�����FRPPD����OHWW��J��O·DGR]LRQH�GHOO·DUW�����ter�
��all’art. 1, comma 1, lett. m, l’adozione degli articoli da 

����undecies D�����septiesdecies3.

4XDORUD�UHFHSLWH��WDOL�QRUPH�IDYRULUHEEHUR�JOL�LVWLWXWL�GL�WXWHOD�
GHO�SDWULPRQLR�FXOWXUDOH�FRQVHQWHQGRJOL�GL�UHDOL]]DUH�FRSLH�SHU�
VFRSL�GL�ULFHUFD�VFLHQWLÀFD�H�R�GL�FRQVHUYD]LRQH�GHOOH�RSHUH�H�GL�
XWLOL]]DUH�OLEHUDPHQWH��DQFKH�PHWWHQGROH�D�GLVSRVL]LRQH�GHJOL�
XWHQWL��OH�RSHUH�IXRUL�FRPPHUFLR�SUHVHQWL�QHOOH�ORUR�UDFFROWH�
/D�GLUHWWLYD����������DOO·DUW�����SUHYHGH�FKH�JOL�6WDWL�PHPEUL�
SURYYHGRQR�D�FKH��DOOD�VFDGHQ]D�GHOOD�GXUDWD�GL�SURWH]LRQH�GL�
XQ·RSHUD�GHOOH�DUWL�YLVLYH��LO�PDWHULDOH�GHULYDQWH�GD�XQ�DWWR�GL�
ULSURGX]LRQH�GL�WDOH�RSHUD�QRQ�VLD�VRJJHWWR�DO�GLULWWR�G·DXWRUH�
R�D�GLULWWL�FRQQHVVL��D�PHQR�FKH�LO�PDWHULDOH�ULVXOWDQWH�GD�WDOH�
DWWR�GL�ULSURGX]LRQH�VLD�RULJLQDOH�QHO�VHQVR�FKH�FRVWLWXLVFH�XQD�
FUHD]LRQH�LQWHOOHWWXDOH�SURSULD�GHOO·DXWRUH�

/·DUW�����YHUUHEEH�DWWXDWR�DL�VHQVL�GHOO·DUW�����FRPPD����OHWW��
D���GHOOR�6FKHPD�GL�GHFUHWR�OHJLVODWLYR�LQWURGXFHQGR�DOOD�OHJJH�
�������LO�QXRYR�DUW�����quater� FKH��QHOO·DWWXDOH�IRUPXOD]LRQH��
espressamente prevede che ´$OOD�VFDGHQ]D�GHOOD�GXUDWD�GL�SUR�
WH]LRQH�GL�XQ·RSHUD�GHOOH�DUWL�YLVLYH��DQFKH�FRPH� LQGLYLGXDWH�
DOO·DUWLFROR����LO�PDWHULDOH�GHULYDQWH�GD�XQ�DWWR�GL�ULSURGX]LRQH�
GL�WDOH�RSHUD�QRQ�q�VRJJHWWR�DO�GLULWWR�G·DXWRUH�R�D�GLULWWL�FRQ�
QHVVL��VDOYR�FKH�FRVWLWXLVFD�XQ·RSHUD�RULJLQDOH��GL�SURWH]LRQH�GL�
XQ·RSHUD�GHOOH�DUWL��5HVWDQR�IHUPH�OH�GLVSRVL]LRQL�LQ�PDWHULD�GL�
ULSURGX]LRQH�GHL�EHQL�FXOWXUDOL�GL�FXL�DO�GHFUHWR�OHJLVODWLYR����
JHQQDLR�������Q�����µ�5

/·XOWLPD�SDUWH�q�GL�SDUWLFRODUH�LQWHUHVVH�LQ�TXDQWR�VXSHUD�OH�LSR�
tesi6 VHFRQGR�OH�TXDOL�OD�QXRYD�GLUHWWLYD�DYUHEEH�SRWXWR�LPSDW�
WDUH�VXO�GLVSRVWR�GHJOL�DUWW������H�VHJ��GHO�GHFUHWR�OHJLVODWLYR����
JHQQDLR�������Q������FKH��LQ�VLQWHVL��FRQVHQWH�O·XVR�FRPPHUFLDOH�
GL�ULSURGX]LRQL�GL�EHQL�FXOWXUDOL�GL�SURSULHWj�SXEEOLFD�VROR�SUHYLR�
DFFRUGR�HG�HYHQWXDOH�SDJDPHQWR�GL�XQ�FDQRQH�DOO·HQWH�FXVWRGH�
GHO�EHQH�R�GHL�EHQL�ULSURGRWWL�
&RQ� LO� UHFHSLPHQWR�GHOOD�'LUHWWLYD�(XURSHD����������� VWDQGR�
DOOR�6FKHPD�GL�GHFUHWR�OHJLVODWLYR�DWWXDOPHQWH�LQ�HVDPH��QXO�
OD�FDPELD�QHOOD�VRVWDQ]D�LQ�PHULWR�DO�UHJLPH�DXWRUL]]DWRULR�GL�
ULSURGX]LRQH� GHL� EHQL� FXOWXUDOL� GL� SURSULHWj� SXEEOLFD� SUHYLVWR�
GDO�&RGLFH�GHL�%HQL�&XOWXUDOL��*OL�DUWW������H�VHJ��GHO�&RGLFH�
FRQWLQXDQR�D�ULPDQHUH�LO�ULIHULPHQWR�SHU�O·DXWRUL]]D]LRQH�DP�
PLQLVWUDWLYD�QHO�FDVR�GL�ULSURGX]LRQL�D�VFRSR�GL�OXFUR�H�QHJOL�DOWUL�
casi previsti.

,QYHFH��LO�QXRYR�DUW�����quater LQWHUIHULVFH�FRQ�JOL�DUWW��������
GHOOD�/HJJH���������3URWH]LRQH�GHO�GLULWWR�G·DXWRUH�H�GL�DOWUL�
GLULWWL�FRQQHVVL��L�TXDOL�QRUPDQR�OH�IRWRJUDÀH�VHPSOLFL�.
$OO·DUW�����VL�ID�HVSOLFLWR�ULIHULPHQWR�DOOH�´ULSURGX]LRQL�GL�RSHUH�
GHOO·DUWH�ÀJXUDWLYDµ�PHQWUH�´1RQ�VRQR�FRPSUHVH�OH�IRWRJUDÀH�
GL�VFULWWL��GRFXPHQWL��FDUWH�GL�DIIDUL��RJJHWWL�PDWHULDOL��GLVHJQL�
WHFQLFL�H�SURGRWWL�VLPLOL�µ�
0D�DOOH�ULSURGX]LRQL�GL�RSHUH�GHOO·DUWH�YLVLYD�FKH�VLDQR�LQ�SXE�
EOLFR�GRPLQLR�VL�DSSOLFKHUHEEH�LO�QXRYR�DUW�����quater previsto 

dallo Schema di decreto legislativo, che fa venir meno il diritto 

FRQQHVVR�VXOOH�IRWRJUDÀH�VHPSOLFL�SUHYLVWR�GDJOL�DUWW�����H�VHJ��
�GLULWWR�FKH�GXUD�VROR����DQQL�H�FKH�VL�DSSOLFD�DOOH�IRWRJUDÀH�FKH�
QRQ�VRQR�RSHUH�FUHDWLYH��
1HOOD�VRVWDQ]D��OH�VHPSOLFL�IRWRJUDÀH��QRQ�TXLQGL�OH�IRWRJUDÀH�
FKH�VLDQR�RULJLQDOL�QHO�VHQVR�FKH�FRVWLWXLVFDQR�XQD�FUHD]LRQH�LQ�
WHOOHWWXDOH�SURSULD�GHOO·DXWRUH��GL�RSHUH�GHOO·DUWH�YLVLYD�LQ�SXE�
EOLFR�GRPLQLR�QRQ�VDUDQQR�SL��WXWHODWH�

:RUNÁRZ�
,O�:RUNVKRS�VL�GLYLGH�LQ�GXH�VH]LRQL�
�� XQ·HVSRVL]LRQH�IURQWDOH��PLUDWD�D�LQWURGXUUH�VLQWHWLFD�

PHQWH�LO�FRQWHVWR�OHJLVODWLYR�DWWXDOH�LQ�PDWHULD�GL�EHQL�
FXOWXUDOL�

�� XQR�VSD]LR�GL�GLVFXVVLRQH��LQ�FXL�YHUUDQQR�SURSRVWL�DS�
SURIRQGLPHQWL�VSHFLÀFL�H�LQ�FXL�L�SDUWHFLSDQWL�VDUDQQR�
invitati a intervenire con domande o osservazioni.

ABSTrAcT

,O���JLXJQR������q�VFDGXWR�LO�WHUPLQH�GL�UHFHSLPHQWR�GHOOD�GL�
UHWWLYD����������8(�VXO�GLULWWR�G·DXWRUH��,O�WHVWR�GHOOD�GLUHWWLYD�
ID�ULIHULPHQWR�LQ�GLYHUVL�SXQWL�DO�´SDWULPRQLR�FXOWXUDOHµ�H�DJOL�
´LVWLWXWL�GL�WXWHOD�GHO�SDWULPRQLR�FXOWXUDOHµ��'¶LQWHUHVVH�VRQR�JOL�
DUWW����������H�O·DUW������FKH�q�GHVWLQDWR�D�LQWHUIHULUH�FRQ�LO�GLULWWR�
H[�DUW�����H�VHJXHQWL�GHOOD�/HJJH����������LQ�PHULWR�DOOH�ULSUR�
GX]LRQL�GHL�EHQL�FXOWXUDOL�

KeyWorDS

'LUHWWLYD����������8(��&RGLFH�GHL�%HQL�&XOWXUDOL�H�GHO�3DHVDJ�
JLR��'��/JV������������/HJJH�VXO�GLULWWR�G·DXWRUH�H�VXL�GLULWWL�FRQ�
QHVVL��/HJJH������������ULSURGX]LRQH�GHL�EHQL�FXOWXUDOL��/HJLV�
ODWXUD�������'LVHJQR�GL�OHJJH�Q�������
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AuThorS

0DUFR�&LXUFLQD1��3LHUJLRYDQQD�*URVVL2

6WXGLR�OHJDOH�&LXUFLQD��7RULQR��,WDOLD��8QLYHUVLWj�GHJOL�6WXGL�GL
Verona, Verona, Italia1

$XWRUH�GL�ULIHULPHQWR��SLHUJLRYDQQD�JURVVL#XQLYU�LW

enD noTeS
1�´'LUHWWLYD��8(�����������GHO�3DUODPHQWR�HXURSHR�H�GHO�&RQ�
VLJOLR��GHO����DSULOH�������VXO�GLULWWR�G
DXWRUH�H�VXL�GLULWWL�FRQQHVVL�
QHO�PHUFDWR�XQLFR�GLJLWDOH�H�FKH�PRGLÀFD�OH�GLUHWWLYH������&(�H�
��������&(��7HVWR�ULOHYDQWH�DL�ÀQL�GHO�6((��µ��(85�/H[��DFFHVVR�
$JRVWR����� ������ KWWSV���HXU�OH[�HXURSD�HX�OHJDO�FRQWHQW�,7�
7;7�"XUL &(/(;��$�����/�����
2�´$WWR�GHO�*RYHUQR�������6FKHPD�GL�GHFUHWR�OHJLVODWLYR�UHFDQWH�
DWWXD]LRQH�GHOOD�GLUHWWLYD��8(�����������VXO�GLULWWR�G
DXWRUH�H�
VXL�GLULWWL�FRQQHVVL�QHO�PHUFDWR�XQLFR�GLJLWDOH�H�FKH�PRGLÀFD�OH�
GLUHWWLYH������&(�H���������&(������µ��&DPHUD�GHL�'HSXWDWL��
DFFHVVR�$JRVWR�����������KWWSV���ZZZ�FDPHUD�LW�OHJ������"DW
WR ���	WLSR$WWR $WWR	LG/HJLVODWXUD ��	WDE ���TXL�OD�ER]]D�GL�
GHFUHWR�OHJLVODWLYR�WUDVPHVVD�DO�SDUODPHQWR��́ &DPHUD�GHL�'HSX�
WDWL��Q�������$WWR�GHO�*RYHUQR�VRWWRSRVWR�D�SDUHUH�SDUODPHQWDUH��
7UDVPHVVR�DOOD�3UHVLGHQ]D�LO���DJRVWR�������6FKHPD�GL�GHFUHWR�
OHJLVODWLYR�UHFDQWH�DWWXD]LRQH�GHOOD�GLUHWWLYD��8(����������VXO�
GLULWWR�G
DXWRUH�H�VXL�GLULWWL�FRQQHVVL�QHO�PHUFDWR�XQLFR�GLJLWDOH�
FKH�PRGLÀFD�OH�GLUHWWLYH������&(�H���������&(������µ��&DP�
HUD�GHL�'HSXWDWL��DFFHVVR�$JRVWR�����������KWWS���GRFXPHQWL�
FDPHUD�LW�DSSV�QXRYRVLWR�DWWLJRYHUQR�6FKHGDODYRUL�JHW7HVWR�
DVK["ÀOH �����SGI	OHJ ;9,,,�SDJHPRGH QRQH�
��3HU�L�WHVWL�GHJOL�DUWLFROL�FLWDWL�VL�ULPDQGD�DOOR�6FKHPD�GL�GH�
FUHWR�OHJLVODWLYR��´&DPHUD�GHL�'HSXWDWL��Q�������$WWR�GHO�*RY�
HUQR� VRWWRSRVWR� D� SDUHUH� SDUODPHQWDUH�� 7UDVPHVVR� DOOD� 3UHV�
idenza il 6 agosto 2021. Schema di decreto legislativo recante 

DWWXD]LRQH�GHOOD� GLUHWWLYD� �8(���������� VXO� GLULWWR�G
DXWRUH�H�
VXL�GLULWWL�FRQQHVVL�QHO�PHUFDWR�XQLFR�GLJLWDOH�FKH�PRGLÀFD�OH�
GLUHWWLYH������&(�H���������&(������µ��&DPHUD�GHL�'HSXWDWL��
DFFHVVR� $JRVWR� ���� ������ KWWS���GRFXPHQWL�FDPHUD�LW�DSSV�
QXRYRVLWR�DWWLJRYHUQR�6FKHGDODYRUL�JHW7HVWR�DVK["ÀOH �����
SGI	OHJ ;9,,,�SDJHPRGH QRQH�
��&IU��QRWD���
5�,O�FLWDWR�DUW����GHOOD�/HJJH��������GHVFULYH�OH�DUWL�YLVLYH��DO�FRP�
PD���OH�DUWL�ÀJXUDWLYH��́ ���OH�RSHUH�GHOOD�VFXOWXUD��GHOOD�SLWWXUD��
GHOO
DUWH�GHO�GLVHJQR��GHOOD�LQFLVLRQH�H�GHOOH�DUWL�ÀJXUDWLYH�VLPL�
ODUL��FRPSUHVD�OD�VFHQRJUDÀDµ��´/HJJH����DSULOH�������Q�������
3URWH]LRQH�GHO�GLULWWR�G
DXWRUH�H�GL�DOWUL�GLULWWL�FRQQHVVL�DO�VXR�
HVHUFL]LR�� ����8������� �8OWLPR� DJJLRUQDPHQWR� DOO
DWWR� SXEEOL�
FDWR�LO������������µ��1RUPDWWLYD��,O�SRUWDOH�GHOOD�OHJJH�YLJHQWH��
DFFHVVR� $JRVWR� ���� ������ KWWSV���ZZZ�QRUPDWWLYD�LW�DWWR�
FDULFD'HWWDJOLR$WWR"DWWR�GDWD3XEEOLFD]LRQH*D]]HWWD ��������
��	DWWR�FRGLFH5HGD]LRQDOH ���8����	TXHU\6WULQJ ��)PHVH3
URYYHGLPHQWR��'���IRUP7\SH��'ULFHUFDBVHPSOLFH���QXPHUR
$UWLFROR��'���QXPHUR3URYYHGLPHQWR��'������WHVWR��'���J
LRUQR3URYYHGLPHQWR��'���DQQR3URYYHGLPHQWR��'����	FXUUH
QW3DJH ��
6�6L�YHGD��SHU�XQD�YLVLRQH�G·LQVLHPH�H�FRPSOHVVLYD�GHO�GLEDWWLWR��
´$GHRQ��ULYLVWD�GL�DUWL�H�GLULWWR�RQ� OLQH��QXPHUR���������� LVVQ�
���������µ��$GHRQ��ULYLVWD�GL�DUWL�H�GLULWWR�RQ�OLQH��DFFHVVR�$JR�
VWR� ���� ������ KWWS���ZZZ�DHGRQ�PXOLQR�LW�DUFKLYLR��������
index121.htm.
��$UWW�����������&RGLFH�GHL�%HQL�&XOWXUDOL�H�GHO�3DHVDJJLR��´'H�
FUHWR�/HJLVODWLYR����JHQQDLR�������Q����
&RGLFH�GHL�EHQL�FXOWXUDOL�H�GHO�SDHVDJJLR��DL�VHQVL�GHOO
DUWLFROR�
��� GHOOD� OHJJH� �� OXJOLR� ������ Q�� ����� �8OWLPR� DJJLRUQD�
PHQWR� DOO
DWWR� SXEEOLFDWR� LO� �����������µ�� 1RUPDWWLYD�� ,O�
SRUWDOH� GHOOD� OHJJH� YLJHQWH�� DFFHVVR� $JRVWR� ���� ������ KWW�
SV���ZZZ�QRUPDWWLYD�LW�DWWR�FDULFD'HWWDJOLR$WWR"DWWR�
GDWD3XEEOLFD]LRQH*D]]HWWD ����������	DWWR�FRGLFH5HGD]LRQDO
H ���*����	TXHU\6WULQJ ��)PHVH3URYYHGLPHQWR��'�����IRU
P7\SH��'ULFHUFDBVHPSOLFH���QXPHUR$UWLFROR��'���QXPHUR3

URYYHGLPHQWR��'�����WHVWR��'���DQQR3URYYHGLPHQWR��'��
�����JLRUQR3URYYHGLPHQWR��'��	FXUUHQW3DJH ��
��´/HJJH����DSULOH�������Q�������3URWH]LRQH�GHO�GLULWWR�G
DXWRUH�
H�GL�DOWUL�GLULWWL�FRQQHVVL�DO�VXR�HVHUFL]LR������8��������8OWLPR�
DJJLRUQDPHQWR� DOO
DWWR� SXEEOLFDWR� LO� �����������µ�� 1RUPDW�
WLYD�� ,O� SRUWDOH�GHOOD� OHJJH� YLJHQWH�� DFFHVVR�$JRVWR����� ������
KWWSV���ZZZ�QRUPDWWLYD�LW�DWWR�FDULFD'HWWDJOLR$WWR"DWWR�
GDWD3XEEOLFD]LRQH*D]]HWWD ����������	DWWR�FRGLFH5HGD]LRQ
DOH ���8����	TXHU\6WULQJ ��)PHVH3URYYHGLPHQWR��'���IRU
P7\SH��'ULFHUFDBVHPSOLFH���QXPHUR$UWLFROR��'���QXPHUR3
URYYHGLPHQWR��'������WHVWR��'���JLRUQR3URYYHGLPHQWR��'
���DQQR3URYYHGLPHQWR��'����	FXUUHQW3DJH ��� /H� IRWRJUDÀH�
VHPSOLFL� VRQR� QRUPDWH� DJOL� DUWW�� �������PHQWUH� OH� IRWRJUDÀH�
FKH�FRVWLWXLVFRQR�RSHUD�GHOOD�FUHDWLYLWj�VRQR�QRUPDWH�DOO·DUW��
���FRPPD���
��3HU�OD�GHÀQL]LRQH�GL�´DUWL�YLVLYHµ�H�´DUWL�ÀJXUDWLYHµ�FIU��QRWD���
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DALLA CARTA AL SISTEMA 
INFORMATIVO TERRITORIALE 
ARCHEOLOGICO: 
IL CASO DI RUBIERA (RE)
GL� $OEHUWR� %HOXVVL�� $QQDOLVD� &DSXUVR�� 3LHUJLRYDQQD�
Grossi, Sara Migliorini

1HO�������JUD]LH�D�XQ�SURWRFROOR�G·,QWHVD�WUD�O·8QLYHUVLWj�GL�
9HURQD��'LSDUWLPHQWR�GL�&XOWXUH�H�&LYLOWj�H�'LSDUWLPHQWR�GL�
,QIRUPDWLFD��H� OD�6RSULQWHQGHQ]D�$UFKHRORJLD��%HOOH�$UWL�H�
3DHVDJJLR�SHU�OD�FLWWj�PHWURSROLWDQD�GL�%RORJQD�H�OH�SURY�
LQFH�GL�0RGHQD��)HUUDUD�H�5HJJLR�(PLOLD��YLHQH�DYYLDWD�XQD�
FROODERUD]LRQH�PLUDWD�DOOD�UHDOL]]D]LRQH�GL�XQD�&DUWD�$UFKH�
RORJLFD�GHO�FRPXQH�GL�5XELHUD��SRUWDQGR��D�VWUHWWR�JLUR��DOOR�
VYLOXSSR� GHO� 6LVWHPD� ,QIRUPDWLYR�7HUULWRULDOH� DUFKHRORJLFR�
GHVFULWWR�LQ�TXHVWR�FRQWULEXWR�
,O� WHUULWRULR� UXELHUHVH� SUHVHQWD� XQD� ULFFKH]]D� VWRULFR�DU�
FKHRORJLFD� GL� VWUDRUGLQDULR� YDORUH�� ,Q� TXHVW·DUHD�� GRYH� OD�
FRQIRUPD]LRQH�JHRORJLFD�H�LO�FRUVR�GHO�ÀXPH�IDYRULURQR�ÀQ�
GDOO·DQWLFKLWj� OR� VWDQ]LDPHQWR�� OH� WUDFFH� GL� YLWD� ULVDOJRQR�
ÀQR�DOO·HQHROLWLFR��QXPHURVH�VRQR�OH�VXFFHVVLYH�DWWHVWD]LRQL�
GHOO·HWj�GHO�)HUUR��PD�q�FRQ�O·HWj�URPDQD�FKH��JUD]LH�DOOD�
SUHVHQ]D� GHOOD� YLD�$HPLOLD� H� DOOD� SROLWLFD� GL� VIUXWWDPHQWR�
DJUDULR��LO�WHUULWRULR�LQL]LD�DG�HVVHUH�IUHTXHQWDWR�HG�DELWDWR�
LQ�PDQLHUD�GLIIXVD��OH�FDPSDJQH�YHQJRQR�VXGGLYLVH�LQ�FHQ�
WXULH�� JOL� VWDQ]LDPHQWL� UXUDOL� YHQJRQR� LQWHQVLÀFDWL� H�� FRQ�
HVVL�� OH� LQIUDVWUXWWXUH� FRQQHVVH� �YLH� VHFRQGDULH�� FHQWUL� GL�
SURGX]LRQH��QHFURSROL���1XPHURVL�VRQR�L�ULQYHQLPHQWL�GRFX�
PHQWDWL�H�JOL�VWXGL�PLUDWL�D�FRPSUHQGHUH�JOL�DVSHWWL�FXOWXUDOL�
H�VRFLDOL�GHO� WHUULWRULR�QHOO·DQWLFKLWj��6L�FLWDQR�TXL��D�VROR�
titolo di esempio, il datato ma importante lavoro di sintesi 

GHOOD�6RFLHWj�5HJJLDQD�G·$UFKHRORJLD��&DUWD�$UFKHRORJLFD�GL�
5XELHUD��������H�WUD�L�SL��UHFHQWL�L�FRQWULEXWL�GHO�YROXPH�2Q�
WKH�5RDG�� OHJDWR� DOOD� RPRQLPD�PRVWUD� WHQXWDVL� QHO� �����
����� SUHVVR� L� 0XVHL� &LYLFL� GL� 5HJJLR� (PLOLD� �2Q� WKH� URDG��
������
2ELHWWLYR�GHO�SURJHWWR�HUD�GXQTXH� OD�UHDOL]]D]LRQH�GL�XQD�
raccolta digitale complessiva dei dati di archivio e editi, 

DJJLRUQDELOH�H�FRQVXOWDELOH�SXEEOLFDPHQWH�RQ�OLQH��SHU�ID�
YRULUH�OD�FRQRVFHQ]D�GHOOR�VWUDRUGLQDULR�SDWULPRQLR�VWRULFR�
DUFKHRORJLFR�FRPXQDOH�
A partire dal modello dei Sistemi Informativi Archeologici 

GHOOH�FLWWj�GL�5RPD��6,7$5�3URMHFW�1�H�9HURQD��6,7$95�2��JLj�
DPSLDPHQWH� WHVWDWL�� q� VWDWR� GXQTXH� GHFLVR� GL� LPSOHPHQ�
WDUH� XQ� 6LVWHPD� ,QIRUPDWLYR� SHU� O·DUHD� FRPXQDOH� UXELHU�
HVH�� ,O� VLVWHPD�� RVSLWDWR� GDO� 'LSDUWLPHQWR� GL� ,QIRUPDWLFD�
GHOO·8QLYHUVLWj� GL� 9HURQD�� q� VWDWR� UHDOL]]DWR� FRQ� VRIWZDUH�

OLEHUR��3RVW*,6��*HRVHUYHU���VL�EDVD�VXJOL�VWDQGDUG�LQWHUQD]L�
RQDOL�DUFKHRORJLFL�&,'2&�&50���VXJOL�VWDQGDUG�LQWHUQD]LRQDOL�
FDWDORJUDÀFL�H�JHRJUDÀFL� �2*&��� ,163,5(5��� VXO�YRFDERODULR�
´$UW� 	�$UFKLWHFWXUH� 7KHVDXUXVµ� GHO� *HWW\� ,QVWLWXWH6� H� VXO�
OLQJXDJJLR� GL� PRGHOOD]LRQH� *HR80/�� XQ¶HVWHQVLRQH� GHOOR�
VWDQGDUG�80/�SHU�OD�JHVWLRQH�GHO�GDWR�JHRJUDÀFR���/R�VFKH�
PD�GHL�SUHFHGHQWL�SURJHWWL��OD�GRFXPHQWD]LRQH�UHODWLYD�DL�
PHWDGDWL� H� LO� PRGHOOR� GDWL� VRQR� GRFXPHQWDWL� H� SXEEOLFL��
VFDULFDELOL�DVVLHPH�DG�DOFXQL�DUWLFROL�FKH�LOOXVWUDQR�QHO�GHW�
taglio la progettazione e i software impiegati.�

/·LQVHULPHQWR� GDWL� KD� FRVWLWXLWR� XQD� VH]LRQH� GL� WHVW� GHOOD�
SLDWWDIRUPD��VLD�SHU�TXDQWR�ULJXDUGD�OD�PRGHOOD]LRQH�VLD�SHU�
TXDQWR�ULJXDUGD�OD�IUXLELOLWj�GHL�GDWL�QHO�SDUWLFRODUH�FRQWHVWR�
UXELHUHVH��XQ�WHUULWRULR�SUHYDOHQWHPHQWH�QRQ�XUEDQL]]DWR��
HVWUHPDPHQWH�GLYHUVR�GD�TXHOOR�GHOOH�JUDQGL�FLWWj�GL�5RPD�
H�9HURQD�VX�FXL�HUD�VWUXWWXUDWR�LO�PRGHOOR�GDWL�GL�SDUWHQ]D��
,O�VLVWHPD�UDFFRJOLH�DWWXDOPHQWH�LQ�PRGR�VLVWHPDWLFR�H�LQ�
WHJUDWR�L�GDWL�ELEOLRJUDÀFL��G·DUFKLYLR��H�FDUWRJUDÀFL�UHODWLYL�
DL�ULQYHQLPHQWL�DUFKHRORJLFL�GHO�FRPXQH��SHU�XQ�DUFR�FURQR�
ORJLFR�FRPSUHVR�WUD�O¶(QHROLWLFR�H�LO�0HGLRHYR�
3HU�RJQL�VLWR�DUFKHRORJLFR�VRQR�GLVSRQLELOL��XQD�VFKHGD�GH�
VFULWWLYD�GHOOH�PRGDOLWj�GL�ULQYHQLPHQWR��FRGLFH�2, 2ULJLQH�
GHOO·,QIRUPD]LRQH��H�XQD�R�SL��VFKHGH�LOOXVWUDWLYH�GHL�UHSHUWL�
�FRGLFH�3$ 3DUWL]LRQH�DUFKHRORJLFD���$G�HVVH�VRQR�FROOHJDWL�
UHFRUG�UHODWLYL�DL�GRFXPHQWL�G·DUFKLYLR�GHOOD�6RSULQWHQGHQ]D�
H�DOOH�SXEEOLFD]LRQL�VFLHQWLÀFKH��D�YROWH�LQVHULWH�LQ�FRSLD�SGI�
SHU�PDJJLRU�GHWWDJOLR�GHVFULWWLYR��4XDQGR�SUHVHQWL��VRQR�DV�
sociate alle schede le immagini degli scavi e dei reperti.

/D�FRQVXOWD]LRQH�q�SRVVLELOH� VX�GXH� OLYHOOL��XQ� OLYHOOR�SXE�
EOLFR��DSHUWR�D�WXWWL��H�XQ�OLYHOOR�SULYDWR��SHU�SXEEOLFKH�DP�
ministrazioni o enti di ricerca che necessitino di accedere 

DQFKH�D�GDWL�ULVHUYDWL�H�QRQ�GLYXOJDELOL�SHU�SDUWLFRODUL�PRWLYL�
GL�WXWHOD�
/¶DFFHVVR� DO� GDWDEDVH� DYYLHQH� LQ� GXH�PRGL�� L� GDWL� SRVVR�
QR� HVVHUH� FRQVXOWDWL� WUDPLWH� O·LQWHUIDFFLD�:HE� *,6�� RYYH�
UR� WUDPLWH� ULFHUFD� H� YLVXDOL]]D]LRQH� VX� EDVH� FDUWRJUDÀFD��
FRQVHQWHQGR� OD� IUXL]LRQH� DO� JUDQGH� SXEEOLFR� JUD]LH� DOOH�
PDVFKHUH� GL� LQWHUURJD]LRQH� VHPSOLFL� H� LQWXLWLYH�� SRVVRQR�
LQROWUH�HVVHUH�DFTXLVLWL�WUDPLWH�OR�VWDQGDUG�:)6��2*&�VWDQG�
DUG���FKH�FRQVHQWH�D�ULFHUFDWRUL��SURIHVVLRQLVWL�H�SHUVRQDOH�
GHOOD�SXEEOLFD�DPPLQLVWUD]LRQH�GL�DFFHGHUH�DO�GDWDEDVH�GL�
UHWWDPHQWH�WUDPLWH�XQ�VRIWZDUH�*,6�� LQWHJUDQGR�L�GDWL�QHL�
SURSUL�SURJHWWL�H�ULHODERUDQGROL�LQ�ORFDOH�
,O� 6LVWHPD� ,QIRUPDWLYR�7HUULWRULDOH�$UFKHRORJLFR�GL�5XELHUD�
�DFURQLPR�� 6,7$5X�� q� GLVSRQLELOH� D� TXHVWR� OLQN�� KWWSV���
VLWDYU�VFLHQ]H�XQLYU�LW�VLWDUX�
/·DFFHVVR�q�SXEEOLFR�SHU�WXWWL�L�GDWL�JLj�HGLWL�H�QRQ�VRJJHWWL�D�
QRUPH�GL�WXWHOD��SULYDF\��GLULWWR�G¶DXWRUH��HWF����,�GDWL�VRQR�
ULODVFLDWL�FRQ�OLFHQ]D�&&�%<�6$��VRQR�OLEHUDPHQWH�ULXWLOL]]D�
ELOL��SUHYLD�FLWD]LRQH�GHOOD�IRQWH�H�QHL�OLPLWL�FRQVHQWLWL�GDO�
&RGLFH�GHL�%HQL�&XOWXUDOL�SHU�TXDQWR�ULJXDUGD�OH�LPPDJLQL��
/D� OLFHQ]D� G·XVR� q� GHWWDJOLDWDPHQWH� GHVFULWWD� DOOD� SDJLQD�
GHGLFDWD��FIU��SDJLQD�OLFHQ]D�G·XVR��

:RUNÁRZ
,O�:RUNVKRS�VL�GLYLGH�LQ�XQD�VH]LRQH�WHFQLFD��PLUDWD�D�SUH�
VHQWDUH�L�VRIWZDUH��JOL�VWDQGDUG�H�OH�PHWRGRORJLH�XWLOL]]DWH�
QHOOD�UHDOL]]D]LRQH�GHO�VLVWHPD��H�XQD�VH]LRQH�DUFKHRORJLFD��
PLUDWD�DG� LOOXVWUDUH� LO�FRQWHVWR�QRUPDWLYR��VWRULFR�H�WRSR�
JUDÀFR�GHO�WHUULWRULR�UXELHUHVH�H�D�GHVFULYHUH�O·DFFHVVR�H�LO�
ULXVR�GHL�GDWL�SXEEOLFDWL�VXO�6,7$5X�
3ULPD�VH]LRQH�
/D�PHWRGRORJLD�*HR80/

��*OL�VWDQGDUG�&,'2&�&50�H�2*&
��,O�YRFDERODULR�$$7

Fig. 1 – re3dragon � https://cloud.rgzm.de/index.php/s/2JaboQ6TTeLPXgC .
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6HFRQGD�VH]LRQH�

��,QTXDGUDPHQWR�QRUPDWLYR�H�VWRULFR�DUFKHRORJLFR�GHO�WHU�
ULWRULR�UXELHUHVH

��/·XWLOL]]R�GHL�:)6�6,7$5X�WUDPLWH�4*,6

3ULPD� GHO� :RUNVKRS� VL� FRQVLJOLD� GL� VFDULFDUH� H� LQVWDOODUH�
O·XOWLPD�YHUVLRQH�GL�4*,6��KWWSV���ZZZ�TJLV�RUJ�LW�VLWH�

BIBlIoGrAPhIcAl SourceS

%HOXVVL� $OEHUWR�� 0LJOLRULQL� 6DUD�� DQG� *URVVL� 3LHUJLRYDQQD�
������� 7KH� $UFKDHRORJLFDO� 8UEDQ� ,QIRUPDWLRQ� 6\VWHP� RI�
WKH� +LVWRULFDO� +HULWDJH� RI� 9HURQD�� DQ� DSSURDFK� WR� LQWHU�
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RORJLFR�GL�5RPD��LQ�,�EDFLQL�FXOWXUDOL�H�OD�SURJHWWD]LRQH�VR�
FLDOH�RULHQWDWD�DOO·KHULWDJH�PDNLQJ��WUD�SROLWLFKH�JLRYDQLOL��
LQQRYD]LRQH� VRFLDOH�� GLYHUVLWj� FXOWXUDOHµ�� IUDPHZRUN� GHO�
3URJHWWR�$%$&86�²�$WWLYD]LRQH�GHL�%DFLQL�&XOWXUDOL�6LFLOLDQL��
DOOD�OXFH�GHOOD�&RQYHQ]LRQH�4XDGUR�GHO�&RQVLJOLR�G·(XURSD�
VXO�YDORUH�GHO�3DWULPRQLR�FXOWXUDOH�SHU�OD�VRFLHWj��HGLWHG�E\�
&HUDPL�)�5���6FDGXWR�/���$��'H�7RPPDVL�����������3UHVLGHQ�
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$OEHUWR� %HOXVVL1�� $QQDOLVD� &DSXUVR2�� 3LHUJLRYDQQD� *URVVL�
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6DUD�0LJOLRULQL�

'HSDUWPHQW�RI�&RPSXWHU�6FLHQ]H��8QLYHUVLW\�RI�9HURQD��
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0LQLVWHUR�GHOOD�&XOWXUD��6RSULQWHQGHQ]D�$UFKHRORJLD��%HOOH�
$UWL�H�3DHVDJJLR�SHU�OD�FLWWj�PHWURSROLWDQD�GL�%RORJQD�H�OH�
SURYLQFH�GL�0RGHQD��5HJJLR�(PLOLD�H�)HUUDUD��%RORJQD��,WDO\2 

'HSDUWPHQW�RI�&XOWXUHV�DQG�&LYLOL]DWLRQV��8QLYHUVLW\�RI�9H�
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$OEHUWR�%HOXVVL��$QQDOLVD�&DSXUVR��3LHUJLRYDQQD�*URVVL�DQG�
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'HSDUWPHQW�RI�&RPSXWHU�6FLHQ]H��8QLYHUVLW\�RI�9HURQD��9H�
URQD��,WDO\��0LQLVWHUR�GHOOD�&XOWXUD��6RSULQWHQGHQ]D�$UFKHR�
ORJLD��%HOOH�$UWL�H�3DHVDJJLR�SHU� OD� FLWWj�PHWURSROLWDQD�GL�
%RORJQD�H�OH�SURYLQFH�GL�0RGHQD��5HJJLR�(PLOLD�H�)HUUDUD��
%RORJQD�� ,WDO\� 'HSDUWPHQW� RI� &XOWXUHV� DQG� &LYLOL]DWLRQV��
8QLYHUVLW\�RI�9HURQD��9HURQD��,WDO\��
*FRUUHVSRQGLQJ�DXWKRU��SLHUJLRYDQQD�JURVVL#XQLYU�LW

lIST oF FloSS SoFTWAre uSeD/ DATA rePoSITory AnD lIcence

KWWSV���VLWDYU�VFLHQ]H�XQLYU�LW�VLWDUX�ZIV�MVI���&&�%<�6$
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WIKIMEDIA ITALIA AND
ARCHEOFOSS, WIKIPROJECT 2021 
THE MEANING AND THE UPLOAD 
OF THE ARCHEOFOSS 2019-20 
ARTICLES IN WIKIBOOKS
%\�3DROR�5RVDWL

:LNLPHGLD�,WDOLD�DQG�$UFKHR)266�KDYH�VWLSXODWHG�LQ������
DQ�DJUHHPHQW�WR�SXEOLVK�LQ�
*ROG�2$
�WKH�SURFHHGLQJV�RI�WKH�
$UFKHR)266������DQG������FRQIHUHQFHV��IRU�WKH�RSHQLQJ�RI�
WKH�DUWLFOHV��WH[WV��FLWDWLRQV��ELEOLRJUDSKLF�UHVRXUFHV��LP�
DJHV��ZLWKLQ�WKH�SODWIRUPV�RI�:LNL�SURMHFWV��VWDUWLQJ�IURP�
ZLNLERRNV��'XULQJ�WKH�ZRUNVKRS�WKLV�LQWHUHVWLQJ�:LNLSUR�
MHFW�ZLOO�EH�SUHVHQWHG��WKH�PHDQLQJ�RI�WKH�RSHUDWLRQ��WKH�
W\SHV�RI�OLFHQVHV�XVHG�ZLOO�EH�H[SODLQHG�DQG�WKH�SRWHQWLDO�
RI�FRQWLQXLQJ�ZLWK�VXFK�D�FROODERUDWLRQ�IRU�IXWXUH�YROXPHV�
ZLOO�EH�VKRZQ�
7KLV�ZLOO�EH�IROORZHG�E\�WKH�SUDFWLFDO�SDUW�RI�WKH�ZRUNVKRS�
ZLWK�WKH�XSORDGLQJ�RI�WKH�DUWLFOHV�RI�WKH������FRQIHUHQFH�
YROXPH�LQ�:LNLERRNV��DOO�WKH�RSHUDWLRQV�ZLOO�EH�H[SODLQHG�
LQ�D�YHU\�GLGDFWLF�DQG�VLPSOH�ZD\��HYHU\WKLQJ�ZLOO�EH�IRO�
ORZHG�E\�WKH�DXWKRU�RI�WKH�ZRUNVKRS�IRU�$UFKHR)266�DQG�
:LNLPHGLD�,WDOLD�

ENCODING AND INPUTTING
ANCIENT EGYPTIAN AND COPTIC 
FOR FURTHER DIGITIZATION OF 
CULTURAL HERITAGE IN THE
FUTURE
%\�6R�0L\DJDZD

7KLV�SDSHU�ZLOO�ÀUVW�H[SORUH�WKH�KLVWRU\�DQG�FXUUHQW�LVVXHV�
RI�HQFRGLQJ�DQG�LQSXWWLQJ�$QFLHQW�(J\SWLDQ�VFULSWV��+LHUR�
JO\SKLF��+LHUDWLF��'HPRWLF��DQG�&RSWLF�DOSKDEHW��7KHQ��
WKH�SUHVHQWHU�ZLOO�SURSRVH�VROXWLRQV�WR�WKH�SUREOHPV�DQG�
VKRZ�WKH�SURJUHVV�LQ�RQJRLQJ�SURMHFWV�VXFK�DV�6,18+(�WKH�
+LHURW\SHU�DQG�UHFHQW�8QLFRGH�LPSOHPHQWDWLRQ�RI�FRQWURO�
FKDUDFWHUV�IRU�TXDGUDW�ZULWLQJV�

#MICH, IL PRIMO CONTATTO: 
DA PYARCHINIT A EXTENDED 
MATRIX IN BLENDER PER LE
RICOSTRUZIONI 3D DI 
SEQUENZE STRATIGRAFICHE
by Enzo Cocca, Luca Mandolesi,

(PDQXHO�'HPHWUHVFX��%UXQR�)DQLQL

,Q�TXHVWD�SULPD�DSSDUL]LRQH�XIÀFLDOH�GL��0,&+��VDUDQQR�
GDWH�GHOOH�OLQHH�JXLGD�SHUFKp�XQ�SURJHWWR�SRVVD�IUXLUH�GL�
TXHVWR�KDVWDJ��&RPH�SULPR�HVHPSLR�SUDWLFR�YL�IDUHPR�
YHGHUH�L�SULPL�GXH�SURJHWWL�FROODERUDWLYL��0,&+�FKH�GL�
DORJKHUDQQR�WUD�ORUR�DWWUDYHUVR�LO�0DWUL[�VWUDWLJUDÀFR�SHU�
IDU�FRPXQLFDUH�S\$UFK,QLW�YHUVR�([WHQGHG�0DWUL[���0,&+�

0RGXODU�LQWHUFRQQHFWLQJ�&XOWXUDO�+HULWDJH�VXJJHULVFH�FKH�
XQ�SURJHWWR�KD�GHOOH�SURFHGXUH�QDWLYH�SHU�DFFRJOLHUH�R�HV�
SRUWDUH�GDWL�FKH�YHQJRQR�UDFFROWL�GD�XQ�DOWUR�SURJHWWR�
/
RELHWWLYR�q�TXHOOR�GL�GDUH�UHJROH�EDVH�SHU�FXL�XQ�VRIW�
ZDUH��SOXJLQ��DGG�RQ�HFF���ULFHYD��HODERUL�H�UHVWLWXLVFD�L�
dati in modo che possano essere reimpiegati da altri ap�
plicativi.

,O�OLYHOOR�GL�LQWHURSHUDELOLWj�DQGUj�ROWUH�DOOD�VHPSOLFH�OHWWX�
UD�GHL�GDWL��PD�FL�VDUDQQR�JULJOLH�GL�UDFFROWD��HODERUD]LRQH�
H�VFDPELR�FRQGLYLVH�
6XO�ZHE�QRQ�VL�DQGUj�SL��DG�DJJUHJDUH�L�SURJHWWL�LQWHUFRQ�
QHVVL�WUD�GL�ORUR�WUDPLWH�UHSRVLWRU\�R�VLWL�ZHE�GHGLFDWL��PD�
VHPSOLFHPHQWH�WUDPLWH�LO�WDJ��0,&+��3URJHWWL�LQGLSHQGHQWL�
WUD�GL�ORUR�SRWUDQQR�GLDORJDUH�DQFKH�VHQ]D�FKH�L�YDUL�JUXSSL�
GL�VYLOXSSR�VL�DFFRUGLQR�VXOOH�PRGDOLWj�VSHFLÀFKH�GL�ODYRUR�
dei vari applicativi.

,Q�WDO�VHQVR�VL�SURSRQH�XQ�ZRUNVKRS�GLYLVR�LQ�WUH�IDVL�LQ�FXL�
VL�PRVWUD�O·LQWHURSHUDELOLWj�LQ�DPELWR�DUFKHRORJLFR�WUD�GXH�
sistemi differenti. Nella prima fase verranno mostrate le 

IXQ]LRQL�SULQFLSDOL�GL�S\$UFK,QLW��3DUWHQGR�GD�GDWL�GL�VFDYR�
�'��UDFFROWL�H�JHVWLWL�GD�S\$UFKLQLW��VL�HODERUD�HG�HVSRUWD�
XQ�0DWUL[�FKH�YHUUj�LQJOREDWR�FRQ�SRFKL�VWHS�QHO�WHPSODWH�
GL�([WHQGHG�0DWUL[��(0��DWWUDYHUVR�LO�VRIWZDUH�PXOWLSLDW�
WDIRUPD�\('��FRQ�OLFHQ]D�IUHH��QRQ�RSHQ���1HOOD�VHFRQGD�
IDVH��DWWUDYHUVR�O·(0�YHUUDQQR�UHJLVWUDWH�OH�IRQWL�GLVSRQLELOL�
e i processi di analisi e sintesi che portano dalle evidenze 

VFLHQWLÀFKH�DOOD�ULFRVWUX]LRQH�YLUWXDOH�SHU�DUULYDUH�DG�XQ�
UHFRUG�DUFKHRORJLFR��'��QHO�VRIWZDUH�2SHQ�6RXUFH�%OHQGHU��
EHQ�VWUXWWXUDWR�LQ�PRGR�FKH�OH�IDVL�GL�PRGHOOD]LRQH�VLDQR�
SL��ÁXLGH��WUDVSDUHQWL�H�VFLHQWLÀFDPHQWH�FRPSOHWH�
,Q�ÀQH��QHOOD�WHU]D�IDVH�WDOH�PRGHOOR�YHUUj�XOWHULRUPHQWH�
HODERUDWR�SHU�HVVHUH�FRQGLYLVR�YHUVR�DOWUL�VWUXPHQWL�ZHE�
FRPH�(0YLT��XQD�ZHE�DSS�EDVDWD�VXO�IUDPHZRUN�RSHQ�
VRXUFH�$721��FKH�SHUPHWWH�D�SURIHVVLRQLVWL�GL�HVSORUDUH�HG�
LQWHUURJDUH�LQWHUDWWLYDPHQWH�O·DPELHQWH��'�PXOWL�GLPHQ�
VLRQDOH�DUULFFKLWR�GDO�IRUPDOLVPR�GHOO·(0��GLUHWWDPHQWH�GD�
XQ�FRPXQH�EURZVHU�

KWWSV���JLWKXE�FRP�S\DUFKLQLW�S\DUFKLQLW
KWWS���RVLULV�LWDEF�FQU�LW�H[WHQGHGPDWUL[�
KWWS���RVLULV�LWDEF�FQU�LW�VFHQHEDNHU�LQGH[�SKS�SURMHFWV�HPYLT�
KWWS���RVLULV�LWDEF�FQU�LW�DWRQ�

ARCHEOFOSS - WORKSHOPS
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OPEN HISTORY MAP - CLOUD FIRST 
INFRASTRUCTURE FOR DIGITAL 
HUMANITIES
%\�0DUFR�0RQWDQDUL��/RUHQ]R�*LJOL

2QH�RI� WKH�NH\�SULQFLSOHV�RI� FORXG�ÀUVW� LQIUDVWUXFWXUH�GH�
VLJQ� LV� WR� UHO\� RQ� SUH�H[LVWLQJ� VHUYLFHV� DOUHDG\� DYDLODEOH�
ZLWKLQ� WKH�FORXG� LQIUDVWUXFWXUH�ZH�DUH�ZRUNLQJ�ZLWK��7KLV�
LV�LQ�SULQFLSOH�RSWLPDO�IRU�KLJK�EXUQ�UDWH�VWDUWXSV�ZLWK�KXJH�
IXQGLQJ��KRZHYHU��LW�PLJKW�QRW�EH�DQ�LGHDO�VROXWLRQ�IRU�ORZ�
EXGJHW� GLJLWDO� KXPDQLWLHV� SURMHFWV� VXFK� DV� WKLV� RQH� DQG�
PDQ\�RWKHUV��)RU�WKLV�UHDVRQ��ZH�GHVLJQHG�DQ�LQIUDVWUXFWXUH�
WKDW�FRXOG�WDNH�DGYDQWDJH�RI�WKH�DEVWUDFWLRQ�RI�WKLV�EDVLF�
principle and other general principles of software architec�
WXUH��7KLV� DOORZHG� FUHDWLQJ� DQ� HIÀFLHQW� DUFKLWHFWXUH� WKDW�
FRPSOLHV�ZLWK�WKH�QHHGV�DQG�UHTXLUHPHQWV�WKDW�FRPH�IURP�
SUHYLRXV�LWHUDWLRQV��0RQWDQDUL�������DQG�SDUWQHUVKLSV��%HU�
QDUGRQL��������GHÀQH�WKH�2SHQ�+LVWRU\�0DS�SODWIRUP�LQ�DOO�
RI�LWV�DVSHFWV��0RQWDQDUL�������EXW�FDQ�DOVR�RIIHU�VRPH�RI�
WKH�KLJK�OHYHO�WRROV�WKDW�FORXG�LQIUDVWUXFWXUHV�W\SLFDOO\�ODFN�
IRU�XVH�LQ�'LJLWDO�+XPDQLWLHV��
2QH�RI�WKH�PDLQ�IDFWRUV�WDNHQ�LQWR�DFFRXQW�GXULQJ�WKH�DU�
FKLWHFWXUDO�SODQQLQJ�SURFHVV�ZDV�WKH�LPSRUWDQFH�RI�GHOD\�
LQJ� DQG� GHIHUULQJ� GHFLVLRQV� DV�PXFK� DV� SRVVLEOH� ERWK� IRU�
XV��XVLQJ�WKH�DUFKLWHFWXUH��DV�ZHOO�DV� IRU� LWV�RZQ�H[SDQG�
DELOLW\��0DUWLQ��������7KLV�SULQFLSOH�LV�WUXH�ZKHQ�GHVLJQLQJ�
DQ�DSSOLFDWLRQ��DQ�$3,�DQG�D�FRPSOH[�DUFKLWHFWXUH��)RU�WKLV�
UHDVRQ��PRVW�RI� WKH�$3,�RUFKHVWUDWLRQ� LV�GHOHJDWHG� WR� WKH�
YDULRXV�LQWHUIDFHV�WKDW�XVH�WKH�GDWD�DQG�FRPSRVH�WKH�HOH�
PHQWV�LQ�WKH�ZD\�WKDW�ÀWV�EHVW��)RU�H[DPSOH��WKH�PDS�IURQW�
HQG�XVHV�WKH�'DWD�,QGH[�$3,�LQ�RUGHU�WR�GLVSOD\�LQIRUPDWLRQ�
DERXW�D�JLYHQ�VRXUFH��XVLQJ�LWV� LG�DV�D�V\PEROLF�UHIHUHQFH�
�ZKLFK� LV� LQ� LWVHOI� D� V\PEROLF� UHIHUHQFH� WR� WKH� LGHQWLÀHU�
GHÀQHG�LQ�=RWHUR���7KLV�PHDQV�D�SDUWLDO�GHOHJDWLRQ�RI�WKH�
NQRZOHGJH�RI�WKH�LQQHU�ZRUNLQJV�RI�RQH�VSHFLÀF�SDUW�RI�WKH�
LQIUDVWUXFWXUH� WR� RWKHU� HOHPHQWV� WKDW�� DW� ÀUVW��PLJKW� QRW�
KDYH�WR�NQRZ�DQ\WKLQJ�RI�LW��KRZHYHU��WKDQNV�WR�EHLQJ�SDUW�
RI�WKH�VDPH�HFRV\VWHP�LW�DOORZV�PDQ\�HOHPHQWV�WR�EH�FURVV�
UHIHUHQFHG�EHWZHHQ�YDULRXV�LQWHUIDFHV�
7KH�LQIUDVWUXFWXUH�LV�GLYLGHG�LQWR�VHYHUDO�PDFUR�DUHDV��HDFK�
RI�ZKLFK�FRYHUV�RQH�VSHFLÀF�DVSHFW�RI�WKH�SODWIRUP��:KHU�
HYHU�SRVVLEOH��WKH�YHUWLFDO�DUFKLWHFWXUH�RI�WKH�PDFUR�DUHD�
KDV�EHHQ�VWUXFWXUHG�ZLWK�WKH�VDPH�SDWWHUQ�

��'DWDEDVH� �3RVWJUH64/�0RQJR'%�5HGLV�ÀOH� V\VWHP�,Q�
ÁX['%�

��:ULWLQJ�$3,�WKDW�DOVR�FRQWUROV�WKH�GDWDEDVH�LQLWLDOL]DWLRQ�
LQIUDVWUXFWXUH��D�3\WKRQ�)ODVN�PLFURVHUYLFH�

��5HDGLQJ�$3,� �D� 3\WKRQ�)ODVN�PLFURVHUYLFH��ZLWK� HYHQWX�
ally Tile Server

��)URQW�HQG��DQ�DQJXODU�DSSOLFDWLRQ�

7KLV�YHU\�EDVLF�WHPSODWH�PD\�RU�PD\�QRW�KDYH�DOO�RI�LWV�FRP�
ponents, as, for example, a service might not need to write 

WR� D�EDFN�HQG��ZKLOH� DQRWKHU� VHUYLFH�PLJKW� RQO\�EH�XVLQJ�
LQWHUDFWLRQ�OHVV�ZULWLQJ�RSHUDWLRQV��DQG�DV�VXFK��PLJKW�QRW�
QHHG�D�GLUHFW�UHDGLQJ�$3,��2EYLRXVO\��LI�WKH�UHDGLQJ�RSHUD�
WLRQV�DUH�VLPSOH�HQRXJK��WKH\�DUH�LQWHJUDWHG�LQWR�WKH�ZULW�
LQJ�FRPSRQHQW�DQG�YLFH�YHUVD��
7KH�OHVV�FURVV�GHSHQGLQJ�PDFUR�DUHD�LV�WKH�'DWD�,QGH[��EH�
LQJ�VLPSO\�D�YLVXDOL]DWLRQ�RI�WKH�GDWD�VWRUHG�LQ�WKH�=RWHUR�
FROOHFWLRQ�UHSUHVHQWLQJ�WKH�VRXUFHV�XVHG�IRU�SRSXODWLQJ�DOO�
RWKHU�DUHDV��7KH�LQIUDVWUXFWXUH�LV�WRWDOO\�VWDWHOHVV��LW�KDV�QR�
SHUVLVWHQW�GDWDEDVH��DV�RI�QRZ��DQG�GRZQORDGV�WKH�FXUUHQW�
FROOHFWLRQ�RI�VRXUFHV�RQFH�WKH�'RFNHU� LPDJH�VWDUWV��HOLPL�
QDWLQJ� WKH�QHHG� IRU�D�EDFN�HQG�RI�DQ\�NLQG��7KH�$3,�RQO\�
H[SRVHV�WKH�HQGSRLQWV�XVHG�E\�WKH�LQWHUIDFH�DQG�WKH�$3,V�IRU�
RWKHU�PDFUR�DUHDV�WR�JHW�VRXUFH�VSHFLÀF�GDWD�WR�GLVSOD\�RQ�
WKHLU�LQWHUIDFHV��$OO�DUHDV�EH\RQG�WKLV�UHO\�RQ�LWV�SUHVHQFH�
DQG�RQ�LWV�EHLQJ�XS�WR�GDWH��
7KH�PDLQ� XVHU� RI� WKH� 'DWD� ,QGH[�$3,� LV� WKH� 'DWD� ,PSRUW�
HU��DQ� LQWHUIDFH�OHVV� V\VWHP�WKDW�GRHV�WKH�KHDY\� OLIWLQJ�RI�
WUDQVIRUPLQJ�DQG�LPSRUWLQJ�GDWD�LQWR�WKH�YDULRXV�GDWDEDV�
HV�FRRUGLQDWLQJ�WKH�XVH�RI�WKH�GLIIHUHQW�$3,V��7KLV�VHUYLFH�
LV� VWDWHOHVV�DV�ZHOO��QRW�KDYLQJ�D�SHUVLVWHQW�GDWDEDVH��\HW�
LW�GRHV�FRQQHFW�WR�WKH� ORFDO�'RFNHU�VRFNHW��DV� LW�XVHV�WKH�
'RFNHU�LQ�GRFNHU�PHWKRGRORJ\�WR�VSDZQ�WKH�PDFKLQHV�WKDW�
GR� WKH� UHDO� (7/� RSHUDWLRQV�� DV� ZHOO� DV� WKH� WHVW� GDWDEDVH�
DQG� WHVW�$3,V�� LQ� FDVH� RI� LPSRUW� WHVWLQJ�� 7KH� (7/� FRGH� LV�
GRZQORDGHG�IURP�D�UHSRVLWRU\�DQG��IRU�HDFK�LGHQWLÀHU��EH�LW�
IRU�D�VSHFLÀF�VRXUFH�RU�VRXUFH�GDWDVHW��WDNHQ�IURP�WKH�'DWD�
,QGH[�$3,��WKH�LPSRUWHU�EXLOGV�WKH�VSHFLÀF�GRFNHU�LPDJH�DQG�
ODXQFKHV�LW��ZULWLQJ��LI�DOUHDG\�WHVWHG��GLUHFWO\�RQ�WKH�YDUL�
RXV�SURGXFWLRQ�$3,V��
7KH�RWKHU�DUHDV�DUH�DOO�IXOO�VWDFN�LQIUDVWUXFWXUHV��DV�DOO�UHO\�
RQ� RQH� RU� PRUH� GDWDEDVHV�� $3,V� DQG� VSHFLÀF� IURQW�HQGV��
6WDUWLQJ�IURP�WKH�PDS��WKH�GDWD�LV�VWRUHG�LQ�D�3RVW*,6�GD�
WDEDVH� FRQÀJXUHG� DXWRPDWLFDOO\� YLD� WKH� $3,� PRGXOH� DQG�
DOUHDG\�VHW�XS�WR�EH�GLVWULEXWHG�DFURVV�D�FORXG�LQIUDVWUXF�
WXUH�YLD�SDUWLWLRQLQJ��7KH�SDUWLWLRQLQJ�FRQÀJXUDWLRQ�LV�GRQH�
EDVHG� RQ� ERWK� OD\HUV� �WKDW� DUH� ERXQG� WR� WRSLFV��� DQG� WKH�
\HDU� WKH� GDWDVHW� VWDUWV� EHLQJ� YDOLG�� 6HWWLQJ� XS� D� YDULDEOH�
JUDLQ�WR�WKH�WLPH�GHSHQGHQW�SDUWLWLRQV�HQDEOHV�D�PDMRU�RS�
WLPL]DWLRQ�RI�WKH�UHVRXUFHV�IRU�WKH�LQIUDVWUXFWXUH��JLYLQJ�WKH�
SRVVLELOLW\�WR�PRYH�WKH�VWRUDJH�RI�GDWD�KHDY\�SHULRGV��ZDUV��
PRPHQWV�RI�PDMRU� FKDQJHV�� LQWR� VHSDUDWH�GDWDEDVHV��7KH�
$3,� UHOLHV�� LQ� WKH�ZULWLQJ� SDUW�� RQ� WKH� SRVVLELOLW\� RI� XVLQJ�
D�UHGLV�EDVHG�EXIIHU�WR�KDYH�D�ZRUNORDG�PDQDJHU�GHFLGLQJ�
ZKHQ� WR� LPSRUW� VSHFLÀF� LWHPV��7KLV� LV� YHU\� LPSRUWDQW�EH�
FDXVH�PDQ\�SRO\JRQV�DUH�YHU\�GHWDLOHG��DQG�WKH�SRVVLELOLW\�
WR�GR�DQ�LQGLUHFW�XSORDG�RI�GDWD�JLYHV�WKH�FOLHQW�EHWWHU�IHHG�
EDFN� RQ� RSHUDWLRQV�� HYHQ� LQ� YHU\� FRPSOLFDWHG� FDVHV�� 7KH�
WLOH�VHUYHU�LV�FRPSOHWHO\�VHSDUDWHG�IURP�WKH�UHVW�RI�WKH�$3,�
DQG�XVHV�D�VWRUHG�SURFHGXUH�GHÀQHG�LQ�WKH�'%�LQLWLDOL]DWLRQ�
SDUW�RI�WKH�$3,��7KLV�HQDEOHV�DQ�HQRUPRXV�RSWLPL]DWLRQ�RI�
WKH�DFWLYLWLHV��DV�LW�UHOLHV�RQ�WKH�GDWDEDVH�QDWLYH�JHQHUDWLRQ�
RI�097�WLOHV�IRU�WKH�VSHFLÀF��UHTXHVWHG�WLOH��
Beyond the main map, all other tools are always carto�
JUDSKLF� DV�ZHOO�� EHLQJ� WKH� (YHQW� ,QGH[� DQG� WKH�+LVWRULFDO�
Street View. Both mainly contain points, in contrast with 

WKH�PXOWLSOH�W\SHV�RI�JHRPHWULHV�VWRUHG�E\�WKH�PDLQ�PDS��
7KH�GDWD��LQ�WKH�WZR�FDVHV��LV�ERXQG�WR�PDSSLQJ�HYHQWV�LQ�

Open History Map Cloud Architecture
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WLPH�DQG��QRW�DOZD\V��LQ�VSDFH�DQG�PDSSLQJ�GRFXPHQWDWLRQ�
of the form of the world in history, respectively. 

7KH�(YHQW�,QGH[�FROOHFWV�GDWD�IURP�YDULRXV�VRXUFHV�HQDEOLQJ�
WKH� ORFDWLRQ�RI�VSHFLÀF�HYHQWV� LQ�WLPH�DQG�VSDFH�EXW�DOVR�
WUDFNLQJ�SDUWLFXODU�VXEMHFWV�LQ�WKHLU�DFWLYLWLHV�WKURXJK�WLPH��
:LWK�WKLV�WRRO�DQG�WKH�ULJKW�GDWD��LW�LV�SRVVLEOH�WR�YLVXDOL]H�
WKH�FRXUVH�RI�D�VSHFLÀF�VKLS�RYHU�WLPH��VXFK�DV��IRU�H[DPSOH��
WKH�FRXUVH�RI�WKH�WUDYHOV�RI�WKH�(QGHDYRXU�WR�1HZ�=HDODQG��
,Q�DGGLWLRQ�WR�PRYHPHQWV��WKH�OD\HU�DOVR�FRQWDLQV�GDWD�DERXW�
DQWKURSLF�FDXVHG�HYHQWV��ZDUV��EDWWOHV��PXUGHUV��ELUWKV�DQG�
GHDWKV���DV�ZHOO�DV�QDWXUDO�FDXVHV��TXDNHV��YROFDQLF�HUXS�
WLRQV��YDULRXV�IRUPV�RI�GLVDVWHUV���7KLV�OD\HU�LV�D�SXUH�FRO�
OHFWLRQ�RI�WLPH�VSDFH�FRRUGLQDWHV�ZLWK�JHQHUDO�LQIRUPDWLRQ�
DERXW� WKH� HYHQW� DQG� D� UHIHUHQFH� WR� WKH� H[WHUQDO� VRXUFH��
7KLV�EORFN�FRQWDLQV�D�PRGLÀHG�WLOHV�HUYHU��VOLJKWO\�GLIIHUHQW�
from the main map, optimized for point management. 

)LQDOO\��WKH�+LVWRULFDO�6WUHHW�9LHZ�PDFUR�DUHD�VLPSO\�LV��DV�
WKH� (YHQW� ,QGH[�� � D� VWRUDJH� SRLQW� IRU� QRW� MXVW� VSDFH� DQG�
WLPH�FRRUGLQDWHV��EXW�DOVR�WKH�UHIHUHQFH�WR�H[WHUQDO�VRXUFHV�
IRU�GRFXPHQWV� �SKRWRV��SDLQWLQJV�RI�YLHZV��YLGHRV���7KHVH�
PXOWLPHGLD�VRXUFHV�DUH�QRW�VWRUHG�RU�FDFKHG�LQ�WKH�V\VWHP�
DQG�DUH�YLVXDOL]HG�GLUHFWO\�IURP�RWKHU�SURYLGHUV��7KLV�LV�YHU\�
LPSRUWDQW� LQ�RUGHU� WR�JXDUDQWHH� �PD[LPXP� LQGHSHQGHQFH�
from local storage.

2YHUDOO�WKH�VWUXFWXUH�RI�WKH�DUFKLWHFWXUH�JXDUDQWHHV�D�JUHDW�
DPRXQW�RI�ÁH[LELOLW\�LQ�FDVH�RI�DGGLWLRQV�WR�WKH�V\VWHP��DV�
ZHOO�DV�D�JUHDW�DPRXQW�RI�VLPSOLÀFDWLRQ�EDVHG�RQ�WKH�WHP�
SODWL]DWLRQ�RI�WKH�VLQJOH�VWUXFWXUHV��7KH�WUDQVIRUPDWLRQ�RI�
WKH� YDULRXV� SDUWV� LQWR� PLFURVHUYLFHV� JLYHV� WKH� ZKROH� V\V�
WHP�DGGLWLRQDO�UHOLDELOLW\�DQG�UHVLOLHQFH��HQDEOLQJ�SRVVLEOH�
FKDQJHV�WR�WKH�LPSOHPHQWDWLRQ�ZLWKRXW�VWRSSLQJ�WKH�LQIUD�
VWUXFWXUH�

BIBlIoGrPAhIcAl reFerenceS

0RQWDQDUL�0DUFR��5DIIDHOH�7URMDQLV��6LOYLD�%HUQDUGRQL��DQG�
/XFD�7HSHGLQR��������¶2SHQ�+LVWRU\�0DS���D�1HZ�$SSURDFK�
WR�2SHQ�$FFHVV�IRU�$UFKDHRORJ\�DQG�&XOWXUDO�+HULWDJH·�� ,Q�
2015 Digital Heritage�������²��� KWWSV���GRL�RUJ���������
'LJLWDO+HULWDJH�������������.

%HUQDUGRQL� 6LOYLD��0DUFR�0RQWDQDUL�� DQG� 5DIIDHOH�7URMDQLV�
�������¶2SHQ�+LVWRU\�0DS·��Archeologia e Calcolatori Q������
2����(GL]LRQL�$OO·,QVHJQD�GHO�*LJOLR��������������
 KWWSV���GRL�RUJ����������$&�������������.

0DUWLQ�5REHUW�&���������&OHDQ�$UFKLWHFWXUH��$�&UDIWVPDQ·V�
*XLGH�WR�6RIWZDUH�6WUXFWXUH�DQG�'HVLJQ�����HGLWLRQ��/RQ�
GRQ��(QJODQG��$GGLVRQ�:HVOH\
=XQGHUW�� -RULV� YDQ� ������� ¶,I� <RX� %XLOG� ,W��:LOO�:H� &RPH"�
/DUJH�6FDOH�'LJLWDO�,QIUDVWUXFWXUHV�DV�D�'HDG�(QG�IRU�'LJLWDO�
+XPDQLWLHV·��Historical Social Research / Historische Sozi�
DOIRUVFKXQJ�����QR��������������²���

ABSTrAcT

7KH�FRPSOH[LW\�RI�WKH�LQIUDVWUXFWXUH�EHKLQG�D�SURMHFW�VXFK�
DV�2SHQ�+LVWRU\�0DS�UHTXLUHG�DQ�RULJLQDO�DQG�FORXG�ÀUVW�DS�
SURDFK��HQDEOLQJ�WKH�RSWLPL]DWLRQ�RI�HYHU\�VLQJOH�DVSHFW�RI�
WKH�GHYHORSPHQW��DV�ZHOO�DV�WKH�GHSOR\PHQW�DQG�WKH�XVDJH�
RI�WKH�V\VWHP��)RU�WKLV�UHDVRQ��D�FORXG�ÀUVW�DSSURDFK�ZDV�
XVHG��WU\LQJ�WR�KDUQHVV�DOO�WKH�IHDWXUHV�RI�WKH�PRVW�FRPPRQ�
)/266�VRIWZDUH�SODWIRUPV�LQ�RUGHU�WR�PD[LPL]H�WKH�TXDOLW\�
RI�WKH�ÀQDO�SURGXFW�

KeyWorDS

'LJLWDO� +XPDQLWLHV�� 'LJLWDO� $UFKDHRORJ\�� *,6�� */$0�� 6RIW�
ZDUH�$UFKLWHFWXUH

lIST oF FloSS SoFTWAre uSeD/ DATA rePoSITory AnD lIcence 
'RFNHU�&RPPXQLW\�(GLWLRQ���$SDFKH���� 
KWWSV���JLWKXE�FRP�RSHQKLVWRU\PDS�RKP�VWDFNV���*3/����

AuThorS

0DUFR�0RQWDQDUL1��/RUHQ]R�*LJOL2

2SHQ�+LVWRU\�0DS��%RORJQD��,WDO\1�'HSDUWPHQW�RI�&RPSXWHU�
6FLHQFH�DQG�(QJLQHHULQJ��8QLYHUVLW\�RI�%RORJQD��,WDO\2 

FRUUHVSRQGLQJ�DXWKRUV�
PDUFR�PRQWDQDUL#RSHQKLVWRU\PDS�RUJ��
ORUHQ]R�JLJOL#XQLER�LW
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OPEN HISTORY MAP DATA 
INDEX - MONITORING THE QUALITY 
AND COVERAGE OF OPEN DATA OF 
THE PAST
%\�0DUFR�0RQWDQDUL

7KH�RULJLQDO�2SHQ�+LVWRU\�0DS�LQIUDVWUXFWXUH�GLG�QRW�GHÀQH�
D� UHSRVLWRU\� IRU� GDWD� VRXUFHV��ZKLOH� WKH�GDWD� TXDOLW\� KDG�
WR�EH�FRQVLGHUHG�DV�D�VHFRQGDU\�HOHPHQW�LQ�WKH�GHÀQLWLRQ�
RI�WKH�PDS�LWVHOI��7KH�LQIUDVWUXFWXUH�DOUHDG\�KDG�DQ�HVWDE�
OLVKHG�KLHUDUFK\�RI�GDWD�TXDOLW\�GHÀQLWLRQV��EXW�WKHVH�ZHUH�
PRUH�DGGUHVVHG� WRZDUGV� WKH�TXDOLW\�RI� WKH� VLQJOH� VSHFLÀF�
JHRJUDSKLF� LQIRUPDWLRQ� WKDQ� WKH� VRXUFHV� WKHPVHOYHV� DV� D�
whole. The change of paradigm in the import of the data 

UHTXLUHG�D� UDGLFDO�FKDQJH� LQ� WKH�TXDOLW\�DVVHVVPHQW� LWVHOI�
EHFDXVH��REYLRXVO\��UHOLDEOH�SULPDU\�VRXUFHV�DUH�ZD\�PRUH�
XVHIXO�WKDQ�XQUHOLDEOH�RQHV��DQG�WKHVH�DUH�WKHPVHOYHV�PRUH�
XVHIXO�WKDQ�UHOLDEOH�KHDUVD\�VRXUFHV��
)RU� WKLV� UHDVRQ�� WKH� GHÀQLWLRQ� RI� VRXUFH� UHOLDELOLW\� DQG�
VRXUFH�TXDOLW\�GHSHQGV�RQ�VHYHUDO�LPSRUWDQW�IDFWRUV�DQG�LV�
WKH�UHVXOW�RI�D�VHULHV�RI�VLPSOLÀFDWLRQV�EDVHG�RQ�WKH�PRVW�
FRPPRQ�PRGHOV�IRU�WKH�HYDOXDWLRQ�RI�GDWD�TXDOLW\��,Q�DGGL�
WLRQ�WR�D�JHQHUDO�PRGHO� IRU�'LJLWDO�+XPDQLWLHV��D�EURDGHU�
LQIRUPDWLRQ�DQG�GDWD�TXDOLW\�SDUDGLJP�ZDV�DQDO\]HG��DOVR�
ORRNLQJ� LQWR�PHWULFV� IRU� WKH�ZRUOG�ZLGH�ZHE�� VLQFH�PDQ\�
HOHPHQWV�FRXOG�EH�DSSOLHG�LQ�WKH�'DWD�,QGH[��DV�LW�LV�PRUH�
JHQHULF�WKDQ�D�VSHFLÀF�FROOHFWRU�

7KLV�FRQVLGHUHG���.QLJKW��V�G���GHÀQHV����GLPHQVLRQV�IRU�,Q�
IRUPDWLRQ�DQG�'DWD�4XDOLW\��6RPH�RI�WKHVH�DUH�YHU\�ZHE�RUL�
HQWHG� �L�H���&RQVLVWHQF\�� 6HFXULW\��7LPHOLQHVV�� DQG�RWKHUV��
DQG��DV�VXFK��QRW�UHOHYDQW�LQ�RXU�VSHFLÀF�FDVH��%\�FRQWUDVW��
RWKHU� GLPHQVLRQV� DUH� YHU\� WRSLF�VSHFLÀF� �L�H��� &RQFLVH��
&RPSOHWHQHVV��5HOHYDQF\���DQG�WKHVH�GHSHQG�RQ�WKH�VXEMHFW�
RI�RXU�UHVHDUFK��D�VWXG\�RI�D�YHU\�VSHFLÀF�WRSLF�UHOHYDQW�WR�D�
VPDOO�QXPEHU�RI�FLWLHV�LQ�WKH�DQFLHQW�5RPDQ�DJH�ZLOO�EH�ZD\�
PRUH�FRQFLVH�WKDQ�D�EURDG�VWXG\�RQ�D�YHU\�FRPPRQ�HYHQW�
in modern ages. 

,Q�$NRND�HW�DO��������D���OHYHO�KLHUDUFK\�LV�GHÀQHG�IRU�WKH�
categorization of imprecise temporal assertions in an ap�
SOLFDWLRQ�WR�WKH�SURVRSRJUDSKLFDO�GDWDEDVH�GHÀQLWLRQ�DUHD�
Based on these two approaches, with the latest iteration of 

WKH�2SHQ�+LVWRU\�0DS�SODWIRUP��WKH�'DWD�,QGH[�ZDV�LQWUR�
GXFHG��FUHDWLQJ�WKH�VWUXFWXUH�WR�JDWKHU��FODVVLI\�DQG�HYDOX�
DWH� WKH�GDWD�TXDOLW\�RI� WKH�YDULRXV� VRXUFHV� WKDW� WKH�SODW�
form collects and imports. The importance of an external 

PHWDGDWD�LQIRUPDWLRQ�FROOHFWRU�LV�LQFUHGLEO\�LPSRUWDQW�IRU�
GHÀQLQJ�PHWKRGRORJLHV�DQG�FULWHULD�WR�PDNH�LPSRUW�PRGHV�
XQLIRUP�IRU�VLQJOH�GDWDVHWV�RU�GDWDVHW�JURXSV��
7KH�GLPHQVLRQV�GHÀQHG� IRU� WKLV�FROOHFWRU�DUH�GLYLGHG� LQWR�
WKUHH�FODVVHV��REMHFWLYH��VXEMHFWLYH��DQG�SURFHVV��DQG�WKHVH�
are into six dimensions. 

6SDFH�FRYHUDJH�LV�GRQH�XVLQJ�*HRQDPHV�,GHQWLÀHUV�ZKLFK�
FUHDWHV�D�G\QDPLFDOO\�SRSXODWHG�WUHH�RI�DUHDV�FRYHULQJ�WKH�
YDULRXV�UHVHDUFKHV��)RU�WKH�SHULRG�GLPHQVLRQ��WKH�EHJLQ�
QLQJ�WLPH�DQG�HQG�WLPH�DUH�WKH�HOHPHQWV�FODVVLÀHG�
7KH�WRSLFV�WKDW�DUH�EHLQJ�FROOHFWHG�DV�RI�QRZ�DUH�WKH�IRO�
ORZLQJ��
��Agriculture� �� 7KHVH� GDWDVHWV� DQG� UHVHDUFK� UHJDUG� WKH�

DUHD�RI�DJULFXOWXUH��VXFK�DV��IRU�H[DPSOH��LGHQWLÀFDWLRQ�
RI�DJULFXOWXUDO�ODQG�XVH�RU�RI�FURSV�FXOWLYDWHG�LQ�WKH�SDVW�
LQ�VSHFLÀF�DUHDV�

� Climate���7KHVH�GDWDVHWV�DQG�UHVHDUFK�FRYHU�WKH�FKDQJHV�
in climate in the past.

�Economy���7KHVH�GDWDVHWV�DQG�UHVHDUFK�UHJDUG�WKH�FKDQJ�
HV�LQ�WKH�HFRQRP\�DQG�WKH�SRVVLEOH�QRUPDOL]DWLRQV�RI�WKH�
past with modern economic conditions.

��Entertainment���7KHVH�GDWDVHWV�DQG�UHVHDUFK�UHJDUG�WKH�
ZRUOG� RI� HQWHUWDLQPHQW�� IURP�FLUFXV� WR� WKHDWUH� WR� FLQ�
ema.

��Industry���7KHVH�GDWDVHWV�DQG�UHVHDUFK�FRYHU�WKH�FKDQJHV�
LQ�WKH�LQGXVWULDO�FRPSOH[�RI�WKH�SDVW�

��Infrastructures���7KHVH�GDWDVHWV�DQG�UHVHDUFK�UHJDUG�WKH�
WUDQVSRUWDWLRQ�LQIUDVWUXFWXUH�DQG�LWV�HYROXWLRQ��,W�LV�IXU�
WKHU�VXEGLYLGHG�LQWR�DLU��ZDWHU��DQG�ODQG�WUDQVSRUW�

��Politics���7KHVH�GDWDVHWV�DQG�UHVHDUFK�UHJDUG�WKH�FKDQJHV�
LQ�ERUGHUV�

��Religion���7KHVH�GDWDVHWV�DQG�UHVHDUFK�FRYHU�WKH�GLVWUL�
EXWLRQ�DQG�DFWLYLWLHV�UHODWHG�WR�UHOLJLRQ�

��Urban���7KHVH�GDWDVHWV�DQG�UHVHDUFK�UHJDUG�XUEDQ�HYROX�
tion over time.

�� Ephemeral� �� 7KHVH�
datasets and research regard 

movements of people, ships, 

DQG�DQ\WKLQJ�PRELOH�
�� War� �� 7KHVH� GDWDVHWV�
and research regard detailed as�
pects of war.

�� Geography� �� 7KHVH�
datasets and research regard 

WKH�FKDQJHV�LQ�QDWXUH��ERWK�WR�
WDOO\�QDWXUDO�DQG�DQWKURSLF�

$OO�RI�WKHVH�WRSLFV�KDYH�VSHFLÀF�

Class Dimension Meaning

Objective Spatial Coverage What area or areas does the research cover?

Period What time frame or time frames does the research cover?

Topic What topic or topics does the research cover?

Subtopic What kind of information is collected about the topic?

Process Reliability How reliable is the research? What methodologies have been 
used?

Subjective Quality How precise is the information collected? 

Open History Map Data Index status dashboard
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VXE�FODVVLÀHUV�GHÀQLQJ�WKH�NLQGV�RI�HOHPHQWV�FROOHFWHG��
6SHFLÀFDOO\��WKHVH�VXE�FODVVLÀHUV�DUH�

 �� Location �� 7KHVH� UHVHDUFK� DQG� GDWDVHWV� JLYH� XV� WKH�
SXQFWXDO�ORFDOL]DWLRQ�RI�DQDO\]HG�LWHPV�

Structure ��7KLV�VXEWRSLF�FRYHUV�UHVHDUFK�WKDW�UHVXOWHG� LQ�
WKH�FUHDWLRQ�RI�RSHQ�GDWDVHWV�RI�WKH�SODQV�RI�EXLOGLQJV��
cities, areas.

��Model ��7KLV�VXEWRSLF�UHJDUGV�DFWLYLWLHV�WKDW�UHVXOWHG�LQ�
WKH�FUHDWLRQ�RU�LQ�WKH�FROOHFWLRQ�RI��'�PRGHOV�IRU�VSHFLÀF�
EXLOGLQJV�RU�LWHPV�RI�WKH�PDLQ�WRSLF�

��Events ��7KHVH�GDWDVHWV�DQG�UHVHDUFK�JLYH�XV�WLPHOLQHV�
�DV�GDWDVHWV�RU�QRW��DERXW�WKH�VSHFLÀF�WRSLF�LQ�WKH�SDU�
WLFXODU�DQDO\]HG�SHULRG�

��Usage ��7KHVH�GDWDVHWV�DQG�UHVHDUFK�JLYH�XV�FRQWH[W�DQG�
PRGHV�IRU�WKH�IUXLWLRQ�RI�WKH�GHVFULEHG�LQIUDVWUXFWXUH�RU�
elements.

��Indexes ��7KHVH�GDWDVHWV�DQG�UHVHDUFK�DQDO\]H�VSHFLÀF�
LQGLFDWRUV��VXFK�DV�VDODU\�RYHU�WLPH������*'3�QRUPDOL]HG��
RU�SRSXODWLRQ�

��General ��7KHVH�GDWDVHWV� DQG� UHVHDUFK� FRYHU� WKH�PDLQ�
WRSLF�LQ�JHQHUDO�RU�ZLWKRXW�D�VSHFLÀF�YLHZSRLQW�

7KHVH�IRXU�OHYHOV�RI�FODVVLÀFDWLRQ�HQDEOH�WKH�SRVLWLRQLQJ�RI�
WKH�VSHFLÀF�GDWDVHW�LQ�D�PXOWLGLPHQVLRQDO�JULG��7KLV�DOORZV�
WKH�FUHDWLRQ�RI�WKH�PDLQ�YLVXDOL]DWLRQ�RI�WKH�'DWD�,QGH[�
7KH�TXDOLW\�DQG�UHOLDELOLW\�HYDOXDWLRQV�DUH�JLYHQ�DV�WZR�YDO�
XHV�UDQJLQJ�IURP���WR����7KH�UHOLDELOLW\�VFRUH�LV�GLYLGHG�DV�
IROORZV��

������$FDGHPLF�SHHU�UHYLHZHG�UHVHDUFK���([FDYDWLRQ�5H�
SRUW�

������,Q�SHULRG�VRXUFH�PDWHULDO�
������5HYLHZ�SDSHUV�
������1RW�SHHU�UHYLHZHG�UHVHDUFK�
������/RFDO�SXEOLF�KLVWRU\�DFWLYLWLHV��HYHQWXDOO\�VXSHUYLVHG��

EXW�QRW�JXDUDQWHHG�LQ�DQ\�ZD\�
������+HDUVD\�DQG�RUDO�WUDGLWLRQ�
ZKLOH�WKH�GDWD�TXDOLW\�LV�GLYLGHG�DV�IROORZV�
���� �� 3UHFLVH� GDWDVHW�ZLWK�ZHOO� GHÀQHG� DQG� GRFXPHQWHG�

WRROV�DQG�YDOLGDWDEOH�KLJK�OHYHO�DFFXUDF\�
������/RZHU�ÀQH�JUDQXODULW\�RI�GDWD��GDWD�LV�DYDLODEOH�EXW�

OHVV�SUHFLVH�
������9HULÀDEO\�LQFRPSOHWH�GDWD��VRPH�LQIRUPDWLRQ�LV�PLVV�

LQJ�IRU�DFFXUDWH�LGHQWLÀFDWLRQ�
������8QFHUWDLQ�GDWD��VSHFLÀFDWLRQ�RI�XQFHUWDLQW\�IRU�D�PD�

MRU�SDUW�RI�WKH�GDWD�
������8QFHUWDLQ�GDWD�ZLWK�QR�UHIHUHQFHV�WR�RWKHU�GDWDVHWV�

IRU�FURVV�YDOLGDWLRQ�
������/RZ�TXDOLW\�GDWDVHW��ZLWK�REYLRXV�GLVFUHSDQFLHV�DQG�

or errors.     

7KH�UHOLDELOLW\�GLPHQVLRQ�UHSUHVHQWV�WKH�LQWULQVLF�TXDOLW\�RI�
WKH�PHWKRGRORJ\�DSSOLHG�LQ�WKH�SXEOLFDWLRQ�RI�WKH�GDWD��2Q�
WKH�RWKHU�KDQG��WKH�GDWD�TXDOLW\�GHSHQGV�RQ�WKH�SUHFLVLRQ�
RI�WKH�SXEOLVKHG�GDWD�
7KH�FXUUHQW�LQIUDVWUXFWXUH�LV�EDVHG�RQ�WKH�VWRUDJH�RI�LWHPV�
LQ�D�SXEOLF�=RWHUR�FROOHFWLRQ�ZKHUH�DOO�WKH�DFFXPXODWHG�UH�
VHDUFK�LV�GHVFULEHG�DV�VWUXFWXUHG�WDJV��
7KH�IROORZLQJ�LV�WKH�GHVFULSWLRQ�RI�WKH�&/,:2&�GDWDVHW�
7KH�GDWDVHWV�FDQ�QRW�EH�GHVFULEHG�IURP�WKH�IURQW�HQG��
DQG��IRU�WKLV�UHDVRQ��WKHVH�DUH�FXUUHQWO\�GHÀQHG�E\�D�QDPH�
DQG��LQ�DGGLWLRQ�WR�WKH�SUHYLRXVO\�PHQWLRQHG�RQWRORJ\��D�
descriptor for the single dataset or for the whole collec�
WLRQ�RI�GDWDVHWV�DVVRFLDWHG�ZLWK�WKH�SURMHFW��

BIBlIoGrAPhy 
$NRND��-DFN\�� ,VDEHOOH�&RP\Q�:DWWLDX��6WpSKDQH�/DPDVVe��
DQG� &pGULF� 'X� 0RX]D�� ¶&RQFHSWXDO� 0RGHOLQJ� RI� 3URVRSR�
JUDSKLF�'DWDEDVHV�,QWHJUDWLQJ�4XDOLW\�'LPHQVLRQV·��Journal 

RI�'DWD�0LQLQJ�	�'LJLWDO�+XPDQLWLHV�6SHFLDO�,VVXH�RQ�'DWD�
6FLHQFH���� ��� 0D\� ������� ����� KWWSV���GRL�RUJ����������
MGPGK�����. 

.QLJKW��6KLUOHH�$QQ��¶'HYHORSLQJ�D�)UDPHZRUN�IRU�$VVHVVLQJ�
,QIRUPDWLRQ�4XDOLW\�RQ�WKH�:RUOG�:LGH�:HE·��Q�G������

ABSTrAcT 
:LWKLQ�RXU�ZRUN�RQ�2SHQ�+LVWRU\�0DS��2+0��ZH�VWDUWHG�
FROOHFWLQJ�LQIRUPDWLRQ�DERXW�PDMRU�RSHQ�GDWDVHWV�DYDLO�
DEOH�RQOLQH��7KH�JHRJUDSKLF�SUHFLVLRQ��DV�ZHOO�DV�WKH�LQIRU�
PDWLRQDO�TXDOLW\��YDULHV�D�ORW�EHWZHHQ�VRXUFHV��UHVHDUFK�
WHDPV��DQG�SURMHFWV��7KHVH�IDFWRUV�EURXJKW�XV�WR�WKH�LGHD�
RI�GLVSOD\LQJ�WKLV�YDULDELOLW\�ZLWK�WKH�2+0�2SHQ�'DWD�,QGH[�
�KWWSV���LQGH[�RSHQKLVWRU\PDS�RUJ���ZKHUH�ZH�FROOHFW�DOO�
VRXUFHV�ZH�ÀQG�DQG�DOO�GDWDVHWV�ZH�LPSRUW�LQ�RUGHU�WR�YLVX�
DOL]H�KRZ�WKH�ZRUOG�ZH�DUH�WU\LQJ�WR�GHVFULEH�LV�VRPHKRZ�
already partial.

KeyWorDS

'LJLWDO�+XPDQLWLHV��'LJLWDO�$UFKDHRORJ\��'DWD�TXDOLW\

AuThorS

0DUFR�0RQWDQDUL 
2SHQ�+LVWRU\�0DS��%RORJQD��,WDO\ 
PDUFR�PRQWDQDUL#RSHQKLVWRU\PDS�RUJ

lIST oF FloSS SoFTWAre uSeD/ DATA rePoSITory AnD lIcence 
KWWSV���JLWKXE�FRP�RSHQKLVWRU\PDS�RKP�LQGH[�IURQW����
Apache 2.0 

KWWSV���JLWKXE�FRP�RSHQKLVWRU\PDS�RKP�LQGH[�DSL���
Apache 2.0

Space coverage ohm:area geonames:6295630
Period coverage ohm:from_time 1750

ohm:to_time 1855

7RSLF�FODVVL¿FDWLRQ ohm:topic ephemeral

ohm:topic:topic location

Data quality ohm:source_quality 6

Data reliability ohm:source_reliability 5
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OPEN HISTORY MAP
E\�0DUFR�0RQWDQDUL��/XFLD�0DUVLFDQR��5DIIDHOH�7URMDQLV��
6LOYLD�%HUQDUGRQL

2SHQ�+LVWRU\�0DS�DLPV�WR�EH�D�SODWIRUP�WKDW�FROOHFWV�DQG�
GLVSOD\V� GDWD� DERXW� RXU� SDVW�ZLWK�PRGHUQ� WRROV� DQG� FRQ�
VLGHUV� VHYHUDO� XVHU� JURXSV� DV� UHIHUHQFH��7KLV�PHDQV� WKDW��
XQOLNH�FODVVLF�´FROODERUDWLYHµ�DSSURDFKHV��LW�GRHV�QRW�UHO\�
RQ�D�XVHU¶V�VLQJOH�FRQWULEXWLRQ�EXW�PRUH�RQ�EORFNV�RI�FRQWUL�
EXWLRQV�WKDW�DUH�ERXQG�WR�UHVHDUFK�DQG�WR�SRVVLEOH�SXEOLFD�
WLRQV��7KLV�DOVR�VXJJHVWV�WKDW�GHVSLWH�WKH�RULJLQDO�DSSURDFK�
ZDQWLQJ�WR�EH�YHU\�RQWRORJ\�FHQWULF��0RQWDQDUL�HW�DO�������
DQG�%HUQDUGRQL� HW� DO�� ������� WKLV�PD[LPDOLVW� UHTXLUHPHQW�
KDG�WR�EH�FKDQJHG�WR�D�PRUH�UHDOLVWLF�DQG�ERWWRP�XS�DS�
SURDFK�� ZKHUH� VHYHUDO� UHVHDUFK� JURXSV� XVH� GLIIHUHQW� RQ�
tologies and different representations for similar aspects. 

7KLV�LQIHUV�WKDW�HDFK�UHVHDUFK�JURXS�FDQ�JLYH�YHU\�VSHFLÀF�
LQVLJKW�LQWR�RQH�SDUWLFXODU�SRLQW�RI�YLHZ�RQ�WKH�VDPH�HYHQW�
in history or, on the contrary, similar points of view on very 

distant events over time. 

7KLV�OHG�XV�WR�D�OHVV�VWULFW�LQWHJUDWLRQ�PHWKRGRORJ\��ZKHUH�
WKH�RQWRORJ\�LV�VWLOO�WKHUH��RQ�RXU�VLGH��WR�HQDEOH�WKH�LQWHU�
SUHWDWLRQ�RI�WKH�GDWD�LQ�GLIIHUHQW�ZD\V�DQG�WR�JXLGH�XVHUV�
LQ�WKH�LQWHURSHUDELOLW\�DVSHFWV�RI�FOHDQLQJ�GDWD�XS��2Q�WKH�
RWKHU� KDQG�� WKLV� JXLGHV� XV� WR� D� FRPSOHWHO\� GLIIHUHQW� DS�
SURDFK�WR�WKH�LQIUDVWUXFWXUH�DQG�WR�WKH�DUFKLWHFWXUH�RI�WKH�
SODWIRUP�� 6SHFLÀFDOO\�� LW�PHDQW�2SHQ�+LVWRU\�0DS�ZDV� QR�
ORQJHU�MXVW�́ WKH�PDSµ�DQG�WKH�GDWD�FRQQHFWHG�WR�LW��EXW�DOVR�
WKH�FODVVLÀFDWLRQ�V\VWHP��WKH�LPSRUWHUV��WKH�PHWKRGRORJ\��
WKH�WRROV�DURXQG�WKH�PDS�LWVHOI��&KRRVLQJ�WR�RSHQ�WKH�GRRUV�
WR�WKH�GLIIHUHQFH�PDGH�WKH�SODWIRUP�PRUH�UREXVW�DQG�VROLG��
7KLV� DOVR� RSHQHG� XS� GLIIHUHQW� HOHPHQWV� ZH� KDG� QRW� FRQ�
VLGHUHG�LQ�WKH�EHJLQQLQJ��7KH�´PDSµ�XVXDOO\�FRQWDLQV�RQO\�
´WKLQJV�WKDW�DUH�WKHUHµ��L�H��EXLOGLQJV��WUHHV��REMHFWV�WKDW�
VKDSH� WKH�ZRUOG��:KDW� DERXW� DOO� WKRVH� HOHPHQWV� WKDW� GR�
VKDSH�WKH�ZRUOG�LQ�D�QRQ�GLUHFW�ZD\"�3DUW�RI�WKH�FRQWH[W�ZH�
DVSLUHG�WR�FUHDWH�DERXW�WKLQJV�KDSSHQLQJ�LQ�RXU�SDVW�ZLWK�
WKH�RULJLQDO�SURMHFW�LV�GHÀQHG�E\�WKH�HYHQWV�WKDW�KDSSHQHG�
EHFDXVH�WKH�´PDWHULDOµ�ZRUOG�DQG�WKH�´HSKHPHUDOµ�ZRUOG�
DUH�LQFUHGLEO\�LQWHUZRYHQ�DQG�LQWHUFRQQHFWHG��
$OO�WKHVH�HOHPHQWV�EURXJKW�XV�WR�UHZRUN�VRPH�RI�WKH�FRQ�
FHSWV�EHKLQG�WKH�SODWIRUP�LWVHOI��2SHQ�+LVWRU\�0DS�LV�QRZ�
DQ� HFRV\VWHP� RI� WRROV� DQG� SRLQWV� RI� YLHZ� RQ� WKH� YDULRXV�
DVSHFWV� RI� GDWD�� 7KLV� ORFDWHV� WKH� SURMHFW� DW� D� FURVVURDGV�
RI� VHYHUDO� EUDQFKHV� RI� NQRZOHGJH� DQG� VWXG\� WKDW� FDQ� EH�
VXPPHG�XS�LQ�WKH�EURDG�FRQFHSW�RI�'LJLWDO�6SDWLDO�+XPDQL�
WLHV��1RQHWKHOHVV�� WKH�SODWIRUP� LV�EXLOW�ZLWK� WKH� LGHD�QRW�
WR�IRUFH�SURYLGHUV�WR�EULQJ�GDWD�LQ�D�VSHFLÀF�IRUP��EXW�WR�
KDYH�HYHU\�SURYLGHU�NHHSLQJ�WKHLU�RQWRORJLHV�DQG�IRUPDWV�LQ�
RUGHU�WR�IDFLOLWDWH�WKH�ZRUN�RQ�WKH�OHDYHV�RI�WKH�HFRV\VWHP��
GHVSLWH�JLYLQJ�PRUH�ZRUN�WR�WKH�GDWD�LQWHJUDWRU��=XQGHUW��
������

6SHFLÀFDOO\��WKH�HFRV\VWHP�LV�QRZ�FRPSULVHG�RI�WKH�IROORZ�
LQJ�FRPSRQHQWV��

��2SHQ�+LVWRU\�0DS�'DWD� ,QGH[�� WR�FODVVLI\�GDWD� VRXUFHV�
DQG�SDSHUV�

��2SHQ�+LVWRU\�0DS�'DWD�,PSRUWHU��WR�GHÀQH�WUDQVIRUPD�
WLRQV�DQG�H[WUDFWRUV�IRU�WKH�GDWDVHWV�

��2SHQ�+LVWRU\�0DS�9LHZHU�� WR�GLVSOD\�SKRWRV��SDLQWLQJV�
DQG�UHFRQVWUXFWLRQV�RI�PRPHQWV�RU�YLHZV�RI�WKH�SDVW�OR�
FDWHG�FRUUHFWO\�LQ�WLPH�DQG�VSDFH�

��2SHQ�+LVWRU\�0DS�(YHQW�,QGH[��WR�FROOHFW�UHIHUHQFHV�WR�
DQWKURSLF�DQG�QDWXUDO�HYHQWV�LQ�WLPH�DQG�WKHLU�FRQQHF�
WLRQV�DQG�UHODWLRQVKLSV�

��2SHQ�+LVWRU\�0DS��WKH�FRUH�PDS�RI�WKH�SURMHFW�

In addition to these already existing parts, the following 

FRPSRQHQWV�DUH�HLWKHU�SODQQHG�RU�EXLOW�EXW�EHLQJ�UHZULWWHQ�
WR�EH�LQWHJUDWHG�LQWR�WKH�EURDGHU�SODWIRUP�

��2SHQ�+LVWRU\�0DS�'DWD�&ROOHFWRU��WR�FRQWDLQ�VWDWLVWLFDO�
GDWD�DERXW�VHYHUDO�HYHQWV� UHODWLQJ�WR� � � � � WKH�GLIIHUHQW�
WLPH�SHULRGV�LQ�WKH�YDULRXV�SODFHV�FROOHFWHG�

��2SHQ�+LVWRU\�0DS�3XEOLF�+LVWRU\�7RRONLW��D�WRRO�WR�KHOS�
UHVHDUFKHUV�DQG�JURXSV�WR�FROOHFW�GDWD�DERXW�KLVWRULFDO�
HYHQWV�DQG�SHULRGV�LQ�D�VWUXFWXUHG�PDQQHU�

*HR&RQWH[W��0DUVLFDQR��������D�WRRO�WR�FUHDWH�VLPSOH�YLVX�
DOL]DWLRQV�RI�VHOI�FRQWDLQHG�UHVHDUFK�GDWD��WKLV�ZLOO�EH�LQWH�
JUDWHG�LQWR�WKH�2+0�3XEOLF�+LVWRU\�7RRONLW�LQ�RUGHU�WR�PDNH�
WKH� GDWDVHWV� FUHDWHG� H[SORUDEOH� DQG� QDYLJDEOH� DV� VLQJOH�
platforms.

$OO�RI�WKHVH�FRPSRQHQWV�DUH�YDULRXV�SRLQWV�RI�YLHZ�DQG�GLI�
ferent ways to read the data contained in the core data 

VWRUDJH��7HFKQLFDOO\�� LW� LV� QRW� MXVW� RQH�GDWDEDVH�� EXW� LW� LV�
D�FRQVWHOODWLRQ�RI�GDWDEDVHV� LQWHUFRQQHFWHG�YLD�KLJK�OHYHO�
$3,V�HQDEOLQJ�WKH�PD[LPL]DWLRQ�RI�WKH�GDWD�WKURXJKSXW�IRU�
WKH�HQG�XVHU��
(YHU\� VLQJOH� RQH� RI� WKHVH� FRPSRQHQWV� KDV� D� ZHOO�GHÀQHG�
VWUXFWXUDO�FRUH�RQWRORJ\��RQ�ZKLFK�ZH�FDQ�UHO\�WR�GR�PRVW�
RI�WKH�ZRUN��DQG�D�ZHDNHU�´FRQWHQWµ�RQWRORJ\�SDUW��ZKHUH�
HOHPHQWV� FDQ�EH�PDSSHG�RU�DVVLJQHG� LQ� YDULRXV�ZD\V�DQG�
ZLWK� YDU\LQJ� GHJUHHV� RI� TXDOLW\��7KH� FRUH� SDUW� LV� WKH� RQH�
WKDW�WKH�FRPSRQHQWV�XVH�WR�GHÀQH�WKH�PDLQ�DFWLYLWLHV� IRU�
WKHLU�RZQ�IXQFWLRQ�DQG�WKH�JHQHUDO�SXUSRVH�$3,V�WKDW�LQWHU�
FRQQHFW�WKH�LQIUDVWUXFWXUH��7KH�UHVW�JLYHV�WKH�SRVVLELOLW\�WR�
H[SDQG�DQG�DGDSW�WKH�VSHFLÀF�GDWDVHW�RU�GDWD�SRLQW�LQWR�D�
PRUH�FRPSOH[�DQG�DGYDQFHG�VWUXFWXUH�ZLWKRXW�UHTXLULQJ�WKH�
LQIUDVWUXFWXUH�WR�FKDQJH��7KLV�ÁH[LELOLW\�LV�UDGLFDOO\�LPSRU�
WDQW�LQ�WKH�ÀUVW�SKDVHV�RI�WKH�SURMHFW��DV�WKH�RQWRORJ\�FDQ�
HPHUJH�IURP�WKH�GDWD�FROOHFWHG�DQG�FDQ�EH�À[HG�RYHU�WLPH��
7KH�FRUH�PDS�KDV�WKH�ODUJHVW�DPRXQW�RI�GDWD��EHLQJ�D�FROOHF�
WLRQ�RI�SRO\JRQV��OLQHV�DQG�SRLQWV�UHSUHVHQWLQJ�WKH�VWUXFWXUH�
RI�WKH�SDVW�LQ�LWV�YDULRXV�PRPHQWV�GHVFULEHG�E\�KLVWRULDQV��
GRFXPHQWV� DQG� GLJLWL]HG� PDSV�� 7HFKQLFDOO\�� WKH� LQIRUPD�
WLRQ�VWRUHG�LV�GHVFULEHG�LQ�D�ZD\�WKDW�LV�YHU\�VLPLODU�WR�WKH�
2SHQ6WUHHW0DS�RQWRORJ\��H[FHSW�IRU�WKH�IDFW�WKDW�IRU�HYHU\�
GDWDVHW�LPSRUWHG��WKH�VRXUFH�LV�DQ�LGHQWLÀHU�WKDW�UHIHUHQFHV�
RQH�VSHFLÀF�GDWDVHW�GHVFULEHG�LQ�WKH�'DWD�,QGH[�
7KH� RWKHU�PDMRU� GDWD� FROOHFWRUV� DUH� WKH� (YHQW� ,QGH[� DQG�
WKH� 9LHZHU�� )RU� HDFK�� WKH� JHRPHWULHV� DUH� VLPSOHU�� EHLQJ�
SRLQWV��DQG�WKH�$3,�WUDQVIRUPV�WKHVH�SRLQWV�LQWR�PRUH�FRP�
SOH[� VWUXFWXUHV�FRQQHFWHG�HLWKHU�E\� WKH� VDPH�VXEMHFW��E\�
FRQWH[W� RU� E\� RWKHU� UHIHUHQFHV��7KLV�PDNHV� LW� SRVVLEOH� WR�
YLVXDOL]H�FRQQHFWLRQV�EHWZHHQ� LWHPV�DQG�FUHDWH� OLQHV�DQG�
FRQYH[�FRQWDLQHUV�UHSUHVHQWLQJ�WKH�DUHD�RI�D�VSHFLÀF�HYHQW�
�L�H��D�ZDU��D�FXOWXUDO�SUHVHQFH��RU�WKH�WUDFN�RI�D�VSHFLÀF�
REMHFW�RYHU�WLPH��VKLS��SHUVRQ��DUP\�XQLW���
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7KH� VPDOOHVW� GDWD� FROOHFWHG� UHODWHV� WR� WKH� 'DWD� ,QGH[�� ,W�
FRQWDLQV�RQO\�PHWDGDWD�DERXW�WKH�GDWD�VRXUFHV�WKDW�DUH�LP�
ported into the system. This component is one of the core 

HOHPHQWV�RI�WKH�ZKROH�V\VWHP�EHFDXVH�LW�LV�RQ�WKLV�WKDW�WKH�
GHÀQLWLRQ�RI�WKH�V\VWHP�UHOLHV�RQ��DV�WKH�LQIUDVWUXFWXUH�GRHV�
QRW�LQ�LWVHOI�KDYH�2+0�RZQHG�GDWD��7KH�LPSRUWHU�UHOLHV�RQ�
WKLV�FRPSRQHQW�WR�GHÀQH�WKH�LPSRUW�PHWKRGRORJLHV�IRU�VSH�
FLÀF�GDWDVHWV�
7KH�OLFHQVH�RI�DOO�WKH�FROOHFWHG�GDWD�LV�&&�%<��FRQVLGHULQJ�
WKH�DFDGHPLF�LPSRUWDQFH�RI�FLWLQJ�WKH�VRXUFHV��7KLV�LV�DOVR�
YHU\� LPSRUWDQW� IRU� RXU� RZQ� VRXUFHV�� GDWD� VKRXOG� EH� SXE�
OLVKHG�ZLWK� OLFHQVHV� WKDW�DUH�&&�%<�FRPSDWLEOH�DQG��PRVW�
LPSRUWDQWO\��RSHQ��PHDQLQJ�ZLWKRXW�1'�DQG�1&�WHUPV���7KH�
license of all the code is Apache 2.0 in order to facilitate 

LQWHJUDWLRQ�LQWR�RWKHU�SURGXFWV��DQG�WKH�FRQÀJXUDWLRQ�ÀOHV�
DUH�XQGHU�*3/�����LQ�RUGHU�WR�WHVWLI\�GRFXPHQWDWLRQ�

BIBlIoGrAPhy  
%HUQDUGRQL�6LOYLD��0DUFR�0RQWDQDUL��DQG�5DIIDHOH�7URMDQLV�
�������¶2SHQ�+LVWRU\�0DS·��Archeologia e Calcolatori n. 

������(GL]LRQL�$OO·,QVHJQD�GHO�*LJOLR���������������KWWSV���
GRL�RUJ����������$&�������������.

0DF/RFKODLQQ��1RHO��¶2SHQ�+LVWRULFDO�0DSV�RI�,UHODQG·��
:DWHUIRUG�,QVWLWXWH�RI�7HFKQRORJ\��������KWWSV���ZZZ�DFD�
GHPLD�HGX����������2SHQB+LVWRULFDOB0DSVBRIB,UHODQG.

0DUVLFDQR�/XFLD��DQG�0DUFR�0RQWDQDUL��������¶*(2&21�
7(;7�$1'�&+&217(;7�*(2*5$3+,&�,1)250$7,21�,1�
&8/785$/�+(5,7$*(·��,Q�7KH�,QWHUQDWLRQDO�$UFKLYHV�RI�WKH�
3KRWRJUDPPHWU\��5HPRWH�6HQVLQJ�DQG�6SDWLDO�,QIRUPDWLRQ�
Sciences��;/,,���:�����²����&RSHUQLFXV�*PE+��KWWSV���GRL�
RUJ���������LVSUV�DUFKLYHV�;/,,���:����������.

0RQWDQDUL�0DUFR��5DIIDHOH�7URMDQLV��6LOYLD�%HUQDUGRQL�DQG�
/XFD�7HSHGLQR��������¶2SHQ�+LVWRU\�0DS���D�1HZ�$SSURDFK�
WR�2SHQ�$FFHVV�IRU�$UFKDHRORJ\�DQG�&XOWXUDO�+HULWDJH·��,Q�
2015 Digital Heritage�������²����KWWSV���GRL�RUJ���������
'LJLWDO+HULWDJH�������������.

=XQGHUW��-RULV�YDQ��������¶,I�<RX�%XLOG�,W��:LOO�:H�&RPH"�
/DUJH�6FDOH�'LJLWDO�,QIUDVWUXFWXUHV�DV�D�'HDG�(QG�IRU�'LJLWDO�
+XPDQLWLHV·��Historical Social Research / Historische Sozi�
DOIRUVFKXQJ�����QR��������������²���

ABSTrAcT 

2SHQ�+LVWRU\�0DS��2+0��>KWWSV���PDS�RSHQKLVWRU\PDS�
RUJ@��DQ�RSHQ�PDS�RI�WKH�SDVW�WKDW�ZDV�DOUHDG\�SUHVHQWHG�
DV�D�FRQFHSW�D�IHZ�\HDUV�DJR��LV�QRZ�LQ�LWV�ÀUVW�\HDU�DV�D�
IXQFWLRQLQJ�LQIUDVWUXFWXUH�DQG�FROOHFWV�DURXQG����*%�RI�
GDWD�IURP�DSSUR[LPDWHO\����VRXUFHV��7KH�SODWIRUP�LV�RSHQ�
LQ�DOO�RI�LWV�DVSHFWV�DQG�HQDEOHV�UHVHDUFK�JURXSV�WR�FUHDWH�
new importers for their own open datasets. In addition to 

WKDW��2+0�HQDEOHV�WKH�YLVXDOL]DWLRQ�RI�´HSKHPHUDOµ�GDWD�
sets, i.e. representation of vicinity for historical characters 

DQG�YHKLFOHV��EDWWOHV�DQG�HYHQWV�

KeyWorDS 

'LJLWDO�+XPDQLWLHV��'LJLWDO�$UFKDHRORJ\��*,6��*/$0

AuThor 
0DUFR�0RQWDQDUL1��/XFLD�0DUVLFDQR2��5DIIDHOH�7URMDQLV�, Sil�
via Bernardoni�

2SHQ�+LVWRU\�0DS�����������

FRUUHVSRQGLQJ�DXWKRU�
PDUFR�PRQWDQDUL#RSHQKLVWRU\PDS�RUJ 

lIST oF FloSS SoFTWAre uSeD/ DATA rePoSITory AnD lIcence 
KWWSV���JLWKXE�FRP�RSHQKLVWRU\PDS�RKP�LQGH[�DSL���
Apache 2.0 

KWWSV���JLWKXE�FRP�RSHQKLVWRU\PDS�RKP�LQGH[�IURQW���
Apache 2.0 

KWWSV���JLWKXE�FRP�RSHQKLVWRU\PDS�RKP�KVY���$SDFKH���� 

KWWSV���JLWKXE�FRP�RSHQKLVWRU\PDS�PDSVW\OHV���*3/���� 

KWWSV���JLWKXE�FRP�RSHQKLVWRU\PDS�KVY�DSL���$SDFKH���� 

KWWSV���JLWKXE�FRP�RSHQKLVWRU\PDS�RKP�PDS���$SDFKH�
2.0 

KWWSV���JLWKXE�FRP�RSHQKLVWRU\PDS�RKP�VWDFNV���*3/����
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INNOVATIVO E VERSATILE
CON TECNOLOGIA
VISUAL POSITIONING

Contattaci, scoprirai molto di più!
per maggiori
informazioni

Progettato per i professionisti del rilievo, al !ne di misurare punti che prima non potevano
essere misurati, in modo rapido e preciso con un sistema GNSS RTK.
Adesso, è possibile acquisire rapidamente immagini dal sito e misurare punti diretta-
mente in campo od in uf!cio utilizzando le immagini.
La fusione dei sensori GNSS e IMU in combinazione con una fotocamera, creano
la tecnologia Visual Positioning, dando vita ad un rover GNSS RTK così potente e
versatile, che vi consentirà di misurare tutto quello che vedete.
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Paestum Salerno
25-28 novembre  2021
Tabacchificio Cafasso
Basilica
Parco Archeologico • Museo Nazionale

12 eventi
unici al mondo 
tutti in una Borsa

ArcheoExperience 
Laboratori di Archeologia 
Sperimentale per la divulgazione 
delle tecniche utilizzate dall’uomo 
nel realizzare i manufatti di uso 
quotidiano.

ArcheoIncoming
Spazio espositivo e Workshop con 
i tour operator che promuovono le 
destinazioni italiane per l’incoming 
del turismo archeologico.

ArcheoIncontri 
Conferenze stampa 
e presentazioni di progetti 
culturali e di sviluppo territoriale.

ArcheoLavoro 
Orientamento post diploma 
e post laurea con area 
espositiva dedicata alle 
Università per la presentazione 
dell’offerta formativa e delle 
figure professionali.

ArcheoStartUp 
Presentazione di nuove imprese 
culturali e progetti innovativi 
nel turismo culturale e nella 
valorizzazione dei beni 
archeologici in collaborazione con 
l’Associazione Startup Turismo.

ArcheoVirtual 
Mostra e Workshop internazionali 
di realtà virtuale e robotica in 
collaborazione con ISPC Istituto 
di Scienze del Patrimonio 
Culturale del CNR.

Conferenze 
Organizzazioni Governative e 
di Categoria, Istituzioni ed Enti 
Locali, Associazioni Culturali 
e Professionali si confrontano 
su promozione del turismo 
culturale, valorizzazione, 
gestione e fruizione 
del patrimonio.

Incontri con i Protagonisti 
Il grande pubblico con i più noti 
Divulgatori culturali, Archeologi, 
Direttori di Musei, Accademici, 
Giornalisti.

International 
Archaeological Discovery Award 
“Khaled al-Asaad” 
Il Premio alla scoperta 
archeologica dell’anno intitolato 
all’archeologo di Palmira che 
ha pagato con la vita la difesa 
del patrimonio.

Premi “Antonella Fiammenghi”
“Paestum Mario Napoli” 
“Sebastiano Tusa”
Assegnati a personalità impegnate 
a favore dell’archeologia, del 
dialogo interculturale, del turismo 
archeologico subacqueo e a 
laureati con tesi sul turismo 
archeologico.

Salone Espositivo 
Salone Internazionale unico 
al mondo che promuove 
le destinazioni turistico-
archeologiche con 100 espositori, 
di cui 20 Paesi.
da giovedì 25 a sabato 27 
novembre ore 10-19; 
domenica 28 novembre ore 10-13

Workshop con i buyer esteri 
selezionati dall’ENIT e i tour 
operator nazionali 
Incontro dei buyer esteri 
selezionati dall’ENIT (provenienti 
da 8 Paesi Europei) e dei tour 
operator nazionali con l’offerta del 
turismo culturale.
sabato 27 novembre 
ore 10-14 | 15-18
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Leader srl
info@bmta.it
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con il patrocinio di vettore ufficiale
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