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DIGITAL DOCUMENTATION FOR THE ENHANCEMENT 
OF BRAZILIAN CULTURAL HERITAGE: 
MUSEO DO IPIRANGA, PARQUE DA INDEPENDÊNCIA AND 
MONUMENTO À INDEPENDÊNCIA09

Abstract

For this year’s bicentenary of Brazil’s independence, the 
',$35H0 UHVHDUFK FHQWUH DQG WKH 7HNQH+XE ODERUDWRU\ RI 
the University of Ferrara present the results of the digital 
documentation of one of the most important monumental 
FRPSOH[HV LQ WKH VWDWH RI 6mR 3DXOR� 0XVHR 'R ,SLUDQJD� 
3DUTXH GD ,QGHSHQGrQFLD DQG 0RQXPHQWR j ,QGHSHQGrQFLD�
The application of integrated three-dimensional survey 
SURWRFROV DQG VFDQ�WR�+%,0 SURFHGXUHV FXUUHQWO\ SURYLGHV 
technicians, researchers, public administration, and citizens 
ZLWK WKH PRVW FRPSOHWH GLJLWDO PHPRU\ RI WKH PRQXPHQWDO 
complex built by Italian architects and engineers in 1922, on 
WKH RFFDVLRQ RI WKH FHQWHQDU\ RI WKH FRXQWU\·V LQGHSHQGHQFH� 
0RUHRYHU� WKH GDWDEDVH UHSUHVHQWV WKH GRFXPHQWDWLRQ RI WKH 
VWDWH RI WKH PXVHXP EHIRUH WKH UHFHQW UHVWRUDWLRQ ZRUN� 7KH 
VXUYH\ GDWDEDVHV DQG +%,0 PRGHOV DUH ÀQDOO\ DQ LQKHUHQW SDUW 
of the valorisation and dissemination project, intended for an 
DXGLHQFH RI QRQ�SURIHVVLRQDOV RQO\� ,SLUDQJD'LJLWDO�
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Introduction
The importance and value of the digital memory of 
KHULWDJH DVVHWV KDV EHHQ KLJKOLJKWHG� RYHU WKH ODVW IHZ 
years, by the increasing dissemination, accessibility, and 
usability of integrated digital technologies for surveying 
and representation, particularly three-dimensional, of the 
FXOWXUDO KHULWDJH DV ZHOO DV WKH EXLOW KHULWDJH� 0RUHRYHU� 
the digital memory of cultural heritage has emerged into a 
UHVRXUFH IRU FRPPXQLFDWLRQ WR D ODUJH DXGLHQFH DV ZHOO DV 
IRU SXUSRVHV RI FRQVHUYDWLRQ DQG PDLQWHQDQFH�
As the experience detailed here illustrates, interest in 

)LJ� � ² (QKDQFLQJ %UD]LOLDQ FXOWXUDO KHULWDJH WKURXJK LQWHJUDWHG GLJLWDO SODWIRUPV� 0RQXPHQWR j ,QGHSHQGrQFLD GR %UDVLO� 6mR 3DXOR� %UDVLO�

the study topic of integrated digital heritage survey and 
UHSUHVHQWDWLRQ SURWRFROV ZLWK D YLHZ WR YDORULVDWLRQ DQG 
communication to a non-expert audience is expanding 
ERWK LQWHUQDWLRQDOO\ DQG LQVLGH WKH (XURSHDQ &RPPXQLW\� 
'HVSLWH WKH IDFW WKDW WKH GHÀQLWLRQ RI FOHDU�FXW GLJLWDO 
documentation protocols appears to be hampered by 
the uniqueness of cultural heritage, both tangible and 
LQWDQJLEOH� WKH UDSLG DGRSWLRQ RI NH\ HQDEOLQJ WHFKQRORJLHV� 
collaborative visualisation platforms, and machine learning 
protocols are encouraging studies and applications 
DLPHG DW LQYROYLQJ D ODUJH DXGLHQFH� $SSOLFDWLRQV 
LQFOXGH� DPRQJ RWKHU WRSLFV� LQWHJUDWLQJ 95� $5� DQG 
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mixed reality technologies to engage a variety of target 
DXGLHQFHV� LQWHJUDWLQJ GLJLWDO WHFKQRORJLHV WR VXSSRUW 
greater accessibility and as a response to fragilities of 
WKH WDUJHW DXGLHQFH� HQKDQFLQJ WKURXJK JDPLQJ DFWLYLWLHV 
LPSOHPHQWHG WKURXJK GLJLWDO LQWHUIDFHV DQG PHGLD�
The primary goal of the research project is to pursue an 
interdisciplinary, integrated, and systematic approach to 
GRFXPHQWLQJ DQG HQKDQFLQJ FXOWXUDO KHULWDJH� +RZHYHU� 
WKH JRDO RI WKLV VWXG\ LV WR GHÀQH D VKDUHG SURWRFRO IRU 
international and interdisciplinary collaboration for the 
digital documentation of Brazilian cultural heritage from 
an architectural and urban scale perspective to support 
preservation and value-adding initiatives in accordance 
ZLWK D YDULHW\ RI DSSURDFKHV WR FXOWXUDO KHULWDJH�

Urban Memorial Landscapes
7KH 0XVHX GR ,SLUDQJD� 3DUTXH GD ,QGHSHQGrQFLD� DQG WKH 
0RQXPHQWR j ,QGHSHQGrQFLD VWDQG RQ DQ DUHD RI PRUH 
than 160,000 square metres that stretches from south-
HDVW WR QRUWK�ZHVW DORQJ WKH SDWK RI WKH ROG ,SLUDQJD ULYHU� 
Overall, the project aimed at building a collective memory 
around the declaration of Brazil’s Independence from 
3RUWXJDO SURFODLPHG E\ '� 3HGUR , LQ �8���
On the centenary of Independence, in 1922, as part of 
WKH FHOHEUDWLRQV� WKH 0RQXPHQW j ,QGHSHQGrQFLD GR 
%UDVLO ZDV LQDXJXUDWHG� DOWKRXJK QRW \HW FRPSOHWHG� 
GHVLJQHG E\ (WWRUH ;LPHQHV DQG 0DQIUHGR 0DQIUHGL� 7KH 
FRPSOHWHG SURMHFW KDG ZRQ DQ LQWHUQDWLRQDO FRPSHWLWLRQ 

)LJ� � ² �' LQWHJUDWHG GLJLWDO VXUYH\ RI 0XVHX GR ,SLUDQJD� 3DUTXH GD 
,QGHSHQGrQFLD� DQG 0RQXPHQWR j ,QGHSHQGrQFLD� 6mR 3DXOR� %UDVLO�
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7KH PXVHXP� ZKLFK FXUUHQWO\ KRXVHV D FROOHFWLRQ RI RYHU 
������� DUWHIDFWV RI %UD]LOLDQ KLVWRU\ IURP WKH �6WK WR WKH 
mid-20th century, represents, as stated in the preliminary 
UHSRUW DQG UHFRPPHQGDWLRQV IRU WKH 0XVHX 3DXOLVWD 
conservation project of 2013, a unique testimony of the 
irreplaceable values of Brazilian history, architecture and 
HQJLQHHULQJ� 7KH 0XVHXP LV FHUWDLQO\ WKH UHSRVLWRU\ RI 
WKH QDWLRQDO PHPRU\ OLQNHG WR 6mR 3DXOR� EXLOW WKURXJK 
the epic expeditions of the various local explorers and the 
pioneering vocation of São Paulo, since colonial times, 
DV WHVWLÀHG E\ WKH REMHFWV� GRFXPHQWV� LFRQRJUDSK\ DQG 
VSHFLPHQV LQ WKH FROOHFWLRQ�
7KH EXLOGLQJ� ERXQG E\ %UD]LOLDQ ODZ WKURXJK WKH ,QVWLWXWR 
GR 3DWULP{QLR +LVWyULFR H $UWtVWLFR 1DFLRQDO � ,3+$1� ZDV 
FORVHG WR WKH SXEOLF IURP ���� XQWLO ���� WR DOORZ IRU LWV 

IRU D PRQXPHQW WR %UD]LOLDQ LQGHSHQGHQFH� &RPSOHWHG D 
IHZ \HDUV DIWHU LWV LQDXJXUDWLRQ� WKH PRQXPHQW XQGHUZHQW 
PDMRU WUDQVIRUPDWLRQV WKDW VWLOO FKDUDFWHULVH LW WRGD\� ,Q 
����� WKH FU\SW ZDV LQDXJXUDWHG� HරHFWLYHO\ FKDQJLQJ WKH 
PRQXPHQW LQWR D FHQRWDSK RI (PSHURU 'RP 3HGUR ,� /DWHU� 
LQ WKH VHFRQG KDOI RI WKH ��8�V� WKH PRQXPHQW XQGHUZHQW 
DQ LQLWLDO UHVWRUDWLRQ� IROORZLQJ ZKLFK WKH LQWHULRU H[KLELWLRQ 
VSDFH ZDV LQDXJXUDWHG� 3ULRU WR WKH GLJLWDO GRFXPHQWDWLRQ 
FDPSDLJQ FDUULHG RXW E\ WKH ',$35H0�7HNQH+XE ODERUDWRU\ 
LQ ���8� WZR IXUWKHU UHVWRUDWLRQ ZRUNV DUH FDUULHG RXW�
The construction of the monument completes the 
ODQGVFDSLQJ DQG XUEDQ ZRUN RI WKH HQWLUH DUHD EHJXQ 
LQ �88� ZLWK 7RPPDVR *DXGH]LR %H]]L·V SURMHFW IRU WKH 
0XVHX GR ,SLUDQJD� 7KH PXVHXP UHSUHVHQWV WKH ÀUVW� LQ 
FKURQRORJLFDO RUGHU� DUFKLWHFWXUDO ODQGPDUN LQ WKH DUHD� 

)LJ� � � �$ERYH DQG LQ WKH QH[W SDJH� 6FDQ WR +%,0 SURWRFROV� 0XVHX GR ,SLUDQJD 6mR 3DXOR� %UDVLO�
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WRWDO UHVWRUDWLRQ� WKH SXUSRVH RI ZKLFK LV� DPRQJ RWKHU 
things, to preserve the important functions performed by 
WKLV RXWVWDQGLQJ DUFKLWHFWXUDO H[DPSOH� 7KH LQDXJXUDWLRQ 
RI WKH QHZ 0XVHR GR ,SLUDQJD WRRN SODFH RQ 7 6HSWHPEHU 
2022 on the occasion of the bicentenary of Brazilian 
,QGHSHQGHQFH�
The integrated digital documentation provided as a result 
RI WKH VXUYH\ FDPSDLJQ FRQGXFWHG LQ ���8 DOORZHG WKH 
PDQDJHPHQW� GXULQJ WKH FRQVWUXFWLRQ SKDVH� RI WKH QHZ 
entrance built as an hypogeum structure on the south-
HDVW IURQW WKDW SURYLGHG WKH PXVHXP ZLWK DQ DFFHVV DQG 
VHUYLFHV DUHD RI RYHU 6�8�� VTXDUH PHWUHV�
The three-dimensional database developed as a result of 
the survey campaign therefore remains the digital memory 
RI WKH PXVHXP SULRU WR WKH UHVWRUDWLRQ DQG UHFRYHU\ ZRUN�

Related Works
7KH LQWHJUDWHG GLJLWDO VXUYH\ DFWLYLW\ 0XVHX GR 
,SLUDQJD� 3DUTXH GD ,QGHSHQGrQFLD� DQG 0RQXPHQWR j 
Independência is part of a broader context of research and 
technology transfer activities carried out in collaboration 
ZLWK WKH )$8�863 )DFXOGDGH GH $UTXLWHWXUD H 8UEDQLVPR 
GD 8QLYHUVLGDGH GH 6mR 3DXOR�
One of the most important places in the history of 
the State of São Paulo Independence is represented 
E\ WKH PRQXPHQWDO DQG XUEDQ FRPSOH[� ZKLFK LV WKH 
IRFXV RI WKH LQWHJUDWHG +%,0 VXUYH\ DQG PRGHOLQJ 
PHWKRGRORJ\ GHVFULEHG� 'HÀQLWHO\� WKH JRDOV RI YDORUL]LQJ 
and understanding the multiple narratives associated 



��6

Digital & Documentation. From Virtual space to Information database

��6

to the cultural heritage under examination combine 
ZLWK REMHFWLYHV RI PHPRU\ FRQVHUYDWLRQ� UHVWRUDWLRQ 
DQG DGDSWDWLRQ HරRUWV� DFFHVVLELOLW\� DQG VHFXULW\ RI WKH 
EXLOGLQJV DQG XUEDQ VSDFHV DV ZHOO�
0RUHRYHU� WKH DUHDV DQG VHWWLQJV RI ERWK WKH 0RQXPHQWR 
j ,QGHSHQGrQFLD DQG WKH 0XVHR 'R ,SLUDQJD KDYH FKDQJHG 
WKURXJKRXW WLPH GXH WR IXQFWLRQDO DGDSWLRQ QHHGV� 
Therefore, in order to manage the sites and their changes 
RYHU WLPH� HQJLQHHUV DQG DUFKLWHFWV ZHUH WKH SULPDU\ WDUJHW 
audience for the integrated digital record of the current 
VWDWXV RI WKH VLWHV� 7KH GLJLWDO VXUYH\ SURWRFROV WKDW ZHUH 
LPSOHPHQWHG ZHUH LQWHQGHG WR RරHU� DW WKH VDPH WLPH� 
VX඼FLHQW GRFXPHQWDWLRQ VXSSRUW LQ RUGHU WR H[SUHVV WKH 
WHFKQLFDO DQG ÀJXUDWLYH� DV ZHOO DV OLWHUDU\ DQG KLVWRULFDO 
content, related, for instance, to the complex reading of 
WKH PRQXPHQW� 0RUHRYHU� WKH PRQXPHQW LV GLVWLQJXLVKHG 
E\ GHFRUDWLYH HTXLSPHQW ZKLOH DOVR H[KLELWLQJ GLPHQVLRQV 
OLNH WKRVH RI PRQXPHQWDO DUFKLWHFWXUH� 2YHU WLPH� WKH 
monument has undergone incongruous plant and 
IXQFWLRQDO LQWHUYHQWLRQV WKDW KDYH ZRUVHQHG WKH LQWHUQDO 
micro-environmental conditions that are no longer 

)LJ� � � 0XVHX GR ,SLUDQJD ² 863 PDLQ IDoDGH� 9LHZ RI WKH FHQWUDO 
SURMHFWLQJ SURQDRV IURP WKH PRQXPHQWDO JDUGHQV RYHUORRNLQJ WKH 
PDLQ EXLOGLQJ �OHIW�� 9LHZ RI WKH SHUVSHFWLYH D[LV LQ WKH GLUHFWLRQ RI WKH 
0RQXPHQWR j ,QGHSHQGrQFLD IURP WKH URRI RI WKH 0XVHX GR ,SLUDQJD 
�ULJKW��

)LJ� � � �' LQWHJUDWHG GLJLWDO VXUYH\ RI 0RQXPHQWR j ,QGHSHQGrQFLD GR 
%UDVLO� 6mR 3DXOR� %UDVLO�
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VXLWDEOH IRU WKH SUHVHUYDWLRQ RI WKH HPSHURUV· UHPDLQV� 7KH 
convergence of the described elements today inhibits the 
DFFHVVLELOLW\ DQG XVDELOLW\ RI D KLVWRU\ WKDW LV RIWHQ XQNQRZQ 
WR WKH SRSXODWLRQ RI 6mR 3DXOR 6WDWH�
Then, the implementation of the overall database has made 
it feasible to carry out training and technology transfer 
LQLWLDWLYHV IRU UHJLRQDO WHFKQLFLDQV� ,Q IDFW� WHFKQLFLDQV IURP 
WKH +�) $UTXLWHWRV VWXGLR� ZKLFK ZRQ WKH RSHQ FRPSHWLWLRQ 
IRU WKH 0XVHR GR ,SLUDQJD UHVWRUDWLRQ� DWWHQGHG D FRXUVH 
LQ ,WDO\ LQ ���8 WKDW ZDV SXW RQ E\ WKH ',$35H0 /DERUDWRU\ 
DQG 7HNQH+XE RI WKH 8QLYHUVLW\ RI )HUUDUD DQG IRFXVHG RQ 
using the three-dimensional database to verify the various 
VWDJHV RI WKH SURMHFW DQG FRQVWUXFWLRQ VLWH�
The subsequent pandemic crisis postponed the completion 
RI WKH VXUYH\ RI WKH SDUN� ZKLFK ZLOO EH WKH VXEMHFW RI D 
subsequent, although not conclusive, survey campaign 
GXULQJ �����

Digital Documentation of Brazilian Cultural 
Heritage
The integrated digital survey and documentation protocol 
LPSOHPHQWHG WRRN LQWR DFFRXQW� ÀUVW DQG IRUHPRVW� 
the conservation and restoration purposes associated 
ZLWK D FXOWXUDO KHULWDJH VXFK DV WKH RQH GHVFULEHG� 7KH 
monumental dimension on the one hand and the richness 
of the ornamental and sculptural apparatuses on the 
RWKHU PDNH LW QHFHVVDU\� ERWK IRU FRQVHUYDWLRQ SXUSRVHV 
and for communication and valorisation, to conduct 
multi-scalar analyses, from urban scale to architectural 
GHWDLO� 7KH UHVXOWLQJ LQWHJUDWHG GLJLWDO VXUYH\ GDWD PXVW 
WKHUHIRUH DOORZ WKH WUDQVLWLRQ WR ZLGHO\ GLරHUHQW VFDOHV RI 
XQGHUVWDQGLQJ� ÀUVWO\� DQG UHSUHVHQWDWLRQ� VHFRQGO\�
7KHUHIRUH� LW ZDV FKRVHQ WR LPSOHPHQW D VXUYH\ SURWRFRO 
WKDW� EDVHG RQ PRUH WKDQ WZHQW\ \HDUV RI H[SHULHQFH LQ 
WKH GLJLWDO GRFXPHQWDWLRQ RI &XOWXUDO +HULWDJH� DOORZV 
the geometric and angular control appropriate to the 

)LJ� 6 � 9LHZV RI WKH RYHUDOO SRLQW FORXG GDWD PRGHO RI WKH 0RQXPHQWR 
j ,QGHSHQGrQFLD GR %UDVLO� 6mR 3DXOR� %UDVLO�
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accuracy required and at the same time the optimisation 
RI WKH TXDOLW\ RI WKH GLJLWDO GDWD LQ WHUPV RI UHGXQGDQF\� 
To a morphological approach, today favoured by the 
greater usability of terrestrial laser scanner technologies, 
DQ LQWHJUDWHG WRSRJUDSKLFDO DSSURDFK ZDV WKHUHIRUH 
SUHIHUUHG�
The protocol used for the surveys calls for the development 
RI D ÀUVW�OHYHO WRSRJUDSKLF QHWZRUN� VHFRQG� DQG WKLUG�
OHYHO WDUJHW QHWZRUNV� QRUPDOL]DWLRQ� DQG UHJLVWUDWLRQ RI 
the overall point cloud model to regulate angular accuracy 
and elevation deformations, segmentation of the overall 
data model by areas related to the purposes of use, and 
YLVXDOL]DWLRQ RI GDWD DQG LQIRUPDWLRQ ZLWKLQ D GLJLWDO SRUWDO�
The present use of digital platforms to combine various 
non-digital and digital data sources is encouraging further 
H[SHULPHQWDWLRQ ZLWK WKH GLVVHPLQDWLRQ DQG HQKDQFHPHQW 
RI WDQJLEOH DQG LQWDQJLEOH FXOWXUDO KHULWDJH� +RZHYHU� WKHUH 
DUH VWLOO D JUHDW GHDO RI FKDOOHQJHV� $ SXUSRVH RI WKLV HරRUW 
DQG UHODWHG ZRUN KDV EHHQ LGHQWLÀHG DV LPSURYLQJ DQG 
SURPRWLQJ WKH XVDELOLW\ RI WKH ZKROH SRLQW FORXG PRGHO 
DV VRXUFH RI GDWD� 7KH GHYHORSHG VXUYH\ WHFKQLTXH LV XVHG 
to verify the accuracy of the digital data in respect to the 
LQIRUPDWLRQ V\VWHP DV D ZKROH DQG WKH DVVRFLDWHG WZR� 
DQG WKUHH�GLPHQVLRQDO IRUPV RI UHSUHVHQWDWLRQ�

The size and quality of the same information through the 
various visualisation supports that are currently available 
DQG ZKLFK FDQ EH LQWHJUDWHG LQ FRPSOH[ LQIRUPDWLRQ 
V\VWHPV GRHV QRW \HW PDNH LW SRVVLEOH WR WUDQVIHU WKH YDOXH 
RI WKH �' GDWD VRXUFH WR D ZLGH DXGLHQFH� HVSHFLDOO\ LQ D 
G\QDPLF PDQQHU� 7KLV LV WUXH HYHQ LI WKH DFFHVVLELOLW\ RI 
WKH RYHUDOO FORXG GDWDEDVH LV VWLOO JXDUDQWHHG ERWK ZLWKLQ 
native and open-source environments, even if supported 
E\ VXLWDEOH FDOFXODWLRQ LQIUDVWUXFWXUHV� &RQVHTXHQWO\� WR 
preserve the multiscalar information content, integration 
ZLWK QRQ�G\QDPLF FRQWHQWV VHHPV WR EH HVVHQWLDO�

Conclusions

Since 2016, interdisciplinary research has been conducted 
WR FRQVROLGDWH LQWHJUDWHG GLJLWDO VXUYH\ DQG VFDQ WR +%,0 
protocols of complex architectures subject to restoration 
LQWHUYHQWLRQV DV ZHOO DV HQKDQFHPHQW DQG FRPPXQLFDWLRQ 
DFWLYLWLHV� ,Q WKLV UHJDUG� WKH LQWHJUDWHG WKUHH�GLPHQVLRQDO 
survey, digital modelling, and visualization project of 
WKH 0XVHX GR ,SLUDQJD� 3DUTXH GD ,QGHSHQGrQFLD� DQG 
0RQXPHQWR j ,QGHSHQGrQFLD H[HPSOLÀHG DQ LQWHUHVWLQJ 
area of investigation of data and information acquisition 

)LJ� 7 � 6FDQ WR �' SKRWR PRGHOOLQJ SURFHGXUHV� 0RQXPHQWR j ,QGHSHQGrQFLD GR %UDVLO� 6mR 3DXOR� %UDVLO�
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DQG SURFHVVLQJ WR VXSSRUW SURFHVVHV RI PRGLÀFDWLRQ RI 
XUEDQ VSDFH DV ZHOO DV FRQVHUYDWLRQ DQG SURWHFWLRQ RI WKH 
KHULWDJH RI PHPRU\�
:KHQ HPSOR\HG LQ FRQMXQFWLRQ ZLWK TXLFN VXUYH\LQJ 
techniques, integrated digital surveying technologies, in 
particular indirect surveying, enable the current situation 

WR DOORZ WKH FDSWXUH RI ODUJH DPRXQWV RI GDWD LQ D VKRUW 
DPRXQW RI WLPH ZLWK DFFHSWDEOH OHYHOV RI DFFXUDF\� ,Q 
D ZKLOH� DV WKLV GRFXPHQWDWLRQ HරRUW LQGLFDWHV� FRQWURO 
and geometric precision are needed for multi-scalar 
studies related to the conservation, valorisation, and 
communication of cultural assets and cannot be obtained 

)LJ� 8 � 6RPH LPDJHV RI WKH WUDLQLQJ DQG WHFKQRORJ\ WUDQVIHU DFWLYLW\ DQG UHVXOWV FDUULHG RXW WR VXSSRUW WKH GHYHORSPHQW RI WKH UHVWDXUDWLRQ SURMHFW 
PDGH E\ WKH DUFKLWHFWV 3DEOR +HUHQX DQG (GXDUGR )HUURQL �VHOHFWHG IURP WKH �� SURSRVDOV UHFHLYHG E\ LQYLWDWLRQ� 7KH FROODERUDWLRQ ZLWK WKH ',$35H0 
FHQWUH WRRN WKH IRUP RI D SHULRG RI IDFH�WR�IDFH WUDLQLQJ� DW WKH 8QLYHUVLW\ RI )HUUDUD� RI VRPH RI WKH DUFKLWHFWV RI WKH ÀUP�
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merely through indirect surveys and a morphological 
DSSURDFK� 0RUHRYHU� WKH XVH RI WKH WRSRJUDSKLF VXUYH\ 
DORQJ ZLWK WKH 7HUUHVWULDO /DVHU 6FDQQHU �7/6� VXUYH\ SXUVXHV 
PXOWLSOH REMHFWLYHV� ÀUVW� WKH YHULÀFDWLRQ DQG FRQWURO RI 
the geometric and morphological characteristics, from 
WKH DUFKLWHFWXUDO VFDOH WR WKH GHWDLOHG VFDOH� ZLWK D YLHZ 
to the accessibility and usability of the database created 
DQG WKH VXEVHTXHQW LPSOHPHQWDWLRQV� DOVR FDUULHG RXW ZLWK 
YDULRXV VXUYH\ LQVWUXPHQWV DQG WHFKQLTXHV� 7KH GLYLVLRQ 
RI WKH PRGHOV WKDW IROORZV VXEVHTXHQWO\ DLPV WR SURYLGH 
GDWDEDVH DFFHVVLELOLW\� XVHIXOQHVV LQ VFDQ WR %,0 SURFHVVHV� 
and eventually visualization in integrated digital platforms 
IRU FRPPXQLFDWLRQ�
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