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8LI�WGMIRXMƼG�PMXIVEXYVI�VIPEXIH�XS�XLI�EHSTXMSR�SJ�XLI�&YMPHMRK�-RJSVQEXMSR�1SHIPMRK�
LEW� MRGVIHMFP]� KVS[R� YT� MR� VIGIRX� ]IEVW�� EPXLSYKL� MX� MW� WXMPP� PEGOMRK� SJ� JSVQEP� ERH�
IJJIGXMZI� KIRIVEP�[SVOƽS[W� I\TPMGMXP]� HIHMGEXIH� XS� XLI� FYMPX� HSQEMR�� 8LI�QIERMRK�
SJ� XLI� XIVQ� ,&-1� MXWIPJ�� SJXIR� QMWYWIH� XS� SYXPMRI� XLI� HMKMXEP� TVSGIWW� ETTPMIH� XS�
I\MWXMRK�GSRWXVYGXMSRW��MW�IVVSRISYWP]�QMWGSRGIMZIH��EW�MX�MW�TVMQEVMP]�E�GSQTEVEXMZI�
methodology between digital surveys and their derivative 3D abstractions, not a 
KIRIVMG� EGVSR]Q� XS�FI�YWIH�[LIR� VIJIVVMRK� XS� XLI�[LSPI�HMKMXEPM^EXMSR�SJ� XLI�FYMPX�
IRZMVSRQIRX�� 8LI� E[EVI� EGGITXERGI� SJ� HMKMXEP�QIXLSHSPSKMIW� ERH� TVSGIHYVIW� JSV�
I\MWXMRK�FYMPHMRKW��RSX�RIGIWWEVMP]�QSRYQIRXW�SV�EVGLEISPSKMGEP�WMXIW
�EW�[IPP�EW�XLI�
&-1�PMJIG]GPI�ETTVSEGL�EHSTXMSR�SR�RI[�GSRWXVYGXMSRW�� MW�E�WXVEXIKMG�HIGMWMSR�XLEX��
LS[IZIV�� RIIHW� XS� FI�TVSTIVP]� IZEPYEXIH�[LIR�GSRWMHIVMRK� XLI�STXMQEP�[SVOƽS[W�
XS�FI�TVIJIVVIH� JVSQ�XMQI� XS� XMQI��%PWS�� XLI� MRXIVZIRXMSR�SR�GSRWSPMHEXIH�FYMPHMRKW�
SV�JEGMPMXMIW�LEW�XS�JSPPS[�E�TEXL�QEHI�SJ�TVSGIHYVIW�ERH�MRXIVX[MRIH�HMKMXEP�QSHIPW��
JSPPS[MRK�TEXXIVRW�SJ�MRGVIEWMRK�GSQTPI\MX]��8LI�X[S�IPIQIRXW��TVSGIWW�ERH�QSHIPW��
EVI� HIITP]� MRXIVX[MRIH� IZIR� XLSYKL� XLI� JSVQIV� MW� WXMPP� RSX� I\TPMGMXIH� JSV� XLI� PEXXIV��
HYI� XS� E� WXERHEVHM^EXMSR� EX� ER� IQFV]SRMG� WXEKI� ERH�� TIVLETW�� WIVMSYWP]� GSRJYWIH�
F]�WSQISRI�[MXL�TSPMXMGW��*VSQ�XLI�WSJX[EVI�TIVWTIGXMZI��MRXIVSTIVEFPI�ƼPI�JSVQEXW�
ERH� HEXE� WXVYGXYVIW� GSRWMHIVMRK� MRJSVQEXMSR� JSV� VIWXSVEXMSRW� ERH� VIRSZEXMSRW�
are in development all over the European countries. Thus, this paper delves into 
GSRWMHIVEXMSRW�� MQTPMGEXMSRW�ERH�IJJIGXW�SJ�E�TSWWMFPI�QEXYVI�ERH�E[EVI�EHSTXMSR�
SJ�-8�ERH�HMKMXEP�XIGLRSPSKMIW�JSV�VIWXSVEXMSR��VIRSZEXMSR�ERH�HSGYQIRXEXMSR�HIWMKR�
MRXIRXW�� -RXVSHYGMRK� WSQI� VIƽIGXMSRW� [LSWI� SYXGSQIW� EVI� VITVIWIRXIH� F]� XLI�
ETTPMGEXMSR� SJ� RSZIP� HIHMGEXIH� WXVEXIKMIW� ƼXXIH� SR� EHZERGIH� IUYMTQIRX� XS� FIXXIV�
YRHIVWXERH� XLI� I\MWXMRK� VIEPQ� �TVS\MQMX]� 807� ERH� 9%:W� WYVZI]W�� YWI� SJ� WIRWSVW��
IXG�
�� XLI� TETIV� FVMRKW� MRXS� XLI� HMWGYWWMSR� WSQI� JYXYVI� WGIREVMSW� SR� XLI� YWIW� SJ�
more and more interconnected semantic technologies, proposing a consolidated 
XIGLRMUYI�QIERX�XS�WYVZI]��EREP]^I�ERH�VITPMGEXI�I\MWXMRK�FYMPHMRKW�MRXS�WIQERXMG�&-1�
models. Moreover, the data interpretation operated by machines could be the most 
TVSQMWMRK�WGIREVMS�JSV�XLI�HMKMXEP�XVERWMXMSR�MR�XLI�FYMPX�IRZMVSRQIRX��[LIR�QSWX�SJ�
the knowledge contents about buildings and monuments will be no longer intelligible 
SRP]� XS� XLI�LYQER�TIVGITXMSR��FYX� XLI]�[MPP�FI�I\XIRHIH�XS� XLI�QEGLMRI� XLVSYKL�E�
WLEVIH�HMKMXEP�PERKYEKI��EREP]WMW��IWXMQEXMSRW��ERH�HMJJIVIRX�STIVEXMSREP�WGLIQIW�[MPP�
TVSFEFP]�EPPS[�XLI�GLSMGI�SJ�XLI�VMKLX�MRXIVZIRXMSR�XLVSYKL�QER]�EPXIVREXMZIW��PIEHMRK�
XS�ER�MRGVIEWIH�UYEPMX]�JSV�VIWXSVEXMSRW�ERH�VIRSZEXMSRW�
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8LI� &YMPHMRK� -RJSVQEXMSR� 1SHIPMRK� MW�
a data management process actually 
EHSTXIH�JSV�HIGEHIW�MR�XLI�%)'�HSQEMR��
especially all over the north American 
GSYRXVMIW�� 2IZIVXLIPIWW�� IWTIGMEPP]�
in Europe, its real potential has been 
JSGYWIH� SRP]� MR� VIGIRX� ]IEVW� MR� XIVQW�
SJ� MRXIVSTIVEFMPMX]� ERH� HEXE� I\GLERKI��
JIEXYVIW� [LSWI� MRXIVEGXMZI� PERKYEKI�
QEHI� SJ� HMKMXEP�QSHIPW� LEW� WXEVXIH� XS�
be backed by today’s computational 
LEVH[EVI� ERH� WSJX[EVI� MRGVIEWMRK�
TIVJSVQERGI�
,S[IZIV�� XLI� ETTPMGEXMSR� SJ� &-1�
TVSGIWWIW� ERH� XSSPW� XS� I\MWXMRK�
buildings is still challenging, since 
XLI� GSQTPI\MX]� SJ� XLI� FYMPX� HSQEMR� MW�
SJXIR� [E]� HMƾGYPX� XS� QEREKI� [LIR�
compared to new construction tasks, 
HYI� XS� XLI� JVIUYIRX� PEGO� SJ� HEXE�
sources on techniques adopted and 
QEXIVMEPW� ETTPMIH�� EW� UYSXIH� F]� :SPO��
7XIRKIP� ERH� 7GLYPXQER� �����
�� %PWS��
WXERHEVH�[SVOƽS[W�ERH�FIWX�TVEGXMGIW�
dedicated to the built environment, in 
XIVQW� SJ� GSHIW�� PE[W� ERH� VIKYPEXMSRW��
are almost missing or unshared across 
HMJJIVIRX� GSYRXVMIW�� XLMW� GSRXI\X� PIEHW�
XS� [MHI� &-1� I\TIVMQIRXEXMSR� GYVVIRXP]�
in progress all over Europe, particularly 
on monumental sites or consolidated 
urban areas.
2SZIP� XIGLRSPSKMIW� MR� EVGLMXIGXYVEP�
survey and digital representation, in 
JEGX�� JSWXIV� XLI� XVERWMXMSR� XS[EVHW�
XLI� HMKMXEPM^EXMSR�� IZIR� MJ� WSQI�
misunderstandings in terms and 
I\TVIWWMSRW� WXMPP� FVMRK� GSRJYWMSR� XS�
the actors involved in the process. The 
XIVQ�,&-1�� JSV� I\EQTPI�� MW�[MHIP]� ERH�
YRGSRWGMSYWP]� YWIH� [LIR� VIJIVVMRK� XS�
ER]�OMRH�SJ� MRXIVZIRXMSR�SR�ER�I\MWXMRK�
building, where perhaps 3D parametric 
QSHIPW� EVI� MRZSPZIH� EW� [IPP�� ,&-1�
MW� FIGSQMRK� XLMW� [E]� E� W]RSR]Q� JSV�
ƈ&-1�XIGLRSPSK]�ETTPMIH�XS�XLI�I\MWXMRK�
FYMPHMRKWƉ�� 3R� XLI� GSRXVEV]�� XLI� XIVQ�
GSQIW� JVSQ� XLI� WGMIRXMƼG� PMXIVEXYVI��
[LIVI� MX� MW� I\TPMGMXP]� HIGPEVIH� XLEX� XLI�
ƈ,MWXSVMG�&YMPHMRK�-RJSVQEXMSR�1SHIPPMRK�
�,&-1
� MW� E� RSZIP� TVSXSX]TI� PMFVEV]� SJ�
parametric objects, based on historic 
architectural data, in addition to a 
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QETTMRK�W]WXIQ�JSV�TPSXXMRK�XLI�PMFVEV]�
objects onto laser scan survey data” as 
I\TVIWWIH�F]�1EYVMGI�1YVTL]�MR�������
,&-1� MW� EGXYEPP]� WSQI� WSVX� SJ� JSVQ�
ƼXXMRK� FIX[IIR� LMKL� HIƼRMXMSR� WYVZI]W�
and man-made digital abstractions 
QEHI� SJ� EVGLMXIGXYVEP� GSQTSRIRXW��
I\MWXMRK� FYMPHMRKW�� VIKEVHPIWW� SJ� XLIMV�
JYRGXMSR��EVI�IEWMP]�ERH�UYMGOP]�HIXIGXIH�
using accurate tools and consolidated 
[SVOƽS[W� WYGL� EW� 807� �XIVVIWXVMEP�
laser scanning, as suggested by 
+VYWWIRQI]IV� ERH� ,EROI�� ����
�
or digital photogrammetry (whose 
JIEWMFMPMX]� [EW� TVSZIH� F]� .IER� %RKIPS�
&IVEPHMR�� ������ EQSRK�SXLIVW
�� WS� XLEX�
the point clouds produced are then 
GSQTEVIH� XS� WSJX[EVI� PMFVEVMIW� QEHI�
SJ�SFNIGXW�XLEX�EVI�TPEGIH�SR�XLI�XST�SJ�
XLI�GPSYH�YRXMP� XLI� VIWIQFPERGI�SJ� XLI�
QSHIP�SFXEMRIH�MW�WEXMWJEGXSV]�
-X� MW� IEW]� XS� YRHIVWXERH� XLEX� XLMW�
process aims at a general abstraction 
JSV� KISQIXVMIW� SRP]�� [MXL� XLI� TYVTSWI�
to author lean models whose elements 
EVI� QIERX� XS� I\TVIWW� ER� MRXVMRWMG�
architectural meaning related to their 
WLETIW� ERH� VIPEXMSRWLMTW� �WIQERXMGW
��
[LMPI� XLI� HEXE� GSPPIGXMSR� JVSQ�
documentation or numerical sources 
IQFIHHMRK�MRJSVQEXMSR�MRXS�KISQIXVMIW�
GSQIW�SRP]� EX� E� PEXIV� XMQI�� XS� I\TVIWW�
EPP�XLI�&-1�HEXE�QEREKIQIRX�TSXIRXMEP��
,&-1�MW�EGXYEPP]�E�XIGLRMUYI��[LMPI�&-1�
is more in general a process whose 
PERKYEKI� MW� QEHI� SJ� HMKMXEP� QSHIPW��
as reported by Eastman, Sacks, 
8IMGLSP^� ERH� 0MWXSR� �����
�� 7MQMPEVP]��
XLI� XIVQ� 7GER�XS�&-1� MW� JVIUYIRXP]�
misinterpreted, improperly used to 
MHIRXMJ]� XLI�QSWXP]� LERHQEHI�TVSGIWW�
SJ� XVERWPEXMSR� SJ� HEXE� WYVZI]� MRXS� �(�
QSHIPW��SR�XLI�GSRXVEV]� MX� MW� MQTSVXERX�
XS� YRHIVWXERH� LS[� E� &-1� QSHIP� MW�
primarily a database in which the 
QSVTLSPSK]�MW�SRP]�SRI�SJ�XLI�EZEMPEFPI�
HEXE��IZIR�XLSYKL�I\XVIQIP]�YWIJYP�EW�E�
JVMIRHP]�YWIV� MRXIVJEGI�XS�FVS[WI�IEWMP]�
I\XIRHIH�QIXEHEXE� EW� HIƼRIH� F]�1MPP��
%PX�ERH�0MMEW������
��8LMW�[E]��XIVQW�PMOI�
&-1�� ,&-1� �[MXL� MXW� ƈƽEZSVWƉ� ,IVMXEKI�
&-1� ERH� ,MWXSVMG� &-1
� SV� 7GER�XS�&-1�
EVI� FIGSQMRK� WSVX� SJ� LSQSKIRISYW�

W]RSR]QW� QIERX� XS� KIRIVEPP]� MHIRXMJ]�
interventions on constructions. Many 
WGMIRXMƼG� GSRXVMFYXMSRW� HMWGYWWMRK�
XLIWI� XLIQIW�� MR� JEGX�� GER� FI� JSYRH�
SR� 7GSTYW�� 7GMIRGI(MVIGX�� ERH� +SSKPI�
7GLSPEV� EW� QIRXMSRIH� F]� 0STI^��
0IVSRIW�� 0PEQEW�� +EVGME� &IVQINS� ERH�
>EPEQE� �����
�� [LS� GSYRXIH� E� XSXEP�
SJ� ���� TETIVW� XLEX� [IVI� TYFPMWLIH�
FIX[IIR������ERH������
,S[IZIV�� MR� XLMW� IZSPZMRK� GSRXI\X��
XLI� MRXIVIWX� MR� MRJSVQEXMSR� QSHIPMRK�
techniques applied to the already built 
EVGLMXIGXYVIW� MW� GPIEVP]� MRGVIEWMRK��
XLI� EHZERXEKIW� MR� &-1�SVMIRXIH�
restorations and renovations lead to a 
FIXXIV� YRHIVWXERHMRK� SJ� GSRWXVYGXMSRW��
E� GSLIVIRX� GSPPIGXMSR� SJ� HSGYQIRXW�
TIVXEMRMRK� FYMPHMRKW� ERH� JEGMPMXMIW��
and better estimations on costs and 
resources.
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2SXSVMSYWP]�� PERKYEKI� MW� XLI� LYQER�
JEGYPX]� XS� I\TVIWW� ERH� GSQQYRMGEXI��
MR� [VMXXIR� SV� WTSOIR� JSVQ�� EVXMGYPEXIH�
GSRGITXW� XLVSYKL� W]RXE\� ERH�
KVEQQEXMGEP� VYPIW�� 8LI� EHZIRX� SJ�
HMKMXEP� JVEQI[SVOW�� LS[IZIV�� LEW�
introduced considerable changes in 
GSQQYRMGEXMSRW�� EVSYWMRK� XLI� JIEV�
SJ� XVEHMXMSREP� MHMSQW� XS� HMWETTIEV� SR�
SRI� LERH�� [LMPI� TYWLMRK� XLI� YWI� SJ�
WXERHEVHM^IH� GSQQSR� PERKYEKIW�
on the other. Technical English, as a 
X]TMGEP� I\EQTPI�� LEW� FIIR� IPIGXIH� EW�
E� VIJIVIRGI� JSV� XLI� KPSFEP� WLEVMRK� SJ�
WGMIRXMƼG� MRJSVQEXMSR� JSV� WSJX[EVI�
TVSKVEQQMRK� GSQQIRXW�� JEZSVMRK� XLI�
KIRIWMW� SJ� -8� RISPSKMWQW� MR� HMJJIVIRX�
languages.
8LI� HMKMXEPM^EXMSR� SJ� XLI� FYMPX�
IRZMVSRQIRX� MW� XLIVIJSVI� E� JSVQ�
SJ� QYXEFPI�� ƽYMH� ERH� W]RIVKMWXMG�
I\TVIWWMSR�� [LMGL� MW� EVXMGYPEXIH� SR�
several levels to combine the initial 
XLSYKLX� XS� XLI� ƼREP� VIWYPX�� XLI� HMKMXEP�
model to the real built architecture. 
,S[IZIV�� MX� MW�RIGIWWEV]�XS�YRHIVWXERH�
GSVVIGXP]� EX� [LEX� PIZIP� SJ� �WTSOIR�
HMKMXEPM^EXMSR�� XS� EWTMVI�� EX� PIEWX� MR� MXW�

QEMR� GSRXI\XW�� EW� .EWSR� &PSSQFIVK�
�����
�[VSXI�� HMKMXM^EXMSR�� HMKMXEPM^EXMSR�
ERH� HMKMXEP� XVERWJSVQEXMSR� EVI� XIVQW�
XLEX�I\TVIWW�QIERMRKW�ZIV]�HMJJIVIRX�MR�
XLI�PERKYEKI�SJ�XLI�HMKMXEP�XVERWMXMSR�
-J� XLI� HMKMXM^EXMSR� MW� WSQI� OMRH� SJ�
XVERWPEXMSR� JVSQ� XVEHMXMSREP� WSYVGIW�
(paper documents, photographs, 
RIKEXMZIW� ERH� TL]WMGEP� QSHIPW
� XS�
GSQTYXIV�VIEHEFPI� HMKMXEP� JSVQEXW�
GSQTSWIH� SJ� FMXW� �ER� STXMGEP� WGER� SJ�
E� TETIV� WLIIX� MW� ER� I\EQTPI
�� MX� LEW�
RSX� XS� FI� GSRJYWIH�� EW� SJXIR� LETTIRW��
[MXL� XLI� HMKMXEPM^EXMSR�� [LMGL� MW� VEXLIV�
the process that can be implemented 
at an industrial level through which 
XVEHMXMSREP� MRXIVEGXMSRW� ERH� I\GLERKIW�
are assisted by digital technologies (in 
XLI� JSVQ� SJ� HEXE� QSHIPW
�� PIEHMRK� XS�
QER]�FIRIƼXW�MR�XIVQW�SJ�STXMQM^EXMSR�
ERH�FVSEHGEWXMRK��(MKMXEPM^EXMSR�MW�QSVI�
GSQTEVEFPI� XS� E� TVSGIWW� SJ� GLERKI�
that must be designed and that can 
WXEVX�XIQTSVEVMP]�JVSQ�HMKMXM^EXMSR��FSXL�
socially and productively.
3R� XLI� GSRXVEV]�� XLI� HMKMXEP�
XVERWJSVQEXMSR� MW� WSQIXLMRK� XLEX�
individual industries cannot approach 

F]�XLIQWIPZIW��WMRGI�MX�VIJIVW�XS�E�HIIT�
VIZSPYXMSR� MR� XLI� FYWMRIWW� QSHIP� SJ�
XLI� [LSPI� %)'� W]WXIQ� PIZIP�� MX� MW� EFPI�
XS� MRƽYIRGI� XLI� TVSHYGXMZI� GLEMRƅW�
behaviors over the long term.
�*MKYVI��

These words are paramount in the 
ETTPMGEXMSR�SJ�XLI�&-1�TEVEHMKQ�XS�XLI�
built environment, since they represent 
HMJJIVIRX� WXEKIW� SJ� XLI� HIZIPSTQIRX�
SJ� TVSTIV� QIXLSHSPSKMIW� XS� JEGI� XLI�
many issues connected to the maturity 
PIZIP� SJ� TVSJIWWMSREPW� ERH� WGLSPEVW�
MRZSPZIH�� -J� ETTVSEGLIW� WYGL� EW� ,&-1�
SV� 7GER�XS�&-1� EVI� TVSTIV� HMKMXM^EXMSR�
JSV� EVGLMXIGXYVI�� RSX� RIGIWWEVMP]�
monumental or placed in historical 
GSRXI\XW�� XLI� HMKMXEPM^EXMSR� MW� XLI� WXIT�
where all the data pertaining to the 
subject, its development, its inner 
historic essence and the evolutions 
that occurred over time can be shared 
EQSRK� WGLSPEVW�� TVSJIWWMSREPW� ERH�
practitioners using the common 
PERKYEKI�QEHI� SJ� &-1�QSHIPW�� [LMGL�
FIGSQI� XLI� I\TVIWWMSR� SJ� E� TVSGIWW��
[LIVI� EPP� XLI� &-1� TSWMXMZI� MRGSQIW� MR�
XIVQW� SJ� VIPMEFMPMX]�� STXMQM^EXMSR� ERH�
SVKERM^EXMSR�GER�FI�I\XIRHIH�XS�I\MWXMRK�
constructions, considering the digital 
XVERWJSVQEXMSR�EW�E�JEV�TIVWTIGXMZI�JSV�
XLI�[LSPI�%)'�MRHYWXVMEP�GLEMR�
-R� SXLIV� [SVHW�� XLI� HMKMXEP�
XVERWJSVQEXMSR� GLERKIW� EPP� XLI� [E]W�
in which the building process is 
traditionally conceived by the involved 
ƼKYVIW�� JIVV]MRK� XLIQ� JVSQ� XVEHMXMSREP�
operational practices towards original 
ones, implemented with advanced tools 
able to relate to each other through 
E� PERKYEKI� QEHI� SJ� HMKMXEP� WIQERXMG�
relationships.
From a commercial perspective, the 
HMKMXEP� XVERWJSVQEXMSR� [MPP� FI� E� OI]�
asset initially in the public procurement 
SJ�QER]� GSYRXVMIW�� FYX� MX� [MPP� FI� WSSR�
adopted also in the private sector.

*MKYVI����8LI�X]TMGEP�EYXLSVMRK�[SVOƽS[�XS�KIX�HMKMXEP�&-1�IPIQIRXW�SYX�JVSQ�XIVVIWXVMEP�PEWIV�WGERRMRK��8LI�VIEP�EVGLMXIGXYVEP�GSQTSRIRX��E
��XLI�VIKMWXIVIH�ERH�
WIKQIRXIH�TSMRX�GPSYH��F
��XLI�&-1�EFWXVEGXMSR�EYXLSVIH�XVERWPEXMRK�XLI�TSMRX�GPSYH�MRXS�WIQERXMG�SFNIGXW��G
��8LI�KISQIXVMG�IPIQIRX�MW�RS[�EFPI�XS�LSWX�PMROIH�
MRJSVQEXMSR�VIPEXIH�XS�QEXIVMEPW��FYMPHMRK�XIGLRSPSKMIW��QEMRXIRERGI�SV�XIGLRMGEP�WTIGMƼGEXMSRW��7YVZI]�GEQTEMKR��HEXE�TVSGIWWMRK�ERH�&-1�QSHIP�SJ�E�XVEHMXMSREP�
Italian building by S. Garagnani, 2015).
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-X� MW� WSQILS[� NYWXMƼEFPI� XLI� TEXL[E]�
QEHI�SJ�EPP�XLI�VIEWSRW�XLEX�RS[EHE]W�
are pushing survey technologies in 
XLI� VYWL� XS� XLI� HMKMXEP� XVERWMXMSR�� IZIR�
MJ� HIHMGEXIH� WSJX[EVI� HS� RSX� WXMPP� JYPP]�
EPPS[�E�GSQTPIXI�EYXSQEXMG�[SVOƽS[�MR�
XLI� JIEXYVIW� I\XVEGXMSR� ERH� XVERWPEXMSR�
SJ� HMKMXEP� WYVZI]W� MRXS� &-1�VIEH]� EPP�
inclusive data models, progresses 
are encouraging, as written by Xiong 
�����
� SV� GSRWMHIVMRK� XLI� VIWIEVGL�
[SVO� F]� >LERK� ERH� >EOLSV� �����
��
The continuous data browsing and 
MRJSVQEXMSR� IQFIHHMRK� MRXS� QSHIPW�
KIRIVEXIH� JVSQ� HMKMXEP� WYVZI]W� MW�
TEVEQSYRX� RIZIV� XLER� FIJSVI�� WMRGI�
XLI� HSGYQIRXEXMSR� EYXLSVIH� MR� E� &-1�
TVSGIWW� MW� QEHI� ƼVWX� SJ� EPP� [MXL� XLI�
ƼREP� KSEP� SJ� WSJX[EVI� MRXIVSTIVEFMPMX]�
and data sharing in mind as quoted 
F]� 5YEXXVMRM�� 1EPMRZIVRM�� 'PMRM�� 2IWTIGE�
ERH� 3VPMIXXM� �����
�� 8LMW� MW� ZIV]�
MQTSVXERX� MR� SVHIV� XS� JSWXIV� E� HMKMXEP�
transition as pointed out accordingly 
by many European best practices and 
regulations, which are introducing data 
ƼIPHW� MR� XLI� -8� PERKYEKI� JVEQI[SVOW�
ERH� TVSTIV� 0IZIPW� SJ� (IZIPSTQIRXW�
�0S(
� HIHMGEXIH� XS� VIWXSVEXMSRW� ERH�
VIRSZEXMSRW�� ;LMPI� XLI� HMKMXM^EXMSR�
GEVVMIH� SYX� [MXL� MRGVIEWMRKP]� JIEWMFPI�
WSJX[EVI�MW�TVIPYHMRK�XS�E�HMKMXEPM^EXMSR�
QEHI� SJ� QSVI� SV� PIWW� FMRHMRK�
VIKYPEXMSRW�� WSQI� WXERHEVHM^EXMSR� SJ�
the whole process is necessary.
)ZIR�MJ�XLI�0S(�GSRGITX�MRXVSHYGIH�XLI�
EQSYRX� SJ� MRJSVQEXMSR� RIGIWWEV]� JSV�
XLI�HMJJIVIRX�WXEKIW�SJ�XLI�GSRWXVYGXMSR�
process among operators, when 
HIEPMRK� [MXL� I\MWXMRK� FYMPHMRKW� MW� ZIV]�
hard to comply with predetermined 
XLVIWLSPHW�� 3R� XLI� SXLIV� LERH�� MX�
[SYPH� FI� HMƾGYPX� XS� PE]� WXERHEVHW� SYX�
[MXLSYX� E� GSQQSR� PIZIP� SJ� ORS[PIHKI�
IQFIHHIH� MRXS� HMKMXEP� QSHIPW� JSV�
HMJJIVIRX� TYVTSWIW�� 8LMW� MW� XLI� VIEWSR�
[L]� XLI� HMKMXEP� XVERWJSVQEXMSR� JSV�
MRXIVZIRXMSRW�SR�I\MWXMRK�FYMPHMRKW� MW� E�
QEXXIV�SJ�EVFMXVEXMSR��WMRGI�IZIV]�WMRKPI�
GEWI�WXYH]�MW�HMJJIVIRX�ERH�TVSJIWWMSREP�
ƼKYVIW� GEPPIH� XS� HIWMKR� VIRSZEXMSRW�
or restorations have to be prepared 
XS� IZEPYEXI� XLI� MQTSVXERGI� SJ� HEXE�
sources. 

*MKYVI� ���8LI�QSWX� GSQQSR�EYXLSVMRK�[SVOƽS[� XS� KIX� HMKMXEP� &-1�QSHIPW� JVSQ�9%:�HMKMXEP� TLSXSKVEQQIXV]��8LI� VIEP� FYMPHMRK� �E
�� XLI� VIKMWXIVIH� TSMRX� GPSYH�
TVSGIWWIH�JVSQ�EIVMEP�TMGXYVIW��F
��XLI�&-1�EFWXVEGXMSR�EYXLSVIH�XVERWPEXMRK�XLI�TSMRX�GPSYH�MRXS�E�WIQERXMG�SFNIGX�XEOMRK�EHZERXEKI�SJ�E�&-1�WSJX[EVI�IRZMVSRQIRX�
�G
��XLI�ƼREP�HMKMXEP�QSHIP�QIERX�XS�MRHI\�IQFIHHIH�HEXE�EFSYX�TVIWIVZEXMSR�SJ�QEXIVMEPW��EW�FYMPX�HSGYQIRXW��WXVYGXYVEP�WMQYPEXMSR�VIWYPXW�ERH�WS�JSVXL��H
��7YVZI]�
GEQTEMKR��HEXE�TVSGIWWMRK�ERH�&-1�QSHIP�SJ�E�FYMPX�WPYMGI�GPSWI�XS�XLI�4S�VMZIV�F]�7��+EVEKRERM������
�
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*MKYVI����%�GLIET�ERH�JIEWMFPI�XIGLRSPSK]�QIERX�XS�I\TIVMIRGI�HMKMXEP�QSHIPW�MRXS�E�:MVXYEP�6IEPMX]�IRZMVSRQIRX��%�WMQTPI�:6�ETT�JSV�WQEVXTLSRIW�MW�EFPI�XS�VITPMGEXI�
MRXS�E�H]REQMG�WXIVISWGSTMG�ZMI[�XLI�&-1�QSHIP��H
��QEHI�SJ�EKKVIKEXIH�WIQERXMG�GSQTSRIRXW��G
��EYXLSVIH�JVSQ�E�WYTIVMQTSWIH�807�TSMRX�GPSYH��E��F
��8LI�
smartphone’s sensors detect all the head movements, so the model view is changed accordingly (Survey campaign, data processing, app development and BIM 
QSHIP�SJ�&SPSKRE�*MIVIƅW�4EZMPPMSR�RS�����F]�7��+EVEKRERM������
�

,S[IZIV�� WSQI� GSQQSR� KVSYRH� GER�
FI�MHIRXMƼIH�MR�HMKMXEP�QSHIPPMRK�JSV�XLI�
EW�FYMPX� WGIREVMS�� [LMPI� EVGLMXIGXYVEP�
components and their preservation are 
variable parameters, their semantics 
can be similar. This way, components’ 
FILEZMSVW�FIGSQI�E�HMWGIVRMRK�JIEXYVI�
in data layouts. Many case studies were 
ETTVSEGLIH� JSPPS[MRK� XLMW� TVSGIWW��
PIEHMRK� XS� E� JVEQI[SVO� XLEX� GER� FI�
ETTPMIH�EPWS�XS�XLI�EVGLEISPSKMGEP�ƼIPH��
&YMPHMRK�-RJSVQEXMSR�1SHIPMRK�VIPMIW�SR�E�
TEVEQSYRX�JIEXYVI��[LMGL�MW�VITVIWIRXIH�
by “smart objects”, architectural 
GSQTSRIRXW�WIPJ�E[EVI�SJ�XLIMV�MHIRXMX]�
ERH� GSRWGMSYW� SJ� XLIMV� MRXIVEGXMSRW�
with each other. Smart objects are 
LEVH� GSHIH� MR� &-1� ETTPMGEXMSRW� ERH�
they contain not only a morphological 
HIƼRMXMSR�� YWYEPP]� VYPIH� F]� RYQIVMGEP�
parameters, but interaction routines as 
well (e.g., doors and windows belong 
XS� [EPPW�� ƽSSV� WPEFW� EVI� TIVTIRHMGYPEV�

to walls, trusses distribute their loads 
SR� TMPPEVW�� ERH� WS� JSVXL
�� 8S� XVERWPEXI�
I\MWXMRK� FYMPHMRKW� MRXS� HMKMXEP� QSHIPW�
just like the ones used to design new 
GSRWXVYGXMSRW��JEQMPMIW�SJ�WQEVX�SFNIGXW�
representing real elements are needed. 
Again, components have to be acquired 
and prepared. As a consequence, three 
OMRHW� SJ� ORS[PIHKI� EFSYX� XLIQ� RIIH�
GLEVEGXIVM^EXMSR�� ORS[PIHKI� EFSYX�
the object shapes, knowledge about 
their identities and knowledge about 
the relationships between elements. 
While the last two aspects are generally 
SFXEMRIH� F]� XLI� MRZIWXMKEXMSR� SJ�
semantics and undergoing analysis and 
XVMEPW��XLI�ƼVWX�SRI�GER�WYGGIWWJYPP]�XEOI�
EHZERXEKI�SJ�HMKMXM^EXMSR�XIGLRMUYIW�
8LI� ETTPMGEXMSR� SJ� XLMW� TVSGIWW� XS� XLI�
built environment is although very 
HMJJIVIRX� JVSQ� XVEHMXMSREP� �(�QSHIPMRK��
E�&-1�QSHIP�MW�LMIVEVGLMGEPP]�WXVYGXYVIH��
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MX� GER� FI� YWIH� XS� ƼPXIV� MRJSVQEXMSR� JSV�
various stakeholders (maybe interested 
MR� VIWXSVEXMSR� SV� TVIWIVZEXMSR
��
XLIRGI� MX� GER� FI� QEHI� SJ� TEVEQIXVMG�
“smart” components, slightly lighter in 
computer’s memory and much more 
editable than point clouds or polygonal 
QSHIPW�KSX�JVSQ�XLI�WYVZI]W�
Following a methodology aimed 
XS� XVERWPEXI� HMKMXM^IH� HEXE� WIXW�
into segmented elements , many 
I\TIVMIRGIW�GEVVMIH�SYX�SR� WSQI�GEWI�
studies during last years on historic 
buildings can be proposed as a 
VIJIVIRGI� MR� SVHIV� XS� I\TVIWW� E� TVSTIV�
HMKMXEPM^EXMSR� JSV� XLI� I\MWXMRK� HSQEMR��
The applied and severely tested pipeline 
FEWMGEPP]�GSRWMWXW�SJ�JSYV�WXEKIW�HYVMRK�
which architectural monuments are 
WYVZI]IH�[MXL�LMKL�HIƼRMXMSR�XIGLRMUYIW��
XLIR� TVSTIVP]� WIKQIRXIH� ERH� ƼREPP]�
VITPMGEXIH� MR� XLIMV� GSQTPI\MXMIW� YWMRK�
WSQI�WSJX[EVI�WTIGMƼGEPP]�HIZIPSTIH�
8LI� ƼVWX� WXEKI� SJ� XLI� TVSGIWW� MW� XLI�
survey, in which architecture is captured 
in its morphology, where materials, 
colors and shapes are documented 
YWMRK� HMKMXEP� XIGLRMUYIW� XLEX� SJXIR�
TVSHYGI� TSMRX� GPSYHW�� 1SHIVR� &-1�
ETTPMGEXMSRW� EVI� RSX� HIWMKRIH� JSV� XLMW�
task and, generally, they can import 
YRVIJIVIRGIH� TVI�TVSGIWWIH� TSMRXW�
EW� I\TPMGMX� ƈWRETWƉ�� )HKI� HIXIGXMSR�
on registered point clouds has to be 
SJXIR� ETTPMIH� XS� MHIRXMJ]� GSQTSRIRXWƅ�
FSYRHEVMIW�ERH�WITEVEXI�XLIQ�JVSQ�XLI�
heterogeneous, unsorted data set. 
During this stage, points belonging to 
HMJJIVIRX� IPIQIRXW� GER� FI� WMQTPMƼIH�

JSPPS[MRK� ER� EPQSWX� QERYEP� WIQERXMG�
EXXMXYHI��IZIR�MJ�XSTSPSKMIW��VIPEXMSRWLMTW�
with other components, materials and 
EWWIQFPMRK� XIGLRMUYIW� MRJIVVIH� F]�
human operators cannot be directly 
XVERWJIVVIH�MR�&-1�QSHIPIVW��
-R� XLI� XLMVH� WXEKI� SJ� XLI� TVSGIWW��
registered and divided objects can be 
studied along with their relationships, 
XLIMV� JIEXYVIW� ERH� QEXIVMEPW� EW�
these aspects represent important 
TIGYPMEVMXMIW� SJ� GSQTSRIRXW�� -R� E�
consolidated approach, segmented 
TSMRX� GPSYHW� GER� FI� YWIH� EW� WSVX� SJ�
KISQIXVMG� WGEJJSPHMRK� YWIJYP� XS� XVEGI�
regular parametric elements on the 
TSMRX� GPSYH�� XLMW� TVSGIWW� MW� QSWXP]�
done by hand, then heavily subjective, 
time-wasting and almost inaccurate. To 
F]TEWW�XLIWI�GVMXMGEPMXMIW��XLI�ƼREP�WXEKI�
SJ�XLI�TVSGIWW�MRZSPZIH�XLVII�XEWOW��XLI�
KISQIXV]�QSHIPMRK�SJ�XLI�GSQTSRIRXW�
MR� &-1� WSJX[EVI�� XLI� EWWMKRQIRX� XS�
WLETIW� SJ� XLIMV� GEXIKSV]� ERH�QEXIVMEP�
TVSTIVXMIW� ERH� XLI� HIGPEVEXMSR� SJ�
relationships between components, as 
VIUYIWXIH�F]�&-1�WIQERXMGW��

0EXIWX� HIZIPSTQIRXW� SJ� WSJX[EVI�
applications by commercial houses 
will probably make this approach 
IEWMIV� XS�FI�ETTPMIH� MR� XLI�RIEV� JYXYVI��
LS[IZIV�� XLI�&-1�TVSGIWW� �PSRK�FIJSVI�
XLI� &-1� WSJX[EVI
� EPVIEH]� VITVIWIRXW�
E� TEVEHMKQ� WLMJX� JSV� XLI� EVGLMXIGXYVEP�
documentation and investigation.
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-J� XLI� HMKMXEP� XVERWJSVQEXMSR� LEW� E�
TS[IVJYP�HIZIPSTQIRX�HVMZIV�MR�XLI�&-1�
process, the common language that 
would allow data sharing becomes 
I\XVIQIP]� MQTSVXERX� HIEPMRK� [MXL� XLI�
FYMPX� WGIREVMS�� MX� MW� EPWS� VIQEVOEFPI�
XLI� MHIE�� EPVIEH]� I\TVIWWIH� F]�1EVZMR�
1MRWO]� MR� ������ XLEX� MRJSVQEXMSR�
collected on the as-built constructions 
could be processed by machines 
XLIQWIPZIW�� JSPPS[MRK� WIPJ�PIEVRMRK�
principles able to aggregate and 
EREP]^I� HEXE� EGGSVHMRK� XS� TVIGMWI�
QEXLIQEXMGEP� VYPIW�� 7MQYPEXMSRW� SJ�
TSWWMFPI� WGIREVMSW� WXEVXMRK� JVSQ� MRMXMEP�
ZEVMEFPIW� EVI� NYWX� WSQI� SJ� XLI� YWIW�
XLEX�EVI�JYIPMRK�I\TIGXEXMSRW�ERH�JIEVW�
XS[EVHW� XLI� QSWX� VIGIRX� I\TVIWWMSRW�
SJ� EVXMƼGMEP� MRXIPPMKIRGI�� 8IVQW� PMOI�
:MVXYEP� 6IEPMX]� �:6
� SV� %YKQIRXIH�
6IEPMX]� �%6
� EVI� EPVIEH]� TEVX� SJ� QER]�
WSJX[EVI� LSYWIW� GSQQIVGMEP� SJJIVW��
XS� LMKLPMKLX� XLI� MQTSVXERGI� SJ� VIEP�
time digital simulations that are a 
HMVIGX� GSRWIUYIRGI� SJ� WTEGI� TPERRMRK�
and architectural intents, as widely 
HMWGYWWIH� F]� 4EVO�� 0II�� /[SR�� ERH�
;ERK������
�
&YX�XLI�QSWX�TVSQMWMRK�WGIREVMS�JSV�XLI�
digital transition in the built environment 
is perhaps the data interpretation as 
a prerogative meant to be a human 
I\GPYWMZI� RS� QSVI�� [LIR� QSWX� SJ� XLI�
knowledge contents about buildings 
and monuments will be no longer 
intelligible only to the human perception, 
FYX�XLI]�[MPP�FI�I\XIRHIH�XS�XLI�QEGLMRI�
through a shared digital language, 
EREP]WMW�� IWXMQEXMSRW�� HMJJIVIRX� MRXIRXW�
ERH� HMJJIVIRX� STIVEXMSREP� WGLIQIW�[MPP�
TVSFEFP]� EPPS[� XLI� GLSMGI� SJ� XLI� VMKLX�
intervention through many alternatives, 
PIEHMRK� XS� ER� MRGVIEWIH� UYEPMX]� JSV�
restorations and renovations.

%'/23;0)(+)1)287
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