


Francesca Picchio

edited by

'ೱ೫��'೭೯೫

From Virtual  space to Information database

9� ��



© Copyright 2023
by Pavia University Press - 
Edizioni dell’Università degli Studi di Pavia
Via Luino, 12 - 27100 Pavia (PV) 
7HO���������������������������
)D[�����������������
(PDLO��XQLSUHVV#XQLSY�LW

(೮ೱ
Francesca Picchio

*೫ೲ೭�೯೭
Francesca Picchio

3೯೮�೬ഃ
'LJLWDO$QG&RS\�6�$�6���6HJUDWH��0,�

,6%1��������������������EURVVXUD�

2Q�FRYHU��*UDSKLF�SKRWRFROODJH�E\�)��3LFFKLR

The rights of translation, electronic storage, reproduction and 
even partial adaptation, by any means, are reserved for all 
FRXQWULHV�

The photocopies for personal use of the reader can not 
H[FHHG�����RI�HDFK�ERRN�DQG�ZLWK�SD\PHQW� WR�6,$(�RI� WKH�
FRPSHQVDWLRQ� SURYLGHG� LQ� DUW�� ���� F�� ��� RI� WKH� /DZ� ��� RI�
$SULO� RI� ������ Q�� ���� DQG� E\� DJUHHPHQW� RI� 'HFHPEHU� ����
EHWZHHQ� 6,$(�� $,(�� 616� DQG� &1$�� &RQI$UWLJLDQDWR�� &$6$��
&/$$,��&RQI&RPHUFLR��&RQI(VHUFHQWL��5HSURGXFWLRQV�IRU�RWKHU�
purposes than those mentioned above may only be made 
ZLWK� WKH�H[SUHVV�DXWKRUL]DWLRQ�RI� WKRVH�ZKR�KDYH�FRS\ULJKW�
WR�WKH�3XEOLVKHU�

7KH�SUHVHQW�SXEOLFDWLRQ� LV�SDUW�RI� WKH�VHULHV�´3URVSHWWLYH�PXOWLSOH��VWXGL�GL� LQJHJQHULD��DUFKLWHWWXUD�H�DUWHµ��ZKLFK�KDV�DQ� LQWHUQDWLRQDO� UHIHUHH�
SDQHO��´'LJLWDO�	�'RFXPHQWDWLRQ��)URP�9LUWXDO�VSDFH�WR�,QIRUPDWLRQ�GDWDEDVHµ�LV�D�VFLHQWLILF�WH[W�HYDOXDWHG�DQG�DSSURYHG�E\�WKH�(GLWRULDO�6FLHQWLILF�
&RPPLWWHH�RI�(GL]LRQL�3DYLD�8QLYHUVLW\�3UHVV�RI�8QLYHUVLW\�RI�3DYLD�

7KH�DXWKRU�LV�DYDLODEOH�WR�WKRVH�KDYLQJ�ULJKWV�ZKLFK�KDYH�EHHQ�XQDEOH�WR�FRPPXQLFDWH�IRU�DQ\�RPLVVLRQV�RU�LQDFFXUDFLHV�

'LJLWDO� 	� 'RFXPHQWDWLRQ�� )URP� 9LUWXDO� VSDFH� WR� ,QIRUPDWLRQ� 
database / Francesca Picchio (edited by) - Pavia: Pavia University 
3UHVV��������������S����LOO�������FP��

(Prospettive multiple: studi di ingegneria, architettura e arte)

,6%1��������������������EURVVXUD�

,6%1��������������76�8��2SHQ�$FFHVV�



2ೱ೫ഄ೫�&೯೯
)೫೭೯೭೫�3೭೭ೲ�� � � University of Pavia
6೫೮�3೫೯�   University of Florence

2ೱ೫ഄ೫�6೯೭೯೫೫
5DIIDHOOD�'H�0DUFR� � � '$GD�/$%���University of Pavia
Anna Dell’Amico   DAda-LAB - University of Pavia
Silvia La Placa   DAda-LAB - University of Pavia
Giulia Porcheddu   DAda-LAB - University of Pavia
  

6೭೯೭�&೯೯
0DUFHOOR�%DO]DQL� � � 8QLYHUVLW\�RI�)HUUDUD
Salvatore Barba   University of Salerno
Stefano Bertocci   University of Florence
&HFLOLD�%RORJQHVL� � � 3ROLWHFQLFR�GL�0LODQR
Stefano Brusaporci   University of L’Aquila
Alessio Cardaci   University of Bergamo
Antonio Conte   University of Basilicata
Antonella di Luggo   University of Naples Federico II
)UDQFHVFD�)DWWD� � � 8QLYHUVLW\�´0HGLWHUUDQHDµ�RI�5HJJLR�&DODEULD
0DULDWHUHVD�*DOL]LD� � � 8QLYHUVLW\�RI�&DWDQLD
0DUtD�&RQFHSFLyQ�/ySH]�*RQ]iOH]� 8QLYHUVLWDW�3ROLWqFQLFD�GH�9DOqQFLD
Laura Inzerillo   University of Palermo
(OHQD�,SSROLWL� � � 8QLYHUVLW\�RI�5RPH�´/D�6DSLHQ]Dµ
0DVVLPLOLDQR�/R�7XUFR�� � 3ROLWHFQLFR�GL�7RULQR
Alessandro Luigini   Free University of Bozen-Bolzano
$QGUpV�0DUWtQH]�0HGLQD�� � 8QLYHUVLWDW�G·$ODFDQW
Andrea Nanetti   Nanyang Technological University of Singapore
3DEOR�5RGUtJXH]�1DYDUUR� � 8QLYHUVLWDW�3ROLWqFQLFD�GH�9DOqQFLD�
&DWHULQD�3DOHVWLQL� � � 8QLYHUVLW\�RI�&KLHWL�3HVFDUD´*��'·$QQXQ]LRµ
Sandro Parrinello   University of Florence
Francesca Picchio   University of Pavia
Sofia Pescarin   Institute for Technologies applied to Cultural Heritage
Paolo Piumatti   Politecnico di Torino
Cettina Santagati   University of Catania
Alberto Sdegno   University of Udine
5REHUWD�6SDOORQH� � � 3ROLWHFQLFR�GL�7RULQR
*UD]LDQR�0DULR�9DOHQWL�� � 8QLYHUVLW\�RI�5RPH�´/D�6DSLHQ]Dµ

7KH�YROXPH�FRQVLVWV�RI�D�FROOHFWLRQ�RI�FRQWULEXWLRQV�IURP�WKH�VHPLQDU�´'LJLWDO�	�'RFXPHQWDWLRQ��)URP�9LUWXDO�VSDFH�WR�,QIRUPDWLRQ�GDWDEDVH´��
realized at the University of Pavia on the day of September 19th��������7KH�HYHQW��RUJDQL]HG�E\� WKH�H[SHULPHQWDO� ODERUDWRU\�RI� UHVHDUFK�DQG�
GLGDFWLFV�'$GD�/DE��RI�',&$U���'HSDUWPHQW�RI�&LYLO�(QJLQHHULQJ�DQG�$UFKLWHFWXUH�RI�8QLYHUVLW\�RI�3DYLD��SURPRWHV�WKH�WKHPHV�RI�GLJLWDO�PRGHOLQJ�
and virtual environments applied to the documentation of architectural scenarios and the implementation of museum complexes through 
FRPPXQLFDWLRQ�SURJUDPV�RI�LPPHUVLYH�IUXLWLRQ��7KH�ILIWK�'LJLWDO�DQG�GRFXPHQWDWLRQ�FRQIHUHQFH�ZDV�DOVR�WKH�LQDXJXUDO�HYHQW�RI�WKH�ILUVW�3DYLD�
'LJL:HHN��KHOG�IURP����WR����6HSWHPEHU������LQ�3DYLD�
7KH�HYHQW�KDV�SURYLGH�WKH�FRQWULEXWLRQ�RI�H[WHUQDO�H[SHUWV�DQG�OHFWXUHUV�LQ�WKH�ILHOG�RI�GLJLWDO�GRFXPHQWDWLRQ�IRU�&XOWXUDO�+HULWDJH��7KH�VFLHQWLILF�
UHVSRQVLEOH�IRU�WKH�RUJDQL]DWLRQ�RI�WKH�HYHQW�LV�3URI��)UDQFHVFD�3LFFKLR��8QLYHUVLW\�RI�3DYLD�



'$GD�/DE���'UDZLQJ�DQG�
Architecture DocumentAction

PLAY - Photography and 3D Laser for virtual 
Architecture laboratorY

7KLV�SXEOLFDWLRQ�LV�PDGH�ZLWK�WKH�FRQWULEXWLRQ�RI�',&$U��'HSDUWPHQW�RI�&LYLO�(QJLQHHULQJ�DQG�$UFKLWHFWXUH�RI�8QLYHUVLW\�RI�3DYLD��
WKURXJK� WKH� MRLQW� UHVHDUFK� RI� WKH� H[SHULPHQWDO� ODERUDWRULHV�'$GD� /DE� ��'UDZLQJ�$UFKLWHFWXUH�'RFXPHQW� $FWLRQ� DQG� 3/$<� ��
3KRWRJUDSK\�DQG��'�/DVHU�IRU�YLUWXDO�$UFKLWHFWXUH�/DERUDWRU<�

7KH�HYHQW�´'LJLWDO�	�'RFXPHQWDWLRQ��9��µ�KDV�VHHQ�WKH�SDUWLFLSDWLRQ�RI�SURIHVVRUV��UHVHDUFKHUV�DQG�VFKRODUV�IURP�8QLYHUVLW\�RI�
3DYLD��3ROLWHFQLFR�GL�7RULQR��8QLYHUVLW\�RI�5RPH�´/D�6DSLHQ]Dµ��8QLYHUVLW\�RI�3DOHUPR��8QLYHUVLW\�RI�&DWDQLD��3ROLWHFQLFR�GL�0LODQR��
8QLYHUVLW\�RI�)HUUDUD��8QLYHUVLW\�RI�)ORUHQFH��8QLYHUVLW\�RI�%DVLOLFDWD��8QLYHUVLW\�RI�/·$TXLOD��8QLYHUVLW\�RI�6DOHUQR��*GDĕVN�8QLYHUVLW\�
RI�7HFKQRORJ\��3RODQG���1DQ\DQJ�7HFKQRORJLFDO�8QLYHUVLW\��6LQJDSRUH���8QLYHUVLWDW�3ROLWqFQLFD�GH�9DOqQFLD��6SDLQ���8QLYHUVLW\�RI�
6DOHUQR��8QLYHUVLW\�RI�/·$TXLOD��/XEOLQ�8QLYHUVLW\�RI�7HFKQRORJ\��3RODQG���&UDFRZ�8QLYHUVLW\�RI�WHFKQRORJ\��3RODQG���8QLYHUVLW\�RI�
&RUGRED��$UJHQWLQD���

$೭೫೮೯೭�3೫೯��ೱ೫ഄ೯��'ೱ೫��'೭೯೫�&೯೯೭೯�

D&D 2018 - 2022 D&D 2019 D&D 2020 D&D 2021 D&D 2023

1೫೫�೫೮�,೯೫೫�$೭೫೮೯೭�3೫೯�ഀഀ೯೮

The event is promoted 
by Unione Italiana del 
'LVHJQR��8�,�'��



�

Francesca Fatta President of UID - Unione Italiana Disegno
Sandro Parrinello 6FLHQWLÀF�5HVSRQVLEOH�IRU�3DYLD�'LJL:HHN������DQG�IRU�'	'�&RQIHUHQFHV

PRESENTATIONS

FOREWORD

-೫೭೯�/೯೬೯೮ൣ
9೫�೯೫ഃ�೫�೫���೮೯ഀ೯೯�೫೮�೫��5೯೯೫೭ೲ�೯೭�೫೮�
೯ം೯೯೭೯��ೲ೯�*೮೫ൄ�8ഀ೯ഃ��7೯೭ೲೱഃ

'೫ഀ೮೯�%೯ഀ೯
)�೮೫ഁೱ��೫೫��7ೲ೯�೭೯೫��ഀ೫�೫೭೯�೫೮�ೲ೯�೮೯ഀ೯೯��
ഃ೯ೱ��೭೭ೱ�೫೫ഀ೯�೫ೲ�ೲೱೲ�೮೫ഁೱ

01

10

14

19

33

PART 1- PERCEPTION: VIRTUAL SPACES, SIMULATIONS AND INTERACTIONS

02

INDEX

)೫೭೯೭೫�3೭೭ೲ 
೮ೱ೫��೬೯ഁ೯೯�ഀ೫�೫೮�೫�೯೫ഃ

KEYNOTE SPEAKERS

12



6

Digital & Documentation. From Virtual space to Information database

08

95

113
6೫�0೯೭೯
6೫��೫೭೯��3೫೯·�&ନହପବହର�೬೯ഁ೯೯�೫೭ೲ೯೭೯��೯೯೭ഀ೯�೫೮�೯೭೯

(೫೬೯೫�&೫೯೫�*ഀ೫
'ೱ೫�೯೭ഃ೯��ೲ೯�ഀ೫���3೫�$೯೫��5೫ഀ೯೫

07

;�:��0೫೫೫�&೫೫��0೫ೱೲ೯೫�7೭೫೭
)�ഀ೯ഃ��೫��೫�ഀ೫�೫೭೯��81(6&2�:೮�+೯೫ೱ೯�೯��6ೲ�(೫�&ೲ೫�
೫೮�$೭ೲ೫೯ೱ೭೫�+೯೫ೱ೯��%೫೭೫೫

06

129

04

05

PANELISTS

)೫ഀ೫�&೫೫ೱ
6೫೫�3೯೭೯��$೭ೲ೯೭೫�3೯೯೭ഀ೯��ഀ೫ഄ೫�ೲೱೲ�$5�೫೮�95�ഃ೯

)೫೭೯೭೫�*೫೫
5೯ഀ೯೫ೱ�ೲ೯�ഀ೬೯��೮ೱ೫�೫೭೫�೫೮�ഀ೫�೯���೫೭ೲ೫೯ೱ೭೫�ೲ೯೫ೱ೯

$೮೯೫�/��)೯೮೯೭�&
3೯೭�$85$��೫೭೭�೫��ೲ೯೫೯�ೲ೫�B��೮ೱ೫�ഀ೯ഃ��ഀ೫�೯೭೭

03
53

65

79

PART 1- PERCEPTION: VIRTUAL SPACES, SIMULATIONS AND INTERACTIONS



7

EVENT PHOTOGALLERY

151

232

193

PART 2 - INFORMATION DATABASES AND INFORMATION SYSTEMS FOR ARCHITECTURE

PANELISTS

)೫೬೫೫�5೫೭��/೭೫�5೫��0೫೭೯�%೫ഄ೫
'ೱ೫�೮೭೯೫��ೲ೯�೯ೲ೫೭೯೯��%೫ഄ೫�&೫�+೯೫ೱ೯��
0೯�'�,೫ೱ೫��3೫೯�೮೫�,೮೯೯೮ക೭೫�೫೮�0೯�ഌ�,೮೯೯೮ക೭೫

)೫೫�)��)೫೭�6೯
'೫೫�೫೫ೱ೯೯��೯೭೯�೯��೫೮�೫�೫೭೭೯��೯೫ഃ�೭೫೯�೮೫೫�ഀ೫�ഁ೯೬�೫

-ೱ೯�/�*೫೭ഘ೫�9೫೮೯೭೫೬೯��/�&ഔ�0೯೯ೱ೯��&೭೯೭ഝ�/ഝ೯ഄ�*ഄ೯ഄ
7ೲ೯�೯೫��%,0�೫೮�*,6�೮೯��೫೫೬೯�ഁ೯೫ೲ�೫೫ೱ೯೯

3೫೯೫�0೫೯ഄഄ೫��$೯೫೮೫�7೫೫
�'�0೮೯��$೭ೲ೯೭೫�+೯೫ೱ೯�'೭೯೫��7೫೫೯೭ഃ�೫೮�5೯೫೬ഃ�,೯

(೫೬೯೫�'೫
'೫೫೬೫೯�೫೮�೮೫ഁೱ���ೲ೯�೮೯ഀ೯೯��ೲ೯�೮೭೯೫�೯೭�
7ೲ೯�೭೫೯�೮ഃ��¶/೯�7೭೯೯·��9೯೫

$೮೯೫�೮�)
7೫೭೯೫೬ഃ��ೱ೯೯೭�೫೬೯��%�೮೯��ೲ೯�ೲ೯೫ೱ೯�೮೭೯೫

10

11

12

13

14

15

163

179

205

221



��

Digital & Documentation. From Virtual space to Information databaseDigital & Documentation. From Virtual space to Information database

FLAVIA CAMAGNI
University of Rome “La Sapienza”

$UFKLWHFW�� 3KG� DZDUGHG� LQ� ����� DW�
the Department of History, Design 
DQG� 5HVWRUDWLRQ� RI� $UFKLWHFWXUH� DW�
6DSLHQ]D�8QLYHUVLW\�RI�5RPH��'XULQJ�
this training she has developed 
studies involving representation and 
in particular perspective, both in its 
KLVWRULFDO� DQG� FXUUHQW� DVSHFWV� ZLWK�
particular attention to architectural 
perspectives and perspective 
ZRRGHQ� LQOD\V�� 7KHVH� VWXGLHV� DUH�
RIWHQ� FRQGXFWHG� ZLWK� WKH� KHOS� RI�
digital three-dimensional models 
EDVHG� RQ� WKH� VWXG\� RI� GUDZLQJV��
perspective restitution and survey 
data and aimed at the enhancement 
of the studied assets through the use 
RI� QHZ� WHFKQRORJLHV� LQ� WKH� ÀHOG� RI�
UHSUHVHQWDWLRQ�



��

SPATIAL PERCEPTION IN 
ARCHITECTURAL PERSPECTIVES:
VISUALIZATION THROUGH AR E VR SYSTEMS03

Abstract

7KRVH� ZKR� REVHUYH� D� SDLQWHG�� GUDZQ�� FDUYHG�� RU� VFXOSWHG�
perspective perceive three-dimensional spaces and 
HQYLURQPHQWV� WKDW� DUH� QRW�� KRZHYHU�� SUHVHQW� LQ� UHDOLW\��
6LPLODUO\��WKH�XVHU�XVLQJ�95�DQG�$5�V\VWHPV�SHUFHLYHV�VSDFHV�
DQG�HOHPHQWV�WKDW�DUH�QRW�SK\VLFDOO\�WDQJLEOH�
7KHVH� WHFKQRORJLHV� DOORZ�� WKURXJK� WKH� XVH� RI� WKUHH�
dimensional models, to simulate scenarios and interactions 
ZLWK� VWURQJ� FRPPXQLFDWLYH� SRZHU� WKDW� LQWURGXFH� WKHPHV�
VXFK� DV� WKH� SHUFHSWLRQ� RI� LOOXVRU\� VSDFHV�� WKDQNV� WR� WKHLU�
fundamental characteristics such as immersiveness and 
LQWHUDFWLRQ��WKURXJK�ZKLFK�WKH�XVHU�FRPHV�LQWR�FRQWDFW�ZLWK�
YLUWXDO�VFHQDULRV��
7KH� SDSHU� SUHVHQWHG� LQWHQGV� WR� UHÁHFW� RQ� WKLV� DQDORJ\��
relating it to the suggestive aspect that quadratures could 
DURXVH� LQ� WKH� YLHZHU� RI� WKH� WLPH�� GHFHLYLQJ� WKH� H\H� DQG�
GLODWLQJ� VSDFH�� DQG� WKH� LQWHUHVW� WKDW� QHZ� WHFKQRORJLHV�
VWLPXODWH�LQ�WKH�FRQWHPSRUDU\�YLHZHU�
7KLV� UHODWLRQVKLS� DOORZV� XV� WR� PDNH� WKH� PRVW� RI� WKH�
SHUFHSWXDO� FRPSRQHQW� RI� WKHVH� H[SHULHQFHV� DQG� WR� UHÁHFW�

on the contribution these technologies can have in the study 
RI�$UFKLWHFWXUDO�3HUVSHFWLYHV�
This paper discusses some applications and consequent 
UHÁHFWLRQV� DULVLQJ� IURP� GLරHUHQW� FDVH� VWXGLHV�� ZKLFK� KDYH�
GLරHUHQW�GLPHQVLRQDO�FKDUDFWHULVWLFV�DQG�PDGH�ZLWK�GLරHUHQW�
WHFKQLTXHV�
,Q� SDUWLFXODU�� LW� DLPV� WR� EULQJ� WR� OLJKW� WKH� GLරHUHQW� W\SHV�
RI� LQWHUDFWLRQV� WKDW� WKH� XVHU� FDQ� JHW� IURP� WKH� XVH� LQ� QHZ�
WHFKQRORJLHV� LI� WKH\�DUH�DSSOLHG� WR� WKH�FKRVHQ� WKHPH��$QG�
DJDLQ�� XQGHUVWDQG� KRZ�� WKURXJK� SHUFHSWXDO� H[SHULHQFH��
LOOXVRU\� VSDFH� FDQ� EHVW� EH� UHSUHVHQWHG� ZLWK� WKH� VHOHFWHG�
GLJLWDO�WRROV�
The use of these instruments for the study of Architectural 
Perspectives is intended to represent the innovative 
contribution that this study proposes, relating to the 
VXJJHVWLYH�DVSHFW�WKDW�TXDGUDWXUH�FRXOG�DURXVH�LQ�WKH�YLHZHU�
of the past, deceiving the eye and dilating the space, and the 
LQWHUHVW�WKDW�QHZ�WHFKQRORJLHV�VWLPXODWH�LQ�WKH�FRQWHPSRUDU\�
YLHZHU��FDSDEOH�RI�DVWRQLVKLQJ�DQG�VKRZLQJ�QHZ�UHDOLWLHV�
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Introduction
Perceiving space is a simple yet complex exercise involving the 
VHQVHV��7KLV�H[HUFLVH�LV�SUDFWLFHG�HYHU\�GD\�DQG�LQ�HYHU\�FRQWH[W�
because a right understanding of the environment around us 
LV�QHFHVVDU\��7KHUHIRUH��ZKHQ�ZH�DUH� IDFHG�ZLWK� V\VWHPV� WKDW�
VLPXODWH�VSDWLDO�HරHFWV��RXU�EUDLQ�JHQHUDWHV�D�UHVSRQVH��ZKLFK�LV�
DOZD\V�PHGLDWHG�E\�RXU�H[SHULHQWLDO�EDFNJURXQG�
7KLV�NLQG�RI�UHVSRQVH�LV�REWDLQHG�ZKHQ�ORRNLQJ�DW�$UFKLWHFWXUDO�
Perspectives1��D�ÀJXUDWLYH�JHQUH��ZKLFK�DLPV��WKURXJK�WKH�XVH�RI�
SHUVSHFWLYH��WR�WULFN�WKH�H\H�E\�UHSUHVHQWLQJ�WKUHH�GLPHQVLRQDO�
HQYLURQPHQWV�
-XVW�DV�SHUVSHFWLYH��ZKLFK�IRXQG�LWV�FRGLÀFDWLRQ�DQG�ZLGH�XVH�
LQ�DUWLVWLF�SURGXFWLRQ�LQ�WKH�5HQDLVVDQFH2, aimed to surprise the 
YLHZHU�E\�GHFHLYLQJ�WKH�H\H�DQG�DURXVLQJ�DZH��9LUWXDO�5HDOLW\�DQG�
$XJPHQWHG�5HDOLW\3�DOVR�ZDQW�WR�VXUSULVH�WKH�XVHU�E\�FDWDSXOWLQJ�
KLP�RU�KHU�LQWR�YLUWXDO�VFHQDULRV��)LJ�����
%HFDXVH�RI�WKH�YDVW�KHULWDJH�WKDW�PDNHV�XS�WKH�JHQUH��FDVH�VWXGLHV�

ZLOO�EH�XVHG�WKDW�GLරHU�LQ�WKHLU�FKDUDFWHULVWLFV�DQG�SHFXOLDULWLHV��
the Sala dei Centro Giorni��)LJ���D���SDLQWHG�E\�*LRUJLR�9DVDUL�LQ�
����4��LV�D�ODUJH�IUHVFRHG�URRP��FUHDWHG�LQ�WKH�VDPH�SHULRG�DUH�
WKH�ZRRGHQ�LQOD\V�RI�WKH�FKRLU�RI�6DQ�'RPHQLFR�UHDOL]HG�E\�
)UD�'DPLDQR�=DPEHOOL��)LJ���E���FRPSRVHG�RI�LQGLYLGXDO�LPDJHV�
of more modest dimensions���HYHQ�VPDOOHU�LQ�VL]H�DUH�WKRVH�RI�
WKH�SHUVSHFWLYHV�FRQWDLQHG�LQ�$QGUHD�3R]]R·V�WUHDWLVH��)LJ���F���
ZKLFK��E\�GDWH�LV�VLWXDWHG�ODWHU�LQ�WLPH������6�
7KH�YLHZHU�REVHUYLQJ�OLYH�SHUVSHFWLYH�LPDJHV�LV�VWURQJO\�LQÁXHQFHG�
E\�ZKDW�WKHLU�H\H�SHUFHLYHV�DV�D�GLODWHG�VSDFH��L�H���D�YLUWXDO�VSDFH��
WKLV�DOVR�RFFXUV�LQ�RWKHU�VLPLODU�ZD\V�LQ�$5�DQG�95�DSSOLFDWLRQV�
LQ�ZKLFK� WKH� YLHZHU� LV� FRQYROXWHG�E\� YLUWXDO� WKUHH�GLPHQVLRQDO�
FRQWHQW��6R��WKH�SXUSRVH�LV�WR�H[SORUH�WKH�UHODWLRQVKLS�EHWZHHQ�
TXDGUDWXUHV�DQG�LPPHUVLYH�V\VWHPV��UHÁHFWLQJ�LQ�SDUWLFXODU�RQ�WKH�
SHUFHSWXDO�LPSOLFDWLRQV�WKH\�KDYH�
But in addition to this function, the use of these tools, in 
the proposed research, aims to the investigation and deep 
XQGHUVWDQGLQJ�RI�WKH�UHODWLRQVKLS�EHWZHHQ�UHDO�DQG�LOOXVRU\�VSDFH�
through the creation of a digital model7�UHSUHVHQWLQJ�ERWK��)LJ�����

)LJ������7KH�YLHZHU�LQVLGH�WKH�6DOD�GHL�&HQWR�*LRUQL��OHIW��DQG�WKH�XVHU�YLHZLQJ�WKH�VDPH�6DOD�LQ�9LUWXDO�5HDOLW\�
)LJ������7KH�ZRUNV�FKRVHQ�DV�FDVH�VWXGLHV��D��6DOD�GHL�&HQWR�*LRUQL��3DOD]]R�GHOOD�&DQFHOOHULD��5RPH��E��VL[WK�LQOD\�RI�WKH�'RVVDO�RI�WKH�&KRLU�RI�6DQ�
'RPHQLFR��%RORJQD��F��)LJXUH����RI�WKH�VHFRQG�YROXPH�RI�WKH�WUHDWLVH�3HUVSHFWLYD�SLFWRUXP�HW�DUFKLWHFWRUXP�E\�$QGUHD�3R]]R�
)LJ������7KUHH�GLPHQVLRQDO�PRGHO�UHSUHVHQWLQJ�WKH�SHUVSHFWLYH�VSDFH�RI�WKH�FDVH�VWXGLHV�
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AR and VR for the study of cultural heritage
$5�DQG�95�WHFKQRORJLHV�DUH�SDUW�RI�WKH�,7&�D�PDFUR�JURXS�
WKDW�LQFOXGHV�WKH�VHW�RI�LQIRUPDWLRQ�WHFKQRORJLHV��EXW�PRUH�
VSHFLÀFDOO\� WKH\� DUH�SDUW�RI� WKRVH� LPPHUVLYH� WHFKQRORJLHV�
WKDW�IRFXV�RQ�WKH�XVHU�H[SHULHQFH�DQG�ZH�ÀQG�WKHP�DORQJ�
ZLWK�RWKHU�W\SHV�RI�WRROV�VXFK�DV�6SDWLDO�$XJPHQWHG�5HDOW\��
9LGHR� 0DSSLQJ�� DQG� 0L[HG� 5HDOLW\� MXVW� WR� QDPH� D� IHZ8� 
These tools are in the context of Cultural Heritage 
conventionally and increasingly used for communication and 
YDORUL]DWLRQ�SKDVHV��$5�DQG�95�PDNH�LW�SRVVLEOH�WR�VLPXODWH�
VFHQDULRV�DQG�LQWHUDFWLRQV�ZLWK�VWURQJ�FRPPXQLFDWLYH�SRZHU�
that introduce themes such as the perceptual contribution 
RI� WKH� YLHZHU� WR� WKH� DUWZRUNV�� 7KLV� LV� EHFDXVH� WKHLU� NH\�
IHDWXUH�LV�WKH�LPPHUVLYHQHVV�DQG�LQWHUDFWLRQ�WKURXJK�ZKLFK�
WKH� XVHU� FRPHV� LQWR� FRQWDFW� ZLWK� WKH� YLUWXDO� VFHQDULRV� 
Neurobiology states that the nervous system developed as 
a response to input from the surrounding environment9��
WKH� REMHFWV� DURXQG� XV� ZH� VHH� WKURXJK� FRXQWOHVV�
SHUVSHFWLYHV�� XQGHU� GLරHUHQW� OLJKWLQJ� FRQGLWLRQV� DQG� DW�
HYHU�FKDQJLQJ� GLVWDQFHV�� QHYHUWKHOHVV�� ZH� DUH� DEOH� WR�
understand their absolute form because it is the mind 
that actively contributes in vision by providing “added 
YDOXHµ� WR� WKH� LPDJHV� ZH� UHFHLYH� IURP� WKH� RXWVLGH� ZRUOG� 

$� VLPLODU� SURFHVV� KDSSHQV� ZKHQ� YLHZLQJ� WZR�GLPHQVLRQDO�
LPDJHV�� ZKHWKHU� SDLQWHG� RU� GUDZQ� RU� WKH� UHVXOW� RI� YLUWXDO�
SURMHFWLRQV�� WKDW� VLPXODWH� WKUHH�GLPHQVLRQDO� VSDFHV� �)LJ�� ��� 
-XVW�DV�WKH�DUWLVW�NQRZV�WKDW�WKH\�FDQQRW�WDNH�IRU�JUDQWHG�WKH�
understanding of the imagined space in their mind and therefore 
PXVW�DOZD\V�UHLWHUDWH�LW��WKURXJK�YLVXDO�PHWKRG10��LQ�WKH�VDPH�ZD\�
WKRVH�ZKR�DSSURDFK�WKH�XVH�RI�QHZ�WHFKQRORJLHV�PXVW�DOZD\V�
WDNH�WKHVH�UXOHV�LQWR�DFFRXQW�IRU�HරHFWLYH�SHUFHSWXDO�LPSDFW� 
0XFK�KDV�EHHQ�ZULWWHQ11 about the use of these technologies 
applied to Cultural Heritage by framing the topic and 
HPSKDVL]LQJ� WKH�SRWHQWLDO� WKDW� WKHVH� WRROV� KDYH�ZLWK� LQ� WKH�
FRPPXQLFDWLRQ�� 7KHUH� DUH� PDQ\� UHVHDUFKHV� WKDW� PDNH� XVH�
of these tools for the representation and enhancement of 
&XOWXUDO� +HULWDJH�� VXFK� DV� WKH� ZRUN� GRQH� RQ� WKH� EDVLOLFD�
RI� 6DQWD�0DULD� GL� /RUHWR12� LQ� ZKLFK� GLරHUHQW� VWUDWHJLHV� DUH�
LQWURGXFHG�WR�GHOYH� LQWR�GLරHUHQW�DVSHFWV�RI�DQ�DUFKLWHFWXUDO�
PRQXPHQW�� LQ� WKLV� VWXG\� GLරHUHQW� WHFKQRORJLHV� DUH� XVHG�
WR� KLJKOLJKW�� LQ� D� V\VWHPDWLF� DQG� YLVXDO� ZD\�� LQIRUPDWLRQ� RI�
YDULRXV� NLQGV��2U� DJDLQ�� LQ� WKH�ZRUN13 done on the Scoletta 
GHO�&DUPLQH�LQ�3DGXD��WKH�SRWHQWLDO�RI�GLරHUHQW�9LUWXDO�5HDOLW\�
WRROV� DUH� WHVWHG�� ZLWK� GLරHUHQW� GHJUHHV� RI� LPPHUVLYHQHVV��
RQ� WKH� SDLQWHG� SHUVSHFWLYHV� ZLWKLQ� WKH� HQYLURQPHQW� 
7KH�WZR�V\VWHPV�SUHVHQWHG�SRVVHVV�GLරHUHQW�FKDUDFWHULVWLFV�LQ�
WHUPV�RI�WKH�GHJUHH�RI�LPPHUVLYHQHVV�DQG�WKXV�LQ�WKH�ZD\�RQH�
LQWHUDFWV�ZLWK�DQG�SHUFHLYHV�WKH�GLODWHG�VSDFH��)LJ�����

)LJ������$�WZR�GLPHQVLRQDO�LPDJH�FDQ�EH�LQWHUSUHWHG�DV�WKUHH�GLPHQVLRQDO�
)LJ������$5�V\VWHPV��OHIW��KDYH�ORZ�LPPHUVLYHQHVV�FRPSDUHG�WR�95�V\VWHPV��ULJKW���EHFDXVH�LQ�WKH�ODWWHU�FDVH�GLJLWDO�FRQWHQW�VXUURXQGV�WKH�XVHU�
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Perception in AR systems
7KH� TXDGUDWXULVW� ZRUN�� ZLWK� LWV� GLරHUHQW� OHYHOV� RI� UHDGLQJ��
PDNHV� LW� SRVVLEOH� WR� VWXG\� WKH� UHODWLRQVKLS� EHWZHHQ� WZR�
dimensional and three-dimensional elements, as is the case, 
IRU� H[DPSOH�� LQ� H[SHULPHQWV� WKDW�PDNH� XVH� RI� $XJPHQWHG�
5HDOLW\�� RYHUOD\LQJ� WKH� WZR�GLPHQVLRQDO� SHUVSHFWLYH� LPDJH�
ZLWK� WKH� WKUHH�GLPHQVLRQDO� PRGHO� LW� UHSUHVHQWV�� 7DNLQJ�
advantage of this type of technology and associating it 
ZLWK�DUFKLWHFWXUDO�SHUVSHFWLYHV��WKH�UHODWLRQVKLS�EHWZHHQ��'�
information content and target becomes fundamental, the 
ODWWHU� UHSUHVHQWHG�E\� WKH�ZRUN� LWVHOI� EHFRPLQJ�SDUW� RI� WKH�
PRGHO�� ZLWKRXW� ZKLFK� WKH� LQIRUPDWLRQ� FRQWHQW� ZRXOG� ORVH�
UHOHYDQFH��7KH�SHUVSHFWLYH�LPDJH�XVHG�DV�D�WDUJHW�UHSUHVHQWV�
an added value in this reading: the use of the target is no 
ORQJHU�MXVW�D�UHFRJQLWLRQ�PDUNHU��ZKRVH�IXQFWLRQ�LV�WKHUHIRUH�
no longer just relegated to the orientation of the digital 
FRQWHQW�ZLWK�UHIHUHQFH�WR�WKH�FDPHUD�
,Q� V\VWHPV� WKDW� H[SORLW� $XJPHQWHG� 5HDOLW\�� LQWHUDFWLRQ� LV�
DOZD\V�PHGLDWHG�E\�WKH�GHYLFH�WKDW�VWDQGV�EHWZHHQ�WKH�UHDO�
HQYLURQPHQW�DQG�WKH�DXJPHQWHG�H[SHULHQFH��,Q�WKLV�FDVH�WKH�
XVHU�PDQDJHV�WKH�SRLQW�RI�YLHZ�ZLWK�ZKLFK�WKH�PRGHOV�DUH�
VKRZQ�DQG�YLVXDO�FRQWDFW�ZLWK� WKH�VRXUFH�ZRUN� LV�SRVVLEOH��
ZKLFK�LQ�WKH�DQDO\]HG�FDVHV�EHFRPHV�WKH�DFWLYDWLQJ�WDUJHW�RI�
WKH�WHFKQRORJ\��7KH�WKUHH�GLPHQVLRQDO�PRGHO�DULVHV�IURP�WKH�
SHUVSHFWLYH�LPDJH�DQG�LV�LQ�FRQWLQXLW\�ZLWK�LW�DQG�LV�LWV�VSDWLDO�
WUDQVSRVLWLRQ��7KLV�UHLQIRUFHV�WKH�OLQN�EHWZHHQ�SHUVSHFWLYH�DQG�
$5�WKDW�VHHV�WKH�FHQWUH�RI�SURMHFWLRQ�DV�WKH�YLUWXDO�FKDPEHU��
WKH�SLFWXUH�SODQH��RQ�ZKLFK�WKH�LPDJH�LV�IRUPHG��DV�WKH�WDUJHW��
DQG�WKH�PRGHO�DV�WKH�DXJPHQWHG�FRQWHQW��)LJ�����
2Q� WKLV� ZH� FDQ� UHÁHFW� RQ� WKH� SRVLWLRQ� RI� WKH�PRGHO� ZLWK�
UHVSHFW�WR�WKH�SLFWXUH�SODQH��ZKLFK�LQ�WKH�FODVVLFDO�SHUVSHFWLYH�
FDQ�WDNH�RQ� LQÀQLWH�SRVLWLRQV��EXW�ZKLFK�ZH�FDQ�WUDFH�EDFN�
WR�WKUHH�FDVHV��ZKHUHDV�LQ�WKH�GHIDXOW�$5�WKH�PRGHO�DOZD\V�
SURMHFWV�LQ�IURQW�RI�WKH�WDUJHW��)LJ�����
,Q�RUGHU�WR�DFKLHYH�D�SHUFHSWXDO�HරHFW�VLPLODU�WR�WKH�VHFRQG�
FDVH�� LQ� ZKLFK� WKH�PRGHO� VWUDGGOHV� WKH� SLFWXUH� SODQH�� LW� LV�

)LJ������&RPSDULVRQ�EHWZHHQ�SHUVSHFWLYH��WRS��DQG�$XJPHQWHG�5HDOLW\�
�ERWWRP��

)LJ������&RPSDULVRQ�RI�VSDWLDO�FRQÀJXUDWLRQV��LQ�SHUVSHFWLYH�WKH�PRGHO�
FDQ� EH� DKHDG� RU� EHKLQG� WKH� SLFWXUH� SODQH�� LQ� $5� LW� DXWRPDWLFDOO\�
SURMHFWV�LQ�IURQW�RI�WKH�WDUJHW�
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possible to integrate parts of the target into the virtual model 
VR�WKDW� WKH\�VHUYH�DV�D�SHUFHSWXDO� UHIHUHQFH��7KLV�RFFXUV� LQ�
the Sala dei Centro Giorni�PRGHO� LQ�ZKLFK� WKH�SDUWV� LQ� WKH�
PRGHO�FRLQFLGHQW�ZLWK�WKH�SDUWLWLRQV�KDYH�EHHQ�WH[WXUHG��LQ�
WKH�WUXH�IRUP�SDUWV�ZKHUH�WKH�PRGHO�LV�RQ�WKH�SLFWXUH�SODQH��
7KLV�DOORZV�XV�WR�SHUFHLYH�WKH�VWDLUFDVHV�LQ�IURQW�RI�WKH�WDUJHW�
DQG�WKH�VFHQH�EHKLQG��)LJ�����
Again in an inlay of the choir of San Domenico in Bologna, the 
XUEDQ�VFHQH�VHHPV�WR�XQUDYHO�ZLWKLQ�WKH�ZRRGHQ�IUDPHZRUN�
RI� WKH� EDFNUHVW�� :LWKRXW� PRGLÀFDWLRQ� E\� SURMHFWLQJ�

$XJPHQWHG�5HDOLW\�WKH�PRGHO�ZRXOG�VHHP�WR�FRPH�RXW�RI�WKH�
SHUVSHFWLYH�LPDJH��,Q�WKLV�FDVH��LQ�DGGLWLRQ�WR�LQWHJUDWLQJ�SDUW�
RI�WKH�WDUJHW�ZLWKLQ�WKH�PRGHO��WKH�EDFNVLGH�ZDV�VFUHHQHG�DV�
LV�GRQH�LQ�SKRWRJUDSKLF�VHWV�DQG�D�IURQW�VFUHHQ�ZDV�FUHDWHG�
WKDW�H[WHQGV�EH\RQG�WKH�IUDPH��)LJ�����
7KHVH� WZR� VWUDWHJLHV� WKXV� PDNH� WKH� LPSUHVVLRQ� WKDW� WKH�
PRGHO�RI�WKH�XUEDQ�VFHQH�GHYHORSV�EH\RQG�WKH�IUDPH��7KH�
VHQVH�RI�SHUVSHFWLYH�EUHDNLQJ�WKURXJK�LV�WKXV�SRVVLEOH�LI�RQH�
IXOO\�H[SORLWV� WKH�UHODWLRQVKLS�ZLWK�WKH�WDUJHW�E\� LQWHJUDWLQJ�
SDUWV�RI�LW�ZLWKLQ�WKH�PRGHO��)LJ������

)LJ������$5�H[SHULPHQW�RQ�WKH�6DOD�GHL�&HQWR�*LRUQL�
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2U�WKH�H[SHULPHQWDWLRQ�FRQGXFWHG�RQ�ÀJXUH����RI�$QGUHD�
3R]]R·V� WUHDWLVH�� ZKLFK� WKURXJK� $5� PDNHV� H[SOLFLW� WKH�
perspective decoding by revealing the position of the 
REVHUYHU� LQ� VSDFH�� ,W� LV� SRVVLEOH� WR� H[SORLW� WKH�SRWHQWLDO�
RI�WKH�WRRO�E\�GHVLJQLQJ�LQWHUDFWLRQV�WKDW�DOORZ�WKH�XVHU��
once the device is placed in the centre of projection, to 
DSSUHFLDWH� WKH� FROOLPDWLRQ� EHWZHHQ� SHUVSHFWLYH� LPDJH�
DQG�WKUHH�GLPHQVLRQDO�PRGHO��)LJ������
$XJPHQWHG� 5HDOLW\� UHSUHVHQWV� DQ� RYHUOD\� RI� FRQWHQW�
RI� WKH� H[LVWLQJ� UHDOLW\�� ,Q� WKLV� FDVH�� WKH� ´DGGLWLRQDOµ�
LQIRUPDWLRQ� WKDW� LV� DGGHG� WR� WKH� UHDOLW\� RI� WKH� ZRUN�
ZLOO� EH� SUHFLVHO\� WKRVH� FRQWHQWV� SURFHVVHG� E\� PHDQV�
of the interpretative phase and in particular the 
UHODWLRQVKLS� EHWZHHQ� WKH� WZR�GLPHQVLRQDO� LPDJH� RI�
WKH� IUHVFR� DQG� WKUHH�GLPHQVLRQDO� VSDFH� UHVWLWXWHG� 
,I�$XJPHQWHG�5HDOLW\�DOZD\V�PDLQWDLQV�FRQWDFW�ZLWK�UHDOLW\��
so it has a type of interaction that is not very immersive, 
9LUWXDO�5HDOLW\�LV�WKH�W\SH�RI�WHFKQRORJ\�WKDW�JXDUDQWHHV�
the gratest immersiveness and is able to involve to a 
greater extent the perceptual aspects in the observation 
RI�SHUVSHFWLYH�LPDJHV�DQG�WKUHH�GLPHQVLRQDO�PRGHOV�

)LJ������6WUDWDJHPV�XVHG�WR�VLPXODWH�SHUVSHFWLYH�EUHDNWKURXJK�
)LJ�������$5�H[SHULPHQWDWLRQ�RQ�WKH�LQOD\�RI�WKH�FKRLU�RI�6DQ�'RPHQLFR�

Perception in VR systems
6SHDNLQJ�RI�95�UHIHUV�WR�D�W\SH�RI�LPPHUVLYH�WHFKQRORJ\��
HQMR\HG�WKURXJK�D�YLVRU��JODVVHV�RU�KHOPHW��ZLWK�ZKLFK�LW�LV�
SRVVLEOH�WR�REVHUYH�YLUWXDO�HQYLURQPHQWV�ZLWK�D�����GHJUHH�
YLHZ��7ZR�W\SHV�RI�H[SHULHQFHV�FDQ�EH�GLVWLQJXLVKHG�� WKH�
ÀUVW� H[SORLWV� SDQRUDPLF� LPDJHV� DQG� WKH� VHFRQG� DOORZV�
VSDWLDO�LQWHUDFWLRQ�ZLWKLQ�D�WKUHH�GLPHQVLRQDO�PRGHO�
%RWK�V\VWHPV��KRZHYHU��DUH�PHGLDWHG�E\�WKH�XVH�RI�D�YLVRU��
7KLV�HOHPHQW�JHQHUDWHV�D�VHULHV�RI�UHÁHFWLRQV�UHODWHG�WR�WKH�
perceptual aspect: basically, the type of technology tends 
WR�ZDQW�WR�WULFN�RXU�EUDLQV��DQG�IRU�WKLV�UHDVRQ�WKHUH�FDQ�
often be a feeling of estrangement or disorientation for the 
XVHU��WKH�H[SHULPHQWV�FRQGXFWHG�DOVR�UHÁHFW�RQ�WKLV�DVSHFW�
The Sala dei Cento Giorni�� GXH� WR� LWV� FKDUDFWHULVWLFV�� L�H���

)LJ�������$5�H[SHULPHQWDWLRQ�RQ�WKH�SDJH�RI�$QGUHD�3R]]R·V�WUHDWLVH�
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SHUVSHFWLYH�LPDJHV�VXUURXQGLQJ�WKH�YLHZHU�RQ�WKH�IRXU�ZDOOV��
is the perfect subject to conduct the experiments and test the 
GLරHUHQFHV�EHWZHHQ�WKH�WZR�V\VWHPV��
The features focused on during the applications are the 
particular characteristic of the Sala: it, in fact, has a very high 
KRUL]RQ� FRPSDUHG� WR� WKDW� RI� D� YLHZHU�� 7KLV� DVSHFW� VWURQJO\�
LQÁXHQFHV� WKH�SHUFHSWLRQ�RI� WKH�SDLQWHG�DUFKLWHFWXUDO�VSDFH�
EHFDXVH�ZKHQ�REVHUYHG��WKH�SODQHV�WKDW�RXU�EUDLQ�ZRXOG�OLNH�
WR�LQWHUSUHW�DV�KRUL]RQWDO�DSSHDU�VODQWHG�WR�XV��)LJ������
)RU�WKLV�SXUSRVH�ZH�PDNH�XVH�RI�WZR�YHUVLRQV�RI�WKH�WKUHH�
GLPHQVLRQDO�PRGHO�RI�WKH�LOOXVRU\�VSDFHV��7KXV�REWDLQLQJ�WZR�
models: a realist one, more closely matching an ideal model, 
DQG�D�VXUUHDOLVW�RQH�ZLWK�VODQWHG�SODQHV��PRUH�VLPLODU�WR�ZKDW�
WKH�XVHU�RI�WKH�URRP�SHUFHLYHV�LQ�WKH�IUHVFRHV��)LJ�������7KHVH�
WZR� YHUVLRQV� RI� WKH� PRGHO� VXEVHTXHQWO\� ZHUH� YLVXDOL]HG�
WKURXJK�95� V\VWHPV� WR�XQGHUVWDQG� WKH�GLරHUHQW�SHUFHSWLYH�
LPSOLFDWLRQV�
Obviously, perspective is the method most comparable to 
KXPDQ�YLVLRQ��WKH�95�FRPSDULVRQ�EHFRPHV�LPPHGLDWH�LQ�ZKLFK�
WKH�YLHZHU�LV�WULFNHG�E\�DQ�LPDJH�WKDW�VLPXODWHV�WKH�VHQVDWLRQ�
RI�EHLQJ�LQ�D�WKUHH�GLPHQVLRQDO�HQYLURQPHQW�
7KDQNV�WR�WKH�XVH�RI������LPDJHV��DFTXLUHG�RQ�VLWH�DQG�GLJLWDOO\�
FUHDWHG�ZLWK� WKH� KHOS� RI� WKH� WKUHH�GLPHQVLRQDO�PRGHO�� LW� LV�
SRVVLEOH�WR�H[SHULPHQW�LQ�9LUWXDO�5HDOLW\��WKH�SHUFHSWLYH�DVSHFW�
that the observation of the perspectives and the model of the 
LOOXVRU\�VSDFH�FDXVHV�LQ�WKH�YLHZHU�LQ�GLරHUHQW�QRWDEOH�SRVLWLRQV�
The experimentation consists of setting up a panoramic tour 
WKURXJK� VSHFLDOO\� FUHDWHG� VSKHULFDO� LPDJHV�� HDFK� ZLWK� WKH�
SXUSRVH�RI�KLJKOLJKWLQJ�VSHFLÀF�UHÁHFWLRQV�RQ�DVSHFWV�RI�WKH�
Sala�� WKH� SRVVLELOLW\� RI� REVHUYLQJ� DQG� FRPSDULQJ� GLරHUHQW�
FRQÀJXUDWLRQV��PRYLQJ�IURP�RQH�YHUVLRQ�WR�DQRWKHU�LQ�ZKLFK�
WKH�GLරHUHQW�PRGHOV�UHSODFH�WKH�IUHVFRHV�DOORZV� IRU�D�GHHS�
XQGHUVWDQGLQJ� RI� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� SDUWV�� 2U�
again, it is possible to observe the models and frescoes from 
FHUWDLQ�SRLQWV�RI�YLHZ��VXFK�DV�IURP�WKH�YLHZHU·V�KHLJKW�RU�
WKH�KRUL]RQ�KHLJKW�RI�WKH�SHUVSHFWLYHV��)LJ������
:KDW�LV�QRWLFHDEOH�LV�WKDW�WKH�95�SURMHFW�ZLWK�SDQRUDPDV�QHHGV�
a clear reference system for navigation to help the user not only 
PRYH�IURP�RQH�FRQÀJXUDWLRQ�WR�DQRWKHU�EXW�DOVR�WR�SUHGLFW�WKH�

)LJ�� ��� �� 7KH� KRUL]RQ� RI� WKH� SDLQWHG� SHUVSHFWLYH�� LQ� UHG�� DQG� WKH�
KRUL]RQ�RI�DQ�REVHUYHU�LQ�WKH�6DOD��LQ�EOXH�

)LJ�������5HDOLVW�DQG�6XUUHDOLVW�PRGHO�RI�WKH�6DOD�GHL�&HQWR�*LRUQL�

simulated movement, or change in the model that interaction 
ZLWK�KRWVSRWV�SURGXFHV�
In this type of system, since these are static images, focusing on 
GHWDLOV�RU�FHUWDLQ�DVSHFWV�LV�IDYRUHG��(YHQ�E\�JUDSKLFDOO\�HGLWLQJ�
RQ�SDQRUDPDV��)LJ������
7KHQ�WKHUH�DUH�WKH�G\QDPLF�95�DSSOLFDWLRQV�WKDW�WDNH�DGYDQWDJH�
of real-time rendering technology to be able to navigate three-
GLPHQVLRQDO�PRGHOV��LQ�WKLV�FDVH�WKH�XVHU��LQ�DGGLWLRQ�WR�ZHDULQJ�
D�YLVRU��LV�DOVR�HTXLSSHG�ZLWK�VOLGHUV�RU�MR\SDGV�WKDW�DOORZ�WKHP�
WR�PDQDJH�PRYHPHQW�ZLWKLQ�WKH�PRGHO��,QWHUDFWLRQ�LV�JUHDWHU�
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EHFDXVH�LW�LV�SRVVLEOH�WR�PRYH�ZLWKLQ�WKH�GLJLWDOO\�FUHDWHG�VSDFH��
WKXV�DOORZLQJ�IRU�PXOWLSOH�SRLQWV�RI�YLHZ��)LJ������
%\�QDYLJDWLQJ�WKH�UHDOLVW�PRGHO�DW�WKH�WZR�DOWLWXGHV��LW�LV�FOHDU�
KRZ�DW�WKH�YLHZHU·V�DOWLWXGH�WKH�KRUL]RQWDO�SODQH�LQ�ZKLFK�WKH�
VFHQHV�WDNH�SODFH�ZRXOG�QRW�EH�YLVLEOH��$OWKRXJK�WKH�VHFRQG�
DVVXPSWLRQ�LV�PRUH�ÀWWLQJ�ZLWK�WKH�SDLQWHG�SHUVSHFWLYH�LPDJHV��
WKH�YLHZHU�KDV�D�VWURQJ�VHQVH�RI�HVWUDQJHPHQW�EHFDXVH�WKH\�
SHUFHLYH�WKDW�WKH\�DUH�ZDONLQJ�RQ�DQ�LQYLVLEOH�SODQH�RU�SRVVHVV�
DQ�XQUHDOLVWLF�KHLJKW�
2Q�WKH�RWKHU�KDQG�� LI�RQH�ZDQWV� WR� WU\� WR�FOLPE�WKH�VORSLQJ�
VWHSV�RI� WKH� VXUUHDOLVW�PRGHO� WKLV�ZLOO� QRW� EH�PDGH� HDV\�E\�
WKH� V\VWHP� WKDW� VLPXODWHV� SK\VLFDO� ODZV� WR�PLPLF� WKH� HරHFW�
RI�JUDYLW\��7KH�UHDOLVW�VWHSV��KRZHYHU��DUH�ZDONDEOH��FRPLQJ�WR�
REVHUYH�WKH�LOOXVRU\�VSDFH�PRGHO�DV�LI�WKH�XVHU�ZHUH�RQH�RI�WKH�
FKDUDFWHUV�LQ�WKH�VWRULHV�

)LJ� ���� 3DQRUDPLF� H[SORUDWLRQ� RI� WKH� 6DOD�� WKH� LPDJH� VKRZV� D�
FRQÀJXUDWLRQ�LQ�ZKLFK�WKH�PRGHO�RI�D�ZDOO�LV�LQVHUWHG�LQWR�UHDO�VSDFH�

Conclusions 
7KH�GHFLVLRQ�WR�H[SORLW�WKH�SRWHQWLDO�RI�WKHVH�WZR�WHFKQRORJLHV��
$5�DQG�95��LV�PRWLYDWHG�E\�WKH�UHFRJQLWLRQ�LQ�WKHVH�WRROV�RI�D�
GLUHFW�FRQQHFWLRQ�ZLWK�SHUVSHFWLYH��ERWK�DUH�REYLRXVO\�UHODWHG�
to the concept of projection, but in addition, Augmented 
5HDOLW\� KDV� VLPLODULWLHV� EHWZHHQ� LWV� HOHPHQWV� �FDPHUD�
centre of projection, target/picture plane) that it is useful to 
GHHSHQ�DQG�KLJKOLJKW�RU� DJDLQ� LQ�9LUWXDO�5HDOLW\�ZKHUH� WKH�

)LJ�������*UDSKLFDO�HOHPHQWV�WKDW�DLG�LQ�WKH�SHUFHSWLRQ�RI�WKH�QDYLJDEOH�PRGHOV�
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)LJ�������9LHZV�RI�WKH�PRGHO�H[SORUDWLRQ�LQ�UHDO�WLPH�PRGH�

UROH�RI�WKH�REVHUYHU��FHQWUH�RI�SURMHFWLRQ�FDQ�EH�GHHSHQHG� 
These experiments are strictly designed to interpret and 
SURYLGH�QHZ�NH\V� WR� LQWHUSUHW� WKH�DUFKLWHFWXUDO�SHUVSHFWLYH��
WKHUHIRUH�� QRW� SRVLQJ� WKHPVHOYHV�ZLWK� WKH� VROH� SXUSRVH�RI�
YDORUL]DWLRQ��FRQVLGHUHG�DV�WKH�ÀQDO�DQG�FRPPXQLFDWLYH�SKDVH�
RI�WKH�ZKROH�SURMHFW��EXW�PDLQO\�DV�D�WRRO�IRU�XQGHUVWDQGLQJ�
WKH�SKHQRPHQRQ��DOORZLQJ� WR�H[SORUH�� LQ� WKH� WUXH�VHQVH�RI�
WKH�ZRUG��DQG�WR�LQWHUDFW��DOWKRXJK�WKLV�LV�GRQH�YLUWXDOO\��ZLWK�
WKH� GLරHUHQW� LQVWDQFHV� RI� WKH� ZRUNV� XQGHU� FRQVLGHUDWLRQ� 
,Q�FRQFOXVLRQ��ZH�FDQ�VD\�WKDW�9LUWXDO�5HDOLW\�DQG�$XJPHQWHG�
5HDOLW\� KDYH� VXLWDEOH� FKDUDFWHULVWLFV� IRU� WKH� H[SORUDWLRQ� RI�
architectural spaces, but the perceptual implications of the 
DSSOLFDWLRQV�QHHG�WR�EH�NHSW�ZHOO� LQ�PLQG�� ,Q�DGGLWLRQ�� LW� LV�
VKRZQ�WR�EH�QHFHVVDU\�WKDW�WKH�SHUVSHFWLYH�FKDUDFWHULVWLFV�RI�
WKH�ZRUNV�EH�ZHOO�XQGHUVWRRG�WR�FUHDWH�HFLHQW�DSSOLFDWLRQV�

Notes
1��9DOHQWL�������������
2�&DPHURWD�������
3�/L�HW�DO��������
4 )DVROR��0DQFLQL�������
��)DVROR��&DPDJQL�������
6�)DVROR�HW�DO��������
7 The models presented in this contribution are obtained by prospective 
UHVWLWXWLRQ��)RU�D�PRUH�LQ�GHSWK�GLVFXVVLRQ�RQ�WKLV�PHWKRGRORJ\��VHH�
,Q]HULOOR������
8�2I�FRXUVH��ZLWK�WHFKQRORJLFDO�DGYDQFHPHQW��WKH�GHÀQLWLRQV�RI�WKHVH�
technologies are becoming more and more blurred, and often the 
YDULRXV�H[SHULHQFHV�RYHUODS�
9�&DVDOH�������
10�$UQKHLP�������
11� $PRQJ� WKH�PDQ\�� WKH\� LQFOXGH� ,SSROLWL��0HVFKLQL�� ����� H� /XLJLQL��
3DQFLUROL�������
12�5RVVL�������
13�'H�5RVD��������S������
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