
PROCEEDINGS
ISEA2022
BARCELONA

27 International Symposium
on Electronic Art

ISEA2022
BARCELONA



��������
������
	�

*SA4PD_=;a7^�a

��	����	����
������
�������
�����

!Oa9QII48QT4XDQPa\DXC�a

����������������������
�������������
������������

������� �� ���
���	�����

��	�������
��

���������	

'=;D4aR4TYP=TV�a

������� ��
����� ��

^_ #>L>P5HCU5U_;>_�5U5HXM\5_�� �	�����	����	��������

��������
���������������	�
��������
����

��
�	��
������

�	��������
�������
	� �������������
�����	�����	

��	������	
�DS=6���89M_

�%0 ������.� (,+�_

!L4A=a�Q[=T�a �PP4a�4SS=S4Va

".������a�4S9=HQP4�a"PX=TP4XDQP4Ia.^MRQVEZLaQPa�H=9XSQPD9a�SYa
CYXRV��;QEa�QTA����a�����".�������a,SQ9==;DaPAVa

�	������������������

	�����������������
�������������������������������
-5Za�JWFP5�a JUN5a3DK6�a/ZW5PP5a0=W:QPD�a&Q5Pa/QJ=U��<DJJQP�a
 PSD>a(QS	a

�QR^UDBCX`a����a�##aUDBCXWaU=W=U[=<a8^aXC=aFP<D[D<Z5Ja5ZXCQSW�a
2PD[=SWDX5Xa+8=UX5a<=a�5X5JZP^5�a5P<a $/ �aJPY=UP5XFQP5J
a

)QaR5UXaQ?aXCDWaRZ8JD:5YDQPaN5^a8=aU=RUQ<Z:=<�aWYQU=<aFPa5a
U=XUD=[5JaW^WX=N�aQUaXT5PWNDXX=<aDPa5P^a?QUNaQUa8^a5P^aN=5aPW�a
\DXCQZXaRUDQUa\UFXX=PaR=UNDWWDQPaQ?aXC=aDP<D[D<Z5Ja5ZYCQUWa5P<a
#/ �aJPX=UP5XDQP5J�a

#P<D[D<Z5Ja5ZXCQUWaQ?aR5R=TWa5P<aRU=W=PX5XDQPWa5S=aWQJ=J^a
U=WRQPWD8J=a?QUa5JJaN5X=SF5JWaWZ8NDXY=<a@QSaXC=aRZ8JD:5XDQP
a1C=a
RZ8JDWC=Ua5P<aYC=a=<DXQUWa<QaPQXa\5UU5PXaQUa5WWZN=a5P^aJ=B5Ja
U=WRQPWD8DJDYD=Wa?QUaXC=aRZ8JF:5XFQP�Wa:QPX=PY
a�#%aQRDPDQPWa
=]RU=WW=<aDPaXC=a8QQGa5U=aQ?aXC=a5ZXCQUWa5P<a<QaPQXaU=?J=:Xa
XCQW=aQ@aYC=aRZ8KDWC=Ua5P<aXC=a=<DXQUW�a

4DVB_VB>_TYOONRV_N?_WB>_�7Q:>INM7_�DV]_
�NYM:DI�_VB>_$>M>R7JDW7V_<>_�7V7IYM]7_7M<_
WB>_IMTVDVYV_/7KNM_)IYIJ_7KNMA_K7M]_NWB>RT_
�T>>_VB>_:Q><DWT_7V_VB>_>M<��_

2BET_OY8ID:7WENM_DT_O7RV_N?_VB>_/���E_
OQNF>:W_-&����	������+�	&�_?YM<><_8]_
*�'+��!I�����������������!/�"_�_
[7]_N@_K7GEMA_!YRNO>�_

��
�	���������	�����	����������
�ZDMAY<7_3D8D<78N�_��
��_���_
�7Q:>INM7_	 1O7DM_





µ7DPDQ�7XJX��,QWHUIHUHQFH�5HVLVWDQFH¶��$GGUHVVLQJ�8UEDQ�5HZLOGLQJ�
ZLWK�D�0XVLFDO�$XJPHQWHG�5HDOLW\�([SHULHQFH�

<RQL�&ROOLHU�
/HHGV�%HFNHWW�8QLYHUVLW\�

/HHGV��8.�
\�FROOLHU#OHHGVEHFNHWW�DF�XN�

 
�
�

$EVWUDFW�
µ7DPDQ� 7XJX�� ,QWHUIHUHQFH�5HVLVWDQFH¶� LV� DQ� LPPHUVLYH��
LQWHUDFWLYH�PXVLFDO�ZRUN�WKDW�KDV�EHHQ�PDSSHG�RQWR�WKH�SDWKZD\V�
RI� WKH� 7DPDQ� 7XJX� MXQJOH� SDUN� LQ� .XDOD� /XPSXU�� 0DOD\VLD���
7DPDQ�7XJX�LV�DQ�XQXVXDO�SODFH�±�D�ODUJH�UHZLOGHG�VSDFH�WHHPLQJ�
ZLWK�ZLOGOLIH�LQ�WKH�FHQWUH�RI�D�PRGHUQ�PHWURSROLV��µ7DPDQ�7XJX��
,QWHUIHUHQFH�5HVLVWDQFH¶� XVHV� $XGLR� $XJPHQWHG� 5HDOLW\� DQG�
SODFHG� VRXQG� WR� UDLVH� TXHVWLRQV� DERXW� WKH� LPSRUWDQFH� RI� XUEDQ�
JUHHQ�VSDFHV� LQ�JHQHUDO� DQG� UHZLOGHG�XUEDQ�VSDFHV� LQ�SDUWLFXODU��
7KLV� SDSHU� H[SODLQV� KRZ� WKH� ZRUN� DVNV� WKHVH� TXHVWLRQV� RI� LWV�
DXGLHQFH�WKURXJK�WKH�PDSSLQJ�RI�HOHFWURQLF�VRXQG�RYHU�WKH�XQLTXH�
JHRJUDSK\�RI�7DPDQ�7XJX��
 

.H\ZRUGV�
3ODFHG� VRXQG�� ORFDWLYH�PHGLD�� VLWH� VSHFLILF� DUW�� UHZLOGLQJ��
DXJPHQWHG�UHDOLW\��LPPHUVLYH�PXVLF���

�7DPDQ�7XJX�

7DPDQ�7XJX�LV�D�MXQJOH�SDUN�LQ�WKH�FHQWUH�RI�.XDOD�/XPSXU��
0DOD\VLD��2SHQLQJ�LQ�������WKH����DFUH�SDUN�OLHV�RQ�WKH�VLWH�
RI�D� IRUPHU�FLW\�QHLJKERXUKRRG��VRPH�VLJQV�RI�ZKLFK�FDQ�
VWLOO� EH� VHHQ� LQ� WKH� FRQFUHWH� UXLQV� WKDW� SRNH� WKURXJK� WKH�
IROLDJH��7KH�SDUN�FRQWDLQV�PRUH�WKDQ������WUHHV��LQFOXGLQJ�
RYHU� ����� FDWHJRULVHG� DV� µHQGDQJHUHG¶� RU� µFULWLFDOO\�
HQGDQJHUHG¶�E\�WKH�,QWHUQDWLRQDO�8QLRQ�IRU�&RQVHUYDWLRQ�RI�
1DWXUH��0RUH�WKDQ�����LQGLJHQRXV�0DOD\VLDQ�UDLQIRUHVW�WUHH�
VSHFLHV� KDYH� EHHQ� SODQWHG�� PDQ\� RI� WKHVH� VSHFLHV� EHLQJ�
VHOHFWHG�GXH�WR�WKH�ZLGH�UDQJH�RI�IDXQD�WKH\�ZLOO�DWWUDFW��WKH�
RYHUDOO�DLP�EHLQJ�WR�HQFRXUDJH�ELRGLYHUVLW\��>�@��
7DPDQ�7XJX�LV�DQ�XQXVXDO�SODFH��D�UHFODLPHG�JUHHQ�VSDFH�

WHHPLQJ�ZLWK�ZLOGOLIH�LQ�WKH�PLGGOH�RI�D�PRGHUQ�PHWURSROLV��
,W�SURYLGHV�DQ�H[FHOOHQW�H[DPSOH�RI�KRZ�ZH�FDQ�GR�PXFK�
PRUH� WKDQ� VLPSO\�SUHVHUYLQJ� H[LVWLQJ�XUEDQ�JUHHQ�VSDFHV��
GHPRQVWUDWLQJ� WKDW�ZH� FDQ�EH�SURDFWLYH� LQ� WKH� FUHDWLRQ� RI�
UHZLOGHG� DUHDV� LQ� RXU� XUEDQ� FHQWUHV�� ,W� WKHUHIRUH� DOVR�

SURYLGHV� D� VXLWDEOH� ORFDWLRQ� IRU� DQ� DUWLVWLF� ZRUN� WKDW�
H[DPLQHV�WKH�LPSRUWDQFH�RI�VXFK�VSDFHV��

7DPDQ�7XJX��,QWHUIHUHQFH�5HVLVWDQFH�
3HUIRUPHG� WKURXJK� D� *36�HQDEOHG� 6PDUWSKRQH� DQG�
KHDGSKRQHV�� µ7DPDQ� 7XJX�� ,QWHUIHUHQFH�5HVLVWDQFH¶�
�KHQFHIRUWK�UHIHUUHG�WR�DV�µ77,5¶��LV�DQ�$XJPHQWHG�5HDOLW\�
�$5�� PXVLFDO� ZRUN� FUHDWHG� LQ� UHVSRQVH� WR� WKLV� XQLTXH�
ORFDWLRQ��7KH�EXON�RI�WKH�PXVLF�FUHDWHG�IRU�WKH�SURMHFW�XVHV�
ILHOG�UHFRUGLQJV�JDWKHUHG�LQ�WKH�SDUN�DV�LWV�UDZ�PDWHULDO��$5�
LV�RIWHQ�SHUFHLYHG�WR�EH�LQ�WKH�YLVXDO�GRPDLQ��XVHUV�FDQ�YLHZ�
GLJLWDO� FRQWHQW� RYHUODLG� RQWR� WKH� UHDO� ZRUOG� E\� ORRNLQJ�
WKURXJK� D� SKRQH� VFUHHQ� RU� 6PDUWJODVVHV�� +RZHYHU�� $5�
H[SHULHQFHV� FDQ� EH� FUHDWHG� IRU� WKH� RWKHU� VHQVHV� DV� ZHOO��
$XGLR�$5��$$5��WDNHV�SODFH�ZKHQ�D�UHDO�ZRUOG�VRXQGVFDSH�
LV�RYHUODLG�ZLWK�GLJLWDO�VRXQG��>�@�
*36�WHFKQRORJ\�DOORZV�IRU�WKH�PDSSLQJ�RI�D�FRPSRVLWLRQ�

RYHU�D�ODQGVFDSH�VR�WKDW�WKH�PXVLF��RU�QRQ�PXVLFDO�VRXQG��LV�
H[SHULHQFHG�ZLWKLQ�WKH�FRQWH[W�RI�D�YHU\�VSHFLILF�JHRJUDSK\��
,W�LV�SRVVLEOH�WR�DFKLHYH�D�ILQH�DOLJQPHQW�RI�VRXQG�ZLWK�VSDFH�
WKDW� HQDEOHV� WKH� VWUXFWXULQJ� RI� D� PXVLFDO� ZRUN� DURXQG�
VSHFLILF�ODQGPDUNV��%HKUHQGW�KDV�WHUPHG�WKLV�W\SH�RI�ZRUN�
SODFHG� VRXQG�� ³+HUH�� DUWLVWV� RU� GHVLJQHUV� FXUDWH� WKH�
GLVWULEXWLRQ�RI�VRXQGV� LQ��RXWGRRU��VSDFHV��RIWHQ�±�EXW�QRW�
H[FOXVLYHO\� ±� E\� XVLQJ� *36�� 7KH� DXGLHQFH� W\SLFDOO\�
H[SHULHQFHV�WKHVH�VRXQGV�YLD�KHDGSKRQHV�DQG�VRPHWLPHV�YLD�
PRELOH� SKRQH� VSHDNHUV� RU� RWKHU� PRELOH� VSHDNHUV�� 7KH�
DXGLHQFH�GRHV�QRW�FRQWULEXWH�WKHLU�RZQ�VRXQGV�RU�GHWHUPLQH�
WKH�ORFDWLRQ�RI�VRXQGV>«@�EXW�HDFK�PHPEHU�RI�WKH�DXGLHQFH�
FUHDWHV�WKHLU�RZQ�YHUVLRQ�RU�UHPL[�RI�D�µSODFHG�VRXQG¶�SLHFH��
GHSHQGLQJ�RQ�WKHLU�WUDMHFWRU\´��>�@�
$� SODFHG� VRXQG� ZRUN� LV� WLHG� WR� D� VSHFLILF� ORFDWLRQ� E\�

GHILQLWLRQ��DQG�WKLV�RIIHUV�WKH�DUWLVW�DQ�RSSRUWXQLW\�WR�WDS�LQWR�
GHHSHU� OD\HUV� RI� PHDQLQJ� DVVRFLDWHG� ZLWK� WKDW� ORFDWLRQ��
,QGHHG��LQ�WKHLU�%ULHI�%LEOLRJUDSK\�DQG�7D[RQRP\�RI�*36�
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(QDEOHG�/RFDWLYH�0HGLD��%OHHFNHU�DQG�.QRZOWRQ�VKRZ�WKH�
JUHDWHVW� LQWHUHVW� LQ�³H[SHULHQFHV� WKDW� WDNH� LQWR�DFFRXQW� WKH�
JHRJUDSKLF� ORFDOH� RI� LQWHUHVW�� W\SLFDOO\� E\� HOHYDWLQJ� WKDW�
JHRJUDSKLF� ORFDOH� EH\RQG� LWV� LQVWUXPHQWDOLVHG� VWDWXV� DV� D�

ODWLWXGH�ORQJLWXGH�FRRUGLQDWHG�SRLQW�RQ�HDUWK
�WR�WKH�OHYHO�RI�
H[LVWHQWLDO�� LQKDELWHG��H[SHULHQFHG�DQG� OLYHG�SODFH´�� >�@� ,Q�
FUHDWLQJ� D� ZRUN� WKDW� LV� FORVHO\� OLQNHG� WR� LWV� SHUIRUPDQFH�
ORFDWLRQ��QXPHURXV�RSSRUWXQLWLHV�DUH�RSHQHG�XS�WR�WKH�DUWLVW��
,W�LV�SRVVLEOH�WR�FUHDWH�DQ�LQWHUSOD\�EHWZHHQ�WKH�UHDO�ZRUOG�
VRXQGVFDSH�RI�WKH�ORFDWLRQ�DQG�WKH�UHFRUGHG�VRXQGV�SOD\HG�
EDFN� WKURXJK� KHDGSKRQHV� RU� VSHDNHUV�� )XUWKHUPRUH�� WKH�
UHFRUGHG� VRXQGV� FDQ� EH� UHODWHG� WR� WKH� KLVWRULFDO� DQG�RU�
FXOWXUDO�FRQWH[W�RI� WKH� ORFDWLRQ�� ,W� LV�DOVR�SRVVLEOH� WR�YHU\�
FORVHO\� DOLJQ� UHDO� SK\VLFDO� REMHFWV� ZLWK� YLUWXDO� VRXQG�
REMHFWV�� FUHDWLQJ� DXGLR�YLVXDO� FRQJUXHQFH�� D� FRQFHSW� WKDW�
ZLOO�EH�H[SORUHG�LQ�PRUH�GHSWK�IXUWKHU�RQ���
3LHFHV� WKDW� DUH� LQVHSDUDEOH� IURP� WKHLU� SHUIRUPDQFH�

ORFDWLRQV�WKHUHIRUH�DOORZ�IRU�D�GHHS�OD\HULQJ�RI�PHDQLQJ��DV�
ZHOO�DV�IRU�LQWULJXLQJ�RSSRUWXQLWLHV�IRU�FUHDWLQJ�DXGLR�YLVXDO�
FRQJUXHQFH�� ,Q�µ77,5¶�� WKH�DXGLHQFH�KHDU�D�PXVLFDO�SLHFH�
WKDW� KDV� EHHQ� PDSSHG� RQ� WR� WKH� HQYLURQPHQW� ZKLOH� DOVR�
H[SHULHQFLQJ�WKH�VRXQGV�RI�WKH�VXUURXQGLQJ�DPELDQFH�LQ�UHDO�
WLPH��D�VRXQGVFDSH�WKDW�KDV�IRUPHG�WKH�EDVLV�IRU�WKH�PXVLFDO�
FRPSRVLWLRQ�LWVHOI��
,Q�KLV�ZULWLQJ�RQ�.XGVN�6WHHQVHQ¶V�$5�ZRUN�µ7KH�'HHS�

/LVWHQHU¶��2EULVW�SURSRVHV� WKDW�³GLJLWDO�ZRUOG�EXLOGLQJ�FDQ�
LQ� IDFW� HQWDQJOH� XV� ZLWK� WKH� QDWXUDO� ZRUOG� UDWKHU� WKDQ�
VHSDUDWH�XV��WUDLQLQJ�RXU�DWWHQWLRQ�RQ�WKH�GHWDLOV�RI�KRZ�RXU�
DFWLRQV�FUHDWH�LUUHYHUVLEOH�FKDQJH�WR�WKRVH�HQYLURQPHQWV�DQG�
WKH�ELRGLYHUVLW\�LW�SOD\V�KRVW�WR�±�D�QHFHVVLW\�LQ�OLJKW�RI�RXU�
FXUUHQW�HQYLURQPHQWDO�HPHUJHQF\�´�>�@�
µ77,5¶�OD\HUV�D�GLJLWDO�VRXQG�OD\HU�RQ�WR�7DPDQ�7XJX�LQ�

RUGHU� WR� FHOHEUDWH� WKH� SDUN� DQG� LWV� VRXQGVFDSH� ZKLOH�
H[SORULQJ�WKHPHV��WKDW�UHVRQDWH�VWURQJO\�ZLWKLQ�WKH�1DWXUHV�
DQG�:RUOGV� WUDFN�RI� WKH� ,6($����� FRQIHUHQFH��7KH�ZRUN�
ZDUQV�RI�WKH�IUDJLOLW\�RI�XUEDQ�JUHHQ�VSDFHV�ZKLOH�DOVR�DFWLQJ�
DV� D� FDOO� WR� DUPV�� WKH� WUDQVIRUPDWLRQ� RI� XUEDQ� DUHDV� LQWR�
SODFHV� ZKHUH� QDWXUH� LV� DOORZHG� WR� IORXULVK� LV� D� VPDOO� EXW�
LPPHQVHO\� ZRUWKZKLOH� VWHS� LQ� WKH� ILJKW� DJDLQVW� FOLPDWH�
FKDQJH�� 7KLV� SDSHU� H[SORUHV� WKH� PHWKRGRORJ\� EHKLQG� WKH�
FUHDWLRQ� RI� WKH� ZRUN�� H[SODLQLQJ� KRZ� WKH� SLHFH� ZDV�
FRQFHLYHG�DQG�VWUXFWXUHG�WR�GHOLYHU�LWV�PHVVDJH����
,W� LV�KRSHG� WKDW� WKH�ZRUN�ZLOO�HQFRXUDJH�QHZ�YLVLWRUV� WR�

FRPH� WR� 7DPDQ� 7XJX�� ZKLOH� RIIHULQJ� UHJXODU� YLVLWRUV� DQ�
RSSRUWXQLW\� WR� H[SORUH� WKH� SDUN� LQ� D� QHZ�ZD\�� 7KH�ZRUN�
SUHPLHUHG�RQ�6HSWHPEHU���������DV�SDUW�RI�WKH�LQWHUQDWLRQDO�
6RXQGZDON�6XQGD\�IHVWLYDO��7KH�ILUVW�SXEOLF�SUHVHQWDWLRQ�RI�
WKH�SLHFH�RFFXUUHG� DW� D� IXOO\�ERRNHG� HYHQW� DW� WKH�SDUN�RQ�

'HFHPEHU����������DQG�ZDV�FRYHUHG�RQ�0DOD\VLDQ�QDWLRQDO�
79�QHZV�FKDQQHO�%HULWD�570��

0HWKRGRORJ\�

)LHOG�5HFRUGLQJV�DV�5DZ�0DWHULDOV�IRU�$5�0XVLF�
µ77,5¶� LV� FUHDWHG� ODUJHO\� IURP� ILHOG� UHFRUGLQJV�� ERWK�
SURFHVVHG�DQG�XQSURFHVVHG��,Q�SODFHV�WKHVH�ILHOG�UHFRUGLQJV�
DUH�DXJPHQWHG�E\�V\QWKHVLVHG�WRQHV�WKDW�KDYH�EHHQ�GHVLJQHG�
WR� V\PSDWKLVH� ZLWK� WKH� WLPEUH� RI� WKH� 7DPDQ� 7XJX�
VRXQGVFDSH�� 7KH� UHFRUGLQJV� ZHUH� JDWKHUHG� DW� YDULRXV�
ORFDWLRQV�ZLWKLQ�WKH�SDUN�RYHU�D�SHULRG�RI�VHYHUDO�ZHHNV�LQ�
�������
7KH�SDUN�KDV�D�ULFK�VRXQGVFDSH��ELUG�DQG�PRQNH\�FDOOV��WKH�

VRXQGV�RI�DQLPDOV�PRYLQJ� WKURXJK� WKH�XQGHUJURZWK��ZLQG�
UXVWOLQJ� WKH� IROLDJH�� ZDWHU� GULSSLQJ� DQG� UXQQLQJ� LQ� VPDOO�
VWUHDPV�� ,Q� FHUWDLQ�SODFHV� WKH� VRXQGV�RI� WKH� FLW\�HQFURDFK�
WRR��PRWRUELNHV�� WUXFNV�� FRQVWUXFWLRQ�ZRUN��+RZHYHU�� WKH�
HYHU�SUHVHQW�VRXQG�WKDW�XQGHUSLQV�LW�DOO�LV�D�YHULWDEOH�URDU�RI�
LQVHFW�QRLVH��,W�LV�WKH�VRXQG�RI�LQVHFWV�WKHUHIRUH��WKDW�IRUPV�
WKH�EDVH�OD\HU�RI�WKH�FRPSRVLWLRQ��UHFRUGLQJV�RI�WKLV�QRLVH�
ZHUH�PDQLSXODWHG�LQ�WKH�VWXGLR�WR�FUHDWH�GURQHV�WKDW�UHWDLQ�
WKH�VKLIWLQJ�WLPEUHV�RI�WKH�MXQJOH�VRXQGVFDSH��7KH�LQWHQWLRQ�
LV� WKDW� WKHVH� GURQHV� DSSHDU� WR� EH� HPEHGGHG� LQ� WKH�
VRXQGVFDSH� RI� WKH� ORFDWLRQ�� ULVLQJ� RXW� RI� LW� DQG� FUHDWLQJ�
PRPHQWV�RI�LQWHUSOD\�ZLWK�WKH�VRXQGV�RI�WKH�UHDO�ZRUOG��7KH�
GURQHV� DUH� DXJPHQWHG� E\� PHORGLF� SDUWV� SOD\HG� RQ�
LQVWUXPHQWV�WKDW�ZHUH�FRQVWUXFWHG�XVLQJ�VDPSOHV�RI�ELUG�DQG�
PRQNH\�FDOOV��RU�RWKHU�GLVWLQFWLYH�MXQJOH�VRXQGV���

'HOLYHULQJ�D�0HVVDJH�7KURXJK�0DSSLQJ�
7KH� UHFRUGLQJV� ZHUH� PDSSHG� RQWR� 7DPDQ� 7XJX� DV� ���
RYHUODSSLQJ� DXGLR� ]RQHV� XVLQJ� DQ� DSS�QDPHG�(FKRHV�� >�@�
3DUWLFLSDQWV�FDQ�GRZQORDG�WKH�(FKRHV�DSS�IRU�IUHH�IURP�WKH�
$SSOH�$SS�6WRUH�RU�*RRJOH�3OD\�6WRUH�DQG�XVH�LW�WR�VWUHDP�
µ77,5¶�� 7KH� DXGLR� ]RQHV� DUH� WULJJHUHG� E\� D� SDUWLFLSDQW¶V�
SKRQH�*36�ZKHQ�WKH�]RQH�LV�HQWHUHG��ZKLOH�WKH�EHKDYLRXU�RI�
WKH�DXGLR�LWVHOI�LV�GHSHQGHQW�RQ�YDULRXV�VHWWLQJV�GHWHUPLQHG�
E\� WKH� DUWLVW��7KH� DXGLR� FDQ� VWDUW� DEUXSWO\�� RU� FDQ� IDGH� LQ�
JUDGXDOO\� DV� WKH� SDUWLFLSDQW� DSSURDFKHV� WKH� FHQWUH� RI� WKH�
]RQH��7KH�DXGLR�FDQ�EH� ORRSHG�XQWLO� WKH�SDUWLFLSDQW� OHDYHV�
WKH�]RQH��RU�FDQ�SOD\�RQFH�IURP�VWDUW�WR�ILQLVK�EHIRUH�HQGLQJ��
µ77,5¶�PDNHV�XVH�RI�DOO�RI�WKHVH�DXGLR�EHKDYLRXUV��
,Q� WKH� ZHHNV� WKH� DUWLVW� VSHQW� H[SORULQJ� 7DPDQ� 7XJX�

JDWKHULQJ� ILHOG� UHFRUGLQJV�� LW� ZDV� QRWHG� WKDW� D� VWULNLQJ�
IHDWXUH�RI�WKH�SDUN�ZDV�WKH�ZD\�LQ�ZKLFK�WKH�FLW\�RI�.XDOD�
/XPSXU� IHOW� HQWLUHO\� DEVHQW� LQ� FHUWDLQ�SODFHV��ZKLOH� EHLQJ�
H[WUHPHO\�FRQVSLFXRXV�LQ�RWKHUV��,Q�WKH�GHSWKV�RI�WKH�SDUN��
WKH� IROLDJH� PDVNV� WKH� FLW\� ERWK� YLVXDOO\� DQG� DXUDOO\��
LPPHUVLQJ�WKH�YLVLWRU�LQ�QDWXUH��,Q�RWKHU�SODFHV��D�SDWK�FDQ�
ULVH�RQWR�D�ULGJH�ZKHUH�WKH�VN\OLQH�RI�WKH�FLW\�FDQ�FOHDUO\�EH�
VHHQ��DQG�WKH�VRXQGV�RI�WKH�FLW\�FDQ�SODLQO\�EH�KHDUG��
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7KHVH�OLPLQDO�]RQHV�±�LQ�ZKLFK�RQH�ILQGV�RQHVHOI�EHWZHHQ�
QDWXUH�DQG�WKH�FLW\���EHFDPH�NH\�DUHDV�LQ�µ77,5¶�DQG�ZHUH�
PDSSHG�E\�WKH�DUWLVW�DV�FDQ�EH�VHHQ�LQ�)LJXUH���EHORZ��,Q�WKH�
SODFHV�ZKHUH�WKH�VRXQGV�RI�WKH�FLW\�LQILOWUDWH�WKH�SDUN��WKLV�
VKLIW� LQ� WKH� VRXQGVFDSH� LV� H[DJJHUDWHG� E\� WKH� PXVLF��
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