
The Gone Garden VR Experience – An Impressionistic Representation as 
Virtual Heritage Reconstruction  

Benjamin Seide, Ross Williams, Elke Reinhuber 
6FKRRO�RI�$UW��'HVLJQ�DQG�0HGLD���1DQ\DQJ�7HFKQRORJLFDO�8QLYHUVLW\�

���1DQ\DQJ�'ULYH��6LQJDSRUH�
EVHLGH#QWX�HGX�VJ��UDZLOOLDPV#QWX�HGX�VJ��HONH#�QWX�HGX�VJ�

Abstract 
,Q�WKLV�SDSHU��ZH�RXWOLQH�KRZ�ZH�KDYH�HPEUDFHG�WKH�XQLTXH�
DHVWKHWLFV� RI� SXUSRVHIXOO\� IODZHG�SKRWRJUDPPHWU\� DQG� DP�
ELVRQLF�VRXQG�WR�SURYLGH�DQ�LPSUHVVLRQLVWLF�H[SHULHQFH�IRU�D�
YLUWXDO�KHULWDJH�DSSOLFDWLRQ��
�� 2YHU� WKH� ODVW� GHFDGH�� SKRWRJUDPPHWU\�KDV�EHFRPH�SDU�
WLFXODUO\�XVHIXO�IRU��'�UHFRQVWUXFWLRQ�LQ�WKH�FRQWH[W�RI�YLUWX�
DO�KHULWDJH�DSSOLFDWLRQV��$OWKRXJK�HYHQ�LQH[SHULHQFHG�XVHUV�
FDQ� DFKLHYH� LPSUHVVLYH� UHVXOWV�� IODZHG� UHFRQVWUXFWLRQV� VWLOO�
RFFXU�ZKHQ��IRU�H[DPSOH�LQVXIILFLHQW�GDWD�LV�EHLQJ�SURYLGHG��
$OVR�� WKH� FDSWXUH�RI�QRQ�VWDWLF�REMHFWV�� VXFK�DV�SODQWV�� SUH�
VHQWV�PDQLIROG�FKDOOHQJHV��8VXDOO\��RQH�ZRXOG�GLVFDUG�VXFK�
LPSHUIHFW�UHFRQVWUXFWLRQ��EXW�DUJXDEO\�VXFK�JOLWFKHV�HPERG\�
D�FHUWDLQ�DHVWKHWLF��E\�WHOOLQJ�D�GLIIHUHQW�VWRU\��
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 Introduction 
7KH LQLWLDWLYH IRU WKLV DUWLVWLF UHVHDUFK LQ SURJUHVV GHULYHG
IURP WKH DQQRXQFHG UHIXUELVKPHQW�RI�D &KLQHVH *DUGHQ LQ
6LQJDSRUH �)LJ� ��DQG����
&RPSDUDWLYHO\ ROG IRU WKH ���\HDU�ROG� FLW\�VWDWH� WKH

JDUGHQ�ZDV EXLOW LQ������DV SDUW RI WKH�EDFN�WKHQ�&KLQHVH�
8QLYHUVLW\� DIIHFWLRQDWHO\ NQRZQ DV µ1DQWDK¶� $FFRUGLQJ WR
ROG�SKRWRJUDSKV IURP WKH� WLPH� LW ZDV UDWKHU D�ZLGH�RSHQ�
VSDFH EXW DOUHDG\� FRQWDLQHG� VLJQLILFDQW HOHPHQWV VXFK� DV
SDYLOLRQV� WKH� JDWH� EULGJHV� VWRQHV DQG� D� PHPRULDO
�3RRNRQJ 	 .ZDL� .HRQJ ������ >�@� ,Q WKH SURFHVV� RXU�
SURMHFW JHQHUDWHG� H[WHQVLYH� UHFRUGV LQYROYLQJ
GRFXPHQWDWLRQ� SUHVHUYDWLRQ� UHSUHVHQWDWLRQ� DQG�
LQWHUSUHWDWLRQ RI� WKH JDUGHQ��7KHVH LQFOXGH SKRWRV��YLGHRV
DQG� FLUFOH�SDQRUDPLF� LPDJHU\� WKH� ���� ILOP ³6HFUHW
'HWRXUV´��7KH UHFRUGV DOVR LQFOXGHG� H[SHULPHQWV ZLWK�&*
DQLPDWLRQ� DQG� YLVXDO� HIIHFWV� DV� D IRUP RI� YLVXDO�
LQWHUSUHWDWLRQ��DV ZHOO�DV D �' UHFRQVWUXFWLRQ RI�WKH VLWH DV
D� 9LUWXDO 5HDOLW\� HQYLURQPHQW� 'XULQJ� WKH� SURGXFWLRQ� RI
WKH YLUWXDO� HQYLURQPHQW�� WKH UHGHYHORSPHQW� RI� WKH DFWXDO�
VLWH EHJDQ DQG FRQIURQWHG XV ZLWK WKH GLVDSSHDUDQFH RI�WKH
JDUGHQ�DV ZH�NQHZ LW� $V�D JURXS RI�UHVHDUFKHUV�DQG DUWLVWV�
ZKR ZRUN LQ GLIIHUHQW ILHOGV RI LPPHUVLYH PHGLD� ZH

GHFLGHG� WR� H[SORUH� SRVVLELOLWLHV� RI� KRZ� WR� YLVXDOLVH� WKH�
WUDQVLHQFH� RI� WKH� JDUGHQ� DQG� LWV� WUDQVIRUPDWLRQ� IURP� WKH�
EHDXWLIXO� DUUDQJHPHQW� RI� WUHHV�� IORZHUV�� SDYLOLRQV� DQG�
SDWKZD\V� WR� D� GHFRQVWUXFWHG�� VHPL�FKDRWLF�� EURNHQ� VWDWH�
ZLWK�SLOHV�RI�VRLO��WUHH�WUXQNV�DQG�ZLOGHUQHVV�WDNLQJ�RYHU��

,Q� WKH� ³3DUUDJLUOV� 3DVW�� 3UHVHQW´� �������� SURMHFW��
.XFKHOPHLVWHU�HW�DO��H[SORUH�YLVXDO�DEVWUDFWLRQ�RI�D�KHULWDJH�
VLWH�WKURXJK�³SRLQW�FORXG�UHSUHVHQWDWLRQV�WR�VLPXOWDQHRXVO\�
JHQHUDWH� WKH� SHUFHSWLRQ� RI� DXWKHQWLFLW\� DQG� VFLHQWLILF�
DFFXUDF\� ZKLOH� SUHVHQWLQJ� D� IUDJPHQWHG� DQG� EURNHQ�
ZRUOG´�� >�@� � ,Q� WKH� ³+DQGERRN� RQ� WKH� (FRQRPLFV� RI�
&XOWXUDO�+HULWDJH´� ���������5L]]R�DQG�0LJQRVD�DUJXH� WKDW�
QDUUDWLYH� LQYROYHPHQW� LV�FUXFLDO� IRU� WKH�VXFFHVV�RI�9LUWXDO�
+HULWDJH�DSSOLFDWLRQV��³7KH�VHQVH�RI�SUHVHQFH�LQ�WKH�YLUWXDO�

)LJXUHV��� DQG����<XQQDQ�*DUGHQ�LQ�6LQJDSRUH��EHIRUH� WKH�UHFRQ�
VWUXFWLRQ����6HLGH��5HLQKXEHU��:LOOLDPV�������

291

Full Papers

Proceedings of the 25th International Symposium on Electronic Art



HQYLURQPHQW� LV� LQIOXHQFHG� QRW� RQO\� E\� WKH� GHJUHH� RI�
LPPHUVLRQ� EXW� UDWKHU� E\� WKH� OHYHO� RI� >«@� QDUUDWLYH�
LQYROYHPHQW´��>�@�:H�DUJXH�WKDW�FUHDWLQJ�D�YLVXDO�QDUUDWLYH�
WKURXJK� DQ� DUWLVWLF� LQWHUSUHWDWLRQ� RI� KHULWDJH� PD\� DOVR�
VXFFHVVIXOO\� EHQHILW� WKH� HQJDJHPHQW� DQG� LQYROYHPHQW� RI�
WKH�DXGLHQFH��2XU�SURMHFW�³*RQH�*DUGHQ´��H[SORUHV�WKH�XVH�
RI� SKRWRJUDPPHWU\� DV� D� WRRO� WR� FUHDWH� D� QRQ�UHDOLVWLF��
LPSUHVVLRQLVWLF� UHSUHVHQWDWLRQ� RI� WKH� JDUGHQ� IURP� GDWD�
FDSWXUHG� DW� WKH� DFWXDO� KHULWDJH� VLWH� IRU� WKH� SXUSRVH� RI� DQ�
HPRWLRQDO�DQG�DHVWKHWLF�LQWHUSUHWDWLRQ��

Visual Representation 

Reconstruction and Approximate Recreation 
9LUWXDO�&XOWXUDO�+HULWDJH�H[SORUHV�WHFKQLTXHV�VXFK�DV�ODVHU�
VFDQQLQJ�� &*,� DQLPDWLRQ�� ����� LPDJHU\� DQG�
SKRWRJUDPPHWU\� DLPLQJ� WR� FUHDWH� SKRWRUHDOLVWLF� DQG�
DFFXUDWH� UHSUHVHQWDWLRQV� RI� KLVWRULF� HQYLURQPHQWV� �=DUD�
�������>�@��
� 'HYHORSPHQWV� RYHU� WKH� ODVW� GHFDGH� PDGH�
SKRWRJUDPPHWU\�WRROV�DFFHVVLEOH�DQG�SDUWLFXODUO\�XVHIXO�IRU�
WKH�SXUSRVH�RI��'�UHFRQVWUXFWLRQ�RI�KHULWDJH�VLWHV��)RU�RXU�
SURMHFW�� ZH� VXFFHVVIXOO\� XVHG� SKRWRJUDPPHWU\� DQG� WRROV�
VXFK� DV� $JLVRIW� 3KRWRVFDQ� WR� FUHDWH� �'� PRGHOV� RI� WKH�
SDUN¶V� PRQXPHQW� DQG� URFN� VWDWXHV� �)LJ�� ���� :KLOH� WKH�
PRQXPHQW� ORRNV� FRQYLQFLQJ� IURP� DIDU�� WKH� LQWHQVLYH�
VPRRWKLQJ� RI� FRUQHUV� LV� FOHDUO\� QRWLFHDEOH� XQGHU� FORVHU�
LQVSHFWLRQ�DQG�UHTXLUHG�IXUWKHU�PDQXDO�DGMXVWPHQWV��

$GGLWLRQDO�VWUXFWXUHV�VXFK�DV�SDWKZD\V��SDYLOLRQV��WKH�PDLQ�
JDWH�DQG�GHWDLOV�VXFK�DV�EHQFKHV��ODPS�SRVWV�DQG�WUDVK�ELQV�
ZHUH�PRGHOOHG� LQ�$XWRGHVN�0D\D��$FKLHYLQJ�D�KLJK� OHYHO�
RI�GHWDLO�LQ�PRGHOOLQJ�DQG�WH[WXULQJ�LV�FUXFLDO�LQ�WKH�SXUVXLW�
RI�DFKLHYLQJ�D�UHDOLVWLF�DSSHDUDQFH���

� $V�WKH�JDUGHQ�LV�GRPLQDWHG�E\�D�KXJH�SDOHWWH�RI�SODQWV��
IURP�WURSLFDO�SDOPV�WR�FRQLIHUV��RQH�RI�WKH�PDLQ�FKDOOHQJHV�
ZDV� WR� UHFUHDWH� WUHHV�� EXVKHV� DQG� IORZHUV� DFFRUGLQJO\��
:KLOH� WKH� SURFHVV� RI� SKRWRJUDPPHWU\� LV� LGHDO� IRU� KDUG�
VXUIDFH� VWDWLF� REMHFWV�� LW� LV� XQVXLWDEOH� IRU� VPDOO�
FULVVFURVVLQJ�WUHH�OHDYHV��ZKLFK�SURGXFH�DQ�DOPRVW�LQILQLWH�
DSSHDULQJ� QXPEHU� RI� RFFOXGHG� DUHDV�� 7KHUHIRUH�� ZH�
GHFLGHG�WR�XVH�GLJLWDO�SODQW�DVVHWV��ZKLFK�DUH�RSWLPLVHG�IRU�
UHDO�WLPH�SURMHFWV��(YHQ�WKRXJK�WKHVH�SODQWV�ZHUH�FDUHIXOO\�
VHOHFWHG� DQG� PDWFKHG� DFFRUGLQJ� WR� SODQV� DQG� SKRWRV��
UHSOLFDWLQJ�YDULHW\��SRVLWLRQ�DQG�VL]H�DV�FORVH�DV�SRVVLEOH��LW�
PHDQV� WKDW� XOWLPDWHO\� WKH� JDUGHQ� LV� QRW� D� WUXH� �'�
UHFRQVWUXFWLRQ� EXW� DQ� DSSUR[LPDWH� UHFUHDWLRQ� �)LJ�� ���� 7R�
JHW� FORVHU� WR� D� UHDOLVWLF� UHSUHVHQWDWLRQ�� ZH� LQWHQG� WR�
LQFRUSRUDWH�VRPH�RI�WKH�&*�DVVHWV�ZLWK�SKRWRJUDPPHWU\�RI�
H[LVWLQJ�WUHH�WUXQNV�IURP�WKH�JDUGHQ��
&RPELQLQJ DOO HOHPHQWV LQ D �'� HQYLURQPHQW ZLWK D

UHDOLVWLF OLJKWLQJ VHWXS KDV�EHFRPH YHU\�PXFK�HDVLHU RYHU
WKH ODVW�IHZ \HDUV ZLWK VRIWZDUH VXFK DV 8QLW\ DQG�8QUHDO��
$�ELJ FKDOOHQJH IRU D ODUJH HQYLURQPHQW ZLWK VXFK D KLJK
YROXPH�RI DVVHWV LV WKH�RSWLPLVDWLRQ SURFHVV UHTXLUHG WR UXQ
WKH�DSSOLFDWLRQ�VPRRWKO\�DV�D�9LUWXDO�5HDOLW\�H[SHULHQFH�

Aerial Survey 
,Q� DGGLWLRQ� WR� WKH� WHUUHVWULDO� GDWD� DFTXLVLWLRQ� HPSOR\HG� WR�
FUHDWH� WKH� �'� UHFRQVWUXFWLRQV� RI� WKH� VWRQH� URFNV� DQG� WKH�
PRQXPHQW��DQ�DHULDO�VXUYH\�ZDV�FRQGXFWHG���
� $� FDPHUD� GURQH� �'-,�3KDQWRP���� ZDV� SURJUDPPHG� WR�
VXUYH\� WKH� JDUGHQ� IURP� D� KHLJKW� RI� ��P�� MXVW� HQRXJK� WR�
DYRLG� WDOO� WUHHV�� 7KH� FDPHUD�� ZKLOH� SRLQWLQJ� VWUDLJKW�
GRZQZDUGV�� WRRN� SKRWRV� DW� D� SUH�SURJUDPPHG� VKRUW� WLPH�
LQWHUYDO�� UHVXOWLQJ� LQ����� LPDJHV��3URFHVVLQJ� WKHVH� LPDJHV�
ZLWK� SKRWRJUDPPHWU\� VRIWZDUH� SURGXFHG� D� YHU\� SUHFLVH�
RUWKRSKRWRJUDSK� RI� WKH� JDUGHQ� �)LJ�� ���� $Q�
RUWKRSKRWRJUDSK�� RU� RUWKRPRVDLF� PDS�� LV� D� JHRPHWULFDOO\�
FRUUHFWHG� DHULDO� SKRWRJUDSK� ZKLFK� UHSUHVHQWV� WKH� (DUWK
V�
VXUIDFH� DFFXUDWHO\� DQG� FDQ� EH� XVHG� WR� PHDVXUH� WUXH�
GLVWDQFHV��:H�XVHG�RUWKRSKRWRJUDSK\� IRU� RXU� SURMHFW� DV� D�
UHIHUHQFH� IRU� PHDVXUHPHQWV�� DQG� PDQXDOO\� SRVLWLRQHG�
REMHFWV� VXFK� DV� SODQWV�� WUHHV��ZDONZD\V� DQG� SDYLOLRQV�� 6R�
DOWKRXJK� LW� LV� QRW� D� �'� UHFRQVWUXFWLRQ�� WKH� SRVLWLRQV� RI�

)LJXUH� ��� 'LJLWDO� UHFRQVWUXFWLRQ� RI� URFN� DQG� PRQXPHQW� LQ�
<XQQDQ� *DUGHQ�� DIWHU� SKRWRJUDPPHWULF� FDSWXUH�� �� 6HLGH��
3HL[HQ��5HLQKXEHU��:LOOLDPV�������

)LJXUH� ��� 6FUHHQVKRW� RI� WKH�<XQQDQ�*DUGHQ� 95� H[SHULHQFH����
6HLGH��5HLQKXEHU��:LOOLDPV�������

292

ISEA2019, Lux Aeterna

Gwangju, Korea



REMHFWV�LQ�RXU�YLUWXDO�UHFUHDWLRQ�RI�WKH�JDUGHQ�UHSUHVHQW�WKH�
DFFXUDWH�ORFDWLRQV�LQ�UHIHUHQFH�WR�WKH�DFWXDO�JDUGHQ�����

Reconstruction with Insufficient Data 
$V�WKH DHULDO VXUYH\ ZDV�FRQGXFWHG WR WDNH SKRWRV�SRLQWLQJ
VWUDLJKW GRZQZDUGV� RQO\� WKH GDWD VHW ZDV� YDVWO\
LQVXIILFLHQW� WR JHQHUDWH D SUHFLVH �' UHFRQVWUXFWLRQ RI� WKH
JDUGHQ�
3URFHVVLQJ� WKH OLPLWHG� GDWD VHW ZLWK� SKRWRJUDPPHWU\�

UHVXOWHG LQ D YHU\ ORZ�UHVROXWLRQ� UHFRQVWUXFWLRQ� LQ�ZKLFK�
GHWDLOV VXFK� DV WUHHV DUH� UHGXFHG� WR� URXQGLVK� EOREV
UHDVVHPEOLQJ D UDWKHU�DEVWUDFW�ODQGVFDSH �)LJ� ���

A Representation for a Disappearing Garden
:KLOH� ZRUNLQJ� WR� UHFUHDWH� DQ� DFFXUDWH� DQG� UHDOLVWLF�
UHSUHVHQWDWLRQ�DV�D�95�H[SHULHQFH��ZH�UHYLVLWHG�WKH�DFWXDO�
JDUGHQ�� (YHQ� WKRXJK� ZH� NQHZ� ZKDW� ZRXOG� XOWLPDWHO\�
KDSSHQ�� LW� ZDV� GHSUHVVLQJ� WR� EH� FRQIURQWHG� ZLWK� WKH�
FRQVWUXFWLRQ� VLWH�� D� GLVDVVHPEOHG� UHPHPEUDQFH� RI� ZKDW�
ZDV� RQFH� D� JUHHQ� ORFDOH� RI� UHFUHDWLRQ� DQG� HQMR\PHQW� RI�
QDWXUH��
� 6WUXFWXUHV� VXFK� DV� WKH� SDYLOLRQV�� PRQXPHQW� DQG� JDWH�
ZHUH� VWLOO� LQWDFW� EXW�PRVW� RI� WKH� IORZHUV� DQG�PDQ\�RI� WKH�
WUHHV�DQG�VKUXEV�KDG�GLVDSSHDUHG��WKH�JDUGHQ�DV�ZH�NQHZ�LW�
ZDV�JRQH��)LJ������

,W� EHFDPH� DSSDUHQW� WR� XV� WKDW� ZH� QHHGHG� D� YLVXDO�
UHSUHVHQWDWLRQ� IRU� WKLV� QHZ� UHDOLW\�� WKH� WUDQVIRUPHG� DQG�
IUDJPHQWHG� YHUVLRQ� RI� WKH� VLWH��:H� VWDUWHG� WR� H[SHULPHQW�
ZLWK� SRLQW�FORXG� YLVXDOLVDWLRQ� �)LJ�� ���� ZKLFK� SURYLGHG�
DHVWKHWLF� DWWULEXWHV� WR� UHSUHVHQW� WKH� DVSHFW�RI� WKH�JDUGHQ¶V�
IUDJPHQWDWLRQ� LQWR� VPDOO� SLHFHV�� EXW� HYHQWXDOO\�� ZH� ZHUH�
QRW� FRQYLQFHG� E\� WKH� KLJK� OHYHO� RI� DEVWUDFWLRQ� WKH� SRLQW�
FORXG�YLVXDOLVDWLRQ�ZRXOG�SURGXFH��
� 7KH�VWDWH�RI� WKH�JDUGHQ�DW� WKLV� WLPH�ZDV� WKDW�SDUWV�ZHUH�
VWLOO�LQWDFW�ZKLOH�RWKHUV�ZHUH�JRQH��7KLV�JURXQGHG�RXU�GHFL�
VLRQ�WR�H[SHULPHQW�ZLWK�D�FRPELQDWLRQ�RI�DEVWUDFW�DQG�UHDO�
LVWLF� HOHPHQWV�� OHDGLQJ�XV� WR�PHUJH� WKH� ORZ�UHVROXWLRQ��'�
UHFRQVWUXFWLRQ�ZLWK�RXU�DFFXUDWH�UHFUHDWLRQ���7KLV�JHQHUDWHG�
D�URXQGLVK��DOPRVW�DEVWUDFW�ODQGVFDSH��UHVXOWLQJ�LQ�RXU�95�
H[SHULHQFH� ³*RQH� *DUGHQ´��)LJ�� ���� D� SDUWLDOO\� UHDOLVWLF�
UHSUHVHQWDWLRQ�� GLVVROYLQJ� LQWR� DQ� LPSUHVVLRQLVWLF� GUHDP�
OLNH�PHPRU\�RI�WKH�JDUGHQ��

)LJXUH� ��� �'� UHFRQVWUXFWLRQ� IURP� LQVXIILFLHQW� GDWD�� �� 6HLGH��
5HLQKXEHU��:LOOLDPV�������

)LJXUH �� <XQQDQ� *DUGHQ� GXULQJ� UHIXUELVKPHQW� � 6HLGH�
5HLQKXEHU� :LOOLDPV� �����

)LJXUH����3RLQW�FORXG�YLVXDOLVDWLRQ�RI�JDUGHQ����6HLGH��
5HLQKXEHU��:LOOLDPV�������

)LJXUH �� 2UWKRSKRWRJUDSK� RI FHQWHU RI JDUGHQ� � 6HLGH�
5HLQKXEHU� :LOOLDPV� �����
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Aural Representation 
7KH�LPSRUWDQFH�RI�VRXQG�LQ�LPPHUVLYH�H[SHULHQFHV�LQ�YLU�
WXDO�UHDOLW\� LV�ZHOO�DFNQRZOHGJHG�DQG�KLJK�ILGHOLW\� LV�FRQ�
VLGHUHG�HVVHQWLDO��6HUDILQ�HW�DO��������>�@��
� +RZ�WKH�VRXQG�VKRXOG�RU�PLJKW�UHODWH�WR�WKH�YLVXDO�ZRUOG�
RI�*RQH�*DUGHQ�DQG�ZKDW� WKRVH�VRXQGV�VKRXOG�FRQVLVW�RI��
LV�DQ�HYROYLQJ�SURFHVV��6RXQG�WKDW�RFFXUUHG�LQ�WKH�JDUGHQ�DW�
WKH�WLPH�RI�WKH�DFTXLVLWLRQ�RI�WKH�YLVXDO�GDWD�ZDV�QRW�FRQ�
VLGHUHG� IRU� XVH� LQ� DQ\� IRUP�RI� UHSUHVHQWDWLRQ�� DV� DGMDFHQW�
QRLVH� VRXUFHV� UHQGHUHG� XVHIXO� UHFRUGLQJV� LPSRVVLEOH� >�@��
7KH� DXUDO� UHSUHVHQWDWLRQ� VKDUHV� WKH� VDPH� DHVWKHWLF� RI� LQ�
FRPSOHWH�� IUDJPHQWHG� DQG� WUDQVIRUPHG� GDWD� DV� WKH� LPDJH��
'LVWRUWHG� VRXQG� PHPRULHV� RI� LPDJLQHG� VRXQGVFDSHV� DQG�
IUDJPHQWV�RI�VRQLF�UHFROOHFWLRQ�DUH�WKH�VWDUWLQJ�SRLQW��DV�LI�
WKH�XVHU�LV�H[SHULHQFLQJ�WKH�PHPRU\�RI�DQRWKHU��$PELHQFH�
UHFRUGLQJV� DUH� WUDQVIRUPHG� DQG� GLVWRUWHG� OHDYLQJ� KLQWV� RI�
WKHLU�RULJLQ�LQ�D�ZD\�VLPLODU�WR�WKH�LQFRPSOHWH�YLVXDO�UHFRQ�
VWUXFWLRQ�EDVHG�RQ�SKRWRJUDPPHWU\��$XGLR�SURFHVVLQJ�WKDW�
UHTXLUHV� VRIWZDUH� WR� LQWHUSRODWH� VRXQG� IURP� ³LQFRPSOHWH�
GDWD´�ZDV�H[SORUHG��VSHFLILFDOO\�WKH�XVH�RI�WLPH�H[SDQVLRQ��
:LWK�WLPH�H[SDQVLRQ��WKH�DXGLR�ILOH�LV�PDGH�ORQJHU�LQ�WLPH��
EXW� WKH� VSHFWUDO� FRQWHQW� RI� WKH� ILOH�PD\EH�PDLQWDLQHG�� ,Q�
VLPSOH�WHUPV��WKH�DXGLR�ILOH�LV�PDGH�ORQJHU�ZLWKRXW�FKDQJ�
LQJ� LWV� SLWFK�� � $XGLR� SURFHVVLQJ� DOJRULWKPV� FUHDWH� WKH� UH�
TXLUHG� H[WUD� DXGLR� VDPSOHV� WR� DFKLHYH� WKH� LQFUHDVH� LQ�
OHQJWK��6R�� LW� LV� LQ� WKLV� VHQVH� WKDW� WKH�RULJLQDO� GDWD� LV� ³LQ�
FRPSOHWH´��DQG�WKH�DXGLR�SURFHVVLQJ�³FRPSOHWHV´�LW��:KHQ�
VLJQLILFDQW�WLPH�H[SDQVLRQ�LV�HPSOR\HG��DV�ZDV�WKH�FDVH�LQ�
WKH� PDQLSXODWLRQ� RI� WKH� DPELHQFH� UHFRUGLQJV�� DXGLR� DUWH�
IDFWV��VSHFWUDO�FRQWHQW�QRW�SUHVHQW�LQ�WKH�RULJLQDO�UHFRUGLQJ��
DUH�XVXDOO\�JHQHUDWHG��WUDQVIRUPLQJ��VRPHWLPHV�VLJQLILFDQW�
O\��WKH�RULJLQDO�UHFRUGLQJ��2IWHQ�FRQVLGHUHG�XQGHVLUDEOH�E\�
SURGXFWV�RI�WKLV�NLQG�RI�DXGLR�SURFHVVLQJ��WKHVH�DUWHIDFWV�RU�
³HUURUV´�FRQWULEXWH� WR� WKH�RWKHUZRUOGO\�DHVWKHWLF�DQG�ZHUH�
DSSOLHG� WR� PRVW� VRXQGV� LQ� WKH� VRXQGVFDSH�� $V� WKH� XVHU�
PRYHV� WKURXJK� WKH� JDUGHQ�� WKH� VRXQGVFDSH� OD\HUV� FKDQJH�
DQG�UHIOHFW�WKH�LPSUHVVLRQLVWLF�QDWXUH�RI�WKH�YLUWXDO�LPDJHV��
6RPH�PHORGLF�HOHPHQWV�DUH�WLHG�WR�VSHFLILF�REMHFWV�DQG�DUH�
RQO\� DXGLEOH� DW� FORVH� SUR[LPLW\�� HQFRXUDJLQJ� WKH� XVHU� WR�
DSSURDFK��7KH�VRXQGVFDSH�RI�³*RQH�*DUGHQ´�LV�DQ�H[SORUD�
WLRQ�RI� WKH�XVH�RI�VRXQG� LQ� WKH� LPSUHVVLRQLVWLF� UHSUHVHQWD�
WLRQ�RI�YLUWXDO�KHULWDJH���

Conclusion 
$V� WKH� JDUGHQ� VLWH� FHDVHG� WR� H[LVW� LQ� LWV� SUH������
PDQLIHVWDWLRQ�� RXU� GRFXPHQWDWLRQ� LQ� WKH� IRUP� RI� SKRWR�
JUDSK\�� DXGLR� DQG� YLGHR�� �'� UHFRQVWUXFWLRQ� DQG� D� 95�
H[SHULHQFH�RIIHUV�D�XQLTXH�DQG�FRPSUHKHQVLYH�DUFKLYH�IRU�
IXWXUH�DFDGHPLF�UHVHDUFK�DQG�VWXG\���
� %H\RQG� WKH� SUHVHUYDWLRQ� DVSHFW� RI� WKH�<XQQDQ�*DUGHQ��
WKH� DLP� RI� WKH� ³*RQH� *DUGHQ´� �95� H[SHULHQFH� ZDV� WR�
GHYHORS� DQ� LQWHUSUHWDWLRQ� RI� KHULWDJH� ZLWK� WKH� DLP� RI�
EHQHILWWLQJ� WKH� DXGLHQFH¶V� LQYROYHPHQW�� 7KLV� FKDOOHQJHG�
WKH�SURMHFW� WHDP�WR�H[SORUH�QHZ�YLVXDO�DQG�DXUDO� IRUPV�RI�
UHSUHVHQWDWLRQ��7KH�IRXQGDWLRQ�RI�RXU�YLVXDO�UHSUHVHQWDWLRQ�

LV�EDVHG�RQ� WKH�GDWD� VHW�RI� WKH�JDUGHQ� LWVHOI�� D� WHFKQLFDOO\�
LPSHUIHFW�UHFRQVWUXFWLRQ�IURP�LQVXIILFLHQW�GDWD��ZKLFK�RQH�
ZRXOG�XVXDOO\�GLVFDUG��EXW�ZKLFK�FDQ�HPERG\�PHDQLQJ�WR�D�
UHFLSLHQW� ZKHQ� SXW� LQWR� FRQWH[W�� %HFDXVH� ZH� DGGHG� WUHHV�
DQG�IORZHUV�WKDW�PDWFKHG�WKHLU�DSSHDUDQFH�DQG�SRVLWLRQ�DV�
DFFXUDWHO\�DV�SRVVLEOH��RXU�YLVXDO�UHSUHVHQWDWLRQ�FRQVWLWXWHV�
D� FRPELQDWLRQ� RI� D� UHFRQVWUXFWLRQ� DQG� DQ� DUWLVWLF�
LQWHUSUHWDWLRQ���
� $V� WKH�SURMHFW� LV�D�ZRUN� LQ�SURJUHVV��ZH��DW� WKH� WLPH�RI�
ZULWLQJ�� LQYLWHG� WKH� DXGLHQFH� WR� H[SORUH� WZR� VHSDUDWH�95�
H[SHULHQFHV�� RQH� EHLQJ� WKH� UHDOLVWLF� UHFUHDWLRQ� RI� WKH�
JDUGHQ��WKH�RWKHU�EHLQJ�WKH�³*RQH�*DUGHQ´��LQWHUSUHWDWLRQ��
$� IXWXUH� SODQ� IRU� WKH� SURMHFW� DLPV� WR� FUHDWH� RQH� XQLWHG�
H[SHULHQFH�� LQ� ZKLFK� WKH� DXGLHQFH� ILQG� WKHPVHOYHV� LQ� D�
UHDOLVWLF� UHSOLFDWLRQ� RI� <XQQDQ� JDUGHQ� ZKLFK� WKHQ� RYHU�
WLPH� WUDQVIRUPV� LQWR� DQ� LPSUHVVLRQLVWLF� IUDJPHQWDWLRQ��
DOORZLQJ�WKH�YLHZHU�WR�H[SHULHQFH�DQG�H[SORUH�D�FXOWXUDOO\�
DQG�KLVWRULFDOO\�VLJQLILFDQW�SODFH�DQG�DQ�LQWHUSUHWDWLRQ�RI�LWV�
GLVDSSHDUDQFH��
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