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In October 1998, on the occasion of the first conference on design edu-
cation, Richard Buchanan, then Director of The School of Design at Carne-
gie Mellon University, envisioned doctoral education in Design as a
“neoteric enterprise”, aimed at finding novel ways of addressing the new
problems, “thereby creating a new body of learning and knowledge”.
Twenty years after, these words can still be shared: the new problems af-
fecting our globalised, bewildered and worried society are growing in num-
bers and in complexity, and novel ways of sorting them out are more
sought-after than ever.

The present book is part of a series that, since 2017, documents the pro-
duction of the Politecnico di Milano Design Programme, presenting a sum-
mary of the doctoral theses defended each year. Eleven essays are here
gathered into four sections: Design Education; Collaborative Processes; Cul-
tural and Creative Companies; Technology for Social Change. 

In the variety of the researched topics, a common trait can be found in
the continuous need of updated ways of addressing complex problems. It
is such need that drives the evolving boundaries of design research forward,
not just within our Doctoral Programme, but within all the national and in-
ternational Doctoral Programmes in Design we are acquainted with.

Lucia Rampino is an Associate Professor at Politecnico di Milano, Depar-
tment of Design. In her research activity, she explores theories of design and
the nature of design processes, in particular as they pertain to knowledge
creation and product innovation. She has taken part in various research pro-
jects and serves as reviewer for both Design Journals and Conferences. Since
2009, she is on the Design PhD Faculty of Politecnico di Milano.

Ilaria Mariani, PhD in Design, is Contract Professor at the School of Design,
and post-doc Research Fellow at the Department of Design, Politecnico di Mi-
lano. She designs and researches games (physical, digital and hybrid) and
interactive narratives as complex systems for communication, learning and
social innovation, focusing on assessing their impact on users. On such topics,
she has been taking part in national and international research projects, and
she has been often involved in organizing conferences, reviewing journal and
conference articles.
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2YHU� WKH� ODVW� IHZ�\HDUV� WKH� LQWHUQDWLRQDO�GHVLJQ�UHVHDUFK�QHWZRUN�KDV�EHFRPH�DQ�
LPSRUWDQW�UHDOLW\��ZKLFK�KDV�IDFLOLWDWHG�WKH�VKDULQJ�RI�LGHDV�DQG�RSLQLRQV��LPSURYHG�
XQGHUVWDQGLQJ�RI�WKH�VXEMHFW�DQG�LQFUHDVHG�DZDUHQHVV�RI�WKH�SRWHQWLDO�RI�GHVLJQ�LQ�
YDULRXV�VRFLR�JHRJUDSKLFDO�FRQWH[WV��
7KH� FXUUHQW� H[SDQVLRQ� RI� WKH� HGXFDWLRQDO� QHWZRUN� DOORZV� WHDFKHUV�� VWXGHQWV��
UHVHDUFKHUV�DQG�SURIHVVLRQDOV�WR�PHHW��ERWK�RQOLQH�DQG�LQ�SHUVRQ���
,W�ZRXOG�VHHP�WKHUHIRUH�WKDW�WKH�WLPH�LV�QRZ�ULJKW�WR�SURSRVH�D�QHZ�VHULHV�RI�ERRNV�
RQ� GHVLJQ�� FRQWULEXWLQJ� WKH� FRQVWUXFWLRQ� RI� WKH� LQWHUQDWLRQDO� GHVLJQ� FRPPXQLW\��
KHOSLQJ�DXWKRUV�EULQJ�WKHLU�ZRUN�RQWR�WKH�ZRUOG�VFHQH��
7KH�'HVLJQ�,QWHUQDWLRQDO�VHULHV�LV�WKXV�ERUQ�DV�D�FXOWXUDO�VHWWLQJ�IRU�WKH�VKDULQJ�RI�
LGHDV�DQG�H[SHULHQFHV�IURP�WKH�GLIIHUHQW�ILHOGV�RI�GHVLJQ��D�SODFH�LQ�ZKLFK�\RX�FDQ�
GLVFRYHU�WKH�ZHDOWK�DQG�YDULHW\�RI�GHVLJQ�UHVHDUFK��ZKHUH�GLIIHUHQW�K\SRWKHVHV�DQG�
GLIIHUHQW� DQVZHUV� SUHVHQW� WKHPVHOYHV�� LQ� DQ� DWWHPSW� WR� GUDZ� XS� D�PDS� RI� ,WDOLDQ�
GHVLJQ��WKRXJK�LQ�D�FRQWLQXRXV�FRPSDULVRQ�ZLWK�WKH�ZRUOG�VFHQH��
'LIIHUHQW�DUHDV�RI�GHVLJQ�ZLOO�EH�LQYHVWLJDWHG��VXFK�DV�IRU�H[DPSOH��IDVKLRQ��LQWHULRU�
GHVLJQ�� JUDSKLF� GHVLJQ�� FRPPXQLFDWLRQ� GHVLJQ�� SURGXFW� DQG� LQGXVWULDO� GHVLJQ��
VHUYLFH�DQG�VRFLDO�LQQRYDWLRQ�GHVLJQ��LQWHUDFWLRQ�GHVLJQ�DQG�HPRWLRQDO�GHVLJQ���
�
%RRNV�SXEOLVKHG�LQ�WKLV�VHULHV�DUH�VHOHFWHG�E\�WKH�6FLHQWLILF�%RDUG�DQG�VXEPLWWHG�WR�
WZR�UHIHUHHV�IRU�SHHU�UHYLHZ��
�
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Studying digital images in groups: 
the folder of images

Gabriele Colombo
Department of Design, Politecnico di Milano 
'HSDUWPHQW�RI�$UFKLWHFWXUH�DQG�$UWV��8QLYHUVLWj�,XDY�GL�9HQH]LD

Abstract

'LJLWDO� LPDJHV�� DYDLODEOH�RQOLQH�DW� DQ�XQSUHFHGHQWHG� VFDOH�� UHSUHVHQW� D�
YDOXDEOH�GDWD�VRXUFH�IRU�WKH�VWXG\�RI�FXOWXUDO�SKHQRPHQD��7KH�GLJLWDO�QDWXUH�
RI�ZHE�LPDJHV�UHTXLUHV�XV�WR�UHFRQVLGHU�WKH�DSSURDFK�WR�WKHLU�VWXG\��,�GLVFXVV�
IRXU�IHDWXUHV�RI�GLJLWDO�LPDJHV��WR�PDNH�WKH�FDVH�IRU�WKH�VKLIW�IURP�WKH�LQGL-
YLGXDO�LPDJH�WR�D�JURXS�RI�LPDJHV��L�H��WKH�IROGHU�RI�LPDJHV��DV�D�PDLQ�XQLW�
RI�DQDO\VLV��7KH�IRXU�IHDWXUHV�DUH��YROXPH��LPDJHV�DV�GDWD��QHWZRUNHG�QDWXUH��
EOXUULQHVV��$V�D�SURSRVDO�IRU�DQ�XSGDWHG�DSSURDFK�WR�YLVXDO�UHVHDUFK��,�SXW�
IRUZDUG�WKH�GHVLJQ�RI�WDLORUHG�LQWHUIDFHV�IRU�WKH�VWXG\�RI�LPDJHV�in groups.

Image research in the digital

7KH�LGHD�WKDW�LQVLJKWV�LQWR�VRFLHW\�PD\�EH�DFTXLUHG�WKURXJK�WKH�DQDO\VLV�
RI�YDULRXV� IRUPV�RI�YLVXDO�PDQLIHVWDWLRQV� LV�FRPPRQ� WR�D� ODUJH�QXPEHU�RI�
DFDGHPLF�GLVFLSOLQHV��:KLOH�VRPH�DUH�VSHFL¿FDOO\�GHVLJQHG�WR�GHDO�ZLWK�WKH�
YLVXDO� �H�J�� LFRQRJUDSK\�DQG� LFRQRORJ\���RWKHUV�DUH�DPHQGHG�IRU� WKH� LQFOX-
VLRQ�RI� LPDJHV� LQ� WKHLU� WUDGLWLRQDO� SUDFWLFH�� DQG�RIWHQ� REWDLQ� WKH�visual at-
WULEXWH� LQ� WKH�SURFHVV� �H�J�YLVXDO� VRFLRORJ\�DQG�YLVXDO� DQWKURSRORJ\���7KDW�
LPDJHV�PD\�EH�XVHG�IRU�WKH�VWXG\�RI�VRFLHW\�DQG�FXOWXUH�LV�DOVR�D�VKDUHG�EHOLHI�
RI�YDULRXV�GHVLJQ�WUDGLWLRQV��ZLWK�LPDJHV�SURIXVHO\�HPSOR\HG�LQ�WKH�GHOXJH�
RI�XVHU�FHQWHUHG�UHVHDUFK�PHWKRGV��5HIHUUHG�WR�ZLWK�WHUPV�VXFK�DV��WR�QDPH�
D� IHZ�� ©,PDJH�EDVHG� UHVHDUFKª� �3URVVHU�� ������� ©9LVXDO� 0HWKRGRORJLHVª�
�5RVH���������©9LVXDO�$QDO\VLVª� �9DQ�/HHXZHQ�DQG�-HZLWW���������©9LVXDO�
5HVHDUFK� PHWKRGVª� �0DQQD\�� ������� VXFK� D� ZLGHVSUHDG�� \HW� IUDJPHQWHG��
SUDFWLFH�KDV�SURPSWHG�VFKRODUV�WR�DWWHPSW�GHVFULELQJ�XQGHU�D�XQLTXH�WHUP�D�
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©JURZLQJ�GLVSDULW\�RI�YLVXDO�DSSURDFKHVª��3DXZHOV���������7KH�SURIXVLRQ�RI�
HGLWHG�YROXPHV�GHGLFDWHG�WR�©UHVHDUFKLQJ�ZLWK�YLVXDO�PDWHULDOª��5RVH��������
PD\�LQGHHG�EH�UHDG�DV�WKH�VLJQDO�RI�D�YHU\�IUDJPHQWHG�¿HOG��RU�D�ODFN�WKHUHRI�

7R�FRPSOLFDWH�PDWWHUV��WKH�GLJLWDO��LQ�LWV�EURDGHU�VHQVH��DQG�PRUH�VSHFLI-
LFDOO\�WKH�ZHE��KDV�SURIRXQGO\�FKDQJHG�YLVXDO�FXOWXUH��7KH�UHQHZHG�QDWXUH��
PHDQV�RI�SURGXFWLRQ�DQG�UROH�RI�LPDJHV�LQ�RXU�GLJLWDO�VRFLHW\�GHPDQG�D�UH-
FRQVLGHUDWLRQ�RI�WKH�PHWKRGV�XVHG�IRU�WKHLU�VWXG\��7R�WKLQN�RI�WKH�LPDJH�IRXQG�
RQOLQH�DV�D�QHZ��LQKHUHQWO\�GLIIHUHQW��UHVHDUFK�REMHFW��PHDQV�WR�SURGXFWLYHO\�
WKLQN�DERXW�WKH�QHZ�DQDO\WLFDO�RSSRUWXQLWLHV�WKDW�ULVH�IURP�LWV�GLJLWDO�QDWXUH��
DV�ZHOO�DV�WR�LWV�FKDOOHQJHV��5HODWHGO\��LQ�WKH�FDOO�RI�WKH���WK�'LJLWDO�0HWKRGV�
6XPPHU�6FKRRO���������GHGLFDWHG�WR�'LJLWDO�0HWKRGV�IRU�9LVXDO�5HVHDUFK��
LW�LV�DVNHG��©GRHV�WKH�RQOLQH�PDNH�D�GLIIHUHQFH�WR�WKH�VWXG\�RI�WKH�YLVXDO"ª��

,Q�RUGHU�WR�PDNH�WKH�FDVH�IRU�WKH�VWXG\�RI�LPDJHV�in groups��LQ�ZKDW�IRO-
ORZV��,�GLVFXVV�IRXU�IHDWXUHV�RI�WKH�GLJLWDO�LPDJH�DQG�WKH�LPSOLFDWLRQV�RI�LWV�
XVH�IRU�VRFLDO�DQG�FXOWXUDO�UHVHDUFK��YROXPH��LPDJHV�DV�GDWD��QHWZRUNHG�QDWXUH�
DQG�EOXUULQHVV��7KH�¿UVW�UHIHUV�WR�DQ�XQSUHFHGHQWHG�DYDLODELOLW\�RI�YLVXDO�PD-
WHULDO��DQG�WR�WKH�GDQJHU��LQFOXGLQJ�IRU�YLVXDO�UHVHDUFKHUV��RI�DGKHULQJ�WR�WKH�
©SUREOHPDWLF�XQGHUO\LQJ�HWKRV�WKDW�ELJJHU�LV�EHWWHU��WKDW�TXDQWLW\�QHFHVVDULO\�
PHDQV�TXDOLW\ª��ER\G�DQG�&UDZIRUG��������S������7KH�VHFRQG�IHDWXUH�LQWURGXF-
HV�LPDJHV�DV��PDFKLQH�UHDG\��GDWD��VFDQQHG�HI¿FLHQWO\�DW�D�PDVVLYH�VFDOH�E\�
SURSULHWDU\�©PDFKLQH�WR�PDFKLQH� VHHLQJ� DSSDUDWXVHVª� �3DJOHQ�� ������� WKXV�
UDLVLQJ�WKH�TXHVWLRQ�RI�ZKDW�YLVXDO�UHVHDUFK�FDQ�DGG�LQ�D�GDWD�LQWHQVLYH�VRFLH-
W\��7KH�WKLUG�IHDWXUH�SUHVHQWV�LPDJHV�RQOLQH�DV�QRGHV�RI�D�QHWZRUN��1LHGHUHU��
����D��DQG�FDOOV�IRU�WKH�LQFOXVLRQ�RI�WKH�ZRUN�RI�XVHUV�DQG�SODWIRUPV�LQ�D�QHW-
ZRUNHG�DSSURDFK�WR�YLVXDO�UHVHDUFK��7KH�IRXUWK�SRLQW�FRQFHUQV�D�JHQHUDO�EOXU-
ULQHVV�RI�WKH�GLJLWDO�LPDJH��WKDW�ORVHV�LWV�XQLTXHQHVV�RQOLQH��EHFRPHV�XQVWDEOH�
DQG�©LQ�PRWLRQª��6WH\HUO���������DQG�WKXV�LV�KDUGHU�WR�FDSWXUH�DQG�VWXG\��

/DVWO\��,�GUDZ�IURP�WKH�DIRUHPHQWLRQHG�IHDWXUHV�WR�FDOO�IRU�DQ�DSSURDFK�
WR�YLVXDO�UHVHDUFK�DWWXQHG�WR�WKH�GLJLWDO�QDWXUH�RI�YLVXDO�FXOWXUH��DQ�DSSURDFK�
WKDW�FRQVLGHUV�LPDJHV�in groups��DQG�WUHDWV�WKHP�QRW�DV�LVRODWHG�IURP�WKHLU�
�GLJLWDO��FRQWH[W��

Volume: more images

)RU�WKH�SURMHFW�©���+UV�,Q�3KRWRVª��(ULN�.HVVHOV��������¿OOV�D�URRP�©IURP�
ÀRRU�WR�FHLOLQJª�RI�WKH�)RDP�*DOOHU\�LQ�$PVWHUGDP�ZLWK�WKRXVDQGV�RI�SULQW�
RXWV��HYHU\� LPDJH�XSORDGHG�RQOLQH� LQ�RQH�GD\��7KH�H[KLELWLRQ� OHWV�YLVLWRUV�
H[SHULHQFH�WKH�IHHOLQJ�RI�GURZQLQJ��TXLWH�OLWHUDOO\��LQ�D�VHD�RI�GDLO\�SURGXFHG�
YLVXDO�FRQWHQW��,W�LV�D�UHFXUULQJ�HQGHDYRXU�WR�PHDVXUH��RU�HVWLPDWH��WKH�YRO-
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XPH�RI� LPDJHV�RXW� WKHUH��6LQFH������� WKH�.OHLQHU�3HUNLQV� ,QWHUQHW�7UHQGV�
5HSRUW�UHWXUQV�WKH�GDLO\�QXPEHU�RI�VKDUHG�SKRWRV�RQ�VHOHFWHG�SODWIRUPV��SHU�
\HDU�� ,Q� WKH� ODFN� RI� VXFK� GDWD� LQ� WKH� ����� YHUVLRQ� RI� WKH� UHSRUW� �0HHNHU��
�������RQH�PD\� UHDG�D� VLJQDO�RI� WKH�SHUYDVLYHQHVV�RI� LPDJHV�RQ� WKH�ZHE��
WKDW�QR�ORQJHU�QHHG�WR�EH�FRXQWHG��DV�WKH\�KDYH�EHFRPH�WKH�PDLQ�FXUUHQF\�RI�
DQ\�RQOLQH�WUDQVDFWLRQ��:LWK�LPDJHV�EHLQJ�WKH�FKRVHQ�PHDQV�IRU�PRVW�RQOLQH�
WDVNV�±�GRFXPHQWLQJ��VHDUFKLQJ��WUROOLQJ��VKDULQJ�±�SKRWRJUDSK\�KDV�EHFRPH�
©XELTXLWRXVª��+DQG���������FORVHO\�LQWHUWZLQHG�ZLWK�RXU�QHWZRUNHG�OLIH��

,Q�DQ�©LPDJH�GRPLQDWHG�QHWZRUN�VRFLHW\ª��0LU]RHII��������S�������PHWK-
RGV�IRU�YLVXDO�UHVHDUFK�EDVHG�RQ�WKH�FORVH�HQJDJHPHQW�ZLWK�LPDJHV��RU�©DW-
WHQWLYH�VWDQFHª��5RVH��������S�������PLJKW�VHHP�XQVXVWDLQDEOH��RU�©XQOLNHO\�
WR�EH� HIIHFWLYHª� �,ELG����7KH�XQSUHFHGHQWHG�DYDLODELOLW\�RI�YLVXDO�PDWHULDO��
UDLVHV�QHZ�PHWKRGRORJLFDO�FKDOOHQJHV�RI�©VFRSH��VFDOH�DQG�VHOHFWLRQª��+DQG��
������� ,I� LPDJHV� DUH� HYHU\ZKHUH�� ZKHUH� GR� ZH� ORRN"� 7KH� GDWD� VHOHFWLRQ�
SKDVH�EHFRPHV�FUXFLDO��ERWK�FRQFHSWXDOO\�DQG�SUDFWLFDOO\��

Images as data

'LJLWDO� WHFKQRORJLHV� EURXJKW� WR� YLVXDO� FXOWXUH� D� TXDQWLWDWLYH� FKDQJH� DV�
ZHOO� DV� D�TXDOLWDWLYH�RQH��%HVLGHV�EHLQJ�FRQVLGHUDEO\�PRUH�DYDLODEOH� WKDQ�
EHIRUH��GLJLWDO�LPDJHV�DUH�DOVR�LQKHUHQWO\�GLIIHUHQW�IURP�WKHLU�DQDORJXH�SUH-
FXUVRUV��QR�ORQJHU�DUH�WKH\�SURGXFHG�ZLWK�FKHPLFDO�SURFHVVHV��EXW�UDWKHU�WKH\�
DUH�WKH�UHVXOW�RI�DOJRULWKPLF�ZRUN��©6RIW�LPDJHª��DV�RSSRVHG�WR�KDUG�LPDJH��
LV�D�WHUP�WKDW�FDSWXUHV�WKH�VKLIW�WRZDUGV�DQ�LPDJH�LQWULQVLFDOO\�PHUJHG�ZLWK�
VRIWZDUH��+RHO]O�DQG�0DULH��������LQ�LWV�SURGXFWLRQ��IUXLWLRQ�DQG�FLUFXODWLRQ��
7KH�ERRN�©7KH�*OLWFK�0RPHQW�XP�ª�SUHVHQWV�D�©YHUQDFXODU�RI�¿OH�IRUPDWVª�
�0HQNPDQ���������RU�JOLWFKHV��REWDLQHG�E\�LQVHUWLQJ�HUURUV�LQ�WKH�XQGHUO\LQJ�
FRGH�RI�DQ�LPDJH��,Q�WKH�DUWZRUNV��WKH�YLVXDO�LQGLFDWRU�RI�WKH�HUURU�H[SRVHV�
WKH�DOJRULWKPLF�PDNH�XS�RI�RQH�GLJLWDO�LPDJH�

7KH�IDFW�WKDW�LPDJHV�DUH�VRIW�DOVR�PHDQV�WKDW�WKH\�DUH�PDFKLQH�UHDGDEOH��
LQ� WKDW� WKH\�DUH�©LQ�D� IRUP�WKDW�D�FRPSXWHU�FDQ�SURFHVVª� �0DFKLQH� UHDGD-
EOH��QG���RU� VWUHDPOLQHG� WR�EH� VFDQQHG�E\�PDFKLQHV��RIWHQ�EHIRUH� WKH\�DUH�
VHHQ� E\� KXPDQV� �3DJOHQ�� �������2SHUDWLYH� LPDJHV� �)DURFNL�� ������� WKRVH�
©WKDW�GR�QRW�UHSUHVHQW�DQ�REMHFW��EXW�UDWKHU�DUH�SDUW�RI�DQ�RSHUDWLRQª��S�������
¿UVW�FRQ¿QHG�WR�PLOLWDU\�VHWWLQJV��ZLWK�PDFKLQH�YLVLRQ�WHFKQRORJLHV�SDFNHG�
LQWR�XQPDQQHG�PLVVLOHV���RU� LQGXVWULDO�SURGXFWLRQ� IDFLOLWLHV� �ZLWK�PDSSLQJ�
DQG�REMHFW� UHFRJQLWLRQ���KDYH� UHFHQWO\�ÀRRGHG�RXU�FLWLHV� WR�VXVWDLQ�D�PDV-
VLYH�VXUYHLOODQFH�LQIUDVWUXFWXUH��7RGD\��PRVW�RI�WKH�LPDJHV�RQOLQH�KDYH�EHHQ�
SUREDEO\�VFDQQHG�E\�D�PDFKLQH�DQG�QRW�QHFHVVDULO\�VHHQ�E\�D�KXPDQ��,I�RQH�
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ZHUH�WR�ORRN�LQWR�RQH�RI�WKHVH�©PDFKLQH�WR�PDFKLQH�VHHLQJ�DSSDUDWXVHVª��VKH�
ZRXOG�¿QG�D�KLJKO\�HQFRGHG�ÀX[�RI�GDWD��©D�PHQDJHULH�RI�DEVWUDFWLRQV�WKDW�
VHHP�FRPSOHWHO\�DOLHQ�WR�KXPDQ�SHUFHSWLRQª��3DJOHQ���������$WWHPSWV�KDYH�
EHHQ�PDGH�DW�SXWWLQJ�KXPDQV�EDFN�LQ�WKH�ORRS��WKHRUL]LQJ�ZD\V�RI�©VHHLQJ�
OLNH�D�PDFKLQHª��%DOOYp���������RU�GHVLJQLQJ�ZD\V�WR�©SHHN�LQVLGH�WKHVH�QHW-
ZRUNVª��0RUGYLQWVHY�et al.��������

)DFLQJ�DQ�HYHU�JURZLQJ��SULYDWH�RZQHG��VHHLQJ�DSSDUDWXV��VFDQQLQJ�HYHU\�
ELW�RI�YLVXDO�FRQWHQW�XSORDGHG�RQOLQH��RQH�PD\�DVN��ZKDW�LV�OHIW�IRU�UHVHDUFK"�
'R�FORVH�UHDGLQJ�PHWKRGV�SDOH�LQ�IURQW�RI�WKH�EUHDGWK�RI�DQ�LQHVFDSDEOH�VHHLQJ�
LQIUDVWUXFWXUH"�+RZ�FDQ�RQH�FDUU\�RXW�YLVXDO�UHVHDUFK�LQ�D�FRPSXWDWLRQ�LQWHQ-
VLYH�VRFLHW\"�7KH�GDQJHU��IRU�YLVXDO�UHVHDUFKHUV�WRR��LV�WR�DSSURDFK�WKH�VWXG\�RI�
GLJLWDO�LPDJHV�DUPHG�ZLWK�ZKDW�-DPHV�%ULGOH��������GH¿QHV�DV�©FRPSXWDWLRQ-
DO�WKLQNLQJª��WKDW�LV�©WKH�EHOLHI�WKDW�DQ\�JLYHQ�SUREOHP�FDQ�EH�VROYHG�E\�WKH�DS-
SOLFDWLRQ�RI�FRPSXWDWLRQª��%ULGOH���������2Q�WKH�RWKHU�KDQG��RQH�UHVSRQVH�WR�
WKH�XELTXLW\�RI�FRPSXWDWLRQDO�WHFKQRORJLHV�LQ�RXU�YLVXDO�FXOWXUH��PLJKW�VSHFLI-
LFDOO\�LQYROYH�WKH�UHSXUSRVLQJ�RI�WKRVH�VDPH�WHFKQRORJLHV�IRU�UHVHDUFK�JRDOV��

Images as networked content

,Q�WKH�LQWURGXFWLRQ�RI�©7KH�SKRWRJUDSKLF�LPDJH�LQ�GLJLWDO�FXOWXUHª�0DUWLQ�
/LVWHU��������GHVFULEHV�WKH�PRYH�©IURP�LPDJH�WR�QHWZRUNª�DV�WKH�WKHPH�RI�WKH�
VHFRQG�HGLWLRQ�RI�WKH�YROXPH��7KH�VKLIW�FRXOG�EH�FKDUDFWHUL]HG�ZLWK�WKH�LPDJH�
VWXGLHG�DV�D�ZHE�REMHFW�VHUYHG�WKURXJK�DQ�RQOLQH�LQWHUIDFH��DQG�ZLWK�LWV��GLJ-
LWDO��PDWHULDOLW\�IDGLQJ�LQWR�WKH�EDFNJURXQG��7KH�PRYH�WRZDUGV�WKH�QHWZRUN�
LV�DOVR�D�PRYH�outside�RI�WKH�LPDJH��ZKLFK�EHJLQV�WR�EH�VWXGLHG�DORQJVLGH�LWV�
GLJLWDO�FRQWH[W��7KDW�LPDJHV�DUH�QHWZRUNHG�PHDQV�WKH\�DUH�WR�EH�FRQVLGHUHG�
©QRW�DV�VROLWDU\�REMHFWV��EXW�DV�D�SDUW�RI�D�QHWZRUN�RI�RWKHU�LPDJHV��XVHUV�DQG�
SODWIRUPVª��1LHGHUHU������D���,Q�WKH�SURMHFW�©5HEORJV�RU�&RQWH[W�LV�WKH�1HZ�
&RQWHQWª��GHVLJQ�UHVHDUFKHU�6LOYLR�/RUXVVR���������YLVXDOL]HV�©WKH�WUDLO�FUH-
DWHG�E\�D�VLQJOH�GLJLWDO�LPDJH�ZKLOH�WUDYHOLQJ�WKURXJK�D�VRFLDO�SODWIRUPª��7KH�
SURMHFW�LV�D�YLGHR�PRQWDJH�RI�WKH�VDPH�LPDJH��UHEORJJHG�±�WR�XVH�WKH�WHUP�RI�
WKH�SODWIRUP�±�E\�7XPEOU�XVHUV�RQ�WKHLU�SHUVRQDO�SDJH��7R�DGGUHVV�WKH�HQWDQ-
JOHPHQW�RI�YLVXDO��WH[WXDO�DQG�QXPHULFDO�HOHPHQWV�DW�SOD\�LQ�D�SDJH�RQOLQH��WKH�
QRWLRQ�RI�©SKRWRJUDSKLF�GRFXPHQWª��1HDO��������FRQVLGHUV�WKH�LPDJH�DV�RQO\�
RQH�SDUW�RI�D�ODUJHU�HFRV\VWHP�RI�GLJLWDO�REMHFWV�RQ�RIIHU�IRU�UHVHDUFK�

7KHUH�LV�LQ�IDFW�D�GLYHUVH�VHW�RI�GDWD�WKDW�RQH�FDQ�H[WUDFW��RU�UHWULHYH��IURP�
RQH�VLQJOH�RQOLQH�LPDJH��$�GLVWLQFWLRQ�PD\�EH�PDGH�EHWZHHQ�WKH�©PHFKDQ-
LFDOO\�FDSWXUHG�PHWDGDWDª�DQG�WKDW�JHQHUDWHG�IURP�QHWZRUN�DFWLYLW\�VXFK�DV�
WDJV��HQJDJHPHQW�PHWULFV�RU�WLPHVWDPSV��5XELQVWHLQ�DQG�6OXLV���������$�IXU-
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WKHU� FODVVL¿FDWLRQ� GLIIHUHQWLDWHV� H[WHUQDO� GDWD� �VXFK� DV� ORFDWLRQ� FRRUGLQDWHV�
DQG� WLPHVWDPSV�� IURP� LQWHUQDO� RQHV�� H[WUDFWHG� ZLWK� GLJLWDO� LPDJH� DQDO\VLV�
WHFKQLTXHV� �+RFKPDQ�� �������$QRWKHU�ZD\� RI�PDNLQJ� D� GLVWLQFWLRQ� LV� RQH�
EDVHG�RQ�GDWD�VWRUDJH��ZLWK�WHFKQLFDO�LQIRUPDWLRQ��VXFK�DV�H[SRVXUH��FDPHUD�
PRGHO�DQG�VKRW�ORFDWLRQ��VWRUHG�ZLWKLQ�WKH�LPDJH�¿OH��ZKHUHDV�WDJV��FDSWLRQV�
DQG�PHWULFV�DUH�VWRUHG�LQGHSHQGHQWO\��5XELQVWHLQ�DQG�6OXLV���������0HWDGDWD��
HQJDJHPHQW�PHWULFV��WDJV�DQG�WKH�OLNHV�UHQGHU�©WKH�LPDJH�DV�D�FDOFXODEOH�VXU-
IDFHª��,ELG����WKDW�FDQ�EH�PHDVXUHG��UHWULHYHG��RU�VFUDSHG�

1HWZRUNHG� LPDJHV� DUH� HPEHGGHG� LQWR� WKH� SODWIRUPV� DQG�ZHEVLWHV� WKDW�
KRVW� WKHP�� DQG� WKRVH� SODWIRUPV� ©KDYH� D� SDUWLFXODU�ZD\� RI� IRUPDWWLQJ�� SUL-
RULWLVLQJ��DQG�UHFRPPHQGLQJ�FRQWHQWª� �1LHGHUHU�����D��� ,QGHHG�SODWIRUPV¶�
IHDWXUHV� VWLPXODWH�SDUWLFXODU� FRPPXQLFDWLYH�SDWWHUQV�� RU�SODWIRUP�YHUQDFX-
ODUV��*LEEV�et al.���������ZKLFK�UHVXOW�LQ�WKH�SURGXFWLRQ�RI�SODWIRUP�VSHFL¿F�
FRQWHQW��VXFK�DV�©UDQWV�RQ�EORJV��WZHHW�VWRUPV�RQ�7ZLWWHUª�RU�©ORQJ�IRUPV�RQ�
0HGLXPª��5RJHUV��������S������7KHUH�KDYH�EHHQ�HPSLULFDO�DWWHPSWV�DW�LGHQ-
WLI\LQJ�SODWIRUP�VSHFL¿F�LPDJH�IRUPDWV��WKDW�DUH�WKH�W\SHV�RI�LPDJHV�H[FOX-
VLYHO\��RU�PRVWO\��VKDUHG�RQ�D�SDUWLFXODU�SODWIRUP��7R�GR�VR��FODVVL¿FDWLRQ�RI�
�SUHIHUDEO\�UDQGRP��VDPSOHG�FRQWHQW�LV�XVHG�WR�GLVWLOO�WKH�PRVW�VKDUHG�LPDJH�
types in general RQ�RQH�SODWIRUP�VXFK�DV�7ZLWWHU��7KHOZDOO�et al.��������RU�
,QVWDJUDP��+X�et al.���������2WKHU�DSSURDFKHV�LQYROYH�WKH�VWXG\�RI�RQH�LVVXH�
DFURVV�PXOWLSOH�SODWIRUPV��)RU�H[DPSOH��RQH�FRXOG�VWXG\�ZKLFK�LPDJHV�DUH�
XVHG�WR�UHSUHVHQW�³FOLPDWH�FKDQJH´�LQ�GLIIHUHQW�SODWIRUPV��KRZ�GRHV�7ZLWWHU�
³GR´�FOLPDWH�FKDQJH"�+RZ�GRHV�,QVWDJUDP"�'R�WKH\�RIIHU�DQ�LGHQWLFDO�YLVXDO�
UHSUHVHQWDWLRQ�RI�WKH�WRSLF"�+HUH�©SODWIRUP�YLVXDO�YHUQDFXODUVª��3HDUFH�et al., 
������1LHGHUHU������D��DUH�GLVWLOOHG�E\�FRPSDULQJ�WKH�PRVW�HQJDJHG�ZLWK�LP-
DJHV�DFURVV�SODWIRUPV��2QH�RWKHU�SURSRVDO�IRU�D�SODWIRUP�VHQVLEOH�DSSURDFK�WR�
YLVXDO�UHVHDUFK�PD\�LQYROYH�WKH�VWXG\�RI�RQH�VLQJOH�SODWIRUP��LWV�XVHU�DIIRU-
GDQFHV�DQG�WKHLU�HIIHFWV�RQ�WKH�W\SH�RI�FRQWHQW�SURGXFHG��DV�SURSRVHG�LQ�RQH�
©,QVWDJUDPPDWLFVª�DJHQGD��+LJK¿HOG�DQG�/HDYHU���������7KH�LVVXH�DW�VWDNH�LV�
WKH�UHFRJQLWLRQ�RI�D�SODWIRUP¶V�WHFKQLFDO�IHDWXUHV�DV�DFWLYHO\�VKDSLQJ�WKH�FRQ-
WHQW�SXEOLVKHG�RQ�WKHP��1LHGHUHU������E���*HQHUDOO\��D�QHWZRUNHG�DSSURDFK�
WR�LPDJH�UHVHDUFK�VKRXOG�QRW�WUHDW�LPDJHV�DV�VHSDUDWH�IURP�WKHLU�FDUULHUV�

Blurriness: multiple, unstable and mobile images

%\� GH¿QLWLRQ�� EOXUULQHVV� UHIHUV� WR� ©WKH� TXDOLW\� RI� EHLQJ� LQGLVWLQFW� DQG�
ZLWKRXW�VKDUS�RXWOLQHVª��%OXUULQHVVV��Q�G����,�GH¿QH�WKH�EOXUULQHVV�RI�GLJLWDO�
LPDJHV��RU�ORVV�RI�VKDUSQHVV��ZLWK�WKUHH�WHUPV��GLJLWDO�LPDJHV�PD\�EH�FKDUDF-
terized as multiple, mobile and unstable. 
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)LUVW��DV�D�FRQVHTXHQFH�RI�WKH�DIRUHPHQWLRQHG�QHWZRUNHG�QDWXUH��GLJLWDO�
LPDJHV�DUH�UHDG\�WR�EH�OLQNHG�WR�HDFK�RWKHU�LQ�multiple IRUPDWLRQV��2Q�WKH�
ZHE�� DQ� LPDJH� UDUHO\� VWDQGV� DORQH�� KDVKWDJV�� XVHUV�� FRPPHQWV�� DQG� RWKHU�
PHWDGDWD�DUH�WKHUH�WR�JURXS�LPDJHV�ZLWK�RWKHU�VLPLODU�LPDJHV�DQG�JHQHUDWH�
PXOWLSOH�©LPDJLQHG�GDWD�FRPPXQLWLHVª��+RFKPDQ���������$Q�LPDJH�RQOLQH�
LV�UDUHO\�VHUYHG�RQ�LWV�RZQ��EXW�UDWKHU�©DV�VWULQJV��WKUHDGV��VHWV��JULGVª��/LVWHU��
������S������$UWLVW�3HQHORSH�8PEULFR�SURYLGHV�DQ�RQJRLQJ�YLVXDO�HYLGHQFH�
RI�VXFK�PXOWLSOLFLW\��HQDEOHG�E\�PHWDGDWD�DQG�RWKHU�HOHPHQWV�DVVRFLDWHG�ZLWK�
DQ�LPDJH�RQOLQH��6LQFH�������VKH�KDV�SUHVHQWHG�VXQVHW�VKRWV�FROOHFWHG�IURP�
)OLFN�LQ�DQ�HYHU�JURZLQJ�JULG�RI�DOPRVW�LGHQWLFDO�VXQV��7KH�WLWOH�RI�WKH�SURMHFW�
LV�XSGDWHG�FRQVWDQWO\�ZLWK�WKH�QXPEHUV�RI�UHVXOWV�RQH�JHWV�IURP�VHDUFKLQJ�WKH�
ZRUG�>VXQVHW@�RQ�WKH�SODWIRUP��$V�RI�������WKH�WLWOH�UHDGV�������������6XQV�
�IURP�6XQVHWV��IURP�)OLFNU��7KH�ZDOO�RI�PXOWLSOH�LQVWDQFHV�RI�WKH�VDPH�REMHFW�
LV�D�FXUDWHG�H[DPSOH�RI�WKH�LQ¿QLWH�FROOHFWLRQV�RI�VLPLODU�LPDJHV�RQH�FRXOG�
¿QG�RQOLQH��

$�VHFRQG�GHFOLQDWLRQ�RI�EOXUULQHVV�UHIHUV�WR�WKH�PRELOLW\�RI�GLJLWDO�LPDJHV��
LQ�WKDW�WKH\�DUH�VHHQ�RQ�PXOWLSOH�VLWHV�DQG�PRGL¿HG�E\�XVHUV�DQG�SODWIRUPV��
2QH�GH¿QLWLRQ�LV�WKH�©SRRU�LPDJHª��WKDW�LV�D�©FRS\�LQ�PRWLRQª��6WH\HUO��������
DQG�ORVHV�LWV�TXDOLW\�ZKHQ�GRZQORDGHG��PRGL¿HG��UHEORJJHG��RU�WXUQHG�LQWR�
PDWHULDO�IRU�D�PHPH��2QH�FRXOG�VD\�WKDW�LPDJH�PDNLQJ�KDV�SDYHG�WKH�ZD\�IRU�
LPDJH�PRYLQJ�DV�WKH�PDLQ�SUDFWLFH�VXVWDLQLQJ�YLVXDO�FXOWXUH�RQOLQH��,W�LV�WKH�
DGYHQW�RI�©FLUFXODWLRQLVPª��ZKLFK�LV�©QRW�DERXW�WKH�DUW�RI�PDNLQJ�DQ�LPDJH��
EXW�RI�SRVW�SURGXFLQJ��ODXQFKLQJ��DQG�DFFHOHUDWLQJ�LWª��6WH\HUO���������$QRWKHU�
WHUP�LV�©HSKHPHUDOª��+DQG���������WKDW�FDSWXUHV�WKH�ÀHHWLQJ�QDWXUH�RI�GLJLWDO�
YLVXDO�FRQWHQW��RIWHQ�VSHFL¿FDOO\�SURGXFHG�WR�GLVDSSHDU�DIWHU�D�SHULRG�RI�WLPH�

7KLUGO\��WKH�PHDQLQJ�RI�GLJLWDO�LPDJHV�LV�XQFOHDU��RU�unstable, in that it 
UHSHDWHGO\�FKDQJHV�DV�LPDJHV�WUDYHO�DURXQG��7KHUH�LV�D�FRQWLQXRXV�SURFHVV�
RI�UHGH¿QLWLRQ�DQG�UHDVVHVVPHQW�RI�WKH�PHDQLQJ�RI�WKH�GLJLWDO�LPDJH��ZKHQ�
LPDJHV�DUH�WDJJHG��OLNHG�RU�FRPPHQWHG��PHDQLQJ�LV�FRQWLQXRXVO\�QHJRWLDWHG��
PDNLQJ�LW�WKH�UHVXOW�RI�D�VKDUHG�DQG�FROOHFWLYH�DFWLYLW\��

,Q� UHODWLRQ� WR� WKLV� LQVWDELOLW\�� DQDO\]LQJ� LQGLYLGXDO� LPDJHV�PLJKW� IDLO� WR�
DGGUHVV� ©LPSRUWDQW� G\QDPLFV� RI� YLVXDO� VRFLDO�PHGLD�� HVSHFLDOO\� UHJDUGLQJ�
ÀXLG�LQWHU�WH[WXDO�PHDQLQJVª��+DQG��������S��������,I�PRVW�RI�WKH�LPDJHV�ZH�
HQFRXQWHU�RQOLQH�DUH�WR�EH�IRXQG�LQ�JURXSV��LV�WKH�VWXG\�RI�LQGLYLGXDO�LPDJ-
HV�VWLOO�D�YDOXDEOH�DSSURDFK"�)XUWKHUPRUH��VKRXOG�FDVXDO�DQG�YRODWLOH�ZD\V�
RI� ORRNLQJ� EH�PDWFKHG�ZLWK� HTXDOO\� FDVXDO� DQG� YRODWLOH� UHVHDUFK�PHWKRGV�
�/LVWHU�������"�:KDW�NLQG�RI�YLVXDO�DQDO\VLV�LV�QHHGHG�WR�XQSDFN�D�PXOWLSOH��
XQVWDEOH�DQG�PRELOH�LPDJH"
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Towards the folder of images: studying images in groups. 

7KH�VSHFL¿F�IHDWXUHV�RI�GLJLWDO�LPDJHV�UHTXLUH�IRU�DQ�DPHQGHG�DSSURDFK�
WR�WKHLU�VWXG\��7R�GHVFULEH�GLJLWDO�LPDJHV�DV�PXWDEOH�DUUDQJHPHQWV�RI�FRQWHQW��
DYDLODEOH�DW�DQ�XQSUHFHGHQWHG�VFDOH�DQG�HPEHGGHG�LQ�D�ODUJHU�HFRV\VWHP�RI�
XVHUV�DQG�SODWIRUPV��HQWDLOV�WR�UHFRQVLGHU�WKH�PHWKRGV�WKDW�KDYH�EHHQ�XVHG�XS�
XQWLO�QRZ�WR�VWXG\�VLQJOH��VWDEOH��VFDUFH�DQG�HQFORVHG�LPDJHV��6SHFL¿FDOO\��
ZH�QHHG�VWUDWHJLHV�WKDW�VKLIW�WKH�IRFXV�IURP�WKH�LQGLYLGXDO�LPDJH�WR�WKH�group 
of images�DV�WKH�XQLW�RI�DQDO\VLV��

,Q�D�UHVHDUFK�VHWWLQJ�IRU�WKH�VWXG\�RI�LPDJHV�LQ�JURXSV��RQH�EHJLQV�LQHYL-
WDEO\�ZLWK�D�IROGHU�RI�LPDJHV��7KH�VFHQDULR�RI�XVH��WR�XVH�D�WHUP�IURP�GHVLJQ�
UHVHDUFK��LV�WKDW�RI�D�IROGHU�IXOO�RI�LPDJHV�DQG�WKHLU�PHWDGDWD�ZKLFK�LV�RSHQ�
WR�LQWHUSUHWDWLRQ��7KH�IROGHU�RI�LPDJHV�LV�D�PHWDSKRU�WR�QRWH�WKH�DQDO\WLFDO�
VKLIW�WRZDUGV�WKH�FROOHFWLRQ�RI�LPDJHV��EXW�LW�DOVR�UHSUHVHQWV�D�YHU\�SUDFWLFDO�
VLWXDWLRQ��$IWHU�UHVHDUFK�TXHVWLRQV�DUH�IRUPXODWHG��D�OLVW�RI�VRXUFHV�FRPSLOHG�
and content is located and collected, the research path ends with a collection 
RI�LPDJHV�VDYHG�LQ�D�ORFDO�RU�VKDUHG�IROGHU��$W�WKLV�SRLQW��WKH�QHHG�WR�ORRN�
LQWR� WKH� FROOHFWLRQ� DULVHV��+RZ� GRHV� RQH� REVHUYH� D� JURXS� RI� LPDJHV� LQ� D�
VWUXFWXUHG�ZD\"�7KH� IROGHU��EXLOW�LQ� WR�PRVW�RSHUDWLQJ�V\VWHPV�� UHSUHVHQWV�
WKH�PRVW�FRPPRQ�LQWHUIDFH�IRU�D�VHW�RI�LPDJHV�LQ�D�UHVHDUFK�VHWWLQJ��GHVSLWH�
LWV�OLPLWHG�GLVSOD\�RSWLRQV��RIWHQ�OLPLWHG�WR�D�JULG�RU�OLVW�RI�LWHPV��5HVHDUFK�
SKRWR�PDQDJHPHQW�VRIWZDUHV1�XVXDOO\�RIIHU�HQKDQFHG�IXQFWLRQV��VXFK�DV�DG-
YDQFHG�VHDUFK�RU�HDVLHU�LPDJH�DQQRWDWLRQ���EXW�GR�QRW�SURYLGH�QHZ�FXVWRP�
display options.

7KH�VWXG\�RI�GLJLWDO�LPDJHV�in groups should be supported by the design 
RI�ad hoc YLVXDO�LQWHUIDFHV��$V�VFKRODU�-RKDQQD�'UXFNHU��������KDV�DUJXHG��
YLVXDO�PRGHOV�DUH�IDU�IURP�EHLQJ�LQQRFHQW��EXW�UDWKHU�HPEHG�VSHFL¿F�ZD\V�RI�
WKLQNLQJ��5HODWHGO\��WKH�GHVLJQ�RI�WDLORUHG�GLVSOD\�VROXWLRQV�IRU�D�VHW�RI�LPDJ-
HV�PD\�SURPRWH�SDUWLFXODU�©ZD\V�RI�VHHLQJª��%HUJHU���������ZKLOH�UHQGHULQJ�
GLI¿FXOW�RWKHU�OLQHV�RI�HQTXLU\��)RU�WKLV�UHDVRQ��WKH�ZD\V�LQ�ZKLFK�D�IROGHU�RI�
LPDJHV�LV�GLVSOD\HG�VKRXOG�QRW�EH�OLPLWHG�WR�WKH�RSWLRQV�RIIHUHG�E\�DYDLODEOH�
VRIWZDUHV��EXW�UDWKHU�FDUHIXOO\�GHVLJQHG�EDVHG�RQ�UHVHDUFKHUV¶�QHHGV�

2QH�SURSRVLWLRQ�IRU�WKH�VWXG\�RI�D�IROGHU�RI�LPDJHV�LV�ZKDW�,�KDYH�WHUPHG�
©WKH�GHVLJQ�RI�FRPSRVLWH�LPDJHVª��&RORPER���������D�FRPSRVLWH�LPDJH�LV�
WKH�UHVXOW�RI�WKH�FRPELQDWLRQ�RI�PXOWLSOH�LPDJHV�LQWR�D�QHZ�V\QWKHWLF�DUWLIDFW��

1� )RU� H[DPSOH�� WKH� ©5HVHDUFK� 3KRWR�0DQDJHPHQW� VRIWZDUHª�7URS\� �5R\� 5RVHQ]ZHLJ�
&HQWHU�IRU�+LVWRU\�DQG�1HZ�0HGLD���������GHYHORSHG�DW�WKH�*HRUJH�0DVRQ�8QLYHUVLW\��PDNHV�
WKH�PDQDJHPHQW�RI�UHVHDUFK�YLVXDO�PDWHULDO�HDVLHU��IURP�DQQRWDWLRQ�WR�DGYDQFHG�VHDUFKLQJ��\HW�
LW�RQO\�DOORZV�XVHUV�H[SORUH�D�FROOHFWLRQ�RI�LPDJHV�LQ�D�UHJXODU�JULG��KWWSV���WURS\�RUJ��
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WKDW�VXSSRUWV�UHVHDUFKHUV¶�LQWHUSUHWDWLYH�ZRUN��)RU�H[DPSOH��D�JULG�RI�LPDJHV�
RUGHUHG�E\�WLPH�RI�XSORDG�PD\�EH�UHSXUSRVHG�DV�D�QDUUDWLYH�IRUPDW��&RORP-
ER�DQG�$]]L��������� OD\HULQJ�GLPPHG� LPDJHV� LQWR�RQH�FRPSRVLWH�KHOSV� WR�
VXPPDUL]H�YLVXDO�IHDWXUHV��3HDUFH�et al.��������1LHGHUHU���������RU�WKH�RUJDQ-
L]DWLRQ�RI�D�VHW�RI�LPDJHV�LPDJHV�EDVHG�RQ�FRQWHQW�VLPLODULW\�PD\�EH�XVHG�WR�
VWLPXODWH�WKH�GHWHFWLRQ�RI�WKHPDWLF�FOXVWHUV��¿J�����

 

)LJ����±�,Q�D�UHVHDUFK�SURMHFW�FRQFHUQHG�ZLWK�WKH�RQOLQH�PDSSLQJ�RI�WKH�LVVXH�RI�XUEDQ�QDWXUH�
�5LFFL�HW�DO����������UHVHDUFKHUV��GHVLJQHUV��DQG�H[SHUWV�FROOHFWLYHO\�LQWHUSUHW�D�FRPSRVLWH�LP�
DJH��,PDJHV�IURP�7ZLWWHU�DUH�JURXSHG�LQ�WKH�SDJH�EDVHG�RQ�VLPLODULW\��WRS�OHIW���WKXV�HQFRXUDJ�
LQJ� WKH�GHWHFWLRQ�RI� WKHPDWLF� FOXVWHUV� �WRS� ULJKW���5HVHDUFKHUV�DQQRWDWH� WKHLU� DQDO\VLV� RQ�D�
VHFRQG�OD\HU��ERWWRP�OHIW���WKDW�LV�WKHQ�VXPPDUL]HG�LQ�D�GLDJUDPPDWLF�IRUP��ERWWRP�ULJKW��

Conclusions

,Q�WKLV�WH[W��,�KDYH�DUJXHG�IRU�DQ�DSSURDFK�WR�YLVXDO�UHVHDUFK�DWWXQHG�WR�
WKH�QHWZRUNHG�QDWXUH�RI�GLJLWDO�LPDJHV��6SHFL¿FDOO\�,�KDYH�PDGH�WKH�FDVH�IRU�
WKH�DQDO\VLV�RI�FROOHFWLRQV�RI�LPDJHV�DV�RSSRVHG�WR�LQGLYLGXDO�RQHV��,�KDYH�
WKHQ�DUJXHG�LQ�IDYRU�RI� WKH�GHVLJQ�RI�ad hoc� LQWHUIDFHV�IRU� WKH�DQDO\VLV�RI�
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VXFK�FROOHFWLRQV��7KH�UDWLRQDOH�IRU�WKLV�SURSRVDO�LV�WKH�DFNQRZOHGJPHQW�WKDW�
WR�VWXG\�D�UDGLFDOO\�QHZ�NLQG�RI�LPDJH��GLJLWDO�DQG�QHWZRUNHG��ZH�DOVR�QHHG�
WR�GHVLJQ�D�QHZ�W\SH�RI�LPDJH��2QH�WKDW�LV�DEOH�WR�DJJUHJDWH�DQG�UHFRPSRVH�
PXOWLSOH�DQG�IUDPHOHVV�IRUPDWLRQV�FROOHFWHG�RQOLQH�LQWR�VWDEOH�DUWLIDFWV�RSHQ�
to inspection.
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