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)LJXUH ���� /DQGJDWH·V SUHYLRXV YHUVLRQ RI WKH )LUH:DWFK ZHEVLWH �/DQGJDWH� ������ 7KLV YHUVLRQ RI )LUH:DWFK ZDV
FUHDWHG IRU HPHUJHQF\ VHUYLFHV SHUVRQQHO� $V D UHVXOW� WKH LQWHUIDFH RIIHUV VXEVWDQWLDO IXQFWLRQDOLW\ EXW ODFNV XVDELOLW\
IRU D QRQ�WHFKQLFDO DXGLHQFH�
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7DEOH ���� 8VDELOLW\ HQJLQHHULQJ SULQFLSOHV �&DUUROO� ����� SS� ������� 7KHVH WKUHH SULQFLSOHV FRQVLGHU PHDVXUDEOH
REMHFWLYHV� XVHU SDUWLFLSDWLRQ DQG FRVW HIIHFWLYHQHVV DQG DUH FHQWUDO WR XVDELOLW\ HQJLQHHULQJ�

7DEOH ���� 1LHOVHQ·V ������ SDUD� �� WHQ XVDELOLW\ SULQFLSOHV IRU KHXULVWLF HYDOXDWLRQ� 7KHVH SULQFLSOHV DUH FRQVLGHUHG
´UXOHV RI WKXPEµ UDWKHU WKDQ VSHFLÀF JXLGHOLQHV�





7DEOH ���� 7RJQD]]LQL·V ������ )LUVW 3ULQFLSOHV RI ,QWHUDFWLRQ 'HVLJQ�













7DEOH ���� �� /DZV RI 6LPSOLFLW\ �0DHGD� ����� S� L[�� 6LPSOLFLW\ LV D GHVLJQ PHWKRG IRU LPSURYLQJ XVDELOLW\�



7DEOH ���� &ODVVLF ZHE GHVLJQ SULQFLSOHV �%RXOWRQ� ������































)LJXUH ���� 7KH 3355 �SUHYHQWLRQ� SUHSDUDWLRQ� UHVSRQVH� UHFRYHU\� &ULVLV 0DQDJHPHQW 0RGHO �+RVLH 	 6PLWK� �����
S� ���� 7KLV LV DQ LWHUDWLYH PRGHO ZKHUH WKH IRXU HOHPHQWV DUH LQWHUUHODWHG�























7DEOH ���� 1RQ�IXQFWLRQDO XVHU UHTXLUHPHQWV �/DQIUDQFKL 	 ,UHVRQ� ����� S� �����
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)LJXUH ���� 7KH FRPSOHWH PRGHO RI LQWHUDFWLRQ GHVLJQ UHVHDUFK �)DOOPDQ� ����� S� ���� 7KLV PRGHO FDWHJRULVHV GHVLJQ
UHVHDUFK DV GHVLJQ SUDFWLFH� GHVLJQ VWXGLHV RU GHVLJQ H[SORUDWLRQ�













)LJXUH ���� 7D\ORU DQG &KHYHUVW·V ������ S� �� LWHUDWLYH� SDUWLFLSDWRU\ DSSURDFK� 7KLV PRGHO VKRZV KRZ SDUWLFLSDWRU\
GHVLJQ LV LQIRUPHG E\ H[LVWLQJ WKHRU\ DQG SURGXFHV D WDQJLEOH RXWSXW�



)LJXUH ���� $FWLRQ UHVHDUFK F\FOH �,OOXVWUDWLRQ� 0HGOH\ LQ &URXFK 	 3HDUFH� ����� S� ����� 7KLV F\FOH� VLPLODU WR 7D\ORU
DQG &KHYHUVW·V ������ S� �� LWHUDWLYH SURFHVV� LQYROYHV IRXU VWDJHV RI SODQQLQJ� GHVLJQLQJ� REVHUYLQJ DQG UHÁHFWLQJ�
%RWK RI WKHVH SURFHVVHV OHDG WR QHZ NQRZOHGJH�



7DEOH ���� 6WDJHV RI DQ LWHUDWLYH DFWLRQ UHVHDUFK GHVLJQ SURFHVV� 7KLV WDEOH GHVFULEHV HDFK RI WKH IRXU VWDJHV DQG DOVR
GHVFULEHV DQ RYHUYLHZ RI ZKDW ZDV GRQH IRU WKHVH VWDJHV LQ WKH )LUH:DWFK UHGHVLJQ SURFHVV�





)LJXUH ���� 7KLV ÀJXUH GHPRQVWUDWHV KRZ WKH VKLIW IURP XVHU�FHQWUHG GHVLJQ� WR SDUWLFLSDWRU\ GHVLJQ DQG ÀQDOO\ WR
VHUYLFH GHVLJQ� KDV FRQVLGHUHG WKH UROH RI WKH XVHU� 6HUYLFH GHVLJQ H[SDQGV WKLV YLHZ E\ LQYROYLQJ DOO VWDNHKROGHUV DQG
FRQVLGHULQJ WKH HQWLUH VRFLR�WHFKQLFDO FRQWH[W RI D VHUYLFH�







)LJXUH ���� 2YHUYLHZ RI VFHQDULR�EDVHG UHTXLUHPHQWV DQDO\VLV �5RVVRQ 	 &DUUROO� ����� S� ���� 7KLV DQDO\VLV LQYROYHV
HVWDEOLVKLQJ GHVFULSWLRQV RI D URRW FRQFHSW� ÀHOG VWXGLHV� VXPPDULHV� SUREOHP VFHQDULRV DQG FODLPV DQDO\VLV�



7DEOH ���� &RRSHU HW DO·V ������ IUDPHZRUN IRU FUHDWLQJ UHTXLUHPHQWV� 5HTXLUHPHQWV DUH VRUWHG LQWR FDWHJRULHV RI
IXQFWLRQDO� GDWD DQG RWKHU UHTXLUHPHQWV� 5HTXLUHPHQWV ZHUH HVWDEOLVKHG LQ WKH SODQQLQJ VWDJH RI HDFK GHVLJQ LWHUDWLRQ�



7DEOH ���� 5RVVRQ DQG &DUUROO·V ������ HOHPHQWV FKDUDFWHULVWLF RI LQWHUDFWLRQ VFHQDULRV� 7KH VFHQDULR HOHPHQWV ZHUH
GHVFULEHG LQ WKH FRQWH[W RI WKH UHGHVLJQHG )LUH:DWFK�



7DEOH ���� 6WDNHKROGHU OLVW VKRZLQJ WKH WZR SULPDU\ VWDNHKROGHUV LQYROYHG LQ WKH )LUH:DWFK UHGHVLJQ SURFHVV� 7KH
SULPDU\ VWDNHKROGHUV DUH WKH HQG XVHUV VLWXDWHG LQ UXUDO DQG UHPRWH FRPPXQLWLHV LQ :HVWHUQ $XVWUDOLD� SOXV WKH VHUYLFH
SURYLGHU� /DQGJDWH�





)LJXUH ���� 7KH VHUYLFH EOXHSULQW� $ VHUYLFH EOXHSULQW LV D YLVXDO UHSUHVHQWDWLRQ RI ´WKH UHVRXUFHV QHHGHG WR HQDFW WKH
UHGHVLJQHG SURGXFW�VHUYLFH V\VWHPµ �)RUOL]]L 	 =LPPHUPDQ� ����� S� ���















)LJXUH ���� 7KH LWHUDWLYH GHVLJQ SURFHVV XQGHUWDNHQ LQ WKLV UHVHDUFK� 7KLV LWHUDWLYH GHVLJQ DSSURDFK LV EDVHG RQ WKH
LWHUDWLYH DFWLRQ UHVHDUFK SURFHVV IURP 6WLFNGRUQ DQG 6FKQHLGHU ������ S� ���� DV ZHOO DV WKH SDUWLFLSDWRU\ LWHUDWLYH
SURFHVV GHVFULEHG E\ 7D\ORU DQG &KHYHUVW ������ S� �� WKDW ZDV DOVR XQGHUWDNHQ LQ D UXUDO VHWWLQJ�





7DEOH ���� *XLGHOLQHV IRU WKH SURWRW\SH� 7KHVH JXLGHOLQHV ZHUH IRUPHG IURP VHYHUDO RI WKH LQWHUDFWLRQ GHVLJQ� +&,
DQG ZHE GHVLJQ JXLGHOLQHV GLVFXVVHG LQ WKH SUHYLRXV FKDSWHU� 7KLV OLVW LQIRUPHG WKH LQLWLDO GHVLJQ RI WKH SURWRW\SH� DV
GHVFULEHG LQ WKH QH[W FKDSWHU�















7DEOH ���� )RUPDO VWUXFWXUH RI D GHVLJQ SDWWHUQ LQ LQWHUDFWLRQ GHVLJQ �%RUFKHUV� ������ $OWKRXJK SDWWHUQV FDQ KDYH WKLV
IRUPDO VWUXFWXUH� %RUFKHUV ������ QRWHG WKDW WKH VWUXFWXUH LV ÁH[LEOH LQ RUGHU WR HQVXUH WKDW LW LV UHDGDEOH DQG FOHDU�







)LJXUH ���� &RRSHU HW DO·V ������ S� ��� H[DPSOH RI WKUHH VLPSOH SHUVRQDV� 7KHVH SHUVRQDV ZHUH FUHDWHG WR LOOXVWUDWH
KRZ HYHQ VLPSOH SHUVRQDV FRXOG LQIRUP WKH GHVLJQ RI PRWRU YHKLFOHV�



7DEOH ���� *UXGLQ DQG 3UXLWW·V ������ H[DPSOH RI D IRXQGDWLRQ GRFXPHQW IRU SHUVRQDV WKDW WKH\ XVH DV D VWDUWLQJ SRLQW
IRU FUHDWLQJ SHUVRQDV� 7KLV IUDPHZRUN IRU D SHUVRQD LV PRUH GHWDLOHG WKDQ WKH VLPSOH H[DPSOH JLYHQ E\ &RRSHU HW DO
�������
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)LJXUH ���� 7KH SODQQLQJ VWDJH RI WKH ÀUVW LWHUDWLRQ RI WKH GHVLJQ SURFHVV GHVFULEHG LQ WKH SUHYLRXV FKDSWHU� 7KH SODQ�
QLQJ VWDJH LQYROYHV WKH GHYHORSPHQW RI ´D WKHRU\ RI KRZ WR VROYH FHUWDLQ SUREOHPVµ �6WLFNGRUQ 	 6FKQHLGHU� ����� S�
����� 7KLV WKHRU\ LQFOXGHG DGGUHVVLQJ VLPSOLFLW\ DV D GHVLJQ JRDO� WKH UROH RI UKHWRULF LQ GHVLJQLQJ DQ LQWHUIDFH DQG KRZ
VFHQDULR�EDVHG GHVLJQ DQG WKH SHUVRQDV IUDPHZRUN FRXOG EH XVHG WR FRQVLGHU WKH GHVLJQ IURP WKH XVHUV· SHUVSHFWLYH�





)LJXUH ���� /DQGJDWH·V SUHYLRXV YHUVLRQ RI WKH )LUH:DWFK ZHEVLWH �/DQGJDWH� ������ 7KLV VFUHHQVKRW ZDV ÀUVW LQWUR�
GXFHG LQ &KDSWHU � �)LJXUH �����









7DEOH ���� 'HVFULSWLRQV RI FKDUDFWHULVWLF HOHPHQWV ZLWKLQ WKH FRQWH[W RI UHGHVLJQLQJ WKH )LUH:DWFK LQWHUIDFH� 7KHVH
HOHPHQWV FRPH IURP 5RVVRQ DQG &DUUROO·V ������ WDEOH RI FKDUDFWHULVWLF HOHPHQWV� ZKLFK DUH GHVFULEHG LQ 7DEOH ����





)LJXUH ���� 9LVXDO UHSUHVHQWDWLRQV RI WKH SHUVRQDV IUDPHZRUN� 7KHVH SHUVRQDV ZHUH FRQVLGHUHG UHSUHVHQWDWLYH RI WKH
W\SHV RI SHRSOH RQH ZRXOG ÀQG LQ D UHPRWH WRZQ VXFK DV .XQXQXUUD� 7KH SHUVRQDV IUDPHZRUN H[SODLQHG VHYHUDO RI
HDFK SHUVRQD·V FKDUDFWHULVWLFV LQ GHWDLO� LQFOXGLQJ DQ LQGLJHQRXV ODQG PDQDJHU� D ORFDO SROLFH RIÀFHU� D ORFDO FRPPXQLW\
UHSUHVHQWDWLYH� D SDVWRUDOLVW� D WRXULVW RSHUDWRU DQG D ORFDO YROXQWHHU� ,OOXVWUDWLRQV E\ 'U� 6WXDUW 0HGOH\�



















)LJXUH ���� 7KH SURWRW\SLQJ DQG GHVLJQLQJ VWDJH IURP WKH ÀUVW LWHUDWLRQ RI WKH GHVLJQ SURFHVV� 7KLV VWDJH ZDV LQIRUPHG
E\ WKH WKHRU\ DQG NQRZOHGJH H[SODLQHG LQ WKH SUHYLRXV SODQQLQJ VWDJH� 7KH SURWRW\SH JHQHUDWHG LQ WKLV VWDJH ZDV WKH
ÀUVW LWHUDWLRQ RI WKH GHVLJQ DUWHIDFW WKDW HYROYHG WKURXJKRXW PXOWLSOH LWHUDWLRQV RI WKH GHVLJQ SURFHVV�





)LJXUH ���� $ ZLUHIUDPH �%URZQ� ����� VKRZLQJ WKH YDULRXV HOHPHQWV WKDW IHDWXUHG LQ WKH ÀUVW LWHUDWLRQ RI WKH SURWRW\SH�
7KH ZLUHIUDPH VKRZV DQ RXWOLQH RI ZKHUH HOHPHQWV ZHUH WR EH SODFHG LQ WKH DFWXDO ZRUNLQJ SURWRW\SH� 7KHVH HOHPHQWV
LQFOXGHG WKH ORJR� D PHQX� QDYLJDWLRQ IRU PDS OD\HUV DQG WKH PDS FRPSRQHQW LWVHOI� ZKLFK LQFOXGHG PDS FRQWUROV IRU
]RRPLQJ LQ DQG RXW DQG D ER[ IRU XVHUV WR VHDUFK IRU WKHLU ORFDWLRQ�







)LJXUH ���� 7KH ÀUVW LWHUDWLRQ RI WKH SURWRW\SH LQWHUIDFH� 7KLV LWHUDWLRQ ZDV WKH UHVXOW RI WKH SODQQLQJ VWDJH� ZKLFK XVHG
VFHQDULR�EDVHG GHVLJQ DQG WKH SHUVRQDV IUDPHZRUN� DORQJ ZLWK LQSXW IURP WKH VHUYLFH SURYLGHU /DQGJDWH� ,W DOVR
GHPRQVWUDWHG KRZ VLPSOLFLW\ FRXOG EH D GHVLJQ JRDO� DV ZHOO DV KRZ UKHWRULF FDQ EH FRQVLGHUHG GXULQJ WKH GHVLJQ RI
DQ LQWHUIDFH�



)LJXUH ���� $ FRPSDULVRQ RI WKH ÀUH KRWVSRWV �WRS URZ� DQG OLJKWQLQJ VWULNHV �ERWWRP URZ�� 'DWD IURP WKH ROG H[SHUW�
XVHU YHUVLRQ RI )LUH:DWFK VLWH LV VKRZQ RQ WKH OHIW DQG GDWD IURP WKH ÀUVW LWHUDWLRQ RI WKH SURWRW\SH LV VKRZQ RQ WKH
ULJKW� &KDQJLQJ WKH VKDSH RI WKH LFRQV WR EHWWHU UHSUHVHQW WKHLU UHVSHFWLYH OD\HUV ZDV GRQH WR EHWWHU FRQYH\ WKHLU PHDQ�
LQJ WR XVHUV�





)LJXUH ���� &RPSDULVRQ VKRZLQJ WKH GLIIHUHQFH EHWZHHQ WKH VHDUFK IXQFWLRQDOLW\ RI WKH SUHYLRXV H[SHUW�XVHU YHUVLRQ
RI )LUH:DWFK RQ WKH OHIW DQG WKH VHDUFK IXQFWLRQDOLW\ RI WKH ÀUVW LWHUDWLRQ RI WKH SURWRW\SH RQ WKH ULJKW� 7KH IRXU IHDWXUHV
IURP WKH SUHYLRXV H[SHUW�XVHU YHUVLRQ LQFOXGH VHDUFKLQJ E\ ORQJLWXGH DQG ODWLWXGH� ]RRP IXQFWLRQDOLW\ DQG VHDUFKLQJ
E\ SDVWRUDO VWDWLRQ QDPH RU WRZQ QDPH� 7KH ORFDWLRQ VHDUFK RQ WKH ULJKW DOORZHG XVHUV WR VHDUFK ZLWK ODWLWXGH DQG
ORQJLWXGH� D WRZQ QDPH RU DGGUHVV�



)LJXUH ���� &XUUHQW ÀUH KRWVSRW LQIRUPDWLRQ LQ WKH SUHYLRXV H[SHUW�XVHU YHUVLRQ �OHIW� DQG FXUUHQW ÀUH KRWVSRW LQIRUPDWLRQ
LQ WKH LQLWLDO SURWRW\SH LQWHUIDFH �ULJKW�� 7KH SUHYLRXV H[SHUW�XVHU YHUVLRQ LQFOXGHG KRWVSRWV IURP 02',6� 12$$ DQG
*(2� DV ZHOO DV WKH GHIDXOW KRWVSRWV� $UFKLYHV JRLQJ EDFN VHYHUDO \HDUV ZHUH LQFOXGHG� ,Q WKH ÀUVW LWHUDWLRQ RI WKH
SURWRW\SH� RQO\ WKH FXUUHQW ÀUH KRWVSRWV� IURP ���� KRXUV� ZHUH VKRZQ�



)LJXUH ����� %XUQW DUHDV LQIRUPDWLRQ LQ WKH SUHYLRXV H[SHUW�XVHU YHUVLRQ �OHIW� DQG EXUQW DUHDV LQIRUPDWLRQ LQ WKH LQLWLDO
SURWRW\SH LQWHUIDFH �ULJKW��



)LJXUH ����� $HULDO YLHZ RI WKH WHUUDLQ DQG RWKHU LPDJHU\ LQIRUPDWLRQ LQ WKH SUHYLRXV H[SHUW�XVHU YHUVLRQ �OHIW� DQG
VDWHOOLWH LQIRUPDWLRQ LQ WKH LQLWLDO SURWRW\SH LQWHUIDFH �ULJKW�� 7KH SUHYLRXV H[SHUW XVHU YHUVLRQ SURYLGHG 02',6 VDWHO�
OLWH LPDJHU\� /DQGVDW LPDJHU\ DQG DHULDO SKRWRJUDSK\� 7KH ÀUVW LWHUDWLRQ RI WKH SURWRW\SH RQO\ KDG RQH VDWHOOLWH YLHZ�
SURYLGHG E\ *RRJOH 0DSV�



)LJXUH ����� :HDWKHU LQIRUPDWLRQ �UHIHUUHG WR DV PHWHRURORJLFDO REVHUYDWLRQV� LQ WKH SUHYLRXV H[SHUW�XVHU YHUVLRQ �OHIW�
DQG ZHDWKHU LQIRUPDWLRQ LQ WKH LQLWLDO SURWRW\SH LQWHUIDFH �ULJKW��

)LJXUH ����� /LJKWQLQJ VWULNH LQIRUPDWLRQ LQ WKH SUHYLRXV H[SHUW�XVHU YHUVLRQ �OHIW� DQG OLJKWQLQJ VWULNH LQIRUPDWLRQ LQ WKH
LQLWLDO SURWRW\SH LQWHUIDFH �ULJKW��





)LJXUH ����� 7KH H[SORULQJ VWDJH RI WKH ÀUVW LWHUDWLRQ RI WKH GHVLJQ SURFHVV� $OWKRXJK WKH H[SORULQJ VWDJH UHTXLUHV
LQSXW IURP XVHUV� WKLV ZDV QRW SRVVLEOH GXH WR WKH ORJLVWLFV RI WKH SURMHFW� DV ZDV H[SODLQHG LQ WKH SODQQLQJ VWDJH� 7R
FRPSHQVDWH IRU WKH ODFN RI LQLWLDO LQSXW IURP DFWXDO XVHUV� VFHQDULR�EDVHG GHVLJQ DQG D SHUVRQDV IUDPHZRUN ZHUH XVHG�







)LJXUH ����� 7KH UHÁHFWLQJ VWDJH RI WKH ÀUVW LWHUDWLRQ RI WKH GHVLJQ SURFHVV� ,QVWHDG RI UHÁHFWLQJ RQ WKH GLUHFW IHHGEDFN
IURP SDUWLFLSDQWV �DV LQ WKH QH[W LWHUDWLRQV RI WKH GHVLJQ SURFHVV� KHUH� UHÁHFWLRQV LQFOXGHG WKH UROH RI WKH YDULRXV WKH�
RUHWLFDO DSSURDFKHV WR WKH GHVLJQ� ZLWK HPSKDVLV RQ WKH UROH RI VFHQDULR�EDVHG GHVLJQ� WKH SHUVRQDV IUDPHZRUN DQG
VLPSOLFLW\ DV D GHVLJQ JRDO�
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)LJXUH ���� 7KH SODQQLQJ VWDJH RI WKH VHFRQG LWHUDWLRQ RI WKH GHVLJQ SURFHVV� ,Q WKLV SODQQLQJ VWDJH� LW ZDV LW ZDV FRQ�
VLGHUHG QHFHVVDU\ WR HQJDJH GLUHFWO\ ZLWK FRPPXQLW\�EDVHG XVHUV IURP .XQXQXUUD� 7KLV ZDV FRQVLGHUHG QHFHVVDU\
IRU WZR UHDVRQV� WR JDXJH WKH XVHIXOQHVV IXQFWLRQDOLW\ SURYLGHG E\ WKH SURWRW\SH LQWHUIDFH H[SODLQHG LQ WKH SUHYLRXV
FKDSWHU DQG WR WHVW LWV XVDELOLW\�





)LJXUH ���� 7KH SURWRW\SLQJ DQG GHVLJQLQJ VWDJH RI WKH VHFRQG GHVLJQ LWHUDWLRQ� 7KH GHVLJQ ZDV QRW VLJQLÀFDQWO\
FKDQJHG IURP WKH SUHYLRXV LWHUDWLRQ DV LW ZDV GHHPHG QHFHVVDU\ WR JDLQ IHHGEDFN IURP DFWXDO FRPPXQLW\�EDVHG XVHUV
SULRU WR PDNLQJ IXUWKHU FKDQJHV WR WKH GHVLJQ SURFHVV�



)LJXUH ���� 7KH H[SORULQJ VWDJH RI WKH VHFRQG GHVLJQ LWHUDWLRQ� 7KLV H[SORULQJ VWDJH ZDV ZKHUH WKH ÀUVW GLUHFW HQ�
JDJHPHQW ZLWK DFWXDO FRPPXQLW\�EDVHG XVHUV WRRN SODFH� 7KH XVHU HQJDJHPHQW LQYROYHG D FDUG V\VWHP IRU UDWLQJ WKH
IHDWXUHV RI )LUH:DWFK� IROORZHG E\ XVHU WHVWLQJ RI WKH LQWHUIDFH DQG D VHPL�VWUXFWXUHG LQWHUYLHZ GLVFXVVLQJ XVDELOLW\ RI
WKH LQWHUIDFH DQG FRPPXQLFDWLRQV LVVXHV DURXQG EXVKÀUHV�







)LJXUH ���� 7KH FDUGV GHVFULELQJ WKH YDULRXV IHDWXUHV SURSRVHG IRU WKH UHGHVLJQHG FRPPXQLW\�EDVHG XVHU YHUVLRQ RI
)LUH:DWFK� 7KHVH FDUGV GHVFULEHG VHYHQ IHDWXUHV IRU SDUWLFLSDQWV WR UDWH E\ SODFLQJ WKH FDUGV LQ RQH RI WKH FDWHJRULHV
VKRZQ LQ )LJXUH ���� 7ZR EODQN FDUGV ZHUH JLYHQ WR SDUWLFLSDQWV LI WKH\ WKRXJKW WKDW D IHDWXUH VKRXOG EH LQFOXGHG WKDW
ZDV QRW FRYHUHG E\ WKH VHYHQ FDUGV SURYLGHG�



)LJXUH ���� &DWHJRULHV IRU VRUWLQJ WKH FDUGV GHVFULELQJ WKH IHDWXUHV RI WKH UHGHVLJQHG )LUH:DWFK �)LJXUH ����� 3DUWLFL�
SDQWV SODFHG HDFK FDUG LQ D FDWHJRU\ DQG ZHUH WKHQ JLYHQ WKH RSWLRQ WR HODERUDWH RQ WKHLU GHFLVLRQ�

7DEOH ���� 6HPL�VWUXFWXUHG LQWHUYLHZ JXLGH TXHVWLRQV IRU WKH ÀUVW VWDJH RI GDWD FROOHFWLRQ� 7KHVH TXHVWLRQV ZHUH IR�
FXVHG RQ XVDELOLW\ EXW DOVR DVNHG GHPRJUDSKLF LQIRUPDWLRQ DQG LQIRUPDWLRQ DERXW KRZ SDUWLFLSDQWV DFFHVVHG WKH LQWHU�
QHW� 7KH PDMRULW\ RI WKHVH TXHVWLRQV FDPH IURP WKH 6\VWHP 8VDELOLW\ 6FDOH �%URRNH� ������





7DEOH ���� 2FFXSDWLRQV DQG GHVFULSWLRQV RI WKH VHYHQ SDUWLFLSDQWV FKRVHQ IRU XVHU WHVWLQJ DQG LQWHUYLHZLQJ LQ .X�
QXQXUUD� 7KHVH SDUWLFLSDQWV ZHUH FKRVHQ EDVHG RQ WKH VFHQDULR�EDVHG GHVLJQ DQG SHUVRQDV IUDPHZRUN DQDO\VLV XQ�
GHUWDNHQ LQ WKH LQLWLDO GHVLJQ VWDJH GHVFULEHG LQ &KDSWHU ��





)LJXUH ���� 7KH UHÁHFWLQJ VWDJH RI WKH ÀUVW LWHUDWLRQ RI WKH GHVLJQ SURFHVV� ,QVWHDG RI UHÁHFWLQJ RQ WKH GLUHFW IHHGEDFN
IURP SDUWLFLSDQWV �DV LQ WKH QH[W LWHUDWLRQV RI WKH GHVLJQ SURFHVV� KHUH� UHÁHFWLRQV LQFOXGHG WKH UROH RI WKH YDULRXV WKH�
RUHWLFDO DSSURDFKHV WR WKH GHVLJQ� ZLWK HPSKDVLV RQ WKH UROH RI VFHQDULR�EDVHG GHVLJQ� WKH SHUVRQDV IUDPHZRUN DQG
VLPSOLFLW\ DV D GHVLJQ JRDO�



7DEOH ���� 3DUWLFLSDQW UDWLQJV IRU WKH VHYHQ IHDWXUHV RI WKH )LUH:DWFK SURWRW\SH� 7KHVH IHDWXUHV ZHUH EDVHG RQ WKH
SUHYLRXV H[SHUW�XVHU YHUVLRQ RI WKH )LUH:DWFK ZHEVLWH DQG WKH PDMRULW\ RI WKHP IHDWXUHG LQ WKH SURWRW\SH LQWHUIDFH
WHVWHG ZLWK WKHVH XVHUV� 7KHVH VFRUHV ZHUH EDVHG RQ WKH UDWLQJV WKDW XVHUV JDYH GXULQJ WKH FDUG VRUWLQJ V\VWHP�



7DEOH ���� 5DWLQJV RI )LUH:DWFK SURWRW\SH IHDWXUHV� 8VHU UDWLQJV IURP WKH FDUG�VRUWLQJ V\VWHP WR JDXJH WKH XVHIXOQHVV
RI )LUH:DWFK IHDWXUHV� 7KH RFFXSDWLRQV RI WKH VL[ SDUWLFLSDQWV ZKR WRRN SDUW DUH GHVFULEHG LQ WKH IDU OHIW FROXPQ� 7KH
UDWLQJV XVHG ZHUH YHU\ XVHIXO �98�� VRPHZKDW XVHIXO �68�� VRPHZKDW QRQ�XVHIXO �618� DQG YHU\ QRQ�XVHIXO �918��
6RPH IHDWXUHV ZHUH QRW UDWHG �15� E\ VRPH SDUWLFLSDQWV�





























)LJXUH ���� 7KH SODQQLQJ VWDJH RI WKH WKLUG LWHUDWLRQ RI WKH GHVLJQ SURFHVV� 7KLV SODQQLQJ VWDJH LQFRUSRUDWHG IHHGEDFN
IURP WKH ÀUVW URXQG RI HQJDJHPHQW ZLWK DFWXDO FRPPXQLW\�EDVHG XVHUV� $ VHW RI UHTXLUHPHQWV DURVH IURP WKLV IHHG�
EDFN� ZKLFK ZHUH DGGUHVVHG LQ WKH QH[W SURWRW\SLQJ DQG GHVLJQLQJ VWDJH�





)LJXUH ���� 7KH SURWRW\SLQJ DQG GHVLJQLQJ VWDJH RI WKH WKLUG LWHUDWLRQ RI WKH GHVLJQ SURFHVV� 7KLV VWDJH LQFRUSRUDWHG
WKH UHTXLUHPHQWV IRUPHG LQ WKH SUHYLRXV SODQQLQJ VWDJH� ZKLFK DGGUHVVHG WKH LVVXHV WKDW DURVH LQ WKH SUHYLRXV URXQG RI
XVHU HQJDJHPHQW�



)LJXUH ���� 7KH SURWRW\SH UXQQLQJ RQ D GHVNWRS ZHE EURZVHU DIWHU WKH ÀUVW URXQG RI XVHU IHHGEDFN� 7KLV LWHUDWLRQ RI
WKH SURWRW\SH PDGH WKH VDWHOOLWH DQG ZHDWKHU LQIRUPDWLRQ PRUH SURPLQHQW� ,W DOVR DGGHG DQ H[WUD \HDU RI EXUQW DUHD
LQIRUPDWLRQ DQG D SDJH IRU DOHUWV� )XUWKHU FKDQJHV ZHUH PDGH DIWHU WKH VHFRQG URXQG RI XVHU IHHGEDFN�

)LJXUH ����� 7KH SURWRW\SH UXQQLQJ RQ D PRELOH SKRQH ZHE EURZVHU� 7KH LQLWLDO IHHGEDFN LQGLFDWHG WKDW PRVW XVHUV KDG
DFFHVV WR PRELOH RU WDEOHW GHYLFHV� VR LW ZDV QHFHVVDU\ WR HQVXUH WKDW WKH GHYLFH GLVSOD\HG FRUUHFWO\ RQ WKHVH GHYLFHV�
0RELOH DQG WDEOHW GHYLFHV ZHUH FDWHUHG IRU XVLQJ UHVSRQVLYH GHVLJQ �0DUFRWWH� ������





)LJXUH ����� 7KH H[SORULQJ VWDJH RI WKH WKLUG LWHUDWLRQ RI WKH GHVLJQ SURFHVV� 7KLV H[SORULQJ VWDJH LQYROYHG WKH VHF�
RQG URXQG RI XVHU SDUWLFLSDWLRQ LQ .XQXQXUUD� 7KH UHVHDUFK LQVWUXPHQWV XVHG DJDLQ LQFOXGHG WKH FDUG�VRUWLQJ V\VWHP�
REVHUYDWLRQV DQG VHPL�VWUXFWXUHG LQWHUYLHZV�





7DEOH ���� $GGLWLRQDO TXHVWLRQV DVNHG WR SDUWLFLSDQWV LQ WKH VHFRQG URXQG RI XVHU WHVWLQJ DQG LQWHUYLHZV� 7KHVH TXHV�
WLRQV IRFXVHG RQ KRZ WR UDLVH FRPPXQLW\ DZDUHQHVV RI WKH )LUH:DWFK VHUYLFH� ZKDW VRFLDO PHGLD SODWIRUPV SHRSOH DQG
EXVLQHVVHV XVHG� DQG ZKHWKHU WKH\ ZDQWHG WKH RSWLRQ WR FRQWULEXWH FRQWHQW WR )LUH:DWFK�



7DEOH ���� 'HVFULSWLRQ RI WKH WHQ SDUWLFLSDQWV ZKR SDUWLFLSDWHG LQ WKH VHFRQG URXQG RI LQWHUYLHZV DQG XVHU WHVWLQJ�
7KHVH SDUWLFLSDQWV ZHUH SULPDULO\ ZRUNLQJ LQ WKH WRXULVP LQGXVWU\ RU LQ ORFDO VPDOO EXVLQHVVHV� NH\ DUHDV LQ WKH WRZQ
RI .XQXQXUUD�





7DEOH ���� 'HVFULSWLRQ RI SDUWLFLSDQWV ZKR SDUWLFLSDWHG LQ LQWHUYLHZV ZLWK WKH $5& UHVHDUFK RIÀFHU� 7KHVH SDUWLFLSDQWV
ZHUH DVNHG SULPDULO\ DERXW ZLGHU FRPPXQLFDWLRQV LVVXHV VXUURXQGLQJ EXVKÀUHV LQ WKH .LPEHUOH\ UHJLRQ�



)LJXUH ����� 7KH UHÁHFWLQJ VWDJH RI WKH WKLUG LWHUDWLRQ RI WKH GHVLJQ SURFHVV� 7KLV VWDJH UHÁHFWHG RQ WKH IHHGEDFN IURP
WKH VHFRQG URXQG RI GLUHFW XVHU HQJDJHPHQW� 7KLV LQFOXGHG DQDO\VLV RI WKH FDUG�VRUWLQJ V\VWHP UHVXOWV DQG WKHPDWLF
DQDO\VLV RI XVHU UHVSRQVHV WR WKH VHPL�VWUXFWXUHG LQWHUYLHZ� DORQJ ZLWK REVHUYDWLRQV�



7DEOH ���� 3DUWLFLSDQW UDWLQJV IURP WKH VHFRQG URXQG RI XVHU WHVWLQJ IRU WKH VHYHQ IHDWXUHV RI WKH )LUH:DWFK SURWRW\SH�

7DEOH ���� 8VHU UDWLQJV RI IHDWXUHV IURP WKH SURWRW\SH )LUH:DWFK LQWHUIDFH WKDW ZHUH LQFOXGHG LQ WKH FDUG�VRUWLQJ V\V�
WHP� 7KHVH UDWLQJV ZHUH XVHG WR JDXJH WKH XVHIXOQHVV RI WKH IHDWXUHV SURYLGHG E\ WKH SURWRW\SH LQWHUIDFH� 7KH RFFXSD�
WLRQV RI WKH VL[ SDUWLFLSDQWV ZKR WRRN SDUW DUH GHVFULEHG LQ WKH IDU OHIW FROXPQ� 7KH UDWLQJV XVHG ZHUH YHU\ XVHIXO �98��
VRPHZKDW XVHIXO �68�� VRPHZKDW QRQ�XVHIXO �618� DQG YHU\ QRQ�XVHIXO �918��
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)LJXUH ���� 7KH SODQQLQJ VWDJH RI WKH IRXUWK LWHUDWLRQ RI WKH GHVLJQ SURFHVV�7KH ZRUN GLVFXVVHG LQ WKLV VHFWLRQ ZDV WKH
SODQQLQJ WKDW RFFXUUHG EHIRUH WKH ÀQDO FKDQJHV WR WKH GHVLJQ� 7KLV LQFOXGHG FRQVLGHULQJ IHHGEDFN IURP FRPPXQLW\�
EDVHG XVHUV IURP WKH SUHYLRXV FKDSWHU DQG FRQVLGHULQJ KRZ WKLV FRXOG EH DSSOLHG WR WKH QH[W VWDJH RI WKH GHVLJQ� 7KLV
SODQQLQJ VWDJH LQYROYHG DGGUHVVLQJ IHHGEDFN IURP FRPPXQLW\�EDVHG XVHUV IURP .XQXQXUUD� DV ZHOO DV UHTXHVWV IURP
/DQGJDWH WKHPVHOYHV�







)LJXUH ���� 7KH KRPH SDJH IRU )LUH:DWFK 3UR �/DQGJDWH� ����E�� 7KLV YHUVLRQ RI )LUH:DWFK LV LQWHQGHG IRU DGYDQFHG
XVHUV� SDUWLFXODUO\ WKRVH WKDW ZRUN LQ HPHUJHQF\ VHUYLFHV RUJDQLVDWLRQV� )LUH:DWFK 3UR ZDV ODXQFKHG SULRU WR 0\�
)LUH:DWFK� EXW WKH\ ZHUH FRQVLGHUHG WR EH SDUW RI WKH VDPH VXLWH RI EXVKÀUH LQIRUPDWLRQ DSSOLFDWLRQV SURYLGHG E\
/DQGJDWH� 7KHUHIRUH� /DQGJDWH FRQVLGHUHG LW QHFHVVDU\ WKDW WKH DHVWKHWLFV RI 0\)LUH:DWFK QHHGHG WR PDWFK WKRVH RI
)LUH:DWFK 3UR�



)LJXUH ���� )LUH:DWFK 3UR·V PDLQ VFUHHQ� 7KLV YHUVLRQ RI )LUH:DWFK ODXQFKHG SULRU WR 0\)LUH:DWFK �/DQGJDWH� ����F��
)LUH:DWFK 3UR LV DLPHG DW H[SHUW XVHUV ZKR UHTXLUH GHWDLOHG LQIRUPDWLRQ DQG PRUH KLVWRULFDO GDWD� ,W FRQWDLQV VHYHUDO
GDWDVHWV� ZKLFK DUH DFFHVVHG WKURXJK WKH PHQX RQ WKH OHIW RI WKH VFUHHQ� )LUH:DWFK 3UR DQG 0\)LUH:DWFK DUH FRQVLG�
HUHG WR EH SDUW RI WKH VDPH VXLWH RI EXVKÀUH LQIRUPDWLRQ VHUYLFHV SURGXFHG E\ /DQGJDWH�



)LJXUH ���� 7KH SURWRW\SLQJ DQG GHVLJQLQJ VWDJH RI WKH ÀQDO GHVLJQ LWHUDWLRQ� $IWHU GLVFXVVLQJ LQSXW IURP FRPPXQLW\�
EDVHG XVHUV ZLWK WKH VHUYLFH SURYLGHU /DQGJDWH� DQG GLVFXVVLQJ FKDQJHV WKDW /DQGJDWH WKHPVHOYHV DOVR UHTXLUHG� WKH
GHVLJQ ZDV UHÀQHG WR DFFRPPRGDWH LQSXW IURP WKHVH WZR NH\ VWDNHKROGHU JURXSV� 7KLV RFFXUUHG LQ WZR SDUWV� ÀUVW
DGGUHVVLQJ LQSXW IURP WKH XVHUV� WKHQ DGGUHVVLQJ WKH IHHGEDFN IURP WKH VHUYLFH SURYLGHU /DQGJDWH�



)LJXUH ���� 7KH GHVNWRS YHUVLRQ RI WKH LQWHUIDFH DIWHU DGGUHVVLQJ LQSXW IURP WKH VHFRQG URXQG RI XVHU SDUWLFLSDWLRQ�
1RWDEO\ WKH VHDUFK IXQFWLRQDOLW\ ZDV PDGH PRUH SURPLQHQW DQG D OD\HU VKRZLQJ JUHHQQHVV RI YHJHWDWLRQ ZDV DGGHG�
7KH WRS QDYLJDWLRQ ZDV DOVR FKDQJHG WR FUHDWH FRQVLVWHQF\ EHWZHHQ WKH GHVNWRS DQG PRELOH�WDEOHW YHUVLRQ� 0LQRU
FKDQJHV ZHUH DOVR PDGH WR WKH DHVWKHWLFV RI WKH KRWVSRW PDUNHUV DQG WKH OD\HU QDYLJDWLRQ RQ WKH OHIW�



)LJXUH ���� 7KH PRELOH DQG WDEOHW YHUVLRQ RI WKH LQWHUIDFH DIWHU WKH VHFRQG URXQG RI XVHU SDUWLFLSDWLRQ� 2Q WKH OHIW VLGH
LV WKH GHIDXOW VFUHHQ� 2Q WKH ULJKW LV WKH LQWHUIDFH ZLWK WKH PHQX GLVSOD\HG� ZKLFK LV DFFHVVHG YLD D EXWWRQ LQ WKH WRS
ULJKW FRUQHU� 7KH PRELOH DQG WDEOHW YHUVLRQ KDV OHVV RSWLRQV WKDQ WKH GHVNWRS YHUVLRQ EXW VWLOO RIIHUV WKH VDPH IHDWXUHV�



)LJXUH ���� 7KH ÀQDO YHUVLRQ RI WKH XVHU LQWHUIDFH DV LW DSSHDUHG RQ GHVNWRS PDFKLQHV ZLWK D EURZVHU VL]H JUHDWHU
WKDQ ���� SL[HOV ZLGH� 'HVLJQ FKDQJHV DW WKLV SRLQW ZHUH UHODWLYHO\ PLQRU� ZLWK WKH PRVW VLJQLÀFDQW EHLQJ PRYLQJ WKH
IHHGEDFN EXWWRQ RQWR WKH PDS LWVHOI LQ RUGHU WR ZLGHQ WKH VHDUFK ER[� 7KH QHZ )LUH:DWFK ORJR ZDV DOVR DGGHG VR WKDW
WKH VDPH ORJR DSSHDUHG DFURVV DOO RI /DQGJDWH·V )LUH:DWFK SURGXFWV�



)LJXUH ���� 7KH $OHUWV SDJH DV LW ZDV SUHVHQWHG WR XVHUV DFFHVVLQJ 0\)LUH:DWFK �/DQGJDWH� ����D� WKURXJK D GHVNWRS
FRPSXWHU� 7KH DOHUWV ZHUH VRXUFHG IURP WKH 566 IHHGV RI YDULRXV HPHUJHQF\ VHUYLFHV RUJDQLVDWLRQV IURP WKH VWDWHV
DQG WHUULWRULHV� :KHUH DYDLODEOH� OLQNV ZHUH DOVR SURYLGHG WR WKHLU 7ZLWWHU DFFRXQWV DQG RIÀFLDO ZHEVLWHV�



)LJXUH ���� 7KH $ERXW SDJH DV LW ZDV SUHVHQWHG WR XVHUV DFFHVVLQJ 0\)LUH:DWFK �/DQGJDWH� ����D� WKURXJK D GHVNWRS
FRPSXWHU� $OO RWKHU SDJHV ZLWKRXW G\QDPLF FRQWHQW �L�H�� WKH PDS DQG DOHUWV SDJHV� KDG WKH VDPH OD\RXW� 1RWH WKDW WKH
IRRWHU FRQWDLQV D OLQN WKDW VWDWHV ´9LHZ /DQGJDWH·V ÀUH SURGXFWV 	 VHUYLFHVµ� ZKLFK JLYHV XVHUV WKH RSWLRQ WR DFFHVV
RWKHU YHUVLRQV RI )LUH:DWFK�



)LJXUH ����� 7KH ÀQDO YHUVLRQ RI WKH XVHU LQWHUIDFH DV LW DSSHDUHG RQ PRELOH DQG WDEOHW GHYLFHV� 7KH PHQX LQ WKH WRS
ULJKW RI WKH LQWHUIDFH DOORZHG XVHUV WR WRJJOH PDS OD\HUV RQ DQG RII DQG DOVR SURYLGHG DFFHVV WR RWKHU SDJHV� 7KH PHQX
LV VKRZQ LQ WKH SUHYLRXV ÀJXUH� 1RWH WKDW WKH XVHU IHHGEDFN EXWWRQ RQ WKH PDS ZDV UHPRYHG DIWHU WKH GDWD FROOHFWLRQ
VWDJH�



)LJXUH ����� 7KH PHQX SUHVHQWHG WR XVHUV DFFHVVLQJ WKH DSSOLFDWLRQ ZLWK D WDEOHW RU VPDUW SKRQH� 7KLV PHQX RIIHUHG
IHZHU RSWLRQV WR XVHUV EXW VWLOO DOORZHG WKHP WR DFFHVV PRVW RI WKH LQIRUPDWLRQ DYDLODEOH WR XVHUV RQ WKH GHVNWRS YHU�
VLRQ� 8VHUV RQ WDEOHWV DQG VPDUW SKRQHV ZHUH UHVWULFWHG WR RQO\ RQH \HDU RI EXUQW DUHD GDWD DQG RQH GD\ RI OLJKWQLQJ
DFWLYLW\ DV D ZD\ RI FDWHULQJ IRU VORZHU �* FRQQHFWLRQV�



)LJXUH ����� 7KH H[SORULQJ VWDJH RI WKH IRXUWK DQG ÀQDO GHVLJQ LWHUDWLRQ� 7KLV VWDJH LQYROYHG FROOHFWLQJ IHHGEDFN IURP
SDUWLFLSDQWV IRU WKH ODVW WLPH� 7KH IHHGEDFN DW WKLV VWDJH ZDV FROOHFWHG WKURXJK ERWK GLUHFW DQG LQGLUHFW FKDQQHOV� 'L�
UHFW IHHGEDFN ZDV FROOHFWHG WKURXJK DQ RQOLQH TXHVWLRQQDLUH FUHDWHG LQ 4XDOWULFV� OLQNHG IURP WKH OLYH 0\)LUH:DWFK
�/DQGJDWH� ����D� ZHEVLWH�





7DEOH ���� 4XHVWLRQV IURP WKH RQOLQH TXHVWLRQQDLUH WKDW ODXQFKHG GXULQJ WKH ÀQDO GHVLJQ LWHUDWLRQ� 7KLV TXHVWLRQQDLUH
ZDV EDVHG RQ WKH 6\VWHP 8VDELOLW\ 6FDOH �%URRNH� ������ ,W DOVR FRQWDLQHG H[WUD TXHVWLRQV UHJDUGLQJ GHPRJUDSKLFV�
LQWHUQHW DQG PHGLD XVDJH DQG ZKHWKHU XVHUV ZHUH LQWHUHVWHG LQ FRQWULEXWLQJ FRQWHQW WR WKH DSSOLFDWLRQ�





)LJXUH ����� 7KH UHÁHFWLQJ VWDJH RI WKH ÀQDO GHVLJQ LWHUDWLRQ� 7KLV VWDJH LQYROYHG DQDO\VLQJ WKH GLUHFW IHHGEDFN WKDW
ZDV FROOHFWHG LQ WKH H[SORULQJ VWDJH WKURXJK WKH RQOLQH TXHVWLRQQDLUH� 7KH TXHVWLRQQDLUH IRFXVHG RQ XVDELOLW\ EXW DOVR
DVNHG SDUWLFLSDQWV DERXW WKHLU LQWHUQHW DQG PHGLD XVH� ZKHWKHU WKH\ ZRXOG EH LQWHUHVWHG LQ FRQWULEXWLQJ FRQWHQW WR WKH
DSSOLFDWLRQ DQG GHPRJUDSKLF LQIRUPDWLRQ�





)LJXUH ����� 0DS RI $XVWUDOLD VKRZLQJ WKH ORFDWLRQ RI SDUWLFLSDQWV �Q ��� ZKR SURYLGHG WKHLU SRVWFRGH LQ WKH RQOLQH�
$V WKH PDS GHPRQVWUDWHV� WKH PDMRULW\ RI WKH SDUWLFLSDQWV ZHUH EDVHG LQ DQG DURXQG WKH 3HUWK DQG 6\GQH\ DUHDV� $O�
WKRXJK WKH 0\)LUH:DWFK DSSOLFDWLRQ �/DQGJDWH� ����� ZDV LQWHQGHG WR EH XVHG SULPDULO\ E\ SHRSOH VLWXDWHG LQ UXUDO
DUHDV� WKHVH XVHUV EDVHG LQ DQG DURXQG XUEDQ DUHDV SURYLGHG XVHIXO IHHGEDFN RQ WKH XVDELOLW\ DQG XWLOLW\ RI WKH LQWHU�
IDFH�



7DEOH ���� 3DUWLFLSDQW RFFXSDWLRQV IURP WKH RQOLQH TXHVWLRQQDLUH FUHDWHG ZLWK 4XDOWULFV� ZKLFK ZDV DFFHVVHG YLD D OLQN
IURP WKH OLYH 0\)LUH:DWFK DSSOLFDWLRQ� 4XHVWLRQ �� IURP WKLV RQOLQH TXHVWLRQQDLUH DVNHG SDUWLFLSDQWV WR GHVFULEH WKHLU
RFFXSDWLRQ� 7KLV WDEOH VKRZV WKH RFFXSDWLRQV WKDW ZHUH VKDUHG E\ DW OHDVW WZR UHVSRQGHQWV�





)LJXUH ����� 7KH VFRUHV IURP UHVSRQVHV IRU 4XHVWLRQV ��� IURP WKH RQOLQH TXHVWLRQQDLUH� 7KHVH TXHVWLRQV DGGUHVVHG
XVDELOLW\ DQG ZHUH EDVHG RQ WKH 6\VWHP 8VDELOLW\ 6FDOH �%URRNH� ������ D VWDQGDUG LQVWUXPHQW IRU PHDVXULQJ XVDELOLW\
RI D V\VWHP·V LQWHUIDFH� 4XHVWLRQV �� � DQG � KDYH KDG WKHLU VFDOH UHYHUVHG WR UHÁHFW WKH SRVLWLYH UHVXOWV LQ WKH VDPH
PDQQHU DV WKH RWKHU TXHVWLRQV� 7KH OLJKWHU WKH VKDGH RI EOXH� WKH PRUH SRVLWLYH WKH UHVXOW� 7KHUHIRUH WKLV JUDSKLFDO
UHSUHVHQWDWLRQ LQGLFDWHV D SRVLWLYH UHVXOW IRU RYHUDOO XVDELOLW\ RI WKH 0\)LUH:DWFK LQWHUIDFH�
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7DEOH ���� )XQFWLRQDO JXLGHOLQHV IRU GHVLJQLQJ D KD]DUG LQIRUPDWLRQ PDS LQWHUIDFH�



7DEOH ���� 'DWD JXLGHOLQHV IRU GHVLJQLQJ D KD]DUG LQIRUPDWLRQ PDS LQWHUIDFH�

7DEOH ���� 2WKHU JXLGHOLQHV IRU GHVLJQLQJ D KD]DUG LQIRUPDWLRQ PDS LQWHUIDFH�







)LJXUH ���� 7KH PDS QDYLJDWLRQ RI WKH 0\)LUH:DWFK DSSOLFDWLRQ� 7KH WH[W DQG WKH OLQNV ORRN DQG EHKDYH LQ WKH VDPH
ZD\ DV HDFK RWKHU� 7KH LFRQV DUH VOLJKWO\ GLIIHUHQW IRU HDFK OD\HU� EXW WKRVH WKDW DUH VLPLODU �VXFK DV WKH IRXU KRWVSRW
OD\HUV VKRZQ� KDYH VLPLODU LFRQV WR VKRZ WKDW WKH\ DUH UHODWHG�





)LJXUH ���� 7KH VHDUFK IXQFWLRQDOLW\ SURYLGHG E\ WKH 0\)LUH:DWFK DSSOLFDWLRQ� 7KLV IHDWXUH ZDV SODFHG GLUHFWO\ DERYH
WKH PDS DQG WRRN XS PRUH WKDQ WZR WKLUGV RI WKH VFUHHQ ZLGWK� $V VRPH XVHUV RYHUORRNHG WKLV IHDWXUH LQ HDUO\ LWHUDWLRQV
RI WKH GHVLJQ� LW ZDV PDGH PRUH SURPLQHQW LQ WKH ÀQDO GHVLJQ LWHUDWLRQ�



)LJXUH ���� 7KH ]RRP FRQWUROV SURYLGHG E\ WKH 0\)LUH:DWFK DSSOLFDWLRQ� 7KH EXWWRQV DUH FRQVLVWHQW ZLWK HDFK RWKHU
DQG DUH ELJ HQRXJK WR EH HDVLO\ DFFHVVHG RQ PRELOH DQG WDEOHW GHYLFHV� 7KHVH FRQWUROV ZHUH SRVLWLRQHG LQ WKH WRS�ULJKW
RI WKH PDS



)LJXUH ���� 7KH GHIDXOW PDS EDFNJURXQG OD\HU� 7KLV LV WKH GHIDXOW EDFNJURXQG OD\HU VKRZQ LQ 0\)LUH:DWFK� 7KH 0\�
)LUH:DWFK DSSOLFDWLRQ XVHV *RRJOH 0DSV IRU WKLV OD\HU� 7KLV OD\HU VKRZV WRZQ QDPHV� QDPHV RI IHDWXUHV VXFK DV
QDWLRQDO SDUNV DQG URDG QDPHV�





)LJXUH ���� 7KH GHIDXOW ÀUH KRWVSRW LQIRUPDWLRQ SURYLGHG E\ WKH 0\)LUH:DWFK DSSOLFDWLRQ� 7KHVH DUH WKH RQO\ OD\HUV
GLVSOD\HG ZKHQ WKH LQWHUIDFH LQLWLDOO\ ORDGV� 2QO\ WKH HVVHQWLDO KD]DUG LQIRUPDWLRQ VKRXOG EH GLVSOD\HG LQLWLDOO\� /D\HUV
WKDW DUH FXUUHQWO\ VKRZQ RQ WKH PDS GLVSOD\ D WLFN DQG D JUH\ EDFNJURXQG�



)LJXUH ���� 7KH DOHUWV LQ WKH 0\)LUH:DWFK DSSOLFDWLRQ� $OHUWV IURP RIÀFLDO VRXUFHV RI HPHUJHQF\ LQIRUPDWLRQ ³ VXFK
DV HPHUJHQF\ VHUYLFHV ³ VKRXOG EH SURYLGHG LQ DGGLWLRQ WR WKH PDS LQIRUPDWLRQ� 7KH DOHUWV ZHUH VXSSOHPHQWHG ZLWK
OLQNV WR RIÀFLDO SDJHV RI HPHUJHQF\ VHUYLFHV RUJDQLVDWLRQV� DQG ZKHUH DYDLODEOH� 7ZLWWHU DFFRXQWV RI WKHVH RUJDQLVD�
WLRQV�





)LJXUH ���� 7KH VDWHOOLWH YLHZ SURYLGHG E\ WKH 0\)LUH:DWFK DSSOLFDWLRQ� 7KH DSSOLFDWLRQ XVHV VDWHOOLWH LPDJHU\ IURP
*RRJOH 0DSV� 8VHUV UHTXLUH WKLV UHDOLVWLF YLHZ RI WKH WHUUDLQ LQ RUGHU WR RULHQWDWH WKHPVHOYHV WR NH\ IHDWXUHV LQ WKH
ODQGVFDSH�



)LJXUH ���� 7KH RWKHU OD\HUV SURYLGHG E\ WKH 0\)LUH:DWFK DSSOLFDWLRQ� &DUH VKRXOG EH WDNHQ WR HQVXUH WKDW WKHVH
OD\HUV RQO\ SURYLGH LQIRUPDWLRQ WKDW LV FRQVLGHUHG HVVHQWLDO WR D FRPPXQLW\�EDVHG� QRQ�WHFKQLFDO DXGLHQFH�











)LJXUH ���� 9LVXDO UHSUHVHQWDWLRQV RI WKH UHYLVHG SHUVRQDV IUDPHZRUN� 7KHVH SHUVRQDV ZHUH FUHDWHG DV D UHVXOW RI
GLUHFW HQJDJHPHQW ZLWK XVHUV LQ WKH .XQXQXUUD FRPPXQLW\� 7KHVH SHUVRQDV ZHUH FRQVLGHUHG D PRUH DFFXUDWH UHSUH�
VHQWDWLRQ RI WKH NLQGV RI SHRSOH IRXQG LQ DQG DURXQG WKH .XQXQXUUD DUHD DQG ZHUH FUHDWHG WR DVVLVW /DQGJDWH LQ WKHLU
GHYHORSPHQW� ,OOXVWUDWLRQV E\ 'U� 6WXDUW 0HGOH\�













8













































































A





B





C



  

 

 

 
 
 
Information letter for participants 
 
Title of project: Designing for communities in bushfire-prone situations:  
Redesigning the FireWatch website interface. 
 
My name is Paul Haimes and I am doing a PhD at Edith Cowan University in Perth, 
Western Australia. You are invited to take part in this research project, which I am 
conducting as part of the requirements of my degree. The research project has ethics 
approval from the university’s Human Research Ethics Committee. 
 
This project aims to improve the design of a version of Landgate’s FireWatch system 
aimed at members of rural communities. If you choose to take part in the project, you will 
test a prototype of the FireWatch website, as well as the current public access version of 
FireWatch, followed by a few questions regarding your experience with both versions of 
FireWatch. This should take no longer than 40 minutes.  
 
All information collected during the research project will be treated confidentially and will 
be coded so that you remain anonymous. All data collected will be stored securely on ECU 
premises for five years after the project has concluded and will then be confidentially 
destroyed. The information will be presented in a written report, in which your identity will 
not be revealed. You may be sent a summary of the final report on request. I do not 
anticipate any risks associated with participating in this research project. Participation in 
this project is voluntary and you are free to withdraw at any time and there will be no 
penalty for doing so. If you would like to take part in the project, please sign the consent 
form that I will provide you with.  
 
If you have any questions about the research project or require further information you may 
contact the following:  
 
Student Researcher: Paul Haimes 
Telephone: 0407 539 005 
Email: phaimes@our.ecu.edu.au 
 
Supervisor: Dr Stuart Medley 
Telephone: (+61 8)  9370 6709 
Email : s.medley@ecu.edu.au 
 
If you have any concerns or complaints and wish to contact an independent person about 
this research project, you may contact:  
 
Kim Gifkins 
Research Ethics Officer 
Telephone: (+61 8) 6304 2170 
Email: research.ethics@ecu.edu.au  
 
Thank you for your time. 
 
 
Yours sincerely,  
 
 
Paul Haimes 
 

)LJXUH &��� 7KH LQIRUPDWLRQ OHWWHU WR SDUWLFLSDQWV ZKR WRRN SDUW LQ LQWHUYLHZV� 3URYLGLQJ SDUWLFLSDQWV ZLWK D FRS\ RI WKLV
OHWWHU ZDV D UHTXLUHPHQW RI WKH HWKLFV FRPPLWWHH·V DSSURYDO RI WKH UHVHDUFK�
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Consent form for participants 

Title of project: Designing for communities in bushfire-prone situations: 
Redesigning the FireWatch website interface. 
 

• I have been provided with a letter explaining the research project and I 
understand the letter. 
 

• I have been given the opportunity to ask questions and all of my questions 
have been answered satisfactorily. 
 

• I am aware that I can contact Dr Stuart Medley or Kim Gifkins (Research 
Ethics Officer) if I have any further queries, or if I have concerns or 
complaints. I have been given their contact details in the Information Letter. 
 

• I understand that participating in this project will involve testing a prototype 
of the FireWatch website, as well as the current public access version of 
FireWatch. I will then answer questions regarding my experience with both 
versions of FireWatch. I understand that this should take no longer than 40 
minutes.  
 

• I understand that the researcher will be able to identify me but that all the 
information I give will be coded, kept confidential and will be accessed only 
by the researcher and his supervisor. 

• I am aware that the information collected during this research will be stored on 
a password-protected hard drive at ECU for 5 years after the completion of the 
project and will be destroyed after that time.  

 
• I understand that I will not be identified in any report, thesis, or presentation 

of the results of this research.  
 

• I understand that I can withdraw from the research at any time without 
penalty.  

 
• I freely agree to participate in this project:  

 

 
NAME: ____________________________________________  
 
SIGNATURE: ______________________________ DATE: ____________  
!

!

)LJXUH '��� 7KH FRQVHQW IRUP IRU SDUWLFLSDQWV ZKR WRRN SDUW LQ LQWHUYLHZV� 2EWDLQLQJ SDUWLFLSDQWV· SHUPLVVLRQ ZDV D
UHTXLUHPHQW RI WKH HWKLFV FRPPLWWHH·V DSSURYDO RI WKH UHVHDUFK�
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)LJXUH (��� 7KH FRQVHQW IRUP IRU SDUWLFLSDQWV ZKR WRRN SDUW LQ LQWHUYLHZV� 2EWDLQLQJ SDUWLFLSDQWV· SHUPLVVLRQ ZDV D
UHTXLUHPHQW RI WKH HWKLFV FRPPLWWHH·V DSSURYDO RI WKH UHVHDUFK�
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