
THE INFLUENCE OF ENVIRONMENTAL PERFORMANCE ON WAY-FINDING �
BEHAVIOR IN EVACUATION SIMULATION �

��
<LQJ�/LX���&KHQJ�6XQ���;XH�:DQJ���$OL�0DONDZL���

�6FKRRO�RI�$UFKLWHFWXUH��+DUELQ�,QVWLWXWH�RI�7HFKQRORJ\��&KLQD��
�7�&�&KDQ�&HQWHU�IRU�%XLOGLQJ�6LPXODWLRQ�DQG�(QHUJ\�6WXGLHV��6FKRRO�RI�'HVLJQ��8QLYHUVLW\��

RI�3HQQV\OYDQLD��
��
��
��

$%675$&7�
:D\� ILQGLQJ� LV� DQ� LPSRUWDQW� G\QDPLF� GHFLVLRQ�
PDNLQJ� SURFHVV� LQ� HYDFXDWLRQ� VLPXODWLRQ�� (YDFXHHV�
QHHG�WR�PDNH�GHFLVLRQ�RQ�WKH�QH[W�VWHS�ZKHQ�WKHUH�LV�
PRUH� WKDQ� RQH� URXWH� RU� GLUHFWLRQ� DKHDG�� 7KLV� SDSHU�
LQYHVWLJDWHV� WKH� LQIOXHQFH� RI� HQYLURQPHQWDO�
LQIRUPDWLRQ�RQ�RFFXSDQWV¶�ZD\�ILQGLQJ�EHKDYLRXU�E\�
TXHVWLRQQDLUH� DQG� H\H�WUDFNLQJ� H[SHULPHQWV��
VXSSRVLQJ�WKDW�HYHU\�LQGLYLGXDO�ILQGV�KLV�RU�KHU�RZQ�
ZD\�RXW�DQG�XQIDPLOLDU�ZLWK� WKH�EXLOGLQJ� OD\RXW��%\�
FROOHFWLQJ� GDWD� RQ� ZD\�ILQGLQJ� VWUDWHJLHV� DQG�
SDUWLFLSDQWV¶�YLVXDO�UHVSRQVH�WR�DUFKLWHFWXUH�FXHV�� WKH�
QRWLFHG� HQYLURQPHQW� LQIRUPDWLRQ� KLHUDUFK\� LV� IRXQG�
DQG� WKHLU� UHODWLRQV� ZLWK� KXPDQ� FKDUDFWHULVWLFV� DUH�
GLVFXVVHG�� 7KH� H[SHULPHQWDO� UHVXOWV� ZLOO� QRW� RQO\�
KHOS� WR� LPSURYH� WKH� SDWK� SODQQLQJ� LQ� HYDFXDWLRQ�
VLPXODWLRQ� PRGHOV�� EXW� DOVR� LQFUHDVH� WKH� UHDOLVP� RI�
EHKDYLRXU� DQG� UHVSRQVH� RI� DXWRQRPRXV� YLUWXDO�
KXPDQV�WR�VXUURXQGLQJ�HQYLURQPHQWV��

,1752'8&7,21�
:D\�ILQGLQJ� EHKDYLRU� DIIHFWV� FLUFXODWLRQ� WUDMHFWRU\��
HIILFLHQF\� DQG� OLIH� VDIHW\�GXULQJ� HYDFXDWLRQ�SURFHVV��
+RZHYHU�� LQ� HYDFXDWLRQ� VLPXODWLRQ�� DJHQWV� DUH�
XVXDOO\� GHHPHG� WR� EH� IDPLOLDU� ZLWK� WKH� VXUURXQGLQJ�
HQYLURQPHQW�� ZDONLQJ� WRZDUGV� H[LWV� XQGHU� FHUWDLQ�
UXOHV� VXFK� DV� VKRUWHVW� SDWK�� 7KH� HQYLURQPHQWDO�
LQIRUPDWLRQ�FRXOG�EH�UHFRJQL]HG�RQO\�DV�REVWDFOHV�RU�
H[LWV� LQ� WKH� VLPXODWLRQ� V\VWHP�� $JHQWV� KHUHE\�
FRQGXFW� ZDON� WRZDUGV� RU� DZD\� DV� IXUWKHU� UHDFWLRQ�
�6XQ� HW� DO�� ������� 7KH� YLVXDO� SHUFHSWLRQ� PRGHO�
HPEHGGHG� LQ� WKH� DJHQWV� RQO\� FROOHFWV� YHU\� OLPLWHG�
HQYLURQPHQWDO� LQIRUPDWLRQ� VXFK� DV� GLVWDQFH� DQG�
ORFDWLRQ� RI� WKH� REVWDFOHV� �5H\QROGV� ������ �������
/RFDO� DUFKLWHFWXUDO� FXHV� SHUFHLYHG� IURP� WKH� EXLOW�
HQYLURQPHQW� DQG� WKHLU� SHUIRUPDQFHV� KDV� EHHQ�
SHUVLVWHQWO\�QHJOHFWHG��
9HU\�OLWWOH�UHVHDUFK�KDV�EHHQ�FRQGXFWHG�WR�LQYHVWLJDWH�
WKH� LQWHUDFWLRQ� EHWZHHQ� LQGLYLGXDO� DJHQW� DQG�
HQYLURQPHQWDO� LQIRUPDWLRQ� LQ� ERWK� ZD\� ILQGLQJ� DQG�
VLPXODWLRQ� UHVHDUFK�� 2]HO� ������� VXJJHVWHG�
LQGLYLGXDO¶V� DUFKLWHFWXUDO� FXH� SUHIHUHQFH� VKRXOG� EH�
PHDVXUHG� LQ� D� V\VWHPDWLF� ZD\� WR� LPSURYH� WKH�
DFFXUDF\�RI�EHKDYLRXU�VLPXODWLRQ�LQ�URXWH�VHDUFKLQJ��
6XQ� ������� ������ LQYHVWLJDWHG� LQGLYLGXDOV¶�
SUHIHUHQFH�RI�ORFDO�DUFKLWHFWXUDO�FXHV�DQG�SURSRVHG�D�
PRGHO� IRU� HYDFXDWLRQ� VLPXODWLRQ� LQ� XQGHUJURXQG�

VSDFH�� &KHQ� ������� LQYHVWLJDWHG� ORFDO� DUFKLWHFWXUDO�
FXHV�LQ�RIILFH�HQYLURQPHQWV�DQG�EXLOW�D�YLVLRQ�GULYHQ�
VLPXODWLRQ�V\VWHP�EDVHG�RQ�LW��
7KLV� SDSHU� LQYHVWLJDWHV� KRZ� HQYLURQPHQWDO�
SHUIRUPDQFH� DIIHFWV� GHFLVLRQ�PDNLQJ� DQG� ZD\�
ILQGLQJ� EHKDYLRXU� GXULQJ� HYDFXDWLRQ� SURFHVV� XQGHU�
QRUPDO�FRQGLWLRQV�� LQ�SDUWLFXODU�WKH�H[LW� LQIRUPDWLRQ��
)LUVWO\�� ZH� FKRRVH� QXPHURXV� SKRWRJUDSKV� RQ�
GLIIHUHQW�GHFLVLRQ�PDNLQJ�SRLQWV� LQ�SXEOLF�EXLOGLQJV��
6HFRQGO\��ZH�FDUU\�RXW�WKH�H\H�WUDFNLQJ�H[SHULPHQWV�
ZLWK����VHOHFWHG�SKRWRV� WR� ILQG� WKH� IRFXV�SRLQWV�DQG�
TXHVWLRQQDLUH�ZLWK����YROXQWHHUV��)LQDOO\�� WKH�VSDWLDO�
IDFWRUV� ZLWK� JUHDWHVW� FRQFHUQ� DUH� IRXQG� DQG� WKHLU�
UHODWLRQV� ZLWK� KXPDQ� LQGLYLGXDO� FKDUDFWHULVWLFV� DUH�
GLVFXVVHG��7KLV�UHVHDUFK�ILQGLQJ�ZLOO�KHOS�WR�LPSURYH�
WKH� SDWK� SODQQLQJ� LQ� HYDFXDWLRQ� VLPXODWLRQ� PRGHOV��
DQG� EHWWHU� XQGHUVWDQG� KRZ� HYDFXHH� UHVSRQVHV� WR�
FLUFXODWLRQ�GHVLJQ�YDULDWLRQV�LQ�EXLOGLQJV��

48(67,211$,5(�
7R� LQYHVWLJDWH� WKH� HQYLURQPHQWDO� LQIOXHQFH� RQ�
LQGLYLGXDO� ZD\�ILQGLQJ� EHKDYLRXU� DQG� LWV� UHODWLRQ� WR�
SHUVRQDO� LQIRUPDWLRQ�� WKH� SDUWLFLSDQWV�ZHUH� DVNHG� WR�
ILOO� D� VLPSOH� TXHVWLRQQDLUH� DERXW� WKHLU� SHUVRQDO�
LQIRUPDWLRQ�VXFK�DV�DJH��JHQGHU��HGXFDWLRQ�OHYHO��DQG�
HYDFXDWLRQ� NQRZOHGJH�� ILUH� GULOO� H[SHULHQFHV�� WUDYHO�
KDELWV� DQG� ZD\V� WR� ILQG� H[LWV� LQ� XQIDPLOLDU�
HQYLURQPHQWV��7KH�IROORZLQJ�ILJXUHV�ZHUH�REWDLQHG��
7KHUH� DUH� ��� FROOHJH� VWXGHQWV� DQG� HPSOR\HHV�
SDUWLFLSDWH� LQ� WKH� H[SHULPHQW� DQG� TXHVWLRQQDLUH��
ZLWKLQ� ZKLFK� ��� UHVXOWV� DUH� HIIHFWLYH�� 7KH� JHQGHU�
GLVWULEXWLRQ� RI� WKH� SDUWLFLSDQWV� LV� ��� PDOHV� DQG� ���
IHPDOHV�� ������ DQG� ������ UHVSHFWLYHO\�� 0RVW�
SDUWLFLSDWHV� LQ� WKH� H[SHULPHQW� DUH� &ROOHJH�$JH�
VWXGHQWV�� ��� SDUWLFLSDQWV� �������� DJH� ������� ���
SDUWLFLSDQWV���������DJH����������SDUWLFLSDQWV��������
DJH��������DQG���SDUWLFLSDQWV� �������DJH��������7KH�
GLVWULEXWLRQ�RI�HGXFDWLRQDO�EDFNJURXQGV�DUH�LQFOXGLQJ�
��� XQGHUJUDGXDWH� VWXGHQWV� ��������� ��� PDVWHUV� DQG�
0$� VWXGHQWV� ��������� DQG� ��� GRFWRUV� DQG� 3K�� G�
VWXGHQWV� ���������0RVW� XQGHUJUDGXDWH� VWXGHQWV�KDYH�
ILUH�GULOO�H[SHULHQFH�GXH�WR�DQQXDO�HYDFXDWLRQ�GULOO�LQ�
XQLYHUVLW\� GRUPLWRU\�� EXW� YHU\� IHZ� RI� WKHP� KDYH�
HYDFXDWLRQ�NQRZOHGJH��%\�FRQWUDVW��ERWK�PDVWHU�DQG�
3K��'��VWXGHQWV��EDUHO\�KDYH�ILUH�GULOO�H[SHULHQFH��\HW�
KDYH� D� UHODWLYHO\� VWURQJ� EDFNJURXQG� LQ� HYDFXDWLRQ�
NQRZOHGJH��
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,Q� WHUPV� RI� ZD\�ILQGLQJ� VWUDWHJLHV� LQ� JHQHUDO�� WKH�
PRVW�LPSRUWDQW�EHLQJ� IROORZ�WKH�VLJQDJH��ZKLFK�ZDV�
FKRVHQ�E\����SDUWLFLSDQWV� ���������)ROORZHG�E\�DVN�
RWKHU� SHRSOH� ZKLFK� ZDV� FKRVHQ� E\� ��� SDUWLFLSDQWV�
���������DVN� WKH�SHUVRQQHO�ZKLFK�ZDV�FKRVHQ�E\����
SDUWLFLSDQWV� ��������� DQG� DFFRUGLQJ� WR� WKH�
HQYLURQPHQWDO� FOXH� ZKLFK� ZDV� FKRVHQ� E\� ���
SDUWLFLSDQWV� ��������� 7KHQ� EDFNWUDFN� ZKLFK� ZDV�
FKRVHQ� E\� ��� SHRSOH� ��������� 2QO\� D� IHZ� SHRSOH�
FKRVH� WR� IROORZ�RWKHU� SHRSOH� �������� DQG� XVH� RWKHU�
PHWKRGV� �������� VXFK� DV� PRELOH� *36�� H�PDS� HWF�
�)LJXUH�����

�
Figure 1 the differences of ways to find exits in 

unfamiliar environments 
�

(UJRQRPLFV�VWXG\�VKRZV� WKDW�DPRQJ�DOO� LQIRUPDWLRQ�
KXPDQ�SHUFHLYH�� RYHU�����RI� WKHP�DUH�SURYLGHG�E\�
YLVXDO�RUJDQ��*XR�HW�DO���������*LYHQ�WKH�VLJQDJH�DQG�
HQYLURQPHQWDO� FOXH� ZHUH� KLJKO\� FRQFHUQHG� E\� WKH�
SDUWLFLSDQWV�� ZH� FRQGXFW� H\H�WUDFNLQJ� H[SHULPHQW� WR�
ILQG� RXW� ZKLFK� DUFKLWHFWXUH� FXHV� FDXVH� JUHDWHU�
DWWHQWLRQ�LQ�WKH�ZD\�ILQGLQJ�SURFHVV��

(<(�75$&.,1*�(;3(5,0(17�
(\H� WUDFNHU� LV� DQ� LPSRUWDQW� LQVWUXPHQW� IRU�
IXQGDPHQWDO� UHVHDUFK� LQ� SV\FKRORJ\�� %\� UHFRUGLQJ�
WKH� H\H� PRYHPHQW� WUDMHFWRULHV� LQ� SURFHVVLQJ� YLVXDO�
LQIRUPDWLRQ�� LW� KDV� EHHQ� ZLGHO\� XVHG� LQ� UHVHDUFKLQJ�
DWWHQWLYHQHVV�� YLVXDO� SHUFHSWLRQ� DQG� UHDGLQJ�� HWF�
�'XFKRZVNL��������6XFK�DV�LQ�WUDIILF�SV\FKRORJ\��H\H�
WUDFN� LV�PRVWO\�XVHG�RQ�URDG�FRQVWUXFWLRQ��VLJQ�SRVW��
YLVXDO� LQIRUPDWLRQ� VHDUFK� DQG� GULYHU� HGXFDWLRQ��
)ORUHQFH� +HOOD� ������� UHIHUUHG� SDUWLFXODUO\� WKH�
LPSRUWDQFH�RI�H\H�WUDFN�DQDO\VLV�LQ�GDVKERDUG�GHVLJQ�
DQG� UHVHDUFK� XVLQJ� YLVXDO� DLGV� WHFKQRORJ\�� -DNRE�
�������IRXQG�PRVW�SHRSOH�EURZVLQJ�WKH�ZHE�SDJH�LQ�
)�6KDSH�PRGH�E\� H\H�WUDFNLQJ� H[SHULPHQW��&OHPHQW�
HW�DO���������GHVFULEHG�WKH�LPSDFW�RI�YLVXDO�DWWHQWLRQ�
RQ� FRQVXPHUV
� LQ�VWRUH�EX\LQJ�EHKDYLRXU� WKURXJK�DQ�
H\H�WUDFNLQJ�H[SHULPHQW��
,Q�LQGLYLGXDOV¶�ZD\�ILQGLQJ�SURFHVVHV��YLVXDO�FXHV�DUH�
WKH�PDLQ�VRXUFH�LQ�SHUFHLYLQJ�WKH�EXLOW�HQYLURQPHQW��
$PRQJ� DOO� YLVXDOO\� SHUFHLYDEOH� FXHV�� DUFKLWHFWXUDO�
FXHV� KDYH� DQ� LPSRUWDQW� LQIOXHQFH� RQ� LQGLYLGXDOV¶�
URXWH� VHDUFKLQJ� EHKDYLRXU�� 7R� JDXJH� WKH� LQGLYLGXDO�
GLIIHUHQFH� LQ� UHFRJQL]LQJ� DUFKLWHFWXUDO� FXHV� LQ�
SK\VLFDO� HQYLURQPHQWV�� D� VWXG\� ZDV� FRQGXFWHG� WR�

PHDVXUH� WKH� HIIHFWV� RI� SK\VLFDO� HQYLURQPHQW� RQ�
SHUIRUPDQFH� �YLVXDO� VHDUFK�� DQG� SURFHVV� �H\H�
PRYHPHQWV��� 7KH� PDLQ� WDVN� ZDV� VHDUFK� IRU� WKH�
EXLOGLQJ� H[LWV� RU� H[LWV� GLUHFWLRQV�� )LIWHHQ� LQWHULRU�
SKRWRV�RI�GHFLVLRQ�PDNLQJ�SRLQWV�LQ�SXEOLF�EXLOGLQJV�
ZHUH�VHOHFWHG�IRU�WKH�H[SHULPHQW��(DFK�LQWHULRU�SKRWR�
KDV� H[LW� FXHV� DQG�RU� GLVWUDFWLRQV� DQG� ZDV� SOD\HG� ��
VHFRQGV�LQ�UDQGRP�WR�WKH�SDUWLFLSDQWV��
7KH�KHDW�PDS�� JD]H� VSRW� DQG� DUHDV�RI� LQWHUHVW� FRXOG�
EH�JHW�IURP�WKLV�H[SHULPHQW��7KH�FRORXUV�RQ�WKH�KHDW�
PDS� DUH� XVHG� WR� VKRZ� KHDW� GHJUHH� RI� YLHZHU¶V� H\H�
IRFXV��ZKLFK� LV� IXUWKHU� VXEGLYLGHG� LQWR�KRWWHVW� �UHG���
KRWWHU� �\HOORZ��� QRW� KRW� �JUHHQ��DQG�QRW�FRQFHUQ� �QR�
FRORXU��� )LJXUH� �� VKRZV� DQ� H[DPSOH� RI� D� FROOHFWLYH�
KHDW� PDS� RI� DQ� LQWHULRU� VSDFH�� 7KH� DWWHQWLRQ� SRLQWV��
GXUDWLRQ�DQG�RUGHU�RI�IL[DWLRQ�FRXOG�EH�H[SRUWHG�IURP�
WKH�JD]H�VSRW��6XFK�DV�LQ�)LJXUH���� WKH�JD]H�VSRWV�RI�
WKUHH� SDUWLFLSDQWV� DUH� VKRZQ� VLPXOWDQHRXVO\� LQ�
GLIIHUHQW�FRORXU��7KH�VL]H�RI�WKH�FLUFOH�VKRZV�WKH�JD]H�
GXUDWLRQ�� ZKLFK� PHDQV� WKH� ODUJHU� WKH� FLUFOH� LV�� WKH�
ORQJHU� WKH� JD]H� WLPH�� 7KH� QXPEHU� LQVLGH� WKH� FLUFOH�
DQG�OLQNV�EHWZHHQ�FLUFOHV�DUH�XVHG�WR�VKRZ�WKH�RUGHU�
RI�JODQFH��7KH�DUHDV�RI�LQWHUHVW�FRXOG�DOVR�EH�GHILQHG�
LQ� HDFK� SKRWR�� VR� WKDW� 7RELL� V\VWHP� FRXOG� FDOFXODWH�
HDFK� DUHD� VHSDUDWHO\� DQG� FRPSDUH� WKH� RXWSXW� GDWD�
VXFK�DV�WLPH�DQG�FRXQWV��)LJXUH�����

�
Figure 2 The heat map 

�

�
Figure 3 The gaze spot 
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�
Figure 4 Areas of interest 

�

5(68/76�
Way-finding strategies 
7KH� ZD\�ILQGLQJ� VWUDWHJLHV� IRU� SDUWLFLSDQWV� ZLWK�
GLIIHUHQW� DJH�� JHQGHU� DQG� HGXFDWLRQ� EDFNJURXQG� DUH�
LQYHVWLJDWHG� LQ� WKH� TXHVWLRQQDLUH�� 7KH� UHVXOWV� VKRZ�
WKDW�VXFK�SHUVRQDO�LQIRUPDWLRQ�KDV�VRPH�UHODWLRQ�ZLWK�
FHUWDLQ�ZD\�ILQGLQJ�PHWKRGV��
)LJXUH� �� VKRZV� WKH� ZD\�ILQGLQJ� FKRLFHV� RI� DOO�
SDUWLFLSDQWV� LQ� IRXU� GLIIHUHQFH� DJH� JURXSV�� &RPSDUH�
ZLWK� SHRSOH� LQ� RWKHU� DJH� JURXSV�� D� PXFK� KLJKHU�
SURSRUWLRQ� RI� SHRSOH� LQ� DJH� ������ FKRVH� WR� DVN� WKH�
SHUVRQQHO� DQG� QRQH� RI� WKHP� VHOHFWHG� EDFNWUDFN��
3HRSOH�LQ�WKHLU�\RXQJHU�DJH���������WHQG�WR�XVH�H[WUD�
KLJK�WHFK�VXFK�*36�RU�H�PDS�WR�ILQG�WKHLU�ZD\�RXW�RI�
DQ�XQIDPLOLDU�HQYLURQPHQW��ZKLOH�QR�SHRSOH�DIWHU����
PDGH�WKLV�FKRLFH�LQ�WKH�H[SHULPHQW���

�
Figure 5 Age differences in way-finding strategies 

�

)LJXUH���VKRZV�WKH�JHQGHU�GLIIHUHQFHV�LQ�ZD\�ILQGLQJ�
VWUDWHJLHV�� $� VOLJKWO\� ODUJHU� SHUFHQWDJH� RI� IHPDOH�
FKRVH� WR� DVN� RWKHU� SHRSOH� �������� DQG� IROORZ� WKH�
VLJQDJH� ��������� ZKLOH� PDOH� PDGH� XS� ������ DQG�
������UHVSHFWLYHO\��:KLOH�D�PXFK�KLJKHU�SURSRUWLRQ�
RI� PDOH� ������ FKRVH� WR� IROORZ� WKH� HQYLURQPHQWDO�
LQIRUPDWLRQ�WKDQ�IHPDOH����������

�
Figure 6 Gender differences in way-finding 

strategies 
�

)LJXUH� �� VKRZV� WKH� ZD\�ILQGLQJ� FKRLFHV� E\� SHRSOH�
IURP� GLIIHUHQFH� HGXFDWLRQ� EDFNJURXQGV�� 7KH� UHVXOWV�
VKRZ� WKDW� D� KLJKHU� SHUFHQWDJH� RI� 3K'� �VWXGHQWV��
VKRZHG�PRUH�UDWLRQDO�PLQG�DQG�LQGHSHQGHQFH�LQ�ZD\�
ILQGLQJ�� UHJDUGOHVV� RI� ZKHWKHU� WKH\� KDYH� HYDFXDWLRQ�
NQRZOHGJH� DQG� ILUH� GULOO� H[SHULHQFH�� 7KLV� JURXS� RI�
SHRSOH� KDYH� D�PXFK� KLJKHU� SHUFHQWDJH� RI� EDFNWUDFN�
���������FRPSDUH�WR�WKH�RWKHU�WZR�JURXSV��0$������
%$��������� D� PXFK� ORZHU� SHUFHQWDJH� RI� DVN� RWKHU�
SHRSOH� ������� FRPSDUH� WR� RWKHUV� �0$������ %$�
��������%HVLGHV�� WKH\� KDYH� D� VOLJKWO\� KLJKHU� UDWH� RI�
IROORZLQJ� WKH� VLJQDJH� DQG� DVNLQJ� WKH� SHUVRQQHO��
ORZHU�UDWH�WR�IROORZ�RWKHU�SHRSOH��

�
Figure 7 Education background differences in way-

finding strategies 
�

Focus of attention 
7KH�IRFXVHV�RI�DWWHQWLRQ�LQ����SKRWRV�DUH�LQYHVWLJDWHG�
LQ� WKH�H\H�WUDFNLQJ�H[SHULPHQWV��7KHUH� DUH� UHODWLYHO\�
XQFOHDU�H[LWV� VLJQDJH� LQ�FRPSUHKHQVLYH�HQYLURQPHQW�
LQ� �� SKRWRV� �SKRWR� QXPEHU� ���� ���� ���� ���� �����7KH�
H[SHULPHQWDO� UHVXOWV� VKRZ� WKDW�PDOH�FRXOG� ILQG� VXFK�
VLJQDJH�PRUH�HDVLO\�WKDQ�IHPDOH��6XFK�DV�LQ�SKRWR����
WKH� IL[DWLRQ�GXUDWLRQ�PHDQ�RQ�GLUHFWLRQDO� VLJQDJH�RI�
PDOH� �����V�� LV� PXFK� KLJKHU� WKDQ� IHPDOH� �����V��
�)LJXUH� ���� $QG� LQ� SKRWR� ���� WKH� IL[DWLRQ� GXUDWLRQ�
PHDQ� RQ� H[LW� VLJQDJH� �SKRWR� ���� RI�PDOH� �����V�� LV�
DOVR�PXFK�KLJKHU�WKDQ�IHPDOH������V���7KH�KHDW�PDS�
RI� SKRWR� ���� ���� ��� VKRZV� WKDW� WKH� KHDW� GHJUHH� RI�
PDOH¶V� H\H� IRFXV� RQ� WKH� H[LW� VLJQDJH� LV� LQ� PXFK�
KLJKHU�OHYHO�WKDQ�IHPDOH��)LJXUH������
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�
Figure 8 Gender differences in noticing the area of 

directional signage (Photo 07) 
�

�

�

�

�
Figure 9 the heat map of male, female and original 

environment (photo 14) 
�

7KH� UHVXOWV� DOVR� LQGLFDWH� WKDW� WKHUH� LV� DOPRVW� QR�
JHQGHU� GLIIHUHQFH� LI� WKH� VLJQDJH� LV� LQVWDQWO\�
UHFRJQL]DEOH� RU� YHU\� XQOLNHO\� WR� UHFRJQL]H�� 6XFK� DV�
ORFDWHG�DW�D�GLVFUHHW�GLVWDQFH�� LQ�GLVWLQFWLYH�FRORXU�RU�
IDFLQJ� GLUHFWO\� WRZDUGV� WKH� SDUWLFLSDQWV� �SKRWR� ����
�����RU�ORFDWHG�WRR�IDU�RU�WRR�FORVH�WR�WKH�SDUWLFLSDQWV��
SHUSHQGLFXODU� WR� HYDFXHHV�� ZKLFK� ZLOO� PDNH� DOO�
SHRSOH�H[WUHPHO\�KDUG�WR�FDSWXUH��SKRWR����������
7KH�JD]H�VSRW�LQ�WKUHH�VHOHFWHG�SKRWRV��SKRWR���������
���� ZLWK� FOHDU� H[LW� LQIRUPDWLRQ� VXFK� DV� FOHDU� H[LW�
VLJQDJH��JODVV�H[LW�GRRU�ZLWK� VWDLUV�RU�RXWGRRU� VFHQH�
DUH� DQDO\]HG�� 7KH� H[SHULPHQWDO� UHVXOWV� VKRZ� WKDW�
IHPDOH� WHQG� WR� GLVFRYHU� VXFK� LQIRUPDWLRQ� PRUH�
TXLFNO\� WKDQ�PDOH��EXW�KDYH�DOVR�KDYH�PRUH�FKDQFHV�
WR� PLVV� WKHP� �7DEOH� ���� ,Q� WKHVH� WKUHH� SKRWRV�� WKH�
DYHUDJH� QXPEHU� RI� IL[DWLRQ� RQ� H[LW� LQIRUPDWLRQ� RI�
PDOH�LV������IHPDOH�LV�RQO\������ZKLOH�WKH�PLVV�UDWH�RI�
VXFK�LQIRUPDWLRQ�RI�PDOH�LV��������IHPDOH�LV��������
,W�VHHPV�WKDW�QR�PDWWHU�KRZ�FOHDU�DQG�GLUHFW�WKH�H[LW�
LQIRUPDWLRQ�VKRZV��VWLOO� WKHUH�ZRXOG�EH�VRPH�SHRSOH�
ZKR� ZRXOG� QRW� UHFRJQL]H� WKHP� GXH� WR�
DEVHQWPLQGHGQHVV�� ,Q� DGGLWLRQ�� WKH� RYHUZKHOPLQJ�
PDMRULW\� RI� SHRSOH� GLG� QRW� FDSWXUH� WKH� H[LW�
LQIRUPDWLRQ�DW�WKHLU�ILUVW�JODQFH�HYHQ�WKRXJK�WKH\�DUH�
YHU\� FOHDU� LQ� IURQW�� 7KH� DYHUDJH� QXPEHU� RI� IL[DWLRQ�
RQ�WKH�FOHDU�H[LW�LQIRUPDWLRQ�LV�WKH����WK��

&21&/86,21�
$FFRUGLQJ� WR� WKH� UHVXOWV�RI�H\H�WUDFNLQJ�H[SHULPHQW��
WKH�QRWLFHG�HQYLURQPHQW�LQIRUPDWLRQ�KLHUDUFK\�EDVHG�
RQ� LPSRUWDQFH� IRU� DOO� SHRSOH� LV� IRXQG�� )LUVW� OHYHO� ��
H[LW�VLJQDJH��H[LW�GRRU��OLJKWLQJ�LQ�IURQW�IURP�RXWGRRU��
VHFRQG� OHYHO� �� 6WDLUV� DQG� JXDUGUDLO�� ZLQGRZ� ZLWK�
RXWGRRU� ODQGVFDSH�� WKLUG� OHYHO� �� JODVV� SDUWLWLRQ�� OHVV�
GLVWLQFW�DOWHUQDWLYH�URXWH��GLVWLQFWLYH�FRORXU�DQG�VKDSH��
IRXUWK�OHYHO���([LW�VLJQDJH�ORFDWHG�WRR�FORVH�RU�WRR�IDU��
GLUHFWLRQDO� GHFRUDWLRQ� RQ� WKH� URRI� DQG� JURXQG�� 7KLV�
QRWLFHG�HQYLURQPHQWDO� LQIRUPDWLRQ�PLJKW�FKDQJH� WKH�
DJHQWV¶� FRJQLWLYH�PDSV� DQG�NQRZOHGJH�E\� LQFOXGLQJ�
SRVVLEOH� URXWHV� DQG� H[LWV�� WKXV� LQFUHDVH� WKH� URXWH�
FKRLFHV��
3HUVRQDO� LQIRUPDWLRQ� VXFK� DV� DJH�� JHQGHU� DQG�
HGXFDWLRQ� OHYHO� PD\� KDYH� FHUWDLQ� LPSDFW� RQ� ZD\�
ILQGLQJ� VWUDWHJLHV�� (VSHFLDOO\� JHQGHU� GLIIHUHQFH� LV�
IRXQG� LQ� XVLQJ� HQYLURQPHQWDO� FOXH� DV� D�ZD\�ILQGLQJ�
VWUDWHJ\��DELOLW\�WR�ILQG�UHODWLYHO\�XQFOHDU�H[LW�VLJQDJH�
LQ�FRPSUHKHQVLYH�HQYLURQPHQW��IL[DWLRQ�DQG�PLVV�UDWH�
RI�FOHDU�H[LW�LQIRUPDWLRQ��%\�JLYLQJ�GLIIHUHQW�ZHLJKWV�
VXFK� DV� JHQGHU� GLIIHUHQFHV� WR� DJHQWV� WR� UHSUHVHQW�
LQGLYLGXDO� GLIIHUHQFH� RI� ZD\�ILQGLQJ� DELOLWLHV��
LQGLYLGXDO�DJHQWV�FRXOG�EH�PRUH�UHDO�DQG�GLYHUVH��
%\� QRZ�PRVWO\� XVHG� JOREDO� ZD\�ILQGLQJ� DOJRULWKPV�
VXFK� DV� $�� URDGPDS� DQG� QDYLJDWLRQ� JUDSK� GLGQ¶W�
FRQVLGHU� WKH� LPSDFW� RI� WKHVH� IDFWRUV� RQ� WKH� SDWK�
SODQQLQJ��7KHVH�ILQGLQJV�FRXOG�SURYLGH�JXLGDQFH�IRU�
HYDFXDWLRQ� VLPXODWLRQ� VWXGLHV� E\� LPSURYLQJ� WKH�
LQWHUDFWLRQ� EHWZHHQ� LQGLYLGXDO� DJHQWV� DQG�
VXUURXQGLQJ� HQYLURQPHQWV�� 7KH� DFWXDO� UHVSRQVH� WR�
YLVXDOO\� SHUFHLYDEOH� VSDWLDO� LQIRUPDWLRQ� ZRXOG� DOVR�
RIIHU�VHWWLQJV�FORVHU�WR�UHDO�ZRUOG��UDLVH�WKH�SUHFLVLRQ�
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DQG�DFFXUDF\�RI�VLPXODWHG�UHVXOWV��7KH�QH[W�VWHS�LV�WR�
FRQGXFW� ODUJHU� VFDOH�H[SHULPHQWV� IRU�GDWD�FROOHFWLRQ��
VWDWLVWLFDO� DQDO\VLV� DQG� IXOILOPHQW� RI� UDFHV� DQG�
FXOWXUDO� EDFNJURXQGV� IRU� GHYHORSLQJ� DQG� LPSURYLQJ�
ZD\�ILQGLQJ�DOJRULWKPV��

$&.12:/('*(0(17�
3URMHFW�VXSSRUWHG�E\�WKH�*HQHUDO�3URMHFW�IRU�WKH�
1DWLRQDO�1DWXUDO�6FLHQFH�)RXQGDWLRQ�RI�&KLQD�
�16)&���*UDQW�1R������������

5()(5(1&(6�
$QGUHZ�7��'XFKRZVNL��������$�EUHDGWK�ILUVW�VXUYH\�

RI� H\H�WUDFNLQJ� DSSOLFDWLRQV��%HKDYLRU�5HVHDUFK�
0HWKRGV��,QVWUXPHQWV�	�&RPSXWHUV�������������
����

&KHQ�� 4�� ������ $� YLVLRQ� GULYHQ� ZD\ILQGLQJ�
VLPXODWLRQ� V\VWHP� EDVHG� RQ� WKH� DUFKLWHFWXUDO�
IHDWXUHV�SHUFHLYHG�LQ�WKH�RIILFH�HQYLURQPHQW��

&OHPHQW��-HVSHU�������� �9LVXDO� LQIOXHQFH�RQ� LQ�VWRUH�
EX\LQJ�GHFLVLRQV��DQ�H\H�WUDFN�H[SHULPHQW�RQ�WKH�
YLVXDO�LQIOXHQFH�RI�SDFNDJLQJ�GHVLJQ���-RXUQDO�RI�
0DUNHWLQJ�0DQDJHPHQW��������������������

*XR� 46�� :DQJ� <+�� ������ (UJRQRPLFV� GHVLJQ��
7LDQMLQ��7LDQMLQ�8QLYHUVLW\�3UHVV���LQ�&KLQHVH��

/�� 6XQ�� -�� 6XQ�� <�� /LX�� +�� 1L�� ������ $� 3HUFHSWLRQ�
0RGHO� IRU� $XWRQRPRXV� 9LUWXDO� +XPDQV� %DVHG�
RQ� WKH� )HHGEDFN� &RQWURO�� -RXUQDO� RI� 6RIWZDUH��
�����������a�����

-DNRE�1LHOVHQ�� ������ )�6KDSHG�3DWWHUQ� )RU�5HDGLQJ�
:HE�&RQWHQW��$SULO�

2]HO��)��8��������7KH�FRPSXWHU�PRGHO��%*5$)���D�
FRJQLWLYH� DSSURDFK� WR� HPHUJHQF\� HJUHVV�
VLPXODWLRQ��7KH�8QLYHUVLW\�RI�0LFKLJDQ��

5H\QROGV� &:�� ������ &RPSXWHU� DQLPDWLRQ� ZLWK�
VFULSWV� DQG� DFWRUV�� $&0� &RPSXWHU� *UDSKLFV��
���������������>GRL������������������������@�

5H\QROGV� &:�� ������ )ORFNV�� KHUGV� DQG� VFKRROV�� $�
GLVWULEXWHG� EHKDYLRXUDO� PRGHO�� $&0� &RPSXWHU�
*UDSKLFV�� ������������� >GRL��
�������������������@�

6XQ��&���	�GH�9ULHV��%��������$Q�$UFKLWHFWXUH�%DVHG�
0RGHO� IRU� 8QGHUJURXQG� 6SDFH� (YDFXDWLRQ�
6LPXODLRWQ�� ,Q� 3URFHHGLQJV� RI� WKH� ���WK�
(XURSHDQ� &RQIHUHQFH� RQ� 0RGHOOLQJ� DQG�
6LPXODWLRQ�(&06��

6XQ�� &��� 9ULHV�� %��� 	� =KDR�� 4�� ������ $UFKLWHFWXUDO�
&XH� 0RGHO� LQ� (YDFXDWLRQ� 6LPXODWLRQ� IRU�
8QGHUJURXQG� 6SDFH�� 3HGHVWULDQ� DQG� (YDFXDWLRQ�
'\QDPLFV����������������

�
�
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Table 1 
Gender differences on fixation and miss rate of clear exit information 

�

� CLEAR EXIT INFORMATION MALE FEMALE 
FIXATION MISS (%) FIXATION MISS (%) 

3KRWR���� ([LW�VLJQDJH�DQG�JODVV�GRRU�DQG�VWDLUV� ���� ����� ���� ����
3KRWR���� ([LW�GRRU�LQ�JODVV�DQG�RXWGRRU�VFHQH� ����� ������ �� ����
3KRWR���� ([LW�VLJQDJH�DERYH�WKH�GRRU� ���� ����� �� �����
$YHUDJH� � ���� ������ ���� ������
�
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