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$EVWUDFW��7KLV�SDSHU�GHDOV�ZLWK�D�SUREOHP�RI�KDQGOLQJ�RI�JUDSKLFDO�LQIRUPDWLRQ�LQ�DQ�HQYLURQPHQW�ZLWK�VRPH
OLPLWDWLRQ��7KH�SUREOHP�DULVHV�ZKHQ� WKH�ZRUN�ZLWK�JUDSKLFDO� LQIRUPDWLRQ� LV� OLPLWHG�RU� LPSRVVLEOH� DW� DOO�� 7KH
OLPLWDWLRQV�FDQ�EH�HLWKHU�RQ�XVHU�VLGH��GLVDELOLWLHV��RU�RQ�WKH�VLGH�RI�D�V\VWHP��VPDOO�VFUHHQ�LQ�FDVH�RI�KDQGKHOG
GHYLFHV��� 7KLV�PHDQV� WKDW� LW� LV� QHFHVVDU\� WR� DSSO\� VRPH� HIIHFWLYH� DFFHVV� WR� JUDSKLFDO� LQIRUPDWLRQ� LQ� VXFK� DQ
HQYLURQPHQW��7H[WXDO�LQIRUPDWLRQ�FDQ�EH�DFFHVVHG�ZLWKRXW�DQ\�SUREOHP�DQG�WKH�VROXWLRQ�LV�WR�ZRUN�ZLWK�WH[WXDO
GHVFULSWLRQ�RI� WKH�SLFWXUH��6XFK� D�GHVFULSWLRQ� VKRXOG� DOORZ� LQIRUPDWLRQ� ILOWHULQJ�� DV� WKH� VWUXFWXUH�RI� JUDSKLFDO
LQIRUPDWLRQ� FDQ� EH� FRPSOLFDWHG�� ,Q� RUGHU� WR� GHVFULEH� D� SLFWXUH� LQ� WH[WXDO� IRUP� ZH� ZLOO� XVH� D� ;0/� EDVHG
JUDPPDU��,WV�XVH�ZLOO�DOORZ�XV�WR�DXWRPL]H�FUHDWLRQ�RI�WRROV�IRU�FUHDWLRQ�RI�SLFWXUH�GHVFULSWLRQ�DQG�EURZVLQJ��$
V\VWHP�KDV�EHHQ�LPSOHPHQWHG�WKDW�DOORZV�WKH�XVHU�WR�DFFHVV�JUDSKLFDO�LQIRUPDWLRQ�ZLWKRXW�JUDSKLFDO�LQWHUDFWLRQ�
,Q�WKH�FDVH�RI�KDQGKHOG�GHYLFHV�WKH�WH[WXDO�FRPPXQLFDWLRQ�FRXOG�VHUYH�DV�D�SUHYLHZ�LQ�RUGHU�WR�JHW�FORVHU�WR�WKH
DUHD� RI� LQWHUHVW� LQ� D� SLFWXUH�� 7KLV� DUHD� FDQ� EH� GLVSOD\HG� E\� OLPLWHG� JUDSKLFDO� PHDQV�� 7KH� V\VWHP� KDV� EHHQ
VXFFHVVIXOO\�WHVWHG�ZLWK�D�JRRG�UHVSRQVH�IURP�SRWHQWLDO�XVHUV�

.H\ZRUGV��SLFWXUH�GHVFULSWLRQ��PRELOH�FRPSXWLQJ��JUDPPDU��;0/��JUDSKLFDO�LQWHUDFWLRQ��EOLQG�XVHUV

� ,QWURGXFWLRQ
7KH�XVH�RI�SLFWXUHV�LQ�LQIRUPDWLRQ�V\VWHPV��,6��LQWHQVLILHV�FRPPXQLFDWLRQ�EHWZHHQ�WKH�XVHU

DQG�FRPSXWHU�V\VWHPV��'XH�WR�ODUJH�IOH[LELOLW\�RI�JUDSKLFDO�LQIRUPDWLRQ�LW�LV�SRVVLEOH�WR�XVH�LW
LQ�PDQ\�DSSOLFDWLRQV��2Q� WKH�RWKHU�KDQG� WKHUH� DUH� VLWXDWLRQV�ZKHQ� WKH�ZRUN�ZLWK� JUDSKLFDO
LQIRUPDWLRQ� LV� OLPLWHG� HLWKHU� E\� XVHUV� �GLVDELOLWLHV� RI� YDULRXV� NLQGV�� RU� E\� D� V\VWHP� �VPDOO
VFUHHQ�LQ�FDVH�RI�KDQGKHOG�GHYLFHV��� ,Q�WKLV�FDVHV�LW�LV�QHFHVVDU\�WR�VROYH�HIIHFWLYH�DFFHVV�WR
JUDSKLFDO� LQIRUPDWLRQ�XVLQJ� WH[WXDO� LQIRUPDWLRQ�ZLWKRXW�JUDSKLFDO� LQWHUIDFH��2XU� VROXWLRQ� LV
EDVHG� RQ� ZRUNLQJ� ZLWK� WH[WXDO� GHVFULSWLRQ� RI� WKH� SLFWXUH�� *UDSKLFDO� LQIRUPDWLRQ� FDQ� KDYH
FRPSOLFDWHG�VWUXFWXUH�DQG�WKXV�ZH�KDYH�WR�EH�DEOH�WR�ILOWHU�RXW�XQQHFHVVDU\�LQIRUPDWLRQ�XVLQJ
VSHFLDO� LQIRUPDWLRQ� ILOWHUV� >�@�� &RPPRQ�PHWKRGV� IRU� GHVFULELQJ� SLFWXUHV� �H�J�� DOW�WH[W�� �'�
7DJV���DUH�QRW�VXLWDEOH�IRU�GHVFULSWLRQ�RI�FRPSOLFDWHG�JUDSKLFDO�LQIRUPDWLRQ��EHFDXVH�WKHUH�LV
QR� ZD\� KRZ� HIILFLHQWO\� EURZVH� LQ� VXFK� D� GHVFULSWLRQ� �VSHFLDOO\� GHILQLQJ� OHYHO� RI� GHWDLO�
ILOWHULQJ�LQIRUPDWLRQ���2XU�DSSURDFK�LV�WU\LQJ�WR�HQDEOH�SHUFHSWLRQ�RI�PRUH�FRPSOH[�SLFWXUHV�
7R�DXWRPL]H� WKH� LPSOHPHQWDWLRQ�RI� D� V\VWHP� IRU�PDQLSXODWLRQ�ZLWK� WH[WXDO� LQIRUPDWLRQ�ZH
XVH� D� IRUPDO� ODQJXDJH� IRU� GHVFULSWLRQ� RI� WKH� VWUXFWXUH� RI� WKH� SLFWXUH� GHVFULSWLRQ��;0/� >�@
EDVHG�JUDPPDU�>�@�>�@�>�@�LV�XVHG�DV�D�WRRO�IRU�IRUPDO�ODQJXDJH��GHILQLWLRQ��7KH�XVH�RI�;0/
DV� DQ� LQWHUQDWLRQDO� VWDQGDUG� DOORZV� XV� WR� LPSOHPHQW� V\VWHP� WKDW� FDQ� EH� XVHG� LQ� DQ\
HQYLURQPHQW�WKDW�XVHV�;0/�

� &UHDWLRQ�DQG�EURZVLQJ�SLFWXUH�GHVFULSWLRQ
7KH�PDLQ�JRDO�RI�WKH�VSHFLILFDWLRQ�RI�PHWKRGRORJ\�RI�FUHDWLQJ�SLFWXUH�GHVFULSWLRQ�LV�WR�NHHS

FRPSOH[LW\�DQG�VSHFLILF�VWUXFWXUH�RI�JUDSKLFDO�LQIRUPDWLRQ�DQG�DOORZ�ODWHU�HIILFLHQW�EURZVLQJ�
7KHUHIRUH�ZH�FKRRVH� WKH�REMHFW�RULHQWHG�DSSURDFK�� )RU�GHILQLWLRQ�RI�SLFWXUH�GHVFULSWLRQ�ZH
XVHG�;0/�>�@�EDVHG�JUDPPDU��VHH�VHFWLRQ��������
%URZVLQJ�LQ�D�SLFWXUH�GHVFULSWLRQ�LV�LQ�WKLV�ZRUN�VSHFLILHG�DV�D�EURZVLQJ�LQ�D� WUHH��ZKHUH

QRGHV� UHSUHVHQW� REMHFWV� DQG� HGJHV� UHSUHVHQW� UHODWLRQV� DPRQJ� REMHFWV�� DQG� ILOWHULQJ� RXW
XQQHFHVVDU\�LQIRUPDWLRQ��7KH�XVHU�EURZVHV�LQ�D�SLFWXUH�E\�PHDQV�RI�D�VWDWHPHQW�LQ�D�VSHFLDO
TXHU\�ODQJXDJH�EDVHG�RQ�;0/�



��� &UHDWLQJ�D�SLFWXUH�GHVFULSWLRQ

7KH�PHDQLQJ� RI� D� SLFWXUH� LV� VSHFLILHG� ERWK� E\� WKH� OLVW� RI� REMHFWV� LQ� WKH� SLFWXUH� DQG� E\
UHODWLRQV� DPRQJ� WKHVH� REMHFWV�� 7KHVH� UHODWLRQV� DUH� HLWKHU� RI� D� VWUXFWXUDO� QDWXUH� �VXE�REMHFW�
OHIW��ULJKW�HWF���RU�VHPDQWLF�QDWXUH��D�SHUVRQ�WDONV�WR�DQRWKHU�SHUVRQ���$�SLFWXUH�GHVFULSWLRQ�LV
WKHQ�GHULYHG�IURP�D�FRPELQDWLRQ�RI�ERWK�UHODWLRQ�W\SHV�
*UDSKLFDO�LQIRUPDWLRQ�ZH�ZRXOG�OLNH�WR�SURFHVV�FRQVLVWV�RI�WZR�SDUWV�
 � REMHFWV��WKHLU�FKDUDFWHULVWLF�DQG�EHKDYLRU
 � UHODWLRQV�DPRQJ�REMHFWV
 � VWUXFWXUDO��H�J��RQH�REMHFW�LV�D�SDUW�RI�DQRWKHU�RQH��SRVLWLRQ��VKDSH�
 � VHPDQWLF��H�J��EHKDYLRU��VHPDQWLF�UHODWLRQ��

7KH� IRUPDOLVP� XVHG� LV� VXLWDEOH� IRU� SLFWXUHV� ZLWK� JRRG� LQWHUQDO� VWUXFWXUH� WKDW� FRXOG� EH
H[SUHVVHG�LQ�IRUPDO�ZD\��PRVWO\�E\�PHDQV�RI�D�JUDSK���7KH�V\VWHP�LV�RULHQWHG�IRU�WKH�XVH�LQ
ZHE�HQYLURQPHQW�DQG�WKHUHIRUH�ZH�ZLOO�GHDO�LQ�IXUWKHU�ZLWK�SL[HO�RULHQWHG�SLFWXUHV�

����� 2EMHFWV��WKHLU�FKDUDFWHULVWLFV�DQG�EHKDYLRU
7KH�SUREOHP�RI�GHVFULELQJ�DQ�REMHFW�LV�WKDW�WKH�GHVFULSWLRQ�FUHDWRU�FDQ�GHVFULEH�WKH�REMHFW

LQ�GLIIHUHQW�ZD\V��7R�HOLPLQDWH�GLIIHUHQFHV�LQ�REMHFW�GHVFULSWLRQ�DQG�VSHHG�XS�GHVFULELQJ�ZH
KDYH� GHILQHG� D� VWDQGDUG� IRU� REMHFW� EHKDYLRU� �� EDVLF� FDWHJRULHV� RI� LQIRUPDWLRQ� WKDW� GHVFULEH
REMHFWV�DQG�WKHLU�EHKDYLRU��7KH�EURZVLQJ�XVHU�WKHQ�FKRRVHV�ZKDW�FKDUDFWHULVWLFV�RI�REMHFWV�KH
ZDQWV�WR�JHW��H�J��SRVLWLRQ��VKDSH��HWF���
7KHUH�DUH�WZR�EDVLF�FDWHJRULHV�RI�REMHFW�GHVFULSWLRQ�
 � JHRPHWULFDO��SRVLWLRQ��VKDSH��������PDWHULDO��FRORU��ZHLJKW��FDWHJRU\��GHWDLO
 � DFWLRQ��%HKDYLRU�RI�REMHFW����%R\�LV�UXQQLQJ���HWF��

����� 5HODWLRQV�DPRQJ�REMHFWV
7KH�UHODWLRQV�DPRQJ�REMHFWV�DUH�VWDQGDUGL]HG�WRR�
 � VHPDQWLF� �� GHILQHV� VHPDQWLF� UHODWLRQ� �H�J�� REMHFW� �IR\HU�� LV� FRQQHFWHG� ZLWK� REMHFW
�EHGURRP��

 � KLHUDUFKLFDO���GHILQHV�KLHUDUFKLFDO�UHODWLRQ��H�J��REMHFW��EDG��LV�LQ�REMHFW��EHGURRP��
 � JURXS���GHILQHV�JURXS�RI�REMHFWV�ZLWKRXW�KLHUDUFKLFDO�UHODWLRQV

7KLV� EDVLF� VHW� RI� FDWHJRULHV� FRYHUV� WKH�PDLQ� GHVFULSWLRQV� DQG� UHODWLRQV� RI� REMHFWV��:KHQ
GHVFULELQJ�VRPH�VSHFLDO�SLFWXUH�WKHUH�FRXOG�DULVH�WKH�QHFHVVLW\�WR�GHILQH�QHZ�FDWHJRULHV��7KH
SRVVLELOLW\� WR� FUHDWH� QHZ� FDWHJRULHV� LV� LQFRUSRUDWHG� LQ� D� GHVLJQ� RI� WKH� JUDPPDU� RI� SLFWXUH
GHVFULSWLRQV��VHH�VHFWLRQ��������

����� 6WUXFWXUDO�DQG�VHPDQWLF�YLHZ
:KHQ� DQDO\]LQJ� FUHDWLRQ� DQG� EURZVLQJ� RI� WKH� SLFWXUH� GHVFULSWLRQ� ZH� IRXQG� RXW� WKDW� ZH

FRXOG�SHUFHLYH�WKH�SLFWXUH�IURP�GLIIHUHQW�SRLQWV�RI�YLHZ��ZKLFK�PHDQV�WKDW�ILQDO�GHVFULSWLRQ
FRXOG� FRQVLVW� RI�GLIIHUHQW�REMHFWV�� GLIIHUHQW� REMHFW� GHVFULSWLRQV� DQG� GLIIHUHQW� UHODWLRQV��7ZR
W\SHV�RI�YLHZ�ZHUH�GHILQHG�

$��6WUXFWXUDO�YLHZ��VHH�)LJXUH������IRFXVHG�RQ�VWUXFWXUDO�UHODWLRQV
 � 7KH�JRDO�RI�WKLV�YLHZ�LV�WR�JLYH�WKH�XVHU�D�VWDQGDUG�IRU�SLFWXUH�GHVFULSWLRQ�
 �0DMRU� UHODWLRQ� LV� �LV� LQ�� UHODWLRQ� �IXOO� DUURZKHDG� OLQHV���7KH�REMHFWV� DUH�RUGHUHG� LQWR� D
KLHUDUFKLFDO�WUHH��7KH�KLHUDUFK\�PHDQV�WKDW�WKH�FKLOG�REMHFW�LV�D�SDUW�RI�WKH�SDUHQW�REMHFW
�H�J��REMHFW��EHG��LV�VXE�REMHFW�RI�REMHFW��EHGURRP����VHH�)LJXUH���

 � 7KHUH�DUH�RQO\�IHZ�RI�RWKHU�UHODWLRQV�



%��6HPDQWLF�YLHZ��VHH�)LJXUH������IRFXVHG�RQ�VHPDQWLF�UHODWLRQV
 � 7KH�JRDO�RI�WKLV�YLHZ�LV�WR�GHVFULEH�VLJQLILFDQW�REMHFWV�DQG�UHODWLRQV�RQO\�
 � ,W�LV�QRW�QHFHVVDU\�WR�RUGHU�REMHFWV�LQWR�D�KLHUDUFKLFDO�WUHH�DV�LQ�WKH�VWUXFWXUDO�YLHZ�
 � 7KLV�YLHZ�LV�XVHIXO�LI�WKH�SLFWXUH�VKRXOG�EH�GHVFULEHG�IURP�VHYHUDO�WRWDOO\�GLIIHUHQW�YLHZV
�WKHVH� YLHZV� FRQVLVW� RI� GLIIHUHQW� REMHFWV� DQG� UHODWLRQV��� ,Q� RXU� H[DPSOH� �)LJXUH� ��� WKH
VHPDQWLF� YLHZ� �)LJXUH� ��� GHVFULEHV� KRZ� WKH� URRPV� RI� D� IODW� DUH� FRQQHFWHG� ZLWK� HDFK
RWKHU�

����� *UDPPDU�RI�SLFWXUH�GHVFULSWLRQ
$�VXLWDEOH�PHDQV� IRU� KDQGOLQJ� D� FRPSOH[� VWUXFWXUH� RI� D� SLFWXUH� LV� WKH� XVH� RI� D� JUDPPDU

>�@�>�@��:H�ZLOO�XVH� WKH� IRUPDO�JUDPPDU� LQ� WKH� VHQVH�RI� WKHRU\�RI� IRUPDO� ODQJXDJHV�ZKHUH
JUDPPDU�LV�GHILQHG�DV�D�TXDGUXSOH�* �1�7�5�6��>�@��>�@�
2XU�JUDPPDU�LV�GHYHORSHG�ZLWK�WKH�LGHD�RI�JHQHUDWLQJ�D�XQLYHUVDO�GHVFULSWLRQ�ODQJXDJH�IRU

UHSUHVHQWLQJ�DQ\�REMHFWV��WKHLU�EHKDYLRU�DQG�UHODWLRQV�
1� �^SLFWXUH��YLHZ��REMHFW��GHVFULSWLRQ`

7�����DOSKDQXPHULF�V\PEROV

6� �^SLFWXUH`

5� SLFWXUH��� �GHVFULSWLRQ��YLHZ�

�� YLHZ��� �GHVFULSWLRQ��REMHFW�

�� REMHFW��� �GHVFULSWLRQ�

�� GHVFULSWLRQ��� �GHVFULSWLRQ


�6\PERO�
�
�PHDQV�WKDW�WKH�HOHPHQW�FRXOG�EH�UHSHDWHG�RQH�RU�VHYHUDO�WLPHV��6\PERO�


�PHDQV

WKDW�WKH�HOHPHQW�FRXOG�EH�UHSHDWHG�]HUR�RU�PRUH�WLPHV��

3LFWXUH�GHILQHV� WKH�QDPH�RI�SLFWXUH��9LHZ�GHILQHV� WKH� W\SH�RI�YLHZ��2EMHFW�GHILQHV
HDFK� REMHFW� LQ� WKH� SLFWXUH�� 'HVFULSWLRQ� GHVFULEHV� REMHFW� FKDUDFWHULVWLFV�� EHKDYLRU� DQG
UHODWLRQV�DPRQJ�WKH�REMHFW��$OO�HOHPHQWV�KDYH�VLPLODU�DWWULEXWHV�

��� %URZVLQJ�LQ�D�SLFWXUH�GHVFULSWLRQ

%URZVLQJ�LQ�D�SLFWXUH�FRQVLVWV�RI�WZR�DFWLYLWLHV��EURZVLQJ�LQ�D�WUHH�RI�REMHFWV�DQG�ILOWHULQJ
LQIRUPDWLRQ��%RWK�DFWLYLWLHV�DUH�GHVFULEHG�E\�WKH�XVHU�E\�PHDQV�RI�VWDWHPHQWV�LQ�;0/�TXHU\
ODQJXDJH�� 6SHFLDO� LQIRUPDWLRQ� ILOWHUV� DUH� XVHG� WR� ILOWHU� RXW� XQQHFHVVDU\� LQIRUPDWLRQ� >�@� LQ
RUGHU� WR� VSHHG� XS� D� SURFHVV� RI� UHWULHYDO� RI� UHTXLUHG� LQIRUPDWLRQ�� 7KHVH� ILOWHUV� FDQ� ILOWHU
REMHFWV��REMHFW�FKDUDFWHULVWLFV�DQG�UHODWLRQV�DPRQJ�REMHFWV�

����� ,QIRUPDWLRQ�ILOWHULQJ
8VHUV�FRPPXQLFDWH�ZLWK�,6�LQ�WKUHH�VWHSV�
 � LQIRUPDWLRQ�W\SH�VHOHFWLRQ��VWUXFWXUDO�RU�VHPDQWLF����VHH�VHFWLRQ������
 � UHGXFWLRQ� RI� LQIRUPDWLRQ� �� ILOWHU� RXW� LQHVVHQWLDO� LQIRUPDWLRQ� �REMHFWV�� GHVFULSWLRQV� RI
REMHFWV��E\�GHILQLQJ�VWUXFWXUDO�DQG�VHPDQWLF�FRQVWUDLQWV

 � EURZVLQJ�LQ�UHGXFHG�LQIRUPDWLRQ�XVLQJ�TXHULHV

:KHQ� EURZVLQJ� D� SLFWXUH� LW� LV� SRVVLEOH� WR� VZLWFK� G\QDPLFDOO\� EHWZHHQ� VWUXFWXUDO� �VHH
)LJXUH����DQG�VHPDQWLF��VHH�)LJXUH����YLHZ�RI�SLFWXUH�

2EMHFW�DQG�UHODWLRQ�ILOWHU
)LUVW� PHWKRG� KRZ� WR� ILOWHU� RXW� XQQHFHVVDU\� LQIRUPDWLRQ� LV� WR� FKRRVH� WKH� W\SH� RI� REMHFW

GHVFULSWLRQ�ZH�ZDQW�WR�VHH��:KLOH�WKHUH�DUH�GHILQHG�FDWHJRULHV�RI�REMHFW�GHVFULSWLRQV�
 � JHRPHWULFDO��SRVLWLRQ��VKDSH�
 �PDWHULDO��FRORU��ZHLJKW
 � FDWHJRU\��DFWLRQ��FRQQHFWHG�ZLWK���HWF�

WKH� EURZVLQJ� XVHU� FDQ� FKRRVH� ZKLFK� GHVFULSWLRQ� FDWHJRULHV� KH� ZDQWV� WR� VHH� �H�J�� FRORU� RI
REMHFWV���$SSO\LQJ� VXFK� D� ILOWHU�ZLOO� FXW�RXW�GHVFULSWLRQV� DQG�REMHFWV� WKDW� GR� QRW�PDWFK� WKH
FKRVHQ�FDWHJRULHV�



6HFRQG�PHWKRG� KRZ� WR� ILOWHU� RXW� XQQHFHVVDU\� LQIRUPDWLRQ� LV� WR� GHILQH� UHODWLRQV� EHWZHHQ
REMHFWV�ZH�ZDQW�WR�VHH��VHH�VHFWLRQ�����7KHVH�ILOWHUV�FDQ�EH�FRPELQHG�LQ�D�ORJLFDO�H[SUHVVLRQ
�XVLQJ�ORJLFDO�RSHUDWLRQV�$1'��25��RU�DSSOLHG�LQ�D�VHTXHQFH��7KHVH�ILOWHUV�GHILQHG�E\�XVHU
DUH� G\QDPLFDOO\� LQFRUSRUDWHG� LQWR� WKH� EURZVHU� DQG� LPPHGLDWHO\� DSSOLHG� WR� WKH� EURZVHG
GHVFULSWLRQ�

� ([DPSOH�DQG�WHVWLQJ
7KH� H[DPSOH� VKRZQ� EHORZ� FRXOG� EH� FRQVLGHUHG� DV� DQ� H[DPSOH� IURP� WKH� DUHD� RI�PRELOH

FRPSXWLQJ��$V�D� WHVWLQJ�SLFWXUH�ZH�ZLOO� XVH� VFKHPH�RI� IODW� �VHH�)LJXUH�����$W� ILUVW�ZH�ZLOO
DQDO\]H�FUHDWHG�SLFWXUH�GHVFULSWLRQV��VHH�)LJXUH������

��� &UHDWLQJ�GHVFULSWLRQ

:H�KDYH�FRQVWUXFWHG�WZR�W\SHV�RI�GHVFULSWLRQ�RI�6FKHPH�RI�)ODW��VHH�)LJXUH�����7KH�ILUVW
RQH�LV�VWUXFWXUDO�GHVFULSWLRQ��VHH�)LJXUH�����2Q�WKH�)LJXUH���ZH�FDQ�VHH�WZR�KLHUDUFKLFDO�OHYHOV
RI�REMHFWV��2Q�WKH�ILUVW� OHYHO� WKHUH�DUH�WKH�URRPV� WKH�IODW�FRQVLVW�RI�DQG�RQ� WKH�VHFRQG� OHYHO
WKHUH� DUH� REMHWV� SODFHG� LQ� HDFK� URRP�� ,Q� JHQHUDO� ZH� FDQ� GHILQH� PRUH� REMHFWV� DQG� PRUH
KLHUDUFKLFDO�OHYHOV��EXW�IRU�WKH�VDNH�RI�VLPSOLFLW\�ZH�ZLOO�XVH�WZR�OHYHOV�RQO\�
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)LJ�����)LOWHUHG�REMHFWV���VWUXFWXUDO�YLHZ )LJ�����)LOWHUHG�REMHFWV���JUDSKLFDO�YLHZ

7KH� VHFRQG� GHVFULSWLRQ� LV� FDOOHG� VHPDQWLF� RQH� �VHH� )LJXUH� ���� 7KLV� GHVFULSWLRQ� GHILQHV
FRQQHFWLRQV�EHWZHHQ�URRPV�DQG�ZLOO�EH�XVHG�IRU�ILQGLQJ�ZD\�IURP�RQH�SODFH�WR�DQRWKHU�RQH
�VHH�VHFWLRQ�������6LPLODU�UHODWLRQV�FDQ�EH�GHILQHG�EHWZHHQ�REMHFWV�LQ�WKH�URRPV��7KH\�FDQ�IRU
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LQWHUIDFH�



$FWLYH�REMHFW

'HVFULSWLRQ�WUHH

0HQX�EDU

7H[W RXWSXW OLQH

$WWULEXWH�ZLQGRZ

'HVFULSWLRQ�ZLQGRZ

)LJ�����'HVFULSWLRQ�EURZVHU�8VHU�,QWHUIDFH

)RU� GHWDLOHG� LQIRUPDWLRQ� DERXW
LPSOHPHQWDWLRQ�RI�WKH�V\VWHP�VHH�>�@�>�@�>�@�
7KH�V\VWHP�KDV�EHHQ�LPSOHPHQWHG�LQ�-$9$

>�@� SURJUDPPLQJ� ODQJXDJH� DQG� WKH� GDWD
VWUXFWXUH� LV� GHILQHG� XVLQJ� ODQJXDJH� EDVHG� RQ
;0/� >�@�� 7KLV� PHDQV� WKDW� WKH� V\VWHP� LV
SODWIRUP� LQGHSHQGHQW� �-$9$�� DQG� FRXOG� EH
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XVHU�LQWHUIDFH�RI�'HVFULSWLRQ�EURZVHU�
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ZRUNLQJ�ZLWK�WH[WXDO�LQWHUIDFH��7KH�WHVWV�KDYH
VKRZQ� WKDW� WKH� SHUFHSWLRQ� RI� D� JUDSKLFDO
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