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���9LUWXDO�FRPSRQHQW�UHXVH�ZLWK�9LU&RPS
,Q� RUGHU� WR� KHOS� WKH� VRIW� FRUH� XVHU� WR� VHW� WKH� VXLWDEOHFRUH� FRQILJXUDWLRQ� IRU� KLV� GHVLJQV�� D� YLUWXDO� FRPSRQHQWFRQILJXUDWLRQ� WRRO�QDPHG�9LU&RPS�ZDV� GHYHORSHG��)LUVW�DFFRUGLQJ� WR� WKH� FRQILJXUDELOLW\� UDQJH� RI� WKH� GHYHORSHGVRIW� FRUH�� 9LU&RPS� OHWV� WKH� XVHU� FKRRVH� DSSURSULDWHSDUDPHWHUV� RI� WKH� YLUWXDO� FRPSRQHQWV� WKDW� FRPH� LQWR� KLVPRGHO��7KHQ�LW�FKHFNV�WKH�FKRVHQ�SDUDPHWHUV�IRU�SRVVLEOHHUURUV� DQG� UHSRUWV� WKHP� WR� WKH� XVHU�� ,I� WKHUH� LV� QR� HUURUIRXQG�� LW� WUDQVODWHV� WKH� LQIRUPDWLRQ� DERXW� WKH� SDUDPHWHUVLQWR� D� V\QWKHVLV� VFULSW� WKDW� SURYLGHV� DSSURSULDWH� JHQHULFVIRU� V\QWKHVLV� WRROV� �H�J�� 6\QRSV\V� 'HVLJQ� &RPSLOHU�� VRWKDW�WKH\�FDQ�JHQHUDWH�WKH�PRGHO�DV�UHTXLUHG�9LU&RPS� DOVR� JLYHV� WKH� FRUH� XVHU� WKH� SRVVLELOLW\� RIGHILQLQJ� FRQILJXUDEOH� DVVHPEO\� ODQJXDJHV� EDVHG� RQPDFKLQH�LQVWUXFWLRQ�VHWV�RI�KLV�GHYHORSHG�PLFURFRPSXWHUV�7HVW�SURJUDPV�ZULWWHQ�E\�WKH�FRUH�XVHU�RU�RWKHU�DVVHPEO\SURJUDPV�ZULWWHQ� E\� HQG�XVHUV� FDQ� EH� WKHQ� DQDO\]HG� DQGWUDQVODWHG� LQWR� PDFKLQH� LQVWUXFWLRQV� XVLQJ� EXLOW� LQ� WKH9LU&RPS� DVVHPEOHU�� 7KH� DVVHPEOHU� ZDV� GHVLJQ� ZLWKVSHFLDO�HPSKDVLV�RQ�FRQILJXUDELOLW\��7KH�XVHU�FDQ�PRGLI\JUDPPDUV� RI� DVVHPEO\� ODQJXDJHV�� IRU� H[DPSOH� UHPRYHVRPH� H[LVWLQJ� LQVWUXFWLRQV� DQ\� WLPH� DV� UHTXLUHG�)XUWKHUPRUH�� VWUXFWXUDO� PRGLILFDWLRQ� RI� WKHPLFURFRPSXWHU� PRGHO� PD\� FDXVH� WKH� DXWRPDWLFDOO\PRGLILFDWLRQ�RI�WKH�DVVHPEO\�ODQJXDJHV�

���+DUGZDUH�LPSOHPHQWDWLRQ
$V� LW� ZDV� PHQWLRQHG� HDUOLHU�� WKH� PRGHO� RI� WKHPLFURFRPSXWHU� IDPLO\� FDQ� EH� VHW� XS� XSRQ� UHTXHVW� DQGHDVLO\�PRGLILHG�WR�WKH�QHHG�RI�SDUWLFXODU�HQG�XVHUV��$V�DQH[DPSOH�� WKH� PRGHO� KDV� EHHQ� FRQILJXUHG� LQ� VXFK� D� ZD\WKDW� REWDLQHG� PLFURFRPSXWHUV� DUH� FRPSDWLEOH� ZLWK� WKH0LWVXELVKL� ��ELW� 0(/36� ���� PLFURFRPSXWHU� VHULHV� >�@�(DFK�PLFURFRPSXWHU� LQ� WKH� RULJLQDO� LQGXVWULDO� VHULHV� FDQEH�WKHQ�UHSODFHG�E\�D�FRQILJXUHG�PRGHO�WKDW�RIIHUV�VHYHUDOLPSURYHPHQWV� DQG� D� KLJK� GHJUHH� RI� SRUWDELOLW\� DQGIOH[LELOLW\�7HVWEHQFKHV� IRU� DOO� PRGHOV� RI� WKH� PLFURFRPSXWHUVEHORQJLQJ� WR� WKH� VHULHV� ZHUH� GHVLJQHG� WR� JHQHUDWHZDYHIRUPV� IRU� UHVHW�� FORFN�� SRUWV�� DQG� WR�PRGHO� SRUWLRQVRI� WKHLU� SURJUDP� PHPRULHV�� 7KH� PRGHOV� RI� WKHPLFURFRPSXWHUV� KDYH� EHHQ�YHULILHG E\� VLPXODWLRQ��$IWHUWKDW��ZH� KDYH� XVHG� WKH� 6\QRSV\V�9+'/� GHVLJQ� DQDO\]HUDQG� FRPSLOHU� >�@� IRU� SHUIRUPLQJ� ORJLF� V\QWKHVLV� RQ� HDFKPRGHO� RI� WKH� VHULHV�� 7KH� WDUJHW� WHFKQRORJ\� LV� $06� IRU$6,&� LPSOHPHQWDWLRQ� DQG� ;,/,1;� >�@� IRU� )3*$LPSOHPHQWDWLRQ�� $IWHU� V\QWKHVLV�� WKH� PLFURFRPSXWHUPRGHOV� EHORQJ� WR� WKH� VHULHV� KDYH� EHHQ� YDOLGDWHG E\VLPXODWLRQ�� 7KH� REWDLQHG� UHVXOWV� ZHUH� IXQFWLRQDOO\FRQVLVWHQW� ZLWK� WKH� SUH�V\QWKHVLV� VLPXODWLRQ� UHVXOWV�� 7KH

GDWD�PHPRULHV� RI� DOO� PLFURFRPSXWHUV� ZHUH� LPSOHPHQWHGLQ�)3*$V�ZLWK�EXLOW�LQ�KDUG�PDFURV�7KH� ORJLF� VWUXFWXUH� RI� HDFK� PLFURFRPSXWHU� KDV� EHHQWULPPHG�� SDUWLWLRQHG� DQG� SODFHG� LQ� &/%V�� WKHQ� URXWHG�7KH�FRQILJXUDWLRQ�GDWD�ZDV� FUHDWHG�DQG�GRZQORDGHG� LQWRWKH�;&�����GHYLFH��7KH�FRUUHFWQHVV�RI�WKH�PLFURFRPSXWHUPRGHOV�KDV�EHHQ�FRQILUPHG�E\�XVLQJ�WKH�7HNWURQL[�/9���WHVWHU� LQ� FRQQHFWLRQ� ZLWK� D� GHYHORSHG� DSSOLFDWLRQ� ERDUGFRQWDLQLQJ�WKH�;&�����GHYLFH����&RQFOXVLRQV
:H� KDYH� GHYHORSHG� D� FRQILJXUDEOH� VRIW� FRUH� EDVHGPLFURFRPSXWHU� IDPLO\�PRGHO�XVLQJ�9+'/�GHVFULSWLRQ� DW57� OHYHO��:H�KDYH�DOVR�SURSRVHG�D�FRQILJXUDWLRQ� WRRO� WRKHOS� WKH� XVHU� WR� FKRRVH� DSSURSULDWH� SDUDPHWHUV� IRUJHQHUDWLQJ� RI� UHTXLUHG� PLFURFRPSXWHU� PRGHOV�� DQGPHQWLRQHG� DERXW� KDUGZDUH� LPSOHPHQWDWLRQ� RI� LQGXVWULDOPLFURFRPSXWHU�VHULHV�EDVHG�RQ�WKH�PRGHO�7KH�PLFURFRPSXWHU�IDPLO\�PRGHO�LV�XVHIXO�SDUWLFXODUO\LQ� WKHVH� DXWRPDWLF� FRQWURO� DSSOLFDWLRQV�� ZKHUH� VHYHUDOLQSXW�VLJQDOV�QHHG�WR�EH�KDQGOHG���,Q�WKRVH�FDVHV��XVLQJ�RIDQ� DSSURSULDWHO\� FRQILJXUHG� PLFURFRPSXWHU� PRGHOUHVXOWHG� LQ� VLJQLILFDQW� GHFUHDVH� LQ� WKH� VFDOH� RI� VRIWZDUHGHVLJQ�FRPSOH[LW\�$FWXDOO\�� WKH� ZRUN� RQ� WKH� H[WHQVLRQ� RI� WKH� VRIW� FRUHZLWK� UHJDUG� WR� LWV� FRQILJXUDELOLW\� DQG� UHXVDELOLW\� >�@�� RQWKH�H[WHQVLRQ�RI�WKH�PLFURFRPSXWHU�IDPLO\�LQ�PRGHO�WHUPVRI� DUFKLWHFWXUH�� DV� ZHOO� DV� RQ� WKH� GHYHORSPHQW� RI� DFRQILJXUDEOH�PRGHO�RI�PLFURFRQWUROOHU�FODVV�LV�EHLQJ�GRQH�5HIHUHQFHV

>�@�6\QRSV\V� 2QOLQH�'RFXPHQWDWLRQ�IRU�YHU����������������>�@ ;LOLQ[�,QF���'RFXPHQWDWLRQ�)RXQGDWLRQ�6HULHV����L�������>�@ 0LWVXELVKL� 6HPLFRQGXFWRUV� 6LQJOH�FKLS� ��ELW� FPRVPLFURFRPSXWHUV�������>�@�%ULFDXG�� 3�� ��.HDWLQJ��0���5HXVH�0HWKRGRORJ\�0DQXDO� IRU6\VWHP�RQ�D�FKLS� 'HVLJQV�� .OXZHU� $FDGHPLF� 3XEOLVKHUV������>�@�6HHSROG�� 5�� ±� .XQ]PDQQ�� $��� 5HXVH� 7HFKQLTXHV� IRU� 9/6,'HVLJQ��.OXZHU�$FDGHPLF�3XEOLVKHUV�������>�@�1JX\HQ��4��7����5RVL�VNL��$��7���³0RGHOOLQJ�RI�D�6HTXHQFHU&RUH� �� $� 9+'/� $SSURDFK´�� 3URF�� RI� WKH� ��QG(8520,&52�&RQI�� �VKRUW� FRQWULEXWLRQ��� ,(((� &6� 3UHVV�������SS���������>�@� -DQLV]HZVNL�� ,�� �� %DUDQLHFNL�� 5�� �� 6LHNLHUVND�� .��� ³$5HXVDEOH�0LFURFRQWUROOHU�&RUH
V�'HVLJQ´��3URF��RI�9,8)¶��&RQIHUHQFH��,(((�&6�3UHVV��&DOLI���������SS��������>�@ 1JX\HQ��4��7��±�6LHNLHUVND��.���³6RIW�&RUH�%DVHG�0RGHORI� D� ��ELW� 0LFURFRPSXWHU� )DPLO\´�� 3URF�� RI� WKH� �UG''(&6��6PROHQLFH�&DVWOH��$SULO������������SS��������>�@ 1JX\HQ�� 4�� 7��� ³+DUGZDUH� 'HVLJQ� ZLWK� (PSKDVLV� RQ6\QWKHVLV�DQG� &RQILJXUDELOLW\´�� 3URF��RI�WKH���WK =0$L3&RQI���:DUVDZ��2FW��������������SS���������
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