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ABSTRACT

7KHUH� DUH� WZR� D[LRPV� LQ� WKH� D[LRPDWLF� DSSURDFK�� 7KH� ILUVW
D[LRP� LV� WKH� LQGHSHQGHQFH� D[LRP� ZKLFK� KHOSV� WR� SUHYHQW
SUREOHPV�IURP�RFFXUULQJ�WKH� LQLWLDO�VWDJHV�RI �GHVLJQ�UHVXOWLQJ� LQ
WKH� LQFUHDVH� RI � RYHUDOO� V\VWHP� HIILFLHQF\�� 7KH� VHFRQG� D[LRP� LV
WKH� LQIRUPDWLRQ� D[LRP� ZKLFK� KHOSV� WR� GHWHUPLQH� WKH� PRVW
RSWLPL]HG� GHVLJQ� DPRQJ� WKH� QXPHURXV� SURSRVHG� GHVLJQ�
,QIRUPDWLRQ� $[LRP� VWDWHV� WKDW� WKH� LQIRUPDWLRQ� FRQWHQW� ZDV
GHILQHG� LQ� WHUPV� RI � WKH� SUREDELOLW\� RI � EHLQJ� DEOH� WR� VDWLVI\� D
JLYHQ� )5�� 7KH� SURSRVHG� PHWKRG� IRU� PHDVXULQJ� LQIRUPDWLRQ
FRQWHQW�FDQ�RYHUFRPH�WKH�SUREOHPV�RI �WKH�FRQYHQWLRQDO�PHWKRG�
%\� FRQVLGHULQJ� WKH� ZHLJKW� IRU� HDFK� GHVLJQ� SDUDPHWHU� ZKHQ
PHDVXULQJ� LQIRUPDWLRQ�� DQ� RSWLPXP� GHVLJQ�PD\� EH� GHWHUPLQHG
HYHQ� ZKHQ� WKH� WRWDO� LQIRUPDWLRQ� FRQWHQW� LV� WKH� VDPH�
)XUWKHUPRUH�� PHULWV� DQG� GHPHULWV� RI � HDFK� GHVLJQ� PD\� EH
XQGHUVWRRG�E\�REVHUYLQJ�WKH�LQIRUPDWLRQ�FRQWHQW�RI �HDFK�GHVLJQ
SDUDPHWHU��$V�D�UHVXOW�SODFHV�ZKHUH�VSHFLDO�FDUH�LV�QHHGHG�FDQ�EH
QXPHULFDOO\� VHHQ��:LWK� VLPLODU� PHWKRG� WKH� LQIRUPDWLRQ� FRQWHQW
RI �WKH�IXQFWLRQDO�UHTXLUHPHQW�PD\�EH�PHDVXUHG�

.H\ZRUGV�� LQIRUPDWLRQ� D[LRP�� GHVLJQ� DSSUDLVHPHQW�� VRIWZDUH�
KRXVH�RI �TXDOLW\

1 INTRODUCTION

,Q� GHVLJQ�� LQIRUPDWLRQ� FDQ� EH� GHILQHG� DV� DPRXQW� RI
LQIRUPDWLRQ� UHTXLUHG� VDWLVI\LQJ� WKH� IXQFWLRQDO� UHTXLUHPHQW� DW� D
JLYHQ�OHYHO��7KH�VHOHFWLRQ�RI �GHVLJQ�SDUDPHWHUV�IRU�VDWLVI\LQJ�WKH
IXQFWLRQDO� UHTXLUHPHQW� GHSHQGV� RQ� WKH� SUREDELOLW\� WKDW� WKH
GHVLJQ� SDUDPHWHU� VDWLVILHV� WKH� IXQFWLRQDO� UHTXLUHPHQW�� ,I � WKH
IXQFWLRQDO�UHTXLUHPHQW�LV�DOZD\V�VDWLVILHG�ZLWKRXW�DQ\�SUHOLPLQDU\
RU�VXSSOHPHQWDU\�LQIRUPDWLRQ��WKHQ�WKH�IXQFWLRQDO�UHTXLUHPHQW�LV
DOZD\V� VDWLVILHG� UHJDUGOHVV� RI � WKH� GHVLJQ� SDUDPHWHU� VHOHFWLRQ�� ,Q
DFWXDO� GHVLJQ� DQG�PDQXIDFWXULQJ�� GHVLJQ� SDUDPHWHU� WKDW� KDV� WKH
KLJKHVW�SUREDELOLW\� WKDW� LW�ZLOO� VDWLVI\� WKH� IXQFWLRQDO� UHTXLUHPHQW
LV� VHOHFWHG�� � 7KH� SUREDELOLW\� WKDW� WKH� IXQFWLRQDO� UHTXLUHPHQW� LV
VDWLVILHG� GHSHQGV� RQ� WKH� FRPSOH[LW\� RI � WKH� LQIRUPDWLRQ�
7KHUHIRUH��RSWLPDO�GHVLJQ�GHSHQGV�RQ�WKH� LQIRUPDWLRQ�WKDW�JRHV
ZLWK�WKH�GHVLJQ�

2QH�RI �WKH�FKDUDFWHULVWLFV�RI �GHVLJQ�LV�WKDW�LW�DFFRPSDQLHV�D
VHULHV�RI �GHFLVLRQ�PDNLQJ�SURFHVV���$V�WKH�OLIH�F\FOH�RI �SURGXFWV
JRW�VKRUWHU��WKH�LPSRUWDQFH�RI �GHFLVLRQ�PDNLQJ�EHFDPH�HVVHQWLDO�

7KLV�GRHV�QRW� MXVW�JR� IRU�SURGXFW�GHVLJQ�� DQG� LW� LV� DSSOLFDEOH� WR
DOO�HQJLQHHULQJ�GHVLJQ�SURFHVVHV�

'HVLJQ�SURFHVV�LV�JHQHUDOO\�FRPSRVHG�RI �WKUHH�DVSHFWV��7KH
ILUVW� DVSHFW� LV� SURGXFW� GHVLJQ� VWDQGDUGV� VXFK� DV� SHUIRUPDQFH�
TXDOLW\��UHOLDELOLW\�� VDIHW\�� DQG�SURGXFW� OLIH� WKDW� DUH� DOO� UHIOHFWV�RQ
WKH�FRQVXPHUV��7KH�VHFRQG�DVSHFW�LV�SURGXFLQJ�D�GHVLJQ�FRQFHSW
WKDW� FRQVLGHUV� WKH� SK\VLFDO� PHWKRG� WKDW� VDWLVILHV� WKH� GHVLJQ
VWDQGDUGV�� � )LQDOO\�� WKH� WKLUG� DVSHFW� LV� VSHFLILF� GHVLJQ� RU� WKH
GHFLVLRQ� PDNLQJ� SURFHVV� IRU� VHOHFWLQJ� GLPHQVLRQ�� DUUD\� RI
FRPSRQHQWV�� JHRPHWU\� RI � HDFK� SDUWV�� PDWHULDO�� DQG� VR� RQ� WKDW
EHVW�VDWLVILHV�WKH�GHVLJQ�UHTXLUHPHQW�VWDQGDUGV�

$FFRUGLQJ� WR� UHVHDUFK� E\� /RWWHU�� WKH� GHVLJQ� VWDJH� FDQ
GHWHUPLQH�XS�WR�����RI �WKH�WRWDO�SURGXFWLRQ�FRVW���)XUWKHUPRUH�
VSHFLILF�GHVLJQ�FDQQRW� EH�PDGH�ZLWKRXW� D� VROLG� GHVLJQ� FRQFHSW�
7KHUHIRUH��PXFK�UHVHDUFK� LV�EHLQJ�GRQH�RQ� WKH�GHYHORSPHQW�RI
HIIHFWLYH�GHVLJQ�WRRO�DQG�GHFLVLRQ�PDNLQJ�WRROV�� �+RZHYHU��PRVW
RI �WKH� UHVHDUFK� LV�EHLQJ�FRQFHQWUDWHG�RQ� MXVW� IHZ�RI � WKH�GHVLJQ
VWDJHV�VXFK�DV�GLPHQVLRQV�DQG�DUUD\�RI �SDUWV�

,Q�WKLV�SDSHU��PHWKRGV�RI � HYDOXDWLRQ�RI �GHVLJQ�FRQFHSW� IRU
RSWLPDO�GHVLJQ�ZLOO� EH� VKRZQ�� DQG� D� GHVLJQ� HYDOXDWLRQ� WRRO� WKDW
KHOSV� WKH� GHFLVLRQ� PDNLQJ� E\� PHDVXULQJ� WKH� LQIRUPDWLRQ� RI
GHVLJQ�ZLOO�EH�SURSRVHG���$�FDVH�VWXG\�ZLOO�EH�VKRZQ�IRU�WKH�QHZ
GHVLJQ�WRRO�

2 INFORMATION AXIOM

$V� H[SODLQHG� LQ� WKH� SUHYLRXV� VHFWLRQ�� RSWLPDO� GHVLJQ� LV� D
GHVLJQ� WKDW� VDWLVILHV� WKH� IXQFWLRQDO� UHTXLUHPHQW� LQWHQGHG� E\� WKH
GHVLJQHU���,Q�D[LRPDWLF�GHVLJQ�� LQIRUPDWLRQ�D[LRP�LV�XVHG�REWDLQ
WKH� RSWLPDO� GHVLJQ� E\� FKRRVLQJ� WKH� GHVLJQ� ZLWK� WKH� OHDVW
LQIRUPDWLRQ��+RZHYHU��D�PHWKRG� IRU�PHDVXULQJ� LQIRUPDWLRQ�KDV
QRW� \HW� EHHQ� HVWDEOLVKHG�� � 7KH� PDLQ� GLIILFXOW\� LQ� PHDVXULQJ
LQIRUPDWLRQ� LV�TXDQWLI\LQJ� LW�� �6LQFH�DQ�RSWLPDO�GHVLJQ� LV� FKRVHQ
IURP� DPRQJ� SURSRVHG� GHVLJQ� WKDW� VDWLVILHV� WKH� LQGHSHQGHQFH
D[LRP��WKH�UHODWLYH�DPRXQW�RI � LQIRUPDWLRQ�RI � WKH�GHVLJQ�FDQ�EH
XVHG�WR�REMHFWLYHO\�TXDQWLI\�WKH�LQIRUPDWLRQ�

7KH� LQIRUPDWLRQ�PHDVXULQJ�PHWKRG� SURSRVHG� LQ� WKLV� SDSHU
FDQ�REMHFWLYHO\�PHDVXUH� LQIRUPDWLRQ�DQG� LQWHQVLW\� LV�XVHG� LQ� WKH
PHDVXUHPHQW�WR�UHIOHFW� WKH�GHVLJQHU·V� LQWHQWLRQV�RQ� WKH� OHYHO�RI
LPSRUWDQFH�
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2.1 MEASURING INFORMATION IN A SYSTEMATIC
ENVIRONMENT

,Q� PRVW� RI � WKH� GHVLJQ� DQG� PDQXIDFWXULQJ� SURFHVV�� WKH
GHVLJQHU�PXVW� VHW� VSHFLILF� IXQFWLRQDO� UHTXLUHPHQWV�� � ,I � D� GHVLJQ
VDWLVILHV� WKH� PDQXIDFWXULQJ� V\VWHP� ����� WKHQ� WKHUH� LV� QR
LQIRUPDWLRQ�� �2Q� WKH�RWKHU�KDQG�� LI � WKH� GHVLJQ� GRHV� QRW� VDWLVI\
WKH�PDQXIDFWXULQJ� V\VWHP� WKHQ� LQILQLWH� DPRXQW� RI � LQIRUPDWLRQ
FDQQRW� SURGXFH� D� VDWLVIDFWRU\� SURGXFW�� 7KHUHIRUH�� WKH� UHTXLUHG
LQIRUPDWLRQ�LV�FORVHO\�UHODWHG�WR�WKH�GHVLJQ�DQG�WKH�SHUIRUPDQFH
RI �WKH�PDQXIDFWXULQJ�V\VWHP�

,Q� D� GHVLJQ� SURFHVV�� LQIRUPDWLRQ� LV� WKH� SUREDELOLW\� WKDW� WKH
IXQFWLRQDO� UHTXLUHPHQW� LV� VDWLVILHG�� 7KH� SUREDELOLW\� IRU� D� JLYHQ
GHVLJQ� LV� PHDVXUHG� E\� FRQVLGHULQJ� WKH� FRPSOH[LW\� RI � WKH
IXQFWLRQDO� UHTXLUHPHQW�� � 7KH� WRWDO� LQIRUPDWLRQ� LV� REWDLQHG� E\
PHDVXULQJ�WKH�LQIRUPDWLRQ�IRU�HDFK�)5�RU�'3��7KH�SUREDELOLW\�RI
HDFK� IXQFWLRQDO� UHTXLUHPHQW� LV� FORVHO\� UHODWHG� WR� ZKHWKHU� WKH
IXQFWLRQDO�UHTXLUHPHQW�LV�VDWLVILHG�RU�QRW�

7KH� UHODWLRQVKLS� EHWZHHQ� IXQFWLRQDO� UHTXLUHPHQW� DQG
PDQXIDFWXULQJ� V\VWHP� SHUIRUPDQFH� LV� VKRZQ� LQ� )LJXUH� ��� ,Q
)LJXUH� ��� WZR� UDQJHV� DUH� VKRZQ� DQG� WKH\� DUH� GHVLJQ� UDQJH
VKRZLQJ� UHODWHG� WROHUDQFH� DQG� V\VWHP� UDQJHV�� ZKLFK� VKRZV� WKH
FDSDELOLW\� RI � WKH� PDQXIDFWXULQJ� V\VWHP�� 7KH� FRPPRQ� UDQJH
GHWHUPLQHV� WKH� UHVXOW� ZKHUH� WKH� WZR� UDQJHV� RYHUODS�� 1RZ� WKH

LQIRUPDWLRQ�FDQ�EH�ZULWWHQ�DV�IROORZV�

Figure 1. Probability distribution of a system parameter

3 DEVELOPMENT OF INFORMATION
MEASURING METHOD

,QIRUPDWLRQ� LV� PHDVXUHG� REMHFWLYHO\� XVLQJ� WKH� IROORZLQJ
VWHSV�

6WHS����GHILQH�ZKDW�QHHGV�WR�EH�PHDVXUHG
$PRQJ�PDQ\�GHVLJQ�YDULDEOHV�� WKRVH�FORVHO\�UHODWHG�DQG�KDV

VLJQLILFDQW�HIIHFW�RQ�WKH�IXQFWLRQDO�UHTXLUHPHQW�DUH�FKRVHQ�
6WHS����:KHQ�WKH�LPSRUWDQW�YDULDEOHV�DUH�FKRVHQ��WKH�UHODWLYH

LQIRUPDWLRQ�DPRXQW�LV�PHDVXUHG�
7KH�UHODWLYH� LQIRUPDWLRQ� LV�PHDVXUHG� WR� HYHQWXDOO\�PHDVXUH

WKH�WRWDO�LQIRUPDWLRQ�
6WHS� ��� 7KH� UHODWLYH� RUGHU� EHWZHHQ� WKH� IXQFWLRQDO

UHTXLUHPHQW�DQG�WKH�LQIRUPDWLRQ�PHDVXUHPHQW�LV�GHILQHG�
7KH� RUGHU� LV� GHILQHG� WR� JLYH� LQWHQVLW\� WR� WKH� UHODWLYH

LQIRUPDWLRQ�DPRXQW�

6WHS����$IWHU�WKH�RUGHU�PHQWLRQHG�LQ�VWHS���DQG�WKH�RUGHU�RI
IXQFWLRQDO� LPSRUWDQFH� LV� GHFLGHG�� WKH� •••� IRU� HDFK� YDULDEOH� LV
FDOFXODWHG�

7KH�LQWHQVLW\�LV�PXOWLSOLHG�E\�WKH�UHODWLYH�LQIRUPDWLRQ��DQG�LV
XVHG�IRU�PHDVXULQJ�WKH�WRWDO�PHDVXUHPHQW�

6WHS� ��� 7KH� LQIRUPDWLRQ� LV� FDOFXODWHG� IRU� HDFK� IXQFWLRQDO
UHTXLUHPHQW��DQG�WKH�WRWDO�LQIRUPDWLRQ�LV�PHDVXUHG�

$� VLPSOH� H[DPSOH� RQ� PLOOLQJ� PDFKLQH� ZLOO� EH� VKRZQ� WR
H[SODLQ� WKH� QHZO\� SURSRVHG� PHWKRG� RI � PHDVXULQJ� UHODWLYH
LQIRUPDWLRQ�� ,Q� FKRRVLQJ� DQ� RSWLPDO� PRGHO� RI �PLOOLQJ�PDFKLQH
IRU� D� JLYHQ� VHW� UHTXLUHPHQWV�� WKH� LQGHSHQGHQFH� D[LRP� ZLOO� EH
DSSOLHG��DQG�WKHQ�WKH� UHODWLYH� LQIRUPDWLRQ� IRU� HDFK�PDFKLQH�ZLOO
EH�PHDVXUHG�WR�VHH�ZKLFK�PRGHO� LV� WKH�PRVW�DSSURSULDWH�IRU�WKH
JLYHQ�VHW�UHTXLUHPHQWV�

�7KH� NQRZOHGJH� RQ� WKH� GHVLJQ� DQG� HYDOXDWLRQ� RI � PLOOLQJ
PDFKLQH� LV� DEXQGDQW� DQG� WKHLU� LQWHUUHODWLRQVKLS� LV� YHU\
FRPSOLFDWHG�� 7KHUHIRUH�� VXFK� NQRZOHGJH�PXVW� EH� V\VWHPDWLFDOO\
FDWHJRUL]HG�DQG� DUUDQJHG� WKURXJK� UHVHDUFK� DQG� LQYHVWLJDWLRQ� RQ
WKH�ILHOG�DQG�LQ�OLWHUDWXUH��7KH�H[DPSOH�LQ�WKLV�SDSHU�XVHV�GDWD�RI
H[LVWLQJ�PLOOLQJ� PDFKLQH� IURP� OLWHUDWXUH� WR� HYDOXDWH� �� W\SHV� RI
PLOOLQJ�PDFKLQH��7KH�PLOOLQJ�PDFKLQH�LV�VWUXFWXUDOO\�GLYLGHG� LQWR
�� PRGXOHV�� DQG� WKH� �� PRGXOHV� DUH� IXUWKHU� GLYLGHG� LQWR� PRUH
VSHFLILF�DVSHFW��7KHVH�GDWD�DUH�LQSXWWHG�LQWR�D�GDWDEDVH�IRU�XVH�LQ
WKH�HYDOXDWLRQ�RI �WKH�PLOOLQJ�PDFKLQHV��)LJXUH���VKRZV�VWUXFWXUH
RI �PLOOLQJ�PDFKLQH�LQ���VHFWLRQ

Figure 2. Structure of milling machine

4 DESIGN EVALUATION TOOL USING
AXIOMATIC APPROACH

7KH�HYDOXDWLRQ�PHWKRG�SURSRVHG� LQ� WKLV�SDSHU�ZDV� XVHG� WR
GHYHORS�D�VRIWZDUH�WRRO�WKDW�KHOSV�FKRRVH�DQ�RSWLPDO�GHVLJQ�WKDW
VDWLVILHV� WKH� IXQFWLRQDO� UHTXLUHPHQWV�� 7KH� VRIWZDUH� LV� FDOOHG
'HVLJQ�(YDOXDWLRQ�0DFKLQH��'(0��

7KLV� VRIWZDUH� LV� D� GHVLJQ� HYDOXDWLRQ� WRRO� WKDW� FDQ� LQ� WKH
IXWXUH�HVWDEOLVK�D�EDVLV�IRU�WKH�GHYHORSPHQW�RI �7KLQNLQJ�'HVLJQ
0DFKLQH� �7'0�� E\� DSSO\LQJ� GDWDEDVH� VWUXFWXUH� DQG� RWKHU
HYDOXDWLRQ�PHWKRGV��)LJXUH��� VKRZV� D� NH\�PRGXOH� IRU� LQSXWWLQJ
WKH� GHVLJQ� LQIRUPDWLRQ� LQWR� D� GDWDEDVH� WR� KHOS� WKH� XVHU� VHDUFK
NH\ZRUGV� IRU� WKH� IXQFWLRQDO� UHTXLUHPHQWV� DQG� GHILQH� WKH
UHODWLRQVKLS�EHWZHHQ�GDWD��7KH�PRGXOH� LV� FRPSRVHG� RI � D�PHQX
EDU� IRU�PRGLI\LQJ� GHVLJQ� LQIRUPDWLRQ� DQG�PHQXV� IRU� VHDUFKLQJ�
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7KLV� PRGXOH� FDQ� HIIHFWLYHO\� VHWXS� D� GDWDEDVH� DQG� GHILQH
VHDUFKLQJ�PHWKRGV�DV�VKRZQ�LQ�WKH�IROORZLQJ�ILJXUHV�

Figure 3. Input module window of DEM database

��)LJXUH� �� VKRZV� WKH� GDWDEDVH� IRU� �� W\SHV� RI � PLOOLQJ
PDFKLQHV� ZKHUH� GDWD� LV� LQSXWWHG� IRU� HDFK� IXQFWLRQDO� PRGXOH�
7KH� GDWDEDVH� RI � PLOOLQJ� PDFKLQHV� VKRZQ� LQ� )LJXUH� $�� LQSXWV
GDWD� RI � KLJKHU� OHYHO� PRGXOH� WR� PDNH� VHDUFKLQJ� IRU� IXQFWLRQDO
UHTXLUHPHQW�VLPSOH��7KLV�VWUXFWXUH�KDV�WKH�GHYHORSPHQW�RI �7'0
LQ�PLQG�DQG�LV�H[SODLQHG�EHORZ�LQ�PRUH�GHWDLO�

  Figure 4. Database structure of DEM

:KHQ� WKH� XVHU� LQSXWV� WKH� IXQFWLRQDO� UHTXLUHPHQW� IRU
VHDUFKLQJ�� WKH� XVHG� VHOHFWV� DPRQJ� WKH� UHODWHG� NH\ZRUGV� LQ� WKH
GDWDEDVH�DV�VKRZQ�LQ�)LJXUH����7KH�VHDUFK� LV�GRQH�EDVHG�RQ� WKH
NH\ZRUG� XVLQJ� WKH� VHDUFKLQJ� DOJRULWKP� GHILQHG� ZKHQ� WKH
GDWDEDVH�ZDV�HVWDEOLVKHG��7KH�UHVXOWLQJ�GDWD�RI �WKH�VHDUFK�VKRZV
WKH�KLJKHU�PRGXOH�DV�GHVLJQ�SDUDPHWHUV�

Figure 5. Input module window of DEM main frame

6LQFH� WKH� FRPSXWHUV� WRGD\� FDQQRW� IXOO\� UHFRJQL]H� DQG
SURFHVV� WKH� QXPHURXV� IXQFWLRQDO� UHTXLUHPHQWV� RI � WKH� GHVLJQHU�
WKH� NH\ZRUG� ZHUH� DGGHG� WR� WKH� IXQFWLRQDO� UHTXLUHPHQWV� IRU� D
JHQHUDO�SURFHVV�WKURXJK�WKH�XVH�RI �WKH�NH\ZRUGV�

7KH�IXQFWLRQDO�UHTXLUHPHQWV�DQG�WKH�GHVLJQ�SDUDPHWHUV�PXVW
EH� LQSXWWHG� LQWR� WKH� VHDUFK� DOJRULWKP� DQG� WKHQ� EH� FKHFNHG
ZKHWKHU� WKH\� YLRODWH� WKH� LQGHSHQGHQFH� D[LRP� RU� QRW�� � 'HVLJQ
PDWUL[� LV� XVHG� WR� FKHFN� IRU� DQ\� YLRODWLRQV� RI � WKH� LQGHSHQGHQFH
D[LRP��7KLV�SURJUDP�XVHV� WKH� GHVLJQ�PDWUL[� DQG� WKH� UHVXOWV� DUH
VKRZQ� DV� FRXSOHG�� GHFRXSOHG�� DQG� XQFRXSOHG� GHVLJQ�� ,I � WKH
LQGHSHQGHQFH�D[LRP�LV�YLRODWHG�� WKH�SURJUDP�VKRZV�ZKDW�GHVLJQ
SDUDPHWHU� FDXVHV� WKH� FRXSOHG� GHVLJQ� DQG� JLYHV� DGYLFH� RQ� KRZ
WKLV� FDQ� EH� VROYHG�� 7KH� UHVXOW� LQ� )LJXUH� �� VKRZV� WKDW� WKH� JLYHQ
GHVLJQ� GRHV� QRW� YLRODWH� WKH� LQGHSHQGHQFH� D[LRP� DQG� LV� D
OHJLWLPDWH�GHVLJQ�

Figure 6. Independence axiom test result of DEM

,Q�RUGHU� WR� DSSO\� WKH� LQIRUPDWLRQ�D[LRP�� )LJXUH� �� VKRZV� D
PRGXOH�JLYLQJ� D� OLVW�RI �GDWD�RQ�GHVLJQV� DQG� SURGXFWV� WR� FKRRVH
IURP�

Figure 7. Information contents measurement module
window of DEM
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:KHQ� WKH� FKRLFHV� DUH� PDGH�� LQIRUPDWLRQ� LV� PHDVXUHG� DQG
WKH� UHVXOWV� DUH� VKRZQ� LQ� )LJXUH� ��� 7KH� UHVXOW� LQ� )LJXUH� �� LV� WKH
PHDVXUHPHQW� RI � UHODWLYH� LQIRUPDWLRQ�� DQG� LQWHQVLW\� LV� QRW
FRQVLGHUHG� LQ�WKLV�UHVXOW��7KH�UHVXOW�FDQ�EH�XVHG� WR� H[DPLQH� WKH
LQIRUPDWLRQ� RI � HDFK� HOHPHQWV� RI � WKH� SURSRVHG� GHVLJQ�� DQG� WKH
PHULW�GHPHULW�RI �HDFK�SURGXFW�FDQ�DOVR�EH�H[DPLQHG�

Figure 8. General information contents measurement
result of DEM

�)LJXUH� �� VKRZV� D� PRGXOH� IRU� DGGLQJ� WKH� LQWHQVLW\� WR� WKH
HYDOXDWLRQ� SURFHVV�� +RXVH� RI � TXDOLW\� LQ� 4)'� LV� XVHG� WR
REMHFWLYHO\�JLYH�LQWHQVLW\�WR�WKH�KLJKHU�OHYHO�PRGXOH�RI �WKH�GHVLJQ
SDUDPHWHUV��7KH�GHVLJQHU� LQSXWV� WKH� IXQFWLRQDO� UHTXLUHPHQW� DQG
WKH�LQWHQVLW\�LV�JLYHQ�E\�WKH�UHOHYDQF\�RI �WKH�GHVLJQ�SDUDPHWHU�WR
WKH�IXQFWLRQDO�UHTXLUHPHQWV�

Figure 9. Intensity weight input module window of DEM

%\�DSSO\LQJ� WKH� LQWHQVLW\�ZHLJKW�REWDLQHG�E\� WKH�PRGXOH� LQ
)LJXUH� ���� WKH� LQIRUPDWLRQ� RI � WKH� SURSRVHG� GHVLJQ� FDQ� EH
PHDVXUHG�� �)LJXUH����VKRZV� WKH� UHVXOW�RI � WKH� FDOFXODWLRQ�RI � WKH
LQIRUPDWLRQ� UHTXLUHG� WR� VDWLVI\� HDFK� HOHPHQW�� ,Q� WKLV� ILJXUH�� WKH
LQWHQVLW\�ZHLJKW�LV�FRQVLGHUHG�LQ�WKH�UHVXOW�

Figure 10. Result of applying intensity weight module of
DEM

5 CONCLUSION

$�PHWKRG� RI �PHDVXULQJ� LQIRUPDWLRQ� WR� FKRRVH� DQ� RSWLPDO
GHVLJQ� ZDV� SURSRVHG� LQ� WKLV� SDSHU�� 7KLV� PHWKRG� VHOHFWV� WKH
GHVLJQ� ZLWK� WKH� OHDVW� LQIRUPDWLRQ� DPRQJ� WKH� SURSRVHG� GHVLJQ�
2QH� RI � WKH� GLIILFXOWLHV� LQ� WKLV� PHWKRG� LV� TXDQWLI\LQJ� WKH
LQIRUPDWLRQ�� EXW� PHDVXULQJ� WKH� UHODWLYH� LQIRUPDWLRQ� RI � WKH
GHVLJQ�DQG�REMHFWLYHO\�TXDQWLI\LQJ�LW�FDQ�VROYH�WKLV�

,Q� RUGHU� WR� HYDOXDWH� WKH� LQIRUPDWLRQ�� D� QHZ� PHWKRG� RI
PHDVXULQJ� LQIRUPDWLRQ� ZDV� SURSRVHG�� 7KLV� QHZ� PHWKRG� FDQ
VROYH� WKH� SUREOHP� RFFXUULQJ� ZKHQ� WKH� WRWDO� LQIRUPDWLRQ� LV� WKH
VDPH� E\� DGGLQJ� LQWHQVLW\� ZHLJKW� WR� WKH� PHDVXULQJ� SURFHVV�
)XUWKHUPRUH��WKH�LQIRUPDWLRQ�RI �HDFK�HOHPHQW�IRU�VDWLVI\LQJ�WKH
IXQFWLRQDO� UHTXLUHPHQW� FDQ� EH� H[DPLQHG� DOORZLQJ� WKH
PHULW�GHPHULW� RI � HDFK� GHVLJQ� WR� EH� HDVLO\� VHHQ�� 7KLV� FDQ� KHOS
SRLQW� RXW� ZKDW� SDUWV� RI � WKH� GHVLJQ� QHHGV� PRGLILFDWLRQ� RU
VXSSRUW�

8VLQJ� WKH� QHZ� PHWKRG� RI � DGGLQJ� LQWHQVLW\� ZHLJKW� LQ� WKH
LQIRUPDWLRQ� PHDVXULQJ� SURFHVV� KDV� WKH� IROORZLQJ� DGYDQWDJHV�
)LUVW��MXVW�XVLQJ�WKH�HOHPHQWV�RI �WKH�ORZHU� OHYHO�HYHQ�IRU�GHVLJQV
ZLWK� FRPSOH[� KLHUDUFKLFDO� VWUXFWXUH� FDQ� VKRZ� WKH� WRWDO
LQIRUPDWLRQ��)XUWKHUPRUH�� WKH�QXPHURXV�HOHPHQWV� RI � WKH� ORZHU
OHYHO� FDQ� EH� PHDVXUHG� FRQFXUUHQWO\� DOORZLQJ� FRQFXUUHQW
H[HFXWLRQ�IRU�VDYLQJ�WLPH�QHHGHG�IRU�HYDOXDWLRQ�

6HFRQG�� WKLV� PHWKRG� FDQ� REMHFWLYHO\� TXDQWLI\� WKH� HOHPHQWV
IRU�PHDVXULQJ�LQIRUPDWLRQ�ZKHUH�WKH�REMHFWLYLW\�KDV�EHHQ�DOZD\V



'HYHORSPHQW�RI�'HVLJQ�(YDOXDWLRQ�7RRO�7KURXJK�$[LRPDWLF
)LUVW�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$[LRPDWLF�'HVLJQ

&DPEULGJH��0$�²�-XQH������������

&RS\ULJKW��������E\�WKH�,QVWLWXWH�IRU�$[LRPDWLF�'HVLJQ ���

D�SUREOHP��+RXVH� RI � TXDOLW\� LV� XVHG� WR� JLYH� LQWHQVLW\�ZHLJKW� WR
WKH� EDVLF� LQIRUPDWLRQ� WR� JLYH� UHODWLYLW\� RI � LPSRUWDQFH� EHWZHHQ
LQIRUPDWLRQ�

)LQDOO\��PRGXOH�FRQFHSW�LV�XVHG�WR�VLPSOLI\�WKH�DOJRULWKP�RI
WKH�HYDOXDWLRQ�WRRO��7KLV�PDNHV�WKH�GHYHORSPHQW�RI � LQIRUPDWLRQ
HYDOXDWLRQ�SURJUDP�SRVVLEOH��DQG�XOWLPDWHO\�EULQJLQJ�XV�RQH�VWHS
FORVHU� WR� WKH�GHYHORSPHQW� RI � D� WRWDO� GHFLVLRQ�PDNLQJ� WRRO�� 7KH
QHZ�DOJRULWKP�DOORZV� WKH� H[DPLQDWLRQ� RI � WKH� WRWDO� GHVLJQ�ZKHQ
WKH�LQIRUPDWLRQ�LV�DOWHUHG�LQ�WKH�ORZHU�OHYHO�

7KHVH� DGYDQWDJHV� FDQ�KHOS� UHGXFH� WKH� KXPDQ� IDFWRU� LQ� WKH
SURFHVV� RI � GHVLJQ�� DQG� WKH� QHZ� PHWKRG� VKRZV� D� JHQHUDO� DQG
REMHFWLYH�ZD\�RI �HYDOXDWLQJ�GHVLJQ�
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