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ABSTRACT

:KHQ� IDFLQJ� WRGD\·V� ZRUOG� FRPSHWLWLRQ�� WKH� FRQFHSW� RI
´IDVW�LQQRYDWLRQµ�WKDW�DOOLHV�ERWK� LQQRYDWLRQ�DQG�WLPH� WR�PDUNHW�
LV�D�VXUYLYLQJ�PDWWHU��,Q�WKH�VFLHQFH�RI �QHZ�SURGXFW�GHVLJQ��PDQ\
GLIIHUHQW� DSSURDFKHV� KDYH� EHHQ� IRUPDOL]HG�� EXW� PRVW� RI � WKLV
VFLHQWLILF� ZRUN� KDV� EHHQ� SHUIRUPHG� DW� DFDGHPLF� OHYHO�� ,Q� WKLV
SDSHU� ZH� GLVFXVV� DERXW� D� QHZ� DSSURDFK� WR� XVH� WKHVH� GHVLJQ
PHWKRGV� LQ�RUGHU� WR�EXLOG� DQ� ´,QWXLWLYH�'HVLJQ�0HWKRGµ�,'0��
EDVHG� RQ� SUHYLRXV� NQRZOHGJH� DQG� WHFKQRORJLFDO� EDFNJURXQG� RI
WKH�FRPSDQ\��%DVHG�RQ�WKHVH�DFNQRZOHGJHPHQWV�D�IORZ�FKDUW�RI
,QWXLWLYH�'HVLJQ�0HWKRG�EXLOGLQJ�ZLOO�EH�SUHVHQWHG��7KHQ��D�FDVH
VWXG\� ZLOO� VXSSRUW� RXU� DSSURDFK�� 7KLV� FDVH� VWXG\� KDV� EHHQ
FRQGXFWHG� LQ� 0�*�,�� &RXWLHU� RQH� RI � WKH� )UHQFK� DXWRPRWLYH
VXSSOLHU� OHDGHU� DQG� WKH� SUHVHQWHG� SURGXFW� ZLOO� EH� DQ� LQWDNH
PDQLIROG�� %RWK� WKHVH� WKHRUHWLFDO� DQG� SUDFWLFDO� DSSURDFKHV� ZLOO
OHDG� XV� WR� D� FRQFOXVLRQ� WKDW� GHPRQVWUDWH� WKH� XVHIXOQHVV� RI � WKH
,'0�PRGHO��DQG�WKDW�WKHUH� LV�QR�PHWDPHWKRG�WKDW� FDQ�EH� DSSO\
WR�DQ\�FRPSDQ\��EXW�D�G\QDPLF�VHW�RI �H[LVWLQJ�EDVLF�UXOHV��7KHVH
UXOHV� KDYH� WR� EH� IRUPDOL]HG� LQ� RUGHU� WR� VLJQLILFDQWO\� LQFUHDVH
HQJLQHHUV� DELOLWLHV� WR� FRQGXFW� DQG� WR� RSWLPL]H� D� WRWDO� GHVLJQ
SURFHVV�

.H\ZRUGV��'HVLJQ�PHWKRGV�� ,QWXLWLYH�'HVLJQ�0HWKRG��0HWKRGV
LQWHJUDWLRQ��'HVLJQ�SURFHVV

1 INTRODUCTION

&RPSDQLHV�KDYH�HYHU�EHHQ�FRQIURQWHG�ZLWK�WKH�TXHVWLRQ�RI
GHYHORSPHQW�� ,Q� WKH� IDFH� RI � FRPSHWLWLRQ�� WKH� HYHU� PRUH� UDSLG
HPHUJHQFH� RI � QHZ� SURGXFWV�� FKDQJLQJ� FRQVXPHU� IDVKLRQV� DQG
JOREDOLVDWLRQ�� WKH\�DUH�IRUFHG�WR� FDOO� LQWR�TXHVWLRQ� WKH� HIILFLHQF\
RI � WKHLU� GHVLJQ� PHWKRGV� WR� NHHS� WKHLU� FRPSHWLWLYH� HGJH� DQG
HQVXUH� WKHLU� VXUYLYDO�� :LWKLQ� WKLV� YHU\� JHQHUDO� IUDPH�� ZRUN� RQ
GHVLJQ� PHWKRGV� KDV� DOZD\V� WHQGHG� WR� IRVWHU� RQH� RU� RWKHU
GLPHQVLRQ� RI � WKH� SURFHVV�� ZKLFK� LVRODWHV� WKH� QRWLRQ� RI � QHHG
IURP�WKH�LQGXVWULDOL]HG�SURGXFW�

0RUHRYHU��LQ�DOPRVW�DOO�ERRNV�DQG� LQWHUQDWLRQDO�SXEOLFDWLRQV
SUHVHQWLQJ�WKH�PRVW�DGYDQFHG�ZRUN�RQ�GHVLJQ��NH\�UHIHUHQFHV�DUH
FUHGLWHG� WR� WKH���PDMRU� HFRQRPLF� DQG� LQGXVWULDO� FHQWHUV�� L�H�� WKH
86$�� -DSDQ� DQG� (XURSH�� $QG� \HW�� JHRJUDSKLFDOO\� VSHDNLQJ�� WKH
VFRSH� RI � NQRZOHGJH� RQ� (DUWK� LV� QRW� OLPLWHG� WR� WKHVH� �� PDMRU
FHQWHUV�� )XQGDPHQWDO� LPSRUWDQFH� PXVW� ORJLFDOO\� EH� DZDUGHG� WR

WKH�IRUPHU�6RYLHW�8QLRQ�LQ�ILHOGV�EHORQJLQJ�WR�WKH�VR�FDOOHG�SXUH
VFLHQFHV��PDWKHPDWLFV��SK\VLFV��FKHPLVWU\�HWF���

'XULQJ� RXU� UHVHDUFK�� ZH� KDYH� KDG� FRQWDFWV� ZLWK� VRPH� RI
WKHVH� FRXQWULHV� RQ� VHYHUDO� RFFDVLRQV� �5XVVLD�� %HODUXV�� 8NUDLQH�
$]HUEDLMDQ� DQG� 0ROGDYLD� HWF��� DQG� WKH� IRXQGDWLRQ� IRU� RXU
UHVHDUFK�SDUDGR[LFDOO\�VWHPV�IURP�RXU�GLVFRYHU\�WKDW�VRPH�DUHDV
RI � LQGXVWULDO� NQRZOHGJH� KDG� H[SHULHQFHG� GHYHORSPHQWV� LQ� WKH
IRUPHU�6RYLHW�8QLRQ�RI �ZKLFK�ZH�ZHUH�FRPSOHWHO\�LJQRUDQW��:H
DOVR� UHDOL]HG� WKDW� WKH\� ZHUH� JRLQJ� WR� KHOS� SURYLGH� XV� ZLWK
DQVZHUV�

$Q� DFFHSWDEOH� PRGHO� RI � WKH� GHVLJQ� SURFHVV�� EDVHG� RQ� DQ
DQDO\VLV� RI � VHYHUDO� FRQWDFWV� ZLWK� WKH� DFDGHPLF� DQG� LQGXVWULDO
ZRUOG�� PXVW� PHHW� D� ODUJH� QXPEHU� RI � UHTXLUHPHQWV� >1RUGOXQG
������@�� 7R� HVWDEOLVK� WKLV� W\SH� RI � PRGHO�� D� VXUYH\� RI � H[LVWLQJ
GHVLJQ�PHWKRGV�ZDV�FRQGXFWHG�

&KRLFHV� FRQFHUQLQJ� WKH� VHOHFWLRQ�PDGH� IRU� WKH� UHVW� RI � WKLV
WKHVLV�UHVXOW�IURP�DQ�DQDO\VLV�RI �ZKDW�H[LVWV� LQ�WKH� LQGXVWULDO�DQG
DFDGHPLF� ILHOGV� RQ� WKH� VXEMHFW� RI � GHVLJQ�� 7KH� FRQYHUJHQFH� RI
WKHVH� WZR� ZRUOGV� VRPHWLPHV� JLYHV� FRPPRQ� VWDQGSRLQWV� RQ
FHUWDLQ�PHWKRGV�ZKLFK�KDYH�EHHQ�GHHPHG�UHOHYDQW� DQG�DUH�XVHG
IRU�WKHLU�FDSDFLW\�IRU�PHHWLQJ�WKH�GHVLJQHU
V�QHHGV�

2 SUMMARY OF THE DESIGN METHODS

7KH� PHWKRGV� DQDO\]HG� DUH� 9DOXH� $QDO\VLV� �9$��� 4)'�
$[LRPDWLF� 'HVLJQ� �$'��� WKH� 3DKO� 	� %HLW]� DSSURDFK� �3%��
&RQFXUUHQW�(QJLQHHULQJ� �&(���5REXVW�'HVLJQ� �5'���'HVLJQ� IRU
0DQXIDFWXULQJ��')0��DQG�WKH�75,=�PHWKRG��$IWHU�DQDO\]LQJ�WKH
YDULRXV� GHVLJQ�PHWKRGV�� RXU� LQLWLDO� UHDFWLRQ� ZDV� WKDW� FRQIXVLRQ
UHLJQV�DV�WR�ZKDW�WKH\�FDQ�RIIHU�WKH�GHVLJQHU��,QGHHG��ZKLOH�WKH\
DOO� DGYRFDWH� WKDW� WKH\� FDQ�DFW� DV� D� UHIHUHQFH� LQ� WHUPV� RI � KRZ� D
GHVLJQ�SURMHFW�VKRXOG�EH�FRQGXFWHG��WKH\�UDUHO\�PDNH�DOOXVLRQV�WR
ZKDW�FRXOG�EH�SHUFHLYHG�DV�FRPSOHPHQWDULW\�EHWZHHQ�WKHP��7KLV
VWDWH�RI �DIIDLUV�RIWHQ�OHDGV�WR�UHGXQGDQF\�LQ�WHUPV�RI �WKH�DQVZHUV
WKH\�SURYLGH�IRU�WKH�GHVLJQHU�

,I �ZH�DGRSW�DQ�DEVWUDFW�GLPHQVLRQ�IRU�WKH�PHWKRGV�VWXGLHG�
WKH�YDULRXV� UHSUHVHQWDWLRQV�RI � WKH�GHYHORSPHQW�SURFHVV�SURYLGH
XV�ZLWK� D� FRPPRQ� YLVLRQ� FHQWHUHG� RQ� �� HVVHQWLDO� SKDVHV��� GDWD
FROOHFWLRQ� DQG� DQDO\VLV� �&ROOHFW��� FUHDWLRQ� �&UHDWH��� FRQVWUXFWLRQ
�&RQVWUXFW���DQG�JURZWK��3URGX&H��

�������������������������������������������������������
��1DPHO\�WKH�IRXU�&

INTUITIVE DESIGN METHOD (IDM), A NEW APPROACH ON DESIGN
METHODS INTEGRATION
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)LJXUH����GUDZLQJ�D�SDUDOOHO�EHWZHHQ�GHVLJQ�PHWKRGV

3 CONTRIBUTING TO INCREASING EFFICIENCY
IN THE DESIGN ACTIVITY: IDM

7KH�IRXU�SKDVHV�FOHDUO\�SLQSRLQW�WKH�HVVHQWLDO�QRWLRQV�IRU�DOO
WKH� PHWKRGV� LQ� RXU� VWXG\�� 6LQFH� WKH\� DUH� KLJKO\� JHQHULF�� WKH\
SURYLGH�D�VWUXFWXUDO�DSSURDFK�WR�WKH�SURMHFW�DQG�LQ�QR�ZD\�FRQVLVW
RI � D� ULJLG�� IL[HG� VWUXFWXUH��7KLV� DEVWUDFWLRQ�SKDVH�ZLOO� HQDEOH� XV
WR�SXW�IRUZDUG�K\SRWKHVHV�DV�WR�WKH�XVH�RI �RQH�RU�PRUH��VWURQJ
SRLQWV��DVVRFLDWHG�ZLWK�D�PHWKRG�DQG�WR� OLQN�WKHP�XS�WR�RQH�RU
PRUH�VWURQJ�SRLQWV�LQ�DQRWKHU�

:H� VKRXOG� UHPHPEHU� WKDW� QR� PHWKRG� WDNHV� WKH
PHWKRGRORJLFDO� KLVWRU\� RI � WKH� FRPSDQ\� LQWR� DFFRXQW�� 7KHLU
VWUXFWXUH� LV� IL[HG� LQ� UHODWLRQ� WR� WKLV� DQG� DQ\� FRPSDQ\� WKDW
RSHUDWHV�RQH�PHWKRG� RU� DQRWKHU� �RU� VRPHWLPHV�PHUHO\� UXOHV�� LV
WKHUHIRUH� REOLJHG� HLWKHU� WR� WUDLQ� WKHPVHOYHV� UHJDUGLQJ� WKH� QHZ
PHWKRG�WKH\�ZLVK�WR�DGRSW��RU�WR�DGDSW�LW�WR�ZKDW�DOUHDG\�H[LVWV�LQ
WKHLU�FRPSDQ\�E\�DFWLQJ�LQWXLWLYHO\�LQ�WHUPV�RI �LWV�LQWHJUDWLRQ�

%DFNHG� E\� WKLV� VWDWHPHQW� RI � IDFW�� RXU� DQDO\VLV� LV� WKHUHIRUH
EDVHG�RQ�D�SULRU�VXUYH\�RI �ZKDW�H[LVWV�RQ�D�PHWKRGRORJLFDO�OHYHO�
7KLV� VXUYH\� LV� WKHQ� XVHG� LQ� D� ORJLFDO� IDVKLRQ� WR� EXLOG� XS� WKH
LQWHJUDWLRQ� VWUDWHJ\�EHVW� VXLWHG� WR� WKH� FRPSDQ\��2XU� FRQFOXVLRQ
LV� WKDW� LGHDOO\�� WKH� GHVLJQHU� VKRXOG� EH� DEOH� WR� LQFUHDVH� WKH
UHOHYDQFH�RI �KLV�SURMHFW�ZLWK�D�PLQLPXP�QXPEHU�RI � FKDQJHV� WR
KLV� GHVLJQ� KDELWV�� ,Q� RUGHU� WR� GR� WKLV�� ZH� RIIHU� WR� GUDZ� XS� D

VXUYH\� RI � WKH� VWURQJ� SRLQWV� RI � HDFK� PHWKRG� ZLWK� WKH� DLP� RI
GHWHFWLQJ� DQ\� GHILFLHQFLHV� LQ� WHUPV� RI � UHOHYDQFH� LQ� WKH� SURMHFW
DQG� WR� EULGJH� WKHVH� GHILFLHQFLHV�� QRW� E\� LQWHJUDWLQJ� D� PHWKRG
ZKROHVDOH��EXW�E\�LQWHJUDWLQJ�LWV�VWURQJ�SRLQWV�DORQH�

2QFH� WKH� VWDWH� RI � WKH� DUW� RI � WKH� VWURQJ� SRLQWV� LQ� GHVLJQ
PHWKRGV�KDV�EHHQ� IRUPDOL]HG�DQG� VLQFH� WKH�PHWKRGRORJLFDO� DQG
WHFKQLFDO� NQRZOHGJH� RI � WKH� FRPSDQ\� LV� D� NQRZQ� IDFWRU�� LW
EHFRPHV�SRVVLEOH� WR�GHGXFH�ZKLFK� LQWXLWLYH�GHVLJQ�PHWKRG�PD\
EH�PRVW�DSSURSULDWH�IRU�D�JLYHQ�FRPSDQ\�

:KHQ� IROORZLQJ� WKLV� SURFHGXUH�� LW� ZRXOG� VHHP� HVVHQWLDO� WR
GUDZ� XS� D� GRFXPHQW� WR� SURFHVV� WKH� FRPSDQ\
V� GDWD�
)XUWKHUPRUH�� WKLV�GRFXPHQW�PXVW�EH�GHVLJQHG� VR� WKDW� LW� FDQ� EH
GUDZQ�XS�UDSLGO\�DQG�LW�PXVW�EH�HDV\�WR�XVH��7KH�ILQGLQJV�RI �WKLV
W\SH�RI �DQDO\VLV�VKRXOG�SURYLGH�WKH�ILQDO�FKRLFH�RI �VWURQJ�SRLQWV
LQ�HDFK�PHWKRG�IRU�HDFK�VWDJH�RI �WKH�SURMHFW�

7LPH�EHLQJ� DQ� LPSRUWDQW� IDFWRU� IRU� FRPSDQLHV�ZLWK� UHJDUG
WR�WKLV�W\SH�RI �DQDO\VLV��ZH�EHOLHYH�LW�LV�LPSRUWDQW�WR�XQGHUOLQH�WKH
FRPSDQ\
V� VNLOO�EXLOGLQJ� HIIRUWV� DW� HDFK� VWDJH� RI � WKH� SURMHFW� VR
WKDW�WKLV�FDQ�EH�UHFRUGHG�LQ�WKH�GRFXPHQW��LI �QHFHVVDU\�

3.1 TRIZ'S CONTRIBUTION TO THE SCIENCE OF
DESIGN [SOUCHKOV (1998)]

,Q�WKH�OLJKW�RI �WKH�FRPSDUDWLYH�DQDO\VLV�ZH�KDYH�FRQGXFWHG�
WKH�PHWKRG�DSSHDUV�WR�EH�DW\SLFDO�LQ�WHUPV�RI �LWV�FRQWULEXWLRQ�WR
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GHVLJQ�PHWKRGV��,QGHHG��LWV�UHOHYDQFH�DQG�RSHUDWLRQDO�SURILOH�DUH
IXQGDPHQWDOO\� GLIIHUHQW� IURP� WKRVH� RI � RWKHU� PHWKRGV� VWXGLHG�
7KLV� LV�SDUWLFXODUO\� WUXH� IRU� WKH� FUHDWLYLW\�SKDVH�ZKLFK�� DOWKRXJK
LWV� LV� EDUHO\� UHOHYDQW� LQ� RWKHU� PHWKRGV�� LV� WKH� VWURQJ� SRLQW� RI
75,=��VLQFH�WKH�PHWKRGRORJLFDO�HIIRUW�RI �D�FRPSDQ\�ZLVKLQJ�WR
LPSURYH�LWV�GHVLJQ�SURFHVV�ZLOO�QR�GRXEW�RFFXU�ZLWK�75,=�

4 INTEGRATION METHOD

4.1 DIFFICULTIES IN APPLYING TRADITIONAL METHODS

,Q� WKH� LQWURGXFWLRQ� WR� WKLV� VHFWLRQ�� ZH� ZLOO� JLYH� D� EULHI
VXPPDU\� RI � WKH� GLIILFXOWLHV� OLQNHG� ZLWK� DSSO\LQJ� WKH� GHVLJQ
PHWKRGV� TXRWHG� LQ� WKH� SUHYLRXV� VHFWLRQ�� 7KH� WHUP� �GLIILFXOW\�
HQFRPSDVVHV�LQ�SDUWLFXODU�

x /HDUQLQJ� GLIILFXOWLHV�� WKLV� DULVHV� IURP� WKH� IDFW� WKDW� WKH
PHWKRGV�KDYH�RIWHQ�EHHQ�GHYHORSHG� LQ�UHVHDUFK� ODERUDWRULHV
DQG� DUH� VWLOO� QRW� ZLGHVSUHDG� LQ� FRPSDQLHV�� 7KH� IDFW� WKDW
WUDLQLQJ� SURJUDPV� IRU� VRPH� RI � WKHP� DUH� YLUWXDOO\� QRQ�
H[LVWHQW� LQ� HQJLQHHULQJ� FRXUVHV� DGGV� WR� WKH� IDFW� WKDW� WKH
OHDUQLQJ�SURFHVV�SUHVHQWV�D�GLIILFXOW\�IRU�WKH�LQGXVWULDOLVW�

x 'LIILFXOWLHV� OLQNHG�ZLWK�GRXEWV� VXUURXQGLQJ� WKH�SURILWDELOLW\
RI �WKH�LQYHVWPHQW��7KH�ILQDQFLDO�DVSHFW�REYLRXVO\�SUHVHQWV�D
GLIILFXOW\�DQG�D�PDMRU�REVWDFOH�WR�WKH�LQWHJUDWLRQ�RI �WKH�QHZ
PHWKRG�� 7KH� HFRQRPLF� FRQWH[W� PHUHO\� DFFHQWXDWHV� WKLV
GLIILFXOW\� VLQFH� LW� LV� QRW� HDV\�� RQ� ILUVW� FRQWDFW� ZLWK� D� QHZ
PHWKRG��WR�JUDVS�WKH�UHWXUQ�RQ�LQYHVWPHQW�LQ�PDQ�KRXUV�WKDW
LW�ZLOO� JHQHUDWH�� 7KH� WUDLQLQJ�FRXQVHOLQJ� DVSHFW� LV� DGGHG� WR
WKH� FRVW� DV� VRRQ� DV� LW� EHFRPHV� DSSDUHQW� WKDW� WKH� FRPSDQ\
ODFNV�VNLOO�ZLWK�UHJDUG�WR�WKH�PHWKRG�

4.2 MEASURING THE GAP

2XU�DQDO\VLV�RI �WKH�YDULRXV�GHVLJQ�PHWKRGV�KDV� UHYHDOHG� D
FHUWDLQ�DPRXQW�RI �FRPSOHPHQWDULW\��ZKLFK�KDV�VRPHWLPHV� OHG�WR
UHVHDUFK�ZRUN�>0DOPTYLVW�������@�>6FKXO]�������@��,W�ZRXOG�VHHP
ORJLFDO�WKDW�WKH�LGHDO�FRPELQDWLRQ�ZRXOG�FRQVLVW�LQ�FROOHFWLQJ�DQG
DQDO\]LQJ� GDWD� ZLWK� 4)'�� JHQHUDWLQJ� FRQFHSWV� ZLWK� 75,=� DQG
HQVXULQJ� WKH� RSWLPL]DWLRQ� RI � SDUDPHWHUV� ZLWK� 5REXVW� 'HVLJQ
>9HUGX\Q� ������@�� <HW� WKLV� FRPELQDWLRQ� LV� RQO\� LGHDO� IURP� D

WKHRUHWLFDO�SRLQW�RI �YLHZ��$�ZKROH�SDQRSO\�RI �GLIILFXOWLHV� DZDLWV
GHVLJQHUV�ZKR�ZLVK�WR�FRPELQH�WKHVH�PHWKRGV�

x 'LIILFXOWLHV� LQ�VNLOO�EXLOGLQJ�IRU�D� VHW�RI �PHWKRGV�ZKLFK�DUH
QRW�PDVWHUHG�

x 'LIILFXOWLHV�LQ�FRPELQLQJ�PHWKRGV�LQ�WKH�VDPH�SURMHFW�RU�WKH
QHHG�WR�FUHDWH�LQWHUIDFHV�EHWZHHQ�WKHP�

x 7KH�WLPH�VSDQ�RI �WKH�SURMHFW�LV�LQFUHDVHG�VLJQLILFDQWO\�GXH�WR
WKH�LQHUWLD�LQKHUHQW�LQ�DSSO\LQJ�WKUHH�PHWKRGV�
2XU�FRQFOXVLRQ� LV� WKDW� LGHDOO\�� WKH�GHVLJQHU� VKRXOG� EH� DEOH

WR�LQFUHDVH�WKH�UHOHYDQFH�RI �KLV�SURMHFW�ZLWK�D�PLQLPXP�QXPEHU
RI �FKDQJHV�WR�KLV�GHVLJQ�KDELWV�� ,Q�RUGHU� WR�GR� WKLV��ZH�RIIHU� WR
GUDZ�XS�D�VXUYH\�RI �WKH�VWURQJ�SRLQWV�RI �HDFK�PHWKRG�ZLWK� WKH
DLP� RI � GHWHFWLQJ� DQ\� GHILFLHQFLHV� LQ� WHUPV� RI � UHOHYDQFH� LQ� WKH
SURMHFW� DQG� WR� EULGJH� WKHVH� GHILFLHQFLHV�� QRW� E\� LQWHJUDWLQJ� D
PHWKRG�ZKROHVDOH��EXW�E\�LQWHJUDWLQJ�LWV�VWURQJ�SRLQWV�DORQH�

4.3 HIGHLIGHTING THE STRONG POINTS OF DESIGN
METHODS

7KH�FODVVLILFDWLRQ�RI �VWURQJ�SRLQWV�IRU�HDFK�GHVLJQ�PHWKRG
KDV� EHHQ� IRUPDOL]HG� DQG� GHOLEHUDWHO\� UHVWULFWHG� WR� IRXU� VLQFH�
EH\RQG� WKLV� QXPEHU�� LW� EHFRPHV� GLIILFXOW� WR� LGHQWLI\� WKH� UHDO
DGYDQWDJH� RI � WKH� SRLQW� LQ� TXHVWLRQ�� 7KH� REMHFW� RI � WKLV
IRUPDOL]DWLRQ� LV� WR� RIIHU� WKH� FRPSDQ\� D� VWUDWHJLF� FKRLFH� LQ� LWV
GHFLVLRQV�UHJDUGLQJ�WKH�RULHQWDWLRQ�RI �LWV�GHVLJQ�PHWKRG�

The stages and generation of the intuitive design
method

6LQFH� WKH� VWDWH� RI � WKH� DUW� RI � WKH� VWURQJ� SRLQWV� LQ� GHVLJQ
PHWKRGV� KDV� EHHQ� IRUPDOL]HG� DQG� WKH� PHWKRGRORJLFDO� DQG
WHFKQLFDO�NQRZOHGJH�RI �WKH�FRPSDQ\�LV�D�NQRZQ�IDFWRU��LW�LV�QRZ
SRVVLEOH�� DFFRUGLQJ� WR� WKH� IROORZLQJ� JUDSK� �ILJXUH� ��� WR� GHGXFH
ZKLFK�LQWXLWLYH�GHVLJQ�PHWKRG�PD\�EH�WKH�PRVW�DSSURSULDWH�IRU�D
JLYHQ�FRPSDQ\�



3URFHHGLQJV�RI�,&$'����
)LUVW�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$[LRPDWLF�'HVLJQ

&DPEULGJH��0$�²�-XQH������������

ICAD030

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

)LJXUH����*OREDO�SURFHVV�RI �GHILQLQJ�WKH�,QWXLWLYH�'HVLJQ�0HWKRG

5 IMPROVEMENT IN THE PERFORMANCE OF
THE DESIGN ACTIVITY AT MGI COUTIER

$Q� LQGXVWULDO� DSSOLFDWLRQ� KDV� EHHQ� GHYHORSHG� ZLWKLQ� WKH
IUDPH�RI �WKLV�UHVHDUFK�DFWLYLW\��,W�ZDV�FRQGXFWHG�DW�WKH�FRPSDQ\
0*,�&RXWLHU� �DQ� DXWRPRELOH� SDUWV�PDQXIDFWXUHU��� 7KH� SURMHFW
VHOHFWHG� DV� WKH� SUHVHQWDWLRQ� PHGLXP� ZDV� WKH� LQWDNH� PDQLIROG�
7KH� LQWDNH� PDQLIROG� LV� DQ� LPSRUWDQW� HOHPHQW� LQ� WKH� JDV� LQOHW
]RQH�RI �WKH�F\OLQGHUV��,WV�VKDSH�DQG�WKH� ODFN�RI �VSDFH� DYDLODEOH
XQGHU� WKH� ERQQHW�PHDQ� WKDW� WRGD\�� LW� LV� DQ� HOHPHQW� ZKLFK� KDV
XQGHUJRQH� OLWWOH� RSWLPL]DWLRQ� LQ� WHUPV� RI � LWV� VWUXFWXUH� DQG
VKDSH��:LWK� WKH� DLP� RI � LPSURYLQJ� LWV� SHUIRUPDQFH� LQ� XVH�� WKH
LQWXLWLYH� GHVLJQ�PHWKRG� GHYHORSHG� LQ� RXU� UHVHDUFK� SURMHFW� KDV

EHHQ�DSSOLHG� WR� JHQHUDWH� LQQRYDWLYH� FRQFHSWV�ZKLFK�PD\� VROYH
WKH�PDMRU�SUREOHP�UHODWHG�WR�LWV�VKDSH�

5.1 INCREASING DESIGN EFFICIENCY

The MGI design method
$V�ZLWK�VHYHUDO�RI �WKH�FRPSDQLHV�ZH�FRQWDFWHG��0*,�KDYH

WKHLU� RZQ� GHVLJQ�PHWKRG��%DVHG� RQ� WKH� FXUUHQW� NQRZ�KRZ� RI
WKH�HQJLQHHUV�DQG�SDVW�H[SHULHQFH�LQ�DSSO\LQJ�GLIIHUHQW�PHWKRGV
ZLWK�YDU\LQJ�GHJUHHV�RI � VXFFHVV��0*,�XVHV� DQ� �LQWHJUDWLYH� DQG
DVVRFLDWLYH�� SURFHGXUH� ZLWK� UHJDUG� WR� WKH� �� SKDVHV� LQ� WKH
IROORZLQJ�IRUP�
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)LJXUH�����6WDJHV�LQ�0*,·V�GHVLJQ�ZLWK�UHJDUG�WR�WKH���SKDVHV

7KH� VSHFLILFLW\� RI � GHVLJQ� DFWLYLW\� DW� 0*,� OLHV� LQ� WKH� IDFW
WKDW� XSVWUHDP� UHVHDUFK� DQG� FRPSXWDWLRQ� DUH� FHQWUDOL]HG� DW� D
UHVHDUFK�FHQWHU� ORFDWHG� LQ�WKH�%DV�5KLQ� LQ�)UDQFH��7KLV� UHVHDUFK
FHQWHU� HPSOR\V� VRPH� ��� HQJLQHHUV� DQG� ��� WHFKQLFLDQV� DQG� LV� LQ
FKDUJH�RI �UHVHDUFK�RQ�QHZ�SURGXFWV�DQG�V\VWHPV��7KH�QRWLRQ�RI
QRYHOW\�OLHV�LQ�WKH�DSWLWXGH�RI �GHYHORSPHQW�FHQWHUV�WR�FRQGXFW�D
VWXG\� LQGHSHQGHQW� RI � WKH� UHVHDUFK� FHQWHU� �UH�ORRNLQJ�� PLQRU
GHYHORSPHQWV� HWF���� 8SVWUHDP� VWXGLHV� UHTXLULQJ� WKH� EDFNLQJ� RI
UHVHDUFK� �PDWHULDOV�� SURFHVV�� WHFKQRORJ\�� LQQRYDWLRQ� HWF��� DUH
LQLWLDOO\�GHDOW�ZLWK�E\�WKH�UHVHDUFK�FHQWHU�EHIRUH�EHLQJ�WUDQVIHUUHG
WR�GHYHORSPHQW�DQG� LQGXVWULDOL]DWLRQ� LQ�WKH�YDULRXV�GHYHORSPHQW
FHQWHUV�� ,W� VKRXOG� EH� QRWHG� WKDW� GHYHORSPHQW� FHQWHUV� PD\� GHDO
ZLWK� D� VWXG\� LQGHSHQGHQWO\�ZKLOH�� LQ� WHUPV�RI � UHVRXUFHV�� FDOOLQJ
VROHO\� RQ� WKH� FRPSXWDWLRQDO� FHQWHU� �VLPXODWLRQV�� IORZ�� DQDO\VHV
HWF���

Analysis of the efficiency of the design activity
8VLQJ�LWHPV�UHWXUQHG�E\�FXVWRPHUV�DQG�SHUVRQDO�DQDO\VHV�DV

RXU�EDVLV��ZH�ZHUH�DEOH�WR�FRPSLOH�GDWD�RQ�WKH�DSWLWXGH�RI �0*,
V
SURMHFW�WHDPV�WR�RYHUFRPH�WKH�REVWDFOHV�LQKHUHQW�LQ�WKH���SKDVHV�

:H� QRWHG� WKDW� WKH� FROOHFWLQJ� SKDVH� LV� KHDYLO\� LQYHVWHG� E\
4)'�>+DXVHU�������@�GXH�WR�WKH�IDFW�WKDW�RQH�RI �0*,
V�VL]HDEOH
FRQWUDFWRUV� LPSRVH� VNLOO�EXLOGLQJ� RQ� WKHP� IRU� WKLV� WRRO�
XQGHUOLQLQJ�WKH�LPSRUWDQFH�RI �PDVWHULQJ�WKLV�PHWKRG�

Synthesis and recommendations for skill-building in
MGI's design activity

)LJXUH���FOHDUO\�GHPRQVWUDWHV�WKH�LPSRUWDQFH�RI �LQYHVWPHQW
LQ�WUDLQLQJ�DQG�H[SHUWLVH�IRU�WKH�FRPSDQ\�� LQ�SDUWLFXODUO\�IRU� WKH
&ROOHFW�DQG�&UHDWH�SKDVHV�
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)LJXUH����6\QWKHVLV�RI �UHFRPPHQGDWLRQV�IRU�GHYHORSLQJ�WKH�GHVLJQ�DFWLYLW\�DW�0*,

Details on the actions undertaken to increase
efficiency in design

2XU� DVVHVVPHQW� VXJJHVWV� WKDW� WZR� NH\� DFWLRQV� VKRXOG
WKHUHIRUH�EH�XQGHUWDNHQ�

x 7KH� ILUVW� FRQFHUQV� WKH� DFTXLVLWLRQ� RI � WKH� VWURQJ� SRLQWV� LQ
75,=� �LQ� SDUWLFXODU�ZLWK� SUREOHP�VROYLQJ� WRROV���$� WUDLQLQJ
FRXUVH�ODVWLQJ���GD\V�KDV�WKHUHIRUH�EHHQ�VHW�XS�WR�UHDFK�WKLV
WDUJHW�� :H� KDYH� DOVR� VXJJHVWHG� WR� 0*,� WKDW� RQH� SHUVRQ
VKRXOG� EH� VHOHFWHG� IURP� WKH� WUDLQHG� JURXS� WR� EHFRPH� WKH
�LQ�KRXVH�� VSHFLDOLVW� ZKR� ZLOO� EH� WKH� UHVRXUFH� SHUVRQ� IRU
IXWXUH�DSSOLFDWLRQV�

x 7KH� VHFRQG� DLPV� WR� LPSURYH� DSSURSULDWHQHVV� LQ� WHUPV� RI
LQGXVWULDOL]DWLRQ� �LQ� SDUWLFXODU� IRU� SODVWLF� SDUWV��� WKH� UHDO
VSHFLILFDWLRQV� UHTXLUHG� E\� WKH� FXVWRPHUV� DQG� WKH
WHFKQRORJLFDO� FDSDFLW\� RI � WKH� SURGXFWLRQ� WRRO� >7DJXFKL
������@�� ,Q� WKLV� IUDPHZRUN�� VRPH� QRWLRQV� RI � UREXVW� GHVLJQ
DUH� SXW� IRUZDUG� LQ� D� VHFRQG� WUDLQLQJ� FRXUVH� ODVWLQJ� �� GD\V�
7KLV� VHFRQG� SRLQW� LV� QRQHWKHOHVV� PRUH� FRPSOH[� WR� JUDVS
VLQFH� WKH� GHYHORSPHQW� XQLWV� ZKLFK� QHHG� WR� EH� DVVRFLDWHG
ZLWK� WKH� SURFHVV� DUH� QXPHURXV� DQG� WKHUHIRUH� LQYHVWPHQW� LV
KLJK��:H�ZLOO�QRQHWKHOHVV�SXW� LW� WR�0*,� WKDW� D� VSHFLDOLVW� LQ

5REXVW�'HVLJQ� VKRXOG� EH� WUDLQHG� LQ� DQ� DWWHPSW� WR� WUDQVIHU
SDUW� RI � WKH� NQRZOHGJH� DFTXLUHG� WR� IXWXUH� DFWRUV� LQ� WKH
GHVLJQ�SKDVH�

5.2 APPLICATION FOR A PRACTICAL CASE : THE
INTAKE MANIFOLD

Generating an application method for developing
concepts

)URP�WKH� VWURQJ�SRLQWV�ZKLFK�KDYH� DULVHQ� IURP� WKH�GHVLJQ
PHWKRGV�� ZH� ZHUH� DEOH� WR� EXLOG� DQ� LQWXLWLYH� GHVLJQ� PHWKRG
DGDSWHG� WR�0*,
V� LQGXVWULDO� UHDOLW\�� ,QLWLDOO\�� WKH�GLIIHUHQW�SKDVHV
ZHUH�IRUPDOL]HG��7KH�DLP�ZDV�WR�DSSO\�DOO�WKH�WRROV�EHVW�DGDSWHG
WR� WKH� SURMHFW�� 7KH� SUREOHP� SRVHG� SUHVHQWHG� D� QHHG� IRU� ODUJH�
VFDOH�GHYHORSPHQW��3DUWLFXODU�HIIRUW�ZLOO�WKHUHIRUH�EH�IRFXVHG�RQ
WKH�SKDVHV�XSVWUHDP� WR� WKH�GHVLJQ� VWDJH� VR� WKDW� WKH�XWPRVW�PD\
EH�GRQH�WR�HQVXUH�WKDW�WKH�HQVXLQJ�FRQFHSWV�DUH� LQQRYDWLYH��7KH
GUDZEDFN�KHUH�LV�WKDW�WKH�HQVXLQJ�FRQFHSWV�ZLOO�SUREDEO\�UHTXLUH
UHVHDUFK�LQ�WKH�PHGLXP�WHUP��)LJXUH���JLYHV�D�VXPPDU\�RI �WKHVH
VWHSV�DQG�WKH�H[SHFWHG�REMHFWLYHV�

Collect

Create

Construct

ProduCe

�� &RPSLODWLRQ� RI � FXVWRPHU
V� GDWD� �DXWRPRWLYH
���)XQFWLRQDO�DQDO\VLV�

�� ,PSOHPHQWDWLRQ� RI � WKH� ILUVW� 4)'
0 L�� 6XUYH\� RQ� H[LVWLQJ

K O L

�� 3RVLWLRQLQJ� WKH� WHFKQRORJ\� UHJDUGLQJ� $OWVKXOOHU
V� ODZV� RI
O L�� ,PSOHPHQWDWLRQ� RI � WKH� $5,=� �SKDVH

���� 8WLOL]DWLRQ� RI � FRQWUDGLFWLRQ� VROYLQJ
O

�� &KRLFHV� DQG� &DOFXODWLRQV� SHUIRUPHG� E\� WKH� &HQWHU� 2I
5 K��3URWRW\SLQJ�LQVLGH�&25
�� 'HILQLWLRQ� RI � WROHUDQFHV� DFFRUGLQJ� WR� WKH� UHDO

G

�� 6WDWLVWLFDO� 3URFHVV� &RQWURO� RI � PDQXIDFWXULQJ
�� 7RROV� VXEFRQWUDFWHG� �,62� ����
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)LJXUH����0*,
V�LQWXLWLYH�GHVLJQ�SURFHVV

Findings of the computational study
7KH� VWXG\� RQ� WKH� PDQLIROG� FDOOHG� ���LQ��GLYLGHU�

GHPRQVWUDWHV� WKDW� LQ� RUGHU� WR� REWDLQ� RSWLPXP� HQJLQH� ILOO�� WKH
OHQJWK�RI �WKH�SLSHV�PXVW�EH�YDULHG��,I �WKH�YROXPH�RI �WKH�SOHQXP
FKDPEHU� LV� DOWHUHG�� WKH� UHVXOWV� DUH� ORZ�DQG�PD\�HYHQ� EH� VOLJKWO\
QHJDWLYH��$�YDULDWLRQ�LQ�WKH�GLDPHWHU�RI �WKH�SLSH� LQOHW� LV�KDUPIXO
LI � LW� UHVXOWV� LQ� WKH� SLSH� KDYLQJ� D� �GLYHUJHQW�FRQYHUJHQW�� VKDSH�
7KLV� DQDO\VLV� GHPRQVWUDWHV� WKH� IXOO� UHOHYDQFH� RI � FRUUHODWLRQ
EHWZHHQ� WKH� FUHDWLRQ� SKDVH� DQG� WKH� FRQVWUXFWLRQ� SKDVH�� 7KH
LWHUDWLRQV�UHTXLUHG�EHWZHHQ�WKHVH�WZR�SKDVHV�OHDG�XV�WR�VWDWH�WKDW
WKH� SUR[LPLW\� RI � WKH� GHVLJQ� DQG� FRPSXWDWLRQDO� FHQWHUV� DQG� WKH
PXOWL�GLVFLSOLQH� DSSURDFK� RI � WKH� GLIIHUHQW� DFWRUV� LQ� WKH� GHVLJQ
SKDVHV�ODUJHO\�FRQWULEXWH�WR�WKH�QRWLRQ�RI �WRWDO�GHVLJQ�

7KLV�VWXG\��XQGHUWDNHQ�XVLQJ�:DYH� VRIWZDUH�� DOORZHG�XV� WR
DVVHVV� WKH� HIIHFWV� RI � YDULDWLRQV� LQ� WKH� GLPHQVLRQ� RQ� WKH
WUDGLWLRQDO�GLYLGHU��DQG�WKHQ�RQ�WKH�QHZ�FRQFHSW�RI �WKH����LQ���
GLYLGHU�� :H� ZHUH� WKHUHIRUH� DEOH� WR� VHH� WKDW� WKLV� QHZ� FRQFHSW
FRXOG� KHOS� GHYHORS� D� GLYLGHU� ZKHUH� WKH� OHQJWK� RI � WKH� SLSHV� LV
HDVLO\�DGMXVWDEOH��)XUWKHUPRUH�� DQRWKHU� DGYDQWDJH� LQ� WKLV�GLYLGHU
LV�WKDW�WKH�VZLUO�HIIHFW�LV�IXOO\�XWLOL]HG�LQVLGH�WKH�SOHQXP�FKDPEHU�
LI � WKH�GLVWULEXWLRQ� RI � WKH� SLSHV� LV� FRUUHFWO\� DUUDQJHG��:DYH�ZDV
XQDEOH� WR� PRGHOL]H� WKLV� SKHQRPHQRQ� �FRGH� �'��� 6LPXODWLRQ
XVLQJ�)OXHQW��IOXLG�PHFKDQLFV�FRGH��LQ�QRQ�VWDWLRQDU\��'�VKRXOG
HQDEOH�WKLV�LGHD�WR�EH�YDOLGDWHG�

Synthesis on the upstream design study
7R�VXPPDUL]H�WKLV�XSVWUHDP�VWXG\�RQ�FRQFHSW�UHVHDUFK��WKH

IROORZLQJ�SRLQWV�KDYH�EHHQ�GHFLGLQJ�IDFWRUV� LQ�WKH�UHIRUPXODWLRQ
RI �WKH�SUREOHP�

x +LJKOLJKWLQJ�WKH�XWLOLW\�RI �DSSO\LQJ�$5,=�>$OWVKXOOHU�������@
ZKHQ�QR�REYLRXV�FRQWUDGLFWLRQ�DULVHV�

x 7KH�DEVROXWH�QHHG�WR�SURMHFW�WKH�V\VWHP�LQ�WKH�UDGDU�GLDJUDP
RI �WKH�ODZ�RI �HYROXWLRQ��7KLV�HQDEOHG�XV��LQ�SDUWLFXODU�

• 7R�GHPRQVWUDWH�WKH�OLPLWV�RI�WKH�V\VWHP
V�RSHUDWLRQ�GXH
WR�LWV�QRQ�V\PPHWU\�

• 7R� GHPRQVWUDWH� LQ� ZKLFK� GLUHFWLRQ� FRQFHSW� UHVHDUFK
VKRXOG�SURJUHVV��WKH�G\QDPLFV�RI�WKH�PDQLIROG�

x )LQDOO\�� WKH� SULQFLSOHV� RI � VHSDUDWLQJ� SK\VLFDO� FRQWUDGLFWLRQV
>$OWVKXOOHU� ������@� FRQVWLWXWH� WKH�PRVW� DSSURSULDWH� WRROV� LQ
RXU�VLWXDWLRQ�
7R� FRQFOXGH�� WKH� QHFHVVDU\� FRPSOHPHQWDULO\� EHWZHHQ� WKH

VSHFLDOLVW� LQ� WKH� WHFKQLFDO� ILHOG� XQGHU� VWXG\� DQG� WKH� 75,=
VSHFLDOLVW� ZKR� SOD\V� D� �IDFLOLWDWLQJ�� UROH� DW� NH\�PRPHQWV� LQ� WKH
SURMHFW�KDV�RQFH�PRUH�EHHQ�KLJKOLJKWHG�LQ�WKLV�FDVH�

6 CONCLUSIONS

)XQGDPHQWDO�VFLHQFHV�DUH�WRR�RIWHQ�LJQRUHG�LQ�GHVLJQ��7KLV
LV�SUREDEO\�GXH�WR�WKH�IDFW�WKDW�FRXUVHV�LQ�HQJLQHHULQJ�VFKRROV�IRU
LQGXVWULDO�VHFWRUV�KDYH� OLWWOH� URRP�IRU�SK\VLFV� DQG�FKHPLVWU\� HWF�
7KH� UHVXOW� LV� WKDW� FRPSDQ\� HQJLQHHUV� WXUQ� DZD\� IURP� WKHVH
UHVRXUFHV� DQG� DGRSW� GHVLJQ� URXWLQHV� ZKLFK� UHYROYH� DURXQG� WKH
NQRZOHGJH� DFTXLUHG� LQ� WKHLU� VSHFLILF� GLVFLSOLQH� DORQH�� 5HGXFLQJ
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PHFKDQLFDO�V\VWHPV�WR�VLPSOH�SULQFLSOHV�RI �SK\VLFV�FDQ��KRZHYHU�
FRQWULEXWH�VLJQLILFDQWO\�WR�WKH�GHYHORSPHQW�RI �WKH�GHVLJQ�DFWLYLW\
>6RXFKNRY�������@�

&UHDWLYLW\�WRR� LV�RIWHQ� OHIW�E\�WKH�ZD\VLGH�ZKHQ�FRPSDQLHV
PDNH� FKRLFHV� LQ� WHUPV� RI � LQYHVWPHQWV� WR� LQFUHDVH� WKHLU
FRPSHWHQFH� LQ� GHVLJQ�� 7KH� LPDJH� RI � FUHDWLYLW\� DV� LQQDWH
NQRZOHGJH�LV�VWLOO�SUHVHQW�LQ�SHRSOH
V�PLQGV�DQG�RXU�ILQGLQJV�KDYH
RIWHQ�OHG�XV�WR�PDNH�WKH�IROORZLQJ�VWDWHPHQW��LQ�RUGHU�WR�EXLOG�XS
FRPSHWHQFH� LQ� WKH� GHVLJQ� DFWLYLW\� RI � 5	'� GHSDUWPHQWV�� ZH
EHOLHYH�WKDW�WKH�NH\�WR�VXFFHVV�OLHV�LQ�PRYLQJ�RQ�IURP�D�ORJLF�RI
LQQDWH� FUHDWLYLW\� WR� D� ORJLF� RI � V\VWHPDWL]HG� FUHDWLYLW\� >$OWVKXOOHU
������@�

7KH�PHWDPHWKRG��VR�VRXJKW�DIWHU�LQ�UHVHDUFK��SUREDEO\�GRHV
QRW�H[LVW��7KHUHIRUH�ZH�EHOLHYH�WKDW�VHWWLQJ�XS�DQ�LQWXLWLYH�GHVLJQ
PHWKRG� ZKLFK� VWUD\V� DV� OLWWOH� DV� SRVVLEOH� IURP� WKH� FRPSDQ\
V
FXUUHQW�PHWKRG��LV�WKH�ULJKW�SDWK�WR�IROORZ��7KH�HIIRUW�WR�EXLOG�XS
FRPSHWHQFH� WKXV� GHILQHG�PXVW� QRW� RQO\� KDYH� D� EHDULQJ� RQ� WKH
GHILFLHQFLHV�GHWHFWHG� LQ� WKH� FRPSDQ\��7KLV�GHWHFWLRQ�ZRUN�PXVW
EH� LQGHSHQGHQW� IURP�DQ\� VHFWRULDO� SRODULW\� VLQFH� UHDOLW\� LV� RIWHQ
LQWHUSUHWHG� GLIIHUHQWO\� E\� HDFK� RI � WKH� DFWRUV� LQYROYHG�� 7KH
SXUSRVH�EHKLQG�WKLV�G\QDPLF�PHWKRG�LV�WR�LQFUHDVH�WKH�HIILFLHQF\
RI � GHVLJQ� LQ� D� JLYHQ� FRPSDQ\�� DQG� D� IUHVK� DSSOLFDWLRQ� ZLOO� EH
UHTXLUHG�IRU�HDFK�QHZ�FRPSDQ\�
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