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��7R�VXSSRUW�-DSDQHVH�GHVLJQ�DFWLYLW\��VRIWZDUH�RI �FRPSXWHU�DLGHG
FUHDWLRQ� FDOOHG� �FUHDWLYH� GHVLJQ� HQJLQH�� LV� SURSRVHG�� � ,W� LV
FRPSRVHG� RI � WKLQNLQJ� RSHUDWLRQ� HQJLQH�� NQRZOHGJH� VHDUFK
HQJLQH�� GHFLVLRQ� WUDQVIHU� &$'� DQG� GHVLJQ� NQRZOHGJH� GDWDEDVH�
(VSHFLDOO\�� LW� DVVLVWV� IXQFWLRQDO� DQDO\VLV� DQG�PHFKDQLVP�VHOHFWLRQ
LQ�GHVLJQHU
V�WKLQNLQJ�SURFHVV�

.H\ZRUGV�� 'HVLJQ� WKHRU\�� &UHDWLYH� GHVLJQ�� )XQFWLRQ� DQDO\VLV�

.QRZOHGJH�GDWDEDVH�• 6HDUFK�HQJLQH

1.  INTRODUCTION OF CREATIVE DESIGN
ENGINE

��1RZ��-DSDQHVH�PDQXIDFWXULQJ�LQGXVWULHV�DUH�VXIIHULQJ�IURP�WZR
SUREOHPV� RQ� GHVLJQ� FXOWXUH� DV� H[SODLQHG� LQ� )LJ�� ��� � �D�� SRRU
SODQQLQJ� IRU�QHZ� SURGXFWV� DQG� �E�� SRRU� WUDQVPLVVLRQ� RI � GHVLJQ
NQRZOHGJH�
��)LJ�� �� LV� D� GLDJUDP� RI � WKLQNLQJ� SURFHVV� RI � GHVLJQLQJ� D� QHZ
SURGXFW>�@�� 5HTXLUHPHQWV� IRU� WKH� SURGXFW� DUH� DQDO\]HG� DQG
GHFRPSRVHG� LQWR� IXQFWLRQDO� HOHPHQWV�� 7KH� IXQFWLRQDO� HOHPHQWV
DUH�PDSSHG�WR�PHFKDQLVP�HOHPHQWV�WKDW�PHHW�WKH�FRUUHVSRQGLQJ
IXQFWLRQV��7KH�PHFKDQLVP�HOHPHQWV�DUH�GHYHORSHG�DQG�XQLILHG�WR
D�ILQDO�VWUXFWXUH��7KH� ILUVW�KDOI �SURFHVV� LQ�)LJ�� �� FRUUHVSRQGV� WR
WKH�IXQFWLRQDO�GRPDLQ�LQ�WKH�D[LRPDWLF�GHVLJQ>�@��WKH�VHFRQG�KDOI
WR�WKH�SK\VLFDO�GRPDLQ�
��)LUVW�� GHVLJQLQJ� IRU� D� QHZ� SURGXFW� LV� DQ� LQGLVSHQVDEOH� SURFHVV
IRU� HPHUJLQJ� LQGXVWULHV� VXFK� DV� LQIRUPDWLRQ� SURFHVVLQJ� GHYLFHV�

FRPPXQLFDWLRQ� GHYLFHV� RU� ELRFKHPLFDO� LQVWUXPHQWV�� $� VHQLRU
SODQQHU� RU� D� FKLHI � GHVLJQHU� LV� UHTXLUHG� WR� KDYH� D� WDOHQW� IRU
PHWKRGRORJ\�RI �WKLV�FRQFHSWXDO�GHVLJQ�SURFHVV��KH�VKH�DQDO\]HV
FXVWRPHU
V� UHTXLUHPHQWV�� GHFLGHV� IXQFWLRQDO� EXVLQHVV� IDFWRUV�
GHFRPSRVHV� D� IXQFWLRQ� LQWR� IXQFWLRQDO� HOHPHQWV�� FKHFNV� WKHLU
LQWHUIHUHQFHV� ZLWK� UHVWUDLQWV�� VHOHFWV� D� PHFKDQLVP� IRU� HDFK
IXQFWLRQDO� HOHPHQW� DQG� WHQWDWLYHO\� DVVHPEOHV� WKH� PHFKDQLVPV�
7KH�DQDO\VLV�LV�RSHUDWHG�PDLQO\�LQ�WKH�ILUVW�KDOI �RI �GHVLJQ�SURFHVV
LQ�)LJ����� � ,W� LV�GRQH� LQ� WKH�GHVLJQHU
V�EUDLQ�� VR� LW� LV�GLIILFXOW� IRU
RWKHU�GHVLJQ�PHPEHUV�WR�ORRN��FKHFN�RU�OHDUQ�
��+RZHYHU��WKHUH�DUH�IHZ�SHRSOH�ZLWK�WKLV�WDOHQW�LQ�-DSDQ��EHFDXVH
PRVW�RI �-DSDQHVH�HQJLQHHUV�KDYH�EHHQ�FRS\LQJ�PHFKDQLVPV�IURP
IRUHLJQ� GHVLJQV� IRU� WKHVH� ���� \HDUV�� (QJLQHHULQJ� VWXGHQWV� KDYH
EHHQ� UHTXLUHG� GHVLJQ� WHFKQLTXHV� VXFK� DV� XQGHUVWDQGLQJ
FRQYHQWLRQDO� PHFKDQLVPV� DQG� GUDZLQJ� FRPSOLFDWHG� VWUXFWXUHV�
7KH�WHFKQLTXHV�DUH�XVHIXO�IRU�WKH�VHFRQG�KDOI �RI �GHVLJQ�SURFHVV
LQ�)LJ����� �1RZ��ZH�QHHG�WR�FODULI\�GHVLJQHU
V�EUDLQ�ZRUN��DQG� WR
DVVLVW�WKH�DQDO\WLFDO�ILUVW�KDOI �SURFHVV�
��6HFRQGO\�� WUDQVPLVVLRQ� RI � GHVLJQ� NQRZOHGJH� LV� QHFHVVDU\� IRU
PDWXUHG�LQGXVWULHV�VXFK�DV�DXWRPRELOH��QXFOHDU�SODQW��ZULVW�ZDWFK
RU�PHWDO�PDNLQJ���1RZ�ZH�KDYH�PDQ\�WURXEOHV�EHFDXVH�RI �ODFN�RI
WUDQVPLVVLRQ�RI �GHVLJQ�NQRZOHGJH���)RU�H[DPSOH��D�PLQRU�GHVLJQ
FKDQJH� GXH� WR� FRVW�GRZQ� PD\� LQGXFH� D� PDMRU� GHVLJQ� FODLP
EHFDXVH� WKH� GHVLJQHU� GLGQ
W� OHDUQ� IDLOXUH� KLVWRULHV�� � $� QHZ
GHVLJQHU�ZDQWV�WR�NQRZ�WKH�UHDVRQ�ZK\�WKH�SUHGHFHVVRU�GHFLGHG
WKH�PHFKDQLVP�� � 2I � FRXUVH�� WKH� SUHGHFHVVRU� ZDQWHG� WR� LQIRUP
WKH�UHDVRQ�WR�WKH�VXFFHVVRUV��EXW�KH�PLJKW�EH�WRR�EXV\���:H�QHHG
WR� EXLOG� D� XVHIXO� HGXFDWLRQ� SURJUDP�WRRO� RI � WUDQVPLVVLRQ� RI
GHVLJQ�NQRZOHGJH�

"CREATIVE DESIGN ENGINE":  A COMPUTER AIDED CREATION TO
SUPPORT JAPANESE DESIGN ACTIVITY
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Fig. 1  Necessity of creative design engine
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��&RQVHTXHQWO\�� WR� VROYH� WKH� SUREOHPV� DQG� WR� NHHS� -DSDQHVH
GHVLJQ�DFWLYLW\��WKH�DXWKRUV�DUH�GHYHORSLQJ�VRIWZDUH�IRU�FRPSXWHU
DLGHG� FUHDWLRQ�� FDOOHG� �FUHDWLYH� GHVLJQ� HQJLQH��� � 7KH� FUHDWLYH
GHVLJQ� HQJLQH� KDV� IROORZLQJ� IRXU� SDUWV�� � ���� WKLQNLQJ� RSHUDWLRQ
HQJLQH�� ���� NQRZOHGJH� VHDUFK� HQJLQH�� ���� GHFLVLRQ� WUDQVIHU�&$'
DQG� ���� GHVLJQ� NQRZOHGJH� GDWDEDVH�� � )LJ�� �� LOOXVWUDWHV� UHODWLRQ
EHWZHHQ� WKH� SDUWV� DQG� WKH� DERYH� WKLQNLQJ� SURFHVV�� � :H� ZLOO
LQWURGXFH�WKHP�LQ�WKH�IROORZLQJ�FKDSWHUV�

2.  DESIGN OF CREATIVE DESIGN ENGINE

�����7+,1.,1*�23(5$7,21�(1*,1(
��7KH�WKLQNLQJ�RSHUDWLRQ�HQJLQH�VXSSRUWV�WKH�ILUVW�KDOI �SURFHVV��,W
KHOSV� WR� DQDO\]H� WKH� IXQFWLRQV� DQG� WR�GHFRPSRVH� WKHP� LQWR� WKH
IXQFWLRQDO� HOHPHQWV�� ,W� VHWV� VHYHUDO� V\PEROV� DV� VKRZQ� LQ� )LJ�� ��
ZKLFK�UHSUHVHQW�UHTXLUHPHQWV��IXQFWLRQDO�HOHPHQWV��UHVWUDLQWV�DQG
PHFKDQLVPV�� � ,W� DOVR� FKHFNV� GLVDGYDQWDJHRXV� UHODWLRQV�� FRQIOLFWV
RU� LQWHUIHUHQFH�RQ�D�WKLQNLQJ�RSHUDWLRQ�SODQH�RI � D�GHVLJQ� VSDFH�
,W�DOVR�VXJJHVWV�VRPH�WKLQNLQJ�RSHUDWLRQ�PHWKRGV�IRU�VROXWLRQ�RI

WKH� FRQIOLFWV� RU� LQWHUIHUHQFH�� )LJ��� VKRZV� DQ� H[DPSOH� RI � WKH
WKLQNLQJ� RSHUDWLRQV�� 7KHVH� RSHUDWLRQV� DUH� SUHVHQWHG� WR� WKH
GHVLJQHU� ZKHQ� KH� ZDQWV� WR� GHYHORS� DQG� GHFRPSRVH� WKH
IXQFWLRQV�

����.12:/('*(�6($5&+�(1*,1(
��7R�H[SUHVV�WKH�IXQFWLRQV�LV�GLIILFXOW�IRU�GHVLJQ�EHJLQQHUV���0RVW
RI � WKH� HQJLQHHUV� PHPRUL]H� KLV� NQRZOHGJH� DV� LPDJHV� RI
PHFKDQLVPV� RU� VWUXFWXUHV�� QRW� DV� ZRUGV�� � 7KH\� FRQFHSWXDOO\
GHVLJQ�D�PHFKDQLVP�ZLWK�WKH� LPDJHV� LQ�WKH�EUDLQ�� � WKH\�KDYH�QR
H[SHULHQFH�WR�DQDO\]H�IXQFWLRQV�ZLWK�ODQJXDJH�
��7R� VXSSRUW� KLV� ODQJXDJH� GRPDLQ�� ZH� SUHSDUH� WZR� GLFWLRQDULHV
XVLQJ� WHFKQLFDO� QRXQV� DQG� YHUEV�� ZKLFK� LV� FDOOHG� �V\QRQ\P
WKHVDXUXV�� DQG� �WHFKQRORJ\� UHODWLRQ� GLDJUDP�� LQ� WKH� NQRZOHGJH
VHDUFK�HQJLQH���7KH�V\QRQ\P�WKHVDXUXV�LV�XVHG�ZKHQ�KH�VHDUFKHV
D�ZHOO�GHILQHG��HQJLQHHULQJ��QRUPDOL]HG�ZRUG�IURP�D�YDJXH�ZRUG�
7KH� WHFKQRORJ\� UHODWLRQ� GLDJUDP� LV� XVHG� ZKHQ� KH� VHDUFKHV
UHODWHG�WHFKQLFDO�ZRUGV�OLNH�DQ�DVVRFLDWLRQ�FKDLQ���)LJ����VKRZV�DQ
H[DPSOH�RI �WKH�WHFKQRORJ\�UHODWLRQ�GLDJUDP�

Fig.2  Design thinking process diagram

Fig. 3  Relation between design thinking process and units of creative
design engine
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Fig. 4  Decomposition of functions using thinking operation engine

Fig.5  Thinking operations for expanding ideas
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�����'(&,6,21�75$16)(5�&$'
��7KH�GHFLVLRQ�WUDQVIHU�&$'� LV� VKRZQ� LQ�)LJ�� ��� ,W� FRQQHFWV� WKH
ILUVW� KDOI � SURFHVV�ZLWK� WKH� VHFRQG� KDOI � SURFHVV� DV� LOOXVWUDWHG� LQ
)LJ�� ��� � 7KH� �'�&$'� OLQNV� WKH� DERYH�PHQWLRQHG� VRIWZDUH� DQG
HPEHGV� WKHP� RQ� WKH� ILQDO� VFKHPH� GUDZLQJ�� � ,W� ORRNV� OLNH� D
SURGXFWLRQ� GDWD� PDQDJHPHQW� �3'0��� EXW� WKH� UHODWHG� GDWD� DUH
GLUHFWO\� HPEHGGHG� LQ� D� LQGLYLGXDO� VKDSH�� FKDPIHU�� ILOOHW� DQG� VR
RQ�� RU� D� LQGLYLGXDO� FRPPHQWV� RI � GLPHQVLRQ�� VXUIDFH� URXJKQHVV�
IDEULFDWLRQ� PHWKRG�� PDWHULDO�� KHDW� WUHDWPHQW� DQG� VR� RQ�� � ,W
SUHVHQWV� WKH� GUDZLQJ� LQ� PDQ\� ZD\V� XVLQJ� WKH� HPEHGGHG
LQIRUPDWLRQ�� )XUWKHUPRUH�� WKH� UHDVRQ� RI � WKH� GHFLVLRQ� RU
VHOHFWLRQ���KRZ�LW�ZDV�GHFLGHG���FDQ�EH�SUHVHQWHG�RQ�WKH�GUDZLQJ�
,W�PDNHV�LW�HDV\�WR�WUDQVIHU�WKH�NQRZOHGJH�
��7KH�SUHGHFHVVRU�PD\�GHFLGH�RQO\�VHYHUDO�GHVLJQ�SDUDPHWHUV�SHU
RQH�GUDZLQJ�ZLWK�FRQVLGHUDEOH�UHDVRQV��ORJLFDO�DQDO\VLV�RU�FRUUHFW
FDOFXODWLRQ��EXW�GHFLGHG�WKH�UHPDLQGHU�ZLWK� LQVLJQLILFDQW�UHDVRQV
VXFK� DV� URXQGLQJ� WKH� QXPEHU�� FRS\� IURP� WKH� FRQYHQWLRQDO
SURGXFW�RU�MXVW�LQWXLWLRQ���:H�FDQ�IRFXV�RQO\�WKH�IRUPHU�
��7R�WUDQVIHU�WKH�NQRZOHGJH��ZH�VKRXOG�UHGXFH�RU�HOLPLQDWH�LQSXW
WLPH�RI �WKH�NQRZOHGJH���2WKHUZLVH��QRERG\�ZLOO�XVH�WKH�VRIWZDUH�
:LWKRXW� DQ\� &$'�� ZH� FRXOG� KDYH� WUDQVIHUUHG� WKH� NQRZOHGJH�
HYHQ�KDQG�ZULWWHQ�FRPPHQWV�RQ�WKH�GUDZLQJ�ZRUNV�ZHOO���%XW�WKH

HQJLQHHUV� WHQG� WR� EH� WRR� EXV\� WR� ZULWH� GRZQ� WKHLU� H[SHULHQFHV�
2XU� QHZ� &$'� DXWRPDWLFDOO\� VDYHV� WKH� XVHG� NQRZOHGJH� DQG
PHPRUDQGXP�DV�ZHOO�DV�SRVVLEOH�

�����'(6,*1�.12:/('*(�'$7$%$6(
��7KH�GHVLJQ�NQRZOHGJH�GDWDEDVH�SUHVHQWV�DFFHSWHG�PHWKRGV�RI �D
FHUWDLQ�WHFKQLFDO�VXEMHFW�RU�IDLOXUH�H[DPSOHV�RI �WKH�VXEMHFW��)LJ���
LV� DQ� H[DPSOH� RI � D� IDLOXUH� SUHVHQWHG� E\� WKH� GDWDEDVH�� 7KH
H[DPSOH�VKRZV�EUHDNDJH�RI � D� VKDIW� FDXVHG�E\� VZDUI �JHQHUDWLRQ�
DQG�VKRZV�VLPLODU�DFFLGHQWV�WKDW�PD\�KDSSHQ��:H�SODQ�WR�FROOHFW
DERXW� ������ GDWD� ZLWKLQ� WKHVH� �� \HDUV� IURP� RXU� FROODERUDWLQJ
LQGXVWULDO�FRPSDQLHV�RU�RXU�SXEOLVKHG�GHVLJQ� WH[WERRNV��:H�DGG
�NQRZOHGJH� NH\ZRUGV�� EHVLGHV� WKH� WH[W� DQG� ILJXUHV�� ,W� LV� XVHIXO
IRU�WKH�GHVLJQHU�ZKR�ZDQWV�WR�XWLOL]H�WKH�VDPH�NQRZOHGJH�

3. APPLICATION TO DESIGN OF IMPLANT
ELECTRODE

:H�DSSOLHG� WKH� FUHDWLYH�GHVLJQ�HQJLQH� WR�GHVLJQ�RI � D�SODQH�W\SH
PXOWL�HOHFWURGH�IRU� LPSODQWDWLRQ��7KLV�HOHFWURGH� LV�IL[HG�RQ�D� UDW
EUDLQ� IRU� VWLPXODWLRQ� DQG� VLJQDO� SLFN�XS�� )LJ�� ��D��E�� VKRZ� WKH
HOHFWURGH� DQG� LWV� WLS� ZKLFK� RXU� VWXGHQW� GHVLJQHG�� DQG� )LJ�� ��F�
VKRZV�LWV�LPSODQWDWLRQ�VXUJHU\�

Fig.6  Example of technology relation diagram
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Fig. 7  Decision transfer CAD systems

Fig.8  Example of design knowledge database
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��$W� ILUVW�� UHTXLUHPHQWV� IRU� WKH� HOHFWURGH� LV� DQDO\]HG� DQG
GHFRPSRVHG� WR� IXQFWLRQDO� HOHPHQWV� ZLWK� D� KHOS� RI � WKLQNLQJ
RSHUDWLRQ� HQJLQH�� 7R� YLVXDOL]H� WKLV� FRQFHSWXDO� SURFHVV� ZLWK
ODQJXDJH�� � � WKH� GHVLJQHU� LV� DVNHG� WR� ILOO� XS� WKH� WKLQNLQJ� SURFHVV
GHYHORSPHQW�GLDJUDP���)RU�H[DPSOH��WKH�GHVLJQHU�ZULWH�GRZQ�WKH
IROORZLQJ�ZRUGV� LQ�WKH�EODQNV�� ��WR�VWLPXODWH�D�EUDLQ����WR� IL[� DQ
HOHFWURGH��� �D� TXLFN�KDUGHQLQJ� VXUJHU\� JOXH� WHQWDWLYHO\� DQG� D
QHUYH� JURZLQJ� SHUPDQHQWO\�� DQG� �VFOHURSURWHLQV� RI � ILEULQ� DQG
FROODJHQ��
��$IWHU�WKH�GHFRPSRVLWLRQ�� VRPH�PHFKDQLVPV�DUH�SUHVHQWHG��)RU
H[DPSOH�� �WR� IL[�� WKH� HOHFWURGH� WR� VXUIDFH� RI � D� EUDLQ� LV� RQH� RI
PDMRU� IXQFWLRQDO� HOHPHQWV�� %\� WKH� ZRUG� �WR� IL[��� VRPH
PHFKDQLVPV�WR�IL[�WKH�HOHFWURGH�DUH�SUHVHQWHG� �� � D� VXUIDFH� IRUFH
RI �EUDLQ�OLTXLG��D�JOXH�ZLWK�D�EUDLQ��D�ZRXQG�VWULQJ�ZLWK�D�VNXOO��D
VSULQJ�DJDLQVW�D�VNXOO��HWF��7KH�PHFKDQLVPV�DUH�VHDUFKHG�E\�D�NH\
ZRUG�OLNH���WR�IL[��
��,Q�VRPH�FDVHV� LW� LV�GLIILFXOW� IRU� WKH�GHVLJQHU� WR�GHFRPSRVH� WKH
UHTXLUHPHQWV��,Q�WKH�HOHFWURGH�GHVLJQ��ZH�ILUVW�FRQVLGHU�WKH�ZRUG
RI � D� �SHQHWUDWHG� SLQ�� EHFDXVH� ZH� KDYH� DQ� LPDJH� RI � D
FRQYHQWLRQDO� SLQ�W\SH� HOHFWURGH�� � 7R� HQODUJH� KLV� GHVLJQ� RSWLRQV�
ZH� KDYH� WR� FOLPE� WR� WKH� IXQFWLRQV� RI � �WR� IL[��� �WR� NHHS� JRRG
FRQWDFW�� RU� �WR� LQVHUW�UHPRYH�� IURP� WKH� PHFKDQLVP� RI � WKH
�SHQHWUDWHG�SLQ���8VLQJ� WKH� WHFKQRORJ\� UHODWLRQ�GLDJUDP��ZH�JHW
DQ�DVVRFLDWLRQ�FKDLQ�VXFK�DV� �SLQ�� FRQQHFWRU�� LQVHUW�� IL[�� IULFWLRQ�
FRQWDFW��UHVLVWDQFH�DQG�VR�RQ����7KHQ�ZH�FDQ�VHOHFW��WR�IL[���)URP
WKH�ZRUG��WR�IL[��� WKH�NQRZOHGJH�VHDUFK�HQJLQH�SUHVHQWV�JHQHUDO
IL[LQJ�PHFKDQLVPV�VXFK�DV�VFUHZLQJ��ZHOGLQJ��VROGHULQJ��DGKHULQJ�
VWLFNLQJ�DQG�VR�RQ���7KHQ�ZH�FDQ�VHOHFW��DGKHULQJ��
��7KH� GHVLJQ� NQRZOHGJH� GDWDEDVH� SUHVHQWV� VRPH� LQIRUPDWLRQ
ZKHQ� D� IXQFWLRQDO� HOHPHQW� LV� PDSSHG� WR� D� PHFKDQLVP�� )RU
H[DPSOH�� D� IDLOXUH� IDFW� WKDW� �D� JOXH� EHFRPHV� EULWWOH� XQGHU� ORZ
WHPSHUDWXUH��LV�XVHIXO�IRU�D�GHVLJQHU�ZKR�ZDQWV�WR�IL[�SDUWV�ZLWK
JOXH�

4.  EVALUATION OF PROTOTYPE OF CREATIVE
DESIGN ENGINE

��:H� PDGH� D� SURWRW\SH� RI � WKH� FUHDWLYH� GHVLJQ� HQJLQH�� DQG
HYDOXDWHG���:H�JDYH�RXU�VWXGHQWV�VRPH�GHVLJQ�UHTXLUHPHQWV��DQG
DVNHG�WKHP�WR�GHVLJQ�D�PHFKDQLVP�ZLWK�D�PHFKDQLVP�FKDUW�
��:H�IRXQG�WKH�IROORZLQJ�UHVXOWV���PRVW�RI �WKH�VWXGHQWV�FRXOG�QRW
H[SUHVV� WKH� IXQFWLRQV�� � WKH\� GLUHFWO\� VHOHFWHG�PHFKDQLVPV� XVLQJ
DQ� LPDJH�GUDZLQJ��ZLWKRXW� DQ\� IXQFWLRQDO� DQDO\VLV�� � WKH� VWUDWHJ\

RI � �IXQFWLRQ� ILUVW�� PHFKDQLVP� VHFRQG�� DV� D� WKLQNLQJ� SURFHVV
GLGQ
W� ZRUN� ZHOO�� � V\QRQ\P� WKHVDXUXV� DQG� WHFKQRORJ\� UHODWLRQ
GLDJUDP�RI �DERXW�������ZRUGV�HDFK�ZHUH�QRW�HQRXJK�WR� H[SUHVV
WKH� IXQFWLRQV�� � WKH� RIIHUHG� FRPSDQ\� GDWD� DUH� WRR� VSHFLDOL]HG�
GHWDLOHG�DQG�WHFKQLFDO�WR�EH�JHQHUDOL]HG���D��NQRZOHGJH�PDQDJHU�
ZHUH� QHFHVVDU\�� ZKR� QDYLJDWHV� GHVLJQ� EHJLQQHUV� WR� H[SUHVV� WKH
IXQFWLRQ�
��)URP�WKHVH�UHVXOWV��ZH�DUH�LPSURYLQJ�WKH�VRIWZDUH���WKH�VWUDWHJ\
RI ��PHFKDQLVP�ILUVW�� IXQFWLRQ�VHFRQG�� LV� VWLOO�SUHVHUYHG��EXW� WKH
VRIWZDUH� DOORZV� QDYLJDWLRQ� RI � WKH� IXQFWLRQDO� DQDO\VLV� IURP
PHFKDQLVPV� WKDW� DUH� VHOHFWHG� WHQWDWLYHO\�� WKH� LPDJHV� RI
PHFKDQLVPV� VKRXOG� EH� OLQNHG� ZLWK� ODQJXDJH� LQ� WKH� WHFKQRORJ\
UHODWLRQ�GLDJUDP�� WKH� WZR� GLFWLRQDULHV� VKRXOG� EH� H[SDQGHG� WR� DW
OHDVW��������ZRUGV�HDFK�

5.   CONCLUSION

��7R� VROYH� WKH� -DSDQHVH� GHVLJQ� SUREOHPV� RI � SRRU� SODQQLQJ� IRU
QHZ� SURGXFWV� DQG� SRRU� WUDQVPLVVLRQ� RI � GHVLJQ� NQRZOHGJH�� WKH
DXWKRUV�DUH�GHYHORSLQJ�VRIWZDUH�RI �FRPSXWHU�DLGHG�FUHDWLRQ�� WKH
�FUHDWLYH� GHVLJQ� HQJLQH��� � 7KLV� SDSHU� LQWURGXFHG� WKH� GHVLJQ
FRQFHSW� DQG� WKH� SURWRW\SH�� � :H� DUH� VWLOO� PDNLQJ� DQ� HDUO\�VWDJH
SURWRW\SH��EXW�HYDOXDWH�WKH�SURPLVLQJ�UHVXOWV�
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Fig.9  Electrodes for brainstem implantation
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