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1. 3URMH�g]HWL��3URMH�7DQÕPÕ�����SXDQ� 
Bu proje \HQL�ELU�H\OH\LFL�VLVWHPLQLQ�WDVDUODQPDVÕ ve EX�H\OH\LFLOHU�NXOODQÕODUDN�ELU�UDKDWVÕ]OÕ÷D 
yönelik \DUGÕPFÕ� JL\LOHELOLU� FLKD]� WDVDUODQPDVÕ ROPDN� �]HUH� LNL� DúDPDOÕGÕU� øON� DúDPD� SURMH�
RODUDN� WDPDPODQPÕú�ROXS�� LNLQFL� DúDPD� ILNLU� DúDPDVÕQGD�ROXS�� EHOLUOL� UDKDWVÕ]OÕNODUD� \|QHOLN�
SURWRWLSOHU� WDPDPODQPÕú� IDNDW� KDVWDODU� �]HULQGH� YDND� DQDOL]OHULQLQ� ����� \D]� G|neminde 
\DSÕOPDVÕ�SODQODQPDNWDGÕU� 

3URMHQLQ�LON�DúDPDVÕ�$GDQD�+DFÕ�6DEDQFÕ�2UJDQL]H�6DQD\L�%|OJHVL����6DQD\L�2GDNOÕ�$U-
*H�YH�øQRYDV\RQ�<DUÕúPDVÕ¶QGD����VHoLOPLú�ROXS��SURMHQLQ�LNLQFL�DúDPDVÕ�EX�SURMHGHQ�IDUNOÕ�ELU�
prototiple (.DUSDO�W�QHO�VHQGURPX�LoLQ�WHNVWLO�WDEDQOÕ�\XPXúDN�URERWLN�HOGLYHQ���KHQ�]�LON�DúDPD�
WDPDPODQPDGDQ�NDWÕOÕODQ�7HNQRIHVW������%L\RWHNQRORML�øQRYDV\RQ�\DUÕúPDVÕQGD����VHoLOPLúWLU� 
%X�SURMH��³RoboTexTherapy´�SURMHVL�NDSVDPÕQGD�0DULD�6NORGRZVND-Curie Bireysel Destek 
3URJUDPÕ��845683��DUDFÕOÕ÷Õ\OD�$YUXSD�.RPLV\RQX�WDUDIÕQGDQ�GHVWHNOHQPLúWLU� 

*�Q�JHoWLNoH�JHOLúHQ�P�KHQGLVOLN�X\JXODPDODUÕ�LOH�J�Q�P�]GH�DUWÕN�IDUNOÕ�ELOLP�GDOODUÕ 
ELU�DUDGD�oDOÕúDUDN�RUWDN�ELU�DPDFD�KL]PHW�HGHELOPHNWHGLU��$NÕOOÕ�WHNVWLOOHULQ�DOW�NROX�HOHNWURQLN�
WHNVWLOOHU�� WHNVWLO� DODQÕQGD� H-tekstiller veya giyilebilir elektronikler olarak bilinmektedirler. 
(OHNWURQLN�WHNVWLOOHU�DGÕQGDQ�GD�DQODúÕOGÕ÷Õ��]HUH�LoHULVLQGH�HOHNWURQLN�YH�WHNVWLO�\DSÕODUÕQÕQ�ELU�
DUDGD� NXOODQÕOGÕ÷Õ� �U�QOHUGLU� �Bilir, 2016). Günümüzde elektriksel olarak iletken özellikteki 
tekstil \DSÕODUÕ��HQG�VWUL��DVNHULye��X]D\��WÕS�JLEL�ELUoRN�DODQGD�NXOODQÕODUDN��NRUXPD��VDYXQPD��
VD÷OÕN��LOHWLúLP��KHVDSODPD��RWRPDV\RQ�DPDoOÕ�WHNVWLO��U�QOHUL�RODUDN�DNWLI�URO�DOPD\D�EDúODPÕúWÕU�
(Sünter, 2011). *L\LOHELOLU� WHNVWLO�\DSÕODUÕQD�HQWHJUH�HGLOHQ�VHQV|UOHU�LOH� WÕS�DODQÕQGD�KDVWDQÕQ�
VD÷OÕN�GXUXPXQX�L]OHPH��WHúKLV-WDQÕ�YH�WHGDYL�JLEL�X\JXODPDODU�JHUoHNOHúWLULOHELOPHNWHGLU���7ÕS�
DODQÕQGD�IL]LN�WHGDYL�\|QWHPOHUL�LOH�KDVWDODUÕQ�NDV�YH�HNOHP�UDKDWVÕ]OÕNODUÕ�LQFHOHQHELOPHNWHGLU��
)L]LN�WHGDYL�EDúOÕ÷Õ�DOWÕQGD�PHNDQRWHUDSL�YH�WHUPRWHUDSL�X\JXODPDODUÕ�\HU�DOPDNWDGÕU�� 

Bu projede, mekanoterapi ve termoterapi yöntemlerini kullanabilen yenilikçi bir 
eyleyici NXOODQÕODUDN ER\XQ�E|OJHVLQGH�UDKDWVÕ]OÕN�KLVVHGHQ�NXOODQÕFÕODU�LoLQ�SRUWDWLI�YH�EDVLW�
ELU� NXOODQÕP� VXQPD\Õ� DPDoOD\DQ� WHNVWLO� WDEDQOÕ� ELU� ER\XQOXN� WDVDUODQDFDNWÕU� Giyilebilir 
FLKD]GD�NXOODQÕOPDN��]HUH�J�P�ú�NDSOÕ� QD\ORQ� LSOLNWHQ� �6WDWH[�� �������UHWLOHQ� WHNVWLO� \DSÕOÕ�
ÕVÕWÕFÕ� YH� LoHULVLQGH� ]HKLUVL]�� NRNXVX]�� UHQNVL]� YH� \DQPD]� VÕYÕ� ��0TM, 2021) ihtiva eden 
membrandaQ� ROXúDQ� H\OH\LFLOHU� �DNW�DW|U�� YH� \LQH� J�P�ú� NDSOÕ� QD\ORQ� NXPDúWDQ� VHQV|U�
�UHWLOHFHNWLU��(OHNWUL÷L�L\L�úHNLOGH�LOHWHQ�J�P�ú�NDSODPDOÕ�QD\ORQ�LSOLN�QDNÕú�HQWHJUDV\RQ�WHNQL÷L�
LOH�GRNXPD�NXPDúD�HQWHJUH�HGLOHFHNWLU�� øoHULVLQH�1RYHF������YH�1RYHF������VÕYÕODUÕQÕQ�3:1 
RUDQÕQGD�NDUÕúWÕUÕOPDVÕ\OD�HOGH�HGLOHQ�NLP\DVDO�VÕYÕQÕQ�HQMHNWH�HGLOGL÷L�3ROLDPLG�3ROLHWLOHQ�ELU�
PHPEUDQ�YH�\LQH�WHNVWLO�WDEDQOÕ�NDSDVLWLI�EDVÕQo�VHQV|U�QGHQ�ROXúPDNWDGÕU��3URMHQLQ�\HQLOLNoL�
\|Q��GH�EX�VDQGYLo�\DSÕVÕQGD�\HU�DOPDNWDGÕU��6DQGYLo�\DSÕGDNL�HOHPDQODUÕQ�LúOHYOHUL�VÕUDVÕ\OD�
úX� úHNLOGH� DoÕNODQDELOLU�� J�P�ú� NDSODPDOÕ� QD\ORQ� LSOLNOH� LúOHQPLú� ÕVÕWÕFÕ� NXPDú�� �VW�QGHQ�
HOHNWULN�DNÕPÕ�JHoPHVL\OH�QD\ORQ�LSOL÷LQ�YH�GROD\ÕVÕ\OD�NXPDúÕQ�ÕVÕQPDVÕ�J|UHYLQL�\HULQH�JHWLULU��
%X�ÕVÕWPD�LúOHPL\OH�PHPEUDQ�LoHULVLQGH�EXOXQDQ�1RYHF������YH�1RYHF������VÕYÕODUÕQÕQ�G�ú�N�
VÕFDNOÕNWD�JD]�KDOH�JHoPHOHUL\OH�úLúPH\H�EDúODU��%X�V�UHoWH�ÕVÕWÕFÕ�NXPDúÕQ�\DNODúÕN����GHUHFH\H�
NDGDU�ÕVÕWÕOPDVÕ�YH�PHPEUDQÕQ�úLúPHVL�LOH�WHUPRWHUDSL�\|QWHPL�WDP�DQODPÕ\OD�YH�PHNDQRWHUDSL�
NÕVPHQ� VD÷ODQPÕú� ROXU�� 0HPEUDQÕQ� úLúPHVLQLQ� NRQWURO� HGLOPHVL� LoLQ� NDSDVLWLI� EDVÕQo�
VHQV|U�QGHQ� DOÕQDQ� EDVÕQo� ELOJLVLQH� EDNÕOÕU�� %X� EDVÕQo� ELOJLVL� EHOLUOHQHQ� GH÷HUL� DúWÕ÷ÕQGD��
X\JXODQDQ�HOHNWULN�JHULOLPLQH�DUD�YHULOLU�YH� ÕVÕWÕFÕ�NXPDúÕQ�VR÷XPDVÕ\OD�PHPEUDQÕQ� LoLQGHki 
NLP\DVDOÕQ�JD]�KDOGHQ�WHNUDU�VÕYÕ�KDOH�JHoPHVLQH�LPNkQ�WDQÕQÕU��6ÕYÕ�KDOH�JHoHQ�NLP\DVDO�LOH� 

https://aosbprojedestekofisi.com/
https://aosbprojedestekofisi.com/
https://cdn.teknofest.org/media/upload/userFormUpload/rKMOs4bLE0DbLci4799F8Vd7NLwnwKhZ.pdf
https://cordis.europa.eu/project/id/845683
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PHPEUDQÕQ� V|QPHVL� YH� EX� V�UHFLQ� WHNUDUODQPDVÕ\OD� KHP� WHUPRWHUDSL� KHP� GH�PHNDQRWHUDSL� 
\|QWHPOHUL�WDP�DQODPÕ\OD�VD÷ODQPÕú�ROXU� 

2. Problem/Sorun (5 puan) 
2.1. Teknoloji yönünden sorun 

%XJ�QH�NDGDU�\DSÕOPÕú�oDOÕúPDODUGD��\XPXúDN�SQ|PDWLN�DNW�DW|U VLVWHPOHUL��\XPXúDN�URERWLN�
VLVWHP� LoHUHQ�\DUGÕPFÕ� JL\LOHELOLU� FLKD]ODUÕQ��UHWLPLQGH�|QGH�JHOHQ� WHNQRORMLOHUGLU� (Nguyen, 
2020)�� 3Q|PDWLN� K�FUHOHULQ� \DSÕPÕQGD� VLOLNRQ� YH� NDXoXN� JLEL� HODVWRPHULN� PDO]HPHOHU�
NXOODQÕOPDNWDGÕU�(Polygerinos, 2017). (ODVWLN�PDO]HPHOHU�ÕVÕ��NLP\DVDO�GLUHQo�YH�IDUNOÕ�DUDOÕN�
KDUHNHWOHULQH�X\XP�\HWHQH÷L�JLEL�ED]Õ��VW�Q�|]HOOLNOHU�YHULUNHQ��HODVWRPHULN�PDO]HPHOHULQ�ED]Õ�
|]HOOLNOHUL� �PDO]HPH� \R÷XQOX÷X�� VHUWOLN�� PXNDYHPHW�� JL\LOHELOLU� X\JXODPDODUGD� ]RUOXNODU�
RUWD\D� oÕNDUPDNWDGÕU�� %D]Õ� \HQL� DUDúWÕUPDODU�� J�QO�N� \DúDP� J|UHYOHULQL� \HULQH� JHWLUPH\L�
HWNLOH\HQ� oHúLWOL� Q|URP�VN�OHU� UDKDWVÕ]OÕNODUGDQ� PX]GDULS� ELUH\OHU� LoLQ� \XPXúDN� URERWLN�
HOGLYHQOHULQ�YH�SQ|PDWLN�FLKD]ODUÕQ�WDVDUODQPDVÕ�LoLQ�NXPDú�ED]OÕ�DNW�DW|UOHUL�WDQÕWWÕ�(Cappello, 
2018) (Payne, 2018). 7HNVWLO�WDEDQOÕ�\DNODúÕP��VLOLNRQ�PXDGLOLQGHQ�GDKD�KDILI��GDKD�X\XPOX��
G�ú�N� SURILOOL� YH� NRQIRUOX� ELU� DOWHUQDWLI� VXQPDNWDGÕU�� %XQXQOD� ELUOLNWH�� \D\JÕQ� RODUDN�
NXOODQÕOPDODUÕQÕQ�|Q�QGH��VWHVLQGHQ�JHOLQPHVL�JHUHNHQ�|QHPOL�HQJHOOHU�YDUGÕU��%X�\DSÕODUD�
\XPXúDN�URERWLN�RODUDN�DWÕIWD�EXOXQXOPDVÕQD�UD÷PHQ��|QHPOL�VD\ÕGD�ELOHúHQ�VLVWHP�LoLQGH�
KDOD�NDWÕGÕU��*L\LOHELOLU�FLKD]ODU�RODUDN�JHUoHNWHQ�\XPXúDN�URERWLN�\DSÕODU�ROXúWXUPDN�YH\D�
\HQL�WHNQRORMLOHU�JHOLúWLUHUHN�NDWÕ�ELOHúHQOHUL�\XPXúDN�\DSÕODUD�G|Q�úW�UPHN�LoLQ�VLVWHPDWLN�
ELU�\DNODúÕPD�LKWL\Do�YDUGÕU� 

3URWRWLS�X\JXODPD�\XNDUÕGDNL�|UQHN�ELU�VRUXQD�o|]�P�RODUDN�VXQXOPDNWD�ROXS��EDúND�
VRUXQODUD�GD�o|]�POHU�WDVDUODQDFDNWÕU� 

2.2. 5DKDWVÕ]OÕN�yönünden sorun 
 

%R\XQ�E|OJHVL�DQDWRPLN�\DSÕVÕ�JHUH÷LQFH�ROGXNoD�KDUHNHWOL�ELU�\DSÕ\D�VDKLSWLU. Bu bölgenin 
KDUHNHWOL�ROPDVÕQÕQ�SHN�oRN�DYDQWDMÕ�ROPDVÕQD�UD÷PHQ�\DUDODQPD\D�GD�DoÕN�ELU�E|OJH�ROGX÷X�
belirtilmektedir ($\GÕQOÕR÷OX�� ������� %R\XQ� D÷UÕVÕ�� VHUYLNDO� E|OJHQLQ� ODWHUDO� YH� SRVWHULRU�
bölgelerinde hLVVHGLOHQ�UDKDWVÕ]OÕN�KLVVL�RODUDN�WDQÕPODQPDNWDGÕU�(Hoving, 2004���<DSÕODQ�ELU�

ùHNLO�1 Aktüatör VLVWHPLQLQ�JHQHO�\DSÕVÕ��VROGD���ÕVÕWÕFÕQÕQ��VD÷��VW��YH�PHPEUDQÕQ��VD÷�DOW��DNWLI�
termal kamera görüntüleri 
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oDOÕúPDGD� ER\XQ� D÷UÕVÕQÕQ� ELUH\OHULQ� \DúDPODUÕ� ER\XQFD� J|U�OPH� VÕNOÕ÷Õ� \DNODúÕN� ���-71 
DUDVÕQGD�EXOXQPXúWXU�YH�EX�GXUXP�NLúLOHULQ��oWH�LNLVLQLQ�HQ�D]�ELU�NH]�ER\XQ�D÷UÕVÕ�SUREOemiyle 
NDUúÕODúWÕ÷ÕQÕ�J|VWHUPHNWHGLU��Hoving, 2004) (McLean, 2007)��$÷UÕQÕQ�J|U�OPH�VÕNOÕ÷ÕQÕQ�ID]OD�
ROPDVÕ�NLúLOHULQ�VRV\DO�\DúDPÕQÕ�YH�Lú�YHULPLQL�GH�ROXPVX]�\|QGH�HWNLOHPHNWHGLU�� 

3URMH\L� JHUHNOL� NÕODQ� QHGHQOHULQ� EDúÕQGD� PHYFXW� GXUXPGD� hastalara önerilen 
\XPXúDN�ER\XQOXNODUÕQ�WHGDYLGH�WHN�EDúÕQD�\HWHUOL�ROPD\ÕúÕ��WHGDYLQLQ�oRN�X]XQ�V�UPHVL�YH�
KDVWDODUGD�NDV�]D\ÕIOÕ÷ÕQÕQ�J|U�OPHVLGLU� +DVWDODUD�ER\XQOXN�GÕúÕQGD�|QHULOHQ�IL]LN�WHGDYLQLQ�
PDOL\HWOL� YH� X]XQ� ]DPDQ� DOPDVÕQGDQ� GROD\Õ� WHGDYL� HWNLQOL÷L� D]GÕU� YH� JHQHO� RODUDN� KDVWDODU�
GXUXPX�J|UPH]GHQ�JHOHUHN�FLGGL�ELU�UDKDWVÕ]OÕN�\DúD\DQD�NDGDU�WHGDYL\L�HUWHOH\HELOPHNWHGLU��
*Ho� WHGDYL� X\JXODQPDVÕ� KHP� VD÷OÕN� VHNW|U�QGHNL� KDUFDPDODUÕ� DUWÕUPDNWD� KHP� GH� KDVWDODUÕQ�
KD\DW�NDOLWHVLQL�GDKD�ID]OD�G�ú�UPHNWHGir.  
 

3. Çözüm (20 puan) 
Mekanoterapi; kemik-HNOHP�� NDV� YH\D� VLQLU� KDVWDOÕNODUÕQÕQ�� PHNDQLN� DOHWOHU� \DUGÕPÕ\OD�
\DSWÕUÕODQ�KDUHNHWOHUH�GD\DOÕ�ELU�IL]LN�WHGDYL�úHNOLGLU��0HNDQRWHUDSLQLQ�DPDFÕ��Y�FXGXQ�W�P�Q��
YH\D� EHOOL� E|OJHOHULQL� YH� oHúLWOL� HNOHPOHUL� GÕú� HWNLOHUOH� KDUHNHWOHQGLULS� WHGDYLOHULQL�
JHUoHNOHúWLUPHNWLU��Termoterapi LVH�ÕVÕ\OD�ELUOLNWH�NDQ�DNÕúÕQÕ�DUWWÕUDQ�YH�D÷UÕ�KLVVLQL�D]DOWPDN�
için sinirleri uyaran bir fizik tedavi yöntemidir (Huang, 2013). Termoterapi, özellikle kas 
JHUJLQOL÷L�YH\D�VSD]P�EDúWD�ROPDN��]HUH�DNXW�YH\D�NURQLN�D÷UÕ�VHPSWRPODUÕQÕ�WHGDYL�HWPHN�LoLQ�
D÷UÕOÕ�E|OJH\H�X\JXODQDQ�ÕVÕ�WHGDYLVLGLU�� 
7HUPRWHUDSL��NDQ�GDPDUODUÕQÕ�JHQLúOHWLU�YH�FLOWWHNL�NDQ�DNÕúÕQÕ�DUWÕUÕU��<�]H\VHO�NDVODUÕ�JHYúHWLU��
NDV�VSD]PÕQÕ�YH�HNOHP�VHUWOL÷LQL�D]DOWÕU�(Thermotherapy & Cryotherapy, 2020).  

<XPXúDk Doku Manipülasyonu (Soft Tissue Manipulation, STM), fiziksel 
UHKDELOLWDV\RQ��KDVWDOÕN�|QOHPH�YH�VD÷OÕ÷Õ�JHOLúWLUPHGH�|QHPOL�HWNLOHUL�RODQ�J�oO��YH�GR÷UXGDQ�
ELU�PHNDQRWHUDSL�úHNOLGLU�(Loghmani, 2016). Klinik uygulamalar için kas dokusunu manipüle 
etmek içLQ� IDUNOÕ� WLSWH�FLKD]ODU�JHOLúWLULOPLúWLU�YH�SQ|PDWLN�NRPSUHV\RQ�FLKD]ODUÕ�KDOLKD]ÕUGD�
SL\DVDGD�YH�\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU� (Morris, 2008). Bununla birlikte, bu sistemlerin 
VÕQÕUOÕ�NRQWURO�PRGDOLWHOHUL�YDUGÕU�YH�X\JXODPD�VÕUDVÕQGD�Y�FXGD�X\JXODQDQ�NXvvetleri izleme 
HNVLNOL÷L�YDUGÕU�YH�|QFHNL�oDOÕúPDODU��\XPXúDN�GRNXQXQ�\�NOHPH�NRúXOODUÕQÕQ�PHNDQLN�WHGDYL�
�]HULQGH�oRN�|QHPOL�ELU�HWNL\H�VDKLS�ROGX÷XQX�J|VWHUPLúWLU�(Haas, 2012). Bu nedenle literatürde 
WHNVWLO�WDEDQOÕ�\|QWHPOHUL�LoHUHQ�DOWHUQDWLI�\DNODúÕPODU�GH÷HUOHQGLULOPHNWHGLU��.DV�L\LOHúPHVLQH�
\DUGÕPFÕ�ROPDN�LoLQ�HOHNWULN�VWLP�ODV\RQX�(Snyder-Mackler, 1994) veya pnömatik kompresyon 
(Ben-Galim, 2004) NXOODQDQ�ED]Õ�670�FLKD]ODUÕ�YDUGÕU� 

gQFHNL� ED]Õ� oDOÕúPDODU� VÕYÕ-JD]� KDO� GH÷LúLPL� |]HOOL÷LQGHQ� \DUDUODQDUDN� \XPXúDN�
DNW�DW|UOHULQ� JHOLúWLULOPHVLQH� RGDNODQPÕúWÕU�� 0LUL\HY� YH� DUN��� \XPXúDN� URERWLN� \DSÕ\Õ�
JHOLúWLUPHN� LoLQ� VLOLNRQXQ� J|]HQHNOHUL� LoLQGH� etanol YH� ÕVÕWÕFÕ� HOHPDQ� RODUDN� GD� WHO�
kullanPÕúODUGÕU (Mirivey, 2017)�� %DúND� ELU� oDOÕúPDGD� *DUUDG� YH� DUN�� DNW�DW|UOHU� YH� SRPSD�
ROXúWXUPDN�LoLQ�1RYHF�������LOH�GROGXUXOPXú�VLOLNRQ�YH�NDXoXN��UHWDQ��ÕVÕWPD�HOHPDQÕ�RODUDN�
GD�LOHWNHQ�NXPDú�SDUoDVÕ�NXOODQPÕúODUGÕU�(Garrad, 2019)��<DNÕQ�WDULKOL�ELU�oDOÕúPDGD��\XPXúDN�
URERWLN� FLKD]Õ� EX� W�U� KDFLPOL� ELOHúHQOHUGHQ� DUÕQGÕUDQ� WHUPDO� RODUDN� J�oOHQGLULOPLú� \XPXúDN�
DNÕúNDQ�DNW�DW|UOHU��736)$
ODU��JHOLúWLULOPLúWLU�(Sanchez, 2020)��736)$
ODUÕ�KDUHNHWH�JHoLUPHN�
LoLQ� JHUHNOL� EDVÕQo� VHYL\HVLQL� ROXúWXUPDN� LoLQ� G�ú�N� ND\QDPD� QRNWDOÕ� VÕYÕODUÕQ� VÕYÕ-gaz hal 
GH÷LúLPL� |]HOOL÷LQL� NXOODQÕU�� 7HNVWLO� WDEDQOÕ� ÕVÕWPD� YH� DOJÕODPD� HOHPDQODUÕ� DUDFÕOÕ÷Õ\OD�
JHOLúWLULOHQ�DNW�DW|U��oHYUHVHO�VÕFDNOÕN�GDOJDODQPDODUÕQÕQ�YDUOÕ÷ÕQGD�GLQDPLN�EDVÕQo�NRQWURO��
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VD÷OD\DQ�NDSDOÕ�G|QJ��JHUL�ELOGLULPL�J|VWHULU��%X�SURMHGH��PHNDQRWHUDSL�X\JXODPDODUÕ�LoLQ�
\XPXúDN� URERWLN� VLVWHPOHU� JHOLúWLUPHN� LoLQ� \XNDUÕGD� EDKVHGLOHQ� WHNQRORML\L� NXOODQÕ\RUX]��
*HUoHNOHúWLULOHQ� SURMHGH� SL\DVDGD� NXOODQÕODQ� �U�QOHUH� DOWHUQDWLI� RODUDN� PDVDM� \DSDQ�� D÷UÕ\Õ�
D]DOWDQ��KDVWD\Õ�UDKDWVÕ]�HWPH\HQ��VRV\DO�KD\DWÕ�HWNLOHPH\HQ��VÕFDNOÕN�YHUHQ��KDVWDODUÕQ�EDVLWoH�
NXOODQDELOHFH÷L portatif ELU��U�Q�VXQXOPDNWDGÕU� 3URMH�KHP�EDVLW�ER\XQOXNODUÕQ�HNVLN�NDOGÕ÷Õ�
X\JXODPDODUÕQ� �WHUPRWHUDSL� LOH� +RW� 3DFN� YH� PHNDQRWHUDSL� LOH� PDVDM� YH� PDQXHO� WHUDSL�
yöntemOHUL��\HULQH�JHWLULOPHVL�KHP�GH�IL]LN�WHGDYLQLQ�GH]DYDQWDMOÕ�NRQXPGD�ROGX÷X�]DPDQ�YH�
PDOL\HW�QRNWDODUÕQGD�XFX]�YH�SRUWDWLI�ROPDVÕ\OD�LKWL\DoODUÕ�NDUúÕOD\DFDNWÕU� 

%R\XQ�D÷UÕODUÕ�KHPHQ�KHPHQ�KHUNHVWH�J|U�OHQ�ELU�UDKDWVÕ]OÕNWÕU� Boyunluk üzerine 
HQWHJUH� HGLOHQ� ÕVÕWÕFÕ� YH� H\OH\LFL� VLVWHPL�� PHNDQRWHUDSL� YH� WHUPRWHUDSL� X\JXOD\DUDN� PDVDM�
WHGDYLVL�\DSPDNWDGÕU��.LúLQLQ�ER\QXQGD�IDUNOÕ�E|OJHOHUH�\DSÕODQ�ÕVÕ�DUWÕúÕ�YH�L\LOHúWLULFL�PDVDM�
VD\HVLQGH� NDVODUGD� UDKDWODPD� ROPDNWDGÕU�� 6ÕFDNOÕN� DUWÕúÕ� VD\HVLQGH� NDVODUGD� VHGDWLI� HWNL�
ROPDNWDGÕU�YH�NDQ�GRODúÕPÕ�KÕ]ODQPDNWDGÕU��(WNLOHULQ�GLQDPLN�YHULOPHVL�VD\HVLQGH�LQKLELV\RQ�
ROPDPDNWDGÕU�� *HUoHNOHúWLULOHQ� EX� SURWRWLS� ER\XQ� D÷UÕVÕQÕQ� NURQLNOHúPHVLQLQ� |QOHQPHVL��
WHGDYL\H� HULúLPLQ� KÕ]OÕ� ROPDVÕ�� WHGDYL� HWNLQOL÷LQLQ� DUWÕUÕOPDVÕ� YH� V�UG�U�OHELOLU� ROPDVÕQÕ�
VD÷OD\DELOHFHNWLU��*L\LOHELOLU�EL\RPHGLNDO�FLKD]�LOH�NLúLQLQ�J�QO�N�KD\DW�NDOLWHVLQLQ�DUWWÕUÕOPDVÕ��
Lú� SHUIRUPDQVÕQGDQ� JHUL� NDOPDPDVÕ�� NLúL\H� |]HO� WHGDYL� KL]PHWL� YH� L\LOHúPH� V�UHVLQLQ�
NÕVDOWÕOPDVÕQÕ�VD÷OD\DFDNWÕU�� 

=DUDUVÕ]� YH� \DQPD\DQ� LúOHQPLú� VÕYÕODUÕQ� NDUÕúÕPÕ�
(NovecTM 7000 (C3F7OCH3) ve NovecTM 7100 (C4F9OCH3)) 
LKWLYD�HGHQ�PHPEUDQ��J�P�ú�NDSOÕ�QD\ORQ�LSOLNWHQ��6DKWD��������
QDNÕúOD��UHWLOHQ�ÕVÕ�SDQHOOHUL�LOH�\DNODúÕN���-���&�VÕFDNOÕ÷D�NDGDU�
ÕVÕWÕOPDNWDGÕU� YH� H\OH\LFLOHU� EX� VÕFDNOÕN� HWNLVL\OH� ELUOLNWH�
úLúPHNWHGLU��(\OH\LFLOHU�VÕUDOÕ�YH�SHUL\RGLN�RODUDN�úLúPH-sönme 
hareketi yaparak hem mekanoterapi hem de termoterapi 
X\JXODPDNWDGÕU� 

%R\QXQ� EHOLUOL� E|OJHOHULQH� PDVDM� \DSDUDN� L\LOHúPH�
VD÷ODQDELOHFH÷L� G�ú�Q�OPHNWHGLU. Hastalar sadece masaj ve 
VDGHFH�ER\XQOXN�NXOODQDUDN�ELOH�UDKDWODPDNWDGÕUODU��Boyunluk 
�]HULQH�HQWHJUH�HGLOHQ��o�DNW�DW|U�Q�IL]LN� WHGDYL�X]PDQÕQÕQ 
YH�YH\D�WÕS�GRNWRUXQXQ |QHUHFH÷L�EDVÕQFÕ�X\JXOD\DFDN�úHNLOGH 
VÕUDOÕ�RODUDN�úLúPHVL�YH�V|QPHVL�LOH�RYDODPD�PDVaj hareketini 
LQVDQ�\HULQH�ER\XQOX÷XQ�NHQGLVL�\DSDFDNWÕU�� 

ùHNLO�2 6ÕYÕQÕQ�PHPEUDQD�
enjeksiyonu 

ùHNLO�3 Aktüatör sistemi ve boyunluk 
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4. Yöntem (20 puan) 
dDOÕúPDGD� ELUGHQ� ID]OD� ELUELUOHULQGHQ� IDUNOÕ� WHNQLNOHU� NXOODQÕOPÕúWÕU�� %X� VHEHSWHQ� GROD\Õ� DOW�
basamaklara D\UÕOPÕú��DúD÷ÕGDNL PDGGHOHUGH�|]HWOHQPLúWLU� 

 
�����øOHWNHQ�0DO]HPHQLQ�.XPDúD�(QWHJUDV\RQX 
,VÕWPD�IRQNVL\RQOX�WHNVWLO�\�]H\OHULQLQ�HOGH�HGLOPHVL�LoLQ�ÕVÕWPD�HOHPDQÕQÕQ�oHúLWOL�\|QWHPOHU�
LOH� WHNVWLO� \DSÕODUÕQD� HQWHJUH� HGLOPHVL� JHUHNPHNWHGLU��/LWHUDW�UGH� HQ�ELOLQHQ�\|QWHPOHU� QDNÕú�
WHNQRORMLVL�� GRNXPD� WHNQRORMLVL�� |UPH� WHNQRORMLVL� YH� EDVNÕ� WHNQRORMLVLGLU�� (OHNWUR-iletken 
PDO]HPHGHQ� �UHWLOPLú� LSOLNOHU� NXPDúD� QDNÕú� WHNQRORMLVL� LOH� LúOHQHELOLU�� LOHWNHQ� LSOLN� GRNXPD�
WHNQRORMLVL�LOH�GRNXQXS�NXPDú�KDOLQH�JHWLULOHELOLU�YH\D�|UPH�WHNQRORMLVL�LOH�|UPH�NXPDú�KDOLQH�
JHWLULOHELOLU�� øOHWNHQ�PDO]HPHGHQ��UHWLOHQ�YH\D� LOHWNHQ�PDO]HPH� LOH� NDSODQDQ�NXPDúODU� OD]er 
NHVLP� LOH� LVWHQLOHQ� úHNLOOHUGH� NHVLOLS�� NXPDúD� HQWHJUH� HGLOHELOLU�� øOHWNHQ� P�UHNNHSOHU�
NXOODQÕODUDN�EDVNÕ�WHNQRORMLVL�LOH�NXPDúD�YH\D�LVWHQLOHQ�EDúND�\�]H\H�LOHWNHQ�PDO]HPH�HQWHJUH�
edilebilir. 

%X�oDOÕúPDGD��6WDWH[�PDUND����GWH[� LQFHOL÷H�VDKLS��GR÷UXVDO� GLUHQFL�����ȍ�FP�RODQ�
J�P�ú�NDSODPDOÕ�QD\ORQ� LSOLN�QDNÕú� WHNQRORMLVL�LoLQ�6WDWH[�PDUND�GR÷UXVDO�GLUHQFL�����ȍ�FP�
RODQ�J�P�ú�NDSODPDOÕ� |UPH�NXPDú� LVH� KHP� OD]HU� NHVLP�KHP�GH�EÕoDN�NHVLP� WHNQLNOHUL� LoLQ�
NXOODQÕOPÕúWÕU� 

)DUNOÕ�WHNQLNOHUOH��UHWLOHQ�QXPXQHOHUH�DLW�SHUIRUPDQV�GH÷HUOHUL��HOHNWULNVHO�GLUHQo��J�o� 
DNÕP��YH�EX�WHNQLNOHULQ���GDNLND�LoLQGH��IDUNOÕ�J�o�GH÷HUOHULQGHNL�VÕFDNOÕN�GH÷HUOHUL�7DEOR-�¶GH�
YHULOPLúWLU��+HP��UHWLP�PHWRGRORMLVLQLQ�KHP�GH�HOHNWULNVHO�SHUIRUPDQVÕQ�HQ�L\L�ROGX÷X�\|QWHP�
lazeU�NHVLP�WHNQRORMLVL�ROGX÷X�J|U�OP�úW�U��%ÕoDN�NHVLP�WHNQL÷L�OLWHUDW�UGH�NXOODQÕOPD\DQ�ELU�
WHNQLN��%ÕoDN�NHVLPL�LoLQ�GDKD�|QFHGHQ�PHWDO�EÕoDNODU�WDVDUODQÕS��UHWLOL\RU��øVWHQLOHQ�KHU�úHNOLQ�
KHPHQ�\DSÕODPD\DFD÷Õ�EÕoDN�NHVLP�WHNQL÷L�EX�GH]DYDQWDMÕ�QHGHQL\OH�VHoLOPHPLúWLU� 

Tablo-���(QWHJUDV\RQ�7HNQLNOHULQLQ�(OHNWULNVHO�3HUIRUPDQV�.DUúÕODúWÕUPDVÕ 

Metot 
Alan 
(cm²) 

Ortalama 
6ÕFDNOÕN���&� 

Süre  
(dk) 

Direnç 
��� 

$NÕP 
(A) 

Güç 
(W) 

1DNÕú 25 37,9 4 27,36 0,20 1,10 
Lazer Kesim 25 38,5 4 43,43 0,17 1,14 
%ÕoDN�.HVLP 25 34 4 53,26 0,16 1,05 

1DNÕú 25 30,2 4 27,36 0,11 0,31 
Lazer Kesim 25 29,6 4 43,43 0,08 0,30 
%ÕoDN�.HVLP 25 28,2 4 53,26 0,09 0,31 

1DNÕú 25 34,1 4 27,36 0,16 0,69 
Lazer Kesim 25 34,1 4 43,43 0,13 0,73 
%ÕoDN�.HVLP 25 31,1 4 53,26 0,13 0,65 
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ùHNLO�4 �D��%ÕoDN�NHVLP���E��OD]HU�NHVLP�YH��F��QDNÕú�ÕVÕWÕFÕODUÕQ IRWR÷UDIODUÕ� termal kamera 
J|U�QW�OHUL�YH�VÕFDNOÕN�GD÷ÕOÕP�KDULWDODUÕ 

����øOHWNHQ�0DO]HPHQLQ�0HPEUDQ�LOH�.DSODQPDVÕ�YH�.LP\DVDO�(QMHNVL\RQX 
������0HPEUDQ�6HoLPL�YH�øOHWNHQ�0DO]HPHQLQ�0HPEUDQ�LOH�.DSODQPDVÕ 
0HPEUDQ� VHoLPL� \DSÕOÕUNHQ� 3ROL�UHWDQ� �38��� 7HUPRSODVWLN� (ODVWRPHU� �73(��� %LDNVLDO 
3ROLSURSLOHQ� �%233��� &DVW� �JHUGLULOPHPLú�� 3ROLSURSLOHQ� �&33��� 3(7�3(� �3ROLHWLOHQ�
teraftalat/Polietilen) ve Polipropilen/Polietilen (PA/PE) malzemelerden ürHWLOPLú� ILOPOHU�
NXOODQÕOPÕúWÕU�� %X� ILOPOHUGHQ� EHNOHQWLPL]� VÕYÕ� YH� JD]� ID]ODUÕQGD� KHUKDQJL� ELU� VÕ]ÕQWÕ\D� YH�
JHoLUJHQOL÷H�P�VDDGH�HWPH\HQ�PDO]HPHOHUGHQ��UHWLOPLú�ILOPOHU�ROPDVÕGÕU��7DEOR-�¶GH�YHULOHQ�
|]HOOLNOHUH� J|UH� HQ� L\L� JD]� JHoLUJHQOLN� YH� VX� EXKDUÕ� JHoLUJHQOL÷LQH� VDKLS� PDO]HPH�
3ROLDPLG�3ROLHWLOHQ� ROGX÷XQGDQ� GROD\Õ�� PHPEUDQ� RODUDN� 3$�3(� ILOPL� EX� oDOÕúPDGD�
NXOODQÕODFDNWÕU��3$�3(�PHPEUDQ��3ROLDPLG�YH�3ROLHWLOHQ�NDUÕúÕPÕ�ELU�PDO]HPHGHQ��UHWLOPLú�ROXS�
���PLNURQ�NDOÕQOÕ÷D�VDKLSWLU�YH�����&-150°C derece VÕFDN�SUesle 2-2.5 saniyeGH�\DSÕúPDNWDGÕU. 

Tablo-2: Membran malzemelerinin özellikleri 
Malzeme .DOÕQOÕN� 

(µm) 
2NVLMHQ�JHoLUJHQOL÷L� 

(cm3 / m3) 
%XKDU�JHoLUJHQOL÷L 

(g / m2) 
,VÕO�\DSÕúPD�VÕFDNOÕ÷Õ 

(°C) 
TPE 38 85 - 646 - 121 
TPU 50 85 - 646 - 121 

PET/PE 76 180 < 15 145 - 155 
PA/PE 70 123 < 15 135 - 150 

 
øOHWNHQ� PDO]HPHQLQ� �]HUL�� VHoLOHQ� 3$�3(� PHPEUDQ� LOH� DUDODUÕ� ERúOXN� RODFDN� úHNLOGH�
NDSODQPÕúWÕU��0HPEUDQODU�ÕVÕWÕFÕODUD�NXPDú�FHSOHU�GLNLOHUHN�VDELWOHQPLúWLU� 

Tablo-3: Membran numunelerinin geçirgenlik testleri 
Döngü TPE (g) TPU (g) PA/PE (g) PET/PE (g) 
1 2,83 2,17 2,92 3,72 
2 2,82 2,17 2,92 3,72 
3 2,81 2,16 2,92 3,72 
4 2,80 2,16 2,92 3,72 
5 2,79 2,16 2,92 3,72 ùHNLO�5 0HPEUDQODUÕQ ÕVÕWÕFÕ�

NXPDúD�FHSOHUOH�VDELWOHQPHVL 
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�������.LP\DVDO�6ÕYÕ�6HoLPL 
.LP\DVDO�VHoLPL�LoLQ�DUDQÕODQ�VÕYÕQÕQ�|]HOOLNOHULQGHQ�ELUL�NLP\DVDOÕQ�G�ú�N�ND\QDPD�QRNWDVÕQD�
VDKLS�ROPDVÕGÕU��0DGGH�������¶GH�LOHWNHQ�PDO]HPHQLQ��]HULQH�\DSÕúWÕUÕODQ�PHPEUDQÕQ�DUDVÕQD�
G�ú�N�ND\QDPD�QRNWDVÕQD�VDKLS�NLP\DVDO�VÕYÕ�HQMHNWH�HGLOHFHNWLU��(OGLYHQLQ�ÕVÕWÕOPDVÕ�JHUHNHQ�
VÕFDNOÕN����-�����&¶GH�ROGX÷XQGDQ�GROD\Õ�EX�VÕFDNOÕ÷D�\DNÕQ�VÕFDNOÕNWD��NLP\DVDO�VÕYÕQÕQ�JD]�
ID]ÕQD�JHoPHVL�JHUHNPHNWHGLU��'�ú�N�ND\QDPD�QRNWDVÕ�LOH�ÕVÕWÕODQ�LOHWNHQ�SDQHOOHU�YHVLOHVL�LOH�
NLP\DVDO� VÕYÕ� ND\QD\DFDNWÕU�� %X� NLP\DVDO� VÕYÕ ID]ÕQGDQ� JD]� ID]ÕQD� JHoHUHN� PHPEUDQÕQ�
úLúPHVLQL, ÕVÕ�D]DOPDVÕ�LOH�JD]�ID]ÕQGDQ�VÕYÕ�ID]ÕQD�JHoHUHN�PHPEUDQÕ�V|QPHVLQL�VD÷OD\DFDNWÕU��
$\UÕFD�NLP\DVDOÕQ�\DQPD\DQ��WRNVLN�ROPD\DQ�\DSÕGD�ROPDVÕ�JHUHNPHNWHGLU� 

<DSÕODQ� DUDúWÕUPDODU� VRQXFXQGD� YH� 7DEOR� 4¶WH� EHOLUWLOHQ� VÕYÕODU� LoLQGHQ� HQ� X\JXQ�
VÕYÕODUÕQ�1RYHF������YH�1RYHF������NLP\DVDOODUÕQÕQ�ROGX÷X�WHVSLW�HGLOPLúWLU��.LP\DVDO�IRUP�O��
C3F7OCH3 (metil perfloropropil eter) olan 3MTM NovecTM ����� VÕYÕVÕQÕQ� ND\QDPD� QRNWDVÕ�
���&�� <DQÕFÕ� YH� DúÕQGÕUÕFÕ� GH÷LOGLU� YH� L\L� WHUPDO� VWDELOLWH\H� VDKLSWLU�� '�ú�N� VÕFDNOÕNODUGD�
NXOODQÕúOÕGÕU� �-����&¶\H� NDGDU��� 6Õ]ÕQWÕ� YH\D� GL÷HU� HNLSPDQ� DUÕ]DVÕ� GXUXPXQGD� HOHNWURQLN�
HNLSPDQD�]DUDU�YHUPH]��1RYHF������VÕYÕVÕQÕQ�KDP�PDGGHVL�0HWLOQRQDIORURE�WLOHWHU��&5H3F9O) 
NLP\DVDOÕGÕU��1RYHF������VÕYÕVÕQÕQ�|QHULOHQ�oDOÕúPD�VÕFDNOÕ÷Õ�����&�ROXS�ND\QDPD�VÕFDNOÕ÷Õ����
�&¶GLU��$HURVRO�IRUP�ODV\RQODUÕQGD��WDúÕ\ÕFÕ�VROYHQW�YH�\D÷ODPDGD��o|NHOWPH�VROYHQWLQGH�� ÕVÕ�
WUDQVIHULQGH��YHUL�PHUNH]OHUL�LoLQ�GDOGÕUPD�YH�VR÷XWPDGD��KDVVDV�WHPL]OHPHGH�YH�EXKDUOD�\D÷�
DOPDGD�NXOODQÕOÕU� 

Tablo-4��.XOODQÕODQ�VÕYÕODUÕQ�ND\QDPD�QRNWDODUÕ 
6ÕYÕ .D\QDPD�QRNWDVÕ���&� 
Su 100 

Aseton 56 
Etanol 78 

3MTM NovecTM 7000 34 
3MTM NovecTM 7100 61 

½ NovecTM 7000 + ½ NovecTM 7100 47 
¾ NovecTM 7000 + ¼ NovecTM 7100 40 

 
Seçilen kimyasallar �¶H���RUDQÕQGD��1RYHF��1���YH�1RYHF������NDUÕúWÕUÕODUDN�3$�3(�PHPEUDQD�
HQMHNWH� HGLOPLúWLU� �ùHNLO� 7). %X� RUDQÕQ� YH� RUWDODPD� ��� �&� VHoLOPHVLQLQ� QHGHQL�� ELU� LQVDQÕQ�
RUWDODPD�Y�FXW�VÕFDNOÕ÷ÕQÕQ�����&�ROPDVÕ�YH�ÕVÕWÕFÕ�NDSDWÕOGÕNWDQ�VRQUD�1RYHF�NDUÕúÕPÕQÕQ�WHNUDU�
NRQVDQWUH�ROPDVÕ�LoLQ����&�DUDOÕN�EÕUDNÕOPDVÕGÕU� 
 
���� .RQWURO|U� WDVDUÕPÕ� LoLQ� VLVWHP� modelinin 
KHVDSODQPDVÕ 
*LULú� YH� oÕNÕú� YHULOHULQL� NXOODQDUDN� VLVWHPLQ�
matematiksel bir modelini elde etmek için MATLAB 
6LVWHP� 7DQÕPODPD� $UDo� .XWXVX
QX� �6\VWHP�
,GHQWLILFDWLRQ� 7RROER[�� NXOODQÕOGÕ� YH� maksimum 2 
VDQL\HOLN� VÕFDNOÕN� JHFLNPHOL� �VÕFDNOÕN� sensörü, 
hesaplama gecikmeleri ve ÕVÕWÕFÕ� NXPDú� |]HOOL÷L�
nedeniyle) modeller elde edildi.  

ùHNLO�6 Novec 
����������NDUÕúÕPÕ 

ùHNLO�7 Modellerin elde edilmesinde 
NXOODQÕODQ�normalize HGLOPLú�veri seti 
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0RGHOOHULQ� HOGH� HGLOPHVLQGH� NXOODQÕODQ� YHUL� VHWL� ROXúWXUXOXUNHQ� |UQHNOHPH� ]DPDQÕ� ��
saniye olarak veriler WRSODQPÕúWÕU�YH�����|UQHN����� VDQL\H�§���GDNLND��DUDODUÕQGDNL�LOLúNLQLQ�
gözle görülebilmesi LoLQ�DúD÷ÕGDNL�JLEL���± ��DUDVÕQGD�QRUPDOL]H�HGLOPLúWLU� 

$úD÷ÕGDNL bölümlerde T(s), ,�V���&�V��YH�'�V��VÕUDVÕ\OD�/DSODFH�X]D\ÕQGD�LIDGH�HGLOHQ�
ÕVÕWÕFÕ� VÕFDNOÕ÷Õ�� JLULú� HOHNWULN� DNÕPÕ�� VHQV|U� NDSDVLWDQV� LúDUHWL� YH� GLQDPRPHWUHGHQ� okunan 
GH÷HUGLU. 
�������,VÕWDQ�WHNVWLOLQ�PRGHOL��VÕFDNOÕN�DNÕP�LOLúNLVL� 

�ǣ݈݁݀݋ç�݈݉݅݉݅ݎ݅ݐç݈݁ݐ݅ݏܽܤ
�ሺ�ሻ
�ሺ�ሻ ൌ

ͲǤͲͶ
ଷݏ ൅ ͲǤͳݏଶ ൅ ͲǤͲͲͶݏ ൅ ͻ ൈ ͳͲିହ ൈ ݁ିଶ௦ 

Hesaplanan sistem modelinden de J|U�OG�÷� gibi GDKD�|QFHNL�HPSLULN�\|QWHPOHUOH�ELUH�ELU�Hú�
olarak 2 saniyelik gecikme göstermektedir (e-2s). 

4.3.2. 0HPEUDQÕQ PRGHOL��EDVÕQo�VÕFDNOÕN�LOLúNLVL� 

�ǣ݈݁݀݋ç�݈݉݅݉݅ݎ݅ݐç݈݁ݐ݅ݏܽܤ
�ሺ�ሻ
�ሺ�ሻ ൌ

ͲǤͲͲͲʹ
ଷݏ ൅ ͲǤͳݏଶ ൅ ͲǤͲͲͳݏ ൅ ͳ ൈ ͳͲିହ 

ùHNLO�8 ,VÕWÕFÕ�PRGHOL\OH�YHULOHULQ�X\XúPD�RUDQÕ�YH�%RGH�GL\DJUDPÕ 

ùHNLO�9 Membran PRGHOL\OH�YHULOHULQ�X\XúPD�RUDQÕ�YH�%RGH�GL\DJUDPÕ 

ùHNLO�10 *HQHO�DNW�DW|U�PRGHOL\OH�YHULOHULQ�X\XúPD�RUDQÕ�YH�%RGH�GL\DJUDPÕ 
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�������,VÕWÕFÕ�	�0HPEUDQÕQ JHQHO�PRGHOL��DNÕP�EDVÕQo�LOLúNLVL� 

�ǣ݈݁݀݋ç�݈݉݅݉݅ݎ݅ݐç݈݁ݐ݅ݏܽܤ
�ሺ�ሻ
�ሺ�ሻ ൈ �

�ሺ�ሻ
�ሺ�ሻ ؠ

�ሺ�ሻ
�ሺ�ሻ ൌ

ͻǤͺ͸ݏଶ ൅ ͶǤͶ͵ݏ ൅ ͲǤͲͶ
ଷݏ ൅ ͲǤͳͶݏଶ ൅ ͲǤͲͳݏ ൅ ͹ ൈ ͳͲିହ ൈ ݁ିଶ௦ 

1RW��8\XúPD�RUDQODUÕQÕQ�����VHYL\HOHULQGH�RODQ�ÕVÕWDQ�WHNVWLO�LOH�membran modellerinin direk 
oDUSÕPÕ\OD�JHQHO�PRGHOH�XODúDPDPDPÕ]Õ��VLVWHPLQ�GR÷UXVDO�ROPDGÕ÷ÕQD�LúDUHW�HWPHNWHGLU�GL\H�
yorumluyoruz. 
�������7HNVWLO�EDVÕQo�VHQV|U��PRGHOL��EDVÕQo�NDSDVLWDQV�LOLúNLVL� 
 

�
�ሺ�ሻ
�ሺ�ሻ ൌ

ͲǤʹݏଶ ൅ ͲǤͲͲ͹ݏ ൅ ͹ ൈ ͳͲିହ

ଶݏ ൅ ͲǤͳݏଶ ൅ ͲǤͲͲͷݏ ൅ ͷ ൈ ͳͲିହ ൎ ͲǤʹ 

0RGHOGHQ� VHQV|U�Q� GR÷UXVDOD� \DNÕQ� oDOÕúWÕ÷ÕQÕ� \RUXPOX\RUX]� 6Õ÷D� GH÷HUL� )DUDG� FLQVLQGHQ�
GH÷LO�� $'&� �DQDORJ� WR� GLJLWDO� FRQYHUWHU�� ELULPL\OH� RNXQGX÷X� LoLQ� �-bit (28 = [0 255]) 
cinsindendir. Yani 1 kPa EDVÕQo� GH÷HUL, onluk tabanda 510 / 255 çözünürlükle ifade 
edilebilmektedir YH����N3D�|Oo�P�DUDOÕ÷ÕPÕ]�PHYFXWWXU� 

 
�����7HVW�'�]HQH÷L 

,VÕWÕFÕ\D� LVWHQLOHQ� UHIHUDQV� VÕFDNOÕN�GH÷HULQH�XODúDQD�NDGDU� HOHNWULN�
J�F�� YHULOPLúWLU�� 0RGHOL� KHVDSODPDN� LoLQ� NXOODQÕODQ� veri setinin 
X]XQOX÷X� ���� |UQHNWLU� � � ���� VDQL\H��� øVWHQHQ� VÕFDNOÕN� GH÷HUL��
oDOÕúWÕUPD� PHNDQL]PDVÕQÕQ� X\JXODGÕ÷Õ� LVWHQHQ� ELU� NXYYHW� �YH\D�
EDVÕQo�� GH÷HULQH� NDUúÕOÕN� JHOLU�� øVWHQHQ� NXYYHW� GH÷HUOHULQH� NDUúÕOÕN�
JHOHQ� UHIHUDQV� VÕFDNOÕN�GH÷HUOHUL�� ELU� GHQHPH-yaQÕOPD�PHWRGRORMLVL�
NXOODQÕODUDN� DPSLULN� RODUDN� EHOLUOHQGL�� øON� SURWRWLS� GHYUHVLQGH��
HOHNWULNOL�DNW�DW|U�RODUDN�ELU�131�%-7��WUDQVLVW|U��NXOODQÕOGÕ��$QFDN��
GHYUH� NDUDUOÕOÕ÷Õ� VRUXQODUÕ� QHGHQL\OH�� ELU� +-köprü sürücüsü ile 
GH÷LúWLULOGL��*HOHFHNWHNL�SRWDQVL\HO� ELU�oDOÕúPD�RODUDN��ELU� VR÷XWPD�
PHNDQL]PDVÕ� YH� GDKD� \HWHUOL� NRQWURO� VWUDWHMLOHUL� GDKLO� HWPH\L�
G�ú�Q�OPHNWHGLU. 

%X� oDOÕúPDGD�� NRQWURO|U� RODUDN� Arduino Lilypad kart ve 
HOHNWULN� GHYUHVLQLQ� V�U�F�V�� RODUDN� DO�PLQ\XP� VR÷XWXFXVX]� /����
mini sürücü modülü NXOODQÕOPÕúWÕU��'H÷LúLNOLN�\DSÕOPDVÕ�GXUXPXQGD�
D\QÕ� oDOÕúPD� YROWDMÕ�� GHYUH� NXUXOXPX� YH� SURJUDP� NRGX� LOH� GL÷HU�
$UGXLQR� X\XPOX� JHOLúWLULFL� NDUWODUÕ GD� NXOODQÕODELOLU�� ùLúPH�

ùHNLO�12 7HVW�G�]HQH÷L 

ùHNLO�11 Sensör PRGHOL\OH�YHULOHULQ�X\XúPD�RUDQÕ�YH�%RGH�GL\DJUDPÕ 
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GXUXPXQGD�J|]OHPOHQHQ�DNÕP�YROWDM�RUDQÕ�����$�����9� ������6
GLU��%X�RUDQ�WHNVWLO�ÕVÕWÕFÕVÕQÕQ�
HPSHGDQVÕQD�ED÷OÕGÕU� 
<DNODúÕN�����PV�\DQÕW�V�UHVL��VÕFDNOÕN�G|Q�úW�UPH�LoLQ�������PV�YH���PV�\D]PD�oHYULP�V�UHVL��
ile 1 Kablolu protokol kullanan dijital ELU� WHUPRPHWUH�� '6��%���� �� VQ� |UQHNOHPH� KÕ]ÕQGD�
VÕFDNOÕN� VHQV|U�� RODUDN� NXOODQÕOPÕúWÕU. 1-:LUH� SURWRNRO�� ELU� GLMLWDO� LOHWLúLP� SURWRNRO��
ROGX÷XQGDQ��EX�VHQV|U�NRQWURO|U�Q�KHUKDQJL�ELU�GLMLWDO�JLULú�SLQLQH�ED÷ODQDELOLU��%OXQR�$UGXLQR�
Nano'nun 5V beslemesi ilH�VHQV|U�oÕNÕúÕQÕ�\XNDUÕ�oHNPHN� LoLQ�EHVOHPH�JHULOLPL� LOH�VHQV|U�Q�
oÕNÕúÕ�DUDVÕQGD�ELU����Nȍ�GLUHQo�NXOODQÕOPÕúWÕU. 

6ÕFDNOÕN� |Oo�P�QGH� �� Vaniyelik ELU� ]DPDQ� JHFLNPHVL� ROGX÷X� LoLQ� ��� Vaniye toplam 
JHFLNPH\H� NDWNÕGD� EXOXQDQ� VHQV|U� YH� KHVDSODPD� JHFLNPHOHUL� QHdeniyle), ölçülen ve gerçek 
VÕFDNOÕN�GH÷HUOHUL� DUDVÕQGD�ELU�PLNWDU� IDUN�RODELOLU��*HUoHN�YH� D\DUODQPÕú� OLPLWOHU� DUDVÕQGDNL�
WDKPLQL�PDNVLPXP�VÕFDNOÕN�IDUNÕ��°C 
GLU��%DúND�ELU�GH\LúOH��GHQHWOH\LFL�J�F��NDSDWPDGDQ�|QFH�
JHUoHN� VÕFDNOÕN� ��°C 'ye kadar yükselebLOLU�� $\UÕFD�� JHUoHN� YH� |Oo�OHQ� VÕFDNOÕN� GH÷HUOHUL�
DUDVÕQGDNL� IDUNÕQ�GÕú� VÕFDNOÕN�YH�EDVÕQFD�ED÷OÕ� RODUDN�GH÷LúHELOecektir. Bu durumda referans 
VÕFDNOÕ÷Õ�GH÷LúWLULOPHOLGLU� 

%LU�WHNVWLO�ÕVÕWÕFÕ�LOH�ELU�DNW�DW|U�oLIWLQLQ�EDVÕQFÕQÕ�|OoPHN�LoLQ�Newton cinsinden kuvvet 
GH÷HULQL�|OoHELOHQ�VHUL�SRUW�oÕNÕúOÕ�ELU�GLQDPRPHWUH�LOH�ELU�WHVW�WHoKL]DWÕ WHUWLS�HGLOPLúWLU� 
�'� EDVNÕdan ELU� |Oo�P� XFX� �UHWLOPLú� YH� NXYYHW� |OoHULQ� |Oo�P� XFXQD� HNOHQPLúWLU. Böylece 
NXYYHW� GH÷HUL�� XFXQ� DODQÕ� ELOLQHUHN� EDVÕQo� GH÷HULQH� G|Q�úW�U�OHELlir. Ölçüm ucunun DODQÕ��
DNW�DW|U�Q�DODQÕQGDQ�N�o�N�ROPDOÕGÕU. 

Sistem dinamiklerinin PE/PA membran üzerindeki etkisi ve WHNUDUODQDQ� NRúXOODUÕQ�
DNW�DW|U�SHUIRUPDQVÕQÕQ�HWNLVLQL�J|UPHN�LoLQ�����úLúLUPH�YH�V|QG�UPH�G|QJ�V� boyunca sistem 
WDNLS�HGLOPLúWLU. Test 3.5 gün sürP�úW�U� HHU�úLúLUPH�V|QG�UPH�G|QJ�V�����GDNLND����GDNLND�
ÕVÕQPD�YH���GDNLND�EÕUDNPD��V�UP�úW�U��7HVWLQ�EDúODQJÕFÕQGD�YH�VRQUDVÕQGD�ND\GHGLOHQ�GHQH\VHO�
VRQXoODU�ùHNLO�14'de gösterilmektedir. Dinamometre PHYFXW�NRQILJ�UDV\RQGD���1
QLQ�DOWÕQGDNL�
NXYYHWOHUL� |OoHPHGL÷LQGHQ� �� 1
QLQ� DOWÕQGDNL� GH÷HUOHULQ� VÕIÕU� RODUDN� J|VWHULOPLúWLU�� ùHNLOGHQ�
J|U�OG�÷��JLEL��LON�oHYULPOHUGHNL�WRSODP�oHYULP�GLQDPLNOHUL�LOH�����oHYULPGHQ�ROXúDQ�GHQH\�
VRQUDVÕ� oHYULPOHU� DUDVÕQGD� |QHPOL� ELU� IDUN� ROPDGÕ÷Õ� YH� D\UÕFD� DNW�DW|U�Q� J|U�Q�U� IL]LNVHO�
GXUXPXQGD�|QHPOL�ELU�GH÷LúLNOLN�ROPDGÕ÷Õ�J|U�OPHNWHGLU�� 

DöngülerGHNL�EDVÕQo�IDUNÕ�NDUDUOÕ�GXUXPGD��ÕVÕWÕFÕ�\HWHULQFH�ÕVÕQGÕNWDn sonra) birbirine 
\DNÕQGÕU��øNL�úHNLOGHNL�G|QJ�OHULQ�WHSH�QRNWDODUÕQGDNL�N�o�N�IDUNÕQ��10׽ kPa), alt ekstremalar 
ROGX÷XQGDQ������günlük GHQH\�VÕUDVÕQGD�GÕú�NRúXOODUGDNL��JHFH�YH�J�QG�]�DUDVÕQGDNL�VÕFDNOÕN�
IDUNÕ�JLEL��GH÷LúLNOLNWHQ�ND\QDNODQGÕ÷Õ�G�ú�Q�lmektedir.  

ùHNLO�13 ����G|QJ��WHVWL�EDúODQJÕFÕ�YH�VRQXQGD�EDVÕQo�GH÷HUOHUL 
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5HIHUDQV� LOH� oÕNÕú� DUDVÕQGDNL� ]DPDQ� JHFLNPHVL� GHQH\VHO� RODUDN� �� saniye olarak 
|Oo�OP�úW�U��$oPD-NDSDPD�NRQWURO�FLKD]ÕQÕQ�$d,.�ID]Õ�VÕUDVÕQGD�ÕVÕWÕFÕ\D����V'luk bir voltaj 
uygulanPÕú YH�EX�YROWDMGD�ÕVÕWÕFÕ��]HULQGHQ�RUWDODPD��.9 A DNÕP�|Oo�OP�úW�U. 

Ortezlerin maksimum tolere edilebilir ve rahatODPD�VD÷OD\DQ EDVÕQFÕQD�LOLúNLQ�WDKPLQOHU�
\DNODúÕN���kPa¶GÕU (yani 0.5 N/cm2) (Cool, 1989) (Sanchez, 2020). ùHNLO��
GHNL�GDOJDODUÕQ�WHSH�
QRNWDODUÕ�YH\D�E�\�NO�NOHUL�DNW�DW|U�Q��VW�EDVÕQo�VÕQÕUODUÕGÕU. 

6RQXoODU�� |QHULOHQ� DNW�DW|UOHULQ� LVWHQHQ� EDVÕQo� VHYL\HVLQL� ROXúWXUGX÷XQX� YH�
PHNDQRWHUDSL� FLKD]ODUÕQÕ� KDFLPOL� ELOHúHQOHUGHQ� NXUWDUPDN� LoLQ� E�\�N� SRWDQVL\HOH� VDKLS�
ROGX÷XQX�J|VWHUPHNWHGLU�� 

����� \ÕOÕQGD� 7HNVWLO� WDEDQOÕ�� \ÕNDQDELOLU� YH� NDWODQDELOLU� DNW�DW|U� ILNUL\OH� THS 1 
VHYL\HVLQGH�EDúODGÕ÷ÕPÕ]�SURMHGH�úX�DQGD eldiven, çorap ve bu projedeki boyunluk prototipleri 
ile THS 7 seviyesinde olup, etik kurul izinleri ve vaka analizleri sonunda THS 8 seviyesi de 
WDPDPODQDFDNWÕU�� 
 

5. <HQLOLNoL��øQRYDWLI��<|Q������SXDQ� 
<HQLOLNoL� H\OH\LFLOHULQ� SQ|PDWLN� VLVWHPOHUOH� NÕ\DVODQPDVÕ DúD÷ÕGDNL� úHNLO� YH� WDEORGD 

YHULOPLúWLU��PD]DUGD� VDWÕODQ�ELU� �U�Q (solda) (Corflex), +DUYDUG�hQLYHUVLWHVL¶QGH�\DSÕODQ�ELU�
oDOÕúPDQÕQ benzeri olan ve 7HNQRIHVW� ����¶GH� ��OLN� |G�O�� DODQ TexRobots (ortada) (2021, 
%L\RWHNQRORML� øQRYDV\RQ� <DUÕúPDVÕ, Proje Kategorisi, TexRobots) ve bu projede 
|QHUGL÷LPL]� VLVWHPL� NXOODQDQ� RobotTexTherapy �VD÷GD�� (2020, %L\RWHNQRORML� øQRYDV\RQ�
<DUÕúPDVÕ, Proje Kategorisi, RoboTexTherapy Marmara) projemiz ile NDUúÕODúWÕUÕOPÕúWÕU� 

ùHNLO�14 &LKD]ODUÕQ�NDUúÕODúWÕUÕOPDVÕ��Corflex pnömatik atel (solda), TexRobots (ortada), ve 
5RER7H[7KHUDS\��VD÷GD� 

 Tablo-5��&LKD]ODUÕQ�.DUúÕODúWÕUÕOPDVÕ 
Corflex TexRobots RoboTexTherapy 
6HUW�YH�D÷ÕU <XPXúDN�YH�QLVSHWHQ�KDILI <XPXúDN�YH�KDILI 
øQVDQ�J�F��NXOODQÕOPDNWDGÕU Yüksek güç tüketimi 9�FXW�ÕVÕVÕQÕ�NXOODQDUDN�

G�ú�N�J�o�W�NHWLPL (5000 
mAh power bank ile 4 saat) 

7DúÕQDELOLU  Sabit  7DúÕQDELOLU 
<DOQÕ]FD�PHNDQRWHUDSL <DOQÕ]FD�PHNDQRWHUDSL Mekanoterapi, termoterapi 

 
��Boyunluk olarak DUDGÕ÷ÕPÕ]GD pazardaki ürünler \LQH� HO� SRPSDOÕ� �U�QOHUH�EHQ]HPHNWHGLU��
%R\XQOXN�YH�HOGLYHQ�\|QOHULQGHQ�NÕ\DVODPD�\DSÕOGÕ÷ÕQGD��VW�QO�NOHU�EHQ]HUGLU� 

https://tr.ninelife.com/products/cryopneumatic-wrist-support-universal-right?gclid=CjwKCAjw9-KTBhBcEiwAr19ig9PsiCZIguPPYzo8ou80AzAhc1loL-ffbIvuyFsEW0NRsetmLsDrYhoCHmoQAvD_BwE
https://www.wevolver.com/christian.dianne.oro/soft.robotic.glove
https://www.wevolver.com/christian.dianne.oro/soft.robotic.glove
https://cdn.t3kys.com/media/upload/userFormUpload/BBdHwNX4WYhzFkJZXJ2FP8KlEKFvQDMY.pdf
https://cdn.teknofest.org/media/upload/userFormUpload/rKMOs4bLE0DbLci4799F8Vd7NLwnwKhZ.pdf
http://www.medex-intl.com/orthopedic/give-support/medex-pneumatic-cervical-traction-device/
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�� øVWHQLOHQ� ND\QDPD� QRNWDVÕQD� VDKLS� H\OH\LFL� VÕYÕVÕ� �UHWLPL de bu projenin yenilikçi 
yönlerinden biridir. Uyumlu Novec VÕYÕODUÕ, NovecTM �����ND\QDPD�VÕFDNOÕ÷Õ�T7000 = 34°C ve 
NovecTM �����ND\QDPD�VÕFDNOÕ÷Õ�T7000 = 61°C, n de NovecTM �����VÕYÕVÕQÕQ WRSODP�NDUÕúÕPD 
RUDQÕ�ROPDN�üzere NDUÕúWÕUÕODUDN 34 ± ����&�DUDOÕ÷ÕQGD�ND\QDPD�QRNWDVÕQD�VDKLS�VÕYÕ�úX�IRUP�O�
NXOODQÕODUDN��UHWLOHELOPHNWHGLU 

TNDUÕúÕP�= n × T7000 + (1 ± n) × T7100. 
��3URMHGH�|QHUGL÷LPL]�VLVWHP�KHP�670�LOH�PHNDQRWHUDSL��KHP�GH�WHUPRWHUDSL�JHUoHNOHúWLUPH�
potansiyeline sahiptir. 
�� 6ÕYÕ-JD]� KDO� GH÷LúLPL� \DSDQ� DNW�DW|UOHULQ� VLVWHP�PRGHOOHUL� VLVWHP� WDQÕODPD� \|QWHPOHUL\OH�
hesaplanmaya oDOÕúÕOPÕúWÕU��+HQ�]� oDOÕúPDODU� WDPDPODQPDPÕú�� VDGHFH�ELULP�EDVDPDN�\DQÕWÕ�
WDEDQOÕ (black-box ARX) VLVWHP� WDQÕODPD� \DSÕOPÕúWÕU�� 3eriyodik girdili VLVWHP� WDQÕODPD�
yöQWHPOHUL� LOH� VLVWHP� PRGHOOHUL� oÕNDUÕODFDN� ROXS�� ÕVÕO� VLVWHPOHULQ� WHSNL� V�UHOHULQLQ� X]XQ�
ROPDVÕQGDQ� GROD\Õ� úX� DQ hesaplanan modellere J|UH� SHN� ID]OD� IDUNODUÕQÕQ� ROPDVÕ�
beklenmemektedir. Hesaplanan bu modellere dayanarak kontrolör tasarlanacak olup, bugüne 
kadar uygulanan aç/kapa (ON-OFF) kontrolöre göre varsa üstünlükleri incelenecektir. 
�� gQFHNL� SURMHOHULPL]H� J|UH� ER\XQOXN� WDVDUÕPÕ� GÕúÕnda, e\OH\LFLOHULQ� VÕUDOÕ� RODUDN� NRQWURO�
HGLOLS��RYDODPD�PDVDMÕQÕQ�\DSÕOPDVÕ GD�EDúND�ELU�\HQLOLNWLU� 
�� 0HPEUDQODUÕQ �UHWLPLQGH�� KDOHQ� EX� NRQX� �]HULQH� oDOÕúDQ� GL÷HU� DUDúWÕUPDFÕODUÕQ� GD�
DúDPDGÕ÷Õ�ELU�VRUXQ�RODQ��X]XQ�ELU�V�UH�VRQUD�NDOÕFÕ�úLúPH�VRUXQXQX�o|]HQ�YH�VHUL��UHWLPL�
NROD\ODúWÕUDQ�³DWÕN�keçeleri kullanarak dikey üretim yöntemi´ GH�OLWHUDW�UGH�LQFHOHGL÷LPL]�YH�
sorGX÷XPX]�DUDúWÕUPDODUGD�EXOXQPDPDNWDGÕU� Yöntem projeyi sürdürülebilirlik yönünden 
GH�L\LOHúWLUPHNWHGLU� 
 

6. Uygulanabilirlik (10 puan)  

Aktüatör sisteminin patent baúYXUXVX�SODQODQPDNWDGÕU� 7DNÕP��\HOHULQLQ�KDOL�KD]ÕUGD�NXUGX÷X�
bir start-XS� úLUNHWL� �+DQHLR� 7HNQRORML� /WG�� ùWL��� EXOXQPDNWD� ROXS�� EX� SURMH� |]HOLQGH� úLUNHW�
NXUXOGX÷XQGD�GD�LúH�GHQH\LPOL�ELU�úHNLOGH�EDúODQDFDNWÕU� Prototip �UHWLPL��GRQDQÕP�YH�\D]ÕOÕP�
oDOÕúPDODUÕ�WDPDPODQPÕú ve akt�at|U�VLVWHP�PRGHOOHPH�WHVWOHUL�\DSÕOPÕúWÕU�� 

dDOÕúPDPÕ]ÕQ��Fzt. Görkem AÇAR ile HWLN�NXUXO�L]LQOHUL�DOÕQGÕNWDQ� hastalar �zerinde 
test edildikten YH� YDND� DQDOL]OHUL� \DSÕOGÕNWDQ sonra ticari bir ürüne d|n�út�r�lmesi 
SODQODQPDNWDGÕU. Robotik-7HNVWLO�DODQODUÕQGD�NRQIHUDQVODUD�NDWÕOÕP�VD÷ODQDFDN ve JHOLúWLULOPLú 
�r�Q� WDQÕWÕODFDNWÕU�����0D\ÕV�����¶GH IEEE ve IFAC¶ÕQ�G�]HQOHGL÷L��� 8OXVODUDUDVÕ�.RQWURO��
.DUDU� YH� %LOJL� 7HNQRORMLOHUL� .RQIHUDQVÕ¶QGD� VXQXPX� \DSÕODFDNWÕU�\DSÕOPÕúWÕU� Robotik ve 
otomotiv sanayi YH�WDUÕP JLEL�DODQODUÕQGD�GD�X\JXODQDELOLUOL÷i �zerine oDOÕúmalar y�r�t�lmesi 
G�ú�Q�OPHNWHGLU.  

����� \ÕOÕQGD� tekstil tabanOÕ�� \ÕNDQDELOLU� YH� NDWODQDELOLU� DNW�DW|U� ILNUL\OH� 7+6� ��
VHYL\HVLQGH�EDúODGÕ÷ÕPÕ]�SURMHGH�úX�DQGD�HOGLYHQ��oRUDS�YH�EX�SURMHGHNL�ER\XQOXN�SURWRWLSOHUL�
ile THS 7 seviyesinde olup, etik kurul izinleri ve vaka analizleri sonunda THS 8 seviyesi de 
tamamlanacaktÕU�� 
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7.  7DKPLQL�0DOL\HW�YH�3URMH�=DPDQ�3ODQODPDVÕ����SXDQ� 

Tablo-���3URMH�0DOL\HW�7DEORVX����0D\ÕV������IL\DWODUÕ� 

3URMH�|QFHNL�\ÕOODUGD�\DSWÕ÷ÕPÕ]�oDOÕúPDODUÕQ�GHYDPÕ�QLWHOL÷LQGH�ROXS��NXU�GDOJDODQPDODUÕQGDQ�
GROD\Õ� |QFHNL� oDOÕúPDODUÕPÕ]ÕQ� PDOL\HWLQL� WDP� RODUDN� YHUHPHPHNWH\L]�� %LUoRN� GHPLUEDú�
PDO]HPH�GH��QLYHUVLWH�YH�|]HO�úLUNHWOHUGHQ�EHGHOVL]�RODUDN�|G�Qo�DOÕQDUDN�NXOODQÕOPÕúWÕU� 

Bu genel toplam piyasada ikame olabilecek ürünlerin bir adetiyle ELOH�NÕ\DVODQGÕ÷ÕQGD�
LúoLOLN�KDULo�ô�RUDQÕQGD�XFX]GXU�YH�WDEORGDNL�LON�G|UW�NDOHP�WHN�ELU��U�Q�LoLQ�GH÷LO��ELUoRN��U�Q�
LoLQ�NXOODQÕODELOLU��%X�NDOHPOHU�EX�G|QHP�LoHULVLQGHNL�$U-GH�GHQH\OHULQGH�NXOODQÕODQ�IL\DWODUGÕU� 

Tablo-7: øú�SDNHWOHUL 

3URMH�DGÕPODUÕ Sorumlu %DúDUÕ�
NDWNÕVÕ 1. ve 2. ay 3. ve 4. ay 5. ve 6. ay 7. ve 8. ay 

/LWHUDW�U�DUDúWÕUPDODUÕ 
$\úH��)DWLK��
øUHP��
Hatice 

10%         

øOHWNHQ�PDO]HPH�
entegrasyon 
yöntemlerinin 
belirlenmesi 

Hatice 20%         

(OHNWULNVHO�ÕVÕO�
performans testlerinin 
\DSÕOPDVÕ�YH�HQ�X\JXQ�
yöntemin seçilmesi 

$\úH 20%         

.RQWURO�VLVWHPL�WDVDUÕPÕ Fatih 20%         
Prototip ürün 
JHOLúWLULOPHVL�YH�WHVWOHULQ�
\DSÕOPDVÕ 

$\úH��Fatih, 
øUHP��
Hatice 

30%         

 
8. 3URMH�)LNULQLQ�+HGHI�.LWOHVL��.XOODQÕFÕODU�����SXDQ� 

+HPHQ�KHPHQ�KHUNHV�ER\XQ�D÷UÕVÕ�\DúDGÕ÷Õ�LoLQ��U�Q��KHUNHV�NXOODQDELOLU��%HOLUOL�UDKDWVÕ]OÕNODU�
LoLQ� WDVDUODQDFDN� GL÷HU� �U�QOHU� LOJLOL� KDVWDOÕ÷Õ� \DúD\DQ� NLúLOHUH� |]HO� RODUDN� WDVDUODQDFDNWÕU� 

Malzeme Miktar Birim Fiyat 
(TL) 

 Malzeme Miktar Birim Fiyat 
(TL) 

øOHWNHQ�LSOLN 30 m 120  LilyPad 1 adet 114 

øOHWNHQ�NXPDú 180 gr 520  L298 mini 2 adet 12 

Membran 15 kg 1120  Li-Po pil 1 adet 160 

Novec 7000 0.5 L 3000  Boyunluk 1 adet 160 

Novec 7100 0.5 L 3000  Toplam   8296 

https://www.amazon.com/AGSIS-Conductive-Silver-Coated-Textiles-Electronics/dp/B01M9FHACB
https://www.robotistan.com/lilypad-arduino-ana-karti
https://tr.aliexpress.com/item/32395392195.html?gatewayAdapt=glo2tur
https://www.direnc.net/l298-mini-dc-ve-step-motor-surucu-modulu
https://www.hazirambalajim.com/urun/standart-pet-pa-pe-ust-film
https://www.direnc.net/74v-2s-800mah-li-polymer-pil-20c-px800xl2s
https://www.sigmaaldrich.com/TR/en/product/sigma/shh0001?gclid=CjwKCAjw9-KTBhBcEiwAr19ig2YhNedhWmjeBnl7ZqCypq8N0-ThWbjmQxD-h5-MHQplU46uSr_fDRoCmHwQAvD_BwE
https://www.tchibo.com.tr/kapusonlu-boyun-yastigi-p400158239.html?forceP=WEBSHOP
https://www.sigmaaldrich.com/TR/en/product/sigma/shh0002
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<DSÕODQ�ELU�oDOÕúPDGD�ER\XQ�D÷UÕVÕQÕQ�ELUH\OHULQ�\DúDPODUÕ�ER\XQFD�J|U�OPH�VÕNOÕ÷Õ�\DNODúÕN�
%67-���DUDVÕQGD�EXOXQPXúWXU�YH�EX�GXUXP�NLúLOHULQ��oWH� LNLVLQLQ�HQ�D]�ELU�NH]�ER\XQ�D÷UÕVÕ�
SUREOHPL\OH�NDUúÕODúWÕ÷ÕQÕ� J|VWHUPHNWHGLU� (Hoving, 2004) (McLean, 2007). $÷UÕQÕQ�J|U�OPH�
VÕNOÕ÷ÕQÕQ� ID]OD� ROPDVÕ� NLúLOHULQ� VRV\DO� \DúDPÕQÕ� YH� Lú� YHULPLQL� GH� ROXPVX]� \|QGH�
etkilemektedir.  

*HOLúWLULOHQ�DNW�DW|U�VLVWHPL�Rtomotiv ve robotik sanayinde co-bot (colloborative robot, 
LúELUOLNoL�URERW��X\JXODPDODUÕQGD�NXOODQÕPÕ�da planlDQPDNWDGÕU�� 

9. Riskler (10 puan) 

Tablo-8: Risk tablosu 

Risk 5LVN�\|QHWLQL��%�SODQÕ� Risk skoru 
7HNVWLO�\DSÕODUÕ�ULMLW 
\DSÕODUGDQ�NDUPDúÕN�
ROGX÷XQGDQ��NODVLN�
kontrol yöntemleri 
yetersiz olabilir. 

$GDSWLI�NRQWURO�WHNQL÷L�YH�GL÷HU�EHQ]HU�PRGHUQ�
kontrol yöntemleri incelenecektir. Sistem 
PRGHOOHUL�]DWHQ�KHVDSODQPÕúWÕU�YH�GDKD�LOHUL�
KHVDSODPDODU�GD�\DSÕODELOLU� 

3 x 2 = 6  
�'�úük) 

Arduino Lilypad 
NDUWODUÕ�&38�KÕ]Õ�YH�
EHOOHN�DoÕVÕQGDQ�
yetersiz olabilir. 

$UGXLQR�X\XPOXOX÷XQXQ�SURMHQLQ�SURIHV\RQHOOLN�
YH�WHNUDUODQDELOLUOL÷L LoLQ�|QHPOL�ROPDVÕ�
VHEHEL\OH�H÷HU�&38�KÕ]Õ�YH�EHOOHN�\HWHUVL]OLNOHUL�
\DúDQÕUVD��$50�WDEDQOÕ�670���1XFOHR�NDUWODU�
veya Arduino uyumlu Intel mimarisine sahip 
GL÷HU�0&8�NDUWODU�JLEL�GDKD�L\L�EHOOH÷H�VDKLS�
GDKD�KÕ]OÕ�PLNUR�GHQHWOH\LFLOHU�NXOODQÕODELOLU� 

3 x 2 = 6  
�'�ú�N� 

Hastalar memnun 
kalmayabilir. 

7DVDUÕP, aktüatörlerin yeri ve uygulanacak 
elektrik gücü yönünden GH÷LúLNOLNOHUH�DoÕNWÕU� 

1 x 4 = 4  
�'�ú�N� 

Tablo-9: Risk skoru matrisi 

5ø6.�6.258 ùø''(7 
OLASILIK 1- Çok hafif 2-Hafif 3- Orta  4-Ciddi 5- Çok ciddi 

1- Çok küçük 
Önemsiz                                        

1 
'�ú�N�����������������������������

2 
'�ú�N�����������������������������

3 
'�ú�N�����������������������������

4 
'�ú�N�����������������������������

5 

2- Küçük 
'�ú�N�����������������������      

2 
'�ú�N�����������������������������

4 
'�ú�N�����������������������������

6 
Orta                              

8 
Orta                              
10 

3- Orta  
'�ú�N�����������������������������

3 
'�ú�N�����������������������������

6 
Orta                              

9 
Orta                              
12 

Yüksek                            
15 

4- Yüksek 
'�ú�N�����������������������������

4 
Orta                              

8 
Orta                              
12 

Yüksek                            
16 

Yüksek                            
20 

5- Çok yüksek '�ú�N�����������������������������
5 

Orta                              
10 

Yüksek                            
15 

Yüksek                            
20 

Kabul 
Edilemez                     

25 
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