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ABSTRACT
The control software and hardware of a computer 
controlled mobile robot prototype that will realize the 
steps, which are necessary to achieve the goal 
procedure, is designed and implemented. Designed 
system is an in-door mobile robot. The electronic 
control hardware which serves as an interface 
between the mechanical hardware and motion 
planning unit is realized. The motion planning unit is 
a personal computer with a developed Graphic User 
Interface. It is provided that the mobile robot 
understands and executes the given instructions 
received from a personal computer.

1. *ø5øù
Gezgin robot; verilen bir yön ve konum boyunca 
otomatik olarak hareket edebilen, serbest SURJUDPODQDELOLU�� |]HUN� YH\D� X]DNWDQ� LúOHWLOHQ� ELU�DUDoWÕU�>�@�%X� oDOÕúPDGD� JHUoHNOHúWLULOHQ� JH]JLQ� URERW� ELU�³WHOHRSHUDWHG´� �X]DNWDQ� LúOHWLOHQ�� URERWWXU�� %X� URbot, RSHUDW|U� WDUDIÕQGDQ� X]DNWDQ� J|QGHULOHQ� NRPXWODUÕ�\HULQH� JHWLULU� >�@��.XOODQÕFÕQÕQ� NLúLVHO� ELOJLVD\DU� �3&��\DUGÕPÕ\OD� JLUGL÷L� NDUPDúÕN� NRPXWODU� WHPHO� KDUHNHW�NRPXWODUÕQD� G|Q�úW�U�O�U� YH� HOHNWURQLN� GHQHWLP�NDUWÕQD� LOHWLOLU�� 3&� LOH� PHNDQLN� VLVWHP� DUDVÕQGa bir DUD\�]� LúOHYL� J|UHQ� HOHNWURQLN� GHQHWLP� NDUWÕ�� 3&¶GHQ�DOGÕ÷Õ� YHULOHUL� PHNDQLN� VLVWHP� LoLQ� JHUHNOL� HOHNWULNVHO�LúDUHWOHUH� G|Q�úW�U�U� �ùHNLO-���� 'HQHWLP� NDUWÕ�� NRPXW�ELoLPLQL� YH� GDKD� VRQUD� GD� NRPXWODUÕ� D\ÕUW� HGHUHN��KDUHNHW� RUJDQODUÕQÕ� NRPXWODUÕQ� JHUHNWLUGL÷L� úHNLOGH�
hareket ettirir.

(OHNWURQLN'HQHWLP.DUWÕ *H]JLQ�5RERW0HNDQL÷L+DUHNHW�.RPXWODUÕQÕ*|QGHUHQ�%LOJLVD\DUùHNLO-1. Tasarlanan gezgin robot sistemi

*H]JLQ�URERW�VLVWHPL�G|UW�DQD�E|O�PGHQ�ROXúPDNWDGÕU�
1. Gezgin taban
2. Operatör (komuta) birimi
3. øúOHWLP�YH�GHQHWLP�GRQDQÕPÕ
4. +DEHUOHúPH�ELULPL
2. 52%27�0(.$1øöø5RERWXQ� PHNDQL÷LQL�� JH]JLQ� WDEDQ� YH� KDUHNHW�DNVDPODUÕ� ROXúWXUPDNWDGÕU�� 5RERWXQ� KDUHNHWLQL�VD÷OD\DQ� ELULP�� V�U�ú� PHNDQL]PDVÕ�� J�o� �QLWHVL��KDEHUOHúPH� �QLWHVL� YH� GHQHWLP� ELULPLQL� WDúÕ\DELOHFHN�NDGDU� J�oO�� ROPDOÕGÕU�� *H]JLQ� WDEDQ�� PDQHYUD�NDELOL\HWL� YH� KÕ]� EDNÕPÕQGDQ� oDOÕúPD� RUWDPÕQD�
uygunluk göstermelidir.%X� oDOÕúPDGD� NXOODQÕODQ� JH]JLQ� PHNDQLN� VLVWHP� G|UW�
tekerlek üzerinde hareket etmektedir. Bir DC motor \DUGÕPÕ\OD� DUND� LNL� WHNHUOHNWHQ� V�U�OHQ� EX� VLVWHPGH�URERWXQ�\|Q� GH÷LúWLUPHVL�|Q� WHNHUOHNOHUH�ED÷OÕ�G�Pen PHNDQL]PDVÕ� VD\HVLQGH� VD÷ODQPÕúWÕU�� '�PHQ�PHNDQL]PDVÕQÕQ�KDUHNHWLQL�LVH�ELU�VHUYR�PRWRU�VD÷ODU�
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5RERWXQ� G|Q�ú� KDUHNHWL� VÕUDVÕQGD� WHNHUOHNOHU�ELUELULQGHQ� IDUNOÕ� X]XQOuklarda yaylar çizer [3]. $QFDN�� V�U�ú� YH� G�PHQ� WHNHUOHNOHUL� DNVODUÕ� �]HULQGH�ELUHU� GLIHUDQVL\HO� GLúOL� VLVWHPL� WDúÕPDNWDGÕU� NL�� EX�úHNLOGH� D\QÕ� DNVD� ED÷OÕ� WHNHUOHNOHU� ELUELULQGHQ� IDUNOÕ�KÕ]� YH� \|QOHUGH� KDUHNHW� HWPH� VHUEHVWOL÷LQH� VDKLS�
olurlar. Bu nedenle hHVDSODUÕQ�\DOQÕ]�ELU� WHNHUOHN� LoLQ�\DSÕOPDVÕQGD�ELU�VDNÕQFD�\RNWXU�5RERW�� 3&¶GHQ� NRPXWODUÕ� VÕUD� LOH� DOPDNWD� YH� ELU�VRQUDNL� NRPXWX� DOÕQFD\D� NDGDU� HVNL� NRPXWX�LúOHPHNWHGLU�� %X� QHGHQOH� NRPXWODUÕQ� J|QGHULOPHOHUL�DUDVÕQGD� JHoHQ� V�UH� X\JXQ� PHVDIH� YH� \|QOHQPHQLQVD÷ODQDELOPHVL� LoLQ� |QHPOLGLU�� '|Q�ú� NRPXWODUÕ� LoLQ�EX� V�UH� URERWXQ� \|QOHQPH� DoÕVÕ�� G|Q�ú� \DUÕoDSÕ� YH�oL]JLVHO� KÕ]Õ� FLQVLQGHQ�KHVDSODQDELOLU��<|QOHQPH�DoÕVÕ�YH�\DUÕoDS� LOH� URERWXQ��]HULQGH�KDUHNHW�HGHFH÷L�\D\ÕQ�X]XQOX÷X�EHOLUOHQHFHN�YH�EHOLUOHQHQ�KÕ]GD�EX \D\ÕQ�QH�NDGDU� V�UHGH� oL]LOHFH÷L� GH� EL]H� NRPXWXQ� LúOHQPH�
süresini saniye cinsinden verecektir.
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5RERW� IDUNOÕ� \DUÕoDSODUGD� \D\ODU� oL]HUHN� D\QÕ�\|QOHQPH�DoÕVÕQÕ�VD÷OD\DELOPHNWHGLU��)DUNOÕ�\DUÕoDSODU�
çizebilmek için ise dümen tekHUOHNOHULQLQ� IDUNOÕ�DoÕODUGD� \|QOHQPHVL� JHUHNPHNWHGLU� �ùHNLO-���� %X� DoÕ�
θdümen RODUDN� DGODQGÕUÕOPÕúWÕU�� θdümen derece cinsinden DúD÷ÕGDNL�úHNLOGH�KHVDSODQÕU�
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'�PHQ�WHNHUOHNOHUL�ELU�VHUYR�PRWRU�\DUGÕPÕ\OD�KDUHNHW�
ettirilir. GerHNOL� G�PHQ� DoÕVÕQÕ� �θdümen�� VD÷ODPDN�DPDFÕ\OD� VHUYR� PRWRUXQ� KDQJL� NRQXPD� JHOHFH÷LQL�VDSWDPDN� LoLQ� ELU� G|Q�ú�P� \DSÕOÕU�� %X� G|Q�ú�P�G�PHQ� PHNDQL]PDVÕQÕQ� \DSÕVÕQD� ED÷OÕGÕU��.XOODQGÕ÷ÕPÕ]� \DSÕ� LoLQ� θservo derece cinsinden DúD÷ÕGDNL�úHNLOGH�KHVDSODQÕU�

( )dümenservo θθ yuvarla3 ⋅= (3)

'HQHWLP� NDUWÕ� VHUYR� PRWRUX� X\JXQ� NRQXPD�JHWLUHELOPHN� LoLQ� 3:0� PRG�ODV\RQOX� ELU� LúDUHW�NXOODQPDNWDGÕU�� %X� QHGHQOH�� VHUYR� DoÕVÕ� 3&¶GHQ�GHQHWLP� NDUWÕQD� DoÕ� RODUDN� GH÷LO�� GDUEH� ERúOXN� RUDQÕ�RODUDN� J|QGHULOLU�� 6HUYR� NRQWURO� LúDUHWLQLQ� SHULyodu ��PV¶GLU�� $QFDN� GDUEHQLQ� X]XQOX÷X� ����� LOH� ����PV�DUDVÕQGD� GR÷UXVDO� ELU� úHNLOGH� GH÷LúPHNWHGLU�� %X�DUDOÕNWD�ELU�GDUEH�X]XQOX÷X�VHUYR�DoÕVÕQGD�±90°’lik bir DUDOÕNWD�GH÷LúLPH�GHQN�G�úHU��%XUDGDQ�KDUHNHWOH��VHUYR�DoÕVÕQÕQ� GDUEH� ERúOXN� RUDQÕ� NDUúÕOÕ÷Õ� 3&� WDUDIÕQGDQ��DúD÷ÕGDNL�úHNLOGH�KHVDSODQPDNWDGÕU�
(4)

5RERW�� G�PHQ� PHNDQL]PDOÕ� ROGX÷XQGDQ� EHOOL� ELU�\DUÕoDS�LOH�G|QHFHNWLU��%X�QHGHQOH��NXOODQÕFÕQÕQ�D\UÕFD�\DUÕoDS� ELOJLVLQL� JLUPHVL� JHUHNPHNWHGLU�� %X� ELOJL�3&¶QLQ� VHUYR� DoÕVÕQÕ� YH� NRPXW� LúOHPH� V�UHVLQL�
heVDSODPDVÕQGD� NXOODQÕODFDNWÕU�� )DNDW� URERWXQ�ER\XWODUÕQGDQ� GROD\Õ�� NXOODQÕFÕQÕQ� JLUHELOHFH÷L�\DUÕoDSÕQ�ELU�PLQLPXP�GH÷HUL�YDUGÕU��Lu URERWXQ�V�U�ú�YH� G�PHQ� WHNHUOHNOHUL� DUDVÕ� X]XQOX÷X�ROPDN��]HUH� EX�GH÷HU� �rmin��� oDOÕúPDGD� NXOODQÕODQ� PHNDQLN� \DSÕ� LoLQ�
cm ciQVLQGHQ�DúD÷ÕGDNL�úHNLOGH�KHVDSODQÕU�
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θdümen en fazla ±30°’lik konum alabilmektedir. 5RERWXQ� V�U�ú� YH� G�PHQ� WHNHUOHNOHUL� DUDVÕ� X]XQOX÷X�
(Lu��� ��� FP� ROGX÷XQGDQ�� G|QPH� \DUÕoDSÕ� �rmin) (5) QXPDUDOÕ� GHQNOHPGHQ� HQ� D]� \DNODúÕN� ��� FPROPDNWDGÕU��*H]JLQ� URERWXQ� DOGÕ÷Õ� GR÷UXVDO� \RO� ³PHVDIH´� RODUDN�DOÕQÕUVD�� URERWXQ� LOHUL� YH\D� JHUL� KDUHNHW� HWWL÷L�GXUXPODUGD� NRPXWXQ� LúOHQPH� V�UHVL� VDQL\H� FLQVLQGHQ�DúD÷ÕGDNL�úHNLOGH�KHVDSODQÕU�

sürüúV
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3. øù/(7ø0�9(�'(1(7ø0�'21$1,0,
GezJLQ� URERW� LúOHWLP� YH� GHQHWLP� GRQDQÕPÕ�� URERW�PHNDQL÷LQLQ� RSHUDW|U� WDUDIÕQGDQ� YHULOHQ� NRPXWODUÕ�JHUoHNOHúWLUPHVLQL�VD÷ODU��2SHUDW|U�ELULPL�YH�PHNDQLN�VLVWHP� DUDVÕQGD� ELU� DUD\�]� ROXúWXUXU� YH� NRPXWODUÕQ�GR÷UX� ELU� úHNLOGH� JHUoHNOHúWLULOPHVLQGHQ� VRUXPOXGXU��
OpeUDW|U�Q�� URERWXQ� GXUXPXQGDQ� KDEHUGDU� ROPDVÕQÕ�GD� EX� ELULP� VD÷ODU�� 2SHUDW|UH� LOHWLOPHVL� JHUHNHQ�YHULOHUL��KDEHUOHúPH�ELULPL�\DUGÕPÕ\OD�J|QGHULU�*HOLúWLULOHQ�JH]JLQ�URERW�GRQDQÕPÕ��ELU�JH]JLQ�URERWXQ�JH]LQLP� LoLQ� JHUHNOL� WHPHO� LKWL\DoODUÕQÕ� NDUúÕOD\DFDN�úHNLOGH� WDVDUODQPÕúWÕU�� %X� GRQDQÕPÕQ� úX� |]HOOLNOHUL�WDúÕPDVÕ�JHUHNPHNWHGLU�
• .LúLVHO�ELOJLVD\DU�LOH�KDEHUOHúPH\L�VD÷ODPDN�
• *H]JLQ� URERW� PHNDQL÷LQLQ� KDUHNHWOLOL÷L� LoLQ�JHUHNOL�HOHNWULNVHO�LúDUHWOHUL��UHWPHN�
• $OJÕOD\ÕFÕODUGDQ�JHOHQ�ELOJLOHUL�GHUOHPHN�
Bu özellikOHUL� WDúÕPDVÕ� DPDoODQDQ� GRQDQÕPGD� ELU�
MICROCHIP PIC16F877 mikrodenetleyici NXOODQÕOPÕúWÕU� >�@�� 'HQHWLP� NDUWÕ�� �� '&� PRWRU� YH� ��VHUYR� PRWRUX� V�UHFHN� úHNLOGH� WDVDUODQPÕúWÕU�� ��|UQHNVHO�YH���VD\ÕVDO�JLULúLQ�\DQÕ�VÕUD�'&�PRWRUD�ED÷OÕ���GXUXPOX�PLO�NRGOD\ÕFÕ�ELOJLVLQL�NRQWURO�JLULúL�RODUDN�DOÕU�� 0LNURGHQHWOH\LFL� |UQHNVHO�VD\ÕVDO� G|Q�úW�U�F��JLULúOHULQGHQ� ELUL� LOH� SLOLQ� JHULOLPLQL� NRQWURO� HGHUHN��\HWHUVL]� JHULOLP� GH÷HUOHULQH� G�ú�OPHVL� KDOLQGH�NXOODQÕFÕ\Õ� X\DUÕU�� gUQHNVHO�6D\ÕVDO� G|Q�ú�P� LoLQ�NXOODQÕODQ� G|Q�úW�U�F��� NXOODQÕODQ� PLNURGHQHWOH\LFL-QLQ�ELU�oHYUH�ELULPLGLU��3URJUDP�YH�YHUL�EHOOH÷L�RODUDN�PLNURGHQHWOH\LFLQLQ� W�POHúLN�5$0�YH� )ODVK�520¶X��VHUL� KDEHUOHúPH� LoLQ� LVH� PLNURGHQHWOH\LFLQLQ� 86$57�oHYUH�ELULPL�NXOODQÕOPDNWDGÕU�
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*H]JLQ� URERW� PHNDQL÷LQLQ� KDUHNHWLQL� VD÷layan iki J�QFHOOH\LFL��V�U�ú�LoLQ�NXOODQÕODQ�'&�PRWRU�YH�G�PHQ�PHNDQL]PDVÕQÕ� KDUHNHW� HWWLUHQ� VHUYR� PRWRUGXU�� '&�PRWRU� LNL� \|QGH� YH� ��� D\UÕ� KÕ]GD� oDOÕúDELOPHNWHGLU��0RWRUXQ� IDUNOÕ� KÕ]ODUGD� oDOÕúPDVÕ� GDUEH� JHQLúOLN�PRG�ODV\RQOX� �3:0�� LúDUHW� LOH� V�U�OPHVL\OHVD÷ODQPÕúWÕU�� $QFDN� EX� LúDUHW� \|Q� ELOJLVL� WDúÕPD]��+Õ]ÕQ� �� ROPDVÕ� GD� JH]JLQ� URERWXQ� GXUX\RU� ROPDVÕQÕ�
garanti edememektedir. Bu nedenle DC motor sürücü NDWÕQD�3:0�LúDUHWL� LOH�ELUOLNWH�J|QGHULOHFHN�RODQ�\|Q�YH�IUHQ�ELOJLVL�WDúÕ\DQ�LNL�LúDUHW�GDKD��UHWLOPHNWedir.6HUYR�PRWRUXQ�IDUNOÕ�DoÕODUGD�NRQXP�DOPDVÕ�GD�3:0�LúDUHWOH� VD÷ODQÕU�� ��� +]¶GH� �����-������� DUDVÕQGD�GH÷LúHQ�GDUEH�ERúOXN�RUDQÕQD�VDKLS�ELU�NRQWURO� LúDUHWL�
ile servo motor -90°-+90° DUDVÕQGD� LVWHQHQ� NRQXPD�JHWLULOHELOPHNWHGLU�� %X� LúDUHWLQ� �UHWLPL� LoLQ
mikrodenetleyicinin kendi PWM üreteci NXOODQÕOPÕúWÕU�� %X� úHNLOGH�� VHUYR� PRWRU� ��� ELWOLN� ELU�
çözünürlükte istenen konuma getirilebilmektedir. *H]JLQ� URERWXQ� JHOLúWLULOHELOHFH÷L� G�ú�Q�OHUHN�GRQDQÕP� LNLQFL� ELU� VHUYR� PRWRUXQ� ED÷ODQDELOHFH÷L�úHNLOGH�WDVDUODQPÕúWÕU�'RQDQÕP� oDOÕúPDVÕ� VÕUDVÕQGD�� VDKLS� ROGX÷X� �� VD\ÕVDO�JLULúL�V�UHNOL�NRQWURO�HGHUHN�GXUXPODUÕQGD�KHUKDQJL�ELU�GH÷LúLP�ROPDVÕ�KDOLQGH�3&¶\L�\HQL�GXUXPGDQ�KDEHUGDU�HWPHNWHGLU��<DSÕODQ�X\JXODPDGD�EX�JLULúOHUGHQ��¶VÕQD��URERW� �]HULQH� oHúLWOL� \|QOHUGH� \HUOHúWLULOPLú� RODQ�GRNXQPD� DOJÕOD\ÕFÕODUÕ� ED÷ODQDUDN� URERWXQ� KHUKDQJL�ELU�HQJHOH�oDUSÕS�oDUSPDGÕ÷Õ�NRQWURO�HGLOPLúWLU�$\UÕFD�GRQDQÕP��VDKLS�ROGX÷X���|UQHNVHO�JLULúL�GH�VÕUD�LOH� ��� ELW� o|]�Q�UO�NWH� VD\ÕVDO� GH÷HUH� oHYLUHUHN�VDNODPDNWDGÕU�� %|\OHFH�� GRQDQÕPD� |UQHNVHO� oÕNÕúOÕ�DOJÕOD\ÕFÕODUÕQ� GD� ED÷ODQPDVÕ�P�PN�Q� NÕOÕQPÕúWÕU�� %X�JLULúOHUGHQ� ELUL� SLO� JHULOLP� VHYL\HVLQLQ� NRQWURO�� LoLQ�NXOODQÕOPDNWDGÕU�'HQHWLP� NDUWÕQÕQ� \D]ÕOÕPÕ�PDNLQH� GLOLQGH� \D]ÕOPÕúWÕU��3URJUDP��GRQDQÕPÕQ�JHUHNOL�|Q�úDUWODPDODUÕQÕ�\DSPDN��
PC ile habHUOHúPH\L� VD÷ODPDN�� KDUHNHW� LoLQ� JHUHNOL�HOHNWULNVHO�LúDUHWOHUL��UHWPHN�YH�DOJÕOD\ÕFÕODUGDQ�DOÕQDQ�ELOJLOHUL� LúOHPHN� JLEL� J|UHYOHULQ� \DQÕ� VÕUD� 3&¶GHQ�DOÕQDQ� NRPXWODUÕQ� GD� o|]�POH\HUHN� KDUHNHW� ELOJLVLQH�G|Q�úW�U�U�� dRN� J|UHYOL� �PXOWL-WDVNLQJ�� DQOD\ÕúOD�ROXúWXUXODQ� \D]ÕOÕP�� W�P� GRQDQÕPÕQ� JHUoHN� ]DPDQGD�oDOÕúDELOPHVLQH�RODQDN�VD÷ODU�
4. 23(5$7g5�%ø5ø0ø2SHUDW|U� ELULPL�� PLPDUL� KL\HUDUúLQLQ� HQ� �VW�QGH� \HU�DOPDNWDGÕU�� 5RERWXQ� NXPDQGDVÕ� EX� ELULPGHQ� \DSÕOÕU��2SHUDW|U�� URERWXQ� JHUoHNOHúWLUPHVLQL� LVWHGL÷L�NRPXWODUÕ� EX� ELULPGHQ� JLUHU�� %LULP�� NXOODQÕFÕ� GRVWX�J|UVHO� ELU� DUD\�]H� VDKLSWLU� YH� NDUPDúÕN� ROPD\DQ��DQODúÕOÕU�NRPXWODUOD�oDOÕúWÕUÕODELOPHNWHGLU��
Program, Borland Delphi 3’te [5-�@�JHOLúWLULOPLú�ROXS��:LQGRZV� LúOHWLP� VLVWHPL� DOWÕQGD� oDOÕúPDNWDGÕU�� 6HUL�KDEHUOHúPH� LoLQ, MS Visual Basic kontrolü olan 
Microsoft Comm Control 6.0 (Sürüm 1.1) TMSComm $FWLYH;�NRQWURO��NXOODQÕOPÕúWÕU�<D]ÕOÕP��URERWX�LNL�D\UÕ�PRGGD�oDOÕúWÕUDELOHFHN�úHNLOGH�WDVDUODQPÕúWÕU�� .XOODQÕFÕ� EX� PRGODUÕ� SURJUDPGDNL�dDOÕúWÕU� PHQ�V�QGHQ� VHoHUHN� oDOÕúWÕUDELlmektedir. 

%XQODU��'R÷UXGDQ�dDOÕúPD�0RGX�YH�.D\ÕWWDQ�dDOÕúPD�
Modudur.'R÷UXGDQ� dDOÕúPD� 0RGXQGD� NRPXWODU� URERWD� GLUHNW�RODUDN� YHULOPHNWHGLU�� 5RERW�� NXOODQÕFÕQÕQ� J|UVHO�DUDELULPGHNL� NRQWUROOHU� �]HULQGH� \DSWÕ÷Õ� KHU�GH÷LúLNOL÷H� KHPHQ� FHYDS� YHUHELOPHNWHGLU�� )DNat bu PRGGD� NRPXWODUÕQ� KHUKDQJL� ELU� \HUH� \D]ÕOPDVÕ��ND\GHGLOPHVL� YH\D� VDNODQPDVÕ� V|]� NRQXVX� GH÷LOGLU��.RPXWODU�DQOÕN�RODUDN�LúOHQLU�YH�FHYDS�DOÕQÕU��%X�PRG�
denetim kolu (joystick) kontrolüne benzemektedir. .D\ÕWWDQ� dDOÕúPD� 0RGXQGD� LVH� NRPXWODU�� URERWD�
kayÕWWDQ� YHULOPHNWHGLU�� %XQXQ� LoLQ� SURJUDPGD� ELU�J|UHY� OLVWHVL� PHYFXWWXU�� .XOODQÕFÕ�� |QFH� J|UHY�OLVWHVLQH�� ND\GHGLOPLú� ELU� NRPXW� GL]LVLQL� PL�\�NOH\HFH÷LQH�� \RNVD� \HQL� ELU� NRPXW� GL]LVL� PL�JLUHFH÷LQH� NDUDU� YHUHFHNWLU�� 6RQXoWD� J|UHY� OLVWHVLQH�
girilen veya yüklenHQ� NRPXWODU� VÕUD� LOH� oDOÕúWÕUÕOÕS��URERWD� J|QGHULOLU�� .XOODQÕFÕ� SURJUDPGDQ� oÕNPDN�LVWHGL÷LQGH� LVH� SURJUDP�� \DUDWÕODQ� NRPXW� GL]LVLQLQ�
kaydetme sorgusunu yapar.

ùHNLO-3. 5RERW�SURJUDPÕ�J|UVHO�NXOODQÕFÕ�DUDELULPL
*HQHO� RODUDN� \D]ÕOÕP�� ³LOHUL� JLW´�� ³JHUL� JLW´�� ³VD÷D�G|Q´�� ³VROD� G|Q´� JLEL� WHPHO�� EDVLW� YH� NXOODQÕFÕQÕQ�NROD\� DQOD\DELOHFH÷L� NRPXWODUGDQ� ROXúPXúWXU��3URJUDP� EX� WHPHO� NRPXWODUÕQ� J|U�QW�OHQHELOHFH÷L� ELU�HGLW|UH� VDKLSWLU�� %X� HGLW|U� VDOW� RNXQXU� \DSÕODUDN�NXOODQÕFÕ� KDWDODUÕ� RUWDGDQ� NDOGÕUÕOPÕúWÕU�� .RPXt JLULúOHUL� SURJUDPGDNL� ³*|UHY� (NOH´� G�÷PHOHUL� LOH�\DSÕOPDNWDGÕU�� 3URJUDP� GHQHWLPL� VD\HVLQGH� HNVLN�NRPXW�JLULúOHUL�GH�HQJHOOHQPHNWHGLU�3URJUDPGD� '&� PRWRUODU� RQ� D\UÕ� KÕ]� NDGHPHVLQGH�KDUHNHWOHQGLULOHELOLUOHU�� 'RNXQPD� DOJÕOD\ÕFÕODUÕQGDQ�JHOHQ� ELOJL�� NXOODQÕFÕ� WDUDIÕQGDQ� J|]OHPOHQHELOPHNWH��E|\OHFH� NXOODQÕFÕ�� URERWXQ� oHYUHVL� KDNNÕQGD� ELOJL�DODELOPHNWHGLU�� 9HUL� JLULú-oÕNÕúÕ� \DSÕODFDN� RODQ� SRUW��NXOODQÕFÕ� WDUDIÕQGDQ� GH÷LúWLULOHELOPHNWHGLU�� .XOODQÕFÕ��&20�� YH\D� &20�� SRUWODUÕQGDQ� ELULQL�VHoHELOPHNWHGLU�� 3URJUDPÕQ� PHQ�V�QGHQ� G|UW� IDUNOÕ�LOHWLúLP�KÕ]ÕQGDQ�ELUL�������ELW�VDQL\H�������ELW�VDQL\H��
9600 bit/saniye, 14400 bit/saniye) seçilebilmektedir. 



$\UÕFD� NXOODQÕFÕ� LVWHGL÷LQGH�� J|UHY� OLVWHVLQL� \D]ÕFÕ\D�
gönderebilmektedir. 3URJUDPÕQ�J|UVHO�NXOODQÕFÕ�DUDELULPL��VLVWHPH bir robot NRO� HNOHQHELOHFHN� úHNLOGH� WDVDUODQPÕúWÕU��.XOODQÕFÕ��EX�URERW� NROXQ� HNOHP� VD\ÕVÕQÕ� VHoHELOPHNWH� YH�HNOHPOHUGH� NXOODQÕODQ� VHUYR� PRWRUODUD� J|UH� IL]LNVHO�HULúLP�DoÕ�DUDOÕNODUÕQÕ�GH÷LúWLUHELOPHNWHGLU��
5. +$%(5/(ù0(�%ø5ø0ø+DEHUOHúPH� ELULPL�� NRPXWD� ELrimi ile denetim birimi DUDVÕQGD� ELOJL� DOÕúYHULúLQL� VD÷ODU�� 5RERWXQ� oDOÕúDFD÷Õ�RUWDPD�YH�NRPXWD�ELULPLQLQ�URERWWDQ�X]DNOÕ÷ÕQD�X\JXQ�
sistemler seçilir. %X� oDOÕúPDGD�� RSHUDW|U� NRPXWD� ELULPL� LOH� LúOHWLP� YH�GHQHWLP� ELULPL� DUDVÕQGDNL� KDEHUOHúPH�� 56���� SRUWX�
üzHULQGHQ� NDEOR� ED÷ODQWÕVÕ� LOH� \DSÕOPDNWDGÕU��+DEHUOHúPH�VHoLPOL���D\UÕ�KÕ]GD���EDúOD����GXU�ELWL�LOH�HúOLNVL]���ELW�YHUL�ELoLPLQGH�\DSÕOPDNWDGÕU�3&� YH� GHQHWLP� NDUWÕ� DVHQNURQ� VHUL� YHUL� ELoLPLQGH�KDEHUOHúPHNWHGLU�� +HU� WHPHO� NRPXW� YH� GHQHWLP�NDUWÕQGDQ�3&¶\H�J|QGHULOHQ� DOJÕOD\ÕFÕ� GXUXP�ELOJLVL���ED\W� YHUL� úHNOLQGHGLU�� .RPXWODU� YH� DOJÕOD\ÕFÕ� GXUXP�ELOJLOHUL�� J|QGHUHQ� ELULP� WDUDIÕQGDQ� G�]HQOHQGLNWHQ�VRQUD� DOÕFÕ� ELULP� WDUDIÕQGDQ� o|]�POHQHUHN�GH÷HUOHQGLULOLU�
6. KOMUT YAPISI*H]JLQ� URERWXQ� LVWHQHQ� úHNLOGH� KDUHNHW� HWPHVL�� V�U�ú�PRWRUXQXQ� KÕ]� YH� G|Q�ú� \|Q�� LOH� G�PHQ�PHNDQL]PDVÕQÕ� KDUHNHW� HWWLUHQ� VHUYR� PRWRU� DoÕVÕQÕQ�NRQWURO� HGLOPHVL� LOH� VD÷ODQÕU�� %X� QHGHQOH�� RSHUDW|U�Q�YHUGL÷L� NRPXWODUÕQ��'&�PRWRU� KÕ]Õ� YH� \|Q��� G|Q�ú�Q�ROXS� ROPDGÕ÷Õ�� G|Q�ú� YDUVD� VHUYR� DoÕVÕ� ELOJLOHULQL�WDúÕPDVÕ� JHUHNPHNWHGLU�� '|Q�ú� \|Q�� VHUYR� DoÕ�ELOJLVLQLQ�LoLQH�J|P�OP�úW�U�6HUYR� DoÕVÕ�� NRPXW� X]XQOX÷XQX� HWNLOH\HQ� |QHPOL� ELU�IDNW|UG�U�� %X� GXUXPGD� ROXúWXUXODQ� NRPXW� GL]JHVLQGH��ùHNLO-���� JH]JLQ� URERW� NRPXWODUÕQÕQ� X]XQOXNODUÕ��G|Q�ú� \RNVD� ELU� ED\W�� G|Q�ú� YDUVD� �o� ED\W� �ùHNLO-5) ROPDNWDGÕU�
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0KÕ]� KÕ]� KÕ]� KÕ]� D Y 0 0ùHNLO-���*HUoHNOHúWLULOHQ�JH]JLQ�URERW�LoLQ�WHPHO�NRPXW�\DSÕVÕ

bit0 ��.XOODQÕOPÕ\RU����RNXQXU�
bit1 ��.XOODQÕOPÕ\RU����RNXQXU�
bit2 : Yön göstergesi (1 ise ileri, 0 ise geri yönde 

hareket var)
bit3 ��'|Q�ú�J|VWHUJHVL ��� LVH� G|Q�ú� YDU�� �� LVH�G|Q�ú�\RN�
bit4-7 ��'&�PRWRU�LoLQ�KÕ]�NDGHPHVL
5RERW�� RQ� D\UÕ� KÕ]� NDGHPHVLQGH� KDUHNHW�HGHELOPHNWHGLU��.RPXWODUGD� EX�KÕ]� GH÷HUOHUL�� NDGHPH�QXPDUDODUÕ\OD� EHOLUWLOGL÷LQGHQ� G|UW� ELWOLN� ELU� E|OJH�\HWHUOL�ROPXúWXU��.RQWURO�NDUWÕ�PRWRUD�J|QGHUHFH÷L�KÕ]�

ELOJLVLQL�� DOGÕ÷Õ� KÕ]� NDGHPH� YHULVLQGHQ�KHVDSOD\DFDNWÕU�
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0DoÕ� DoÕ� DoÕ� DoÕ� DoÕ� DoÕ� DoÕ� DoÕ�
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0

0 0 DoÕ� DoÕ� 0 0 0 0ùHNLO–���*HUoHNOHúWLULOHQ�JH]JLQ�URERWXQ�G|Q�ú�NRPXWX�LoLQ���ED\WOÕN�HN�NRPXW�\DSÕVÕ
'HQHWOH\LFL� NDUW�� LúOH\HFH÷L� NRPXWX� DOÕQFD� LON� RODUDN�ELW�¶�� NRQWURO� HGHUHN� EXQXQ� ELU� G|Q�ú� NRPXWX� ROXS�ROPDGÕ÷ÕQÕ� EHOLUOHU�� (÷HU� LúOHQHFHN� NRPXW� G|Q�ú�NRPXWX� GH÷LO� LVH� �ELW��� ���� 3&��\|Q� úDUWODPDVÕ� YH� KÕ]�D\DUODPDVÕQÕ�LoHUHQ�ELU�ED\WOÕN�WHPHO�NRPXW�NHOLPHVLQL�J|QGHULU�� $QFDN� H÷HU� ELU� G|Q�ú� NRPXWX� LVH� �ELW��� ����
PC, temel komut kelimesine ek olarak, on bitlik servo DoÕ�ELOJLVLQH�DLW�LNL�ED\WOÕN�YHUL�LOH�ELUOLNWH���o�ED\W�YHUL�J|QGHULU�� 6HUYR� DoÕ� YHULVL� GDKD� KDVVDV� ELU� G|Q�ú�VD÷ODPDN�DPDFÕ\OD�RQ�ELW�RODUDN�EHOLUOHQPLúWLU��%X�RQ�ELWLQ��HQ�D÷ÕUOÕNOÕ�VHNL]�ELWL� LNLQFL�ED\WWD��D÷ÕUOÕNVÕ]� LNL�ELWL� LVH� �o�QF�� ED\WÕQ� G|UW� YH� EHúLQFL� ELWOHULQH�\HUOHúWLULOLU��%XQXQ�QHGHQL�GHQHWLP�NDUWÕQGD�EX�ELWOHULQ�ELU� NRQWURO� \D]PDFÕQÕQ� D\QÕ� QXPDUDOÕ� ELWOHULQH�\D]ÕOPDVÕGÕU�
7. SONUÇLAR%X� oDOÕúPD� NDSVDPÕQGD� JHUoHNOHúWLULOHQ� GRQDQÕP� LOH�IDUNOÕ� HOHNWULNVHO� oÕNÕúODUD� VDKLS� DOJÕOD\ÕFÕODUÕQ�ED÷ODQDELOHFH÷L� ELU� DUD� \�]� ROXúWXUXOPXúWXU�� %X�GRQDQÕP�� \D]ÕOÕPGD� \DSÕODFDN� JHOLúWLUPHOHUOH�� RSWLN��NÕ]ÕO� |WHVL� YH� VHV� �VW�� JLEL� DOJÕOD\ÕFÕODUGDQ� JHOHFHN�ELOJLOHUL� GH÷HUOHQGLUHELOHFHN� \DSÕ\D� VDKLSWLU��*HUoHNOHúWLULOHQ� JH]JLQ� URERW� HOHNWURQLN� GHQHWLP�GRQDQÕPÕ�� oHYULP� LoL� RODUDN� JHUoHN� ]DPanda oDOÕúPDNWDGÕU�� $OGÕ÷Õ� NRPXWODUÕ� DQÕQGD� LúOH\HELOPHNWH�YH� SODQODPD� ELULPLQL� KDUHNHW� RUWDPÕQGD� ROXúDQ�GH÷LúLNOLNOHUGHQ� DQÕQGD� KDEHUGDU� HGHELOPHNWHGLU��(OHNWURQLN�GHQHWLP�GRQDQÕPÕQÕQ�EX�|]HOOLNOHUL��JH]JLQ�
robot için ortamdaki belirsizliklere uyum gösterecek SODQODPD� YH� GHQHWLP� \D]ÕOÕPODUÕQÕQ� JHOLúWLULOPHVLQH�RODQDN�VD÷ODU�*HOLúWLULOHQ� HOHNWURQLN� GHQHWLP� GRQDQÕPÕ�� �VW� VHYL\H�ELU� SODQODPD� ELULPLQH� ED÷ODQPDNWDGÕU� %X� SODQODPD�ELULPLQLQ� YDUOÕ÷Õ�� VLVWHPH� VHUEHVW� SURJUDPODQDELOLUOLN�|]HOOL÷L�� HVQHNOLN� ND]DQGÕUPDNWDGÕU�� %X� HVQHNOLN��JH]JLQ� URERWXQ� IDUNOÕ� X\JXODPDODUGD�NXOODQÕODELOPHVLQL�VD÷ODU�%X� oDOÕúPDGD� SODQODPD� ELULPL� RODUDN� ELU� 3&�VHoLOPLúWLU�� %XQXQ� VHEHEL�� 3&¶QLQ� URERW� NRQWURO�DOJRULWPDODUÕQÕQ� JHOLúWLULOPHVLQGH� E�\�N� \D]ÕOÕP�GHVWH÷L� VD÷ODPDVÕ�� NXOODQÕFÕ� Lçin monitör, klavye ve IDUH� JLEL� ELULPOHUOH� NXOODQPDVÕ� NROD\� YH� ELOLQGLN� ELU�RUWDP� VXQPDVÕGÕU�� +Õ]OÕ� LúOHP� SRWDQVL\HOL� LOH�� LOHUL�DOJRULWPDODUÕQ� X\JXODQPDVÕQD� GD� LPNDQ�VD÷ODPDNWDGÕU�� *|U�QW�� LúOHPH� JLEL� \R÷XQ� LúOHP�JHUHNWLUHQ� X\JXODPDODUGD� GD� 3&� NXOODQÕOPDVÕ�



NDoÕQÕOPD]GÕU�� $\UÕFD� 3&�� URERW-NXOODQÕFÕ� LOLúNLVLQL�VD÷OD\DFDN� J|UVHO� ELU� DUDELULP� ROXúWXUXOPDVÕQD� L]LQ�
verir. Kontrol edilebilmesi için robotun hemen her \HUGH� EXOXQDELOHQ� ELU� 3&¶\H� ED÷ODQDELOPHVL� VLVWHPLQ�PDOL\HWLQL�G�ú�UPHNWHGLU��dDOÕúPDGD�� NXOODQÕFÕ� KDWDODUÕQD� L]LQ� YHUPH\HQ�\DSÕVÕ\OD� NXOODQPDVÕ� NROD\� ELU� URERW� \D]ÕOÕPÕ�JHOLúWLULOPLúWLU��øQFHOHQHQ� oDOÕúPDODUOD�� JHOLúWLULOHQ� JH]JLQ� URERW�SURJUDPÕ�NDUúÕODúWÕUÕOGÕ÷ÕQGD�� SURJUDPÕQ�GL÷HUOHUL� JLEL�NXOODQÕFÕ-URERW� LOLúNLVLQL� VD÷OD\DQ� ELU� J|UVHO� NXOODQÕFÕ�DUDELULPLQH� VDKLS� ROGX÷X� J|U�O�U�� $\UÕFD� SURJUDP��JH]JLQ� WDEDQÕQ�VÕUD\OD�NRPXWODUÕ�DOÕS�LúOH\HELOHFH÷L�YH�NXOODQÕFÕQÕQ� URERWXQ� R� DQ� KDQJL� NRPXWX� LúOHGL÷LQL�J|U�S�� JHUHNWL÷LQGH� P�GDKDOH� HGHELOHFH÷L� ELU� NRPXW�
listesine sahiptir. 
Gezgin robotlarda, kontrol aOJRULWPDODUÕQÕQ��UHWLOHELOPHVL� LoLQ� DOJÕOD\ÕFÕODUGDQ� JHOHQ� JHULEHVOHPH�YHULOHULQH� LKWL\Do� YDUGÕU�� 'RNXQPD� DOJÕOD\ÕFÕODUÕ� GD�EDVLW�NXOODQÕPODUÕ�QHGHQL\OH�GDKD�|QFH�\DSÕODQ�JH]JLQ�URERW� oDOÕúPDODUÕQÕQ� KHPHQ� KHSVLQGH� \HU� DOPÕúWÕU��

*HOLúWLULOHQ� \D]ÕOÕP�GD�GL÷HU�oDOÕúPDODUGD�ROGX÷X�JLEL�GRNXQPD� DOJÕOD\ÕFÕODU� LoLQ� DOJÕOD\ÕFÕ� NRQWURO��\DSPDNWDGÕU�>���@�
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