
����5RERWLND��=iNODGQt�DUFKLWHNWXUD�URERWD�� MHKR�NLQHPDWLND�D�G\QDPLND�� þLGOD��DNþQtþOHQ\�� )~]H� VHQ]RULFNêFK� GDW�� 7YRUED� VWURMRYpKR� PRGHOX� SURVW�HGt�� 3OiQRYiQtWUDMHNWRULH� URERWD� D� QDYLJDFH�� �t]HQt� SRK\EX� URERWD� V� Y\XåLWtP� PRGHOX� SURVW�HGt� D
metod dynamického plánování.

Co je to kognitivní robot?.RJQLWLYQtP�URERWHP�UR]XPtPH�SRþtWDþHP��t]HQê�LQWHJURYDQê�V\VWpP��VFKRSQê�DXWRQRPQt�DFtORY� RULHQWRYDQp� LQWHUDNFH� V UHiOQêP� SURVW�HGtP� Y souladu s LQVWUXNFHPL� RG� þORY�ND�,QWHUDNFt�UR]XPtPH�YQtPiQt�D�FtORYp�S$VREHQt�QD�SURVW�HGt�
.RJQLWLYQt�URERW�MH�VFKRSHQ�Y\NRQiYDW�QiVOHGXMtFt�þLQQRVWL�
1. 9QtPDW�D�UR]SR]QiYDW�SURVW�HGt
2. 9\WYi�HW�D�SU$E�åQ� S�L]S$VRERYDW�YQLW�Qt�UHSUH]HQWDFL��PRGHO�SURVW�HGt�
3. 1D�]iNODG� WpWR�UHSUH]HQWDFH�D�Y souladu se zadanými cíli rozhodovat o YODVWQt�þLQQRVWL
4. 2YOLY�RYDW�SURVW�HGt�WM��PDQLSXORYDW�V S�HGP�W\�D�SRK\ERYDW�VH�Y SURVW�HGt�
5. Komunikovat s þORY�NHP�Y S�LUR]HQpP�QHER�XP�OpP�MD]\NX
3R]Q��7\WR�VFKRSQRVWL�QHPXVt�EêW�YåG\�XSODWQ�Q\�YãHFKQ\�Y SOQp�Pt�H�
+LVWRULH��YêYRM�URERW$
0. generace
- QHY\XåtYDMt�LQIRUPDFH�R�YQ�MãtP�SURVW�HGt
- �tGtFt�V\VWpP�QHQt�FHQWUDOL]RYDQê
- SURJUDPRYiQt� �QDVWDYHQt�GRUD]$
- �t]HQt�373��SRLQW�WR�SRLQ�
1. generace
- �tGtFt�V\VWpP�FHQWUiOQt
- LQIRUPDFH�R�YQ�MãtP�SURVW�HGt�PD[LPiOQ� W\SX�RQ�RII
2. generace
- FHQWUiOQt��tGtFt�V\VWpP�Y\XåtYi�LQIRUPDFH�R�YQ�MãtP�SURVW�HGt�Y NRPSOH[Qt�IRUP�
- �tGtFt� V\VWpP� MH� DGDSWLYQt�� WM�� MH� VFKRSHQ� S�L]S$VRELW� VYp� FKRYiQt� DNWXiOQtPX� VWDYXSURVW�HGt��PXVt�PtW�SDP�"�
3. generace (kognitivní robot)
- PXVt�Y\XåtYDW�LQIRUPDFt�] YQ�MãtKR�SURVW�HGt��NRJQLWLYQRVW��WM��Soznávati smysly)
- FtORYp�FKRYiQt��WM��VWDþt�]DGDW�FtO�D�URERW�ViP�JHQHUXMH�SOiQ��WM��SRVORXSQRVW�DNFt�YHGRXFtFK

k GRVDåHQt�FtOH
- NDåGi� Y\JHQHURYDQi� DNFH� MH� IRUPRX� ]S�WQRYD]HEQt� VP\þN\� QD� YQ�Mãt� SURVW�HGt�� WM�� MH

porovnávána se zadaným cílem
- URERW�MH�VFKRSHQ�ViP�VH�XþLW��WM��MH�VFKRSHQ�XFKRYDW�XUþLWp�Y]WDK\�PH]L�VLWXDFt�YH�YQ�MãtPSURVW�HGt� D� WtP� FR� MH� VFKRSHQ� UHDOL]RYDW� �SDP�"�� YQLW�Qt� PRGHO� SURVW�HGt��� MH� VFKRSHQ]REHF�RYDW��]�PQRåLQ\�NODVLILNRYDQêFK�S�tNODG$�



Robot jako kybernetický systém.\EHUQHWLFNê� S�tVWXS� VH� VRXVW�H�XMH� S�HGHYãtP� QD� W\� DVSHNW\�� NWHUp� VRXYLVt� V pojmyLQIRUPDFH�� UR]KRGRYiQt� D� ]S�WQi� YD]ED�� .\EHUQHWLFNê� V\VWpP� MH� GHILQRYiQ� MDNR� PQRåLQDSUYN$�� PQRåLQD� LQIRUPDþQtFK� QHER� VLJQiOQtFK� ]iYLVORVWt� PH]L� W�PLWR� SUYN\� QDY]iMHP� DPQRåLQD� REHFQêFK� ]iYLVORVWt� �LQIRUPDþQtFK� L� I\]LNiOQtFK�� PH]L� W�PLWR� SUYN\� D� YQ�MãtPSURVW�HGtP��3UiY� S�tWRPQRVWt�I\]LNiOQtFK�YOLY$ �QDS���S�HPtVW�Qt�S�HGP�WX��VH�URERW\�RGLãXMtRG� þLVW� LQIRUPDþQtFK� V\VWpP$�� MDNR� MVRX� QDS��� SRþtWDþH��9 SUYQtP� S�LEOtåHQt� VH� URERW� MDNRN\EHUQHWLFNê� V\VWpP� VNOiGi� ]H� W�t� VXEV\VWpP$�� WM�� VHQ]RULFNê�� PRWRULFNê� �ORNRPRþQt�� D
kognitivní subsystém, viz. obr. 1.

obr. 1

Základní architektura robota-DN� E\OR� �HþHQR� YêãH�� QHM]iNODGQ�ML� P$åHPH� DUFKLWHNWXUX�� V\VWpP� URERWD� UR]G�OLW� QD� W\WRSRGV\VWpP\���tGtFt��NRJQLWLYQt���VHQ]RULFNê��YVWXSQt��D�PRWRULFNê��ORNRPRþQt��YêVWXSQt��
�tGtFt�V\VWpP�tGtFt�� OpSH� �HþHQR� NRJQLWLYQt� V\VWpP� �QHVWDUi� VH� R� �t]HQt�� VStQiQt� MHGQRWOLYêFK� HIHNWRU$�PRWRU$�� WYR�t� MDNêVL� PR]HN� URERWX�� 3URYiGt� KOXEãt� DQDOê]X� ~GDM$�� GDW� R� YQ�MãtP� SURVW�HGt�VQDåt�VH�MH�NODVLILNRYDW��UR]SR]QDW���YL]��REU��EORN�YQtPiQt�D�FKiSiQt��'iOH��Hãt�~ORK\��SOiQXMH�
tj. stanovuje sekvenci akcí vedoucí k GRVDåHQt�]DGDQpKR�FtOH��9êVOHGNHP�MH�SOiQ��SURJUDP��YL]REU�� EORN� �HãHQt� ~ORK� D� SOiQRYiQt�� 2E� S�HGFKi]HMtFt� þLQQRVWL� VH� QHREHMGRX� EH]� YQLW�QtKRPRGHOX� SURVW�HGt�� NWHUê� VORXåt� MDNR� SDP�"� VWDYX� YQ�MãtKR� SURVW�HGt�� YL]�� REU�� �� EORN�PRGHOSURVW�HGt�� VSRMHQt� EORN$ YQtPiQt� D� FKiSiQt��PRGHO�SURVW�HGt� D� �HãHQt� ~ORK� D�SOiQRYiQt� WYR�tQHMY\ããt�]S�WQRX�YD]EX��W]Y��NRJQLWLYQt�]S�WQRX�YD]EX��YL]��R]QDþHQt�. v obr. 1.

3OiQ� þLQQRVWL�� NWHUê� MH� S�HGiQ� PRWRULFNpPX� V\VWpPX� REHFQ��� P$åH� REVDKRYDW� SRGPtQ�QiY�WYHQt��XPRå�XMtFt�U$]Qp�DOWHUQDWLY\�GDOãt�þLQQRVWL��.WHURX�] DOWHUQDWLY�UHDOL]iWRU�SOiQ$��YL]�REU�EORN�UHDOL]iWRU�SOiQ$ SRXåLMH��WR�]iYLVt�QD�QRYêFK��DNWXiOQtFK�Y UHiOQpP�þDVH�REGUåHQêFKGDWHFK��S�LþHPå� W�PWR�GDW$P�Xå�QHQt�Y SUDYpP�VORYD�VP\VOX�SRW�HED� UR]XP�W��G$OHåLWp� MVRXMHQ� MHMLFK� KRGQRW\��5HDOL]iWRU� SOiQ$ MH� ]tVNi� ]SUDYLGOD� QD� Y\åiGiQt� S�tPR� RG� VHQ]RULFNpKRV\VWpPX�� 3UiY� SRSVDQi� ]S�WQi� YD]ED�� WM�� VSRMHQt� VHQ]RULFNê� V\VWpP�� UHDOL]iWRU� SOiQ$ VHQD]êYi�RSHUDþQt�]S�WQi�YD]ED��YL]��R]QDþHQt�2�Y obr. 1.



1HMQLåãt�]S�WQRYD]HEQt�VP\þND��QHMQLåãt�~URYH� ]S�WQp�YD]E\��S�HGVWDYXMH�VSRMHQt�UHFHSWRU$D� HIHNWRU$ D� QD]êYi� VH� UHIOH[Qt� ]S�WQi� YD]ED�� 7\SLFNêP� S�tNODGHP� MH� QDS�tNODG� QiUD]QtN�
který v S�tSDG� QiUD]X� GR� S�HNiåN\� RNDPåLW� �S�tPR�� Y\StQi�PRWRU\� ORNRPRþQtKR� V\VWpPXURERWD��YL]��]QDþHQt�5�Y obr. 1.

+UDQLFH� PH]L� MHGQRWOLYêPL� SUiY� SRSVDQêPL� ]S�WQêPL� YD]EDPL� QHMVRX� RVWUp� D� MHGQRWOLYpYD]E\�VH�PRKRX�X�U$]QêFK�W\S$ UHiOQêFK�URERW$ U$]Q� SUROtQDW��YL]�REU����

obr. 2

2EU�� �� S�tNODG� ]S�WQêFK� YD]HE� Y URERWLFNpP� V\VWpPX�� $� ±� PHFKDQLFNi� ]S�WQi� YD]ED�� EH]~þDVWL��t]HQt��QDS�tNODG�GRUD]\��%�±�]S�WQp�YD]E\�VHUYRPHFKDQLVP$��]S�WQRYD]HEQt�QDVWDYHQtS�HVQp�SRORK\��KRGQRW\�U\FKORVWL�RWiþHN��YL]��:DWW$Y�UHJXOiWRU��DWG���&�±�JHRPHWULFNi�]S�WQiYD]ED�� DE\� URERW� VNXWHþQ� MHO� SR� Y\SRþLWDQp� WUDMHNWRULL�� N�LYFH�� '� ±� SURJUDPRYi�� GDQiSURJUDPHP��WM��SOiQHP��YL]��NRJQLWLYQt�]S�WQi�YD]ED�
�tGtFt� V\VWpP� S�HGVWDYXMH� WDNp� ÄNRPXQLNDþQt� FHQWUXP³�� WM�� �t]HQt� WRNX� LQIRUPDFt� QD� Y\ããt~URYQL��QDS�tNODG�V QDG�D]HQêP�SRþtWDþHP�Y S�tSDG� PRELOQtKR�URERWX��YL]��REU����



2EU�����tGtFt�V\VWpP�MDNR�ÄNRPXQLNDþQt�FHQWUXP³
Senzorický systém6HQ]RULFNê� V\VWpP� VH� VNOiGi� ]H� GYRX� þiVWt�� 3UYQt� MVRX� UHFHSWRU\�� WM�� VHQ]RU\�� þLGOD� NWHUiWUDQVIRUPXMt� YVWXSQt� I\]LNiOQt� VLJQiO\� U$]QêFK� IRUHP� YH� YKRGQ� ]DNyGRYDQp� YQLW�Qt�QHMþDVW�ML�HOHNWULFNp��VLJQiO\��'UXKi�þiVW��WM��]SUDFRYiQt�D�YêE�U�GDW�]GH�SUREtKi�S�HGS�tSUDYDVLJQiO$��WM��MHMLFK�Y]RUNRYiQt��NYDQWRYiQt��ILOWUDFH�D�MHMLFK�YêE�U��SRGOH�G$OHåLWRVWL�QHER�SRGOHWRKR��QD�NWHUp�VH�V\VWpP�WiåH�
Motorický systém0RWRULFNê� V\VWpP� O]H� UR]ORåLW� QD� UHDOL]iWRU� SOiQ$�� NWHUê� Pi� REGREQRX� IXQNFL� MDNR� �DGLþ
v SRþtWDþL� D� QD� HIHNWRU\�� WM�� DNþQt� þOHQ\��PRWRU\�� NWHUp� UHDOL]XMt� MHGQRWOLYp� DNFH� YH� YQ�MãtPSURVW�HGt��WHG\�RYOLY�XMt��P�Qt�YQ�Mãt�SURVW�HGt�
Kinematika robota.LQHWLND� URERWD� Y\ãHW�XMH� JHRPHWULL� SRK\EX� UDPHQH� URERWD�� UHVS�� MHKR� FKDSDGOD� Y prostoru.1H]DEêYi� VH� S�tþLQRX� SRK\EX�� WM�� VLORX�� 3�HGSRNOiGi�� åH� UDPHQR� WYR�HQp� þiVWPL� VSRMHQêPLNORXE\� O]H� PRGHORYDW� VRXVWDYRX� WXKêFK� W�OHV�� 7XKp� W�OHVR� MH� ] hlediska kinematiky zcela
popsané polohou a orientací vzhledem k libovolnému pevnému bodu.

ÒNROHP� PDQLSXODþQtKR� �PRWRULFNpKR�� V\VWpPX� URERWD� MH� RYOLY�RYDW� SURVW�HGt� ]P�QRXUR]ORåHQt��XPtVW�Qt�S�HGP�W$��9êNRQQRX�þiVWt�PDQLSXODþQtKR�V\VWpPX�MH�PDQLSXODþQt�SDåH��WM�
pohybový mechanismus robota, který se sestává z Q�NROLND� þOHQ$�� Y\WYi�HMtFtFK�PH]L� VHERXSRVXYQp� �SULVPDWLFNp�� QHER� RWRþQp� NLQHPDWLFNp� GYRMLFH� D� NWHUê� MH� ]DNRQþHQ� FKDSDGOHP�� WM�~FKRSQêP� þOHQHP� VH� GY�PD� QHER� Q�NROLND� PHFKDQLFNêPL� SUVW\�� SRS�tSDG� SQHXPDWLFNRXS�tVDYNRX�QHER�HOHNWURPDJQHWHP�
.DåGê�] þOHQ$ �SRVXYQê�QHER�RWRþQê��NORXE�S�HGVWDYXMH�MHGHQ�VWXSH� YROQRVWL��-HOLNRå�REHFQê
pohyb v SURVWRUX�Y\åDGXMH�ãHVW�VWXS�$ YROQRVWL�MH�REY\NOê�SRþHW�VWXS�$ YROQRVWL�SDåH�XUþHQp
k obecné manipulaci s S�HGP�W\�WDNp�ãHVW�



3RORKX�D�RULHQWDFL�UXN\�MH�PRåQp�Y\MiG�LW�GY�PD�]S$VRE\
1. Vzhledem k VRX�DGQLFRYpPX� V\VWpPX� SURVW�HGt�� WM� NDUWp]VNp� VRX�DGQLFH� V SRþiWNHP� YHVW�HGX�VRX�DGQLF�SRGVWDY\�SDåH��MLQRX�PRåQRVWt�MVRX�YiOFRYp�QHER�VIpULFNp�VRX�DGQLFH�
2. Vzhledem k VRX�DGQLFRYpPX�V\VWpPX�UXN\��QHER�MLQpKR�OLERYROQpKR�NORXEX�
3RORKD� D� QDWRþHQt� SDåH� MH� GiQD� SRORKRX� �~KOHP� RWRþHQt�� YãHFK� NORXE$ D� YHOLNRVWt� SRVXYXSULVPDWLFNêFK�NORXE$�

2EU����7UDQVIRUPDFH�VRX�DGQLF
O – x, y, z VY�WRYp�VRX�DGQLFH
BOD x0 = [x0, y0, z0]

O’ Q�NWHUê�ERG�WXKpKR�W�OHVD[E��\E��]E���RV\�VRX�DGQLF
O’ - [E��\E��]E�VRX�DGQLFRYê�V\VWpP�Y]KOHGHP�N�2’

n, t, b  jednotkové vektory ve VP�UX�VRX�DGQLF
matice 3x3 R = [n, t, b] ]FHOD�SRSLVXMH��RULHQWDFL�W�OHVD�Y]KOHGHP�N�2�±�[��\��]
+RPRJHQt�VRX�DGQLFH
8PRå�XMt�SRSVDW�WUDQVODFL�L�URWDFL�MHGQRX�MHGLQRX�PDWLFt�



3�tPi�WUDQVIRUPDFH�����������[� �$�[E
Inverzní transformace:      xb = A-1 x ,    ale xb = -RT x0 + RT x

3�tPi�NLQHPDWLFNi�~ORKD
- ]H� ]QiPêFK� QDVWDYHQt� NOXE$ NLQHPDWLFNpKR� �HW�]X� VH� VSRþtWi� SRORKD� D� RULHQWDFHNRQFRYpKR�þOHQX��FKDSDGOD�
- MHGQR]QDþQp�D�VQDGQp
Inverzní kinematická úloha
- FKFHPH�GRVWDW�NRQFRYê�þOHQ�GR�XUþLWp�SRORK\�D�RULHQWDFH
- zajímá nás jak nastavit jednotlivé klouby
- �HãHQt�QHPXVt�H[LVWRYDW��ERG�PLPR�SURVWRU�URERWD�
- YtFH]QDþQp��HãHQt
- QHPXVt�H[LVWRYDW�DQDO\WLFNp��HãHQt��QXPHULFNp��HãHQt�



2EU����5RERW�VH�þW\�PL�þOHQ\�NLQHPDWLFNpKR��HW�]FH
3UR�URERWD�YL]��REU�VSRþtWiPH�WUDQVIRUPDþQt�PDWLFL�VRX�DGQLF�[���\���]��GR�VRX�DGQLF�[���\��]���WM���HãHQt�SRORK\�NRQFRYp�KODYLFH�S�L�]QDORVWL�QDWRþHQt�MHGQRWOLYêFK�NORXE$�
T = A01 A12 A23 A34

NGH�PDWLFH�$LM�MH�WUDQVIRUPDþQt�PDWLFH�]H�V\VWpPX�VRX�DGQLF�L�GR�V\VWpPX�VRX�DGQLF�M
Dynamika robota'\QDPLND� URERWD� UHVSHNWXMH� S�tþLQ\� SRK\E$�� WM�� YHOLNRVWL� MHGQRWOLYêFK� VLO�� 7R� ]QDPHQi�� åHXYDåXMH� UHiOQp� KPRWQRVWL� MHGQRWOLYêFK� VHJPHQW$ UDPHQD�� KPRWQRVWL�PRWRU$ D� SRKRQ$�� W�HFt
síly v kloubech atd. Díky tRPX� O]H� Y\SRþtWDW� SU$E�K� VLO� S$VREtFtFK� QD� UDPHQD� Y þDVH� DWG�
Z WRKR� O]H� RGYRGLW� PD[LPiOQt� QRVQRVW� URERWD�� UHVS�� UDPHQD�� WM�� MDN� W�åNp� E�HPHQR� P$åHS�HPtV"RYDW�D�GiOH�SRW�HEQp�YêNRQ\�PRWRU$��MHMLFK�PRPHQW\�DWG�
ýLGOD�URERWD
Z hlediska kognitivní robotiky �]HMPpQD� X�PRELOQtFK�� URERW$ SDW�L� PH]L� QHMG$OHåLW�Mãt� W\S\þLGHO�
- &&'�NDPHU\��VWHUHRNDPHU\��XUþRYiQt�Y]GiOHQRVWL�] REUD]X���YãHVP�URYp�NDPHU\��NDPHUDSOXV�NXORYp�]UFDGOR���SUR�LQWHUSUHWDFL�VFpQ\��GHWHNFL�S�HNiåHN
- XOWD]YXNRYp�S�LMtPDþH�D�Y\VtODþH��SUR�GHWHNFH�S�HNiåHN
- LQIUDþHUYHQp�Y\VtODþH�D�S�LMtPDþH��GLRG\���GHWHNFH�S�HNiåHN
- ODVHURYp�GiONRP�U\
- WDNWLOQt� þLGOD� �YRGLYi� JXPD�� PDWLFH� VStQDþ$�� MHGQRWOLQp� VStQDþH��� SUR� UHJLVWUDFL� GRWHNX�

nárazu
- LQNUHPHQWiOQt� VQtPDþH� �IRWRGLRGD� ±� S�HUXãRYDþ� ±� IRWRWUDQ]LVWRU��� SUR� XUþRYiQt� XMHWp

vzdálenosti
- GLJLWiOQt�DNFHOHURPHWU\��SUR�YêSRþHW�WUDMHNWRULH�GUiK\�] SU$E�KX�]U\FKOHQt�SRK\EX�URERWD



7\S\�þLGHO�SRXåLWHOQêFK�Y roboticeýLGOD�VY�WHOQpKR�]i�HQtIRWRUH]LVWRU\��IRWRGLRG\��IRWRWUDQ]LVWRU\���DGRYp�D�PDWLFRYp��&&'�VQtPDþHýLGOD�LQIUDþHUYHQpKR�]i�HQtIRWRUH]LVWRU\�� IRWRGLRG\�� IRWRWUDQ]LVWRU\�� S\URHOHNWULFNp� þLGOD�WHUPRHOHNWULFNp�þLGOD6Y�WORYRG\2SWRHOHNWULFNi�þLGODODVHURYi�GLRGD��åiURYND��RSWURQ)OXLGLNRYi�þLGODýLGOD�SRORK\��DEVROXWQt�[�LQNUHPHQWiOQt��OLQHiUQt�[�~KORYi��GRW\NRYi
x bezdotykováRGSRURYi��LQGXNþQt��NDSDFLWQt��KDOORYD�VRQGD�ýLGOD�Y]GiOHQRVWLRSWRHOHNWURQLFNi��ODVHURYê�GiONRP�U��DNXVWLFNi��XOWUD]YXN�ýLGOD�U\FKORVWLRGVW�HGLYi��UH]RQDQþQt��PDJQHWLFNi��LQGXNþQt��WDFKRG\QDPR��LPSXOVQtýLGOD�]U\FKOHQtRGSRURYi��SLH]RHOHNWULFNi��LQGXNþQRVWQtýLGOD�VtO\RGSRURYp�� SRORYRGLþRYp� WHQ]RPHWU\�� SLH]RHOHNWULFNp�� PDJQHWRHODVWLFNp�
kapacitníýLGOD�WHSORW\GLODWDþQt��RGSRURYi��SRORYRGLþRYi��WHUPRHOHNWULFNi��S\URPHWU\�
$NþQt�þOHQ\��PRWRU\3RåDGDYN\
1. rychlost pohybu
2. bez cukání
3. S�HVQRVW�SRORKRYiQt
4. SO\QXOê�UR]MH]G�D�EUåG�Qt
5. VDPRVYRUQRVW��ãQHNRYê�S�HYRG�
Druhy
1. EH]�]S�WQp�YD]E\
2. VH�]S�WQRX�YD]ERX��VHUYRSRKRQ\�
Podle druhu pohonu
1. mechanické
2. elektrické
3. hydraulické
4. pneumatické

Mechanické
- nemají vlastní pohon, pohon od jiného stroje
- MHQ�MHGHQ�PRWRU�D�YãHFKQR�RVWDWQt�RG�Q�M�S�HV�S�HYRG\
- K�tGHOH��R]XEHQi�NROD��NOtQRYp��HPHQ\��SiNRYp��S�HYRG\��YDþN\



Ovládání pomocí spojek (spojky mechanické, elektrické)

Elektrické
- elektromotory (všechny druhy)
- krokové motory
- elektromagnety

Hydraulické9êNRQ�QD�NLORJUDP�QHMYêKRGQ�Mãt��MH�OL�PRWRU�S�tPR�VRXþiVWt�NLQHPDWLFNpKR��HW�]FH�
- PDOi�KPRWQRVW�SRK\EXMtFtFK�VH�VRXþiVWt��WM��PDOp�VHWUYDþQp�KPRW\
- NRQVWUXNþQ� NRPSDNWQt
- malé rychlosti jednoduše
- plynulý chod
- spolehlivost

6ORåN\
1. stabilizovaný zdroj tlakové kapaliny
2. tlakový rozvod
3. V\VWpP�VHUYRYHQWLO$
Pneumatické
- U\FKOp�S�tPRþDUp�SRK\E\
-  velké zdvihy
- P�NNê�UR]E�K
-  problémy s EUåG�QtP
- Y�Wãt�UR]P�U\
-  omezený výkon.
- KOXN��QHS�HVQRVW
- levné

)$]H�VHQ]RULFNêFK�GDW��VOXþRYiQt�GDW�]H�VHQ]RU$
- PiPH�S�HVQ�Mãt�PRGHO�VY�WD
- máme data i v S�tSDG� VHOKiQt�Q�MDNpKR�VHQ]RUX
- QHXUþLWRVW�P��HQt�VH�VQLåXMH�V SRþWHP�QH]iYLVOêFK�P��HQt
Metody
1. Rozhodování – data ze senzoru s QHMY�Wãt�G$Y�URX
2. 3U$P�URYiQt�±�NRPELQDFH�GDW�YiåHQtP�SRGOH�PtU\�G$Y�U\
3. =DP��HQt� SR]RUQRVWL� ±� MHGHQ� VHQ]RU� VH� Y\XåtYi� N ]DP��HQt� SR]RUQRVWL�� GUXKê� SUR]NRXPiQt�]DP��HQp�REODVWL��KLHUDUFKLH�
4. ,QWHJUDFH�±�NDåGê�VHQ]RU�Pi�MLQRX�~ORKX
3UDYG�SRGREQRVWQt�VOXþRYiQt
- bayesovské x nebayesovské
- IX]]\�PQRåLQ\



ÒURYQ� VOXþRYiQt�SRGOH�VWRXSDMtFt�DEVWUDNFH��VLJQiO\��SL[HO\��S�t]QDN\��V\PERO\�
Problémy
- Y]iMHPQ� VL�RGSRUXMtFt�P��HQt
- ]iYLVORVW�PH]L�MHGQRWOLYêPL�P��HQtPL
- QXWQê�PDWHPDWLFNê�PRGHO�QHXUþLWRVWL�P��HQt
- QDOH]HQt�SRVWXSX�VOXþRYiQt�LQIRUPDFH
7YRUED�VWURMRYpKR�PRGHOX�SURVW�HGt
- ]QDORVW�VRXþDVQpKR�VWDYX��PRGHOX��VY�WD�MH�QH]E\WQi�N IRUPXODFL�~ORK\��]MLãW�Qt�QHVKRG\

s SRåDGRYDQêP�FtORYêP�VWDYHP��
- Y\WYR�HQt�K\SRWHWLFNêFK�VWDY$ SURVW�HGt���QD�]iNODG� PRGHOX��VORXåt�N mapování stavovéhoSURVWRUX�S�L�KOHGiQt�FHVW\�N cíli.

- S�L�EXGRYiQt�PRGHOX�SURVW�HGt�URERW�PXVt�PtW�L�LQIRUPDFH�R�VYêFK�VFKRSQRVWHFK��MDN�P$åHS$VRELW�QD�SURVW�HGt
7YRUED� PRGHOX� SURV�HGt� MH� YODWQ� ~ORKD� UHSUH\HQWDFH� ]QDORVWt�� 0RGHO� VY�WD� MH� G$OHåLWê
zejména z W�FKR�GYRX�SRKOHG$�
- YQtPiQt� VRXERUQêFK� VP\VORYêFK� GDW� D� SRUR]XP�Qt� MLP�� WM�� MHMLFK� VSUiYQpKR� Y�D]HQt� GR

stávajícího modelu.
- ,PDJLQDFH�� WM��Y\WYi�HQt�K\SRWHWLFNêFK�VLWXDFt��SRW�HEQêFK�N predikci a lánování budoucíþLQQRVWL
5HSUH]HQWDFL� SURVW�HGt� P$åHPH� UR]G�OLW� QD� LNRQLFNRX� �QDS�tNODG� VQtPN\� VFpQ\�� QHERV\PEROLFNRX� �SRSLV� SRPRFt� V\PERO$�� MD]\NHP��� &KFHPH�OL� E�åQpP� åLYRW� Y\MDG�RYDW� DXFKRYiYDW�S]QDWN\�R�VY�W���SRXåLMHPH�\�HMP� Q�MDNpKR�W\SX�MD]\ND�D" Xå�S�LUR\HQpKR�QHERXP�OpKR��9 souladu s WtP��VWURMRYê�SRSLV�SURVW�HGt�QDS���GDQRX�VFpQX�P$åHPH�SRSVDW�SRPRFtUHODþQtFK�VWUXNWXU�QHER�SRPRFt�SUHGLNiWRYp�ORJLN\�
- UHDOþQt�VWUXNWXUD�REVDKXMH�SUYN\�SURVW�HGt�D�YD]E\�PH]L�QLPL�UHSUH]HQWXMt�UHODFH��Y�SUDYR�QDG��������O]H�ML�]REUD]LW�MDNR�JUDI��W\SLFNêP�S�tNODGHP�MVRX�VpPDQWLFNp�VtW��
- MD]\N� SUHGLNiWRYp� ORJLN\� SUYQtKR� �iGX� XPRå�XMH� SRSLVRYDW� VWDY� SURVW�HGt� D� O]H� WHG\SRPRFt� Q�KR� Y\WYR�LW�PRGHO� SRVW�HGt��0RGHO� SURVW�HGt� VH� VHVWiYi� ] formulí jazyka, zdePiPH�SURVW�HGN\�MDN�GRND]RYDW�WYU]HQt��UHVROXFH��DWG���NWHUp�Y\XåLMPH�S�L�SOiQRYiQt�
Plánování trajektorie robota a navigace-HGQi�OL�VH�R�UDPHQR�URERWD�SOiQRYiQt��SURJUDPRYiQt��XþHQt�SRK\E$ UDPHQD�VH�SURYiGt�W�PLWR]S$VRE\�
- WHDFK�LQ�±�VOHG�SRK\E$ MH�GiQ�XNi]NRX��S�L�SRPDOêFK�U\FKORVWHFK
- SOD\EDFN�V\VWpP�±�QDS���VW�tNDFt�URERW�Y DXWRPRELOFH��GR�SDP�WL�VH�QDKUDMt�GDWD�QDVQtPDQiS�L�SRK\EX�UXN\�ODNêUQtND
- RII�OLQH�SURJUDPRYiQt��QHXþt�VH�S�tPR�V URERWHP��SRGREQ� MDNR�SURJUDPRYiQt�SRþtWDþ$��±&$'�QiYUK��ERG\�QD�WUDMHNWRULL�O]H�]DGiYDW�SRPRFt�S�tNODG$ �URERWD�GR�SRORK\�[��\��]�



1DYLJDFH��PRELOQtKR�URERWD�S�HGVWDYXMH�NRPSOH[Qt�SUREOpP��YL]��YêãH�NRJQLWLYQt�URERW�D�REU�9\åDGXMH� VSROXSUiFL� VHQ]RU$�� EXGRYiQt�PRGHOX�SURVW�HGt� D�SOiQRYiQt� WUDMHNWRULH�� WM�� KOHGiQt
cesty ve stavovém prostoru, tj. prohledávání stavového prostoru.

Plánování z WRKRWR�SRKOHGX�MH�QDOH]HQt�FHVW\�YH�VWDYRYpP�SURVWRUX�PH]L�SRþiWHþQtP�VWDvem aFtORYêP�VWDYHP��,QIRUPDFH�]H�VHQ]RU$ VH�Y\XåtYDMt�N Y\WYi�HQt��DNWXDOL]DFL�YQLW�QtKR�PRGHOXSURVW�HGt�� QD� ]iNODG� ]QDORVWL� PRGHOX� PRKRX� EêW� WYR�HQ\� SOiQ\�� 7\SLFNêP� S�tNODGHP
v PRELOQt�URERWLFH�MH�UR]þOHQ�Qt�SURVWRUX�URERWD�QD�GLVNUpWQt�þiVWL��W]Y��PDSD�SURVW�HGt��0RGHOSURVW�HGt� SDN� S�HGVWDYXMH� PDSD� REVD]HQRVWL�� WM�� S�HGSRNOiGDQp� XPtVW�Qt� S�HNiåHN�� 7tP� MHQDGHILQRYiQ�VWDYRYê�SURVWRU�D�URERW�PXVt�Y\WYR�LW�SOiQ��WM��VHNYHQFL�HOHPHQWiUQtFK�DNFt��DE\VH� S�HPtVWLO� ] PtVWD�$� GR�PtVWD�%� QD� WpWR�PDS� �P$åHPH� VL� ML� S�HVWDYLW� MDNR� ãDFKRYQLFL�� DQHQDUD]LO� GR� åiGQp� S�HNiåN\��(OHPHQWiUQt� DNFt� VH� UR]XPt� SRVWXS� R� MHGQR� SROH� GR� OHYD�� GRSUDYD�� GRS�HGX� D� GR]DGX�� 3RPRFt� PHWRG� SURKOHGiYiQt� VWDYRYpKR� SURVWRUX� �GR� KOREN\�� GRãt�N\��$
��RKRGQRFHQt�FHQ\��WM��MDN�GDOHNR�RG�FtOH���VH�QDMGH�RSWLPiOQt�FHVWD�
3�L�QDYLJDFL� VH�Y\XåtYi�VHQ]RU$ W\SX�&&'�VWHUHRNDPHU\�� ODVHURYp�GiONRP�U\��XOWUD]YXNRYpVRQDU\��]QDþN\�Y SURVWRUX��YHUWLNiOQt��WM��WHUþ� QD�]GHFK��KRUL]RQWiOQt��VWRS\�QD�]HPL��


