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Posebno je ovde od interesa prouCavati robotske sisteme sa stanovista mehanike /

odnosno teorije mehanizama odnosno govorimo o mehanici robota.

Mehanika robota — kinematika + dinamika

MEHANIKA
ROBROTA
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= with respect to the ancestors

« flexibility of use

» adaptability to a priori unknown conditions

s accuracy in positioning
» repeatability of operation
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Robot manipulators
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Robot manipulator kinematics

/{_

Kuka 150_2 Comau Fanuc
(series 2000) Smart H4 F-200iB

open kinematic chain closed kinematic chain parallel kinematics
(rigid bodies

connected by joints)

SCARA-type robots

.{
.
-~
Mitsubishi RP Mitsubishi RH Boscl T
(repeatability 5 micron, (workspace 850 mm, osch Turbo
payload 5 kg) velocity 5 m/s)

SCARA (Selective Compliant Arm for Robotic Assembly)

* 4 degrees of freedom (= joints): 3 revolute + 1 prismatic (vertical) axes
e compliant in horizontal plane for micro-assembly and pick-and-place



POLJOPRIVREDA / PROIZVODNJA
projekat univerzalne robotske platforme HORTIBOT, Aarhus University, Danska




MEDICINA
rehabilitacioni robot u sali za fizikalnu terapiju

ZIVOTNI PROSTOR
od kancelarije do kuhije u pametnim zgradama

MEDICINA
hirurski robot u operacionoj sali

ZIVOTNI PROSTOR
trajektorija kretanja robotskog usisivaca prasine



BEZBEDNOST / PRIRODNE KATASTROFE
... zemljotres, poZar, eksplozije, poplave, cunami, ...

CYBERSPACE ROBOTICS
roboti koji postoje u apstraktnom infarmacionom prostoru Interneta

=

ISTRAZIVANJE
istrazivanje svemira, okeana, ...

Centralni poprecni presek

y-koordinata {mm)
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g.6.11 The components
‘the workstation. () Task
splay: (2) SaeboMAS arm
pport; (3) Surface
zctrodes and arrays on
terior deltoid, triceps and
rist extensor muscles:

1 ) Kinect; (5) goniometer:
" ) control algorithm
o/ rdware and software;
5 ," ) operator moniter;
f ) stop button

Fig. 3. Hybrid robotic rehabilitation system for reaching movements. (a) SMART device
combined with FES (figure adapated from [28] ). (b) BAT training based on two parallel bar
and FES (figure adapted from [29] ). (c) Planar end-effector work- station combined with FES
[30,33] . (d) Unconstrained 3D workstation based on ArmeoSpring exoskeleton [31] .
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* OTBOpeH KMHEeMAaTUYKH JIaHAL, 0e3 rpaHama

@l kimematicki lanac bez sranama (i on predotavlja nal osnovei model)

U sluéaju otvorenog kin. lanca bez grananja n, =n

°* KvHeMaTW4Ku JIaHAL, Ca TPAaHAaBKkEM €A CTPYKTYPOM TOIIOJIOLIKOT

ApBeTa
Tu sluéaju otvorenog kin. lanca sa grananjem takodje je  n, =n (pod uslovom

kin parova V klase}

* BaTBOPEHI/I KHMHEMAaTHUYKMHU JIaHalI]

Kod zatvorencg kinlanca je nn #n.Zatvorem lanac presecamo tako da on
postaje . u opStem sluéaju otvoren kin. lanac sa grananjem.
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pajivjasHa/yHapHa AeBujalyja)
elbow (¢drekcuja/exkcrensmja)

shoulder(¢dmekcuja/excrensmja, abayKiivja/aayKiiyja,

MeJH1jaiHa/ IaTepanHa -Shoulder: spherical joint -decomposition
fictive segment without mass with 3 DoFs

Wrist joint: Cardan-Hooke ,
(3a 2 Dofs)
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Nekomno3unumnja 3rnobosa
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_Yna3sHu napameTpu cucTema KpyTuX Tena:
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* bpoj crenenu ciobome s ="
 CTpyKTypa U TUIIOBH Be3a holomomne skleronomne veze.
* [eomeTrpuja cucrema

* Pacrniopep maca
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matrica transformacije [A] je nesingularna

Matrica [A] predstavlja matricu transformacije koordinata tacke M iz
koordinatnog sistema o0 ¢r¢ u koordinatni sistem Oxyz.
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