VAusﬁLﬁi")L""i’ ‘\AOL‘;M..A)'gf o)w‘ffﬂ?gﬁ)gomlééﬁwwdm

a . ‘. T . - . @ - % . .
o9y 3l ool b golil a0 Jloz (s3lge by o (2l Ko CuaBya (s
MLO (ﬁ.l':'.‘.‘.'

)La.u.u'é ¢‘~L')L.§.og;)¢l§ ‘)L,,;l:..',lo ‘Yob}g}g}w U‘J.Q{c 4»\.«»)@@015 A‘&g).f.lé )LJl

el-ghanbary92@ms.tabrizu.ac.ir - )| ul - 5 5= 5,5 o Kiils = Sl (pwiigo 0aSlisls =)
mahboobkhah@tabrizu.ac.ir - |l - 53 15 - 5 15 085l - SLalSle  pwaige 0aSCiilo - Y
karimian@tabrizu.ac.ir - o)l = 55 5= 5,5 ool = SgelS g 50 gwdige 0uSiilo =Y

iojles ol (o 8 e il (6oL (o)l (g SRSl 4 s YL ik 5 2B Lo 4 (3l slapanslSe oS
P92 5 o3 580 Slalpl el oo Sl el Sy (Sloinns gl IS el s ) (Dl Shos 5Tz 5 Sne T3l
b e 4l 2 oS oslail wlobes S iy el 50 el sl binns <80 5 lul 95 (o8 Az S HLle gl (ol Sl
el ol (b e (gl danzme yo (gl 4z )0 ez (s3lge Dby SO Syite (5w (6 SR 5 Candge (s S oll sl bl
2 red Sy pleea e Bus o el ool plamil e lplaez b (9 Gonl e STl oo gapil 90 G g S 31l 1
1925 0hed e le i jl38la s )3 oads b el )3 pglas (hls 5 9 (slocuBse 5l (gloy npaily 09 oo oolitul (g a5 o3l
3esleiing (g5 opll ailels C80 g Como () 2 (sl 09 o0 paeie Dby (2o ;es @S Cadine g onl Ceso 4y acBige lml>

C.:Lu ‘u.«.wLa L.':"L""’ L}‘Jﬁ) ;M.QLA £y 4?9.‘ Ls el ol oolawl J.u és)k;e )1544 6}50)'\.\4‘ '_A.Cl.ws Az Lu| 30 456)5.:0 J}‘M d,ao U""?)
Cowd \Jb Lngu‘Sé O u‘?‘u“’ waLﬁ.’b»‘o)}o u;Lb).)S‘gw Cogldl O g0 40 g 00y )‘0)9.'5)9 OJ}JJ,\U WK )| u,u.msj.) u_‘| 5o UT )| J.@L’>

b
el jlon iz e leeShg Al g il (ortile (ol (gilge pailSe 1 gulS (slaodly

Pose determination of a 4DOF parallel robot end effector using
machine vision

E. Ghanbary?, Master of science, M.Mahboobkhah?, Associate professor, G.Karimian?, Associate professor
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Abstract: Parallel mechanisms_are more utilized, because of their extra precision and stiffness in comparison with serial
mechanisms. Measuring position and orientation (pose) of parallel robot end effector and performing kinematic calibration, is a
guaranty for, moving precision of these robots. Through different measurement devices, machine vision has advantages such as low
cost, simplicity in use and rather appropriate precision. In this research, in order to measure pose of end effector of a 4-DOF (degree
of freedom) parallel robot, a vision-based measurement system, is designed and implemented in Matlab software. The laboratory
device is a stereo camera. Camera calibration is carried out in Matlab. A triangular shape is used as feature on the robot end effector.
By processing the images acquired from pose of end effector, in designed measurement system, rotation matrix and translation vector
are obtained and the exact position of the end effector is revealed. For investigating precision and accuracy of proposed measurement
system, a conventional measurement method with the help of gauge block and indicator, is used. According to the nature of machine
vision, the results achieved in this examination, are acceptable; although better precision can be attained by improving devices used
in this research.

Keywords: Parallel Mechanism, machine vision, stereo, feature extraction, rotation matrix, translation vector.
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