158-147 4oy 2 o )loabs 15 0,95 (1394 i d )l (w30 So (wIdgo Ao

93 oele dalinle —b—_{==-,
4 s A
I Sl (gwiigo = 3
=P am
mme.modares.ac.ir u/')/;‘g;:%,

O (S lwdiag st (89 0 (oW W g0 wa) 3 oolawl b 3-RPR Silgo Olby J s
&S>6 65w v 398 gl

3 * . 1. )
ol il sas T Glaad ) geaiis S5 e Lid pule s

S5 ey oKl ( SSlKe (wotipe )l puolis S ool -1
33 o ol ( SKle wtige yludils =2

S5 g oKl (Sle wiige )bkl =3
rafeeyan@yazd.ac.ir 89195-741 u, Gosiw o ™

LV Ao wleb!

goksie oyl gl 3,5 0 Bl )5 slad > daxie Blgo 2939 b (yaunn 59y 2 3-RPR (jlge by JyuS caps (sh9y B35 oyl 135}:‘;5 JIS?)’ Al
e . . . - .. . . edl

220550 5 oMl slo imeie g 3l ealital b asly anslas by 6yl (glad )3 39250 wilse b (63,95 51 48 Jobo (a8 s 5 g (g ymune 1393’? 2 = ):

ol e o s . < .. . e AeUighpd

i piyg 2l ySen €83 g oy awyp bl 055 (o0 5,8 o3litwl 3yg0 iy el @ ye yrae lgis 4 g odd Dbl B (giludig, 1393 3 06 ol 4]

Sl 53 290 pylia S8 gy dabl 3 D9 g0 dunlie ol Kem Ng) g o 41,5 5 SF oSl b (sbudine Sl B (39 (53l 53l 4l

ly ol (Seolins (gl sial)ly 3 (ealaws 39y el Lol 0aiiS S8 ol bl dgd oo ookl g2 pe prane il > by ol S Gl a3 aw (gilge sy

a3 gjlwding wiy ol cuolio 3 Slos ¢ 1Ko (YL €83 g Cas ju &) do g5 by Ay yramne (Syb Cuond | Jols b5 0,5 0 &g o opiad

oo b 3501 o sl e gyl ooliil b a1 (shb ps &S 15 ctnlin Jobs gl 4 arg3 boand o i ss 4 ) Wﬁ ilotistg i

4 6 s 455 5 3 claioneli Sgms b 553 390 S sy 45 395se a5 el o5V el 0 oS IS 1> b e iy S sz s
sl (95 oo €3 o Sl mn po poe (il 3 by S Y oo

Al (e

Sliding mode control of 3-RPR parallel robot on the optimal path using
cuckoo optimization algorithm
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ARTICLE INFORMATION ABSTRACT
Original Research Paper The present study aims to implement an approach for trajectory control of a 3-RPR parallel manipulator
Received 02 October 2014 over a path with obstacles in the workspace. For this purpose, using the spline curves approach and
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€ - based on the cuckoo optimization algorithm, a smooth reference trajectory with minimum length is
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generated in the workspace to avoid robot collision with obstacles. The performance and accuracy of

the cuckoo optimization algorithm in converging to the optimal solution is then compared with

fﬁﬁ’ﬁg’e"{,‘i;,ees of freedom robot the Genetic algorithm. In the next step, the robust sliding mode control technique is adopted for
path generating trajectory control of the robot in the presence of some uncertainties. These uncertainties usually
Cuckoo Optimization Algorithm include the lengths and mass of the robot's links. The obtained results confirm the demanded
§|?3?;;C§§5:3mcléiim Algorithm level of performance and accuracy of the cuckoo optimization algorithm. It is also observed that
spline Curve the optimal trajectory with minimum length is generated using the spline curves approach. In

addition, it is concluded that based on the sliding mode control technique, the robot can follow the
desired trajectory very precisely in spite of the presence of the uncertainties in length and mass of
the robot's links.
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6- Solenoid Valve

7- Proportional-Integral-Derivative Controller
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9- Cuckoo Optimization Algorithm (COA)
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1- Octahedral

2- Proportional-Derivative Controller
3- Transducer

4- Fast Fourier Transform
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