374-365 oo B8 o lesb 16 0931395 YLT () e Silfo wliye Alxo

9 eke Asliale =
—5;
. . '-,_t é
OV 0 Sl wigo c 5
Yany
mme.modares.ac.ir WO 2l

9 i Sy ol wloly 1Ky Gilgn by Hlsl Bua W SHludug
(ol d

B3 el yuan g S ol paS (adidl s IS e 06 s

Slsmllyer dated olSily (SlSo (urine 58> gooily -1

3ol pon g o8l (SlSo wines yb3liul -2

lealighyen tadd oy (SOl pwdine yluiils -3
ghanbarzadeh:a@scu.ac.ir 6135743337 : s 5eiu jloal *

N dlie CleYlb!

o 3o Seelyd g (Slatn (3,Skae (slaadls 1S ol a2 b (silge by )l slayzal)l b ol dlio > el gl e
Slogally s g Lo o5l 298 diage BanA e 955 (Siloding pRpsS) ) eslitl b by BBl s dBS )3 1395 cgeny/ 14 et

: ) ; - 1395 sb,e 21 1 5 ks
Ce g oy slbadlie ho odimdbls)l a5 oS Ly ple 5 b gzl o (eeSae Sleiow 4 baiype lalg) «ly ol wiin 1305 15,08 21 fculu s <)

§ s Sope 4 by il i (5550 ggarme dumlne Goob 1o Cundty l e (slaygls slocie s )3 9 b s ol k5
urle dl g iy g e (Silols Camdg die (ugSan 9 glil oyl e 1S Jas Jolia (Jy9d sy sl I35 (55le oy
J22 sloailia oxind S| lsiear py2 (pnplo i b 2980 sebaie by (Slatow ylan (6505 Gl Glaieds o 00585 Slois Olee
GBS 5 5 b g ) Sl gyl g e (Seolyd Sloo 25l Sl 0 S Jas Jolho (6,98 b 5 285 (s e Sl ol e
s 5955 i ppSU ) odliel L 13 ol jlbl his s lyteds (oS (o)l 5L 3 (Seolnd g (Sl (905 sl 4:::» ‘S’LM:;
2995 o)

9> Gln 2bid 9095 9 Jlojgsn ol (5 > Codgiome Jold canlio iiin glaad jglate [y 9 o0 dinge ebin N>
ol 045 )] el glial (claguol odimd (lis o dduadis (ilwding 4 baise 85yl HIgas g o 488 a3 13 ST slacundge
25 ok ey Ay (Saolind g (Siloiw (60,Shos (sl jasls polis y 11Ke @y (gilislo (sl o)l i 13l glajlages iman

ol oady 03l Gl las 5y90 )18 glad 13 (60,Sles slo il & 59 Coles

Multi-objective optimization of Hexa parallel manipulator based on kinematic
and dynamic indicies
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this study, the effects of geometrical parameters of 6-DOF Hexa parallel robot on kinematic, and
Received 03 May 2016 dynamic performance indices are investigated and its structure is optimized using the intelligent multi-
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C ! objective Bees Algorithm. In this way, after describing the structure and specifying the geometrical
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parameters of the robot, inverse kinematic relations of the robot are obtained. Jacobian matrix that maps
velocity from joint space to Cartesian space is developed. Mass matrix is obtained from calculating the

Keywords:

Hexa Parallel Robot total kinetic energy of the manipulator in terms of the actuated joints vector. Inverse of the homogen
Kinematic Dexterity jacobian-based condition number is considered as an index to evaluate the kinematic dexterity. Based
Dynamic Dexterity on mass matrix as relation between acceleration vector of the end effecter and torque vector of actuated

Multi-Objective Optimization

- joints, dynamic dexterity index is presented. Using the multi-objective Bees Algorithm and considering
Bees Algorithm

dynamic and kinematic performance indices in a pre-determined workspace as the objective functions,
structure of Hexa parallel robot is optimized. In this way, the proper geometrical constraints such as
limitation of universal and spherical joints, and singularity avoidance constraints are considered. Pareto
front of the multi objective optimization of the robot is drawn. Diagrams of the kinematic and dynamic
performance indices variation in the workspace and the effects of geometrical parameters variation on
them are presented.
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