Downloaded from mme.modares.ac.ir at 15:11 IRDT on Sunday May 13th 2018

19-9 yoye 7 oslouid 17 093 1396 yuo ()30 Sl JwIiye dlxo

A3 ke dolinle =
= _
M . :;L
I Sl (Gwiigo s
mme.modares.ac.ir UTRes

PP OLAS! dlwgy (59 5 Sl £ b SO (o 5 il J 557 9 (S3ludns
Sealy) sans Mol jSus ola s dis jualid jasan s

Ol <0lpl Caiao g ple oSty (Sl pige byl pwlid)lS” gty =1

Ol ) o 5 plo SR (Sl i b3kl -2

Sl el o g ple olStily (Sl wdigen ool -3

b_beigzadeh@iust.ac.ir 16765163 _iuy Gosio (05 #

saSs Qe SleYl!

4 e SeoY] (Ko £ S GiyS 05y 4 (B S gl (&S Canl LS S'g g ey sl LSS gla Shg ales J (singl dlie
3 e Ko S il Wil by gl > cadls sl e 41y iy S 395 (5395 & (ol 5 39000m b e 153 139 i 10 ek

A ) o - 1396 313,505 : 5y
Fom dlie ol 3 w3 g0 JLE (ypr 2)90 1y loSiesi £33 S b (silse UiSI e Sy g Sz (Sen 98 @58 S s 1396 ,5 16 :cols s )

2 e 2l S8 sl Cambge U8 sl g prilieel (S ) el (Solind 5 (Slaip SVokeo gl 5l g s (59,5 Jao ol 15
ot 35 01Blp 5 ol dsdbise (sl 3a0T 133l 5 i ol 31 (o el (ot el g P8 (g3luonly pelaie 4y 295 oo a3 S5k S
Do S g silodnd plin & Cjgods (85 (ke 93,5 o0 58 (IS e Sl (iS50 g Sidgens 133les b el ] PP Sk ol
PR & 555 o)l el 9 (505 5 J8 U (Sl LSSl bl (65:53) )3 IS ol (bl 5l giluooly 5 Jols gl Sl s o5
o S pSan 5 o 5 el L8

&l

Simulation and impedance control of the grasping of a spherical, elastic object
with soft contact surfaces
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ARTICLE INFORMATION ABSTRACT

Soft- tips in human fingers play a great role in object grasping; especially when talking about isotropic
and elastic matters. In other words, stability of a typical grasp is exceedingly dependent on contact
conditions. Pure rolling (without slippage) is a kind of contact constraint which is greatly tied with this
feature; we have focused on modelling this type of contact in this paper where the problem of grasping
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Keywords: an elastic sphere-formed ball by a pair of soft-tip parallel fingers is presented. First, by modeling objects
Grasping, Fingers with soft-tips as a mass-spring system, dynamical and kinematical equations of motion are derived. Then, a position-
Isotropic based impedance control is developed. In order to implement and validate the suggested controller, a
Elastic object pair of soft-tip fingers, holding an elastic ball, is simulated in MSC ADAMS. This software begets a
Impedance control control block in the Simulink software as a plant of the control system. Thus, the process of grasping

Stability under the effect of controller can be simulated in a real time manner. The result of the simulation shows
the ability of controller in appropriate tracking fingers until contact with ball is made. Moreover, the
simulation results show the stability of the grasping process.
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Fig. 1 Lateral view of a finger.
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Fig. 16 Ocurring grasping

Fig. 17 Ocurring elastic deformation
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