| J A dme

? ISSN (print) 2008-8345
c ISSN (online) 2538-3752
E

PF-VY aomis (ATA8 Dty ¥ & led N F le- o,

[ Downloaded from joc.kntu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.20088345.1399.14.2.5.5]

b g JESN Sl b g WSl 9 (e polie (J 5 sl O (o100
@'ﬁ &)}QT e)g)lrgé G.Z”J'.“& Aol yo Dlbos Hlis|

" Gtazes 31,3 e T 5ly B Loy ¢ 3 (g ghas e

motaharifar@email.KNtu.ac.ir ¢ qwsb oWl oz axl s nio oli1s o 25 05 5 05 omign (6555 (S potils
taghirad @KNtu.ac.ir ¢ o b ol em 4ol anis oKiils o] 58 03 5 (G p i 51SC851s oolwl ©

sfmohammadi@tums.ac.ir « e S5 pske oils (28 05 8 cpior Slickos 33 n L5305 "

WAVNVYF L5 WAV ¥t Sl WA/ 0/ 0 sl als VWAY/RY/YY 1SSl s

335 e onls drw g ol sl S alele 6l 5,8 pSNl e S5 St le &5 e ol 3 oS
33 ) SHESG a8 ek gr plonil s 5kl b5 (S ilie Dppo 4 (2 Slles (ol 25T i Sl
Loy 55t a5k & ol Sl &SST o8 e 338 oo 5SGT Wl 5Lt 55 o8 (Sas Gl ST 5 Sles 3 1>
L okiws (Jlazl Slalzdl 5 wled dtlde Dlles 53 5laws 6 g 5 Ol asil 55, D50 53 Ll 5 (oo sl 355 o0 plwil Hlzws
53 3kl Cows (59,5 cled Jimte 355 4 slans 1) Jee slastl (Ollas plail o 53 3L 536 slal KT (sl s s
;,,:6.,Ja-.;a;uwwL_.wcﬂ_...s,a‘&:;?A4;L.,L~,~\uu;_~\p.>,:_,.uu;;ﬂ,\?mouw&yq;uu&,b;tp)élf
IS 51K (sl sl (la oS’ S sl andls Hlal 5o 1y (ol 1l sl Sl o SNl sl 3y b ol 516
Gl e s 358 ga oo (Il 4 (63959 (501 oy 3l ool b de gazme JST (0L 105 on 0313 a5 $SKtn sla
S o o 1y golgiin J S kit le s Sles Comes

.(a)u.n JJ.'.'S ‘Ls:-ba.- u:')}ﬂT “’_g:;;.h alolu Lg‘_g.:;"\;.) :gs-\.gb’ lods”

A Robust Controller with Online Authority Transformation for
Dual User Haptic Training System

Mohammad Motaharifar, Hamid D. Taghirad, Seyed-Farzad Mohammadi

Abstract: In this study, a force reflection control structure is developed for the surgery training
haptic system. In the surgery training haptic system, the surgical operation is cooperatively performed
by a trainer and a trainee. The participation of each surgeon in the operation is established through
their own haptic consoles. Although the operation is primarily performed by the trainee, the trainer is
able to interfere into the procedure in case of observing any deviation on the part of trainee and correct
the probable mistakes. To transform the task authority between the trainer and the trainee, the hand
force of the trainer is reflected to the hands of the trainee. Utilizing the haptic system, the position of
the trainee is transformed to the hands of the trainer, thus the trainer has necessary information
regarding the current position of the surgical operation. Stabilizing controllers are developed for each
haptic console. The stability of the closed loop system is analyzed using the Input-to-State Stability
(ISS) approach. The simulation results confirmed the appropriate performance of the proposed
structure.

Keywords: Robotics, Haptic System, Surgery Training, Robust Control.
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