279-269 yoye 1 o plois (16 093 1395 13359 )3 ()30 SuilKo wIdgo Ao

93 ol dolinle =
—5; =

Y ’ = i =

OV 30w S0 (wigo = & -
=L1\=

mme.modares.ac.ir T s

PeRwg S 30 3 9l b ebed 90 Olo) Sl g (3% dw oS J 5”2 14b

3 . . 2 .. 1 .
Plaay 1) Sl S9ue < 95 el
sy Ay i S J5S = st i) il -1
oy oy i S50 J5S = 3 s oo =2

Db b Slgpmigs (sxo oSl ¢S = 5 (owdige o )bdkiwl =3
brezaie@nit.ac.ir 484 i, sodio (L™

b Qs Sl

blshs o)l clolisel g cushd pae clyls b pé clapimmm 5| oS S (¢l diadgn pglie ouiS S G llio opl , Jol (g Alio

hioel b (ke (656 e gl piaes 5 Jlne ) (o553 So S a8 5 olly (oolaiing (hg) 9dise iy dgice dleld

1394 U104 :csl s
1394 3122 oyl

Al @ Jisey (253 s0 RS gy bl g oSt G55 e S Ll daite cpl (sl sl Jlgiad 955 wiygSl e 1394 323 euls » 4
wd S Jai )l ok (56 - ae gl mhue S o adgr oaSJ3S lp @909 Ol 4 G0 daw ol 23,5 o5l 5
3 adlai gy )3 50 035 o Shig s (38,5 )3 e Jle (o858 de 58 o (o K8 4y 5 0500 olals)] s
G 53y 008 J S (sblje j1.03,5 (o oalital (lal ()6 = (e gl s )3 Wiy (Sloyigras sl Jue 98] wiapsN) Jbens (o35 20 J 5
coriiS S osl Yl (Blizel g Coaldd pac ply 5> eolotitiy oS S el 4 plgice e Sy (853 Lo 0aiS S & e 87 s gl g
95 2 aallas )90 (g 0905 o)Ll (ST (B )3 S pr 0y D92 pie g Ao pouye slahg) 4 Cos FVL (o] Sen sy 55 s

gy el 3)Slas g plod (gilwand guls D35 o (gilwdnd )b 2,8 U () (dly & el gop ey s s

$b ) wd sl (ool (s9585 95w g, S0

A3 o i |y (oolerinn

Designing an intelligent finite-time terminal sliding mode controller with
application to atomic force microscope

Yasser Nikoo, Behrooz Rezaie”, Zahra Rahmani

Faculty of Electrical and Computer Engineering, Babol Noshirvani University of Technology, Babol, Iran.

* P.0.B. 484, Babol, Iran, brezaie@nit.ac.ir

ARTICLE INFORMATION

ABSTRACT

Original Research Paper
Received 26 October 2015
Accepted 13 December 2015
Available Online 13 January 2016

Keywords:

Vibration control

Terminal sliding mode control
Adaptive neuro-fuzzy inference system
Bee’s algorithm

Atomic force microscope for nano

In this paper, an intelligent robust controller is proposed for a class of nonlinear systems in presence of
uncertainties and bounded external disturbances. The proposed method is based on a combination of
terminal sliding mode control and adaptive neuro-fuzzy inference system with bee’s algorithm training.
For this purpose, a sliding surface is firstly designed based on terminal sliding control method. This
sliding surface is considered as input for the intelligent controller which is an adaptive neuro-fuzzy
inference system and using it, terminal sliding mode control law without the switching part is
approximated. In the proposed method, an intelligent bee’s algorithm is also used for updating the
weights of the adaptive neuro-fuzzy inference system. Compared with fast terminal sliding mode
control, the proposed controller provides advantages such as robustness against uncertainty and
disturbance, simplicity of controller structure, higher convergence speed compared with similar

manipulation . : > - .
conventional methods and chattering-free control effort. The method is applied to an atomic force
microscope for nano manipulation. The simulation results show the robustness and effectiveness of the
proposed method.
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Table 1 Parameters of bee’s algorithm in different runs
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Table 2 Qualitative comparison of three methods used in this paper
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Fig. 2 Overall schematic of atomic force microscope tip [33]
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