A ols o)less YWAA Sl oF o lods F ol 5 55 oy 5y (guoidigo aloo

o (S1y (a5 45 o (Soalns (S5 e 0uiiS S (A
e &y S5l hyy bl 2 0)97e dus 98y
bl g cwge Sl e 0B ol S ggzetils < ol (Lols 3L o

bagherfazeli2016 @gmail.com - 51 — 5leal - 5lgal e gl ol8isls - waige caSzils -3
s.moosapour @scu.ac.ir — )|l - 5lgal = jlgal ol ax gl olBiils - swaige caSiils -Y

5 Slae 555 sl ettt i ol 6 e 3 i by (Seolizd (8540 e 0SS S llis al o oSy
553 e sS4 03 )y Sl 5 Lo onsl Gl s o 0 oy (Sl S 5 Sn 5 e 5Sg )
5 ool o9 o DSl (g8 A5 pe O ygods o) paw 0aisS S jiun Cenglie 5 gol3] Az Gialisl glateds 8gd e ool
Siny 3 oolial 5 ge SIS JUfin j3 Sty ey 8IS el ouisS LS 0 Shae il pesdle Saalisd (85 2 0aziS J S
olitezél ply js ead >l eanS J7uS ity Suglie Sl (it pud Slapins ln 693 Sl (b Rl S plpred cdeacaSiL
ol jolaieay (b (L )3 09l oo LSl Bebld (65l (5595 5l ooliital b diy adl> pias (oilme (5 Il 09800 s 4 035
YL S kT e Sz (ks g 3l mizen 5 550 Y lp 38 A (55 5l (J S S 0 Stz sy e
dglin S50 533 o 00iiS S g5 90 b 0aiiS S oyl ool 0aiiS S sl byl sskiteds sl o oolil Copxbipas
WS 518 5 a8 ey iyl Sl U S oy shls ol s S 85 ams e ol (silotind s ool o

980 Je3hB (2bs) g 35me loy RalS ipiarns 5ol B

105950 dus gSuwg 5 ¢ shudal (e Ay ST 5l (6 S A e o (Selins o853 G rgaldS sleesly

Fractional Order Dynamic Sliding Mode Controller Design
for Triaxial Gyroscope based on Backstepping Method
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Abstract: In this paper, a dynamic sliding mode controller with fractional order sliding surface based on backstepping algorithm is
designed and presented for controlling performance of a micro-electro-mechanical triaxial gyroscope. To compensate uncertainties
and incoming disturbances to the system, a sliding mode controller is used. In order to increase the degree of freedom and further
robustness of the controller, the sliding surface is selected as fractional order form. Using dynamic sliding mode controller in
addition to the increasing the performance of controller, cause to reduce the chattering phenomenon in the input control signal. Using
the backstepping approach as a very powerful design tool for nonlinear systems, makes the designed controller more robust against
incoming disturbances to the system. Asymptotic stability of the closed loop system will be proven by Lyapunov stability theorem.
At the end of the design, in order to efficacious reduce the chattering phenomenon in the control signal, fuzzy control theory for
control the boundary layer and also adaptive method for online estimating the upper bound of uncertainty are used. In order to
evaluate performance of the designed controller, this controller is compared with two other sliding mode controllers. Simulation
results show that the proposed controller have a much less chattering phenomenon in control signal, increasing system stability,
reducing the rise time and better tracking.

Keywords: Dynamic sliding mode, fractional order, backstepping, adaptive, triaxial gyroscope.
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