J S oo

|
‘T" ISSN (print) 2008-8345
c ISSN (online) 2538-3752
E

. . el . FIIrS
TP aoein A Ol oY o,led )0 Ao o)

[ Downloaded from joc-isice.ir on 2026-02-14 ]

[ DOR: 20.1001.1.20088345.1400.15.2.10.7 ]

S 4w (SLad H3 UId F 095 2L 93T (Gl g d9um-Ob) Bud b))
(Solzd Flaw 57 b

Y‘YL;GB.JL Cu;:— c\‘s;l«é.a) (=L€J\

ramezanielham@sel.iaun.ac.ir i ! esuT Cos ¢ oDl 33T ol8tils (LT Lz domlg 05y oonign 0K (G p iyl i, '
shojaei@pel.iaun.ac.ir ¢l ) esbT Cas o codlal 35T ol8tils (LT Ui domlg 05y omnolign 0K L3N A

Ot U Gz ¢ oadhal 33T ol 03LT Cammi ol ¢ nble ol 5 Jlisms 315 Sl S e r

WA/ VYA b WAL/ FNO 1kl g WAANV/YE 3l s

23 Sm e (5Lb 3 013,85 g il SS9l )35 K sl 3 0les e sy J RS dlies cdllie ol )3 Todey

23 bedsl ¢ 53 5,8 o 3 g 3p5m (Soalies o J ST L (e 531 UL 2 5 sl 51 BU pslael DL 5 s fnal 5
S JES lb beps o8 5335 8 o Ol 5315 o b 08 gy sy Slvlome sl Sty ((Soles o J 557 3 5
Sk O 5y gt | Ken Tor U S5 4l 4 (63 3o 0o 33 s Slallast o 5,5 a8 015 o 35ubme0le
3 s O 4 eolgiy s liSTJ 1S oIl Ll sls oslinl polde Siolas oS J S Gl e e Gla sl 5 Hsls psbaal
Ol OT Slasl 5 (5l el Ble 5 5l ealinal L 53l J 287 b (o) 3 Shas 0L 5o 353 o0 LB D5 (6055 bl

Al sl g esls

é._.al.’.::c]aaue.,\.‘.isdj‘;sabjdmQUJAMJJZSAQ‘J;:‘,}&}:})}@:‘Su\.ﬁlrQw

Finite-time Target Tracking for an Autonomous Submarine in
Three-Dimensional Space by Using Dynamic Surface Control

Elham Ramezani, Khoshnam Shojaei

Abstract: In this paper, the control problem of a finite-time target tracking for an underactuated
autonomous submarine is considered in three-dimensional space in the presence of unknown
disturbances caused by waves and ocean currents via Dynamic Surface Control (DSC) method. At
first, computational complexities of the backstepping method are greatly reduced by employing the
DSC technique. Next, by designing a finite-time controller, it can be demonstrated that system errors
converge to a small region containing the origin in a finite time. An adaptive robust controller is
employed to compensate for unknown vehicle parameters and uncertain nonlinearities. The stability
of the proposed controller is demonstrated by an analysis based on Lyapunov theory. Finally, the
tracking performance of the proposed control scheme is simulated by MATLAB software and its
effectiveness is shown as well.
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