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ABSTRACT: This paper presents a neural net based nonlinear adaptive controller for an autonomous underwater vehicle (AUV). AUV's
dynamics are highly nonlinear and their hydrodynamic coefficients vary with different operational conditions, so it is necessary for the high
performance control system of an AUV to have the capacities of learning and adapting to the change of the AUV's dynamics. In this paper a
linearly parameterized neural network is used to approximate the uncertainties of the AUV's dynamics, and the basis function vector of network
is constructed according to the AUV's physical properties. A sliding mode control scheme is introduced to attenuate the effects of the neural
network’s reconstruction errors and the disturbances in AUV’s dynamics. Using Lyapunov theory, the stability of the presented control system

is quaranteed as well as the uniformly boundedness of tracking errors and neural network's weights estimation errors. Finally,

nmerical

simulations for motion control of an AUV are performed to illustrate the effectiveness of the proposed techniques.
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Ao gAARANAY £25 [w,v,w,0,¢.1'2, F
Al (x5, 56,200, FHAFTAHO] (xp,y525)°1 HASISL Table 1 Maneuvering Coefficients about Vertical Plane

] % J2n o T 2]
A ?51% FHEA A el XWW (6,092 FNS [l Coefficicnts Symbols | Cocfficients
5 = w Bao 5
B} A Al O 1:}___ 1 & A2
AHE EdAAe tet anEad @, 2000). N I, 0.003007 Zd 0.072053
Surge Motion Equation: X -0.004544 M, -0.007991
. . . X, 0.044665 M, 0.006112
m[ Zj; vr+ wq_xG(rZ_*_qZ) j—ayG(pq_ 7’) +_ZG(D7+ é])] Zw -0.055827 Mw{w{ 0.000915
— 4 2
o Lok X 7 & Xgg") 5 LypX et =y Lp(X o Z, -0.089994 M, 0003514 |
2
+ X o) = (W= Bsing + T Zooud -0.084903 M, -0.016565
Z - - -0.
Sway Motion Equation: | 44 0.006450 Mg 0.050803
| Z, -0.028380
ml v—wp+ ur—ye(¥ + )+ z2lar— b +xc(apt )]
= 429 LY ot Yoy + 5 Li(Y v+ Vur)
+ _2.2 Ly Y,uv+ Yyavid) + (W= B)cos fsind+z, Table 2 Maneuvering Coefficients about Horizontal Plane
. . Symbols Coefficients Symbols Coefficients
Heave Motion Equation:
m 652.806 Kg L, 30 m
ml w—ug+ vp—z6(p*+ @)+ xrp— @)+ ye(ra+ Pl ; 0.003007 K, . 0.00:541
=B LifZ pa+ Zigdd + Z,) + G L(Z X, -0.002856 K, -0.003282
+ Z,) uq) + _210_ L”( Zw wuw -+ Zw{mwfu)l + Zvu v ) XW 0048376 1{ ¥y O(XX)378
+ (W= B) cos fcos b+ 7. Y, -0.052580 K, 0.000456
Y, -0.142642 K 0.002347
Roll Motion Equation: Yo 0.031859 M, 0.012568
. . ) Y - ! N - 006
Lo+ (L= Dar—Crt Lt (Pt (r= DL, |~ 0005924 : 0.00¢807
+mlve( w—ug+vp) —z6( v— wp+ ur)] Y, 0.036553 N, -0.006907
— L L p(K [ Ky AA) + Jl L p(K 1)+A ur) Yun 0.035929 Nyy 0.060634
Z. -0.034504 N, -0.003224
+4§~Lip(Kvuu-l—Klevl)+(ch—yBB)cos Gcos ¢ N - 3 0034163
. - ] - |
— (2 W—2zpB)cos fsind+1y 4 0022094 il :
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