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Adaptive fuzzy sliding-mode controllers of

uncertain dynamic nonholonomic systems
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Abstract: Based on the velocity tracking principle, a new adaptive fuzzy sliding-mode controller is presented for ensuring
convergence of uncertain dynamic nonholonomic systems with unknown paremeters and extemnal disturbances. The new con-
troller can make the generalized co-ordinates and the generalized velocities of the closed-loop system converge to preset bounds.

The simulation results show the effectiveness of this method.
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2 (@)@ R (Problem statement)
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Bo(g)t + J'(@A, (1)
J(g)g = 0. ' (2)
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A J(q) B(n - m) x n {TWHBAERE, BTLLIA] i =— kx, + Sy,
KB m DndEFEEg (q),,8.() IR I(F [Y = AY + AYS,/x, + Sp[1, = bT]T,  (7)
FTEIE—AE,IC g(q9) = [a1(g), . ga.(g) ], W $ = F(X,S) + B(X)r.
RR(Q2) HEFE m dEm & o 15 R

g = glg)v. (3)
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Hi(q)v+C\(q,¢)v+6G,(q) =B, (g)r. (4)
A
H(q) = g'(g)H(q)g(q),
C(q,4)=g"(¢)H(9)g(gq)+£"(g)C(q,9)g(q),
G (q) =
g7 (g)(G(q)+T)+g"(g)(F,g(q)+F.(gv)),
B(q) = g7(g)Bo(q).
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2 = uy, (5)
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S 117 M RGE(S) HERARTELER X =
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Y= (A + bc")Y.
He A = diag {k,2k,,(n - 2)kl,b = [1,-,1] .
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AR B N F REARIUT E—RHER

k=T 00

0 A,+ch] ’ A,:[b Az] ’

F(X,S)=—Hy " (X)[C3(X,X)(S+uy)+
Hy(X)(ug+8)+G5(X)],

B(X)= H;"(X)B;(X), Ay=diag {-1,-+, —(n=2)}.
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controller)
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4 FE4i£(Main results)
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5 {HEZEBI(Simulation example)
— KBl ANKsh 1R A
109 = _f(Tl - Tz) + Cl,
mz, = Acos 6§ — %(r, + Ty)sin 8 + £y, (21)

miz, = Asin 8 + %(rl + t9)cos 0 + 3.
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q = g(q)l), Ml = diag(lo,m),
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Fig. 2 Response curves of ¢
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