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FUZZY NEURAL NETWORK SLIDING-MODE CONTROL
OF AUTO DEPTH FOR AUV

WANG Wei BIAN Xin-qian
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(College of Power and N uclear Energy, Harbin Engineering University, Harbin 150001)

Abstract: A fuzzy neural netw ork (FNN) sliding-m ode controller is studied in this paper. The FNN is adopted to

adjust the control gain in a switching control condition. The controller is applied to control the depth of AUV

motion under the influence of ocean waves. The simulation results reveal the advantage and robustness of the

m ethod.

Keywords: AUV; fuzzy neural netw ork; sliding m ode control; depth control

1 5l %( Introduction)

AUV fEIKI s g, fEERER T, 18
HPRE S K AESE, EAFRMHUE R, Auv FI7K3)
TR ER AR A A, P, AUV 108 4 e L
PRI e (1. 30 A5 428 Thll ( SM C ) A 1T 841 R g L SR 1 —
Jiik, CEAANDEIINH, s ks
PN S 1) 2 B DL B SR TE %, A 15 AR A i
HAT Pt B, 5t S HOM AT IR R, T &

RS, 7230 2 B sh AT, R —4
AR/ A e 42 1) 198 2 gl ] A FG DR KR A 1 AT L
3 BT PR G BRI N, R A ISR
/N PR A2 T 98 A G [ 8 A . o K Y Y R 2
A G R A B EHe ), 3 /) ) 48 2 A AL B
SO, A I AN T, AL [ T AR e 2
45 (FNN) X2 0 o HEAT /2 e, DUIARAG R 4r
(Pl rEfE, 1990 R AT S

RS 2002- 11- 17

2 WAIRMEH NI AUV 12 3 J7 B ( Vehicle
motion model with ocean current)
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Fig.1 Principle diagram of FNN sliding m ode depth control
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5 PiE45 R 7017 (Simulation results)
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Fig. 2 Depth response of SMC
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Fig. 4 Depth response curve of FNNSMC
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Fig. 6 Depth response of SMC with current
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Fig. 8 Adjusting curve of k in FNNSMC
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Fig. 3 Rudder response of SMC
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Fig. 5 Rudder response curve of FNNSMC
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Fig.7 Depth response of SMC with current
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Fig.9 Vertical force simulation of wave

(F#EE 249 1)



