CEVECI | Mok OE T O Kk % o W Vol. 42 No.9
2010494 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Sep. 2010

725 P AT 7K T A O 5 3 Y B B A A 4

(L WRIETAERY: A ZhlerBe, /KT 150001, panlixinl @ sina. com; 2. PNSEHT Tl K% fEEABE, SEH PRI 010051)

B OE: N TREEEEEE R, R AR R A R R R SRl R A A bR

T AT 1 2 ] AR B AR A AR Y I O kL T R DAL A R AR A B e 2 KOS R SR A M 1

VI, BT L e AV, DRI T AU A AR R R AR R R R R A T R

ﬁﬂb%”%]%/mi HAREMERNGBRAZL A EEE AT AERATELBE. GFEFREA, K
AR T T LK ATAT A K T T R B

%%ilﬂ: T s A 5 L1 5 AR 5 B 5 2 T FHIR

FE S U666. 1 XEkARERG: A XEHS: 0367 -6234(2010)09 - 1462 - 05

Modified variable structure control in rudder roll damping of
submarine near free-surface
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Abstract; A new method for design of yaw and roll motion controller is proposed in order to improve the per-
formance of roll control. Variable structure control is applied, which is based on the nonlinear model of sub-
marine motion and the principle of rudder roll damping. Sliding surface of variable structure controllers is
founded with corresponding error and error derivative of heading angle and roll angle. Exponential approach
law is used to derive the control algorithm for yaw and roll accordingly. Then the total control law for rudder
steering is obtained with weighting method. Two adaptive neurons are used for online adjusting of approaching
speed, so chattering of variable structure control is restrained. Simulation results show better horizontal maneu-
vering performance of submarine navigation near free-surface by using the modified variable structure control.
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