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Fig. 1 The USV subject to sampled-data delay
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U=7.8n/s, T, =1.8/U, T =2/U,
K, =-0.003 6U, K, =-0.00220°,
K, =0.06U, K, =0.16U,
K,=-0.58n/s, w,=2.2rad/s,
l=0.58 +0.67U,
K= 100763 0.2385 0.5374 -0.0198 0.39%3].

WA () =t =1, Blhz(0) = 1,82 X T4R%E
AR T 5 7, (A R G0 n] LA I A2 A e K i
EF 7y, W 1R e ISR 26 | SCRRL 27
ARSI T kAT 5 5, 3 1l AW Y A
SCHYTT YR AT LIS B B A I 5

4 HRIE

ARSCHIEGE T HAT I I 64 25 T Bcdl R A 1
I FERE P B ) 2R GERG S T R Bl 2 s DX 1]
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®1 ZH7(0)=1HHRERAER

Table 1  Maximum upper bounds of delay with given 7, for #(¢)=1

T Ik n=1

SCHik[26] 8.264 0

1 SCik[27] 10.712 4

AL (a=0.7) 12.939 4

3CHR[26] 8.306 0

2 k[ 27] 10.831 1

AN (a=0.7) 13.360 2

3CHR[26] 8.353 0

3 SCHk[27] 10.958 2

A (a=0.7) 13.820 0

AR 3% H 11 e DX T 7 JR Sy 0 285 A e DX T
FHHFRH T Wirtinger BUPASE MM 5 197715
AbP LKF A5 8000 B ), 45 A SO 5 vk 55 S0k
[26] SCHR[ 27 ] 8 07 vk 2047 He A, S5 R R WA 3C
Tk e AT B 08 <1 1 B/ I AR PR 45 SR 50K SR T
A 22 BIRE T K LR SRAE 5 1S 0 SE SR X R AR A A
LA R A 2

S 3Lk
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Stability analysis for a sampled-data rudder roll system of
an unmanned surface vehicle with time-varying delay

LI Tieshan'
116026

BAI Yuming' CHEN Zengzhi' SHAN Qihe'

1 Navigation College,Dalian Maritime University , Dalian

Abstract This paper is concerned with the stabilization of sampled-data-based unmanned surface vehicle (USV)
rudder roll closed-loop control system.Considering the delay in the sampling process,we discuss the dynamic delay
interval method and construct a corresponding Lyapunov-Krasovskii function ( LKF).This method extends the fixed
interval to a dynamic interval , which not only relaxes the restriction of upper and lower bounds to the delay interval
but also can obtain a much less conservative delay-dependent stability criterion based on linear matrix inequality
(LMI) .Therefore ,one can obtain a much more relaxed criterion to analyze the stability of a sampled-data-based
USV rudder roll closed-loop control system.To this end ,an example is given to illustrate the effectiveness of the pro-
posed method.
Key words sampled-data system;unmanned surface vehicle (USV) ;time-varying delay; dynamic delay interval

method



