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Abstract In this paper, we design the ™ controllers B PR B P WL HAR Fole HT
satisfying robust stability and performance for o]z dA7 gas
underwater vehicle. The underwater vehicle has B o=EdiMde Seviy 284410 AnAdE
computations delay time and input delay. In addition, 7HA Y #ESEAY] HAAAT HT H%E U
there exist parameter uncertainties by the roll = HY Aoj7lE dAS Az g ndad 9 om
motion coefficient error, bucyance errcr, and gravity ZhulE Ao digh BRAA FrRE ATEH
ertor, We design the H~  controllers using R }{?E‘flif}ﬂl-. E AP AEE pade <A}
model-matching method and check the performance HHAlE ol &3 EFgdde R Tt A Ao
of the proposed controller by nonlinear sirnulation 18 FEIEA SEWHAAA TEAHA ZED 4
which includes time delay model, sensor error model, Aeat 52 23 A vidsl Alagof HE
and actuator model. shiz WHE MBI AL T A7y s P
3
» ] _

#op49dd Ar78es Nyquist 4% 2 Bode o. H” Aoj7] A4 ¢xes
MEZE AMR(TISIE e, ol g9 RIEY A2d AzAd 2 mleprle] BEAHL e A2l
g Aoz} A AL E HHey YFH ML E 2(t) = [A|+ AN D+ Ay x(t—d)) +[ By, + 4B, Ju( 1)
Alolo] HAFo] i tiEg A2 o7 dA + Bugdi—d) + [ Bu,+ 4B, o)+ Bugelt—d) ()
AL gsly|oie olelgo] UTh olgRe gdHE B2 sty =[O+ A0 D+ Coxlt= g+ Dy, + 4D, Jael 1)
g7 18] AEEE AEg =98 A7k de] Ao + D, t—d5)+ (D, + 4D, Jun + Do (£~ dg}
71 AA714 LQG/LTR #4{7lo] =sgiar} o) & pelecr d7AM, x(HeR"= A, WHeR™: A

o BEAA gF melst FASUG. mebs

. i el Ty SEES w;(t)ER”‘t‘ A, yHeRE FHHEF I
Aol F o oohEe Aladg Aelg & v opsl npes e
Do B Eeisre Meel dane nan  CPUT dodE U AEY N2ALY R'E 3
T ANUE H” Aej7] A6 2@ A3rt $u 4 *—J*%%_% ojefaty RE PP HAg Fdg
Agw 2ok 1989d Dovle S[31e] H™ #Hlol7] 4 7izick ANzEAE 2 2 sy BEd4de o
A7l el ANH G AN F R $8E # EHEN PEE AUZBE AHeE

We wRol M¥HT Yrh FFLTAL e 4 , 44 4B, 4B.) = HA(E, E, E,].
sHoR FAASH Afds BHay gar & [Aze ™ Bue ™ Bee 71 = HyblBy By Eul. ()
Aaa, ¥ w2l olg] s4x wldg gLt & . [4cC, jD.,. AD‘J‘] = H,4lE, E, E.l
Asdpz 8¢ A7 AL AP agn & (Coe = Due ° Bue 71 = M AMEL B Fal
FEEM £rUANe AAN2EE FaHoew % el Eﬂﬂﬂ A7, Hywst Eauis A3AD
e FAY 5 §17) dgo Y mda oaf 8 opgdd p2g vEde dugle A5Rdeln
2 Suralu), o2 Azt MAE Aoy da 2 %.f:%f»ﬂ*%‘: Alﬂxl@.%ﬂ« Pade AH5HE o] #3}ol
ooy R Aee BAwA Rae A9 wrh AAEe 9B A % o] muuse] A7ta
elEz Axge BEedel we FAHY W d3tg pHAYgoR VFIY AARY FFLEA
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Fig. 1. Controller design configuration.
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Fig. 2. Generalized plant configuration.
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Fig. 3. Unit step response of yaw/roll controller.
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Fig. 4. Vertical PID + H~ controller design configuration.
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Fig. 5. Vertical controller design configuration.
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Table 1. The value of initial attitude.
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Fig. 6. Horizontal trajectory for simulation.
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Fig. 7. The simulation resuvlts of nominal system.
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Fig. 8 The simulation results of parameter uncertain
System
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