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Study for Tracking Control of Autonomous Underwater Vehicle
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Abstract

This paper presents a design method of multivariable robust servo system for
tracking control system for AUV(Autonomous Underwater Vehicle). In order to
obtain the basic data for the design of the tracking control system, the control
algorithm is evaluated in the view of computer simulation results. The tracking
control is carried out for an AUV with 2 main thrusters, 2 side thrusters and 2
thrusters for the movement to up-down direction.

The results of computer simulation show that the proposed multivariable servo

system design method is an efficient method for the control performance of

tracking control system of AUV under severe underwater environment.

.M B

AUV(Autonomous Underwater Vehicle)=
2a FAF FAdeAoR oA dey,
ROV{(Remote Operating Vehicle)®} 943 +
#3171 Y8l = UUUV(Underwater Unman-
ned Untethered Vehicle)2 *#*27|% gt} 3

* abeabeleta et
= Rabiabeeta slopsred AL
e BaR AR st 7] A3 e

# AUVEL ROVE £A3t9 UUV(Underwater
Unmanned Vehicle, 2¥3 UV : Unmanned
Vehicle)zt &7 @ch ) AUVe| 33 A7
19702 dE 7)A A58 3¢ 250maF OSR
Alelze] el 4Age Astez she] 19799
Zapr Y ok ATA(CNEX0)S 4000m#F
EPAULARD% 30~6000m+ AUVe| 3afed z}
AelA] A7zl AYHL Uk B8 e



AUV AAAl ¥ A7

o] A FANY Air|e d72E FA
o2 Wiy AFF F83 Ak AUVe] o
A7) FFE 5 Welge AYE o|Esh: A
2" g A7t £25HE o) 2 on, 53
Aedoldes 2, JHEAZT 2 ARe] bl
Z2He Tz ok @\, Aejuby, Alelrle,
Dl J 7)eEe] At wel A d7E
el BFsw YAz 2 de) 22
o) 3 Alxdle) o] Fp5T Aow 47t
%E}‘\’%G)

2 A7l 447 20, Side F317] 2
o, Ashraraaly) odE e Aade gk
o 93k EE Heave Wike] Ao 7153le®
AA st o] AxEle W SEuAAE i
T ole] W Q%A AdwAAe Feigen
Aojubdo g BFAY st Ay Aow
AehE) = A RA AAE Fatdnt tO 2o
o QA AEHo)N e S Yl A
Axeid Aol g o)4bAl Aleiubgale s
T AR A7) AAnpde] whel Ay vy g
Alolsle & gt

A gHold AT EE AUVALS Ao 7}
AL A 5 gden, B3 g s
Qg AAML o 4 e

2. 28 AUVe| 23934 ! el
H} X Al
oo

2.1 28934

Fig. 1¢] B #HFEA | 723 ¢3uAAL
oh&3 2}

(M+myx + Dyx + Rx =
Fx + (1"tT)(Tl+T2) (2__1)

(M+m,)y + D,y + Ry =
. F, + (1-t)(P,—Py) (2-2)

(M+m,)z + D,z + R,z =
’Fz + (1“tT)(P3“‘P4) (2-3)

235

(0,0,0)

Zo

Fig. 1 Coordinate axes of AUV motion
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Table 1 Specification of AUV model

Symbol Description Values
M |Mass of AUV 10 Kg
my  [Added mass of x-axis direction| 5 Kg
my |Added mass of y-axis direction| 5 Kg
Izz  {Inertia moment around z-axis 5 Kg-m

direction of AUV
Jzz |Added inertia moment around | 2.5 Kg-m
z-axis direction of AUV

Dy, Dy.D; | Damging coefficient of x,y and | 2.5 Kg-m

z-axis direction
Dz |Damping monent coefficient of |1.25 Kg-m’s
x-axis direction
a Radius of AUV 0.25 m
tr  |Correction coefficient of 0.1

trust power

Table 2 Values of equilibrium point

Symbol Values
o, Uao 0.1 m/sec
Vo, Va0 0.1 m/sec
®o 0.01 radian
‘o 0.01 rad/sec

AgA AeiAAle] A B3RS Table 29
Table 3¢ ¥¥4 SWxZ} FX U Aleke
A1 (2-30)e dezr TFI Aol de F

[}
et
¢ 0 o 0 1.0e+00 0 ] 0
0 0 0 0 0 10e+®) 0 0
0 0 0 0 0 10etd 0
A-|o 0 0 0 0 0 0 1.0e+00
0 0 0 ~1.6e—-02 —1.6e-01 0 0 1.0e—01
0 0 0 1.6e—02 0 ~1.6e-0l 0 9.8e-02
0 0 0 0 0 0 -1be-d 0
0 [ 0 0 0 0 -3.3e-01
0 0 0 [} 0 0
0 0 0 0 0 0
0 0 0 0 0 0
B- 0 0 0 0
6.000¢ 02 6.000e—02 - (X)Oe 04 6.000¢ 04 0 0
e(me 04600()e046000e 02 --6.000e —02 0
0 6.000e 02 ~6.000e--02
2, 357e 02 ~2. me 02 0 0 [} [

AEE A7k 0.0lsecE ol4ts}t 3t o]Alsld A
B WA o9 e g 2}

A7) Ao & the e 23} WAle] Wot

22
T=

239
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Fig. 3 Simulation results for condition 1
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