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Representation of an Autonomous Underwater Vehicle and Trajectory
Controller design for in-water ship hull inspection
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ARTICLE INFORMATION ABSTRACT

Original Research Paper This paper presents a trajectory controller for a Hovering type Autonomous Underwater (HAUV)
Received 14 July 2015 Vehicle to meet the demands of in-water ship hull inspection. Accomplishing this task can just be
Accepted 04 August 2015

done by a vehicle that has all special requirements like high maneuverability, precise
controllability and especially, Hovering Capability. Utility of such vehicle causes increasing
precision, saving time and money and less health hazard for divers. Thrusters' configuration in

Available Online 21 August 2015

EZyL\JN\?rdS' terms of the number of thrusters, position and the thrust direction of each thruster is presented to

Ship Hull Inspection provide the most suitable formation in terms of less energy consumption, reduced complexity of

State Feedback Controller control strategies and controlling the most degrees of freedom. In this paper, roll degree of
freedom is just constrained. The controller that is demonstrated was designed based on the linear
dynamic model and then applied to the non-linear model to validate the controller's practicality.
This controller consists of 3 different loops, one for horizontal plane, another for the vertical
plane, both were designed in state space and the last one is a PID controller which is developed to
control the forward speed. In the next step, the robustness of the controller is investigated in the
presence of underwater disturbance and uncertainty of the hydrodynamic coefficients. State
feedback controllers have advantages such as being suitable for non-linear models, useful for
MIMO system and simplicity in application development.

JrsS s by ohlie @08 Jle iy ooy 0970 alo I e docio -1

2ot GgSw daas (610855 g praxi  Zawl 009y oljan jgye 5 jsue S3lo pensl-1-1

ol Shepe 5 QLT L YE Gla B wile 9By j900 5 soee 85 I dla il U gdl Ceons ol 5l 6ol poste 9 Wl ,s 4 plus] 59,5 0)lsen

Please cite this article using: “awlod okl Jud ©yle 5l Ao (ol 4 gl ) gl

F. Shamshiri Amirkolai, R. Hasanzadeh Ghasemi, Representation of an Autonomous Underwater Vehicle and Trajectory Controller design for in-water ship hull inspection,
Modares Mechanical Engineering, Vol. 15, No. 10, pp. 12-22, 2015 (In Persian)


www.sid.ir

owlBosma Ld) 9 (IS aelis painaudd YL 3

1 uhaS” 4339 w3 Jgdaie &3 OT pamno JHS A 9 b 33) JS 95 by 3 &)l

30 J5S 3l @Vl gl 4 (b p sl eele 5l 6ok o
YU Hgile cobls .ol 5L B8 ledlol 0,91 sy g b,y Cunbge
5 e py sbeojle SGLbl ol 3 Shop azpe alals o oS >
5385 el o il @ 5 50 el (eil el 0 )5 b
o3lail 4 b by (g par 380 Sledbl (g jglaes 40 g ol Bon adlaie
leogar i olbl, 565,05 Glocl, 0es Koy Ban 4 SIS
Sy 5 Ol S0 S cOmb 655 Brae Gl wile 9,8 4 e
Ao weldl S 5l gl pacs aile glacy,gele sy b cons @
25 S llas ol el il ol 51 eoliia el canslio 5 5oaiS
€9 ol ol sl s dnsle o 1) e cunlie plaaz b ool
Ce s a4y L SIL gl asle J S zolaw o aisly pizmen g oLy,
ol S e Loyl a8 Ay o3k wiile Slles plool il i
4y oo il jes ol 5l S by slacsly, ) oslicl
Sl sl Sty j5ilnl 052y Jodo 4 s Lol ol jo (Jy w0
Ll Olgieas Gurblineg mSUl glgel b JUS 5l eolaial (yrizmen 5 0052 Y
sk, sl s 1) 555 ols oMl S5 e by 5 el o
ol Cato s o3l oyl K A K ole Colli b i ) diaion
4 = . . . & . M 4 . 3 . ..
09 35l s )y wieligr Gl (g pdydllasil o7 50 o, 5l S
5 Vb Sledbl oz b slacy jpele plnl colld glls a5 onal 85294,
[3,4] <ol by sleoslu L bLLS | o 580

Lo S’ Aoy (o 3k Ay ) (yloliloy -2-1
Sheple slocusdae )5 (o)l sl (olla o5l 51 (S cnl 5l g
ool lo fiS ainy ow )3l Sz 590 ol 5l S (b sl
Ao 5l O (B ol Byb o ol ol sl solatuliass ST e
Colae wiile (Wi (Jg sl plolse plr oldl Jlas (@5l 6 5 ol
Sl Geieds 5 (S Sl (Bl plires gilnl 45k sl
S Sodol g ey g 1999 JL. )°56)—-:-°J pb Lis,ls )ik
G dd (S5 b SS90 oy 5SS xlan; b,y ool [B] w
Gl oS0 FiS oyl @ plidl (iS85 waw p Gn
S Wy S 0550 S 4 ) 09 5 0al S gl sy b,
RSk, el cwd o a5 ale il Sl esliinl b e 9 Wil o0
by b elpl dalsl jo sl o cuiS Gas a1y 0g5 (Ol 1SG L oyls
S0 Gl wes o8 o anils eles (iS5 A b o aleg s o) )
b o Sy aile fodom wiin IS4 b olacad o« o

e )3k JB gy cnl ko g g S
iS4 B cl (xhay aiedse by SO 2 ugte
2 7k 5 ey by o S Ay (qusy (6l 45 Sl mhans 5 il
Lis gy giwalols 5l oolitad b ol ol sl onds yme 2002 Lo
sl 5l Ko slaiges de.lojl [6] o510 oo (S 50 51 oo bl
3 ohl5ed 5 Cansd Langs 4 el Kty jale bl b oelans ) dkaion

1- ROV

2- Hovering type Autonomous Underwater Vehicle (HAUV)
3- Remotely Operated Vehicle (ROV)

4- Autonomous Underwater Vehicle (AUV)
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