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Autonomous underwater
vehicle,

Nonlinear observer,
Extended Kalman filter,

Hydrodynamic
coefficients,

Helical maneuver

The dynamic equations of an autonomous underwagédricke (AUV) are

described as a nonlinear system with multiple hggnamic coefficients whic

strongly affect the performance, maneuverabilitg aantrollability of AUV. On

the other hand, the vals of these coefficients depd on the vehicle speed a

the geometric properties. In this paper, the nonlineawdel identification

problem of NPS AUV I, as a six deg-of-freedom (DOF) autonomot

underwater vehicle, is addressed by using the meaticntinuous-time extended
Kalman filter (EKF) observer with guaranteed comesrce. To this end, ti

hydrodynamic coefficients of AUV are considered th® augmented sta

variables of a six DOF nonlinear model. Based anitipu-output data at the
presenceof the measurement noise of sensors, the statablesi and th

hydrodynamic coefficients cthe nonlinear model in a (path) helicmaneuver,
are suitably estimated by using the EKF observer.oider to analyze tr

numerical performance of the proposmethod, the dynamic equations of

vehicle are introduced, and a comparison is madedas the identified mod

outputs and those of the real mo
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! System Identification

2 Autopilot

% Linear Damping Coefficients

4 Linear Inertial Force Coefficients
® Nonlinear Damping Coefficients
® Planar Motion Mechanism - PMM
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! Computational Fluid Dynamics - CFD
2 Least Squares Identification

® Adaptive Identification

4 Persistent Excitation

® Online
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! Offline

2 Fuzzy Logic and Neural Network Identification
® Neurofuzzy Modelling

4 Support Vector Machines - SVM

® Torpedo-Shaped

® Circulating Water Channel - CWC
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! Lipschitz Continuity
2 Body Fixed Frame

Journal of Nonlinear Systemsin Elect. Eng. Vol. 3, No.1, Summer2015 VAFSLwsl o) ojled oy 93 (B 5 pmkige 53 o 8 sla bl 4 25


https://dor.isc.ac/dor/20.1001.1.23223146.1394.3.1.5.5
http://journals.sut.ac.ir/jnsee/article-1-118-fa.html

[ Downloaded from journals.sut.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.23223146.1394.3.1.5.5]

NPS AUV Il oudaws 5 55 (sl 0l aw g EKF s o Kooy 5 e 33T 4y 23 o o Jde glulis
Ol ST e 3 88587 L sokoam (Ol son 3o honm v$

gl 3 el 5 S (il a3 5 Lol 4 Wb e T e Dlasten ois (6,803 53 55 DB (55k5 S e
SaOles 5 by 5 5 iy o 558 gr by G Dlats )3 (b 5 ES o SVolee [V] 5500 8 8 5 05 T
p);%z,w;s,,Q‘yawéb,;..uf@;mz‘d&ow»qcﬁ,@@w,ﬁ;),uéu,mx L Sealys gk

g e 25 SRS

s Ol 5 s (Camd g glayln el &S Sl SVslee (st 50 3 ()

WS o (Sals SVslas gl gl g 5555 ol 51 eslizal (¥

Y- u;,f,mﬁésﬂ@);duMm;g.du‘;ﬁf@(,wé@udwﬁ&uﬂ;),u O - S ol
Ot b ge 48T e 55 3500 OT g 5 Camdgn o (Sl p e Slains 5 gen 20 (9305 a2y 23 LAUV S 6l el ol
&S a5 y3lid S0 O 13 Ty ¢ JSKE pl 53 el 0k 03ls 0L Y S 53 NPS AUV I 5kt 55, Slatbes (glaelSans
Jab 55 Jsl oS > 5 Cambge 4 LOT Sl Slithe 5 Jgl Slambue auw culil opl 5 odas o OLES 1) e Slatbes 4 Connd
Jsb 53 b S o 5 b g oy 6l LOT Gloj Slinte 5 2T Slathe 4w 53550 b pZ 5 Y (X Glay e
GME Cadle Gb 5 S g P s (Salys e sla e (1S p Cro g b 03, S 4T 5 G (P sl

el o S1,1Y s> s (SNAME 1950

Inertial Frame
(Fixed)

M,q&q
Sway, Pitch

K’ a & R Body Frame
Surge, Roll (Moving)
N, r&F

Heave, Yaw

Zw& W

V] &S o sl o ol yon « NPS AUV I e 5 b Sluamies (slaolans Comdgo 1) S

[V] (SNAME 19506,13 sL) AUV Jite oo 5 sl pice 1) Jselor

3l S g 5kt gl e Lo, skiE 5 lag s S b oS sl PR

Aol sblss sl asls @57
x u X (SUrge X s sl 45 &5 ~ 3
y v Y SWay Y s gl 53 S~ \
z w z (Heave z , g sty 5 oS ~ v
¢ P K (ROID X Jsb s Jgm it > ¥
0 q M PICh Y o0 s e d i 5 2 6
Y r N YAW) Z (65508 5 yme Iy it > 5

! Center of Bouyancy
2 Earth Fixed Frame
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! Euler Angles
2 Linear Velocity Transformation
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 Angular Velocity Transformation
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! Process Noise

2 Measurement Noise

8 Gaussian or Normal

4 Uncorrelated

® Cross-Correlation

® Expected Value or Mean
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! Differential Riccati Equation - DRE
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! The Components of the Inertial Forces and Moments
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