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Mathematical Model Identification and Optimal Navigation Control for Automatic Navigation
of Underwater Vehicle

Jong-Hwa Kim+, Kyeong-Ho Son++, Gil-Yeong Kong+++ and Seung-Geon Leet++++

Abstract : This paper presents an integrated navagation control concept for underwater vehicles under high speed navigation
circumstance. First of al, in order to control an underwater vehicle with respect to automatic navigation, an integrated
navigation control method is suggested in view of synchronous control for course keeping, diving and depth control. An
exact nonlinear model equation with six-degree-of-freedom is derived for control algorithm. To identify various hydrodynamic
coefficients of the equation, an experimental approach is introduced and results are demonstrated for MANTA type model.
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Table 1. Codition for oblique towing tests

Towing speed (UO) =1.0m/sec
Reynolds number =1.75X 108

Test parameters

Emerging depth 284 0 st 0.77mel 9A
x” 6=0" ~+10° (Ap=5")
Angle variation =0° ~+10° (A9 =5")
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Surge Force (X) Sway Force(Y) Heave Force(Z)
X, [-0.01558745] ¥ [-0.25569756| Z | 0.05195799

C o1 0.10622219| Y, |-0.00854580| Z, | 0.18706832
. |-0.00923463| V., | 0.00152828| Z, |-0.55938459
X,, |-0.00751184| Y., | 0.21156224|Z,, |-0.20435160
. | 0.11039679] Y., | 0.01953400|Z,, | 0.12962159
Y, |-0.01962974
| 0.30671499
Roll Moment (K) | Pitch Moment(M) | Yaw Moment (N)
K, |-0.05857004| M, |-0.00288206| N, |-0.08300116
K, | 0.02861499| M, |-0.00080282| N, |-0.00634453
K,, | 0.07278611| M, | 0.11066101| N, | 0.08895570
K,, |-0.10868190 N | 0.00378606
K, |-0.02013904 N, | 0.01668234
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Fig. 4 Roll and pitch oblique mechanism for MANTA model RO FEEE
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