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The command belongs to the man on the deck (it would be copvemi€nt
to give him relevant information on next QPP)




* During quiescent periods the ship motions are smoother,
corresponding to smaller waves

* In some applications it is convenient to predict, with some
time in advance, the advent of quiescent periods

* For example, the landing of helicopters or UAVs on ships
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Three aspects are involved:

Ship encounters wave and moves

This paper focuses on wave propagation prediction
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* The waves height is measured using a X-band radar
and a computationally expensive processing

* The prediction concerns waves one by one,
it is not statistical prediction

To give an idea of dimensions.
If one wants a prediction horizon of 30 seconds,
then waves must be measured at 450 m distance
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Classical decomposition into Fourier harmonics

VV\/\/ — 5 HF lowspeed
AVAVAVAVA

wave NN V\/

LF, high speed

While the wave moves, its shape changes
since harmonics have different velocities
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Large and small wavelets
(same family)
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Mother wavelet

HF, slow motion

Baby avelets

<——— duration ————>

Wavelet type: Morlet LF, fast motion

Signals can be decomposed combining small anM




The proposed method
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How to predict the wave deformation
along propagation

Distant wave measurement

[ Screen ]

* Propagate (move) the wavelets Wavelet Wavelet
Synthesis

(recovery)

*Decompose into wavelets

« Recombine the wavelets Analysis

after propagation

Coefficients
(matrix)
Propagation
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Arrangement for wave propagation measurements _
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Line of sensors
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12 regular waves and 3 irregular seas (JONSWAP) wereM




Propagation velocities
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Signal A Signal B
Vp of regular waves
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Regular waves propagate
~according with theory
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Irregular seas
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Largest peak
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Propagation delay can
be measured using
cross-correlation
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Irregular seas
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WI2 at a (k) and b (r) (295sp delay)
L L

the propagated wave is shifted

\ * Once delay is determined,
“/ W In order to compare with the

original wave

Notice the deformation after 67 m of propagation
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Implementation of the prediction method

*We take succesive segments of wave trains
e Computation speed is required
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The analysis part
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Measurement Shift right after each cycle

/

Analysis window (300 samples)

The analysis

Propagatlon

Waves are decomposed
into wavelet coefficients
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Here we propagate the
Wavelet coefficients
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Propagated waves are

recovered from
Recovered signal

propagated wavelet




The synthesis part
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Irregular JONSWAP sea
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Irregular JONSWAP biased
towards High Frequency
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Irregular JONSWAP biased
towards Low Frequency
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RESULTADOS PROGRAMA QPP

QP: H180,v19, SSN5
— PQ de suficiente calidad
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* Good results, and some improvements are under way, close to 90%
goals

*30 s, of prediction horizon can be obtained with 6 s of computation

* First coupling with a ship motions model show satisfactory

prediction of QPP on ship







Smoothing warships movements

based on wavelets

o basandose on wavelets
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escent Period is known as the period of calm in rough wacers to allow che
m operations such as landing aircrafts and unmanned serial vehicles (UAVS), aswell as the entry of
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Dencro del ambito del comportamiento en la mar, s¢ denomina Periodo Quiescente 2 2quellos per

»dos de cal

que se producen en un estado de mala mar que permiten al buque llevar a cabo operaciones como pueden ser

el aterrizaje de plataformas aéreas, vehiculos aéreos no wipulados (UAVS) o la entrada de lanchas en el dique. E

érmino quiescente hace referencia al i

rvalo de tiempe durante el cual los movimientos del buque se encuentran
dencro de los limites aceprables para llevar a cabo una actividad determinada. Las claves para llegar a predecis los

Petiodos Quiescences estin en ser capaz de llegar a medir las olas desde una distancia adecuada, y ser capaz de llegar

a predecir los 1
deberdn ser tenidos

imien:

5 que dichas olas inducirin en el buque una vez le alc

&; ambos aspectos son cruciales y

en cuenta, Muchas de las operaciones que se realizan en |2 mar se llevan a cabo

ajo condicianes

climaroldgicas adversas, y es en estos casos donde surge la necesidad de determinar una “ventana de oportunidad’

que nos permita Ilevarlas a cabo. El articulo trata de explicar desde ¢l punto de vista de la prediccion de periodos

siescentes los siscen

de medida de olesje mis prometedores, actualmente basados en ra

pero la inqulecud

s¢ si queremos una prediccion de va

s segundos en adelanto es necesario medir las olas a una dista

desarrollo matem:

etros, para ello we describird el nu co basado en “wavelets" que se ha empleado

para determinar la deformacién que su

1 las olas desde su medida inicial hasta que alcanzan la placaforma.
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