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Discrete Application of Wave Board Transfer Function
in Time Domain
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Abstract () In a computer-controlling wave generating system, it is sometimes necessary to incorporate
the discrete transfer operation of wave board into control circuit in order to control the system
in a more delicate way. A numerical filter simulating the transfer operation of wave board in time
domain is designed in the form of a discrete recursive filter. The filter was applied to some example
board inputs for either regular or irregular wave conditions in order to evaluate the filter performance.
The filter outputs were compared with the results of theoretical analysis or the discrete convolution
method, showing their excellent agreements. The discrete realization of the filter presented here is
in fact of the bilinear transformation. It was shown that the transformation always avoids the aliasing
errors, being surely applicable with a sufficient accuracy even for the band-unlimited transfer function
of wave board.
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Fig. 1. Definition of the wave generating system; (a) coordi-
nate system, (b) transfer operation of wave board.
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Fig. 2. Modulus and phase of the transfer function of wave
board: (a) modulus; (b) phase.
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Fig. 3. Variations of filter coefficients, ¢ and & with respect
to the change of water depth.
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Fig. 4. Comparison of exact and approximated transfer func-

tion of wave board for h=05 m: (a) modulus; (b)
phase.
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Fig. 5. Results of the filter application for regular wave con-
dition (H=005 m, T=07 sec); (a) board input signal,

(b) water surface fluctuation at the board face (—:
exact solution; ---: discrete convolution; oo : filter).
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Fig. 6. Results of the filter application for regular wave con-

dition (H=005 m, T=20 sec); (a) board input signal,
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15 m T,=20 sec.
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Fig, 8. Results of the filter application for irregular wave con-
dition (H,=005 m, T,=0.7 sec); (a) board input signal,
(b) water surface fluctuation at the board face (—
discrete convolution; oo o: filter).
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Fig, 9. Results of the filter application for irregular wave con-
dition (H,=005 m, T,=20 sec); (a) board input signal,
(b) water surface fluctation at the board face (—:
discrete convolution; oo o: filter).
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Fig. 10. Band-limited characteristics of board input signal
and resulting water surface fluctuation with respect
to the unbounded transfer function.
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dulus, (b) phase.

BT 25 ¢ M2 REIE SRS Falpol
wHE s sebd 4 Qloh Fig 122 —EHP
s F TUEEREE e AR ZEe e
firife] Fuhao) W stel] meh Wshe HES R T
ek BEels, A 8], olE MEEE R K
RBEREd e sdabn, Faart 3712 £5F o)
59 zelrt FmgE & 5 ek 2L KEW
WA aEte] odubAel Fug RAQ SHz7MA = 1
Hell A o] o5 zlol= AL ffgstcha HolAm =
B o) Aee] HAdg Aoz dddrk

5 #

=

P Al wlol A e BHAIERS TS

2 sty 93 BEgE S Ak gEHe
235 FFS BER BERSel NI &l A o
KEEES A53hs 7158 7HAvh BE 9 MeetS
q537) Hste] BRI = THRAR sk
zstd AJel Azt £AAYE A A9 9
Bl Hifje] Ei 2% =v SRS Az}
o 2 dAFE gk

A3 BFEREE AAd RS REE
AA wer BEEE EEIEI(High pass filter)eh
RO <H8-5 Ik 2o HHE BEYeE dd=
BHs7) SAste] EERES —EHIES °)&3=
B, ER AREES e 299 [EEEEe)
et} B EERES 28] i A
Aoz Aedaiylch of7le A= dEle] EEAE
T A ERER S Sdste EE
R FBEGTS IRE Bl RARC) Fo $£8
AES A gt ERPERTE BEER
o8 NEShe Fiabe BT ERKEN A JH
22 Hdske BRY Fos BEWAAME 24 £
A7y AX B wRIAT

R SEE REEERAA EELR FHE A
B THEER 238 dFed= {48 5 ok
opebAl, 23X A5 FifEEEE A=Y 29
22 o]gd 4 glow, AFHRE HifEhs A=
ol Hgiell HirElel FelE WA o] 4T
T ek BEe HAo| vlnA Zhdelr] gl #
HAL B Alzbe] ATEElA] odom, odubdoz =
ozl dlolel BRI F5-38] BEd 5 U=
KES 7Rl

H O

K PIREEE 19936 BT wgos
TR “YERH SR 22 BIEE ALY S)
BroegkRol A HEd AU,

SEIR

Bracewell, RN. 1978. The Fourier transforamtion and its appli-
cation. McGraw-Hill.

Bullock, G.N. and Murton, GJ. 1989. Performance of a we-
dge-type absorbing wave maker, J Wiway, Port Coast



142 S - FMEE - B

and Oc Engrg, ASCE, 1151), 1-17.

Gilbert. G, Thompson, DM. and Brewer, AJ. 1971. Design
curves for regular and random generators, J. Hydr Res,
9(2). 169-196.

Goda, Y. 1985. Random seas and design of maritime structures,
University of Tokyo Press.

Goda, Y. 1987. Standard spectra and statistical properties of
numerically simulated Waves, 34th Japanese Conf on
Coastal Eng, JSCE, 131-135 (in Japanese).

Kanasewich, ER. 1981. Time sequence analysis in geophysics,
The University of Alberta Press.

Mitsuyasu, H. 1970. On the growth of the spectrum of wind-
generated waves, Proc 17th Japanese Conf on Coastal
Eng, JSCE, 1-7 (in Japanese).

Oppenheim, AV., Wilisky, AS. and Young, LT. 1983. Signals
and system. Prentice-Hall

Peebles, Jr. P.Z. 1980. Probabiliry, random variables, and random
signal principles, McGraw-Hill



