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Application of digital filter to the wave analysis is studied using the observed data by wave gauge. Sea wave
data obtained from wave gauge always include long wave frequency components. In order to estimate the sea
wave parameters, we must re-analyzed wave data by using a digital filter and the concept of mean sea level
correction method. By the wave by wave analysis and spectral methods, sea wave parameters on the basis of
wave data obtained by the conventional method and digital filter are compared.

The best-fitted design filter determined by the necessary conditions of frequency responses, can be obtained
by calculating various transfer functions. Thus, to get the best the digital filter design, both Butterworth filter
and Savitzky-Golay filter of digital filter are used in the frequency and time domain, respectively.

Three cases of observation wave data are calculated by applying digital filter. The components of different
frequency bands in the surf zone are coexisted in three cases. The wave data for wind wave components is
computed using the digital filter in the surf zone and off-surf zone, and based on the filtered data, wave
parameters are calculated by the spectral analysis and wave by wave analysis methods, respectively.

As a results, when sea wave data observed by wave gauge are analyzed, the Savitzky-Golay method is
recommended which can well appear cut-off frequency by experimental choosing filter length in the time
domain, The better mean sea level correction method is the Butterworth filter in the frequency domain.

Key words : Digital filter, bestfitted design filter, time domain, frequency domain
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Table 1. Observation conditions

Case Location Depth(m) Time Gauge Remark
35°08'45" N 96. 6. 28
I 129°07'10" E 5 17:39:44~23:39:44 PUV
I 35°08'01" N 15 96. 6. 28 .
129°08'03" E 17:00:00~23:00:00
35°32'47" N 96. 6. 28
1 120°27'50" E 1 09:00:00~09:12:00 USW

PUV: directional wave and current gauge
USW: ultrasonic wave gauge
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Fig. 2. Tidal component obtained from PUV and surface displacement extracted by means of a digital filter
(Case 1).
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CM: Conventional method, SG: Savitzky—Golay filter, MA: Moving average
HM: Hamming window, HN: Hanning window, RE. Rectangular window
TR: Triangular window, KA. Kaiser window, BT: Butterworth filter

CH: Chebyshev window

Fig. 5. Variation of representative wave parameters
obtained from filtered data(Case 1),
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Fig. 11. Energy densities calculated by various methods(Case I).
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Fig. 12. Energy densities calculated by various methods(Case I1).
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Fig. 13. Energy densities calculated by various methods(Case 111).
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Fig. 14. Representative wave parameters derived by
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Fig. 15. Representative wave parameters derived by
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methods(Case I1).
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Fig. 16. Representative wave parameters derived by
spectral analysis and wave by wave analysis
methods{Case 111),
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3) Window34E o4 He#YHE FHHAS
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g &4% AA 37 YsMe HEZoE 634 A=
2 = Ao ARsttn 47499, YA dx =¥
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etz gtk B8 F349 uALEs 2dEHY
Ao A4 F YU g A& 4 F U9

et FgABaAzRE 9o R85 AP o
F75ge B He oA FANLEHF T Fol O
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