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ABSTRACT

Here we examine, as well as compare, various coherent features based upon a wavelet
and the Fourier spectrum perspectives. The wavelet perspective is associated with an op-
timum wavelet function basis, i.e., the semi-orthogonal cardinal spline wavelet as was
identified in our previous studies. Data used is related to measurements of the wave and
current fields associated with wind waves or mechanically generated waves of Stokes
type. The main topics concerned include: effects of data length on convergent tenden-
cies for the two types of coherences; differences in coherences arising from using either
complex or real functions related to the optimum wavelet basis; effects of data qual-
ity on the coherence distributions; symptoms arising from non-concurrent or displaced
measurements; statistical implications; and physical depictions of analytical aspects or
mathematical counterparts. Overall, the present study, on the one hand, fully vindicates
the usefulness and superiority of the identified basis and serves as an extension of our
previous studies concerning the identification of an optimum wavelet function basis for
water wave related signals as well as the relevant data analysis methodology; on the other

hand, it serves as an example for the basis’ practical applications.
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4.

AR

T3 AT L BERHA R e - HARINE — 5B KM R AR AR > /KRS
WeEE - B 5 mECEBEIE » K555 35k 45 cm> AKEEHIEY 24 cm»
FEELH B2 AL iE R — P Al s iU e 5 [P AR - AR B B Al — &2 )
LI BEIR ~ AR E) L b R UGS > A E Hh Be Il Sl i 32
YRR © = RDISEBITERNL LR EE ASI BB E HiTike M BE AR AN S &
> AKRAIELL TSI AT SiG e —HEAS Mk (LDV ) HIgh o sABaii-2HY
AN [F] JEGE B [F] sE e 5 =] ( Stokes) BURBR RS » S HIRG BIE Bl B i _E B8 &
FAEREIGEEEZ AR o RERMELIE 4.1 i o [l 4.2 7 =fEsh i o w) FU A~
REEl[E o HEMEE (fundamental harmonic #8255 5 1.4~ 2.0~ 2.8 Hz» f{
FEFEEZS (wave steepnedsa) 45351E5 0.06~ 0.20~ 0.30c O
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Unit: cm

Pitot tube

50

200

20

Rain maker

}l

Wave gauge

\\\‘\ \\‘\\\

RAALABATLERMAR A ATATRRAR A R
\\\\\\\ \ \
[\
(W

\\‘\\\‘

Pressure transducer

4.1
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(Pts: 1024, Whd: K, DF: 9, Of fset:y, Lowpass: O) 12/ 23/ 04**23: 12

CASE NAME: (Suriface Di sp.)

Power density (cm"2 sec) [10]

N\

4.00 6.00 8.00 10.0
xXEO

Frequency (Hz)

Y
)

11024, Whd: K, DF: 9, O fset:y, Lowpass: O) 12/ 23/ 04**23: 12
3.0 ST T

:['ESD CASE NAME: (Surface Disp.)

Power density (cm"2sec) [10]

-

.000 2.00 4.00 6.00 8.00 10.0
xXEO

Frequency (Hz)

3
]

11024, Whd: K, DF: 9, O fset:y, Lowpass: 0O) 12/ 23/ 04**23: 12
3.0 B LT R e

CASE NAME: (Suriface Di sp.)

ESD b ——aons8020. 4 . i

Power density (cm"2 sec) [10]

.000 2.00 4.00 6.00 8.00 10.0
XEO

Frequency (Hz)

4.2 = fE S o T A B 2 e Ek B o H O ELEE 115 (fundamental harmonic 4%
ol 1.4~2.0~2.8 Hz, (REFIEFEK2Z (wave steepneska) 457l B
0.06~ 0.20~ 0.300
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BHRHR AT R

5.1~ 5.2~ 5.3 R=FHERHREE N » S BRI TR B T R 5 4 5o
w0 BlE I b~ o s Mo REEERNRE 5555 1024~ 2048~ 40968 » /K2
IR SBISERKIED N 2~3~4~5~9cm> FEZHER 6 m/secZ JHE » 7K
T H A — SR R TR T i A FAER A& (FHEE 0.5cm) o [& 5.15%
Fofre® » [l 5.2 Bl 5.3 ZRPGEE » HREMHRIEAE FFT 28 £57F
EEHEKNZ ZER1 o HIBLE RS DUE BB — 8 e 2 HIAS 2 © B
1024%: » {7 e Bl i IR AA =& 531 iR P i CLREER IR BUAFRVEESS - HEMERE.
R EIEER RERE TS MEE o FE L E—ieirt T » 1024
B (FHERS 25.6 seo ¥ —LLERIOANTEIEN S » HMGTH RUE2MHE IR
(non-stationary » FRIHIFIRILBIIRIVELEE S > T HIAR A DU H H B/
ZEEMTE o ENPGEE HITRIRHHAHEAIFE K » WM —HT LI S0
T RSB 0 PR ILRR IR AR » B A DR 'R
EET IAZREE » H S &R PR [ B LS B AT A 5y ©

5.4 S—HEERIRE NGB R > tLIREAT FHEEERy 947205 o &5
GrETIEE - T SRR

(1) BRBGEILRHIIRT S » BRHRE G HAR BRI TR m S 2
FEHERRIEN > HHH AR IR » KR F A B iR U & B R
o (2) SUMFRALRRIRm S - S &R & HILRn RS- 2158
Rtk > REDRESE NG AU K oiETE » EfEA ZJGE SR o H—RmfEdt
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B 7 R T A R AR R EE & o H T EOoRm IR R IR T S ATE
10248E BRI O ] FEH 8 & AR IR S BMLIEEE - FIATRIfirEE S » 23t
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B o R R B2 S - b e A b R R BB A R T A A I RMUELIR
Pt » N2 HEEE LBz K o (3) i 947282 a8 4L 3
iR MR U o FRAM AT DAA SR Re & ) H i e B R R B AR DIE » 3
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TEVRE R 0 R AR ST — AT R o R E RS A YR g T
YT (Lee and Wu 1996a 2001~ 2003b) ©

a4 EERR R MV FREERYT » HE W DI BEE Fmaa - (1) fif
FHIESZBRIF IESC B A RS A2 51 o PGEB LR RIESSE » IEA A HEHAR
S B — A s 0 RIS R S B LA o T T FH Bl A > Hili2—
{EFEEFRRIFE 2L ~ IR HEREEIERI T3 o (2) S FHBEAUEUAR: » 312 5R
RER S IR RO S — Lo S B M AT AR RS [ [ 2 A BRI A [ A SR
PRI T S e (R IR A 20 - HRAJGERR » PEIRR R i P A TR 2 R B
L BRMRTRN A A E AR o FRAIEGE LR R S » BEEr Ty
WEEs ] 2 BEUBEER L se rEEsfE] (Bl cutoff 8 Nyquist ratefHfESES ) -
M58 — i ] — e a2 M A eV BIEER » 23015 o it /R A\ 2R 3 A A
1E 4Hz> O ATiUEGEGR /) Ve i o SOt (P L R i IRtz HiE —
[IRE > AT SRR E SR A nT DAL SR » RS S T 2 i i
RN AT > RSN AT RGAT I SRS TR E o (3) ¥ IR sk RERIIE R
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PRESHE - RIERAHE AN SR EELAEN: o MRBL KR T2 HE 2.1, 2.2-
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TEFF AR o R B (R o i IV FTLUS B~ M~ IR s il > &
EREBG AT R B ERE S o HERBRMTERNERAZRERE > mAS
CH R BB 53 FT s o BERR IR A DU LTS > MEAESE R 3R S5 SMIR DU 8505 7
VEILRI AR SRET » st — E B B AT i S il ik NI = T 8 (modulated Gaussian
function) o 6.1 K RE=FEAREEET (B 6.1 ~ 5.1 ~ 1 4.0 m/seqd =
SRR AL B R 5 - b~ Tl hIEoni A ~ HRERE iR o —
et s - HUE SR AT Dl LI B s b 22 BT » BRI AL
ZRNRER » iE— B AT DU A A B AU LR s B SA RV AT B o b
G Y R o FRAIHE/ NEGE T » ARG R Bt — g 4
FRIRHIIIRTE » TR EEEDUASI R B Al < S5 o 1 > b B S e (g 5%
A DL SRS 5 G 2 S0 > EREE N o i S TS - iy H Ak B i i fiE B B R
Tt SE—BRIREEFPERE ~ SURAUE » IR H LR 7 B fHIAH
HYEH > T HREE A A EUREGREI TR > SRRIMHR S KB TR ~ HISEE%
BAENM ~ 5T sERIFermi-Pasta-Ulam recurrence phenoméBebnath 1994 Lee
and Wu 1997 o S —EEa] DUMSEEHIAYE » AHERE & FR B A RER RS
B> HE B AL B R IR F AR PR T R o [ 6.2 DA—JaRbEREs (wave
steepneska) £ 0.20 iz S5t ve &) BURB I 2 865 2 = fla S HIRG 2 IR AR 5 LS T
At IS AT ER R FPURME SO TR o =45l L & L BE e < B EE S5 71)
£52.3~ 3.5~45Mo
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BB B T xS T L BRI SR P IR s (L 55 > R BRI A =
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FRABUE (TR WG - O
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Normalized Magnitude [CWT Amplitude] o I

[Adapted CWT, pOm2-wha.5 (9.71,5.47)] (1997/7/4-14:18:31)

s F 3
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=
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2+ 4
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o 5 10 s 20
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1 Normalized Magnitude [CWT Amplitude] o I
—
[Adapted CWT, pOm2-wha4 (9.71,5.47)] (1997/7/4-14:36:10)
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g
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=
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o 5 10 s 20
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[Adapted CWT, pOm2-wha.3 (9.71,5.47)] (1997/7/5-8:37:10)
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Theoretical background

e Spectral coherence
— Correlation coefficient :

RSZ(()) B |E[G(w)H (0)]]2

 (E[IG(@)[2E[H ()1) 2

— E is additional
— Need to introduce one additional dimension
o Wavelet coherence

— From the equation of resolution of identity

IEb[(9, Vab)(h, Yab)]I?
1/2

Ri(a) = ———— 22220
(Ebl1(g. ¥a.0)I2Enll(h, ¥ab)12])

— E is a natural extension of “ "
— No need to introduce additional dimension
— Liu’'s problem [Liu 1994] — Lack of E
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