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SP5.3 

non-hyberbolic 

analysesperformedonCWg&her recozds. 

Ekal data exanplea are used to illustrate the 
inprovement gainedbyusingnon-hyperholicnmveout 
correction over Tentional hyperbolic mveout 
correction. 

For a horizontally layered earth the exact two-way 
travel time equation takes the form 

T= = CL + C&X* + &X4 + . . . . . . . . . . . . (1) 
(Taner anl Koehler, 1969). 

tenm of thie equation tie. lit mveout). 
Thiaaeproxirnationisde8crikd 

T= = To2 + X2/V' . . . . . . . . (2) 

WereX isthem to receiver distance and V 
is the stacking velocity. 

V*zy agaly~~~mpzrformd on CW 

function which ia an 
velocity fur&ion 

This hyperbolic aFproximtion breaks dawn at 
larger angles of inmdenm (for offset5 which are 
large relative tothe reflector depth). At these 
offseta equation 2 is mt accurate emugh, and the 
result is that reflections curveuprardscmthe 
outer traces of the P&D corrected COPgather 

* other solution is to 
~mximation "9i to the trave lyzEea-+e t1on 

(equation 11, as dam by May and Straley, lz? 

-when 0~ wantatopreserve 
E Ea on the CM? gather correspopding~ 
larger angles of incidence. 
mith aml Gidlow, 1987) 

~~g&ygg$!g 
wide& range of offseta poaslb e. 

P = Tpa + X’/V’(TI + C, (T) X' . . . . . . . . (3) 

a sinpler procedure than the iterative 
ZZd of May and Straley (1979). 

The parameter C3 in equation 1 is a amplica+d 
fur&ion of interval velocit 
(Taner and Koehler, 1969, p.87 5 

and t .wo-waij tmk?? 
ita units are s~&/nP. 

, equation A2 1 and 

Since C3 ia alwas negative, the fourthorder 
appmximtion of tL tm-way travel time is always 
leaa than the hyperbolic mroximtion. 

Equation 1 ia a convergent series, 80 the faukh 
order ~roxinmtion equation (3) ie always aqre 
accurate mximtionto thetraveltim 
(1) than aEe hyperbolic rwveak equation e?atzz 
mveout correction defined byquation 3willbe 
referred to a8 MEI (Non Bypz&olic Mareout) 
correction. 

Figure 2showafourC3fumtionscaqztedfmnt$ 
interval velocity functions in f$ure 3. 

to mdela with increaa' 
different interval velocitym~~r 

"9 
.e 

function haa the saueveocityattheseafloor, 
and each function has tk~comtantrateof 
vel+y imreae with depth. ,There ie a large 
;ma.t&ion between the C3 fumtiona ,at ahallau 

but they all coWergeto~xlrfetelyzem 

kEZ53;a k.E 8ELow interval velocity valuee 
time of appapximately 3.0 

have a rmchlargereffectontkC3fumtmnthaIl 
the deep interval velocities do. 

lk wa~ofestimtitqtheC3function~inthe 
NM correction will be dimussed. 
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2 Non-Hyperbolic Moveout Correction 

A time-variant C3 function is then obtained by 
choosing those values of C3 corresponding to 
flattened events at different two-way times. 

Figure 5 is an NEWcorrected CDP gather of 
synthetic traces which have been generated using 
equation 3. TbeNWlcorrectionhas beendonewith 
;alkyle stacking velocity and a range of C3 

The flattest event 
-2.0 ; 1O-1s secz/m~, 

occurs at C3 value of 
which is the value that 

was used in generating the traces. 

The data used in this paper to illustrate NIT4 
correction were a ‘red in the marine environment 
using a 4.5 km ong strearszr. It was with Am "9" 
analysis in mind that the longer strearoer was 
chosen for the survey. 

velocities ware chosen in the usual 

velocit 
the T 

analysis. C3 armlysea were then doneat 
ve ocity analysis locations along the line. A 

panel Wing the C3 analysis of these data is 
shown in figure 6. The event whose minimzn offset 
two-way tinm 
flattest at 

is approximately 1.0 second is 
a C3 value of atcut -3.5*10+' 

secz/mq. 

The additional aranmt of usable far offset 
information brought about by including the fourth 
order term of equation 1 is seen 111 figure 7. 

This is a cceparison between an W and W 
corrected *+her. TheinpmvfmentinWover 
~&rrect+n is clearly seen on the event at 1.2 

. Fqures 8 and 9 furtherexhibitthe 
irrpraveaent of NBI over lW correction. 

C3 functions were then alsocalculatedfranthe 
interval velocities derived from interpolated 
stacking velocit functions. 
$etermining the C 1 

The process of 
functionby calculating it fmm 

interval velocities is a lot quicker and therefore 
cheaper than doing C3 analysis. 

Aninportantparar&ertobechosenbeforetheNIkl 
corrected traces canbe stacked, iathepre-stack 
Ilute. Data were stacked after NDcorrection 
using a nute which exclldee the non-hyperbolic 
portions oftheevents, andalsoNIMcorrect.edanl 
stackedusing mildernutes. 

p in equation 3, and 8' 
bscause 1t reanreeth? I23 

lifiesthe~ 
for the iteration 

required inthssetbodofMayarklStraley. 

The C3 
Wins 

analysis tech$qwa kpreable to 
frun 

stacking-velocity-derived interval velocities (the 
"m C3 function" methcd) because it uses the 
data to estimate the C3,function which produces 
p_Et moveout correction. The caqutedc3 

lnatllodontheotherhand c388UWBa 

p” 

rticular earth node1 
ayera), 

(horizontal isotropic 
which does not necessaril fitthedata 

as well! The main attraction of Je coquted C3 
method is that it is easier to inplenent, because 
no C3 analyses are needed. 

A problem et to be 
stretch p Aby 

addressed is thatofthe 
n~eout correction. Khere 

weighted stacking achmmsareusedtoproduze zero 
offset traces or traces that represent rock 

this trove-out stretch poses less of a 

pt;l p~~ss-bb;~ a@i~~onof &entiis 

velocity and CS &ions of interva "i 
velocity. One mighybe able tofornulatethe 
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We have shown how the fourthordertetmoftbe 
travel time equation can be estimated either by 
calculating it fawn interval velocities or by 
Qolng through a process analogous to stacking 
velocity analysis. It has teen &nun that for 
la er angles of incidence, NWl correction is 

'g pre erable to Nl+D. 

interval velocities is subject to the inaccuracy 
of these interval velocities. 
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Non-Hype&ok Mowout Correction 3 
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FIG. 1. Reflection event E curves upwards at far 
offsets after conventional NM correction. 
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FIG. 2. Computed C3 functions. 
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FI6. 3. Interval velocity functions froa uhrch C3 
functions In figure 2 were colputed. 

FIG. 4. CW gather after Nm) correction. 

FIG. 5. C3 function analysis panel for CW gather. 
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4 Non-Hyperbolic Moveout Correction 

C3 ANALYSIS lGGE7-120 S P. 12) 

FIG. 6. C3 function analysis panel for CMP gather, 

NM0 CORRECTED CDP GATHERS 
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FIG. 8. NH0 corrected CW gather. 
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FIG. 7. Comparison between NM0 and NHM correction. 
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FIG. 9. NHM corrected CMP gather. 
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