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FORLWARD

This is a cookbook. I have tried to put together an adequate description
of the processing package including recipes for its usage. This is not intended
to be an essay of any sort on digital seismic signal processing. It is meant to
get the user off the ground and flying with a minimal expenditure of time and
trouble. The program has becn designed to be transparent to the user, the only
communication being through a keyword parameter list. Every paramecter has a
corresponding default value so that if the paramcter is not set by the user the
program automatically supplies it. Under such a system it is possible to process
an entire data tape with the user only supplying his name.

Perhaps the most important lesson that one soon learns from processing data
of any sort is that of quality. There is no substitute for the highest possible
data recording quality in the field; to ignore this is false cconomy. Subse-
quent digital processing cannot be expected to extract seismic cignals from
garbage masquerading as data. Careful recording of a properly conditioned input
seismic signal (i.e., adequate dynamic range, good gain ranging and proper pre-.
filtering) will result in data that are suitable for digital processing.

It was necessary to write several different programs that essentially do
the same thing due to the fact that recorded data were in several different
formats. 1In addition to “he resulting confusion, the processing time for the
two incompatible format tapes is significantly longer. It is highly recommended
that any future digital acquisition be done in the SEG interchange format. SEG
interchange format is basically 16 bit, two's compliment, 9 track data. Process-
ing package C is designed for such data. Not only is this format more or less
a standard, but the data can be directly read into most machines without any
intervening unpacking routine.

Most of the processing could be easily implemented on a modest-sized "mini-
computer" system. In fact, some of the processing could be done in real time as
the data were being recorded, although it should still be recorded for possible
reprocessing offline. All of the programs have been fully tested and debugged

on the Stanford Computation Center IBM 360 model 67. Many of the references to
specific implementation are oriented toward this computer system, however, the

seismic processing programs may be readily adapted to most similar sized machines.

The author would like to greatly acknowledge the constant encouragement
and technical guidance given by Professor Jon F. Claerbout and John P. Burg of
Stanford throughout this study.



INTRODUCTION

Single channel seismic reflection profiling has become an economical and
efficient method of gathering large amounts of data at sea. This geophysical
tool has been used extensively by the U.S. Geological Survey in realizing
their objective of reconnaissance surveying of the continental shelves of the
United States. Profiling in shallow to moderate water depths encounters one
of the classic problems in exploration seismology; that of short-period sea
floor multiples. As the sea floor and water/air interface provide an cxcellent
energy trap, the records frequently are plagued with intense and pcrsistent
reverberations masking a large part of the desired signal. Concequently, many
of the profiles reccorded present a difficult task for gcologic interpretation
largely due to the multiple problem.

As we move deeper in time in the record much of the reverberant cnergy has
attenuated, but now we encounter the problem that deep reflected events are
buried in the ambicent noise field, for although the sparker and/or airgun
provides us with a highly repetitive source it does not provide an overly strong
seismic signal. In deep water, the sea floor multiples separate out and are
usually clearly recognizable on the records by their strength, time of arrival,
and increasing dip. Although easy to identify, at present there are no reliable
techniques for their elimination to sub-visible. This is the current subject of
investigation and will be treated in a subsequent report.

If the data are available in digital form, then a wide variety of statisti-
cal and mathematical techniques may be brought to bear on the above cited
problems. Digital methods have been widely and successfully used in the explora-
tion industry in the past few years. This fact, coupled with the extrcmely wide
dynamic range available only with digital recording, demonstrates the need for a
digital acquisition system for future surveys. The single, most effective
enhancement tool for single channel data is predictive deconvolution. This has
proved to be highly useful in attenuating statistically stationary reverberating-
data. By stationary, we mean that the statistics of the time series or seismo-
gram does not change with time. A wide-sense stationary assumption strictly
means that the mean and autocorrelation functions are constant with time. How-
ever, most seismic data, expecially those collected on the continental shelves,
are generally non-stationary in both space and time. The conventional approachl/
is somewhat overextended in these situations since it is based on stationary
assumptions. The technique of predictive deconvolution presented in this report
represents a radical departure from the usual methods in that the prediction
error operator is optimal at every point in time and space. This time and space
adaptive deconvolution technique forms the basis of the processing system to be
described.

1/ See K. L. Peacock and S. Treitel, 1969, Predictive decconvolution: theory
and practice: deophyslcs, v. 34, p. 155, for details on what may be termed
the conventional approach to deconvolution.



OBJIECTIVLES

The principal objective is to enhance the recorded seismic reflection data
to achieve structural and stratigraphic mapping capability in the presence of
multiple reflections and ambicent seismic noise. Due to the large amount of
data recorded on a typical survey, a nccessary constraint is that any such
processing schemecs be cconomical to apply (on the order of $3.00 to $4.00 per
line mile). Further, it is desirable to make the processes as automatic as
possible, reguiring minimal training and time in setting up the parameters
necessary to process a particular profile. Finally, with an ecys toward possible
future acquisitions, the programs developed should possess real time speed and
capability necessary for shipboard processing with a small computer system.

The software system that has been developed meets the cost and simplicity
constraints while producing good enhancement of the seismograms. However, the
current programs require about 200 to 255K bytes of storage. This was, for the
presently used computer, necessary to achieve the desired low cost since at
every opportunity core storage was exchanged for higher execution speed. By
programming carefully and exchanging speed back for core the algorithms should
be easily implemented on a mini-computer.



THEORETICAL CONSIDERATIONS

In this secction we will first review what it is that seismic deconvolution
is theoretically designed to do. The initial earth model will be necessarily
idealized. Then we will add real-life complications and see where the conven-
tional methods come apart. Finally, a more general approach will be presented
in a hopefully self-justifying manner.

We start by assuming the basic geometry of reflection seismology, that
is plane layers and planc waves. When we set off a surface disturbance we
initiate a down-going wave in the first layer. From here on out the reflec-
tion and transmission coefficients of the various layers take over and
produce a seismogram recorded at the surface. What we record is an upgcing
wave. But what we get is not what we want. What we wanted to learn was the
spatial distribution of the reflectors, we wanted the straight through waves
off of each interface. What we got was that plus a lot of extra energy
returning to the surface in the form of multiple or interbed reflections.

We now wish to take the seismograms recorded at the surface and
decompose them into an ideal record of just the straight through reflected
events., This is the job which so-called seismic deconvolution or decompo-
sition intends to do. We first need to set up some criteria for separating
the true geologic reflected events from the reverberations. The reflection
series in the earth will be assumed to be randomly distributed, that is, we
expect arrivals from them to occur at unpredictable times. The multiple
reflections or reverberations are completely determined from this random
series. Knowing the random distribution of reflection coefficients we
could theoretically predict all of the multiples observed at the surface.
Thus, we are led to partition the energy on the seismogram into that which
is predictable and that which is unpredictable. If we can remove all of
the predictable energy, then we are left with the unpredictable part of the
seismogram which, in the framework of our simple model, is the subsurface
reflection series.

The conventional way of attempting to do this is to design a filter
from a portion of the data that, when convolved with the data, yields the
best predicted estimate, in a least squares sense. Then substract this
predicted estimate from the original data. This operation is call prediction-
error filtering, since the output series is the error or difference between
the data and its predicted estimate. In the least squares design procedure,
the solution is found such that the sum of the squared errors is a minimum.
But since the output of our operator is the error we actually are minimizing
the mean output power of our filter. Minimizing the mean output power does
the correct thing in that it minimizes the error in the prediction equations.
This is reasonable if we consider the infinite number of possible paths
through our layered medium as possible seismograms. That seismogram which
contains only the straight-through arrivals also contains the minimum
amount of energy of all the possibilities.



Now it is obvious that no such plane layered medium exists in the real
world (if there were such structure there would be really no need for sceismic
exploration). However, it is still reasonable to assume the minimum output-
power criteria as a neans of reducing the masking effect of short-period
reverberations. In addition, the model fails to include the non-stationary
conditions (in time) resulting from dispersion, attenuation, etc. As we
shall see, by considering predictive deconvolution within a data-adaptive
framework, the stationarity assumption may be relaxed. Optimum processing
of highly non-stationary data is possible since the filtering is able to
respond to the environment in which it is working.

In the design of digital deconvolution filters we are interested in
making the filtering procedure optimal throughout the data that we are
intending to process. We observe that seismic reflection data generally
exhibit a limited degree of stationarity in both time and space. The
early part of the seismograms may be dominated by prominent near-surface
effects decaying into an ambient noise field at the end of the record.
Spatial non-stationarity is often introduced by lateral variations in the
reflective properties of the seafloor. or near-surface layers. Clearly,
an ideal deconvolution scheme then, needs to be able to rapidly adapt in
both time and space. '

There are several ways in which we may compute time-variable filters
in order to accommodate non-stationarity (see fig. 1). We could select
several time gates representing distinct noise types and compute the
necessary autocorrelation lags for each, with possible spatial averaging.
Then solve for the prediction error filters using Levinson recursion and
apply the several filters to the apnropriate data. Another approach would
be to use the Burg technique within the selccted time gates to directly
compute the prediction error filters and apply.the filters to the suitable
data. This sccond method allows shorter time gates than the first since it
avoids the "end-effects" problems involved in estimating an autocorrelation
function from a short data sample. The third method, which is presented in
this paper, is to use a continuously adaptive system that is derived from the
Burg technique. We sequentially process the entire length of data continuously
updating the filter at every time point or as often as is statistically
reasonable. The system is self-optimizing in the face of changing environ-
ments and it is for this reason that it should be useful in dealing with
non-stationarity.

We will begin by noting some attributes of adaptive systems and prediction
error operators. An adaptive system is characterized by two properties: the
system is adjustable, and the system adjusts itself in order to meet some
performance criteria. In this paper we shall define a prediction error
operator to be a physically realizable filter whose first filter coefficient
is unity. The optimum prediction error filter is the one which has minimum
output power. Now, we wish to build an adaptive realization of the optimum
prediction error operator. To do this we need to 1) make the first filter
weight of the system be unity, and 2) continuously adjust the paramecters of
the system to minimize the average squared-output.
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There arc an infinitec number of possible adaptive schemes which will
do the job, that is, perform as prediction error operators. However, we
may expect some to work better than others. In particular, therc are thosc
which become unstable at fast adaption rates, notably the steepest descent
or gradient search algorithms. We would like to find that realization which
performs best out of all the possibilities. Onc way to start is to consider
the situation when the inputs to the system are stationary. Then, if we find
the system that produces the minimun average power output for this case, it
should also be a good candidate for the non-stationary problem.

However, we already know how to design the best or optimum prediction
error operator for a stationary time series. In addition, we also have a
highly useful recursive scheme for obtaining the optimum filter, as figure 2
illustrates. Can we design an adaptive realization that performs Levinson
recursion? To answer this requires that we think carefully about what is
going on in building up an N+l-point filter from an N-point prediction error
filter. We note that the form of the new filter is simply the combination
of the old N-point filter and its time-reversc slid back one point. The
parameter, C_, is the only new information we need and it is determined in
order to satisfy the N+l~point filter equations. The N+l-point equations
require that C_ be such that the N+l-point filter have minimum power output.
Equivalent staﬁements can be made in terms of the filtered outputs. Here
we will call the output of the N-point filter the N-point forward error
series. Let's also process the data with the same filter turned-around
and slid back one point and call this the N-point backward error series.

Now we wish to go ahead and compute the next higher order output, that is,
the N+l-point forward and backward error series. We saw that in the filter
recursion we got the next higher order filter by combining the two N-point
forward and backward filters through the parameter C_. The correct procedure
in terms of the filtered outputs is identical. The new N+l-point forward
error scries is obtained by combining the o0ld N-point forward and backward
error series through the parameter C_. Likewise, the N+l-point backward
error series is obtained by multiplying the N-point forward error series

by CN and adding to the N-point backward error series. We adjust C until
the average squared-error or output power is minimized. Thus, we may
conceive of an equivalent procedure that ecxecutes the recursion in terms

of filtered outputs.

Figure 3 illustrates a direct realization of an’ adaptive system that
performs Levinson recursion. Each stage or step in the ladder completes
one iteration. The C's in the drawing are adjustable gains that multiply
the signal going through it by strength C. The Z-boxes just delay the
signal one time unit. We first build-up the two-point forward and backward
filtered outputs by combining the one-point forward filtered output (which
is just the input series) with the one-point backward series (which is the
unit delayed input). The parameter, C., is adjusted to minimize the average
output power just below the first pair of summers. The two-point forward
prediction error operator is clearly ( 1 , Cl ) and the backward filter is
(C, , 1) delayed unity. The recursion proceeds down the steps of the
1adéer going to higher order filtered outputs. ‘At each step the parameter,
Cj' controls the amcunt of lower order errors fed forward to create the next



higher order forward and backward filtered outputs. We can continue on out
to the Nth stage where we pick up our final N-point forward prediction error
serics which is the desired output.

We can sce that the first coefficient in the forward prediction error
filter is always unity by noting the straight-through path down the left
leg of the ladder. All other paths include some delay. If the parameters
of the system are adjusted to minimize the average squared-outputs of the
forward and backward filters, the system will then be the optimum prediction
error operator. Furthermore, since the pafticular structure we chose is, in
fact, a recalization of the Levinson method we also gain some of its desirable
properties (see fig. 4). Namely, for IC.I < 1 , the filter is always stable
and minimum~phase. Also, we know that tﬂe C's in the Levinson recursion
correspond to the reflection coefficients in an ideal layered media model.
Thus, the adjustable parameters of our adaptive system take on physical
meaning as the reflection coefficient series in a hypothetical layered model.
This may prove useful in designing realistic constraints for som2 filtering
applications.

Now that we have constructed an adaptive system which is a prediction
error operator having scme nice properties, we ought to consider what it is
we wish to do with it. We know that for stationary inputs the filtering is
optimal when we correctly compute the reflection coefficients. Thus, we
would set the parameters in the ladder to their optimal values as computed
from a sample of the data. But as time goes on we may observe that the
statistics of the data have changed. We should now recompute the filter
using the new data. In fact, for an arbitrary non-stationary time series
we should reccnpute the .filter at every time point. Therefore, what we
want to do with our adaptive system is adjust the parameters often; if
necessary, as each new data point arrives. The adjustments will be made
in such a way as to minimize the average output power at each time point.
Thus, as the spectral content of the input changes the reflection coefficients
of the system and hence the filter adapts. 1In effect, we are continuously
recomputing the prediction error filter while simultaneously processing
the data.

As figure 5 illustrates, we will assign some people to man the controls
at each step in the ladder. ILveryone has the job of minimizing the average
squared-output of their stage by twiddling their reflection coefficient. If
everyone does a good job, then the total average output power of the system
as a whole will be minimized. What principle governs the way the people
make their adjustments? The only information they have is how the system
responded to their adjustments in the past. The best guess that they can
make for the future is that the response will be similar. If they discover
that things have changed, further adjustment is needed. The people learn
and adapt to their new enviromment and gradually forget what happened in the
distan? past.

Now, we need to formulate an adjustment algorithm to replace the people
working on the ladder. We will build-in the same principle that they used
in learning and adapting. Figure 6 illustrates the procedure that minimizes
the average jower cuvpub of cach stege.  Since the Lorward and backward crrox
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time series have the same average power output, we will average the power
observed on the left branch with that of the right. This forward and backward
averaged power output of the jth stage is P.. Varying only C. we find that
value which minimizes Pﬁ. The numerator oflthe optimum valucdof €, is just
the negative average cross-power and the denominator is the averaged auto-
powers of the j-point forward and backward prediction errors. The summation
will be taken over past values in time and space of the numerators and
denominators. In effect, we are training the system to respond »ased on
what happened in the past. Since we may expect changes to occur, the
statistics close to the point we are trying to predict will be weighted

more heavily than those farther away. Then as the predictable portion of
the input time series changes the change will be quickly noted and
incorporated into the adjustments.

Figure 7 illustrates one possible way of biasing the statistics in
the summation to accomplish this. Here we compute the reflection coefficients
from a weighted average of the cross-power (numerator) and the auto-power
(denominator) of past values of the forward and backward prediction errors.
Thus, the close-in statistics used to compute the filter are more heavily
weighted against those farther away which are gradually "forgotten". The
particular time-space weighting function shown in the slide is the product
of a time exponential and a space exponential. The C's using this form are
conveniently and cconomically computed from the current and immediate past
values of the numerators and denominators by simple feedback. As the filtering
proceeds, the time-space window moves along with the filter. The data are
continuously processed and the filter is continuously updated. The result
is that the prediction error operator adapts in time and space to continually
minimize the indicated weighted average power output. The 'relaxation time'
and 'relaxation distance' of the adaption are defined as the 1/c¢ decay time
and distance along the time and space coordinates axes.

In order to be responsive to rapid changes in the data, the system
should be able to adapt rapidly. This means that relatively fast relaxation
of past statistics is desirable. llowever, it is also necessary that the
reflection coefficients be reliably estimated to insure accurate filtering.
Thus, there must exist a trade-off between speedy adaption and reliable
estimation of the filter parameters. It turns out, though, that we may
obtain good estimates from a relatively small amount of data.

Figure 8 illustrates the performance of the adaptive filter ladder when
it encounters a statistical step discontinuity in the input data. Synthetic
time series were generated with four known reflection coefficients. The
first half of the series was produced with different values for the C's
than the second half. The measured spectrum of the first half of the series
is shown in the upper center portion of the figure, and that of the second
half is in the upper right. The true values, C,, of the coefficients are
shown by the dashed lines in the next four framas, which are to be compared
with tHe estimated values, é., which are the dotted lines. As the prediction
error filter moves from left to right we see that the estimated values soon
track the true values. Then mid-way into the data the true reflection
coefficients abruptly change. The adaptive filter soon adjusts itself to

10



the new environment and the cestimated cocfficients begin to move in the
direction of the true values. Note that the exponential behavior of the
estimated coefficients following the step generally obeys the decay rate
corresponding to the relaxation time set for the adaption. One should alsc
note that for small reflection coefficients, as in C, = 0.3 , the variance
of the estimate is greater than for larger coefficients. This is reasonable
since the small amount of correlation introduced due to a weak reflector is
more difficult to detect than high correlation due to a strong raflector.
The bottom frame shows the measured spectra of the resulting prediction
error series. As we expect, the input series has been reasonably 'whitened'
and the reverberating peaks removed.

The initial trial of this method on field data was with single fold
airgun and sparker profiles recorded in the Chukchi Sea. Figure 9 is the
original profile that has been bandpass filtered. We note a large amount
of short-period reverberation energy is present, especially in the first
0.5 sec. Below this the character of the noise is more variable. It is
here that we may expect our continually adaptive method of deconvolution
to be uscful. Figure 10 is the same data, but prior to the bandpass filter
the adaptive filter has been applied. The flanks of the folded structure
have become more clearly defined both within the patch of seafloor multiples
at the top and in the more complex pattern below. At about 1.2 sec. they
are also indications of a near-flat lying reflector possibly representing
a detachment surface relating to thrusting of the overlying structure.
These results were obtained using only nine coefficients in the adaptive
ladder.

The primary reason that the deconvolved data are not as easy to
interpret as we would like is because the filter has attempted to whiten
the entire spectrum. A common practice used to improve resolution is to
predict greater than unit distance. However, the filter operator used
in such a procedure is clearly not minimum-phase since the energy of the
filter is not maximized toward the front of the filter. We might consider
that rather than gap the first N filter coefficients, the N leading reflec-
tion coefficients be held to zero. The result is that we may predict
greater than unit span and the filter is always minimum-phase.

In this paper we have seen how to construct a simple adaptive system
to do predictive deconvolution. The advantages of this method are as
follows: 1) the filtering is continuous. The parameters of the system
are continuously updated while the data are simultaneously processed.
2) Since the reflection coefficients estimated are always less than unity
the system is always stable regardless of the adaption rate. The filter
is always minimum-phase. 3) The parameters of the system that we adjust
directly relate to *the physical problem we are trying to solve. We can
introduce realistic a priori constraints for the deconvolution process.
4) The¢system has real-time capability. The stages in the adaptive ladder
could easily be built as discrete hardware elements and cascaded to form
any desired length operator. The method is also suitable for implementation
on a mini-computer due to its modest core requirements. 5) All lower order
filtered outputs ora at all times available as well as the Nth order forward
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prediction error serics. Displaying these simultaneously provides valuable
information to determine the filter length or number of stages to be uscd.
Thus, for these recasons we may cxpect that this approach represents a more
general and a more effective method for deconvolution of non-stationary
seismic data than methods based on stationary filters and statistics.
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MAIN PROGRAMS

There are three versions of the Seismic Processing Package which are
designed to process the three existing types of field data:

(1) 1971 rceformatted 9-track rcels
(2) 1971 field reels recorded on Teledyne 27110
(3) 1972 Analog/Digital reels

1. Package C. This processes the 1971 field data that has been
reformatted by Teledyne. The data are in 9-track, 800 bpi, SEG' interchange
format. The first file on the tape is a line header. The data are written
in the second file with each 4-second recording occupying one physical record.
The first 100 bytes of each record is a shot header and is to be skipped. The
data samples are in 2-byte (16 bit) two's complement representation.

2. Package CF. This processes the 1971 field data that were recorded
directly in the field by a Teledyne 27110 digital recorder. These data are on
7-track 556 bpi tape. Each 4-second recording is placed in one physical record
on the tape with the first 32 bytes record label information. Each data sample
occupys 4-track bytes (24 bits). Assembly program DCDECT unpacks these data
into standard IBM 16 bit two's complement representation.

3. Package CN. This processes the 1972 data that has been converted from
analog to digital on the CDC 1700 at NCER. The data are on 7-track 556 bpi
tape. Each 4-second recording is formatted into 2-2000 byte records multiplex-
ing 2 gain channels. The samples are each 2 7-track bytes (12 bits) in one's
complement representation. Assembly routine DCDECN unpacks these data into IBM
16-bit two's complement representation.

The primary difference between these programs is the initial handling of
the input data. There are some slight differences in the default parameters
and the separate main program listing for each package should be consulted when
using a particular package.

Each package contains essentially four different processing sequences and
is controlled by the NJZB parameter.

Following is a partial listing of the three main programs. The processing
sequences for various NJ@B parameter settings are given.

Three utility subroutines are used in these programs which were available
at the Stanford Computation Center. 'MCL@CK(DATE,TIME,WEEKDA)' returns the
execugion date, time of day, and day of week in 8-byte EBCDIC format.
'PCLPCK(IJS) "' is a partition interval timer in centiseconds. 'N@ERRD (BUF,
LEN,IERR,TAPEDD) ' is a tape reading utility which reads one physical record
from tape (DD'TAPEDD') of length 'LEN' in to buffer 'BUF'.

14
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INTEGER TRACES2(5950),8U5 ,LVERS(1H)

REAL %4 cy(*awLoao».g HOfL D) WwB2IGII2),PLOC{LD)

REALYS LATE, TIVO I THFID, TAPEBL,I)SBR

COMMON /BLX1/BUF{2070)

COMMON /8LK2/Y(L300) o L X e NJUMEMUPAK GRHD L, CRHC,NDOTS

COMMON /RIK3/X(1200)

EQUIVALEMCE (TRACF{ 1} RUF{26)}

NAMEL IST /JNB/MEFFL LINFID RANGE s WVEL 4SRATE, RECEMY JNDEC, TTTME,RHO,
INLEAKGNJUME  NBT TS NMEBITS?2, ICADD s MOTR NOTRY ZNJOB,TAPEDC, JSBR,NPAGES
2 RUINCH/ADART/FHIGH ,NZC 4 FHICH2, FLOW2 LENEP, TFLGAP,LCN,DWARM WS TRT
3,7TAUXTAU/BIFLT/NPIS PLOC.BSTIG,BRRO/JORIN/NREEL ,LINEID, RANGE ,WVEL
4y SRATE RECEND NDECITIME, RHA NLFAK,NJUMP,MNBITS,NBITS2,MDDADD,NDTR,
SNOTRJNJOB  TAPEDD,USER, NPAGES yRLINCH FHIGH NSTR,LENBP S IFLGAP 4 LON,
EDWARM (WSTRT,ZTAUSXTAULFHIGH2 ,FLOW2 ,MPTS,PLOC,BSIG,BRHONZ

DATA NRFFLLINETD, RANGE ,WVEL JSRATELRECEND,NDFCy ITIME,ZNBITS,NBITS2,
INOTR.NOTRJ NJOB ,TAPEDBD ,FHIGH ,NSTR, FLOW? , FHIGH2, LENEP, IFL.GAP, LGN,
ODWARM G WSTRT WZTAULXTAL JNPIS MPACES RLINCH,PLQOC,BRHD,BS16,MODADD,
BUSERGNZC/999 ' DFFEREFD 1 400 ¢ +14879e44C02+1.53,2,540,5,4,2000,3,3,
AVFT20FCOLY 463030y 150463.459.2,9,024¢23412,104642,1+7.63,0.,1.536,
58*0.7.5'.5’8*000.997-«. B\ucOv_,v'U SeGuaSetl/

LTSY.  _OF __PRINCIPAL __VARTLABLES

MAME (DEFALLT VALUE) DEFINTTION
<PARAMETERS USED TH ALL JOBRS>

USBR (UaSeGaSe) USES 'S NAME (8 ALPHANUMERTC)

NRFEL  {9649) USGS PEEL NUMBER (INMNTEGER)

LINFID (DEFERRED) USGS LINE NUMBER (R ALPAHMUMERIC)

RANGE  {4CC.) SROT-RLECEIVER OFFSET (FT.)

WVEL (4875.) WATER VELACITY (FT/SEC)

SRATE  (.002) TNPUT SAMPLE RATF (SFC)

CRECFMD (1.52) RECORD LENGTH TO PRQCESS (SFC)

NDEC (2) DEGREE Jr DECIMATICN (INTEGER)

ITIMES  (540) TRTERNAL TIME LSTYVATr (SECL,INTEGER)

RFC (C.74) BC REJECT FILTER COEFFICIENT

NBITS  (5) NUM3IER 0OF DOTS PFR TRACE (INTFEGER)

NBITS2 (4) ' SCODNDARY TRACEWIDTH EVERY 'MODADD! TRACES [ INT)

MODADD (S) ' MODYLO T ADD SECONDARY BITS (INTEGER)

NOTR {2C00) MUMRER OF [RACFSQ 10 kBF OROCFSSED (Ir1CGFR)

NOTRJ  (3) PRUCESS TNG FREQUENCY (142.0R 3)

NSTR (11 NUMBER OF STARTING TRACE ONM TAPE (INTEGE-)

NJOB (3) JOB SELECTION SWITCH (1+2,3.0R 4)

TAPECD (FT20F001) TAPE DATA DEFINITION TAG (8 ALPHANUMERIC)

CLINCH (7.63) RCCARD SECTION LENGTH IN INCHES (MAX.=15.25)
KAPNITIONA PLRAVETERS USED TN JNBS 1,2,3>

NLEAK  (1O) INTEGRATION PARAMETFR FCR AGC ( INTEGER)

NJUMP  {24) : UPDATE FREQUENCY OF AGC GAIN TRACE (INTESER)

LENBP  (S) NUMBER OF COEFFICIENTS [N BANDPASS (INTEGER,00D!

PHIGH (63.) PRIDR HIGH CUTBFF - {CYCLFS/SEC)

FLOW? (15, POST=PIHC. LOW CUTOFF {(CYCLES/SEC)

PHIGH? (63.) PoST-pROLC, HIGH LUTOFF (CYCLES,/SEC)
KADDITTONAL PARAYETERS OSED IN J0BS 1,3>

NPT (2) NO. POINTS ONM BIFILT PROFILE (INTEGER)

pPLOC {(0uele53) LOCATION OF PROFILE TIFS (SFC)

PR HD (54.5) KHOQ PROFILE COFFFICIENTS

15



AT RO OMNNANONONNONN DN AN OO

BS1& (¢994.99)

NZC (11 No, OF LEADING 7ZERD REFLECTION COSFF,{INT)
TFLCAP (2) GAP BETWEEN ADAPTIVE FILTFR COEFFICTIENTS

L ON (9 NO. OF REFLECTION COEFF, IN LANLER

DWARM  (.2) DURAT IGN OF STATICNARY WARM=UP CYCLE

WSTRT  (,2) STARTING POSITION OF WARM-UF (SEC)

2Tau {.12) RELAXATION TIME TO 1/E {SEC)

XTAU {106}

30

40

SIGMA PROFILE COEFFICIENTS
CADODTTICNAL PARAMETERS USED N J08S 2,3>

(ALL VARIABLES ARE REAL EXCEPT AS INPICATELD)

{ITNTEGER)

RELAXATION DISTANCE 7O L/E (TRACES)

FROCESSING SEQUENCES:

NJOB =1 /EIEID/NMO/DCOEC /AGC/BPASS/RIFILT/BPARS2/SETISGM/
NJDB =2 /T TELDRD/NMO/DCDEC/ AGC/BPASS/BAFL/BPASS2/SET SGM/
NJ0R=3 /FTELQY/NMO/DCDEC/ACC/BPASS/BAFL/3IFILT/BPASR2/SETISGM/

MJOB=4 JFTELO/NMO/DEDEG/SETSCMY/

I
!
|
f
|

[ ol el VIR G el Gali o

VERSTON @ AN Ce RILEY

CALL NCLOCK (DATE,T!IME.,WEEKDA)
CALL PCLOCK(TJS)

CRHP=D.T4

MIEAK=10

NJUMP= 24

WRITE({6,878)

REAC(5,J0BTN,ERR=CGTT)
LENGTH=RECEND/SRATE

TF(NSTR.LF.1) GO TO 4

M=MSTR=-1 '

Y0 3 1=1,M . ,

CALL MOERRC{ABUF.LFEN,IERP, TAPEDD)
LX=LENGTH/NDFC
RLIMCH=AMINI{RLINGH,15.3)
TF(RLINCHGT.7.65) NPAGFS =2
SRATEZ=SRATE<NOFC

(RHO=(1.+RHOY/2.

KTEST=24%NOTRY .

WRITF({&,J08)

IFINJDREQ.4) 6O TD 49

FLOW=-—FHIGH

TF(MOD(LENBP,2) .FR.0i LENRP=LENBP+]
CALL GFTLT(FLOW,FHIG&H, SRATEZ,LENBP,FLOW2,FHIGHZ LX)
TF(NJOB.EQ.Y) GO T 30
WRITE(6,ADAPT)

NSTRT=WSTRT/3SRATEZ
NWARM=DWARM/SRATE?

LTAT=7TAU/SRATE2

IF(NJUDBLEQ.2) &GO TO 40
WRTITE(G.BTFLT) .
CALL BIFILT(LX«BS1G.BRHO,PLOL,NPTS,SRATER)
CALL TARIS(LY. SRATEZ NPAGES RL INCH;
CALL NMDSET(RANGE WVFL SEATE ,LENGTE
TTIME=TTIME=100

CALL FIO959{44, LVERS(1),18,18)

GO I0 (17727,1707.1741,17371+NJOB
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C
C
(

Ngoo=>

1707 CALL NOEZ=D(BNF,LEN,TERR, TAPEDD)

C7

1727

727

1737

CALL NMO

CALL CCOECITRACENDEC)

CALL AGC

CALL BPASS

CALL BAFL(LXoCXsTFLGAPLON, NWARMNSTRT (ZTAT ( XTAULNLIC)
CALL BPASS2

NDCTS=NBITS

CALL SEISGM

BDC 7C7 1=NCTRJ,NOTR,NOTRJ

NCOTS=NBITS

TF(MOD (T, MDCADD) . EQ.0) NDOTS=NBTTS2

(ALL NOERRC(BUFL.LEM.TERR,TAPEDD)

IF(TERR.EQ.1) GO TQ 988

CALL NMO

CALL DCOEC(TRACE(NDEC)

CALL AGC

CALL BPRASS

IF(NOTRJLCEL,2) CALL NOERRDI  BUFJLEN, TERR,TAPEDD)
IF(TERR.EQ.1) GO TO 988

CalL BAFLGO

IS(NOTRJ.GE.3) CALL NGERRD( BUF,LEN,I5RR,TAPEDD)

"CALL RPASS2

CALL SETSGM
IF(MOD({I,KTEST).NE.O) GC TG 7J7
CALL PCLOCK({TJE,TJS)
TF(TJE.GT.ITIME) GO TO 909
CONTTNUE

€O 70 9499

NJOB=]

DO 727 T=NCTR.,NOTR,NOTRJ

NDOTS=NRITS

IF(MOD(T.MCDADD ) .EQ.0) NDDTS=NBITS2

CALL NOERRD{BUF,LEN,TERR, 1APEND)

JF{TERR.EG.1) 6O TO 988

CALL MMO ‘

CALL DCDFC{TRACE,NDEC)

CALL AGC

CALL BPASS

CALL BIGNDT

TE{NOTRILGE.?) CALL NQZR2D( BUF,LEN, IERR, TAPEDD)
IF(NOTRJ.GE.3) CALL NOERRD( BUF,LEN,I=RR, TAPEDD)
TF(IFRR.EQ.1) GO TO 988

CALL RPASS?

CALL SEISGM

IF(MON({T,KTEST).NE.C) GO TQ 727

CALL PCLOCK(1JE,1JS)

TF(JJE.GTLITIME) GO TQ 909

CONTINUE

GO To 999

NJOB=4
PO 737 1=NOTRJ.,NOTR NDTRJ

17
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NDOTS=NBITS

[

TF{(MOD(1,MODADD }.EQ.0) MODSTS=NBRITS? U

CALL HOEFRD({BUF . LEN, 1ERR, TARPEDD, A

IF{IERR.EQ.1) GO TO 988 L

CALL NMO Ls

CALL DCODEC(TPACE,NDEC) LS

IFINOTRJ.C=,2) CALL NOERRD{ PBUF,LEMN,TERR,TAPTDD) e

TFINOTRJWGEL3Y CALL NOERRD( BUELLEN,IFRR,TAPED D) Ler

TFITERRLEQ.L) GO TO 388 Uer

CALL SETSGM LS

TF(MOQ(T.,KTEST! .NE.Q) GO TQ 737 L

CALL PCLOCK(TJE . [JdS) , Use

TFITJLLGTLITIMEY 60 TD 909 : TN

737 CONTINUE ’ . L&l

GO TO 999 . TN

¢ use

o NJDB=3 : Ler

C . Usa

1747 CALL NOFRRD(BUF.LEN,TERR,TAPEDD) LS

fALL NMD US(

CALL. DCDEC(TRACE,NOEC) L e

CALL AGC . UsT

CALL BPASS Loe

CAML BAFL{LX+CX IFLGAP,LCNNWARM NSTRT, ZTAT 4 XTAULNZC) USe

CALL BIGDT : et

CrPLL BPASS2 , U

NDOGTS=NBTTS Lor

CALL SETSHM e

DO 747 T=NOTRILNOTRGNOTRY Les

NDOTS=NBITS USE

TF(MOD( T, MODADD } ,FQ.0) NDDTS=NBITS? LS

CALL NOEPROD(BUF,LEN, IERPR, TAPEDY) Leg

IF{TERR.EQ.1) GO TN 988 Ler

CALL NMO : Le

CALL DCNEC(TRACF,NTED) Lo

fALL AGC e

CAtL BPASS Lee

TF{NDTRJ.GE.?) CALL NOERRDI BUF,LEN,IERR,TAPEDD) LSe

TF{IERR,.EQ.') GO TO 988 Ues

CALL BAFLGD Les

CALL RIGOT Lo

IFIMOTRJ.GE.3) CALL NOERRD( BUF,LEN, JERR, TAPEDD) Les

CML BPASS2 Lee

CALL SFISGM Leg

TF{MOD(I,KTEST) .NE.O) GO T 747 Lol

CALL PLLGCKUITJE.TJS) Le

IF(IJE.GTLITIME) GO TQ 969 ‘ TR

747 CONTINUE La?
<< MORE MATIN FOLLOWS, BUT NOT LISTED >> :

/%
RALPH JOB STATISTILS —--— 31 CLRDS RIan —-— 231 LINES PRINTED —-
' 0.00 o t1 UTrs oYy T1ME De00 ATRUTHS wilT TIRE
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AT OO

SO0 00O 0aO0DO 0

1

Y Tl

=

')

JUTSTIT JOB Y0740, 3140, "FILEY LLIST PGMSS Jor

# SERVICY LIST

I SO S S SN LIS N - =N SR

= - s ST NG P ACK YGT (F -
S 1971 rT2tD DATARELARDED L ITH TRLLODYNS MAIDEL 27715
TAMPLE D2 CARD FOR TAPE INPUT: ASSUYE TAPERD='FT2LF QLY
//uJ.FT’JFO 1 DO DSN=SETS,uNIT= Of1,VUL=SER=UXXXY,DISP=(ULU,KF?“);
/7 LAB=L={(1, BLP,,AN),V-B“(PECFM UyBLKSI1ZE=16290,DEN=1,TRTCH=C)
REPLACE UXaXxX BY COMi. CENTER TAP: l.Dey LIKL U1S77

INTEGER BUISR2{49802),LVERS(18)

REAL® 4 fX(’uleOO)oERFD( 0) ,BSIG(10),PLLCL (1) re

REALHE DATE, TIME,l INEID, TAPEDD, USEP :
COMMEN JBLK? /Y (1900) 5 LXK JUMPNLE AK FHGy CRHO,NEOTS ‘ c
COMMON /BLK3/%(1300) a
NAMFLIST /J0B/NREEL L INEID, RANGE WV EL y SKATE y RECEND, NDEC , I TIME , RHO

INLEAK g NJUMO MBI TS,NBITS2, MODATD  NOTR, HOTRY 4 NJTB, TAPEDD, HSER,NPAGFST

2yRUINCH/ADAPT/FHICH,N7C JFHTIGHZ2 s FLOWZ yLENBP y IFLGAP, LCNy DWARM ,WSTPTC ¢
By ZTALWXTAU/BITLT/MPTS s FLOC,BSIG, BRHD/JUBTIN/NKECLy LINFID FANGE , WVEL T F

4y SRATE G RECEND NDNEC, [TIME ,RHO(NLEAK yNJIMPyNRITS JHRITS2,MODADD, NOTR, C
ENOTRJZyNJOB, TAREDND,USER,NPAGES , RLUINCH FHIGHyNSTRyLENBRP 4 TFLGAP L CH,y 7
EDWARM JWSTRT, ZTAU ¥ TAU FHIT GH?fFLINAyNPTb,#LUC.ES?G;SPHD,NZC

(]

,'1 n"’"i’ﬁ”"

nonn

DAT A NREEL,tINEID,RANGE,WVEL.SRATE,RECEND,NDFC,ITiME.NBIT%,NﬁITS?,TC
INOTRyNOTR U NJDB, TAPELE,FHIGH,RSTR, FLUW2 , FHIGH2,LENEP, IFLGAP,LCH, ¢
CDWARM WSTRT,ZTAUSXTAUNPTS ,NPAGES,RLINCH,PLQOC,BRHD, BSIG,MIDAND, r=
3USER,NZC/99Q,'DEFERRED',4CO.,48?6.'.004,1.53,1,540,5.4,2000.3,3, nE

AYFT20F001' 46309l y 1543b20393239 002302161231 3e323137e6230e31453h, ~F
)87‘0'1 e D93 8% 06y e FDy s GG, 5%0, A) 1Ty 'UeSeGoeSet 0/ (O

w

_______________ LIST __05_ _PEINCIPAL__VARKIWBLLS __ e
cE

NAME (DEFAULT VALUE) DEFTHITILN TE
CPAPAMETERS USED Ih 20l Js> ~F

USER {UeS.GaSe) USERTS NAME (38 ALPHANUMEPIC) : ~E
NREEL (9997) JSGS REELL NUMBER (INTEGER) cF
LINFID (DEFERRED) 1SHS L INE NUMBER (8 ALPAHNUMERIC) rFE
RAMGE  (409.1 SHOT-RECEIVER OFFSET (F7.) cF
WY FL (4375.) WATER VELOCITY (FT/SEC) CF
SRATE  (.)04) INPUT SeMoL s RATE {SEC) ol
RECEFND (1.53) RECORND LERGTH 10 PROCESS (S5EC) , re
NDEC (1) DEGRTE OF DECIMATION (INTEGER) o=
ITIME  (540) © INTERNAL TIME ESTIMATE (SEC.,INTEGER) E
RHA (C.74) - DC REJFECT FILTER COEFFICIENT nF
NBITS (5) MUMBER OF DOTS PER TRACE {(INTEGER) e
NBITS?2 (4) SECNONDARY TRACENIDTH EVERY 'MADANDY TEACSS (INTYLE
MODADD (9) MODULG TQ ADD SECONDARY RITS (INTEGER) r
NOTR {2622) NUMBER 0F TRACES- T3 Bt PROACESSED {INTEGER) Tz
NOTRJ  (3) PRUCFSSING FREQUENCY (1,2,0R 3) -
NSTR (1) NUMBER 7 STARTING TRACF ON TAPE (INTEGER) T
NJ A8 (3) : JUS SELECTION SWITCH (Ly,2,3,0R 4) -
TAPLCOD (FT20F001) TADE DATA DIZFINITION TAG (8§ ALPHANUMER () s
RLINCH (7.63) A BECORD SECTION LENSTHE IN [NCHES (MAX.=15.2%5) o
KADODITTIONAL PARAMETERS 4LSED IN JOBS 1,2,3> Tl
NLEAK (10) } (NTEGRATION PARAMETER FOR AGC (INTEGER) rE
NJUMP  (24) UPDATE FREQUENCY OF AGC GAIN TRACE (INTEGER) .
LENBP  (9) MUMBERZ OF ZOEFFICIENTS [N SANDPASS (INTEGER,ODD) -
FRIGH (63.) KRIQR MI1&6H CUTOFF {CYCLLS/SEC) e
FLOW?  (15.) POST—PROC. LD CUTIFF (CYCLES/SEC) “F
ERIGHZ (63.) POST-PRAC., HIGH CUTOFF (fYrL¢S/ EC) re
CADDITIONAL PARAMET SRS HSED IN JORS 1,3> e

19
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mn

C NPTS {2} M, BOINTC NN BIFILT PROFILE (T“T&FﬁP) -
T  PLAC {(Desle53) LOCATIDYN Q@F PROFILE TI&S (SEC -
C BEHD {eDHye5) RHO PPOFILE COEFFi‘T‘wTC ~
T BSIG {595 9% SIGMA PROFILE CUBFFRICIENTS N
C CADDITIONAL PARAMETERS JSET [N JOoS 2,32 o
C  NZC {7 NO. OF LEATING ZERQ REFLFCTION COEFELINT) 7
e ITLGAR (2) GAP BETWFEM ADAPTIVE FILTER COEFFICIFNTS {187 -
'  LCN {9) NG, OF REFLECTION CNCFF. TN LADDER (INTEGER) C
C  DWARM {2} DURATION 0OF JihTI UNARY WARM=42 CYCLE (SEC) “
C  WSTRT {.2) STARTIMG POSITION OF WARM-UP (SEN) ~
r ITAU (.17} RELAXATION TIME 10 1/E (SEC) ~
L XTAY {lue) RELAXATION DISTANCE T 1/% {TRACES) -
s C
. (ALL VORTAQLES ARE REAL EXCELPT AS INDICATED) TF
C PROCHSS It SEQUENCES: TF
C ~
C NJiR=1 /ETELD /DCNET/ /BPASS/BLIFILT/RBPACSSD /SEISGM/ c
1y NJOR=2 /1oL D /TChES /BFASS/B.AFL /RPASS2/SZISGH/ ~F
r NJOHR=3 /ETTLDY/ /OONEC/ /BPASS/BAFL/BIFILT/RPASS2/SETSGN/, [ F
r NJOR=4  JFITLL/ BCOEC/SEISGM/
e e e e i e i ~
C VERSTIOGN G DN Ce BILEY CrepEwne 1972 C
C r
CALL MCLOCK({DATE ,TIME WEEKDAY) LFE
CALL PCLOCK(1JS) or
RHO=0, 74 o=
NLEAK=19 Ce
NJUMP =24 E
WRITE(5,376) TE
READ(S,JOBIN,FPR=9T7) rf

2 LENGTH=R CEWU/»Q“TF . ~F

IF{NSTRLE.L) GO TO 4 CF
=NSTR=-1 : e
DO 3 [=1,M

3 CALL NOSRRD(BUF,LEFN, TERR, TAPEND)

4 LX=LENGTH/NDEC g
RLINCH=AMINL(RLIMNCH,15.3) r
IF{RLINCH.GT47+565) NPAGES=2
SRATEZ2=SRAT ExNDEC
CRHD={1-+RHO} /2, C
KTEST=24%N3TRJ C
WRITE (6, J0R) -
IFINJOBLEQ.4} GO T3 40 r
FLOW==FRIGH .
IF(MOR(LENBP,2) 0.9 LENBP=LFEBP ¢ l C
CALL GFILT{FLOW,FIHIGH,SRATE?,LLCNSP, OW2,FHIGHZ,L X) 7,
IF(NINR L EQLLY G TO 32 r
WRITE(6,ADAPT) "
NSTRT=VWSTRT/SRATE? C
HWARM=DWARM/SRATE? -
ZTAT=7TAU/SRATED r
IF(NJOBERLG2) 60 TO 40 r

30 WRITE(6.BIFLT)
CALL BUIFILT(LX.BS.G+BRHO:;PLOC,;NPTS,SRATEZ) '
40 CALL TAXISILX,SRATE2,NPAGES,RLIHCH) T
C 0N CALL MMOSET{RANGE WYEL SPATE,LENGTR ] o
ITIME=ITIME=10D) . ~e

20
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CALL TID992 {4443 LVERPS

{1 N 1 TN
Vidslow I}

GUOTO (172791707 1T 4T 1737) Mg 30
J0R =2

CALL NOURRDUBUF,LEM TERE, TAPED))

CALL DCOECT{BUT)

CAaLL AGC
CALL BPRASS

CALL BAFLI{LX 0Ny IFLOAPLON NWARMZMSTRTy ZTAT ¢ XTAUGNZC)

CALL BPA3S2

NDDTS=NBI1S

CALL SEISGM . .

DO 707 I=HOTRJ,NQTP,NOTRY
NOOTS=NBITS

IF(MOD{T,MODALD) LEQ.O) KOOTS=NBITS2

CALL NOERRD{BUF,LEM,TERR, TAPELD)
IF(IERRLED.L) GO 10 988

CALL BCDFCT(BUF)

CALL AGC

CALL BPASS

TFINOTRU.GEL2) CALL NCERED(  BUF,LEN, IFRR, TAPERN)

JFLTERRGEQLLY GNY TO G2
CALL BAFLGO

IF(NITRJLGF.3) CALL NOQERRD( BUF,Ltl,s IERR, TAPELD)

CALL BPASSZ

CALL SEISGM
IF{MODUILKTEST).NE.Q) GO TO 70/
CALL PCLOCK({IJE, 1J5)
1F(TJELGTITIME) GO TO 909
CONTINMNUE

GO TO 999

NJanp=1

DO 727 I=NOTRJNOTR,NOTRY
NOOTS=NBTTS

IFIMOD(I,.MODADD) .EQ.DV)  NDPOTS=NRITS2

CALL NOERRD(BUF,L N, TERR, TAPEDD )
IF{ISRR.TC.1) GO TO <8BS

CALL DERFCT(BUI)

CALL AGC
CallL BPASS
CALL ELGQT
1F{NOTRJ.GE.
IE(NDOTAJ 05,
TE([ERR.EQ.]
CALL BPASS?
CALL SEISGM
JTE(MON{I, KTESTY.NE.C) GO TD 727
CALL PCLOCKUIJE,1JS)
IF(TJE.GTLITIME) GO TO 909
CONTINUS ’

GO TO 9499

GO TOo 988

NIE =4 .
DO 737 I=NOTRJ,NOTR,NOQTP)

21
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747

/

RALPH

MOOTS=NSTTS

TR T MODADDY L EQe ) NEOTIS=NBITS2

CALL NDERRU{BUI yLEH, TERR,TAPEDDL )

IF(IERR .EQ.1) 6O TO 984

CALL DCDECT(8UF)

IFINOTRYLGE.Z ) CALL NOERRD({ BUF,LEN, [FRr, TAPEDD)
TFINDTRJ.GL.3) Call. MQERRDL  BUF ,LEN, [ERR, TAPLND)
TF{IERRLEQ.L ) GO TO 988

Al SEISGM

TF(MOD(T,KTEST).NE.Q) GO T 737

CALL PCLIOCKA{TUE,TJS)

TFUTJE LOT ITIMEY G0 TQ YOO

CONT IMNUE

GO TO 899

NJOB=3

CALL NOERRD(PUF,LEN, [EPR, TAPEDD)
LLL DCDECT{BUF)
CALL AGEC
CALL BPASS
CALL BAFLA{LX,CX, TFLGAP LCHN NWARMINSTRT s ZTAT 4 XT A4 NZC)
catL BIGIT
CALL BPASS2
NDOTS=MNBITS

CaLL SEISGM

DO 747 I=NQTRJ,NOTR,,NOTRJ

NDOTS=NBTTS

IF(MOD{T,MODADD) .EQ.0) NDOTS=KRBITS2

CALL NOLRRDIBUF,LENyIERR,TAPEDD)

TF{IERR.EQ.L) 6O TO 98¢

CALL DCDECT(BUF)

CALL AGC

CALL BPASS

TFINOTRJULGE.?2) At MOERRD{ BUr,LEN, JERR, TAPEDD)
IF{IFRR.EGQ.1) GO TO 9Z8 .

CALL BAFLGO

CALL BIGOT

IF{MDOTRJ.GE.3) CALL NODERRD{ BUF,LEN,IERR,TAPECD)
CALL BPASS2

CALL SEFISGM

IFIMODCT W KTEST)WNELD)Y GO TO 747

caLt PCLOCKAIJE,TJS)

IF(TJF.ATLITIMA) G TD 929

CANTINUE

<< MORE MAIN FCOLLOWS, BUT NOT LISTED >>

JOB STATISTICS —- 22% o 7 i = 200 L
Je X0 it U T
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YO Ty DY O

VS T YOO YT

e

T OO, DY,

FUTSTIT G405 $0T63, 5040, T ILIY L1AT p5ASY
CTEVICE LTST
PS5 S ST LS T O P e et 8 S I RG PACKAGE Y
RCESSES 1772 £0AU74 TO SITiTAL TAPES PROUUCEN AN THE €OC 1757
CACHING AT NGCLToo. TOURLE MGLTIELEX 536 P TAPES
SAMOLE DD CASD FDE TAPE IMPYT; ASSUME TAPEDD='FT20)01°
/7GQGFT20F001 DG DSN=SEIS, LN IT=301,VOL=SER=UXXX X, NISP=(IL 0, KEED

// LuBEL“(l,FLPyyf“),u 5= (P ECFM=U,BLKSTZE=16000,0EN=1,TRT(H=C)
REPLACE UXAXXX 8Y 04, 8P TAPE leDey LIKE Y1577
INTEZGER BUF=2(4000) ylV??S(lF)
REAL¥G CX{23, 10730, 2FFC10),2516(12),PLOC11D)
BEAIRE CDATE, TIME, LIKEIG TEPEDR,USER
COMMON /BLK2/Y{TLO00) , Ux, MIUMP NLEAK g RHID, CRHDZNDOTS
COMMON /BILK B/K(IJDC)
MAMELTIST /JOB/MREE yLINEIDqRAlégywerva T EyRECEND, MD

lNL%AK,NJJM~¢NﬁYT yNBITS2, MODADD yNOTRyNOTRYyNJOB, TAPEDDy USBRINPAGES
ZyRLIMCH/ADAPT/FHIOH ML ,FHIGHZ.FLQNZ,LENBP,IFLCéP,LCN'DWAQM,\STPT

3+,ZTAUXTAU/BIFLT/NPTS yPLOC,RSIGBRHG/JORIN/NRETL,, LINE

58*:)0905905,8::0"'()110C1’\5 0 Q )y U.SoU-Ss"O/

,/,ITIMF

!y

RHO,

IDZRANGE , WY EL
4,SRATE,RECEND,NDEC, ITIME ,PHORLEAK, NJUMP, NBTITS NBTTS2,M0DA0D,NOTR,
SMOTRJyNJOB, TAPEDDZUSER Y NPAGES JRLINCH,FHIGHR ,NSTR,LENBP,[FLGAP,LCN,
GDWARM ,WSTRT » 7T AU s XTAU, FHIGH2, FLOWZ yNPTS,PLCC+BSIG,BRHG,NZC
DATA NRELL,LINEIDRANGE WVEL ,SRATE,RECEND NDEC,ITIME,NBITS,NBITSE,
INQTRy,NOTRY,NJOB, TAPEDD,FHIGHMSTRyFLAOW2 yFHIGH2,LENBP,[FLGAP,LCN,
ZOVARM G WETRTZZTAY, ATAU G NPTS,NPAGFS,RLINCH, PLOC, BRHC, BSIG,MDDADD,
3Ugt‘RyNZC/C/(I:'q ‘ngngpE:E’. ,QGO.,@{’AI‘), $ .C":J"i*, 1.5371 954’3,57412"\”)')1273!
AYFTZIFCS1Y 463601, 150;63-;9;779».2,.2..lZle.,2,1,7.63,7.,1.536¢

INT)

,,,,,,,,,,,,,, LIST__DF__bP2INCIPM _ _ VARTARPLES __ _— I

NAME [DEFAULT VaLUE) DEFINITICN

CPARAMETERS USED N ALL JUTBS>
YSER {UeSeGoSae) SER'S NAME (8 ALPHAMUMERIC)
MREFL (S999) USAS REEL MNUMBER [ INTEUGER)Y
LINEID (NEFERRED) USES LINE NMYMBIR (8§ ALPAHNUMTERIC)
FANGE (430.) SHOT—-PECEIVFR SFFSET (FT.)
WVFL {4875.) VIANTER VELOCITY {(FT/SEC)
SRATF { «00% )} INBUT SAMPLE HATE {S%C)
LECEMD {1.53) RECORD LENGTH TC PROCESS (SFQ)
NBEC (1) DEGRYE OF DRECIMATICW {INTECER) BN T YSED-%
[TIME {540} INTERNAL TIME ESTIMATE (SECey, INTEGER)
RHO {(0.74) DC REJECT FILTER COEFFICTIENT st (T 1JSmDorsk
HRITS  (5) MUMBER QF DOTS PFR TRACE (IMTEGER)
NBITS2 {4) SECONDARY TRACEWIDTH EVERY 'MODLDDY TRACES |
MODADD (9) MODULD TO ADD SECONNARY BITS (IMTEGER)
NOTER (2800) NUMRBRER OF TRLCES TO BE PROCESSED (INTESER)
NOTRY (2) PEOCESSING FREQUENCY (1 AR 2)
NSTR {1} NUMPER DF STARTING TRACE ON TAPE {ITNTEGER)
NJOB (3) JOB SELECTION SWITur {(ly2e23,y72R 4)
TAPEND (FT2IF001) TAPFE DATA DIFINITIOY TAG (8 ALPHAKNUMERIC)
RLINCH (7.53) RECORD SECTION LEWNGTA IN NOHES {MAX.=15.251)

KANDITIONIL PARAMETERS USED W U085 1,2,3>
NLEAK {19} ' ' INTEGRATINN PAR/METER FiiR AGC (INTEGER)
NJUMP (24) UPDATE FRPEQIENCY GF AGC GAIN TRACE (INTEZER)

LENBP  (9) NUMBER OF COIEFFICIENTS I8 BANDPASS
FHIGH (63.) PRINE HIGH CUTOFF (CYCLES/SED)

ELOVW?  (15.) POST-PROC, LOW CUTOFF [CYCLFS/SEC)
FHIGH? (634} POST-pPnC, HIGH CUTOFM {CYCLLS/SEN)
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CADDITIONAL PARLHETEES 11970 [ JouS 1,3>

[

NPTS (2) NO. POTNTS ON BIFILT PROFILE (INTEGER) (
PLOC {Q0.41.52) LOCATION OF PROFILE TIFS (SEC) cr
BR HO {e5445) RHO PROF!|E COEFFICIENTS re
BIG {99, .99) SIGMA PRDFILE COEFFICIENTS r
<CADDITIONAL PARAMETERS USED [N JOES 2,3> c
MZC () NQ. DF LEADING ZERD REFLECTINN ClEFF, (INT) aF
1FLGAP (?7) GAP BETWEEN ADAP] IVE FILTER COEFFTICIENTS (INT) s
1CN {9} NG, GF REFLECTION CUEFF. I LADDER {INTEGEPR) cr
DWARM  {.2) DURATION OF STATIONARY WARM=UP CYCLE (3EC) AN
WSTRT  {..) STARTING POSIiTION OF WARM=UJP {SFC) N
2TAU {12) RELAXATION TIME T3 L/E {(SEC) ' re
XT AU {10.) RELAXATION DISTANCE TG L/5 (TRACES) e
; i,
{(ALL VARTABLES ARE REAL EXCEPT AS INDICATED) on
SN
_________________________________________________ . I o
PROCFSSING SEQUENCES: N
cH
NJGE=1 JEIELN/ INETEC Y/ /BPASS/BIFILT/RPASS2 /SFISGM/ oAl
NJOR= /FIEL D/ /DEDECY /BPASS/UBAFL/RBPASS2/SEISHM/ oL
NJOR=3 /ETEI. D/ JOCDEC/ /BPASS/RAFL/BIFILT/BPASS2/SEISGN/ o
NJOB=4 JFIELD/ JOCDEC/SFLSGM/ £
cr
VERSICN 6 ON -Ce RILEY [DECFMRER 1972 o
o
ALL MCLACKIDATE, TIME,WEEKDA) (oY
CALL PCLNCKLIJS) Ciir
RHU=0C .74 e
NLEAK=10 cree
NJUMP =24 ’ e
WRITF{H,876) , . ‘ Iash
RE;’-‘LD(5,JUH]N,ERR:977) ) N
2 LENGTH=RECEND/SRATE : Ch
CALL NUERRD(BUF,LEN, TEFER, TAPEDD)
IF{NSTR.LE.L) GO TO 4 cr
M=NSTR~-1 N7
Do 2 I=1,m Ch
CALL NOERRD(BUF,LEN, TERPR,TAPEDD)
3 CALL NOERRD(BUF,LEM, [ERR,TAPEDD) Cro
4 LX=LENGTH/NDEC mA
NOTRJI=MIND (NOTR S, 2.)
RLIMCH=AMINI(RLINCH,15.3) Criv
IF{RLINCH.GT .7.65) NPAGES=2 £
SRATEZ2=SRATEXNDEC I
CRMD=(1.+FHII) /2. a0 NOT USED o : Chy
KTEST=24%N0OTRY ) Conig
WRITE(6,JMNB) re.
IF{NJUB.EQ.4) GO TO 40 e
FLOW==FHIGH ra
TF{MOU(LENBP,?2}.FR.G) LENRP={ENBr+] o
CALL GFILT(FLOW, FHIGH , SRATEZ2, LENBP ,FLOWZ2 s FHINGH2, LX) Ch
IFINJOBLEQLLY GO 70O 32 oy

WRTTE (6, ADAPT}
NSTRT=WSTRT/SRATEZ

NWARM={GWARM/SPATE2 , £hic

JTAT=2TAU/SRATE? . oren

[F{NJOB.EQ.2) 6O TA 4) o
5% WRITE(&,BIFLT) o

24
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CALL PIFILT(LX1B¢7698RHO PLTC N2IS,SRATE2Y
CALL TAXISILXySRATEZ JHPAGES sRLINCH)

CALL NMOSET(RANGE, NVEL,S?ATgotﬁNvTH)
ITIME=ITIMES10D -

CALL FID999(44,LLVERS{11,18.18:

ST (1727,17074,1747,17371,NJ08B
NJOB=2

CALL NGERRD(BUF,LEN, TERR, TAPEND )

CALL NOERRD(BUF{T751),LEN,TERP,TAPEDD)

CALL DCDECN(BUF,LX,Y)

CALL AGC

CALL BPASS

CALL BAFL{LX, Xy IFLGAPLLCN,NWARM,NSTRT, ZTAT 4 XTAULNZC)
CALL BPASS? '
NDOTS=NBITS

CALL SEISGM

CALL NOERRD{BUF,LEN, IERR TAPEDD)

90 747 T=NOTRJ,NOTR,NOTRY

NDOTS=NBITS

[F{MUD{I,MODAVLL) .EQ.0)} NDOIS=NBITS?

CALL MNOERRDI(BUF{751),LEN, [ERR,TAPEDD)
[FULERR.EQ.1) Git TG Q&8

CALL DCODECN{BUF,LX,Y)

CALL AGC

CALL BPASS

TF{NOTRJ.GE.?) CAlL NCEFRRD{ BUF,LEN, IERR, TAPEDD)
IF(IFRR.EQ.L) GO TO 938

CAL!. BAFLGOQ

TF{NOTRJ.GE.2) CALL NCERRD{ BUF,LEN,IERE,TAPED)
CALL BPASS2

CALL NOERRD(BUF,LEN, JTERR, TAPEDD)

CALL SEISGM

JTE(MOD(I,KTEST)JNR, G GnoIn 707

CALL PCLOCK{TJE,1JS)

IF(IJF.OTLITINE) GO TR GG

CONTIMUF

G TO 9459

NJOg=1

CALL NOCERPC{BUF,LEN,[ERR,TAPEDD)
DO 727 I=NOTRJ;NOTR,NOTR.J
MDOTS=NITITS
[F(RODITMDDADD)YLER.O) NDOTS=NBITS2
CALL NOERRD(BUF({751) ,LEN, IFRR,TAPELD)
TF{IERKLEQ.L) GO T3 989
CALL DCDECN(BUF,LX,Y)
CALL AGC
TALL BFASS
ALt BIOLNT )
TF{NDTRILGF.2) CALL NCERRDI BUF,LEN,IERPR, TAPEDD)
IF{NDTRJIGE.Z)} CALL MCERRD! BUF,LEN, [ZRR, TAPELD)
I{(IERPO:‘QUL} GO TO 388
CALL BPASS?
CALL NOERRD(BUF,LEN, TERR,TAPEDD)
CALL SEISGM
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TE(MOD (I, KTEST) NELO) GU T0 727

Cabt

[F(1]

727 CONT

G T
C
C
C

1737 CALL

POLOCKLTIE T US
JELGTLITIME) 60 TO %09
THUE

0999
NJOB =4

MOERRE(BUF, LEM, [ ERP,TARPEDD)

D) 727 I=NOTRJWNOTR,NOTRY

HDOT

S=NBITS

IF(MDD(I,MODADD) .EG&.D) NODOTS=0BITS2

caLt
IF{I
cattL

NCERRO{BUF{ 7511 LEN, [FRR,TAPEDD)
EkR.EQ.L) GO TGO 988
ODCODECHIBUF,LX,Y)

IF(NOTRJLGE«2) CALL NGERRND( BUFLEN,IERR, TAPEDD)
IFINODTRYL6E.2) CALL NQERRDY Bl s LEN, [EXR, TAPERD)
TF{IERR.EQ.1Y G0N TO 9713 ’

CAaLL
CaLt

NOERRD(BUF, LEN, TEPR, TAPEDY)
SETSGM

TEFIMODIT,KTEST)Y.NELD) GU T2 737

CALL

PCLOCK{TJIE, 1US)

IF(TJELGTLITINEY 60 TQ 999

737 CONT

IMNUE

GO TO 999

[S e T

1747 CALL
cAaLt

CALL

CWT  CALL
CAlL

CALL

CALL

CALL

NDOT

CALL

CatLL

NJIB=3

NOERRLC{BUF, L EN, TERR , TAPEDD)
NZERRO(BUF(T751) s LEN, [ERR, TAPEDD)
COCDECN(BUF, LXy Y

AGC

BPASS . A
BAFLILAXyCXy IFLGAP,LEN,NWARM,NSTRT, ZTAT 4 XTAUNZC)
BIGOT .

BPASS2
5=NBITS

SEISGM

NCERRD{BUF,LEN, LERR, TAPEDD)

DD 747 1=NGTRJNOTR,NOTRJ

NDOT

S=NBITS

TFIMOGDI T, MODADD) . EQ.C) NDOTS=NB[TS2

CAlL
IF(]
CALL
COUT  CAaLL
CALL

NOERRD(EUF(7S1), LEN, IERR, TAPEDD)
EFS.EQ.1) GU TO ©83
LCDECNIBUF, L)X, Y)

AGC

BPASS

TFINOTRYLGELZ2) CALL NOERRD( BJUF,LEN,IERR, TAPELD)

IF{1]
CALL
caLL

ERR.ZQ1) GO TO 988
BAFLGO
RIUADT

IF{NOTRJ.GE.2) CALL NOERRD( BUF,LEN, IERR,TAPEDD)

CAaLL
CALL

TALL

BPASS?
NCERRD{BUF, LENy IFRR, TAPEDD)
SEIsSGM

TE(MOD (1 KTEST W NE.O)Y 6D TO 747

catt

FCLOCK({TJE, 1d5)

IF(IJE.GTLITIME) GG 1C ©09

Ta7 CONT
<< MORT

INUE
MAIN FOLLOWS, BUT NOT LISTED >
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PRIMARY SUBROUTINES

Time and Space Adaptive Deconvolution.--The basic enhancement tool of the
processing package is data adaptive deconvolution as described in the section
under "Theoretical Considerations". The subroutine called "BAFL" igs a fortran
implementation of this method. Basically the procession of the data when using
this featurec is controlled by four parameters: ILCN, IFLGAP, ZTAU, and XTAU.

LCN is the integer number of reflection coefficients or stages in the adaptive
ladder. The number of equivalent filter coefficients in the resulting predic-
tion error filtering operation is thus equal to LCN + 1. As the number of
reflection coefficients (or equivalent filter length) increases the quality of
the filtering also increases. However, the cost (execution time) also increases
with LCN. A filter length corresponding to LCN = 9 or 10 has becen found to do a
good job of filtering with reasonable execution speeds. The integer parameter
IFLGAP essentially allows decimating the filter operator in time. This has the
effect of deconvoluting only the lower fraction fn/IFLGAP of the spectrum of the
data (fn is the folding frequency). Thus, if we had data sampled at 2 msec
where the folding frequency is 250 hz (fn = 1/2At) and we knew that there was

no useful information in the band 125250 hz, then setting IFLGAP = 2 would
deconvolve the useful band 0+250/2 hz. Of course, the data would have to be

low pass filtered with the cutoff at 125 hz before deconvolution to avoid
aliasing cffects. If instcad, we set IFLGAP = 3, then the band 0+83.3 hz would
be whitened or deconvolved.

Sample Rate (m/sec) IFLGAP Deconvolved Portion (hz)
2 1 0 ~ 250
2 0 ~ 125
3 0 - 83
4 0 - 63
4 1 0 - 125
2 0 - 63
3 0 ~- 42

The parameters ZTAU and XTAU represent the relaxation time of the adaptive
processor in time (sec) and space (trans), respectively. These parameters are
set by the user based on the deygree of variation in the data that may be
expected in time and space. The choice of these relaxation times is mainly a
matter of experience but some guidelines may be in the following table.

In Space XTAU = In Time ZTAU =
Rapid Variation 5. .08
Moderate Variation 10. .12
Small Variation 15. .16

4

The parameter NZC is the number of leading stages or reflection coeffici-
ents that are held to zero. The effect of this parameter on the resulting
deconvolved spectrum is potentially of fundamental importance in both adaptive
and stationary deconveolution of seismic data. Frequently data is encountered
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where the reverberation period is moderate to long. Often the approach is

to use a gapped prediction-error operator of the form (1,0,0,....,a ,a?,...a )
to predict grecater than unit span while restricting the degrees of %reédom.
Clearly, such a procedure is not minimum-phase. If however, we set the first
N reflection coefficients to zero the effect on the resultant filtering is
that we are predicting greater than unit distance while retaining the minimum-
phase characteristic. This has the physical interpretation of implying that
there are no reflectors in the early section of the model as in the case of

a water layer. The relationship between the prediction-error operator

élla}lig'éé‘}Z% 5&%1 and the gapped reflection coefficent series (Cl,CZ,....,
LCN
|« LCN >
C's 6oo000....000CCCCC
I« NZC =d
a's laaaaalOO.....000aaaaa
1$= LCN-NZC —+| J4- LCN=-NZCH

For traditional unit prediction, set NZC=0.

The two remaining parameters are DWARM and WSTRT which control the
adaption warm up routine necessary to initialize the backward state variable
vector in the filter ladder. These parameters are used only on the first
trace of the section and the resulting processing of subsequent traces is
extremely insensitive to the initialization routine. It is recommended
that the default parameters be used for these two parameters.
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CO 1l J=2,LENPL
£iitJ)=0.
NUMtu =2,
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CO 4000 JR=1,NZERQ
J=NZERPL-JR
B(J+1)=81(J)

8(1)=2

HNOW 60 BACK AND FI
[FCIFL3AP.EQ.L) GO T
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DU 7300 J=NZERPL,LCN
FIJ+1i=F(J)eCX{y,KC)
X{K)=F({LCNPL)
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FTEST=FTEST+1.0
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END
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JIJOEN(J)+Cx(JaK)®DLX
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Pseudo-Wavcnumber Filtering.--In some cases it may be desirable to filter
in the horizontal wavenunber K domain. This is often of most use in separa-
ting flat-lying sea floor mult%ples from dipping events on the basis of dip
alone. In this case, we would want to filter out the near horizontal events
with some type of low-cut K_ filtering operation. Since a horizontal wave
has a horizontal wavenumbork(K”) of zero, filtering with a low-cut K filter
is analogous to removing dc tohvery low frequencies in the time doma%n. At
the other extreme, we may desire to enhance lateral continuity or correlation
by stacking or summing to some degree along the x or horizontal coordinate.
This would be equivalent to a high-cut K - filtering operation. To design and
implement a general ‘spatial operator to filter in the w-K planc would be
necessarily expensive. Another approach is to design a recursive type filter
operating on past spatial points exclusively. While this type of filter is
not precisely a wavenumber filter, it is capable of doing the high-cut and
low—-cut operations mentioned above with a minimal amount of computational
expense and use in the program.

If we let r = eleAX define the trace delay operator, where Ky is the
wavenumber in the x-direction and AX is the spacing between successive traces,
this is analogous to the well-known Z transform 2 = elw?t yhich is the unit-
delay operator in t}me. A spatial low-cut filter takes the recursive form

1 +¢ 1l -r
2 l-or

where 0<0<1l. It may be verified that the power spectrum of this filter is
> K AX

(1420 40°) SIN -2

1+ o2 - 2ocost AX

which has the form

w74
- increasing g
9
o
&
0
0 Kx Tfk}x

where O<p<l

Similarly, a high-cut filter may be derived as (1-p) ?E%E;T

which has the powe:r spectrum l-Zp+p2
1-ZpcosK_ AX+p 2

¢
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This takes the following form as a function of Kx

1 4
‘. increasing p —
‘%2
0
49
0 ' l
0 K T/ax
x

Combining these two filters we obtain a type of band-pass contrel for K
filtering. : x

l +o0 l-r X 1-p 1

2 l - or 1l - px
Low-cut removes High-cut stacks
near-horizontal near-horizontal
events events

And in general has the form:

1 A
5~
[}]
5
[aW)
0
0 Ky 7T/Ox%

Note that when o = 1 the filter is purely high-cut and acts to enhance the
lateral correlation by integrating past traces by the weighting function e PT.
When p = O the filtering is purely low-cut and acts to remove the near-
horizontal energy. The wavenumber and the dip of the events are related by
the long-wavelength approximation, viz. sin(dip)=K,C/w where C is the seismic
velocity and w is the frequency. Ideally we would like to determine the ©

and P parameters knowing the high and low Ky cutoffs. Unfortunately, we
need to know the frequency, velocity, and the vertical exaggeration of the
display. Another approach is to simply relate the numerical values of the
two filter parameters to the empirical results of using the filter. In the
subroutine Bifilt which implements the above filter the parameters are speci-
fied as RHO for and SIG for 0. If we describe the removal of horizontal
energy and stacking of horizontal energy as Hard, Medium, Light, or None, then
the following table. is meant as a guide for setting the parameters for the
subroutine.
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Removal of Near-
Horizontal Events

=
Q
=
t

Stacking in X

None Light Med

RHO SIG RO SIG RO
None .00 .99 .36 .99 .53
Light .00 .92 .36 .92 .53
Medium .00 .81 .36 .81 .53
Hard .00 .74 .36 .74 .53

The RHO and SIG parameters are referenced
list as BRHO and BSIG, respectively.

34

ium Hard
S1G RHO SIG
.99 .64 .99
.92 .64 .92
.81 .64 .81
.74 .64 .74
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SUBRUUTING BIFILTU(ND ¢SIGykHUs PLUCYNFTS, SKRATEZ)

BlLIHeir KX FILTEX
USEFIL FOX EXTINGUISHING HURIZONTAL PRIMARIES
AMDG MULTIPLES INTERFURING WITH UIFFING KEFLECTORS
ARD/OR FUR STACKING InNn X TU ENHANCE L ATERAL
CORKELATLICON IM THic PRESENCE OF ADLLITIVE NC1SE.
ALGIRITHM OPERATES IN TIME VARYING MODE GBETHWEEN
FURE KX LOWCUT (RHU=GJ AND PURE KX  HiGHCULT
(5IG=11 AS SET IN THE RHO/SIG PROFILES,.

PARAMETER LIST:

1N INPUT TRACE
Qul UUTPUT TRACE
ND LENGTH OF InPUT/0UTUOUT TRACE
516G SIGMA PARAMETER PROFILE
RHO Fi]) PARAMETER FROFILE
PLGC LOCATICN POINTS OF PARAMETER CHANGES 18 T oo
NPTS  ND. OF S1G/RHG/LCC POINTS AWM Iw =10
RIHO SIGMA
PLULL——=— e Amm e e A= e m e e
‘ . RHL)l , .
| . | -
PLuc? *RHI2 i ASL1G2
x{; ‘ - ‘ *
gl frcczi XRHD 3 ! X513
N ' . ‘ .
N | . | .
\ PLUCH] ARHQ4 i X$1G4
[ i [

REAL™4 SIGLL)sFRHO(L) s PLUGCIL) yDILO0OC) yELLUGOY s FLLICUU)
KEAL*4 [WN,BUTH{LUGV) yOUTHH{ LOUU by LinHE LUV
INTEGEK*4 LOC{10)

COMMUON /BLKA/IN(CLUOO}

LCC{l1i=1

DO 5 K=2,NPIS

LOC{K)=PLCC(K)I/SRATE2
IF(LOC{K=1).GT.LOCIK)Y)Y GG TO 97

CONTINUE

LOC{NPTS ) =nl

NPML=lFTS-1

WRITEALE,,8C0) RHOLL)ySHG(L)

BUw FORMAT(AIHG, LAy ' PARAMETER PROFILE'//Lb 43X, *DEBTH!,

AN

L 4Xe VRHG 3SR P SIGHAY//LH 46X, "1V, 2(3XyF6.3) 1
DO 1O Iw=l,nNPM]

WRITE{S,80S) LOCUIWHL) yRHOCIW+L)sSIGLIWEL
FMR=(RHU(IW+ LI-RUSTUIW) ) Z(LOCUIWHL)-LOC{IWY)
FMS={SIGUIWHL)~SIGUIWI P/ (LUCLIW+L)-LOCLIVW Y
NEND=LGC(iws)) ~ 1

NSTRT=L0C {1wW)

IF{INSTRT.GT.NEND) G TO 97

DO 1C K=NSTRT ¢NEND
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SJ 3 DIND)Y=C.5% ([ +SIGI{NPTS)I)*{La~RHIINPTS))
U35 DO 20 K=1,K3
0Js50 OUTH(K)= €.0
Ul sl INH{(K)= 0.0
ud 3 29 OUTHH(IK}=2.0
0O 3w KETURHN

C

UJ 44U ERTRY BIGDT

Qual DG 7U K=1,ND
INTVRT TEMP=D(K ) * L IN(K)=INH(K) ) +ELK) *0UTHIK ) =F (K} *CUTHKH{(K)
[CETS OUTHH (K ) =CuTHI{K}
G4t QUTH{K} =TEMP
Qa4 IRH(K)I=IN{K)
JJ 40 70 IN(K)=TEN?
047 RETURN
Ul4aa 97 WRITE(E,9C))

NIVES) GCT FORMATILHU, %% PARMJRHO/S1G ERKRCR*5 %ABNEQJ %% ()
3050 STGP
Ul S1L chi
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SUPPORTING SUBROUTINES

SEISGM - Variable Area Seismic Sectien Plotter.--Although most digital
processing of seismic data can bo done on nearly any available computer,
effective and ecificient display of such data does require special capability.
The current device used is an electrostatic matrix plotter which writes a
line of dots .01 inches in diameter .0138 inches apart. "SEISCM" computes
an estimate of the rms value of the trace and scales the plotted trace to
clip at this value.

The trace to be plotted is passed to the subroutine through the real
array DATA in common block BLK2. The trace is NT samples long and is to be
displayed with a maximum width of NBITS dots. The display is variable area

in that dots fill in the positive side of the trace and leaves the other
blank.

Before any calls to SEISGM the entry to TAXIS must first be called. This
routine sets up the scaling array and initiates the writing of the time axis
on the plot. Tick marks on the axis and time lines on the subsequent plot are
100 ms apart. The information required by TAXIS is SRATE the sample rate in
seconds, NPAGES the number of pages to compose the section on, and RLINCH, the
length of the record section in inches.

As the data is processed each finished trace is plotted via calls to
SEISGM and the plot image is stored on a high-speed drum.

When all the processing has been completed, the plot of the seismic
section is written to the electrostatic plotter by calling routine SDUMP.
SDUMP requires no parameters.

The specific device used is a Versatec electrostatic plotter. The
primary access to this unit is through calls to 'WRITER{LBUF,NBITS)' which

writes a string of 'NBITS' (up to 70 x 8 bits) logical bits 'LBOF' to the
plotter. Subroutine 'VLINE(LITERAL,NLIT)' is used to write a literal EBCDIC
byte string for annotation purposes. This subroutine is derived from an

original variable area plotting program written by Prof. Jon Claerbout of
Stanford University.
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SUBROUTINE SEISGM

SUBRQUTINE *SE[SGM! VARTI wBLE AREA SEISMIC SECTIONR PLOTTER.

THROUGH MULTIPLE CALLS TU SELISGM AUDJACENT TRACES ARE WRITTEN

TC THE vERSAVES FILLING THE FULL—~PAGE WIDTE (500 otTSi.

DATA: INPUT DATA SERIES

NT = LELGTH UF IHPUT DATA

NBITS= WiDIH Jr Vakliaolc AREA TRaCE IN VERSATEC BLfs

NPAGES: WHEM NPAGLES=1 THE KECLORD SECTION FILLS CNE PAGE
Ut THE VERSATEC (7.536 iNe) FUK ANY LENGTH KECORUS.
WHhEN NPAGES=2 A SPECIAL OPTICON IS INVOKED ALLOWING
SOMEWNHAT MORE GENEKAL DISPLAY AS FULLOWSeseewe
PRLINCHY INDICATES THE LESIKEL KZCORD SECTION LENGTH
[N IHNCHES. THUS THE RECCROS5 OF LENGTH NT ARE SCALED
IMTO A VARIABLe UBJECT SPACE THAT MAY TAKe UP MURE
THalN (ONE PAGE-WIU TH. THIS 15 ACCOMPLISHED BY LOMPOSIN
THE PLOT INTu A LUNGER BUFFER THAN TkE VERSATEC CaN
HAKDLE(WHICH IS 70 BYTES) AND DUMPING Tnils PLOTTED
DATA ONTO A 2301 DRUM {FT UNIT 1) « THEN WE REWIND AN
FETCH ANU WRITE THE FIRSI 70 BYTEs UN ONE PaGE; THEN
GG BACK ANU FETCH AND VWrlTE THE NeXT 70 BYTES OK
LESS.

$TALLSY MUST BE CALLED BEFOKRS 1ST *SEISGH?! CALL SINCE
A REFCRENCL TABLE MUST Bt GENERATEU .

INTEGER®g IREF{LL20)

LOGICAL*4G LNMZyLZsLASKyLINE(353L0)LBAD(L8)yLOALZ(35),LB0OT*1(T2)
LOGICAL® 4 LTAX(35),LIGHT(35) yDARK{35),LMASK(32)

COMMON /BL’Z/DAIA(iOOG),NT,NS,NG,RS,Ré,NBI]S

EQUIVALENCE (LBCT{L),LORAD2(L8)) |

DATA LMZyLZyLIGHT yDARK/ZZBLUUJULECY,30%Z2000C00UY 3552 FFHFFFER/
DATA LMASK/L830003U0uysy 840030000 £20uC0200Cy 21300l CO,Z228000ULa,
1204000000, 202000udCyZCLI0LUYY L CUAVULIL Z0LLEC0U0LZCAZCO0CU,y
2200L0UUUVG,Z20008uud0,2402043000,2Cu020u20,Z20C013I00420300U80G00,
3720000400y 2I00002CU0PZ0JJ0LUI0 L 0UUEULEOGyLIGIO04030,200000200,
203000100,y Z0CU0UIB U2 UUL0CUA0y20ULUULL2U+Z2050uLJLUyZ00000G0E8,
5ZCC003CI44,Z02000U024+,Z00uBJ0CL/

WMAG=MINO(LGyNEITS)

SUM=0,

DU 121 K=1,NTy4

T=0ATA(K)

SUM=SUM+ARS(T)

ERMS=4 4% SUM/NT

WRITE(H,900) ERMS

FORMAT(LHY, JOOX,FLL1. 1)

SCALLE=0«9*¥NMAG/ERMS

IBIAS=(NMAG+) /2

DC 20 I=1,JdBYTES

Ul 20 J=L 4 NMAG
E1TING = LTAX WRITES TIME MARKS ACROSS ENTIRE SECTION,LZ DOEST

20 LINE(L,Ji = LT

20

LINECLsJ)=TAX(])
PO 40 IBIT=1432
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Judd LASK=LVMASKILIBIT)

R IBYTE = 1
2% DO 40 ITL=181T,JBI7S,432
Qa5 IMAG=1BIASHDATALIREF(IL)IX®SCALE
Qid e IF{IMAG.LE.Q) GO 10 49
JJ 2o IMAG=MINGINMAG, 1MAG)
vl LG 30 I=141MAG
J33u 0 LINE(IBYTE,Ii = LINEVIBYTE, 1) URJLASK
0021 49 IBYVE = JRYTE + |
0J 32 LG 50 I=1],NMAG
Ud 33 5C WRITE(1} {LINE(K D) +K=13JdBYTES)
n QU SYG LKMT = LKKNT + NMAG
Uus9 RE TURN
C R
C ENTRY 'TaxIst WRITES A TIME SCALE TO THE VerSATEC.
C SRATE IS THE SAMPLING RATE. TICK #MARKS> ARE A1 100 #ILS.
C
U0 30 ENTRY TAXLISAINT,SRATEZNPAGES KLINCH)
GO s7 JBYTES=18
30386 JBIT1S=56C
cU3y TFANPAGES.LEL1) GU TQ 55
Qual JEYTES=35
. 0042 JBITS=MINLILLIZO e yhLINCH RT3 42 )
VI R%N 25 SCALE=(uBITS5=-1)/(NT®SKATE)
. U044 [THAA=SRATE“NT®*10. + 1.
J04b TYME=C,
G 4dh ) CC €9 I=1,4dBYTES
47 oC LTAALL)=LYZ
UU S OO 70 I=1+1THMAX
0049 IR=SCALEXTYME + 1.0
2050 - IBYiE={IP-1)/32 + 1
C051 [BIT=IR ~ (IBYTE-1l)*32
0Js2 LASK=LMASK(IBLITY :
Cu5s LTAX(IBYTE)=LTAX(1IBYTE) eURSLASK
VEY Tu TYME=TYME + (.1
udbo SCALE=(NT=1e3/(JBITS—14)
Jobo DO 90 ITL=1,dBI11S
0057 90 IREF{IL)I=SCALEX{IL-1) + 1.49Y94%
Jubyg DO 83 [=1.8
Uus3 ¢2 WRITE{1l) LIGHI
JU 6D WRITE(L) [ARK
0061 DO 84 I=1,10
glo/d b4 WRITE(L) LTAX
VNI wrRITE(L) CARK
3064 DO 81 I=1,10
LU 65 61 WRITE(L) LIGHT
LUeo LKNT=30
C
Uub{ RETURN
C .
C ENTRY SDUMP DUMPS THrt DRUM TU ik VERSATELC
C .
1Y ENTRY SCuMp
il DO 8% 1=1.330
Loty 85 wRITE(L) LIGHT
uull REWIND 1
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ouL72 NU=LKNT + 378

T0(3 NF TN=nL

L TE{NPAGES.GT oL} NFIN=NL=-3%4U
uJT7e DO 82 I=1.NFIN
vOT/7 R:AD{1) LOAS
U0 7o Be Call WRITER(LOAD+7U)
Cuily IFINPAGESWLELL) GO TO 87
o2l RewinNy 1
UG8 DC 86 T=L¢RL
UlOul RCAL(L) LUWDZ
JdJ o4 6 CALL WRITER(LBUT(3),72)
CUoD ol CONTINUE -~
UJo0 RETURN
w7 chND
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AGC = Digital Automatic Gain Control.--Subroutine AGC rescales the power
on a trace to have a constant level. It computes an estimate of the rough rms
value of the trace as a function of time. The diffusion equation is applied
to the rough rms to obtain a smoothed rms gain trace. The input data is then
divided by the smoothed gain to yield a constant power output trace with no
phase distortion. The input data is passed through TRACE in common block BLK2
and is returned in the same array. N is the length of the input/output array.
NJUMP is the design frequency, i.e., for NJUMP=24, the gain trace is recomputed
every 24 traces. NLEAK controls the degree of smoothing of the rough rms trace.
A value of NLEAK of about 10 to 20 gives moderately fast gain recovery. This
program was written by Prof. Jon Claerbout of Stanford University.

(NJUMP in main PGM- = JUMPX in the subroutine.)

SUBROUTIMNE AwC '
DIMENSECN ARMS(Lud0)
COMMIN BRMS{1000),5RMS(1000)
COMMON /BLKZ/TR CELLIOCU) yNepJUMP Xy NLEWK
DATA Ix/0/
LFAMOD(I X, JUMPX) NELO) GO TO 50
B={let2.xNLEAKENLEAK Y1024,
A==HLEAK=NLEAK® 1024 .
DO Lo I=14N
@=TRACE(1)
RMS{I)=ABS(Q)
CALL TRI{A B yAyNeSPAS RMS ySRMS, KMS)
LF(IXNELG) GU TO 30
DU 20 I=),H
2 ARMS{Ly=SRNS ()
30 00 40 I=1,4HN
“+{ ARMS(1 )=  BXARMS(E )+ 2%SRmS(])
+ C WEITE(Ey TTIARMS(I ) yi=1yHUU)
crv FOGRMATLY GALN CONTRUL*/(1uF12.81)1)
50 LO 6C 1=1,N
60 TRACELTI=TRACE(TiI/ARNS(L)
[X=1/4+1
RE TUR!
END

-
(&)

SUBKCUTIMNC YRX(Z\QE'C,NgT,D'E,F)
CIMENSION TUN) s (NIsFIN)yE{N)

N1l=k=-1
Ell)=1.0
Fil)=0,

00 106 I=¢,N1L
CEN=B+C*EL]—-1)
E(l)=—A/LEN

19 FOD)=(DC1I-CxF(I-1))/CEN
T{NY=F(N1)/LLeG—E(NL))
LG 2u Jd=1{4NL
[=N=-J

20 TCIY=E(1)=TLlsY +F (1)
RETRN
FhC
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BPASS - Bandpass filter (convolution type).--Calling subroutine GFILT
generates the filter coefficients for two different bandpass filters. SRATE
is the input sample rate in seconds. LX is the length out the input/output
arrays (X,Y). The low and high cutoff points in Hz is specified by the
arguments FLOW and FHIGH for the first filter and FLOW2 and FHIGH2 for the
second filter. Entry point BPASS filters the input trace Y and outputs the
filtered trace X (using FLOW, FHIGH filter). Entry point BPASS2 filters the
input trace X and outputs the filtered trace Y (using the FLOW2, FHIGH2 cut-
off filter).

BPASS: Y(IN) X(ouT) filter: FLOW, FHIGH
BPASS2: X(IN) Y(CUT) filter: FLOW2, FHIGH2

SUBRUUT I NE GrIlT(rLOw,FHIGH,SRAT JLEILT s FLOWZ s FHIGHZ y LX)
REAL%4 FILT{20),FILT2(20)+X{1L410003),¥(L,1000)
COAMON 7BLKZ/Y
COMMON /BLK3/X
BWw=FHIGH-FLDw
AS=BWESKATEX3.1415527
AC=SRAILHZo%3, 14109273 FHIGH-BW/2.)
M=LFILT/2
MID=M+1
DG L0 I=14M
FILTUMID~10=COS{ACRII*SINIAS®T)/{AS*])
10 FILTAMIULd=FILTIMIO-1i
FILT{MIO)I=1.0
Bw=FHIGHZ-FLOW2
AS=BWHORATE+S.1415927
AC=SRATE>Z.%5, 1419927 {FHIGRZ-0OW/ 24 )
DO 1Y I=1l4M
FILTZ{MIC-T)=COS{ACH I)*bIJ(Ab*L)/{AS*L)
FILTZ2(MIL+L)=FILTZ2(MID-1)
FiLT2{MIDI=L.0
NEMD=LX-LFILT+1
RE TURN
ENTRY 8PLLS
YUIN) X{0UT)
DO 20 l=140L4
20 K{ly1})=0.
DG 30 1=1,NEND
LU 30 Jd=1,LFILT
30 XUI,dd=AtLl,ydisY{leM, L)*FILT{D)
RETURN
ENTRY BPLSSZ
ACINY Y(OUT)
DO 40 I=140LX
40 YUl 1)=0,
DC 50 1=1,KNENU
CC 50 J=1l,LFILT
YL dY=Y (1) +X{iems LIRFLILTZ2UJ)
RETURN
END

—
W

N
<
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Decoding subroutines.--The primary function of the decoding subroutines
is to convert the input binary data from the tape into floating-point repre-
sentation. In addition, a low-cut filter is applied to cancel out the very
long period (less than 10 hz) noise associated with the propeller and other
ship noise. This is the simple and cheap feedback filter 1 + p 1l -2

2 1l - pa

where 2 is the unit delay operator. The parameter is determined from the
desired cutoff frequency f. (hz) and the sampling rate At (sec) in the
expression: p = secant (2mfcAt) - tan (2nf_At) as the -3 db cutoff point in
the filter response. The default value of the list parameter RHO is .74
corresponding to a cutoff around 15 hz.

DCDEC decodes the reformatted 9-track 800 bpi reels. This is the

simplest routine since the original data are written as 16 bit two's complement
words.

SURROUTINE NCNEC{IN,GNDEC)
INTEGER*2 TN({NDEC,1)
COMMON /Z7BIK2/70UT(80)),LOUTyNTyN2,RHO,y CRHD
BUT(1)=IN(NDEC,1)+100
DD 1000 K=2,LNWT
KMl =K~-1
1000 OUT(K)=CRHDIX(ININDFC,K)=IN(NDEC,KML)) +RHOXOUT {KM1)
RETURN
END,

DCDECT decodes the Teledyne 27110 7-track 1971 field reels. The

Teledyne recorder format requires a significant amount of bit shifting in

order to arrive at a representation acceptable to the 360.

SUBROUTINE DCDECT (BUFR]

C gl SUBROUTINE DCDECT otk sk d b
THIS ROUTINF DCES TWwO THINGS: FIRST IT CHANGES ThHE SIGN
CCNVENTICN OF THE TELEDYNE 27110 TC I8M 360 COMPATIBLE AND
SHIFTS QUT THF LCW CRDER G(81) GAIN BIT § THEN IT ALSC GOES

THE FILTER : (1#RHG)/2 * (1 - Z)}/{1l - RHO*Z)

OO0

INTEGER*2 BUFR{40CO)
COMMON/BLK2/ZUT(L1COC) yLXy N1y N2y RHOyLKHO
DATA NSHIFTWNBIG,NSKF2/20C010000,2800C00C0,20002001C/
INEW=(BUFR(13)“NSHIFT4NBIG)/NSHF2
OUY (1) =INEW
I8YTE=16
DO 333 K=2,LX
IOLD=INEW
INEW=(BUFR(IBYTEYsNSHIFT+NBIG)/NSHF?
OUT {K)=CRHO* ( INEw=I1CLD) +RHO*0UT (K—~1}

333 [GYTE=IRYTE +3
RETURN
ENT
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DCDECN decodes the NCER analog/digital tapes of the 1972 season. It
was necessary to code the routine in 360 Assembler due to the complexity of
the unpacking routine. This particular decoding subroutine does no low-cut
filtering on the data.

//ASEMBL JOB (C74(1,314, L.0),'RILFY!
[ /RUND EXEC ASMGC, PARM=tDFCK ,NOLOAD?
J/ASMLSYSTIN LD %
60 STLRT O .
ENTRY DCDECM
USTNG 2,15
DCOECN  SAVE  (14412),,%
Aot sl Mool sk Ye sl ¥z Be e ole o el Sl et e e sl s sl el sl e i sl sl ol sl stk sl Eee i sl slosle il ok e ok st sl e sl e ol dlesles:
_ SUBRDUTINE DCOECH:  FORTRAN CALLARLE
£ CALL DCOECM(BUF,LEM,OUT)

* ~ WHERE  BUF IS THE INOUT RUFFER INTEGER%2 THAT
% COMES UUT QF 'MOERROY OR 'ROING' AND
ki 1S TH= PACKED (COMVERTED) NCER 7 3IRK
% THN CHANNEL DATA,
* LEN IS5 ThE DESIRED LENGTH AF ThHE QUTPJT SERITES
* NUT 1S THE FLOATING POINT 2UTPUT ARRAY
% THIS RUCUTINE COMOUTES TiE SUM OF TAH4: TWI CHANNELS
ANED COMVEKRTS TO FLOATING-RPQIMT ARD PUIS IT. IN nUT
e sz e v ¥ sl 3 MEde 52 N0 3 o ol Pz sle s sl e g e o sie s e S sl st Pl sl sleade sl iesiole N sl sl i sl i o el sk ok o ey Yo
L 793(047) ADRDE. CF OUT

LM 10,11,0(1)

L 11+.6(9,11)

St 11,1
LauP1 LH Syl 410)

511 348

Ic 8y2(,19)

S®DA 5,12

SRA 94,20

AR 8y @ (HANNEL 1 + 2 Sum

Lo 4, CONBD

5TD 4, C0ONGD

AR 8+ G

gM NEG

ST €,CON94

AD 4y CONGD

8 DONE
NE~ LPR 0.8

ST Jy CON22

Sh 4,I3Vg0
JONE STE 4,3(,7) STORE SAMPLE

LA Teal )y )



LH Gt (y12)

SLL 9,16
IC 8y3(,19)
Stou 844
SR A G,y,20
SLb 8429
SRA 8,20 .
LD 4,CONSO
STD 4, CONGD
AR 849
BM NEG?2
ST 8yCONYS
AD 4,CONGO
. 8 DONE 2
NEG? L PR 0,48
ST N0,CONGS4
<D 4,C0ON9)
DONED STE G4y 4T} STNRE S§AMDIE
LA 10,6(0,19)
LA Tya (0, 7)
BCT 11,L00P)
LE 4y ZERG
STE 4,004,717
RETURN (14412),7
DS 0D
CON3Q DeC XYGESIDNON!
" CONg4 DC XEOaan oot
CQoMNg0 DS £
CONG4 DS F
1FRO DC erge
END
VS
BESD - AGO HDEDECN A A
BTAT & AGOOKFDCDECN E%E<ANEHG,E A00 KO AH - | HC -8B+ < & MY OH
BTXAT 8 3 A= DE 16 O+8& QM JDEGDOILHE DM, 2860 2 AQIODHE-DIEL &C ~-CE€ D
ETXT 0 8 A L M] M MY OH- 0E& 1G 92& 0O N6 C-6RE NM, DRD Q A--F
BIXT Y AAQADFOO-¢ 0RO © DRECKKM"ELG=
BTXT H . H A+
5TYT Q D A
gEND ASMG 20SEPTI 11:11:22 11 FER 73
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INPUT PARAMETERS FOR PROCESSING CONTROL

Description with default values

PARAMETER (DEFAULT VALUE) BRIEF DESCRIPTION

is:

Underlined parameters should always be set by user according to job
specifications. Where more than one default value is given the order
package C, CF, CN. A'NU' default indicates that this parameter

is not used in that package.

USER

NREEL

LINEID

RANGE

WVEL

SRATE

RECEND

NDEC

ITIME

gl i

g

('U.S.G.S.') 8 Alphanumeric characters specifying the person
running the job. This will appear on the header identification
of the output plot.

(9999) An integer number specifying the U.S.G.S. reel number
appearing on the tape.

('DEFERRED') 8 Alphanumeric characters specifying the profile
line identification.

(400.) Real variable indicating the shot to receiver offset
spacing in feet.

(4875.) Real variable specifying the water velocity in feet/
second.

(.002),(.004), (.004) sample rate in seconds at which the data
was recorded or which currently exists on the data tape.

(1.53) The time in seconds to which the data will be processed,
i.e. to only process the first 3.0 sec. of the data specify
RECEND=3.0.

(2), (1), (NU) 2an integer specifying the degree of decimation
desired. For example, with NDEC=2 the input sample rate, say
2 msec., will be decimated to 4 msec. as the effective sample
rate during processing.

(540) 1Integer number of seconds that the program is allowed

to run. This is an internal timer which reads the CPU clock

and does not include I/O wait. This should be set at about

75% of the total job estimated time on the job card. It insures
agai..st loss of plot.

(0.74), (.74), (NU) The parameter that controls the low-side
cutoff of the DC reject filter. A more complete description
appears in the text.
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NBITS

NBITS2

MODADD

NOTR

NOTRJ

NSTR

NJOB

TAPEDD

(5) An integer indicating the number of small electro-static
'dots' used to comprise the trace width on the output section.
This is an important parameter that greatly affects the appear-
ance of the processed data. It controls the amount of amplitude
information and the vertical exaggeration of the plot. There are
about 73.5 dots per inch along both the time and space axes.

(4) An integer similar to NBITS representing the secondary bit
or trace width. This parameter is used in conjunction with
MODADD to allow more flexibility in specifying the length of
the output section,

(9) An integer value indicating when the secondary trace width
NBITS2 is to be used. The trace will be NBITS2 dots wide every
MODADD traces, otherwise it will be NBITS dots wide. For example,
setting NBITS=4, and NBITS2=5, MODADD=30, then the trace width
will be normally 4 dots, except every 30th trace when it will

be 5 dots. -

(2000) Integer number of traces to be processed, including
skipped traces. /

(3), (3), (2) 1Integer number either 1, 2, or 3 indicating the
processing frequency. For NOTRJ=1 every trace will be processed;
NOTRJ=2 every other trace will be processed.

(1) Integer number representing the starting trace on the tape
with which processing is to start. For example, assume a tape

has 1980 traces on it and it is desired to process only the

last half of the tape, then setting NSTR=1980/2=990 and NOTR=

990 the program will start with the 990th sequential record or
trace on the tape and end 990 traces beyond. To process the entire
tape, set NSTR=1 (default) and NOTR=1980.

(3) An integer 1, 2, 3, or 4 which selects the processing seguence
desired for the job. Within each of the several programs there

are four options (for the sequences that are available see the
individual program description) however, in each NJOB=4 is the
playback only routine, i.e. no processing only plots the raw

data.

('"FT20F001') 8 Alphanumeric characters of the form FTnnF00l which
is the tape data definition tag 'DD' which points to the tape to

be processed. nn is any integer 10 to 99 (except 44) which must
agree with the job control statement. This permits multiprocessing
of several tapes (profiles) within the same job. Use of this
parameter will be illustrated in the job examples.
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RLINCH

(7.63) Real variable specifying the length, in inches, of the
output section (time axis) that is desired. (current maximum
is 15.25 inches).

The following parameters are used in processing sequences NJOB= 1, 2,

and 3.

NLEAK

NJUMP

LENBP

FHIGH

FLOW2

FHIGH2

(10), (NU), (NU) An integer intergration parameter used in the
digital automatic gain control routine (AGC). This specifies
the response time of the control adjustments. The default value
is for rapid gain adjustments and has proved adequate for most
profiles.

(24), (NU), (NU) An integer setting the update frequency for
the AGC program. It has been found that the gain control trace
need not be recomputed for each trace. For example, setting
NJUMP=24 the gain trace is updated every 24 traces.

(9) Integer number of cocfficients in the bandpass filters.
The higher the number of coefficients the higher the quality
of the filter in terms of cutoff sharpness and side lobes.
Filter lengths of 9 to 13 have been found to be adequate for
most uses.

(63.) Real variable indicating the desired high side cutoff
in cycles/second of the filter applied before other processing.

(15.) Real variable of the low side cutoff of the noise
suppression bandpass filter that is applied after processing
and just before display. .

(63.) High side cutoff of the pre-display filter in cvcles/
second.

The following Parameters are used in processing sequences NJOB=1 and 3

NPTS

PLOC

BRHO

(2) Integer number of points on the ‘parameter 'profile' used
by routine 'Bifilt'. (see Bifilt description).

(0., 1.53) A real array indicating the location of the
parameter profile 'ties' for Bifilt (see description).

(.5, .5) A real array indicating the rho coefficients
corresponding to the PLOC tie points. The values for the co-
efficients are determined according to the degree of Kx wave-
number attenuation desired. See the Bifilt routine description
for explanation.
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BSIG (.99, .99) Real array specifying the sigma parameter profile
for the Bifilt routine. This variable is complementary to
BRHO and is described in detail under the routine description.

The following parameters are used in the C series programs exclusively
and only in job sequences NJOB=2 and 3.

NzC (1), (0), (0) Integer number of leading zero reflection coeff-~
icients. In the adaptive deconvolution program tle filtering
is characterized by equivalent reflection coefficients in an
ideal layered media model.

IFLGAP (2) 1Integer gap interval between adaptive filter coefficients.
This has the effect of decimating the filter to only operate
on part of the spectrum. For example, setting IFLGAP=1i the
spectrum will be whitened from 0 to £ where f 1is the folding
frequency. With IFLGAP=2 Q0 to fn/2; ?FLGAP=3 0 to fn/3.

LCN (9) Integer number of reflection coefficients in the adaptive
prediction error operator. Maximum allowed is 20.

DWARM (.2) Real variable representing the duration of the warm up
cycle performed in the first trace to initialize the adaptive
filter.

WSTRT (.2) Real variable indicating the starting position in seconds
of the warm up cycle.

ZTAU (.12) Real variable for the relaxation time in seconds of the
time adaption rate. This is the time to l/e relaxation of past

time statistics.

XTAU (10.) Real variable indicating the relaxation distance to l/e
along the spatial coordinate of the time-space weighting function.

Coding input parameters

1. All coding begins in card column 2 and may be continued to the
end of the card.

2. The start of the parameter list must begin with &JI@BIN and the
end of the list is marked by &END.

3. Parameters are specified by parmname=data for integer and real
¢ (decimal) variables and by parmname='char' for alphanumeric
character data. Parameters are separated by commas with no
inpervening blanks.
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4. Parameters not coded will assume their default values as
designated on the parameter description table.

5. The order that the parameters appear is arbitrary,

Examples

Card Col. 2

GJOBIN NREEL=114,LINEID=" 144-145¢ ,RECEND=2.5,ITIME=6UDyRHG=4 T
NBITS=3,MO0ADD=9999,40TRU=3,NJ0B=3,USER=V3JC RILEY' RLINCH=11.82,FHLIGh=63.,
NZC=0yFRIGH2=T 0.4 FLONW2=164. s LENBP=11,yIFLGAP=Z24LCN= 10 )ZTAUZ. 20 XTAU=5.0,
NSTK=2,NPT5=7,PLQC=O.,.2,.3,.5,1.,2.,2.5:85165.8,.91.999,.999,.995,.&99,.?9?
BRAD=Z 005 3 alpelbrel8r 26406360042 WSTRT=0.3,NOTR=1925,44LEND

Card Col. 2

EJOBIN NREEL=Z2134LINEID=Y 174— 179 RANGE=3U0. s RECEND=3409USER=1CL RIQEY‘,
NPAGES =2 JRLINCHE LS oy ITIXE=EJJy NCTR=1952,FLOW=S. o FHIGH=ES oy FLOWZ =18 P loHE=T 00,

LON=3,NPTS=54PLUC=0er ety layZs 13'.155“.)!:.8, e 93 4699 eUY36991BRIUG= el a2redrody <Gy

ZTAU=. 15 XTAU=5. 2 EEND

Card Col. 2

EJOBIN NR:EL=044,LINEID=" 223-224¢RECEND=2.5, ITINE=060u,khE=.7,
NBITS=3, MIDADU=9999yNUTRI=2,NJTB=5)USER='OC RILEY* ,RLINCH=11.82,FHIGH=03.,
NZC=0yFHIGHZ=T0. FLOWZ=164 LENBP=L1,IFLGAP=2,LLN=1042TAU=.20,XTAU=6.0,

NSTR= ZyNPTS-"IyPLOC—u.S.g,.B,.S,L. |:.o ya‘b BoxG—.8,.9, «399, .97‘79.1‘/‘99.‘19‘37.i7:’1
BREQ=.C5yelyolby el8ye287.36,.405TRT=0.3,N3TR=0300,4END
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PROGRAM MANAGEMENT

JOB control (JCL) - Stanford Computation Center (SCC)

1.

Convention of statement description

a.

Lower-case letters indicate that the informazion is to
be supplied by the user.

Underlining indicates that the information is optional.

All coding starts in card column 1 and ends hefore card
column 72 except as noted.

Blanks are to be included or excluded as given in the
examples since they act as delimiters.

The distinction between zeros and letter @ is important
and will be decnoted by O and @ respectively.

J#B statement

Form:

//aaaaaaaa J@PB (bbbb,ccc,ddd.d,ecee), 'name’

where aaaaaaaa is the jobname, 1-8 alphanumerics.

bbbb is the account nunber

cce is the bin number

ddd.d is the job time estimate in minutes

ecee 1is the line estimate in thousands of lines.
name is the user's name, up to 20 characters allowed

KEY statement

Form:

/* KEY kkk

where Kkkk is the account keyword as set by the user.

SERVICE statement

Form:

/* SERVICE CLASS=class

wheére class if B for using the daytime batch partition

or @ for the overnite partition

51



5. SETUP statement

The setup statement is used to place a job in hold status and
tell the operator which tape to mount on which tape drive
before releasing the job for execution.

Form:
/* SETUP T,"' message '

where message may be for example:
'MOUNT TAPE scc (READ) @N OCa, name, acc, jobname'
where scc is the comp. center tape id like U1577
OCa 1is tape drive, use OCl for 7 track tapes and
OC3 for 9 track tapes.
name is user's name
acc is account number
jobname is the jobname given on the J@B card

6. Other statements

Several other statements are necessary for the successful
execution of the processing job such as the EXEC, J@PBLIB, and
DD statements. They will be introduced through examples
rather than in their general form since we will be concerned
with only a few of the many possible forms.

TAPE DATA DEFINITION = (DD)

The function of the DD statements is to inform the computer as to
where a data set (input) resides or to where a data set (output) is to
be placed. It also provides information about the data set. For example,
for a tape data set we need to inform the operating system the name of '
the data set (DSN=), the tape reel number (V@L=SER=), the disposition of
the data set (DISP=), what drive to mount the tape on (UNIT=), label
information (LABEL=), recording density (DEN=), and the recording format
(RECFM= and TRTCH=). These requirements may seem annoying at first, but
as we shall see, it is this type of control structure which will allow
us to process a wide variety of data recorded by several different
machines on the 360.

Example (1) We wish to process a tape recorded on th, 27110 Teledyne
digital recorder (1971 field tapes). Density=556 bpi, 7 traick, Tapedd=
FT20F001 (default), SCC identification is Lape no. Ul577. ‘''he appropriate
‘DD statement is:

//FT20F001 DD DSN=SEIS,V@L=SER=U1577,DISP=(@¢LD,KEEP) ,UNIT=0C1,
// LABEL=(1,BLP,, IN) ,UNIT=0C1,DCB= (RECFM=U,BLKSIZE=8000,DEN=1, TRTCH=C)
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Example (2) We wish to process 1972 analog/digital tapes created
on the N.C.E.R. CDC 1700. Density=556 bpi., 7 track, Tapedd=FT35F001,
SCC id = Ul1823. The appropriate DD statement is:

//FT35F001 DD DSN=SEIS,V@L=SER=U1823,DISP= ($LD,KEEP) ,UNIT=0C1,
// LABEL~(l,BLP,,IN),DCB=(RECFM=U,BLKSIZE=8000,DEN=1, TRTCH=C)

Example (3) We wish to process a reformatted 1971 tspe produced
by Teledyne. Density=800 bpi, tapedd = FT20F001, SCC ID = U1980. The
DD is:

//FT20F001 DD DSN=SEIS,V@L=SER=U1980,DISP= (gLD,KEEP) ,UNIT=0C3,
// LABEL=(2,BLP,,IN),DCB=(RECFM=U,BLKSIZE=8000,EROPT=SKP)

JPB streams

There are three primary JOB streams (sequences of cards in the
deck) that are necessary for using the Seismic Processing Package. The
first is concerned with compiling the S@URCE fortran programs into some-
thing called a L@AD MZDULE. The S@URCE program is written in a high-
level programming language called fortran which makes it easy for the
programmer to communicate his ideas with the computer. This in turn
is C@MPILED or translated by the computer into a form with which it
can directly deal with, namely machine instructions or machine code.
These machine instructions together with some control text is what
comprises the L@AD MPDULE. We shall not be concerned at all with what
the load module looks like, or even with creating new modules (excepting
when minor modifications to the S@PURCE program are necessary) .

CAMPILING S@PURCE DECKS AND CREATING I{AD M@DULES

JfB CARC GHES HERE
// Kt:Y CAKD
//FIRST EXEC FARTHCOL,PARM.IZRT = LINECNT=58,4PT=2,NaMc=LS55SC
//FARTLSYSIN DD =

|

| FARTRAN

I SPURCE
I bECK
|

/ <

/7LKED SYSLMBD DD LSR=CTA0.US6S(USSSCI DISP=(HEW KEEP ),
/7. UNIT=2314,vAL=SER=SY507,SPACE={iRKky{Lb4yLly L) RLSL)
J/UKEDSSYSLIB DD DSN=SYSI.FARTLIS,LISP=SHR

DELKS  UIF ARY)

!/ DD DSN=8SYSZ.S5SPLIB,yDISP=5HR
// DY GSMN=SYS2.SUBLIBLySISP=3SHR
// . DD D5MN=SYSZVERSLIB,LISP=SHR
/ .
J/LKEL.SYSIN DD

|

| ABJECT

|

f
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Moving L@AD M@DULES from disk to tape and tape to disk

Since L@AD M@DULES are fairly large data sets we may not wish to
keep a copy of all our different L@AD MPDULES on disk all the time to
avoid excessive disk storage charges. We may wish to create a tape
containing all our programs instead. Then as we desire to process
one type of tape (we have 3 types at present) we would place that L@AD
MZDULE on the disk and process several jobs using that program. (recall
that the operating system can only FETCH a program from a disk file).

1. Copying a LOAD MODULE from disk to tape

Assume that we already have created a L@AD M@DULE named
C740.USGS on SYS07 (as in the S@URCE example). We wish
to copy this onto a tape no. U1577.

JA3 CARD GAES tHiRe
//  KET CLARD
/% SERVICE EXtC=1DLE
/% SETUP T,'MZUNT UL577 (WRITE ENASLE) FN 9TRK,RILEY, DI SKMZVE,0740!
//MOVE EXEC DSGET
//Gn.).u(bl“ IVERS
CAPY PO3=0740.U305,FRAM=2314=5YS07,1Z=2400=(BSSAVE,3)
/

This job will copy the data set named C740.USGS residing on
SYSO07 to the 3xd file on a standard label tape (label=DSSAVE) no. Ul577.

To add an additional L@AD MPDULE to this tape we would execute.

// JPB card goes here

/* KEY card

/* SERVICE EXEC=I

/* SETUP T, 'M@UNT U1577 (WRITE ENABLE) @N 9TRX,RILEY, jobname,C740'
//M@VE EXEC DSGET

//GP,SYSIN DD *

/*C@PY PDS=C740.USGS,FRPM=2314=SYS08 TQ5 2400=(DSSSAVE,4)

This job would copy the file at C740.USGS residing on disk SYSO8
and place it on the 4th file of the standard labeled tape (label=DSSAVE)
no. Ul577.

Moving the LZAD M@DULE on tape back onto the disk in preparation for x
Pprocessing a tape

Let's assume that we have previously created a tape with all our
load modules on it. Let's also assume that we have several tapes to
process that were recorded on the Teledyne 27110 (1971 field tapes)
We nced to use Package CF. If this is located at the lst file of our
library tape we can move it back onto the disk (say, SYSO7) by the
following job:

54



//JPB card goes here

/* KEY key card

/* SETUP T, 'M@UNT TAPE Ul1577 (READ) @N 9TRK,RILEY, jobname,C740'
//PUTPN EXEC DSGET

//GD.SYSIN DD *

//C@PY PDS=C740.USGS,FRZM=2400= (DSSAVE, 1) ,T0=2314=SYS07

Executing LPAD MPDULES residing on a disk file

Assume that we already have a load module named C740.USGS on disk
volume SYS07. To execute this program is a simple task and we only
nced to inform the operating system where it is via the J@BLIB statement.

//JOBLIB statement is place immediately preceeding the execute (EXEC)
statement in the job stream.

1. Example (1)

The following example illustrates the typical job stream for
executing the Seismic Processing Package when the L@AD M@DULE
has been placed on a disk storage device (in this example it
is on disk pack SYS07 and is named C740.USGS). The numbers
appearing to the left of each statement is not part of the
statement. Note that all coding of the cards begins in card
column 1 except for the input paramete: cards which begin in
card col. 2.
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//USGSR213 J#B (C740,314,5.0, 9).'USGS RILEY.R213/

/* KEY ABC

/% SERVICE CLASS=Y

/% SETUP T,'PLS MPUNI TAPE 01520 (REAR) (N OC3,RILEY,CT404USGSKIL3,TNX?

L/ ISBLLIB DD DSN=C140.US6S, VUL =SER=SYSO 7, UNIT=2314,0i5P=(BLUPASS)

//SELSGH EXEC PGM=USGSC

//ETCLFOOL OD UNIT=2314,VAL=SER=SYS03,SFACE=(CYL+(3,2)),

//. DCB=(RECFM=VSE,BLKSIZE=7204,LRECL=144)

//FTV05F001 U0 CONAME=LHPUT

/iF1O6F00L DL SYSEUT=A

(/FTCTFOUL LU SYLPULI=3

//D1SPLAY DD UN1I1=0C4

//ET20FGCL 0D DSH=CHUKCHI,VL=SER=0U1520,015P={@LD,KEEP? ,UNIT=0Q3,

/1 LABEL=(24BLPy s IN) yDCB=(RECFM=UyBLKS 1 ZE=32600+ ERYPT=SKF)

//INPUT DL * gooo
SUPBIN NREEL=2L15,LINEID=" 174-=175' ,KANCE=3C0«,RECEND=3.0,USEK=2CC RILEYY,
NPAGES=2 yRLINCHT 18 oy ITIME=600 1 NETR=1992,FLON=64 yFHIGH=Gh o yFLPWZ=164,FHIGH2=TC
LCN:B.NP"TS=5.PL{§C=O,. eyl ,2. 13-9351(}:-8' .98,.99;09()1-9(316RH¢=.L'.Zy.‘i'-Sy-())
ZTAU=. 15, XTAU=6., EEND

/
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Discussion of the example

Card 1

Card 2

Card 3

Card 4

Card 5

Card 6

Card 7

Card 9

«Cards
10&11

Card 12

This is the usual J2B card and it specifies in this case that
the time limit on the job is 5.0 minutes, the output is to be
placed in bin 314, and that the job is named USGSR213. (A
good practice is to indicate in the jobname what tape is being
processed, in this case we're doing reel 213).

This is the usual key card indicating that the user has set
the keyword ABC for account C740.

This SERVICE card indicates that the job is to be run in' the
@GVERNITE partition ($7/minute). To run the job in the daytime
BATCH partition either leave the service card out or specify
CLASS=B. ($9/minute).

The setup card informs the operator what tape(s) to mount for
our job. Translated the message reads: Please mount tape
number Ul520 on tape drive OC3 (9-track drive), we're going
to read from this tape only, my name is Riley, my account is
C740, the jobname is USGSR213, thanks.

The JPBLIB card is a message to the operating system that it
should look in a particular place for the program we're going
to call up. In this example the program is named C740.USGS
(as usual) and is residing on disk pack SYSO07, and it's
already there (@LD), and PASS it on to the next job step.

This is where we actually call our program named USGSC which
is a member of C740.USGS (in fact it's the only member). Now
the operating system passes control to our program and away
we go. That is, this statement says: in this step called
SEISGO we want to EXECecute our ProGraM called USGSC.

(6-12)
The next 6 cards will always be the same for all our jobs.
They point to system devices that will be needed for the job.
Cards 7&8 point to a disk file where our output seismogram

will be written until the processing is finished.

Card 9 points to the input stream where the input parameters
will be found. '

Point to the line printer and card punch, resp.

This references the Versatec electrostatic plotter upon which
the ‘output seismograms will be written.
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Card 13 These cards are thé usual DD data definition statements.

&l4 This points to the input tape which is to be processed. The
tag FT20F001 is the default TAPEDD parameter. This statement
indicates the following: The tape mounted is reel U1520
(same as in the setup statement). It is mounted on tape
drive OC3 (9 track). The LABEL and DCB parameters are those
for the reformatted 1971 9 track tapes (see the 'discussion
on the DD statement for the other two forms).

Card 15 This card always looks like this. It backward references the
"FPTO5F001 telling the system where the input parameters are.
The input to the prolessing program(the parameter list) must
immediately follow this card.

Card 16 Following the INPUT card we write the desired parameters that
-19 control the processing of the tape. Note that all coding must
start in card column 2.

Card 20 This is the last card in the deck and signals the operating
system of the end of the job stream. ‘

Other examples

JOB CAKD GCES HERE

/7 K.EY “CARD

/% SERVICE CLASS=Q .

/> SETUP Ty 'PLS WMCOUNT TAPE GL577 (READ) Ol OCLyRILEY,(LT74UsUSGSRL1a,TNX?
//7J3BLIB 0L USN=C/40.U>LS VUL =SER=SYSO/yUNIT=2314,D1SP={0LU,FASS)
//SEISGU EXEL PGEHM=LSGSC

//FETOLFGUL DD UNIT=2314,vUL=SER=5Y503,SPACE={CYLy{3421),

/7 DEB=(RECFM=VS5B,BLKSIZE=T7204,LRFECL=144)

//FTOSFAUL DD DUWNAME=LINPUT

//FTO6F00L DL SYSuUUT=A

//FTOTFUOL vu SY50UT=8

//7U1ISPLAY DD UNIT=0C4

//7PTZ2CHUOL DD USN=SEISyvOL=SER=ULET7T,015P=(3LU,KEEP ) ,UNIT=0CL,
/7 LABEL={L1,BLP,y+IN)yDCB=(RLLFM=U,BLKSIZE=8UU0sDEN=],TRTCH=C)

//IRPJT DO %

&JCBIN NREEL=114,LINELID=* 144-1495' ,RECEND=2.5,yITIME=60U,KHE=.T,
NBIT15=3,MODADD =969, NCIRJI=3 ¢ NJCB=3yUsER=20C KILEY'" ) RLINCH=11 .62 4FHIGH=634,
NZC=04 FHIGH2=T0¢ yFLOWZ=16. yLENBP=LLy IFLGAP=2,LCN=1042TAU=.20,XTAC=5.0,
NS[R=?_'NPTS:79P‘LOC:Jo Ve -3' .f),lo 12 12.57 BSIG=.8,.9, .‘:95‘,."5‘59,.99‘1,.99“1, PR E
BRI = eU5 10l 1eloy el 2069030904, NSTRT =034 NGTR=LG25 860D

/*

Processing Tape No. Ul577- assuming package CF is on SYSO7 then we're
processinag a 1971 field tape produced on the Teledyne 27110 digital recorder.
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Processirig tape no. Ul823 - assuming package CN is on SYSO7 then we're
processing a 1972 analog/digital tape produced on the N.C.E.R. machine.

JOB CARD GOES mike

// KeY CARD
/% SERVICLE CLASS=0
/E SETUP Ty4PLS MOUNT TAPE ULB2Z2 (KEAWL) UN OCLlyRILEYCT404USGSROA4, TiNX!
/7JBRLTIY DO DSN=CT4C0.USGSy V0L =SER=S5YSOTyUNIT=2314,015P=(0LEs#ASSI
//SELISGU EXEC PGM=USGSC .
//FTOLFQJL DD UNIT=2314,VEL=SER=SYS503,5PACE=(CYLs(342))

/7 CCB=(RECFM=VSByBLKSILE=1204,LRECL=144)
//FTC5FC01 DD DDNAME=INPUT

//F106FCOL DD SYSQUT=A
//FTCTFOUL 0D SYSOUT=B

//781SPLAaY DD UNIT=0C04 :
J/FT25FCOL LD USN=SEIS,VOL=SER=01E23,0iS8P=(0LE,KLEP)yUNIT=0uC ],
//  LABEL=(L,BLDy,LIN),DCB={RECFM=U,DEN=L,TRTCH=C,BLKSIZE=16000)
//INPUT DO ‘

GEJOBIN NREEL=044,LINELIR=" 223224 ,RECEND=2.5,1TINE=6JJ4RHE=.T,
NB1TS=3,MIDALD=9999,M0TRJ=2,NJCB=3,USER='DC RILEY',RLINCh=11.82,FriGH=63.,
NZC=D,FH{GH2=70. FLOW2=16. LENBP=114IFLGAP=2,LIN=L0,ZTAU=20,XTAU=5.0,
NSTR:Z 'NPIS=7,PLOC;’O. 1.21-3).51L0 92. yZ.S, 85163.8'09' .999' .99‘3, 59997“399709'?‘1
BRHO= U5 y)alyelbyel8,.26, .36' -QQWSTRT:O.3'NOTR;OZOO'8END
/:,1
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SUGGESTED PROCEDURES

1. Load the appropriate package from the library tape onto a
disk pack as per sec. 1X-C. Use the Futility partition
(CLaSs=F) if possible, this saves $ for 1/0 bound jobs like this.

2. Determine the depth in time on the section to which processing
will be useful (RECEND). For conformance with the Raytheon
fax recorder set ND@TS=3, M@DADD=9999, and RLINCH=4.72XRECEND.

3. Determine the number, of traces to process.; i.e. set N@TR=no.
tr. to process - NSTR, where NSTR is the starting trace no.
Set number of traces to jump, i.e. N@TRI=1 does them all,
N@TRI=2 skips every other trace. N@TRJ=2 is recommended.

4, Set the reel no. (NREEL), line identification (LINEID), and
your name in 1-8 characters (USER).

5. Estimate the time of the job in minutes and code in the job
card. Set 75% of this estimate in seconds in ITIME.

6. Set the NJ@B parameter to the desired processing sequence.

7. Reset any other parameters to the desired values or use the
default values.,

8. Consider testing your selected parameters on a few traces
(about NOTR=60 or so). This is most economically done with
a job time limit of 1 min. in the IDLE priority of BATCH.
Make any necessary alterations based on the results and test
again. Then submit for complete processing overnite.*

9. When finished for a period with the program on disk it may
be scratched from the lobby terminal via the command:

SCR &C740.USGS @N SYS07 ACC=C740

*sec, IX~C illustrates the usual job stream
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*

COMPLETE PROGRAM LISTINGS wllin NMAPS

J/UISTIT JNB 1C740,314%, 'LIST PACKAGE C ¢
SERVICE LIST
USGS S 1 SMMIC PRNCESSING PACKAGH

¢
p

‘o

O AOD YOO OO0 0000000000 O0N

INTEGER TRACH «2(24950) 4BUF,ILVERS(18)

REAL=4 CXx(23,1000),BRHO[1Q),BSIG(10),PLOLC(1D)

REAL*8 DATE,TIME,LINEID,TAPEDD,USER

COMMON /BLK1/BUF (20072)

COMMON /BLK?2/Y{1000) s LXyNJUMP NLEAK RIHD,CRHO,NDOTS

COMMAON /BLKA/X(10208)

EQUIVALENCE (TRACELL) 4BUF([26))

NAMEL IST /JNB/NREEL,L INETD,RANGE yWVEL,SRATE,RECEND,NDEC , I TIME, RHQ,
INLEAK yNJUMP,NBITS,NBITS2 ,MOCADD yNOTR,NOTRJ yNJIOB,TAPEDD, USER,NPAGES
2yRLINCH/ADAPT/FHIGH NZC JFHIGHZ yFLOW2,LENBP 4 IFLGAP, L CNyDWARM,WSTRT
34ZTAYXTAU/BIFLI/MPTS ,PLOC,BSIG,BRHO/JOBIN/NREEL,y LINEID,RANGE, WVEL
4y SRATEZRECEND ¢yNDECy ITIME ,RHOyNLEAKyNJUMP,NBITS NBITS2,MCDADD, NOTR,
SNOTRJIyNJOB, TAPEDD,USER NPAGES yRLINCHyFHIGH,NSTRWLENBP,TFLGAD,LCN,
GOWARM yWSTRTZZTAUWXTA o FHUIEGHZ , FLOWZ2 4 NPTS,PLCL,BSIG,BRHO,NZC

DATA MREEL,LINEID,RANGE,WVEL 4 SRATE,RECEND,NDEC,ITIME,NBITS,NBITS2,
INCTRyNGTRJyNIOB, TAPERC, FHIGH,NSTRy FLOW2 4 FHIGH?  LENBP,TFLGAP,LCN,
2DWARM G WSTRT , ZTAU, XTAU 4NPTS,NPAGES,RL INCH,PL.OC, BRHC, BSTG,MODADD,
3USER9NZC/909, .DEFERRF‘D' )‘00\3.948750 10\)02,}.' 5312’54\)1 51’1’92')\30)3939
4'FT20F001Y 453491, 15¢163¢99921990l9e2yell91l0a32y31p7.6243441.526,
58%0 e 0510518*00! e 99, .99, 8*0.019’ 'Ue SeGede'y1/

LIST__OF__PRINCIPAL__VARTABLES

o - —— — —_ ——— S — T ———" - " — . — . —

NAME (DEFAULT VALUL) DEFINITION
<PARAMETERS USED IN ALL JORSH

USER (UeSeGade) USER'S HAME (8 ALPHANUMERIC)

NREEL (6599) USGS REEL NUMBER (INTEGER)

LINEID (DEFERRED) USGS LINE NUMBER (8 ALPAHNUMERIC)

RANGE  (400.) SHOT-RECEIVER OFFSET (FT.)

WVEL (4875.) WATER VELCCITY (FT/SEQ)

SRATE (.002) INPUT SAMPLE RATE (SEC)

RECEND (1453) RECORD LENGTA TO PRUCESS (SECQ)

NDEC (2) DEGREE OF DECIMATION (INTEGER)

ITIME (540) INTcRNAL TIME ESTIMATE (SEC.,INTEGER)

RHO (0.74) DC REJECT FILTER CUEFFICIENT

NBITS (5) NUMBER OF DOTS PER TRACE (INTEGER)

NBITS2 (4) ' SECONDARY TRACEWIDTH EVERY 'MODADD' TRACES (INT)

MODADD (9) ‘ MCODULD TG ADD SFCONDARY BITS (INTEGER)

NGTR (2099) NUMBER OF TRACES TO BE PROCESSED (INTEGER)

NOTRJ (3) PROCESS ING FREQUENCY (1,2,0R 3) )

KNSTR (1) NYUMBER GF STARTING TRACE ON TAPE (INTEGER)

NJOB (3) JEB SELECTINN SWITCH (1+2+43,0R 4)

TAPEDD (FT2G6F001) TAPE OATA DEFINITION TAG (8 ALPHANUMERIC)

RLINCH {(7,63) RECORD SECTION LENGTH IN INCHES (MAX.=15.25)
ADDITIONAL PARAMETERS USED IN JUBS 1,2,3>

NLEA®  (10) INTEGRATION PARAMETER FOR AGC (INTEGER)

NJUMP  (24) : UPDATE FREQUENCY OF AGC GAIN TRACE (INTEGER)

LENBP (9) NUMBER OF COEFFICIENTS IN BANDPASS (INTEGER,ODD)

FHIGH (63.) PRIOR HIGH CUTOFF - (CYCLES/SEC)

FLOw2 (15.) POST-PROC. LOW CUTOFF (CYCLES/SEC)

FHIGH2 (63.) POST-PROC. HIGH CUTOFF (CYCLES/SEC)
<ADODITIUNAL PARAMETERS USED IN JUBS 1,3>

NPTS (2) NOo POINTS ON BIFILT PROFILE (INT®GER)

PLCC (Qey1.53) LOCATICN OF PROFILE TIES (SEC)

BRHD (e5945) RHD PROFILE CCEFFICIENTS
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OO0 ONODTNOO OO A0,

pel

MZC
IFL
LCN
DyA
WST
ITA
XTA

————— —

S w

G {59y e39) OSIOGMA PRAOFTLE (0 FEICIENTS
CANCITIONAL PARAMEYERS US=N IN Judy 2,3>

(1) NOe GF LEADING ZERQO REFLECTION COEFF.(INT)

GAP (2) GAP BUTWEEN AUAPTIV: FILTER COFFFICIENTS (INT)
(9) NOQ, OF ROFLECTION COEFFS IM LADDER (INTEGER)

RM  (.2) DURAYION OF STATIUNARY waARM=UP CYCLE (SEC)

RT  (.2) STARTING PUSITION 2F WARM-UP (SEC)

U {e12) REL AXATTOM TIMr 10 175 (SEC)

U (10.) RELAXATION DISTANCE TO 1/E (TRACES)

(ALL VARIABLES AFr @FAL EXCEZPT AS INNICATZOD)

i<
e i e U
’’’’ - T e
PRUCESSING SEQUENCHS us
us
NJOR=1 /EIFLD/NMT/DCNEC/AGL/ BPASS/BIFILT/BPASS2/SETISGM/ e
NJOR=2 JETFLO/MNMO /DCDEC/AGC/BPASS/BAFL /BPASS2/SETISLM/ e
NJCB=3 JELE LD/NMQ/WCWECI0GC/BPAS>/BAFL/RIFI&T/BPAQSZ/SEIbG“/ IR
NJUB=4  /ETELD/NMU/DCDEC/SELISGM/ ¢
ie
VERSTION 0 DON Co RILFY AUGUST 1972
e
CALL MCLICK({DATE,TIME,WEEKDA) e
CALL PCLOCKI{IJS) 1<
RHO=0.74
NLEAK=10
NJUNP=24
WRITE(64876) K
READ(S, JOBIN,ERR=97T)
LENGTH=RECEND/SRATE 1<
IFINSTRLJLFLL) GO TO 4
M=NSTR=-1
DN 3 I=1,M
CALL NOERRD(BUF,LEN, [ERR, TAPEDY)
LX=LENGTH/NDEC e
RLINCH=AMINL(RLINCH,15.3) (
IF(RLINGH.GT «7.65) NPAGES=2 r
SRATE2=SRATEXNDEC 1<
CRHN=( 1. +RHD) /2. yr
KTEST=24%NOTRY R
WRITE(6,J0R)
IFINJOB.EQ.4) GO TO 49 e
FLUW==FHIGH
IF(MUOD(LENBP,2)1.EQ.0) LENPP=LENBP+1 e
CALL GFILT(FLOWy FHIGH,SRATE2yLENBPyFLUW2,FHIGH 2, LX) -
IF(NJOB.EQ.1) GO TN 3 e
WRITE(6,ADAPT) ¢

NSTRT=WSTRT/SRATE?2

NWARM=DWAKM/SRATE2

LTAT=2TAU/SRATE?

IF(HJCB.EQ.2) GO TO 49

WRITE(G,BIFLT)

CALL BIFILT(LXyBSIG,BRH2,PLOC,NPTS,SRATE2)
CALL TAXISILX,SRATEZ,NPAGES Rl INCH)

CALL NMOSEI(RANGE \WVEL,SRATE,LENGTH)
ITIME=ITIME®*1DO

CALL FIN999(44,LVERS(1),18,13)

GO TO (1727,1707,1747,1737),NJ3B
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OO

1777

737

N eTuNe]

OO

1727

CALL
cattL
CaLL
CALL
Catt
catL
CALL

NJ3dR=2

MOERRD(DUF,LEN, TFRR, T2PZDD)

NMO

DCDEC(TRACEZNDEC)

AGC

BPASS

BAFL{LX yCXy TFLGADPLONGNIATM NSTRT y ZTAT 9 XTAUZNZC)
BPASS2

NDOTS=NBITS

CALL

SE1SGM

DO 707 I=NUOTRJIJNITR,,NOTRJ
NDNTS=NRITS

CALL

CIRMOC( I, MODADD) SEQ.0)  NDOTS=NBITSZ2

NOERRD(BUF,LEN, IFRR,TADPENG )

IF(IERFLEQeL) GO TO 983

caLL

caLtL
CALL
CaLL

NMO
DCOEC(TRACE,,NDEC)
AGC

ApPASS

IFINOTRJGEL2) CALL NCERRU(  RBUF,LENy lor Ry TAPEDD)
IF(IERR.EQ.L1) G2 T 988

CALL

BAFLGO

IF{NGTRJ.GE3) CALL NOERRD( RBUFyLeNy ItRR, TAPZDD)

CALL
CALL

BPASS2
SEZISGM

TEIMOD(T,KTEST)WNELD) GO TO 707

CALL

PCLOCKI(TIJF,1JS)

IF{IJE.GT.ITIMZ) GO TN 999
CONTINUE

GO 70

999

NJJB=1

DO 727 I=NUTRJ,NOTR,NOTRY
NDUTS=M3ITS
IF{MODI I MODADD) & ERD)  NDPNTS=RNBITS2

CALL NCcRRDIBUF,LIN, IERR, TAPEDD)

IF(ICPRLEQel) GI TC 983

CALL NMO

CALL DCDEC(TRACE,NDEC)

CALL AGC

CALL RPASS

CALL BIGOT

IFINGTRJeGEL2) CALL NCFFROU  3UF,LeEN, IZRKy TAPEDD)
IF{NOTRJGEL3) CALL NCERRDL  BUFLEN, ISR Ky TAPTHD)

IF{IERP.EQeLl? GO TO) 688

catt
CALL

BPASS?
SZISGM

IF(MORLTKTEST)GNELS) GO Ty 727

caLL

PCLUCK(TJF,T1JS)

IF{IJF.CTLITIME) Gty TO 909
CONTINUE
GO TO 999

NJOB =4

DO 737 I=NOTRJ,NOATR,NCTRY
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Y

YOO

747

G99

It

NDOTS=HNBITS

ITF{MOD{ 1, MU0ANDB) o0 Qe ) NOOTS=NRBITS2

CALL NCERRKD(RUF LEN,TERR,TAPEGD)

IF(IERRL.EQ.LY G2 TO 988

CALL NMC

CALL DCDFCATRACE,LNDEC)

IF(NGTRJ.65.2) CALL NCERRCU  RUFLLEN,IERR,y TAPEDD)
IFINOTRYGEL3) CALL NMOERRD( BJUF,LEN,IERR, TAPEDD])
IF{IERR.EQ.L) GO TO 988

CALL SEISGM

IF{MOD(I,KTEZT)NE.C) GO TA 737

CALL PCLOCK(1J=,IJC)

IF(IJE.GT ITIME)Y GO TQ 909

COMTINUER

G3 TO 999

NJ3B=3

CALL NOERRD(BUFLEN,TERR,TAPFRD)
CALL NMDO

CALL DCDECH{TRACE,NDEC)

CALL AGC

CALL BPASS

CALL BAFL{LX,CXy IFLGAP,LCNyNHARM NSTRTZZTAT,,XTAY,MLC)

CALYL BIGOT

CALL BPASS2

NOOTS=NBITS

CALL SEISGM

90 747 I=NOTRJ,NUTR4NOTRY

NDOTS=NBITS

[E(MOD(I,MODADD) .EQed) NDOTS=NBITS2
CALL NOERPD(RUF,LEN, IERR, TAPEDD)
IF(IEPR.EQ.L) GIJ TC 988

CALL NMD

CALL DCDEC(TRACF,NDEC)

CALL AGC

CALL BPASS

IFIMNITRJLGEL2) CALL NOERRD( BJUF.LEN,IERR,TAPEDD)
IF(IERR.EQ.1) GO TG 988

CALL BAFLGO

CALL BIGOT

IF{NDOTRJLGEL3) CALL NCERRDL RUF,LENyIEXRR, TAPEDD)
CALL BPASS2 :
CALL SEISGM

IF{MODII,KTESTINELD) GO TO 747

CALL PCLOCK{IJFE,14%)

IF(IJELGTLITIME) GU TC 909

CONTIMUE

CALL PCLOCK(TJE,IJS)
WRITE(6,900) 1J%
CALL XCLUCK(IJS)
WRITF(444622) USER
DO 5 K=lyg19

CALL VLINL{LVERS,70)
CALL VLINE{' *',1)
CALL VLINE(' ',1)
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WRITE PARM.UNE TO VERSATFCeeoes HsG

WRITE(444609) HEG
CALL VLIME(LVEES,70) . SG
WRITE(44,601) NREFL Usce
CALL VI INE(LVERS,70) 1eG
WRITE(44,602) LINEID : ' A use
CALL VLINE{LVFRS,73) ' USG
WRITE(44,603) UseG
GO TO (50,060,70,45) 4NJ0B g

45 WRITE(44,621) Uss
CALL VLINE(LVERS,7D) : YSG
GO TO 89 . usce
50 WRITE(44,614) USGs
CALL VLINE{LVERS,70) N
WRITE(44,615) . usce
CALL VLINEZ(LVERS3,70) SNYe
GO T 80 . Use
60 WRITE(44,604) ysr
CALL VLINE(LVERS,70) ‘ USG
WRITE{44,605) T Usco
CALL VLINE(LVERS,70) Use
GN TO 89 SC
75 WRITE(44,616) : TAe
CALL VLINE(LVERS,79) yse
WRITE(44,617) , Usa
CALY VLINE(LVERS,70) ‘ 5
80 WRITE(44,603) 115G
CALL VLINF(LVERS,70) usn
WRITE(44,606) RANGE ,WVEL,SRATE,NSTR ‘ (t3n
CALL VLINE{LVERS,70) Uss
WRITE(44,609) RLINCH,ALEAK NJUMP NBITS,MUDADD use
CALL VLINF(LVERS,73) . FE
IFINJORLEQe4) GO TO 120 ueg
IF(NJCBLEQ.L) GO T2 110 peer
WRITE (44,607) FLOW2,FHIGH2,LEN3P, IFLGAP LCNyNZC Jsa
CALL VLINE(LVERS,70) s
WRITE(44,0603) DWARM,WSTRT,ZTAU, XTAU ,,RHG USse
CALL VLINF{LVERS,70) . MSC
IFINJTIR.EQ.2) GO TO 120 iJsr

110 WRITE(44,618) NPTS,PLOC Use
CALL VLINE{(LVERS,7C) U3e
WRITE(44,619) BSIG . T per
CALL VLINE(LVERS,70) ' 1S
WRITE (44,629) BRHO J&C
CALL VLINE(LVERS,70) usc

120 WRITE(44,613) NOTR,NOTRJ,RECEND,NDEC,NPAGES BAe
CALL VLINE(LVERS,70) R4
WRITE(44,603) ’ ‘ Use
CALL VLINF({LVERS,70) Usn
WRITE{44,612) I1JE,DLTE,TIME use
CALL VLINE{LVERS,70) use
WRITE(44,600) , res
CALL VLINE(LVERS,70) U sy

. . US;“.

||"‘r

CALL VLINE(* ', 1) SN
CALL VLINE(? ',1) Se

- CALL VLINE(? ' TWO-WAY TRAVEL T T & 51,080
152) A
CALL VLINE(' 1,1) s
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CALL VLINE(' ',1) ‘

usSoG
CALL XCLNCK({IJE, IJ4S5) G
WRITE(6,879) 1J4F Es
caLt XCLOCK{14S) ‘ 1150
CALL Shuvp 536
CALL XCLIOCK(IJE,IJS) Jes
WRITE(44,613) 1JE RS
WRITE(6,613) TJc BN
CALL VUINE(LVERS,7D) JSG
CALL VUINE(? cNo QOF PLCT BIN 3141,49)1155
READ(5,JOBINJERR=GTT, END=GG59) Uss
WRITE(6,377) : J&G
CALL MCLOCKI{DATE,TTHUE,,WEEKDA) i Se
CALL PCLIOCK(IJS) ’ Uess
CALL ENDTAP JSG
REWIND 1 . usn
GN TO 2 SsG
9996 STOP 115G
988 WRITF{6,880) 1 Use:
GO 70 999 USG
939 WRITE(6,878) 1 SG
WRITE(44,878) 1 USG
CALL VLIME(LVERS,70) St
GO TO 999 . Use

977 WRITE(64+881)

60 T9 9999

s
FORMATS Usa
60 FORMAT(T7O({v%x1)) JSG
6701 FORMAT('%® ,8X,'CHUKCHI SEA 1971 SEISMIC DATA U.SeH.S. REEL NU.T, USh
1 T443X,71%") JSG
632 FORMAT( %Y, 13X, "SINGLE-FOLD MARINE REFLECTION PROFILE NOL.',A5,5X, UST
1 txe) : USs
603 FOPMAT('®1,30X, 1 <KLKL>D5>1 ,30X,4%1!) ‘ e

694 FORMAT (4% ,15X,'~TINE & SPACE ADAPTIVE OECONVOLUTION=?', 16X, ') ust
605 FORMAT(1%1,6X,*PROCESSING SEQUINCE: /FIELD/NMO/DCDEC/AGC/BAFLGR/SEJCSC

1ISGM/ P ,6Xy 1 %Y) Uss
606 FORMAT{'x PARMGIOR=T 4 1HYy "RANGE=' , F5,.0, ' yWVEL=',F6.0,"ySRATE=", JS{
1 FH.3,"V3NSTR=",14,", * 1) JEG
6UT FORMAT(¢%¥, 13X, 'FLOW2=4,F3.0, 'y FRIGCHZ2=1,F3.0, ' ,1ENBP=*,12,',IFLGAPUSS
13'111)"LCN='712,'9NZC:'1117'7 *1 ) Jeq

Cuk FORMAT( P21, 13X ' DWARM=Y,F 3.2, "y WSTRT=",F3.2, ',y ITAU=Y,F5.3,',XTAU="
1'F5o11'y’7HG="F3021'7'ysx,":“) )

6395 FORMATL W2 12X "RLIHNCH=Y ,F4 .11 yNLEAK=Y , I3,V NJUMP=F, 14, NBITS="',dSc
1 12,4 yMOCADD=Y,{2,1, * 1) : us=

610 FORMAT( VR, 123X, 'NDTR=*,14," NOTRJ=", 11, *yRECEND="1,F4,2,',MNDEC=Y, Uf{

111y "y HPAGES=" 11, LH® ,9X, ' %1 ) : JSS
612 FORMAT ('* 360/67 CPU TIME= 1,15,% CSEC. DATE: ',A8,2X, use

1 A8,' STANFORD *') USn
613 FORMAT(!  DRUM.DUMP.PLAYBACK.TIME = *,17,' CSEC.') JI3e
614 FORMAT('%1,23X, '=HORI ZONTAL BIFILTER=' 24X, 1 51) 1N
615 FOPMAT ('#%',6X, ' PROCESSING SEQUENCE: /FIELD/NMO/DCLEC/AGC/BIFILT/SUS,

LELSGH/ ty6X,y 11 ) e
616 FORMAT('#',10X,'-TIME & SPACE ADAPTIVE DECONVOLUTION + BIFILTER-',US:

11\)Xy'*" AR
617 FORMAT ('#¢,5%, *PROCESSING S¥Q: /FIELD/NMO/DCDEC/AGC/BAFLGO/BIFILT/ ™

LSELISGM/* 35Xy 151 ) U306
618 FORMAT( "3 13Xy "NPTS=1312,0 3L0C="L0(F3uls s ?),TT0,1%1)

61y FORMAT( ' 420X ' BSIC="y10(F 2.2, ') ,T70,%%1") (T
620 FORMAT('%! 29X "BRHO=" 3 10(F 3.2, 1 9" 1 4T70,'%") ) e
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CYOL AT OO SO OO OO YOOI OO DY OO,

621 FORMATU'T:t,9X, "SEISMIC PLAYRBACK UONLY S5LQ: /FISLD/NMO/CCDEC /SEI1SGM/USCE
11,8%, 1) Use
622 FOFMAT{'START OF PLOTJOR ',A8,4, RIN 314")

876 FOPMAT{IHI30X,13(0 %" )y BEGIN CHUKCHI JODB A ',10('x')) S5
877 FORMAT(IH1,30X, 100"}, BEGIN CHUKCHI J38 B ',10('v=%%)) J5
878 FORMAT(1H0,'5ST. TIMER SELF-EXIT &A1 TR. ',18)

B79 FORMAT(1IH ,'W-PLOCK TIMER:',12)
BED FORMAT(IH ,t%x%END (OF FILE ENCOUNTERED AT TR. N0.',16)
8§81 FORMAT{1HO, " #*x*ERROR TH INPUT CARDS *¥% ABNEOJ *xxt)

SRR O
VSN Vsl
SO MY

-

900 FORMAT(1HO,7X, 'PARTITION TIMER IN CSEC. *,18) yse
us,

END , SO
SURRGUTINE BAFL(LCUT,CX, IFLGAP,LCN, NWARM, ISTRT \ZT2U,XTAU,NZEPO)  UST
: use

L

————— Nmmmme===S Y B 2 U Y TINGE B AF Lemmm———— e usn
- o use

UsG

THE BURG ADAPTIVF FILTFP LADDER: AN ADAPTIVE GR TIME-VARYING  USC
FIXED-LEAD PREDICT ION E2ROR PROCISSIR.  ADJUSTMENT OF EACH s
REFLECTICN COEFFICIENT TS MADE ZVCRY JUMP STATE ATTEMPTING s
TO MINIMIZE THE STAGE QUTPUT POWER. TiAe
INPUTS ¢ S8
XC1)awoX{LX)=INTTIAL DATA . JSe
LCN= LAST NCN-ZERQ REFLECTION COEFFICIENT TRLe
1FLGAP= NUMBER COF GAPS BETWEEN FILTER COEFFICIENTS use
SETTING IFLGAP=Q DOES NAT GAP THE F.C. AND e

TRIES TO DPERATE ON THE ENTIRE SPECTRUM FROM USe

0 TO W WHERE W TS THE FOLDING FREQUENCY. S
SETTING IFLGAP=1 OPERATES ON THE PORTION OF use

THE SPECTRUM FROM 0 T0O w/2 , IFLGAP=2 FROM LSC

0 TO W/3 ETC. THUS ALLOWING SPECIFICATION CF Jer

WHAT PART OF THT SPECTRUM T3 GECONVOLVE. Use

‘ e

NWARM=DURATICON -0OF STATIONARY ¢ S3TIMATICN CYCLE TR
ISTRT=START NF STATION/RY GATE - e
ZTAU=TEMPORAL RELAXATION TIME TO 1/E e
XTAU=SPATIAL RELAXATION DISTANCE TG 1/E use
QUTPUTS: I
X(1)auoeX{LOUT)=FCRWARD FRROK PREDICTION TRACE TELs
OTHER VARTABLES: e
FU1)eaa FILCN)=FORWARD STATE VECTOR Hse
B(1)aeoBILCN)=BACKUARD STATE VECTOR y5¢
Cl1)eooCALCNI=REFLECTINN COEFFICIENTS AT FACH STATE use
CX=REFLECTIUN COEFF, INTEGRATED IN SPACE & TIME . TEs
DEN(1)e. DEN(LCN)= STAGE AUTGPOWER Use
NUM(L) oo o NUMLEN)= STAGE CRUSSPOWER U

U S

CALLING 'BAFL® FIPST SETS UP THE LUUPING AND PASSING Use
ARRAYS FOR THE PARTICULAR FPROBLEM AS SPECIFIED BY LCN & TYe
IFLGAP. TdEMN IT COMPUTES A SHO<T (LENGTH=NWARM) ESTIMATE 357
OF THE REFLECTTICN CNEFFICIENT SERIES IN OFRER TN START THE  U<¢
ADAPTION QUT WITH SOME REASUNABLE NJMBERS. THEN IT LOADS LP  1S(
THE CX ARRAY WITH THE INTTIAL VALUES AND PASSED INTO ENTRY  USC
TRAFLGO' . TR
THE USUAL ENTRY IS *BAFLGO' WHICH FIRST INITIGLIZES ThHP SRE
BACKWARD APRAY THEN PASSES T4 THE MAIN ALGORITHM, o
THE CX SERIES IS UPDATED EVERY IFLGAP DATA FCINTS LMD IN g
THE INTERMEDIATE STEPS THE CUTPJUT ARE INTERPOLATED OR 3
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AOOOYO D

&0

PENCESSED AS THOUGH THR RLC.

REAL NUM(50),DEN(50)+B(50)F{50),0(50),EM(1002),EP(1002),
1 CX{LCN,LOUT)yA(50)

CCMMON /BLK3/X11300)
DATA AWByC/150%0.0/
FTEST=1.00
LCNPYL=LCN+1
LCNP2=1.CN+2
1FGMI=1FLGAP-1
LBSP=LOUT-1FLGAP
NZERPLI=NZERO+1]
NEND=LCN-NZERPL

DO 80 K=LBSP,LOUT
EP(K)=0.

C BEGIN STATICONARY WARM-UP

[ Ne!

[ e

10

12

11

DO 10 T=1,NWARM
EM{I)=X({I=]FLGAP+TSTRT)
EP{I)=X(Ix=TFLGAP+][STRT)

DO 11 J=2,LCNP1
DENLJ)=0.
NUMJ )=0.
DO 12 I=J,NWARM

WERT

STATIOMARY,

DENM{J)=DEN(JI+EP(I)*EP(T)+EMII-J+]1 ) *EM(1=-J¢1)

NUMIJII=NUM(J)I+EP(T)*EM{TI~-J+1)
DIV=NWARM=J+1
NUM(J ) =NUM{J)/DIYV
DEN(J)=DEN(J)/DIV
ClJ)==2,%NUM(J)/DEN(J)
DO 11 I=J,NWARM :
EPI=EP(])
EPLIN=EPI+C(J)*EN(I-J+]1)
KS=TFLGAPXLCN+]
EMOI=-J+1)=EM(TI-J+1)+C(J)*EPT
DO 8 J= 1,LCN

DO 8 K=1,4KS
CXUJyK)=C{J+1)

DO 33 J=1,LCN
DEN(J)=DEN(J+1)
NUMOJ ) =NUM(J+ 1)

WARM-UP CYCLE
RELAXATYION TIMES
DLX=EXP(-1./XTAU)
DL=EXP(~-1./2ZTAU)

DRX:I «—=DL X

DR=1.-0DL

ENTRY BAFLGO

INITIALIZE BACKWARD VECTOR
B(1)=X(KS-1FLGAP)
All)=1.0
DO 1000 J=2,LCN
B{J)=X{KS-J*IFLCAP)
ALJIY=CX(J,4KS)
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C

C=mm—=—= END=-0F=—MAIN-—{ DOP

C
C

C

[Sn 40 R o B o Toau MG B g

1019

2y a0

3000

4000

5000

6000

7000

8001

s8G50
00U

9053

D 1000 I=2,4
A(I)=A(T)+CX(J,KS)HA(J-T+1)
B{JI=B(J) AL )RX{KS+{I=-J-1)*¥TFLGAP)

—==BEGIN==NLIN==L O0P=m—mmmmm e

DO 5000 K=KhS,LOUT, IFLGAP

Z=X(K)

DO 1010 J=1,NZERP]

Fldi=2

NO 2900 J=NZERPL,LCN |
DEN(JI=(F(J)#%2+B{J)%%2) *DR+DEN (J)#DL
NUM(J)=F(J)#B (J)DRENUM{J I =0L

[IF(FTESTWLELLal) CXU{JyKI==2.5NUM{J}/DEN(J)
CX(JyKI==2.%DRX#NUM(J)/DEN(JII+CX{J, K)*DLX

FIJ+1)=F(J)+IX{J,KIEBL(J)
X{K)=F(LCNP1)

DO 3000 JR=1,NEND
J=LCHN-JR
BlJ+1)=8{J)+CX{J,K)*F(J)
IFI{NZERC.EQ.D) GO TO 5395
DO 4225 JR=1,NZERD
J=NZERP1-JR

B{J+1)=B(J)

Bl1)=2Z

NOW GO BACK AND FILL IN THE GAPS.esw
IF(IFLGAPLER.L) GO TC 9U5D
DO 9300 L=1,1FGM1
KSTART=K5 +L
N0 9300 K=KSTART,,LOUT 4ISLGAP
KC=K-L
Z=X{K)

DO 6000 J=1,NZERP]

Fld)=2

DD 7000 J=NZERPL,LCN
FOJ+1)=F(J)}+CX{J,KC)*B(J)
X{K)=F{LCNP1)

DO 8000 JR=1,NEND
J=LCN-JR |
BlJ+1)=B(J)+CX{J,KCI*F{J)
IF(NZERDLEQ.0) GO TO 9030
D3J 8050 JR=1,NZERD
J=NZERPL-JR

B{J+1)=R{J)

3{1)=12

FTEST=FTEST+1.0
RETURN

END :
SUBROUTINE SEISGM

————— - . i e —

SUBROUTINE *SEISGM! VARTABLE AREA SEISMIC SECTION PLOTTER.
THROUGH MULTIPLL CALLS T0 SZ1S56GM ADJACENT TRACES ARE WRITTEM
TO THRE VERSATEC FILLING THE FULL-PAGE WIDTH (540 BITS).

DATA: INPUT DATA SERIES
NT = LENGTH OF INPUT DATA
NBITS= WIDTH OF VARIABLE AREA TRACLE
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sleNelealeNoFeEaNoNeleoNeRaNaNalieNa el

121

9

S o

PN

30

X

S

NPAGES: WHIN MNPAGTS=1 THF RECORD SECTIUN FILLS ONP PAGF
OF THF VEFSATCC (7536 N« FOR ARY LENGTH RUCARDS,
WHEN NPAGES=2 & SPITTAL OPTIUN IS TRWVOKED ALLOWING
SCMzIWHAT MORE GEMN-PRAL DISPLAY AS FOLLOWS eoees

> |t

CPLINCHY INDICATFS Tho DESIveD FFRONRD SECTION | TMNGTH

I TNCHES. THUS THE FECURDS GF LENGTH NT ARE SCALED
INTY & VARTARLE ORJECT SPACH THAT MAY TAKS up Mape

1S
Use
450
use
RN
118
JSC

THAN OME PAG=-WIDTH, THIS IS ACCOMPLISHED Ay CONMPOSINGUST

TH= PLOT INTO A LONWSEK BJFFeR THAN THE VIRSATRC CAM
HANDUE (vt ICH TS 70 BYTES) AnD CUMPING THIS PLOTTAN

USse

reg

NATA ONTC A 2331 'PUM (FT UNIT 1) o  THEN WS RIWIND ANDUISS

FETCAH ARD WRITE THE FIKST 70 BYTES UN (ONE PAGE;S
GO BACK AND FaTCH AMNU WAITe THE NEXT 70 BYTFS 0K
L =SS,

THEN

'TAXISY MUST BE CALLFC BTEORT 1ST 1SEISGMY CALL SINCF
A REFERENCE TaBLZ MUST 2= CGENERATED. ‘

INTEGER%4 [REF(1120)

LOGICALF4 IMZyLL G LASKZLINE(35,10),L0ACCL8 Y LNAT2(235),L80T%1(72)
LOGICAL®4 LTAX(3S5)4LIGHT{35)DARKI35),LMADK(32)

COMMCN /BLK2/DATALLIODOD) yNT NS NHpRO 3ROy NRITS

FQUIVALENCE (LBATLL1)yLUOAD2(18))

DATA LMZyLZyL IGAT ¢ DARPK/ZACIINDIU30%L0UI000UN 4 35% 2CFIFFFFI/
DATA LMASK/Z82233000924)2300000392250030534210900030, 72782080707,
12040000304 232002003470103002),20300939049290490C00,200203004,
2Z3J1000U02,200I335300,203040300,400U2C)J335,200210200,745733800),
372903840039 2000225539+2D3033170)034,230034080392udIN040T42000002005,
42000J30123,200202080,2CC030049,2090002204+200000016,230000033,
5200000004 423230U0302,2C3020001/

NMAG=MIND(10,NRITS)

SUM=Q.

DO 121 K=1,NT,4

T=DATA(K)

SUM=SU4+ABS(T)

ERMS=4 . xSUM/MT

WRITE{(64,900) FRMS

FORMAT(1H+,1)0X,F1l1l.1)

SCALE=05%MMAG/FRMS

IBITAS={NMAG+1) /2

03 20 I=1,dBYT:S

NGO 20 J=1,MNMAG

~~

LINE(T,J) = LZ
LINFCT,J)=LTAX(])

DO 40 I3]T=1,32
LASK=LMASK(IRIT)

IRYTe = 1

N0 40 IL=IBIT,JH61TS,32
IMAG=TIRTIAS+CATALIRER{IL) IXRSCALE
[FOIMAG.LELQ) ST TG 40
IMAG=MIND (NVYAG, [MAG)

DO 30 I=1,1M405
LINZCIRYTE, DD

= LIMECIRYTE, I)LURLLASK
[3YyTe = 10YT" ¢
SY om0 p=1,00000

WRITE(L) (LINE(Ky1)yK=1,JRYTES)
LKNT = LXKNT + NYAG
RETURN
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[ NeNe]

O

[aEeNe!

55

€3

70

90

vé
87

ENTRY *TAXISY WRITES A TIME SCLLE TO THT VURSATRC,
SKRATFR IS THr SAMPLING RATZ. TICK MARKS ARE AT 1092 MILS,

FHTRY TAXTSINT,,SRATE ,NPAGES,RLINCH)

JRYTES=138

JB31TS=56)

IF(NPAGESWLELL) GC TGO 55
JBYTES=36

JBITS=MINI{112us RLTIICHXT?Z
SCALF=(JBITS-1)/(NT*SRATE)
ITMAX=SRATEXNT*1C,. + 1.
TYME=Q,

DO 60 I=1,JBYTES
LTAX(T)=LZ

DO 79 I=1,1T4AX
IR=SCALZ®*TYME + 1.0
I3YTE=(IR-1)/32 + 1
1317T=1IR - (IBYTE-1)*32
LASK=LMASKI{IRIT)
LTAX(CIBYTE)=LTAX(IPYTE) L OR
TYME=TYME + 0.1
SCALE=(NT=-1.)/(JBITS-1,)
GO 90 IL=1,JBITS

«25)

« LASK

IREFCIL)=SCALE*(IL=-1) + 1.4G6999

PO 83 I=1,8
WRITF(1) LIGHT
WRITe (1) DARK
DI 84 I=1,1¢
WRITE(L1) LTAX
WRITE(L) DARK
00 81 1=1,10
WRITE(l) LIGHT
LKNT=3)

KETURN

ENTRY SDUMP DUMPS THF DRUY Tu THZ VSRSATEC

ENTRY SDuUwmP

N0 85 I=1,380
WRTTE (1) LIGHhT
REWIND 1
NL=LKNT + 37¢&
NFTM=NL

TE(MPAGESGTW1) NFIN=NL=-340

C3 82 1=1,NFIN

READ(1) LOAD

CALL WRITFER(LOAD,70)

IF (NPAGES.LE.1) GO TO 87
REWIND 1

DO, 66 I=1,NL

REZN(1) LOAN2

CALL WRITER(LROT(3),70)
CONTINUE

RETURN

END

SUBRCGUTINE BIFILTIND,SIG,RHO,PLCC,NPTS,SRATED)
BILINER KX FILTER
USEFJL FOR EXTINGUISHING HOKIZOMNTAL PRIMARIES

AND MULTTPLES

INTERFERING WITH DIPPING REFLECTORS
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YT OC OGO OO OO0

AND/OR FOR STACKING IN X 70O ZHNHARCE LATTRAL us
CORZTLATION IN THT PrESINCL OF ADDITIVE S01ST A

ALGARTTHM OPFLUATLS I TIMZ VARYING MODE RITWEDN J3
PURF KX  LOWCUT (RHO=0) AND PURE KX HIGHCUT us
(SI15=1) AS STT It Tt kdO/STo POOFILFS, us
' , Us
PARAM-TER LIST: us
IN [“PUT TEACK s
0uT QUTPUT TRACE s
N LeENGTH GF TNPUT/OUTOJT TRACE s
S16 SIGMA PARAVETTR PROFILF s
RHO RH() PARAMITER FRUFILE . s
LOC LCCATION POINTS UF PARAMETER CHAMGES s
NP TS N)e OF SIG/RHA/LOC POIATS N
‘ ‘ us
RHC SIGMA Us
LOCl=m~=m—mm——— X=-m———= X m e e
| . RHOL I Us
I . . . | e
Locz2| XRHO2 ‘ XS1G2 . US
‘ . . ”S
LOC 31 XEH03 | XSIG: U3
' . ! . 15
| . ] . Us
Loca4l XRHU4 | XS154 . Js
| | ' us
1<
REAL¥4 SIGI1),2HC(1), PLOCCL), N 1L} E(L00),F(1009) s
REALXG INSZOUTH(LIO0D) y QUTHRILVII) 9y INH{L00D) 143
INTEGPFR%®4 LNC(1D) S
Cr»HNN /3LK3/IN(1000) : uc
LOC(1)Y=1 .
DO 6 K=2,NPTS
LOCIK)=PLOCIK)/SRATE2
TFILOCIK=1).G6T.LOCIKY) GO TQ 97
5 CONTINUE
LOC(NPTS) =N e
NPM1=NPTS-1 . US
WRITF(6,800) RHY(1),%I5(1) s
Buld FIAAMAT(LHI OX g '2ARAMETED PROFILEY/ /1 43X, "NIPTHY, IS
14Xy "RHOT 35Xy "SISMAY//IH 30Xe'11,2(3X,7F6.3)) J<
DO 10 IW=1,NPML ‘ 13
WRITHE(6,835) LOTUIWHYL)4RHOLIW+1),SIGLIW+L) s
805 FORMAT{IH 43X 414,2(3X4F6.3)) e
FME=(RHDLIA+L ) =RHAO(IW ) I/ (LOCO IWw+L)-LOC{IW) ) s
FMS=(SIGUIN#1)=SIGUTIN))/Z(LGCCIN+Y)=LOCIW)) ' J:
NEND=LOC{TIv+l) = 1 ue
MSTRPT=LOC(IW) ' e
IF(NSTRTLGTLAMENY) GO TR 97 IS
NO 10 K=NSTRT,,NND e
RERHI(IW) + FMAL(K=NSTRT) K
S=SIC(IW) + EMSK(K=NSTRT) e
DIK)=0e5%(la+S)x{1a—R) e
F(K)I=S+R B
17 E(K)=5%R e
EIND) =SIGINPTS)+RHO(NPTS) S
FIRND)=STGINPTS) *RHO(NPTS) s
DINDY =055 (1o +SIGINPTS) I (1 .~RHD(NPTS)) R
N0 20 K=1,KN J
QUTHIK)= Q.0 K
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20
30
49
ci7
50
69

19

20

20

Tu

97

INH{K)= 3.0
DUTHH (K )=0.2
RETURN

ENTRY BIGOT
DO 78 K=1,K0D

TEMP=D(K ) 2 (I (K)=THHIK) Y+ YRIUTHK ) =F ) 00T HHK)

CUTHH (K ) =0UTHIK)
NUTH{K]) =TEMD
INH(K)=IN(K)
IN(K)=T=MP
RFETURN
WRITE(64900)

FOPMAT (LHO ' #% 5P ARMRHO/S TG FRIGREXKABNEDJH#KT) -

STNP

END

SURRDUTINE AGC

DIMENSION ARMS(1J00)

COMMON RMS(1000),5M<S{1000)
COMMON JBELK2/TRACELIDIV) 4 My JUMP X NLEAK
DATA 1Xx/0/
IF(MONCIXyJUNMPX) JMNELQ)Y G T SO
B={1le+2*NLEAK&NLFAK)*1024.
Az-=NLFAKKNLFAK*1024.

DO 10 I=1,N

Q=TRACE(])

RMS (T )=ARS(Q)

CALL TRI(CAsR AN, SFMS RMS,,SPMS, 2MS)
IF{IXNZ.0) GO TO 30

DO 20 I=1,N

ARMS(1)}=SRMS(T)

NO 49 1=1,N

ARMS{ I )=  BRANMSIT ) 4. 2%S0MS5( 1)
WRITZ {6 TTI(ARMS(T )y I=1,500)
FORMAT(? GAIN CONTRCL'/{1IF12.8))
DO 60 I=1,N
TRACE(I)=TRACE(TI}/ARMSI(T)

IX=IX+1

RETUKN

END

SUSFUUTINE TRI(AYRyCoeNeT oDy, F)
DIMENSION TINYyDIN)YyF (M), FIN)
Nl=N-1

F(l)=1.0

F{l)=0.

DO 10 I=2,4N1

CEN=RB+C*E(I-1)

{I1)==A/0EN
FOI)=(D({I)=-C=S(1-1))/70CN
TINI=F(NL)/(1.0=-E(N1))

N3 20 J=1,4N1

EREN!

T{I)=€C(I)XTUI+1)4F{1I)

RETURN

END

SUBRROUT IRE NMOSET (X, CyDT4N)
INTEGER=% ITD(2000) y1DATA(255)) ,BUF
COMMON /8LKL/BUF{2002)
EQUIVALENCE [ IDATA(L) yRUF([26))
TOID)=SARTLINDXIN + (JHXRX/(CHIT))%%x2}
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39

X{1

44

THAX=TO{N)

DN 10 IN=1,N
ITDCID)I=L+(N=-D)={TO(LID)/TMAX)

FETURMN

ENTRY NMD

DO 20 1ID=1,1

IDATA{IN)=IDATACITO(ID))

RETURN

END

SUSROQUTINE DCD=C(1HyNDEC)

INTFGER%2 IN{(ND Cyl)

COMMON /8LK2/0UT (1305}, LOUT 3 N1, 24 RHIy CRHD
OQUTLL)=TINDEC,1)+109D

DN 1000 K=2,L0UT

KM1=K-1 ‘
OLT{K)=CRHEDR(CININDIC g K)=TN{MOTC g KM ) )+ RHO®OQUT(KMY)
RETUPN

FND

SUBRGUTINE GFILT(FLOWyFHIGH SRATEGLFILTyFLOW2yFHIGHZ2,LX)
REAL¥4 FILT(2))yFILT2(20) 94X {141000),Y(1,1000)
COMMON /BLK2/7Y

CCMMON /3LK3/X

BW=FHIGH=-FLOW

AS=RW*SRATE®3 1415627
AC=SRATEXZ.%3,1415927*{FHIGH-RW/ 2.}
M=LFILT/2

MID=M+1

DO 1C 1=1,M
FILTI(MIND=1)=COS{ACHT ) ®SIN(AS®T)/ (AS*])
FILTI{MINDHI)=FILT(MID=-1)

FILT(MID)=1.0

BA=FH]IGH2=-FLIA2

AS=RW%xSRATT*3,1415927
AC=SFATE®2.%3,1415927%(FHIGH2-BW/2.)
DO 15 I=14M
FILT2IMID=1)=COS(ACXT)IF*SIN(ASR] )/ (aSx])
FILT2(MID+I)=FILT2(MIC-1)
FILT2(MID)=1.0

NEND=LX-LFILT+1

RETUAN

ENTRY BPASS

N} X{0uT)

DO 20 T=1,LX

X(1s1)=0Q.

D3 30 I=14MNEND

DY 30 J=1,LFILT
XCIed)=X(Tad )Y (T4M, LIFFILT{Y)

RETUEN

FNTRY LPASS2

N) Y(OUT)

DO 40 I=1,LX

Y(Iyl)=0.

DD 50 I=1,NEND

NO 50 J=1,LFILT

YOLad =Y (T d ) +X{ T4, 1 )=xFILY2(Y)

RETUARN

END

74



J/LISTIT J08 *C740,214','LIST PACKAGE CF? J
/% SFPVICF LIST

//7LAP FXFC FORTHCLyPARMFORT='IPT=2,NAME=USGSC,LINECNT=60"*

//FORT.SYSIN O %

C ULSGS SFITSMIC PROCESSING PACKAGTEF CF C
C PPROCESSES 1971 FIELD NDATA PECRRNDEN WITH TFLEDYNE MODEL 2771C

C SAMPLF DD CARD FOR TAPE INPUT: ASSUME TAPEDD=!'FT20F001"

o //GOLFT2CFCOL DD DSH=SFIS UNIT=0C1WCL=SFR=UXXXXyDISP=(OLC,KEFP),
o /7 LAREL=(1 BLP,+4IN)yNCR=(KRECFM=U,BLKSIZE=16000,DEN=1,TRTCH=C)

c REPLACE UXXXX BY COMP, CENTER TAPE l.Dey LIKE U177

C

O

INTFCER BUF#2(4000),LVERS{18)

REAL*4 CX(2Co1000)BRHN(LDI) 4BSIG(10),PLOC(10)

RFAL*8 CATEZTIMFLLINFID,TAPEOD,USER

CCMMON /BLK2/Y(1000) oLXyNJUMF4NLFAK4RHO,CRHC,NCQOTS

COMMON /RLK3/X(1200)

NAMELTIST /JOB/NRFELZLINFID RAMGE s WVEL oSRATERTCEND,NDEC, ITIME, RHC C
IMLEAK G NJUMPZNETTSyNBITS2y MODADD JNCTRy NOTRJ NJIOB TAPEDLyUSEFRyNPAGESC
2RLINCH/ACAPT/FHIGH ¢NZC +FHIGH2 yFLCW2 yLENBP o IFLGAP o LCNy DWARMyWSTETC
32ZTAUXTAU/BRIFLT/NPTS,,PLIC,BSIGBREQ/JOBIN/NRFELSLINEIDyRANGEyWVFLC
49SRATF yRECEND yNDFC o ITIMEy RHO G NLEAKyNJUHMP, NBITS,NBITS2,MOLADDNOTR,C
SNCTRUNJINBR s TAPFDDZUSERyNPAGES RLINCHy FHIGH NSTRyLENBP ,TFLGAPLCN, C
6CWARM G WSTRT ¢ ZTAUWXT AUy FHIGHZ2 y FLOW2 yNPTS,PLOCIESTGyBRHC,NZC C

CATA NREELZLIMFIDRANGE ¢WVEL ¢SRATEZRFCENDWNCEC, ITIME,NBTITS,NBITS2,C

OO0

INCTRyNCTRYGNIPB,TAPENDyFHIGH NSTRy FLOW2 ¢ FHIGH2, LENRP, IFLGAPLLCN, C

2ORARNM oW SETRT yZTAUXTAUSNPTS  NPAGES yRLINCH,PLOC,BRHO,BSIG,MCDACD, C

BUSERWNZC/G994'DFFTRAREDY 44004 +4375e9¢C0%91453451,540+544,2000,3,3, C

4PFT20F001" v€3e90ly  15e6163¢9G92191e20021012910e92119746390e91e536, C

58%0 e 1051651 8%0014993699183%040099"LaSeGeSet 0/ C
c C
Co LIST__COF__PRINCIPAL__VARTABLFS___ __ ¢
C C
C NAME (CEFALLT VALUE) DEFINITICN C
C - C
C <PARAMETERS USED IN ALL JGBS> C
C USER (UsSeGaSe) USER*S NAME (8 (fLPHANUMERIC) C
C NREEL ({9G99) USGS REEL NUMBER (INTFGER) C
C LINEIC (CEFERRFD) USGS LINE NUMBFR (8 ALPAHNUMERIC) C
C RANGE (400.) SHOT-RECEIVER CFFSET (FT.) C
C WwVFL (4€75.) WATER VELOCITY (FT/SEC) C
C SRATF  {.004) INPUT SAMPLE RATE (SEC) C
C RFCEND (1.53) RECORD LENGTH TC PRCCESS (SEC) C
C MDEC {1) NEGREE OF DECIMATION (INTEGEK) C
C ITIMFE (540) INTERNAL TIME FSTIMATE (SFC.yINTEGER) C
C RtC (0e74) CC REJECT FILTER CCOEFFICIENT C
C NPRITS (5) NUMBER OF DOTS PER TRACE (INTEGER) C
C NRITS2 (4) SECONDARY TRACFWIDTE EVFRY 'MODANDY TRACES (INTIC
C MOCACD (9) MCDULO TO ADD SECONDARY BITS (IN(EGER) C
C NOTR (2000) NUMBER OF TRACES T4 BE PRCCESSED (INTEGER) C
C NOTRJ (3) PROCESSING FREQUFNCY (1,2,0R 3) C
C NSTR, (1) NUM3FR OF STARTING TRACE ON TAPE (INTEGER) C
C NJOB {3} JOB SELECTION SWITCH (142+3,0R 4) C
C  TAPEDD (FT20F001) TAPE DATA DEFINITION TAG (8 ALPHANUMERIC) C
C RLINCH (7.63) RECNORD SECTION LENGTH IN INCHES (MAX.=15.25) C
C KANDITICNAL PARAMETERS USFD IN JOBS 1,2,3> C
€ NLEAK (10} INTEGRATION PARAMETER FCR AGC (INTEGER) v
C  NJumMpP  (24) UPDATE FREQUENCY OF AGC GAIN TRACE (INTFGER) C
C LENRP (9) NUMRER QOF COEFFICIENTS IN BANDPASS (INTEGFR,0DDIC
C FrRIGH (63.) PRIOR HIGH CUTOFF (CYCLES/SEC) C
C FLCW2 (15.) POST-PROC. LOW CUTOFF (CYCLES/SEC) ¢
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C FERIGH2 (£3.) POST-PROC. HIGH CUTGFF {CYCLFS/SECL) CF
C KADDITICNAL PARAMETERS USFD IN JOSS 1,35 CF
C NPTS  (2) NC. POINTS ON BIFILT PROFILE {INTEGER) CF
C PLCC  (0erle53) LACATION CF PROFILE TIFS (SFC) CF
€ BRFC  (.54.5) RHO PRIFILE CCEFFICIENTS CF
C RSIG  (455,.99) SIGMA PROFILE CCEFFICIENTS CF
c CADDITICNAL PARAMETERS USEC IN JUBS 2,3> CF
c NZC (0) NO. OF LEADING ZERQ REFLECTION COEFF.(INT) CF
C IFLGAP (2) GAP BETWEEN ACAPTIVE FILTER COEFFICIFNTS (INT) CF
C LCN {9) NO., NF REFLECTION COEFF. TM LADDER UINTEGER) CF
C DWARM  (.2) DURATION OF STATICNARY WARM-UP CYCLE (SEC) CF
€ WSTRT  (.2) STARTING POSITICN OF WARM=UP (SEC) CF
C ITAU  (.12) : RELAXATION TIME TO 1/E (SFEC) Cr
C XTAU  (10.) RELAXATION OISTANCE TO L/E (TRACES) CF
C CF
c (ALL VARIABLES ARE REAL EXCEPT AS INDICATED) CF
c CF
C Cr
C A
C PROCESSING SEQUENCES: CF
C CF
C NJOBR=1  /FIFLD/  /DCDEC/  /BPASS/BIFILT/BPASS2/SEISGM/ CF
c NJRB=2  /FIFLD/  /DNCDEC/  /BPASS/B3AFL/BPASS2/SEISGH/ CF
c NJNR=3  /FIFLD/  /DCOEC/  /BPASS/BAFL/BIFILT/BPASS2/SEISGM/ CF
C NJOR=4  /FIELD/  /DCDEC/SEISGM/ CF
C__. —_— ——— - — —_— __CtH
C VERSICN G DON C. RTILEY DECEMBFR 1972 F
c CF
CALL MCLOCK(CATE, TIME,WEEKDA) CF

CALL PCLOCKI(TJS) CF
RHN=0, 74 . Cf
NLFAK=10 CF
NJUMP=24 : Cr
WRITE(64876) CF
READ{S s JOBIN, FRR=977) CF

2 LENGTH=RFCEND/SRATE Cr
IF(NSTR.LE.1) GO TO 4 o
M=NSTR-1 CF

DO 3 I=1,M Cf

3 CALL NCFRRD(RUF,LEN, [ERR,TAPEDD) . CF

4 LX=LENGTH/MDEC - Cf
RLINCH=AMINL (RLINCH,15.3) : i
IF(RLINCH.GT.7.65) NPAGES=2 cr
SRATE2=SRAT EXNDFC Ct
CREO=(1+RHC) /2. CF
KTFST=24%N0OTRJ Ct

WRITE (€, JOR) . X
TF(NJORLEG.4) GO TN 40 ct
FLOW=—=FHIGH Ct

IF (MOC(LFNRP,?2) .F0.0) LENBP=LENBP+] Ci

CALL GFILT(FLOW,FHIGH,SRATE2, LENBP, FLOW2 ¢ FHIGH2 LX) cl
IF(NJDB.EQ.1) GO TO 30 c
WRITE(6,ACAPT) Ci
NSTRY=WSTRT /SRATE? Ci
NWARM=DWARM/SRATEZ S
LTAT=ZTAU/SRATELZ Ci
IFINJOB.ED,2) GO TO 40 C

30 WRITE(6,R1FLT) Cl
CALL BIFTLT{UX BSIG,BRHD,PLUC NPTS,SRATEZ) C

4C CALL TAXIS(LX,SRATE2,NPAGES +RLINCH) C
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CON

o

OO

1707

cCour

cour

OO0

707

1727

cour

[aNe]

727

CALL NMCSET(RANG® WVEL,SRATE,,LENGTH)
ITIMF=1TIM=%100
CALL FI0999 (44,LVERS{1),183418)

GC TO (1727,1707,1747,1737),NJ0ON
NJOR=2

CALL NOFRRC(BUF LEMy TERR, TAPEDD)

CALL CCDFCT(BUF)

caLL AGC
CALL RPASS ’

CALL BAFL(LXsCXy IFLGAP,LCNyNWARM NSTRT, ZTAT (XTAU,NZC)

CALL RPASS2

NDDTS=NRITS

CALL SFEISGM

DO 7C7 T=NQOTRJWNOTR,NQOTRJ
NDCTS=NBITS

IF(MCCUI MNDCADR ) LEQ.0) NDOTS=NBITS2
CALL NOFRRD(BUF yLENGIERR,TAPEDD)
IF(IFRR.FQ.1) GO TN G88

CALL DCNDECT (RUF)

CALL AGC

CALL BPASS .

IF(NJOTRJL.GFL2) CALL NOFRRDI BUF, LEN,IFRR,TAPEDD)
IF{IFRR.EQ.1) GO TD 988

CALL BAFLGOC

IF(NOTRJLGE.3) CALL NNERRD( BUF,WLEN, IFRR, TAPFIC)
CALL BPASS?

CALL SFEISGM

IF(MOD(T.KTFST) .NR.O0) GO TO 707

CALL PCLNCKLITJELTIJS)
IFLIJF.GTLITIME) GD TO 939

CONTINUE S

GC T0O 699

NJOBR=1

NC 727 I=NOTRJIyNOTR,ZNOTRJ

NCOTS=NRITS

IF{MOD(T,MODADD) . EQ.0) NDOTS=NBITS2

CALL NCERRC(RUF.LEN,ItRR,TAPEDT)

IF{IERPLFOLY) GO TN 988

CALL DCDFCT (BUF)

CALL ACGC

CALL BPASS

CsLL BICOT

IF(NGTRJ.GEL2) CALL NOERRD({ BUF,LEN, IERR,TAPFITC)
IFINDTRJLCF.L3) CALL NQERRD( BUF,LEN, IFRR,TAPEDC)
IF(IFRR.FQ.1) GO TO G838

CALL BPASS?

CALL SFISGM

TF(MCD(I,KTEST).NEL.O) GO TO 727

CALL PCLOCKITJUE,TUS)

TF{TJ5.GTLITIME) GU TO 909

CCNT INU*

GO TO 999

NJCB =4
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" C

1737 CO 737 I1=NOTRILNNTR,L,NOTRJ
NCNTS=MBITS
TF(MOCT{ L MOCDAND 1 oFEQe0) - NDOTS=NBITS2

737

CnuT

OO

147

999

CALL

NOFERD(PUFSLEN, IFRR, TAPEDPE)

IF{IFRRL.ENDL.L) GO T 988

CaLL

CCDECT (RUF )

TFINDOTRJLGF .2} CALL NOFRRRDO( BUFyLFENs IERKe TAPEDD)
IF(NOTRJLCE.3) CALL NOSRRDE  BUF,LFN,IERR,TAPEDC)
IFCTERRLEQLL) GO TH 948

CALL

SEISGY

IF{(MOD(TI,KTEST).NCL,0O) GO TO 737

CALL PCLNIK(IJELIJS)
IF(IJF.CTLITIME) GO TO 909
CCONTINUF

GO TO G99

NJOR=3

CALL NCERRPRD(BUF 4LEN,IERR,TAPEDD)
CALL DCDECT(BUF)

caLL AcCC

CALL BPASS

CALL PAFLILXsCXyITFLGAPyLCNyNAARMyNSTRT, ZTAT,,XTAUNNZC)
CALL RIGOT
- CALL RPASS2

NBOTS=NRITS

CALL

SEISGM

CO 747 I=NCTRJ,NOTR4NOTRJ
NDOTS=NEBITS

TF(MCC( 1, MCOAND )L FQe0) NODTS=NRBITS2
CALL NOERRC(RUFWLENSIERR, TAPEDD)
IF(IFRR.EQ.1) GO TO 988

CaLL
CAaLL
CALL

CCCFCT(BUF)
AGC
RPASS

IFINOTRJILGF42) CALL NOERRC{ BUF, LEN, IERR,TAPEDC)
IF(IERR.FQ.1) GO TO 988

cAaLL

BAFLGO

CALL BIGCT
IFINOTRJLGF.3) CALL NOERRDL BUF,LEN, IERR,TAPEDL)

CALL
CALL

BPASS2
SEISGM

IF(MOD(TI,KTFST) . NE.O)} GO TO 747

CALL

PCLOCK(TJE,TJS)

IF(IJF.GTLITIME) GO TO 909
CONT INUF

CALL

PCLOCK{IJF+1JS)

WRITF(649C0) TJUFE

CAaLL

XCLOCKA{TIJS)

WRITE(44,622) USFR
PO 5 kK=1,19

CALL VLINE(LVERS,7D)
CALL VLINE(' ', 1)

CALL

WRITE

VLINE(®* ', 1)

PARM JDR TO VERSATEFCe eos e
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(w

45

5C

6C

70

80

110

120

WRITE(44,6C00)

CALL VLINE{LVFRS,70)
WRITE(44,4601) NRFFL
CALL VLIME(LVTRS,70)
WRITF(44,672) LINFID
CALL VLULINE(LVFERS,70)
WRITE(44,603)

GO TO (5046C,70+,45),NJ08

WRITE(444621)

CALL VLINF(LVFK<,70)
GO TD 80

WRITF (44,614)

CALL VLINF(LVERS,70)
WRITE(44,£15).

CALL VLINE(LVERS,70)
GO TO 80

WRITE (44,6C4)

CALL VLINE(LVERS,70)
WRITF (44,605)

CALL VLINE{LVERS,70)
GO TO 80

WRITE (44,616)

CALL VLINF(LVFRS,70)
WRITE (44,617)

CALL VLINF{LVERS,70)
WRITE (44,603)

CALL VUINF(LVFRS(79)

WRITF(44,606) RANGF,WVFL ,SRATE(NSTR

CALL VLINF(LVFRS,70)

WRITE(44460S5) RLINCHNLEAKyNJUMP,ANRITS,MUODADD

CALL VLINE{LVFRS,70)
IFINJOB.FQ.4) GO TO

IF(NJOB.EC.1} GO 7O 110

WRITE(44,6C7) FLOW24FHIGH2 LENBP, IFLGAP,LCN,NZC

CALL VLINF(LVERS,70)
WRITE(44,608)
CALL VLINE(LVERS,.70)

IF(NJOB.EQ.2) GO TO 120
WRITE(44,618) NPTS,PLOC

CALL VLINF(LVERS,70)
WRITE(44,619) BEIG
CALL VLINE(LVERS,70)
WRITE(44,620) BRHD
CALL VLINE(LVERS,70)

WRITE(44,610) NCTR(NOTRJ4RECENCWNCEC,NPAGFS

CALL VLINE(LVERS,70)
WRITF (44,603)

CALL VLINF({LVERS,70)
WRITF (444+4612)
CALL VLINE(LVERS,70)
WRITE(44,6CC)

CALL VLINEA{LVERS,70)

CALL
CALL
CALL

VUINFL®Y ', 1)
VLINE(Y ' 1)
VeIne

152)

CALL
CALL

VLINF (!
VLINF{(?®

v 1)
'y 1)

DWARM , wSTRT »ZTAU»XTAU RKC

TJE, CATF,TIME

T'w C-wAY
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CALL XCLOCK(TJE,1JS)
WRITF(64879) TUF
CALL XCLDOCKI(T JS)
CALL Srump
CALL XCULNEK{TJF,14S)
WRITE(44,613) 1JC
WRITE(6,613) 14%
CALL VLINE(LVERS,70)
CALL VLUINE(! END OF PLOT BIN 314',49)C
REAC(S+JNRIN,FRR=977,END=9999)
WRITF(6,877)
CALL MCLOCKI(CATE,TIMEWCEKDA)
CALL PCLOCK({1UJS)
CALL ENDTAP
REWIND 1
GC TQ 2
9999 ST0OP *

GBE WRITF(6,880) 1
GO TO 999

S0S WRITE(6,878) 1
WRITE(44,E78) 1
CALL VLINE(LVFRS,70)

. GO 10O 699

977 WRITE(6,881)

GC TO 9999

FORMATS
600 FCRMAT(70(**')) 4
601 FCRMATL'%¢,8X, ¢ CHUKCH]I SEA 1671 SEISMIC DATA U.S.GeSe REFL NOL ',
1 T4,8Xe"*%)
€02 FORMAT (¢x9%, 10X, *SINGLE-FOLD NMARINE REFLECTION PROFILE kO. y ABy S X,
1 1%t
6C3 FORMAT (%1 ,30X,1<<<K<O5D>Y,30X, %)
€04 FOCRMAT(9%0,]15X, '=TIME & SPACE ANAPTIVE DECCONVOLUTION=', 18X, *%")
605 FORMAT (%! ,6X,'PROCESSING SEGUENCE: /FIEL?/NMO/DCDCC/LGC/PAFLbO/SEC

OO0 OO OO OO DO

1ISGM/Y 46X %) C
606 FCRMAT('x PARM, JOB=" 4 1H?y 'RANGE=" 4 F 53,0, yWVFL=",F6.Cy?,SRATE=?*, (
1 F6EL3 ¢, ISTR=1,14,*, *1) ‘ C
607 FORMAT (%0 (13X, '"FLOWZ2="yF3,04? 4 FHIGHF2=14F3 .0,y LENBP=*,12,',IFLGAPC
1=, Tl " yLCN=" , 124" e NZC=*y 11, ', *1) C
6C8 FORMAT(*%7, 13X " DWARM=Y ,F3,2 4" ¢ WSTRT="F3.24"yZTAU=",F5.2,',XTAU="'C
LoFS5ale? yRHO=1 s F3424 14" y5X 4 %) C

6CS FORMAT (%t , 13X, 'RLINCH=*yF4 .14 yNLEAK=Y,13,* NJUMP="Y,14,%,NBITS=",C
1 12,',MODADD=",12,1, *1) .

610 FORMAT L% y 13X, 'NOTR=",14,¢ ,NCTRI="y 11, " yRECEND=',F4,2, ' NDEC=?,
lIl'. QNPAGF.S=' o[ l'lH. '()X"*',

612 FORMAT (t%x  360/67 CPU TIME= v,15,0 CSEC., DATE: * A8,2X,
1 A8+' STANFORD #1) ‘

613 FORMAT (¢ DRUMDUMP JPLAYRACK,TIME = *, 17, CSEC.')

614 FpQMAT('*'.ZBX.'—HTRIZCNTAL BIFILTER=1,24X,'%¢)

615 FCRMAT (v#10,6X, 'PROCESSING SEQUENCF: /FIELD/NMO/DCDEC/AGC/BIFILT/SC

OO0

IFISGM/ Y 6Xe 0 %) C
Gl6 FCRMAT (%', 10X,'-TIME & SPACE ADAPTIVE DECONVOLUTION + BIFILTER-',C
110X, %) C

617 FORMAT(** 35X, *PROCESSING SEC: /FIELD/NMD/QCDFC/AGC/IUEFLGO/BIFILT/(
155]56’“’/"13'){"*‘5 .

618 FORMAT (11, 13X, "NPTS=4 12,9 ,L0C=1,10(F3.1et 4" ),TT70,"%") ¢

619 FOPMAT (150,20, *BSIG= 4 10(F3.24 %y 1) (T70, 14 1) C

E2C FORMAT{ v 20X o 'BPHC=4 3 JO(F 322091} T70,'%") C

621 FORMAT ("*¢,9X,'SFISMIC PLAYBACK CNLY SEQ: /FIFLD/NMO/OCDEC/SEISGHM/C
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1" 48X,y t%1)

FORPMAT{YSTART OF PLOTJOR t,A8,%, BIN 314%)
FCRMAT(IHOy 30X, 10( "t ), REGIN CHUKCHI JOB A ', 10(*%x?))
FORMAT{1H1,30X,10(*®=%), ¢ BEGIN CHUKCHI J0OB B *',10{'*1))
FCRMAT(1IHO 9 *FST, TIMER SELF—-EXIT AT TR, *,18)

FORMAT(IH ,'W=RBLOCK TIMFR:t,138)

FORMAT (1H ' xxxFHN]D CF FILE ENCOULNTERED AT TRe NOL*e16)
FCRMAT (LHO, '##%FRRAR [N INPUT CARDS #%% ABNE(OJ *uxt)
FORMAT {L1HO ¢ 7X s* PARTITICN TIMER IN CSFC. *,18)

END
SURROUTINE BAFLILOUT +CX o ILFLGAPyLCNyNAARM G ISTRT,, ZTAU, XTAU,NZERD)

---------- SURROUTINE BAF Lommmmmmm—mm——mm

THE RURG ANAPTIVE FILTER LADDER: AN ACAPTIVE OR TIME-VARYING
FIXEC-LEAD PREDICTICN EKRCR PRCCESSOR. ADJUSTHMENT 0OF EACH
REFLECTICN COFFFICIENT IS MANDE EVERY JUMP STATE ATTEMPTING
TO MINIMIZE THE STAGE QUTPUT PCWER.
INPUTS:
X(1)eoeX{LX)=INITIAL DATA
LCN= LAST NON-ZFRO REFLECTION COFFFICIENT
IFLGAP= NUMBFER 0OF GAPS BETWEEN FILTER CCEFFICIENTS
SETTING IFLGAP=0 DNOES NOT GAP THE F.Ce. AND
TRIES TO NPERATE ON THE ENTIRE SPECTRKUM FROM
0 0 W WHERE W IS THE FCLDING FREQUENCY.
SETTING IFLGAP=1 OPERATFS CN THE PORTION OF
THE SPECTRUM FRIM O TO W/2 4 IFLGAP=2 FROM
0 TO W/3 ETC. THUS ALLOWING SPECIFICATION OF
WHAT PART OF THE SPFCTRUM TO DECONVOLVE.

NWARM=QDUKRATION OF STATICNARY C ESTIMATION CYCLE

ISTRT=START OF STATIONARY GATE

ZTAU=TEMPORAL RELAXATICN TIMF TO 1/E

XTAU=SPATI AL RELAXATION CISTANCE TG 1/E
OUTPUTS:

X{1)eoe o X{LOUT)=FCRWARD ERRCR PRECICTICN TRACE
OTHER VARTABLFS:

Fll)lesoF(LCN)=FORWARD STATE VECTCR

Bf{l)eoeB(LCN)=BACKWARD STATE VECTOR

Cll)ew CILCN)=REFLECTICN CCEFFICIENTS AT EACH STATE

CX=RFFLECTION CCERF. INTEGRATED IN SPACE & TIME

DEN(1)ee o DEN(LCN)= STAGE AUTOPOWER

NUM(1) .o e NUMILCN)= STAGE CROSSPCWER

CALLING 'BAFL' FIRST SETS UP THE LOOPING AND PASSINC
ARRAYS TNR THE PARTICULAR PRCBLEM AS SPECIFIED BY LCN &
IFLGAP,., THEN IT CCYPUTES # SHORT (LENGTH=NWARM) ESTIMATE

, OFf THE REFLOCTION COEFFICIANT SERIES IN CRDER TO START THE
ACAPYICN NUT WITH SOMF REASOMABLE NUNMBSRS. THEN IT LCADS UP
THE CX AFRAY WITH THE INITIAL VALUFS AND PASSED INTC ENTRY
TBAFLGOY,

THE LSsuat BN TRy IS PRARLGOY WHICH FIRST IWNITIALTZES THE
PACKWARE AKRAY THEMN PASSES TUO THE MAIN ALGURITHM.

THEE CX SERTIES IS UPDATED FVERY IFLGAP DATA POINTS AND 1IN
THE INT=RMFDIATE STEPS THE OUTPUT ARE INTERPOLATED CR
PROCESSFD AS THOUGH THE R.Ce WERE STATIONARY,
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C END

C SET
c

op—
C
C

REAL NUM(50),NEN(50),8L50)+F(50),C(50),EM{1000),EP(10CO),
1 CXILCN,LQUT) A(S50)
CCMMON /BLK3/7X(1000)
CATA A,B.C/150%0.,0/
FTEST=1.00

LCNPL=LCN+1

LCNP2=LCN+2
IFGM1=1FLGAP-1
LBSP=LCUT-1FLGAP
NZERPL=NZERN+]
NERD=LCN-NZERP1

DN 80 K=LRBSP,LOUT
FP{K)=0.

IN STATICNARY WARM-UP

DO 10 I=1,NWARM
EMUT)=X(I*IFLGAP+ISTRT)
EP(I)=X{I*TFLGAP+ISTRT)

no 11 J=2,LCNP1

NEN(J)=0.

NUM{ J)=0.

DO 12 I=J,NWARM
DENCJ)=DFN{JI+EPIT)XEP(I)+EM{I-J+ 1) %EM([=J+1)
NUM(J)=NUMIIIEP(TIXEM(TI-J+1)
DIV=NWARM=-J+1

NUMEJ) =NUM{S) /DY
DEN{J)=NENL{J)/NIV
C(J)==—2.«NUM(JI/NFEN(J)

DO 11 I=J,.NWARM

EPI=EP(I)
EP(T)=FPI+C(J)¥EM(]=-J+1)
KS=IFLGAP *LCN+1
FM(I—-d+1)=FM(1=-J+]1)+C{J)*EP]
DC 8 J= 1,LCN

fO0 8 K=1,KS

CX{JsyK)=C(J+1)

PO 33 J=1.LCN
DEN{J)I=DFN(J+1)
NUMTJ)=NUMJ+])

WARM-UP CYCLFE

RELAXATION TIMES
CLX=EXP(-1./XTAU)
DL=EXP{-1./2TAU)

DRX=1.-CLX
CR=1.-0L
S — L SUAL == EN T RY = e e e e e

ENTRY BAFLGO

INITIALTIZE BACKWARD VECTCR
R{1)=X(KS=TFLGAD)
Afll=1.7
N0 100C J=2,1LCN
BLJI)=X{KS=-J*IFLGAP)
A{JI=CX(J+KS)
PO 1000 I=2,J
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ALI)=A(T)}+CXUJKS)*ALJ=-T+1)
B{J)=BJII+A(T)%X(KS+{T-J-1)*]FLGAP)

NC 5000 K=KS,LCUT,IFLGAP

Z=X(K)

LC 1010 J=1,N7ERP]

FlJ)=2

nC 2000 J=NZERP1l,LCN

NEN(I)=(F (J)*42¢B(J)*x2)%xNA+DENTJ )*DL
NUM(J) =F(J)*B(J)DR+NUM(J ) ADL
TF(FTESTALE G lel) CX(J4K)==2.%NUN(J)/NEN(J)
CX(J 9 K)==2 ¥DRXANUM(J)/DENTI) +CX(JyK)*OLX
FIJ+1)=F(J)+CX(J,K)*B(J)

X{K)=F(LCNP1)

CO 3000 JR=1,NEND .

J=LCN-JR

BIJ+1)=BlJ)+CX(J,KI%XF(J)

ITFI(NZERDLEQLO) GO TO 5000

DO 400C JR=14NZERO

J=NZERP1-JR

B(J+1)=8(0J)

B(1)=2Z

NOW CN BACK AND FILL IN ThE GAPS.<e.
IF{IFLGAP.FQa.1) GO TO 9050
CO 9000 L=1,1FGMI1
KSTART=KS+L
O 9000 K=KSTART,LOUT,1FLGAP
KC=K-L
Z=X(K)

L0 60CO J=1.,NZFRP1

FlJI=2

DO 7C0OC J=NZFRP1,LCN
FIJ+1)=F(J)+CX{JKC)=B(J)
X{K}Y=F{LCNP1)

CC 8300 JR=1,NFND
J=LCN=JR
BlJ+1)=R{JI+CX(J,KCI*F(J)
ITFINZFROLEQ.O) GO TG 9300
CO 805C JR=1,NZFRD
J=NZFERP1-JR

Blty+l)=R(J)

B(l)=2

FYEST=FTFST+1.0
RETURN

END

SUBROUTINE SEISGM

SUBRCUTINE $SEISGM? VARTABLE AREA SEISMIC SECTION PLCTTER.
THRAOUGM MULTTPLE CALIS TCO SZISGM ACJLCENTY TRACES ARE WRITTEM

TO THE VERSATEC FILLING THE FULL=-PAGE WIOTH (500 8ITS),
DATA: INPUT DATA SERIES

NT = LENGTH OF INPUT DJATA

NRTI TS= wINTH OF VARIA3LE ARFA TRACE IN VERSATFC usiTS
NPACES: WHEN NPAGES=1 THE RECORD SECTICMN FILLS ONE PACE
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0F THF VERSATEC (7.536 IN.) FOR ANY LENGTH RECORCS.
WHFN NPAGFS=2 A SPFCIAL CPTION IS INVOKED ALLCHWING
SOMEWHAT MORE GEMERAL CISPLAY AS FILLUWS...se
"RLINCH® INDICATES THF DESIRED RECMNKD SECTION LFNGTH
IN INCHFS, THUS THE RECCRDS CF LENGTH NT ARE SCALED
INTO A VARTAPLF OBJECT SPACE THAT MAY TAKE UP MURE

CF
CF
Ccr
CF
cr
CF

THAN CONF PAGE-WIDTH. THIS 1S ACCOMPLISHED BY COMPOSIMNGCF

THE PLAT INTO A LONGFR BUFFER THAN THE VERSATEC CAN
FANNLE (WHICH IS 70 RYTES) AND DUMPING THIS PLOTTED

CF
CF

CATA ONTO A 2331 CRUM (FT UNIT 1)} o THEN wkE REWIND ANOCF

FETCH AND wRITE THE FIRST 70 BYTES ON ONE PAGES THEN
GO BACK AND FETCH AND WRITE THE NEXT 70 BYTES CR
LESS.

*TAXISY MUST RF CALLFOD BEFORE 1ST *SEISGM®' CALL SINCE
A REFERENCE TARLF MUST BE GENERATED,

INTECFR*4 IRFF(1120)

LCGICAL*4 LMZWLZ2WLASKyLINF{35410)4LCAD(18)LCAD2(35),LBOT*1(T72)
LOGICAL*4 LTAX{35),LIGHT(35),CARK{25),LMASK(32)

CCMMCON /BRLK2/CATACL1CO0) +NToN5,N6+R5RE,NBITS

FQUIVALENCFE (LBCT(1),L0AD2(18))

CATA LMZ,LZLIGHT DARK/Z800CCO00,36*%7CO0CCO000,35%2FFFFFFFF/
DATA LMASK/ZB8CCC00003,240032000,226300000,210300000,2080300000,
12€40C€0C(CC,2€2000000,2C100€CV0C,200800000,20C4000C0,2002G0000,
27¢€01CCcCCC,2C008BC0C00,200040000,200C2CC0C,20C010000,200008000,
32C0CC4CCC,2CC0O02000,20CCI1700,200€CC0OB00,200000400,200000200,
4700000100,200000080,2C0000042,200000020,200006010,200000008,
5ZCCCC0O0CC4,7C0002002,200000001/

NMAG=MINO(1C+NRITS)

SUM=0.

DO 121 K=1,ANT,4

T=C AT A (K)

SUNM=SUM+ABS(T)

ERMS=4 ,*SUM/NT

WRITF(6,900) ERMS

FCRMAT (1H+,100X,F11.1)

SCALE=0.5*%NMAG/ ERMS

IBIAS=(NMAG+1)/2

CO 20 I=1,JBYTFS

Nno 20 J=1.+NMAG
FITING = LTAX WRITFS TIME MARKS ACK(QSS ENTIRE SECTION,LZ DOESN'T
LINE(I,J) = LZ

LINE(TJ)=LTAX(I)

DO 40 IBIT=1,32

LASK=LMASK{IRIT)

TIRYTF = 1

DO 40 TL=T1RIT,JRITS,32

IMAG=TRIAS+CATALIREF(IL))*SCALE

IF{IMAG.LE.O) G TO 40

IMAG=MINO (NMAG, IMAG)

DO 30 I=1,IMAG

LINE(IBYTE,T) = LINE(IBYTE,I).OR,LAS

IBYTE = IBYTF + 1 :

DC 50 I=1.NMAG

WRITEA(TD) (LINF{K,T)4yK=1yJBYTES)

LKNTY = LKNT + NMAG

RETURN

ENTRY *TAXIS®' W4RITES A TIME SCALE TO THE VFRSATEC.
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SRATE 1S THF SAMPLING RATE. TICK MARKS ARE AT 100 MILS.

FNTRY TAXIS(NT4SRATENPAGES,,RLINCH)
JBYTES=18

JBITS=560

IF(NPAGFS.LE.1) GO TC 55

JBYTES =35
JBRITS=MIN1(1120.,PRLINCH*T3.25)
SCALE=(JBITS-1)/(NT*SRATE)
ITMAX=SRATEXNT*10. + 1,

TYMF=0,

DO 60 I=1,JRYTES

LTAX(I)=LZ

NO 70 1=1,1THAX

IR=SCALE%*TYME + 1.0
IBYTE=(IR-1)/32 + 1

IBIT=IR - (IBYTE-1}%32
LASK=LMASK(IBIT)
LTAX(IBYTE)=LTAX{IRYTE)}).OR.LASK
TYME=TYME + 0.1
SCALF=(NT-1.)}/(JRITS~-1.)

NO 90 IL=1,JRITS _
IREF{IL)=SCALFX{IL-1) + 1.45999
no 83 1=1,8 .

WPTITE(1) LIGHT

WRITE(1) DARK

CC 84 T1=1,10

WRITE(1) LTAX

WRITE(1) DARK

no 81 I=1,10

WRITE(1) LIGHT

LKNT=30

RETURN
ENTRY SCUMP CUMPS THE DRUM TO THE VERSATFC

FENTRY SCUMP

NC 85 1=1,380

WRITE(1) LIGHT

REWIND 1

NL=LKNT + 378

NFIN=NL

IF(NPAGES.GT.1) NFIN=NL-340

PO 82 I=1,NFIN

REAC(1) LOAD

CALL WRITFR(LNAD,70)

IF(NPAGES.LF.1) GO TC 87

REWIND 1

DO 86 I=1.NL

READ{1l) LOADZ

CALL WRITFR(LBOT(3),70)

CONTINUF

RETURN

FND : :

SUBROUTINE BIFI1T(ND,STG, RHO,PLOC,HPTS,SRATED)
BILINER KX FILTFER

OO0

USEFUL FOR EXTINGUISHING HORIZONTAL PRIMARIES
AND MULTIPLES INTERFERING WITH NDIPPING REFLECTORS
ANG/OR FOR STACKING IN X TO ENHAMCE LATERAL
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CCRRELATION IN THE PRESENCE OF ADDITIVE NOISE.

ALGAORITHM OPERATES IN TIMF VARYING MODF BETWFTHN
PURE KX LUWCUT ({(RHO=3} AND PURE KX HIGHCUT

{(SIG=1) AS SET IN T+E RFO/SIG PROFILES.

PARAMETER LIST:

IN INPUT TRACE

ouT NUTPUT TRACE

ND LENGTH OF INPLT/OUTOUT TRACE
SIG SIGMA PAPAMETER PRAOFILF

RHO RHD PARAMETER FROFILE

LOC LOCATICN POINTS OF PARAMETER CHANGES
NPTS  NO. OF SIG/RHGO/LOC PCINTS

RHO SIGMA
LOCl-————————— X=——————  —= D
| . RHO1 I .
| . | .
Locz | XRHN2 | XSI1G2
| . | .
LCcC3 | XR+03 | XS1G3
| » ' . -
, L ' *
LCC4| XRH( 4 | XS1G4
|

REAL*4 SIC(1)+RHO{(L)sPLCC(1),D(1000),E(1000),F{1000)

RFAL*4 IN,OUTH{1000) +OUTHH(1000), INH(1000)
INTEGER*4 LOC(10)

CCMMON /BLK3/1IN(1000)

Lccil)=1

CO 5 K=2,NPTS

LCC{K}=PLOC (K)/SRATF2

IF{LOC(X-1).6GTLLOC(K)) GU TO 97

CONTINLF

LOCINPTS)=ND

NFM1=NPTS-1

WRITE(6,8300) RHO(1),SIG(1) ‘
FCRMAT (1HO +6X »* PARAMETER PROFILE'//1H 43X, *DEPTH?,

1 4Xy "RHC* 35Xy *SIGMAY//1H »0X4*1'42(2X,F6.3))

PO 10 TwW=1,ANPM]

WRITE(64,805) LOC(TIW+1)RHO( IW+1)SIG(IW#])
FORMAT (1H +3X,14,4,2(3X,F6.3))
FMR={RHC{IW+1)-CHO(IW))/{LOC(IW+1)-LOC(IW))
FMS={STIGITIW+1)}=SIG{IW))/(LDCCIW+1)-LOC(IW))
NERD=LOC(IW+1) - 1

ANSTRT=LCC{IW)

IF(NSTRT.GT JHNFNNDY) GO TO 97

DO 10 K=NSTRT,NEND

R=RKO( IW) + FMR*(K=NSTRT)

SaSIG(Th) + FMSX(K-NSTRT)
NIK)=0.5%(1.+S)%{1.-R)

E(K)=S+R

F(K)=S%R

BIND) =S TIZUINPT )+ RHD{NPTS)
FANDYI=SIG(NPTSY*RHO{MNPTS)
CINCY=0e5%{1+SIGIMNPTS)I®(1.-RHO(NPTS))

CO 20 K=1,AD

CUTH(K)= 0.0

INH{K)= 0,0
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/%

20 DUTHH(K)=0.0
RETURN

ENTRY BIGOT
NC 70 K=1,ND
TEMP=N(K)* ([ IN(K)=TNH{K))+E(KIXCUTH(K)~F (K ) *0OUTHH(K)
NUTHHI{K )=CUTH(K )
CUTH(K)=TFMP
IAH({K)=TIN(K)

70 IN(K)=TEMP
RFTURN

97 WRITE(6,900)

900 FCRMAT {1HO, "#x%PARM RH(/S IG ERRCR**¥ABNFE(QJ %% 1)
sTOP ’
END

SUBROUT INF GFILT(FLOW, FHIGHSRATEZLFILT ¢ FLCW2,,FHIGH2, LX)

REAL¥4 FILT(20),FILT2(20),X(1+1000),Y(1,1000)
CCMMCN /BLK2/Y
CCMMON /BLK3/X
BW=FHIGH=-FLOwW
AS=BW*SRATE*3,1415927
AC=SRATFEX2,.%3,1415927*{FHIGH=-BW/2.)
M=LFILT/2
MID=M+1
DC 10 I=1,M
"FILT(MIC=I)=COS(AC*T)*SIN(AS*])/{AS%])
1C FILTI(MIR+I)=FILT(MIC-T1)
FILT(MID)=1,0
BW=FHIGH2=FLOW?2
AS=BWHSRATE%*3,1415927
AC=SRATE®2,%3,1415927%(FHIGH2=Rh/2.)
DC 15 I=1,M
FILT2(MIC=-T)=COS(AC*T)*SIN(AS*I)/(AS*I)
15 FILT2(MIC+1)=FILT2(MID-T1)
FILT2(N¥ID)=1.0
NEND =L X-LFILT+1
RFTURN
ENTRY BRPASS
Y(IN) X(OUT)
CO 20 I=1,LX
2C X(1,1)=0. ‘
CC 30 I=1,NEND
DO 30 J=1.LFILT
30 X(Iod)=X({14J)4Y(T4M,1)%XFILT(J)
RETURN
FNTRY RPASS?2
X(IN) Y(OUT)
DO 40 I=1,LX
4C Y(1,1)=0.
DQ 50 1=1,NEND
DO 50 J=1,.LFILT
50 Y I +J)=YU T J)+X(14M, 1)SFILT2(J)
RETURN
FND

//LKECLSYSLMED €D DSN=CT40,USGSIUSGST) #DISP={ NEW  KEEP),

/7
//
//
//

UNIT=2314,VOL=SER=SYSOT+SPACE=(TRK,(1541+1) +RLSE)
LKFCLSYSLIB DD DSN=SYS1.FORTLIB,CISP=SHkR
DD DSN=SYS2.SSPLI3,DISP=ShR
DD DSN=SYS2.SUBLIBL DISP=SHR
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// DD DSM=SYS2,VERSLIB,CISP=SHR

/%

//LKEC.SYSIN OD 2 ‘

BESD & ADCDECT DC
RT XT Y AGOOKG DCDECTEZEKQ(Q(0-& &DLE HGA O(
RESD & BBLK2 E I & . n(
BT XT * A+ A 3 C { & D(
RTXT F H Annn g N(
BT XT Y 0 A N
BTXT 0 D AR D
BTYXY 8 D A A D
BTXT 0 8. AC-EUQ-&-AO0 FAEL NQOLEKO- 0L QC+ —) EGHEELEBOQ EBY-LQ——8&EK DI
BRTXT AY 8 AG J&E& &M —6E6GOJ & & &My-8&0--DQ ?UI B& &a8-?24A0 HAD -G Cf
BTXY A- 8 ALBHP- *x E& L& QFE+ ~—) EHEEEBQ/$YY &U- EEKSG J2&-E&M  ELEGODC
BTXT AQ 8 AJaERE E&Me &LEIFQTS$ZBS- a-20:U0T- # SROEAGEJIEE"C—E G=0 &DD(
3TXT A& > AC- <0Q& ROCQZEXK"ELG=Q-6 AC—- A& B$VE-EULOELYGOLH D
RTXT - < A AU Y A * D(
RTXT M * A F D - k C(
8RLD - B AC HA A - AAC UA AC Y ) D(
REND A= CATE 73.027/117.40.22 ' D
/*

/*

/%

RALPH JOB STATISTICS -- 804 CARDS READ -- 804 LINES PRINTED --

0.00 MINUTES CPU TIME 0400 MINUTES WAIT TIMF
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//LISTIT JCGB 'CT7T40,314','LIST PACKAGE CN!
/¥ SEPVICE LIST
//7ZAP EXEC FORTHCL,PARM,FORT=20PT=2,NAME=USGSC,L INECNT=60?
//FORT.LSYSIN CL x*
UusSGsS SETSMIC PROCESSING PACKAGE CN
PROCFSSES 1972 AMALOG TO ODIGITAL TAPES PRODUCED ON THE CCC 1700
MACHIMNE AT N.C.F.R. DOUBLF MULTIPLEX 556 BPI TAPES
SAMFPFLF D CARD FOR TAPE INPUT; ASSUME TAPEDD='FT20FN01"
//GC.FT2CFOCT DD DSN=SEIS, UNIT=0C1,VOL=SER=UXXXX,DISP=(0OLL+KFEP) o
// LABEL=(1,RLP,,4IN),CCB={RECFM=U,BLKSIZE=16000,DEN=1,TRTCH=C)
REPLACE UXXXxX BY COMP. CENTER TAPE T.D., LIKE UL577

OAOOOOOOOO

INTEGER RUF*2{4000) LVFRS(18)

REAL*4 CX(20,10C0),BRHO(L10),BSTIG(10),PLOC(10)

REAL*8 NATE,,TIME,LINFIN,TAPELD,USER

COMMOMN /BLK2/Y{1030) +LXyNJUMP NLEAK,RHO,CRFC,MNDOTS

CCMMCON /RLK3/X{1000) .

NAMELIST /JCB/NREGEL JLINEID,RANCFyWVEFLSRATE,RFCEND/NCEC,ITIME,RHO,
INLEAK, NJUMP NBITS WNBITS2, MODADD yNOTR,NOTRJ 4 NJCB, TAPEDC, USER ,NPAGES
2,RLINCH/ACAPT/FHIGH yN2ZC o FHIGH2FLOW2 ,LENBP, IFLGAF L CN,DWAKM,WSTKT
3yZTAUSXTAU/BIFLT/NPTS,PLOC BSTIGBRHD/JNOBIN/NREEL,LINEIDyRANGE,WVEL
4y SPATE JRECENC ¢NCEC» ITIME,RHCyNLFAKy NJUMP NPITS,NBITSZ MOCAND,NOTR,
SNOTRJ W NJINB G TAPEDNZUSER JNPAGES yRLINCH, FHIGHNSTR,LENBP »I1 FLCAPLLCN,
6CWARM yWSTRT ,ZTAU »XTAU,FHIGH2 yFLOW2,NPTS,,PLCC,ESTG,BRHCy N2C

CATA NREFL,LINFID,RANGE yWVEL +SRATF, RECENDWNLCEC, ITIME,NBITS,N31ITS2,
INOTRyNOTRJWNJIOR 4 TAPEDDs FHIGH NSTRZFLOW2 y FHIGH2, LENBP, TSFLGAPLCN,
2NWARMy W STRT 4 ZTAUyA "AUWNPTS yNPAGES,RLINCH, PLOC,8RHO » BS IGy MODADD,
BUSFR WNZC/IGGy*DEFERREND " 4400 ¢ 94875¢69400491e53+1454045+144+20004243,
4YFT20F001" 9€3evlr 1909830909209 1e21021e12+1001201072€3,0.3514536,
58%00165165¢8%04 1099 +699:8%0.0¢9,*LuSeGaSa?,0/

C

o LYIST __OF __PRINCIPAL__VARTABLES_ - -
C

C NAME (DEFALLT VALUE) ’ DEFINITICN

C

C <PARMBMETFRS USED IN ALL JCBS>

C USER {UsSaGeSe) USER'S NAME (8 ALPHANUMERIC)

C NRFEL (99909} USGS REEL NUMBER (INTEGER)

C LINFID (DEFFRRE() USGS LINE NUMBER (8 ALPAHNUMERIC)

C RANGE (40C.) SHOT-RECFIVER OFFSET (FT.)

C WwVFL {4875.) WATER VELCCITY (F1/SEC)

C SRATF [(.004) INPUT SAMPLE RATE {(SEC)

C RFCEND (1.53) RECORD LENGTH YC PROCESS (StC)

C NDEC (1) DEGRFE OF CECIMATION (INTEGFR) #*ENOT USED%*
C ITIME (540) INTERNAL TIME FSTIMATF (SEC.,INTEGER)

C REC (0.74) NC REJECT FILTER CCEFFICIENT %xNOT USEC# %%

C NBITS (%) NUMBER OF COTS PFR TRACE (INTEGE®)

C NBITS2 (4) SFCCNDARY TRACEWIDTE FVEPRPY *MODALD' TRACFS (INT)
C MOCADD (9) MODULQO TO ADD SECCNCARY RITS {(INTAGER)

C NOTR (2000) NUMBER OF TRACES TO BE PROCESSED t INTEGER)

C NOTRY (2) PROCESS ING FRFQUFNCY {1 0OR 2)

C NSTR (1) NUM3ER OF STARTING TRACE NN TAPE (INTEGER)

C NJCB (3) JO3 SELECTION SWITCH (14243.NR &)

C TAPFDD (FT20FQ01) TAPE CATA CEFINITION TAG (8 ALPHANUMERIC)

C RLINCH (7.6%) RECORD SECTION LENGTH IN INCHES ([MAXe=15.25)

r CADDITIONAL PARAMITERS USFL IN JoBS 1,2,3>

C NLEAK (10) INTEGRATIUON PARAMFTER FOR AGC (INTECGER)

C NJUNMP  (24) UPCATE FREQUENCY OF AGC GAIN TRACE (INTEGER)

C LFANRP (9) NUMREP 0OF COFFFICIENTS IN BAPDPASS (INTEGZER,0DD)
C FHIGH (63.) PRINDR HIGH CUTIFF (CYCLES/SEC)
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FLO
FEI

NPT
PLC
PRE
BS1

NZC
IFL
LCN
Nha
WST
274
XTA

W2  (15.) POST-PRAC. LOW CUTCFF (CYCLES/SEC)
GH2 (62.,) PNST-PROC. HIGH CUTOFF (CYCLES/SEC)
<ABCYITIONAL PARAMETERS USEDR IN JOBS 1,.3>
S (2) NN, POINTS ON BIFILT PRGFILE (INTEGER)
C (0av1.53) LOCATION OF PROFILE TIES (SEC)
8) (45¢a5) RH(O PROFILE COFFFICIENTS
G (.65,+.59) SIGMA PROFILE CCEFFICIENTS
<KADDITICMAL PARAMETERS USED IN JIRS 2,3>
(0) NO. OF LEACING ZFRO REFLFCTINN COFFFL(INT)
GAP (2) GAP BFTWEEN ACAPTIVE FILTER COEFFICIENTS (INT)
(9) NO. NF REFLECTICN CCEFF, IN LADDER (INTEGER)
RM  (.2) DURATIIN OF STATICNARY WARM-UP CYCLE ({SEC)
RT (.2} ) STARTING POSITICN OF WARM=-UP (SZC)
U {.12) RELAXATION TIME TO 1/F (SFC)
U {10.) RELAXATION DISTANCE TO 1/F (TRACFS)

(ALL VARTABLES ARE REAL EXCEPT AS INDICATED)

PROCESSING SEQUFENCES:

NJDB=1 /F1ELD/ /nenec/ /BPASS/RIFILT/BPASS2/SETSCM/
NJOB=2 /FIFLD/ '/DCDEC/ /BPASS/BAFL/BPASS2/SETISGM/

NJOB=3 /FIELD/ /DCDEC/ /BPASS/BAFL/BIFILT/BPASS2/SFISGM/
NJOB=4 /FIFLD/ /DCDEC/SEISGNM/

OO0 NN A0 0O0

VERSTON G DON C. RILEY DECEMRER 1972

CALL MCLOCK(DATF,TIMF,WEEKDA)
CALL PCLOCK(IJS),

RHC=0eT4

NLEAK=10

NJUMP=24

WRITE(&,876)

READ(5,JOBIN, FRR=977)
LENGTH=RECFND/SRATE

CALL NOFRRD{RUF,LEN, IERR, TAPEDD)
IF(NSTRLLF.1) GO TO 4

M=NSTR-1

DC 3 I=1,M

CALL NCERRD(BUF LEM,TERR, TAPEDD)
CALL NOFRRC(BUF,LEN,IERR, TAPEDR)
LX=LENGTH/NCFC
NOTRJI=NMINO(NOTRI,2)
RLINCH=AMINL{RLINCH,15.3)
TF(RLINCFLCTo7.65) NPAGES=2
SRATE2=SRATF&NDFC
CRFO=(1.4RHC)/2. *% NOT ULSED *x%
KTEST=24%N0TRJ

WRITE(6,JCB)

IF{NJOB.FQs4) GO TN 40
FLOW==FHIGH
IF(MCC(LENRP,2).EQ.0) LENBP=LENBP+1 _
CALL GFILT{FLOW.FHIGH,SRATE2,LENBP,FLOW2,FHIGH2,LX)
IF(NJOB.EG.]) GO T3 30
WRITF(64ACAPT)
NSTRT=WSTRT/SRATE2
NWARM=NWARM/SRATF?
ITAT=2TAU/SRATF?2
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3C

40
CON

1707

cCoLT

cour

707

OO0

1727

cour

IFINJOB.EQL2) GO TO 40

WRPITF(6,RIFLY)

CALL BIFTLT(LX,sBSIG.BRHOsPLCCNPTS,SRATEZ2)
CALL TAXTS(LX,SRATEZ2,NPAGES +RLINCH)

CALL NMCSFT(RANGE WVEL+SRATELLENGTH)
ITIME=ITIME*100

CALL FI0999(44,LVERS(1),18,18)

GO T0 (1727.,1707+1747,1737) +NJCB
NJOB=2

CALL NOFERRDI(BUF,LEN.IERRy TAPEDD)

CALL NCFERRD(BUF(751),LEN, IERR,TAPEDC)
CALL CCCFCNI{BUF,LXsY)

CALL AGC

CALL BPASS

CALL BAFLILX CXyIFLGAPLCN¢ NWARMyNSTRT,ZTAT ,XTAU,NZC)

CALL RPASS2

NLOTS=NBITS

CALL SEISGM

CALL NCERRP(BUFLENy ISRRy TAPEDD)

00 707 1=NCTRJ.NOTR,,NATRY
NDCTS=NRITS

IF(MCD(I.MCCAND)FQ.0) NDOTS=N3ITS2

"CALL NCERRD{RUF{751),LEN, IERR,TAPELC)

ITF(IERR.FQ.1) GO TO 983

CALL CCCECN(BUF LXsY)

CcaLL AGC

CALL BPASS

IF(NOTRJGEL2) CALL NOERRD{ BUF,LEN,IERR,TAPED(D)
IF{TERR.FQ.1) GO TO <88

CALL BAFLGO

IFINOTRJLCEL2) CALL NCERRD( BUF,LEN,IERR,TAPEDC)
CALL BPASS2 :

CALL NCERRD(BUF,LEN, IERR, TAPECD)

CALL SETISGM

IF(MOD(T,KTEST) .NE.O) GO TG 707

CALL PCLOCKIIJES1JS)

IF(IJELGTLITIME) GO TO 939

CONTINUF

GC TO 699

NJOB=1

CALL NCFRRC(BUF,LEN, IERR,TAPEDD)

DO 727 I=NNT2J,NOTR,NOTRJY

NDOTS=NBITS

IF(MOCIT.MOCADD)EQ.O) NDOTS=NBITS2

CALL NCERRC(BUF(751).LFN, IERR,TAPEDC)
IF(TIFRRLEQ.L) GO TN 988

CALL CCCECN(BUF,LX,Y)

CALL AGC

CALL PPASS

CaLL BRICGOT

IF(NOTRJ.CFs2) CALL NOERRD( BUF,LEN,IERR,TAPEND)
IF(NOTRJ.CGF.2) CALL NOERRD{ BUF,LEN,IERR,TAPEDD)
TF(IFRR.EC.1) GO TO 988

CALL BPASS2
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CALL NCFRRL{BUF,LEN,IERRyTAPEDC)
CALL SFISGM
IF(MCCUILKTEST) .NE.O) CO TO 727
CALL PCLNCKA(IJF,1JS)
TF{TJF.GTLITIME) G TO $09

727 CCNTINUE
GO 70 S99

OO0

NJOR=4

1737 CALL NCERRC(BUF,LFN,IFRR,TAPEDN)
CO 737 I=NCTRJ,NOTR,NOTRJ
NDOTS=ABITS
IF{MOC{I,MOCADD).EQ.0) NDOTS=NBITS2
CALL NCEFRRD(BUF(751) +LEN, IERR,TAPEDL)
IF{TERR.EQ.1) GO TN 988
CALL DCDFECNI(BUF +LXY) .
IF{NOTRJ.GF.2) CALL NOERPRD{ BUF,LFN, IERR, TAPEDD)
IF(NDTRJ.GFE.2) CALL NOFRRD{ BUF,LEN,IERR,TAPEDLC)
IF(IERR.EN.1) GO TN 688
CALL NCERRLC(BUF,LEN, IERR,TAPEDD)
CALL SFISGM
IFIMOL(1,KTEST) NEF.O) GO TO 737
CALL PCLOCKI(IJF,1JS) .
IF(TJF.GTLITIME) GO TO 909 i
737 CONTINUE ‘ .
GC TN 999 '

c NJOB=3

1747 CALL NCFRRO(RUF.LEN, IERR, TAPEDN) !

CALL NCERPL(RUF(751),LEN, IERR,TAPECLC)
CALL RCPRECNIBUF,LXsY)

COUT CALL AGC ‘
CALL RPASS
CALL BAFLALXoCX ¢IFLGAP LCNyNANARNM, NSTRT,y 2TAT ,XTAU,NZC)
CALL RIGOT
CALL BPASS2
NCOTS=NBRITS
CALL SFEISCM
CALL MCERRD(BUF +LEN,IERR, TAPEDD)
DO 747 I=NCTRJ+NOTR,NQTRJ
NDCTS=NBI TS
TFIMOC( T4 MIDADD ) .FQ.0) NDOTS=MNBITS2
CALL NOERRD{BUF(751),LEN, IERR, TAPECT)
IF(IERR.FC.1) GO TO 988
CALL CCCFCN(BUF.LX,Y)

COUT CALL AGC
CALL BPASS
IF(NCTRJ.CF.2) CALL NOFRRD( BUF,LEN, IERR,TAPEDC)
IF(IFRR.EC.1) GO TO 988
CALL BAFLGO
CALL BIGNT
IF(NOTRJ.GE.2) CALL NOERRD{ BUF,LFN,IERR,TAPEDC)
CALL EBPASSZ
CALY NOERRD(BUF,LEN,IERR, TAPEDC)
CALL SEISGM
IF(MCDUILZKTEST).NELO) GO TO 747
CALL PCLOCKI(TJF,1J45)
IFITJELGTLITIME) G TO 909
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747 CCNTINUF

996 CALL PCLOCK (IJE.1JS)
WRITE(6,90C) IJE
CALL XCLOCK(1JS)
WRITF(44,622) USER
DO 5 K=1,19

5 CALL VLINE(LVERS,70)
CALL VLINE(' *,1)
CALL VLINF(' 7,1)

WRITE PARM,JOB TO VFRSATECeeses
WRITE(44.,6C0) -
CALL VLINF(LVFRS,70)
WRITE(44,601) NREEL .
CALL VLINF(LVERS,70)
WRITE(44+602) LINEID
CALL VULINE{LVERS,70)
WRITE(44,602)
GO TO (50,6Csy70,45) 4NJOB
45 WRITE(44,621)
CALL VLINE(LVFRS,70)
GO TO &0
50 WRITF(44,614) ,
CALL VUINE(LVERS, (V)
WRITE(444615) :
CALL VLINF(LVERS,70)
GC TO 80
60 WRITE(44,504)
CALL VL INE(LVFRS,70)
WRITE(44,605)
CALL VLINE(LVFRS,70)
GC 10 80
70 WRITE{ 44,€16)
CALL VLINE(LVERS,70)
WRITE(444617)
CALL VLINE(LVFRS,70)
8C WRITE(44,603)
CALL VLINE(LVERS,70)
WRITE(44,606) RANGE ¢HVEL,SRATE,NSTR
CALL VLINE(LVFRS,70)
WPITE(44,606) RLINCH,NLEAK,NJUMP,NBITS,MODADD
CALL VLINF(LVERS,70)
IF(NJOBR.EQ.4) GN TO 120
IF(NJOR.FQ.1) GO TO 110
WRITE(44.607) FLOW2,FHIGH2,LENRP,IFLGAP,LCN,NZC
CALL VLINE(LVFRS,70)
WRITE{44,6C8) DWARM,WSTRT ,ZTAU 4 XT AU 4RHO
CALL VLINF(LVERS,7D)
IF(NJOB.FQ.2) GO TO 120
110 WRITE(44,618) NPTS,PLCC
CALL VLINE(LVFRS,70)
WRITE(44.4613) 35516
CALL VLINE{LVERS,70)
WRITE(44,€20) BRHO
CALL VLINE{LVFRS,70)
120 WRITE(44,610) MCTRy,NOTRJ,RECENCNCFC,NPAGES
CALL VLIME(LVFRS,70)
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WRITE(44,603)

CALL VUINE(LVERS,70)
WRITE(44,612) IJE,CATE,TIME
CALL VLINE(LVFRS,70)
WRITE(44,600)

CALL VLINE(LVERS,70)

CALL VLINR(' ¢,1)
CALL VLINE(' *,1)
CALL VLINF{? TWO-WAY TRAVEL T1ME',
152) A
CALL VLINE(Y 1,1)
CALL VLUINEC(Y *,1)
CALL XCLOCK(IJE.TJS)
WRITF({£,879) 1JE
CAaLL XCLOCK(TJS) .
CALL SDump
CALL XCLOCK(IJE,IJS)
WRITE(44,613) TJF
WRITF(6+613) TJE
CALL VLINFE{LVERS,70)
CALL VLINE(® END OF PLOT BIM 314',49)
READ(S5,JOBIN,FRR=977,END=9999)
WRITE(E,ETT)
CALL MCLIOCK(CATELZTIMEEEKDA)
CALL PCLCCKI(TIJS)
CALL ENCTAP
REWIND 1
GO 70 2
9596 ST0OP
988 WRITE(6.8801) 1
GO T0O 999
309 WRITE(6.878) 1
WRITF(44,878) 1
CALL VLINS(LVERS,70)
GO TO 999
S77 WRITE(6,881)
CO 70 sc©gg

FORMAT S

6CC FCRMAT{LTO("%**))

601 FORMAT(*#%7,8X,'CHUKCHI SEA 1972 SEISMIC DATA U.S.G.S. REEL NUI.*,
1 T4,8X,'%1")

602 FORMAT (*%%,10X, *SINGLE-FOLD MARINE REFLECTICN PROFILE NO.',A8,9X,
1 %)

€03 FORMAT{#%1,30X, *<{KLODO>D> , 30X, %)

604 FORMAT ('#1,15X, *~TIME & SPACE ADAPTIVF DECCNVOLUTIGN=',16X, **¢)

6C5 FORMAT(*%1,6X,*PROCESSING SECUENCE: /FIELD/NMO/DCDEC/AGC/BAFLGO/SE
LISGM/Y y6Xy 1 %)

606 FORMAT (%  PARM,.JOB=',1H', *RANGE=1,F5.0, ' ,WVFL=",F 6.0, ,SRATF=1,
1 F6H39y " +NSTR=1,14,"', . x1)

6CT FORMAT({'%? 13X, 'FLOW2="4F3.0,'yFHIGH2=*yF3.0,*,LENBP=?,12,',IFLGAP
1=t 14t sLCN=1,124?NZC=*, I1,*, *¢ )

GCH FTORMAT [t 13X, 'DWARM=" o 3.2, WWSTRT =4, F3,2,%,ZTAU=",F5,3,0 (XTAU="
1o85a1 " \RHD=? F3,2, "V, 5, "51)

609 FORMAT ("%, 13X, RLINCH=?yF4.]1 " yNLEAK=" 13, , NJUMP=1,14, * NBITS=?,
1 1249 MODADD=', 1241, e )

610 FORMAT ("%, 13X, 'NOTR=*,14,*' \NOTRI="y11,4*,RECEND=",F4,2,",NDEC=",
1I114" yNPAGES=*3J1,1H*,9X,'%?)
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€12 FCRMAT (*'%* 3€0/67 CPU TIME= *,I5,* CSEC. DATE: ',A84+2X,
1 A8,' STANFORD %)

613 FCRMAT (® CRUMNUMP PLAYBACKTIME = "4 IT74' CSECL")

614 FCRMAT(*% 1" ,23X,"-=HORIZONTAL BIFILTER-",24X,"'%*") ‘

615 FORMAT (* %' ,6X, "PROCESSING SFQUENCE: /FIELD/NMO/DCIEC/AGC/RIFILTY/S
1ETSCM/ ' 46X 1% 1)

616 FORMAT('x*, 10X, ?=TIMF & SPACE ACAPTIVE DECONVULUTION + BIFILTER=-',
110X, 8%t

€17 FCRMAT ('%1',5X, 'PROACFSSIMNG SEQ: /FIELD/NMC/DCDEC/AGC/BAFLCO/BIFILY/
1SETSGM/ Yy 5Xy 0t

618 FORMAT ("% 1, 13X+ 'NPTS=,12,",LOC='y10(F3.14'4"),T70,%%1)

€1G FORMAT (93 ? , 20X, *8BSIG="410(F3.2,"4*)+T70,'%")

620 FCRMAT (1% ,20X,y "8RHC=" 4 10(F 342y 19 ') s TTOs"'%")

€21 FORMAT (X 9,3X Y SEISMIC PLAYBACK OMY SkC: /FIELC/MMO/CCCEC/SEISGM/
1',8X,'%")

622 FCPMAT('START OF PLOTJOB ', A8,', BIN 314¢%)

876 FCPMAT(1HC,30X,1C(***),' BEGIN CHUKCHI JOB A ',10(**"}))

877 FCPMAT(1H1,30X,10(***),*' BEGIN CHUKCHI JOB B *,10{'*'))

878 FCRMAT(IHD,'EST. TIMER SELF-EXIT AT TR, *,18)

876 FCRMAT(1IH +'w—BLOCK TIMER:',I8)

880 FCRMAT(IH ,'**%%xEND OF FILE ENCOUNTERED AT TR. NOJ'y16)

881 FORMAT(1HQ, ' ¥%¥FRROR IN INPUT CARCS *x%x ABNE(QJ *xxV)

900 FCRMAT(1HO,7X+*PARTITICN TIMER IN CSEC. ',18)

END
SURROUTINE BAFLILOUT +CX+IFLGAP 4 LCNyNWARM, ISTRT, ZTAUXTAU,NZERO)

THE RURG ALAPTIVE FILTER LADDER: AN ACAPTIVE OR TIME-VARYING
FIXED-L=AD PREDICTION ERRCGR PRCCESSOR. ADJUSTMENY OF EACH
REFLECTICN COFFFICIENT IS MADE EVERY JUMP STATE ATTEMPTING
TC MINIMIZE THE STAGE OUTPUT PCWER.
INPLUTS:
X{1)es e X{LX)=INITIAL DATA
LCN= LAST NON-ZERO REFLECTICN COCEFFICIENT
[FLGAP= NUMARER OF GAPS BETWFEN FILTER COEFFICIENTS
SETTING IFLGAP=0 DCES NOT GAP THE F.C. AND
TRIFS TO NPERATE ON THE ENTIRE SPECTRUM FROM
0 TO W WHERE W IS ThE FCLDING FREQUENCY.
SETTING IFLGAP=1 OPERATES CN THE PORTIOMN OF
THF SPECTRUM FRCM O TO w/2 » IFLGAP=2 FROM
0 TO W/3 FETC, THUS ALLOWING SPECIFICATION QOF
WHAT PART OF THE SPECTRUM TO DFCCNVOLVE.

NWARM=DURATION OF STATTIONARY C FSTIMATICN CYCLF
ISTRT=START OFf STATICNARY GATE
ZTAU=TEMPORAL RELAXATION TIME TO 1/E
‘ XTAU=SPATIAL RELAXATION DISTANCE YO 1/E
OUTPUTS:
X(1)esoX(LOUT)=FCRWARD ERRCR PRECICTINN TRACE
CTHER VARIARLES:
F(1)eaaF{LCN)=FCRWARD STATE VECTOR
Bll)eoe o B(LEN)=RBACKWARD STATF VECTQR
Cll)eeoClLCW)=REFLECTICN CNEFFICIENTS AT FACH STATE
CX=RFFLECTINN CCEFF, INTEGRATEL IN SPACE & TIME
DEN(1)eesDFH{LCNY= STAGE AUTOPOWFR
NUM(1) oo o NUM(LCN}= STAGE CRUISSPOWFR
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80

CALLING *'PAFL®' FIRST SETS UP THF LOOPING AND P. 5SINC

ARRAYS FOR THF PARTICULAR PRCBLEM AS SPECIFIEND BY LCN &
IFLGAP. THEN IT COMPUTES A SHORT (LENGTH=NWARM) FSTIMATE
CF THE REFLFCTICN COEFFICIENT SFRIES IN ORDER TO START THE
ACAPTION QUT W~NITH SIME REASONABLE NUMBERS. THEN IT LOADS UP
THEE CX ARRAY WITH THE INITIAL VALUES AND PASSED INTC ENTRY
"RAFLGO?® .

THE USUAL ENTRY [S 'BAFLGN' WHICH FIRST INITIALIZES THE
BACKWARD ARRAY THEN PASSES TC THE MAIN ALGORITHM,.

THF CX SERIES IS UPDATED EVERY IFLGAP DATA POINTS ANC IN
THE IMNTERMEDIATE STEPS THF OUTPUT ARE INTERPOLATED CR
PROCESSED AS THOUGH THF R,C. WERE STATIONARY,

.

RFAL NUM(S0),DEN(50),B(50)4F(50),C{50),EM(1000),EP{1000),

1 CX{LCN.LOUT) A(50) :

CCMMCN /BLK3/X(1000)
CATA A4B,C/150%0.0/
FTEST=1.00
LCAPLI=LCN+]
LCAP2=LCN+2
IFGNM1=1FLGAP-1 -
LRSP=LOUT-1FLCAP
NZFRF1=NZFRO+1
NENC=LCN-NZERP1

0C 80 K=LASP,L0OUT
FP({K)=0.

C BEGIN STATICNARY WARM-UP

10

12

11

33
C ENC
C SFY

DO 10 I=1,NWARM
EM{T)=X(I*IFLGAP+ISTRY)
EP{I)=X(I*IFLGAP+ISTRT)

DC 11 J=2,LCNP1

DEN(J}=0.

ANUM{J)=0.

CO 12 I=J.AWARM
DENCJI=DFEN{IY+EP(T ) *EP (1) +EM{I-J+1)*EM(]I-J+1]1)
NUM(J)I=NUNTJ)+FP (T ) *EM{I-J+1)
DIV=NWARM=J+1
NUNM({J)=NUM(L)/DTV
DEN(J)=DEN(JY/DIV
ClJI==2.%NUM{J)/DENM(J)

DO 11 T=J,NWARM

EPI=FP (1)
EP(I)I=EPT4C(J)*FM(TI-J+])
KS=1FLGAP*LCN+1
FMUI=-0+41)=FN(T-J+1)+C(J)%EPT
PO 8 K=1,KS

CX{3.K)=C(J+1)

ne 33 J=1,1 CH
DEN(J)-~OPN{J+) )
NUMEJ ) =NUY (J+1)

WARNM=-UP CYCLF

RELAXETINN TIMES
CLX=FXP{-1./XTAl)
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DL=EXP(-1./2TAU)

DRX=1.-BL X
CR=1.-CL
c
Cmmmmmmmm o= e U SUAL = —ENTRY m oo o o o o e e e e
ENTRY BAFLGO
C
c INITIALTZE BACKWARD VECTOR
B(1)=X(KS-TFLGAP)
A(l)=1.0

DO 1000 J=2,LCN
BOJ)=X{(KS—=J*TFLGAP)
A(J)I=CX(J+KS)
D0 1000 I=2,J
A(T)=A(TI)+CX(J,KS)I*A(J=-T1+1)
1000 B(J)=B(J)+A(T)EX(KS+(1-J~1)*IFLGAP)

C .
(R BEGIN==MATN==L ( J P =m =~ e e e e e e e e
c
CO S00C K=KS,LOUT,IFLGAP
2=X{K)
DO 101C J=1,NZFRP1
1010 F(J)=2Z

NC 2000 J=NZFRP1,LCN
CENCJY=(F(J)*%243(J ) #%2)*DR+DEN{ J)*DL
NUM(J)=F(J)*B(J)*DR+NUM(Y ) %DL
IFCFTESTLLE a1 a1 ) CaldeK)==2.XNUM(J)/DENLJ)
CXOJoK)==2 o *DRXANUM (J) /DEN(J)+CX(J,K)*DLX
2000 FUJ#L)=F{J)+CX(JyKI*B(J)
X(K)=F(LCNP1)
CC 3000 JP=1,NFND
J=LCN=-JR
3000 B(J+1)=B(J)1+CX(J,K)*F(J)
IF(NZFRC."Q.0) GO TO 5000
CO 4000 JR=1,NZERD
J=NZERP1-JR
4000 B(J+1)=B(J)

5000 B(1)=Z
C
Cmmm e END==0F==MATN==L Q0P === = = = = e e e e e e
C
c

NCW GO RACK AND FILL IN THE GAPSeese
IF(IFLGAP.FQ.1) GO TO 9050 '
DO 9000 L=1,1FGML
KSTART=KS+L
CO 9000 K=KSTART,LOUT,IFLGAP
KC=K-L
2=X(K)
CN 6000 J=1,NZERP}
6000 FlJ)=2
0O 7000 J=NZRRP1,LCN
TCO00 FlJ+1)=FlJ)+CX(J,KC)I%®B{J)
X{K)=F(LCNP1)
DC 8000 JR=1,NEND
J=LCN=-JR
2000 B(J+1)=ELJ)+CX( I, KC)=F{J)
IF{NZERC.FEC.O) GO TO 9000
CO 8050 JR=1,NZERD
J=NZERF1-JR
8C50 R(J+1)=8(J)
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9000 Bll)=2
c
9050 FTFST=FTEST+1.0
RETURN
END
SUBROUTINE SETSGM

SUBRCUTINE *SFISGH4? VARIABLF AKEA SEISMIC SECTION PLCTTER,

THRCUGH MULTIPLE CALLS TO SEISGM ACJACENT TRACES ARF WRITTEN

TO THF VFRSATFC FILLING THE FULL-PAGE WIDTH (560 BITS).

CATA: INPUT CATA SERIES

MT = LENGTH NF IMPUT DATA .

NBITS= WIDTH OF VARTABLE AREA TRACE IN VFRSATEC BITS

NPACES: WHEN NPAGES=1 THE RECORD SFCTION FILLS ONE PAGE
OF THE VFRSATEC (74536 INs) FOR ANY LENGTH RECORDS.
WHEN MPAGES=2 A SPECIAL CPTION IS INVOKED ALLOWING
SCMEWHAT MCRE GENERAL CISPLAY AS FOLLOWSeoess
TRLINCH' INDICATES THE DESIRED RECCRD SECTION LENGTH
IN INCHES, THJS TFHE RECCRDS OF LENGTH NT ARE SCALFD
INTO A VARIABLE (OBJECT SPACE THAT MAY TAKE UP MORE
THAN OMFE PAGF-WIDTH. THIS IS ACCOMPLISHED BY COMPOSING
THE PLOT INTO A LCNGER BUFFER THAN THE VERSATEC CAN
HANDLE(WHICH IS 70 BYTES) AND DUMPING THIS PLOTTED
NDATA ONTO A 2301 DRUM (FT UNIT 1) . THEN WE REWIND AND
FETCH AND WRITE THE FIRST 70 BYTES ON ONE PAGE; THEN
GO BACK AND FETCH AND WRITE THE NEXT 70 BYTES OR
LESS .

$TAXISY MUST BE CALLED BEFORE 1ST *SEISGM®! CALL SINCE
A REFFRENCE TABLE MUST RE GENERATED.

OO0 D00

INTEGER*4 IREF{1120)
LOGICAL*4 LMZoLZ LASK,LINE(35,10),L0AD(18)sLOAD2(35),LBOT%1(72)
LCGICAL*4 LTAX(35),LIGHT(35),DARK(35),LMASK(32)
CCMMON /BLK2/CATA(1000) «NToN5¢NE,R5,R64NBITS
FOQUIVALENCF (LBOT{1),L0AD2{(181))
DATA LMZ,LZ,LIGHT,DARK/ZB0000000,36*Z200C00000,35%2FFFFFFFF/
CATA LMASK/28003000042403000000,220003000,210000000,208000000,
12C40CCCC0,2020000004+201C0030C,Z0CBC0000+200400000,200200C00,
2200100000,2CCCB0000+2000401300,200020000,200010000,200008000+
3200CC40C0,2€0002000,200001000,2000C0800,2C0000400,200C00200
4700C001(CCy2C0000080,20000004C,2€0CC0020,200000010,200000008
52€0000004,200C00002,200020001/
AMAG=MINO (10,NBITS)
SUM=0.
LR 121 K=1,NT,4
T=DATA (K)
121 SUM=SUM+ABS(T)
ERMS=4,*SUM/NT
C WRITF(6.900) ERMS
C 900 FORMAT(1H+,100X,Fll.1)
SCALF=0,5*NMAG/ERMS
TPIAS={(NMAG+1)/ 2
DO 2C 1=1,JBYTES
0O 22 J=1.NMAS
SETTING = LTAX WRITES TIME MARKS ACRCSS ENVTIRE SECTIUN,LZ DOESN'T
20 LINF(1,4) = LZ -
20 LINE(T,0)=LTAX(1Y)
N0 40 1RIT=1,32
LASK=LMASK(IRIT)

[aNe]
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OO0

OO0

30
4C

50

55

60

70

90

83

84

81

85

IBYTF = 1

PO 40 TL=IBIT,JBITS.32
IMAG=TBIAS+CATACIRFF(IL))*SCALF
IF{IMAG.LELO) GO TD 40
IMAG=MINO(NNAG, IMAG)

DC 306 I=1INAG :
LINECIBYTF, 1) = LINE(IBYTE, 1) .OR.LASK
IRYTE = IRYTE + 1

DC 50 I=1,AMAG

WRITE(1) (LINE(K,T),K=1,JBYTES) '
LKNT = LKNT + NMAG

RETURN

ENTRY *TAXIS* WRITES A TIME SCALE TO THE VERSATEC.
SRATE [S THE SAMPLING RATE. TICK MARKS ARE AT 100 MILS.

ENTRY TAXIS(NT,SRATENPAGES,+RLINCH])
JRYTES=18

JBITS=560

IF{NPAGES.LE.,1)} GD TO 55
JBYTES=35

JBITS=MIN1{1120. RLINCH%T73,.25)
SCALE=(JRITS-1)/(NT*SRATE)

T TMAX=SRATEXNT* 10, + 1,

TYME=0.

DO 60 T=1,JBYTES

LTAX(I)=LZ

CO 70 1=1.,1TMAX

[R=SCALE*TYME + 1,0
IBYTE=(IR-11)/32 + 1

IBIT=IR - (TBYTE-1)%*32
LASK=LNASK(IRIT)
LYAX{IBYTE)=LTAX{ IBYTE).OR.LASK
TYME=TYME + 0.1
SCALE={(NT-1.)/(JBITS-1.)

DC 90 IL=1.,JBITS
[REF{TIL)=SCALE*(IL-1) + 1.49999
CO 83 I=1.8

WRITE(L) LIGHT

WRITE (1) DARK

DO 84 I=1,10

WRITE(1) LTAX

WRITE(1) CARK

CO 81 I=1,10

WRITE(1) LIGHT

LKNT=30

RETURN
ENTRY SDUMP NUMPS THE DRUM TO THRE VERSATEC

ENTRY SDUMP
N0 85 I=1.380

WRITE(Y) LIGHT
REVIND 1
NL=-LXNT + @78
NFIN=NL

IF(NPAGFS.GT.1) NFIN=NL-340
DO 82 I=1,NFIN
READ(Ll) LOAD
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OO0 OO0

82

86
81

(%21

80O

805

CALL WRITER(LOAD,70)

IFI{NPAGES.LF.1) GO TO 87

REWIND 1

PO 86 I=1,NL

REAC{1) LOAD2

CALL WRITER({LBOY(31}.70)

CONT INUF

RETURN

EAD

SUBROUTINE BIFILTINDsSIGyRHCPLCC W NPTS,SRATE2) )
BILINER KX FILTER
USFFUL FOR EXTINGUISHING HORIZONTAL PRIMARIES
AND MULTIPLES INTERFERING WITH DIPPING REFLFCTORS
AND/OR FOR STACKING IN X TO ENHANCE LATEPAL
CORRFLATION IN THE PRESENCE OF ADCITIVE NOISE.
ALGCRITHM JPERATES IN TIME VARYING MODE BETWEEN
PURE KX LCWCUT (RHO=0) AND PURE KX HIGHCUT
{SIG=1) AS SET IN THE RHO/SIG PROFILES.

PARAMETER LIST:

IN INPUT TRACE
ouT OUTPUT TRACFE
ND LENGTH OF INPLT/QUTCUT TRACE
SIG SIGMA PARAMETER PRQOFILE
RHO RHO P ARAMET ER FROFILF
LOC LOCATICN POINTS OF PARAMETER CHANGES
NPTS NO. JF SIG/RHQO/LOC POINTS
RHO SIGMA
LOCl——————— e =~ ——Xmm——————————
| . RHO1 | I
| . | .
Locz2t XRHO2 | XS1G2
| . : | .
LCC3| XRHN3 | XSIG3
‘ * I *
' L ] ‘ *
LoCc4 | XRHO4 | XSI1G4
|

REAL*4 SIG(1)4+RHCO(1),PLOC(1),N(1000),E({1000),F(1000)
REAL*4 IN,OUTH(1000) ,0UTHH(1000), INH(1000) '
INTEGER#%4 LOC(10)

COMMON /BLK3/IN(1000)

LeC(l)=1

DO 5 K=2,NPTS

LCC(K)=PLOC(K)/SRATE2

IF(LCC(K=1).GT.LOGC(K)) GO TO 97

CONTINUE

LCCINPTS)=ND

NFM1=NPTS-1

WRITE(6,800) RHO(1),SI1G(1)

FORMAT (1HO.6X +* PARAMETER PROFILF*//1H 43X, 'DEPTH',

1 4Xe'RHO S Xy 'SIGMAY//LH ,6Xe'1',2(3XyF6.3))

DO 12 TuW=1,NPM)

WRITE(6,.805) LOCT W+ ), RHO(TIW+1),SIG(IW+])
FORMAT(LIH 43Xy 14+2(3XsF6.3))
FMR={RHO(IW+1)=RHO(TW))/Z{LOC(IW+1)-LOC(IW))
FMS=(STC(IW41)=SIC(IW)I/(LOCHTIW+1)=-LOC(IW))
NFND=LOC(Iw+1) - 1
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NSTRT=LCC{IW)
IS{NSTRT.GT.NFND) GO TN 97
FO 10 K=NSTRT,NEND
R=RHO({ IW) ¢+ FMR*(K~NSTRT)
S=SIG({IW) + FMSKX{K-NSTRT)
CIK)=05%(1e+S)*(1e—-R)
E{K)=S+R
10 F(K)=S*R
E(ND)=SIG{NPTS)+RHO{NPTS)
FIND)=SIG{MPTS) =2RHO(NPTS) J
CIND)=0.5*%{ 1. +SIGINPTS) )% {1 .-RHC(NPTS))
DO 20 K=14ND
OUTH(K)= 0.0
INH(K)= 0.0
20 CUTHH(K)=0.0
RETURN

ENTRY BIGOT
DO 70 K=1,ND '
TEMP=D(K)* { INCK)I=INH(K) ) +E(K ) *OUTH(K ) =F (K} *OUTHH (K )
CUTHH LK) =QUTH (K)
OUTHIK)=TEMP
INH(K) =IN(K)
70 IN(K)=TEMP
RETURN
97 WRITE(6,900) ‘
900 FORMAT (1HO , *% %% PAN1.RHO/SIG ERROR¥*FABNEQ %tk )
STOP
END
SUBROUTINE GFILT(FLOWsFHIGH, SRATE,LFILT yFLOW2,FHIGH2, LX)
REAL®4 FILT(20)4FILT2(20) yX(1,1000),Y(1,1000)
CCMMON /RLK2/Y
COMMCN /BLK3/X
Bw=FHIGH-FL QW
AS=PW*SRATE*3,1415927
AC=SRATE*2,%3,1415927*(FHIGH=-BW/2.)
M=LFILT/2
MIN=M+1
DO 10 I=1,M
FILT(MIC-1)=COS(AC*T)%SIN(AS*I)/(AS*I)
10 FILT(MIC+T)=FILT(MID-T)
FILT(MID)=1.0
BW=FHIGH2—FLOW?2
AS=BWSRATE*3,1415927
AC=SRATE®2.%3,1415927*(FHIGH2-8W/2.)
DO 15 I=1,M
FILT2(NMIND-1)=CCSIACKT)*SIN(AS*T)/(AS*)
15 FILT2(MIC+I)=FILT2(MIN-1)
FILT2(MID)=1.0
NENA=LX-LFILT+1
RFTURN
ENTPY BPASS
Y(IN) X(OLT)
OO0 20 I=1,LX
2C ¥(1,1)=0.
PO 30 1=1,NEN]D
DO 30 J=l,LFILT
30 X(Iod)=X{Tod)+Y(T4M L)XFILT (J)
RFTURN
FANTRY RPASS2
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