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Introduction

This paper is a supplement to the paper Spectral Analy-

sis of Aeromagnetic Data by Robert L. Wentland which was

submitted to the University of Kansas physics department as
a master's research report in June 1976. The supplement
describes an extension of the above studies performed be-
Eween June 1976 and March 1977 and presented at a Kansas
Geological Survey seminar on April 1, 1977.

This paper opens with a review of previous work and
description of spatial filtering as applied to potential
field data.

Next the problems related to the handling of map edges
are discussed and techniques which give satisfactory, al-
‘though not exact, results are developed.

Several filters were developed and tested. The results
of these tests will be discussed in this paper.

Finally an updated listing of the filtering and model-

ing computer programs along with comments concerning their

application are included in the appendix.




Potential Field Exploration

Geological exploration through direct observation of
rocks, as in surface and well core studies, yields limited
data for the study of Precambrian rocks in Kansas. A tech-
nique presently in use by the Kansas Geological Survey
involves indirect or remote sensing of the Precambrian
system. This involves detecting variations in potential
fields (gravity and magnetic fields) caused by variations,
either structural or compositional, in Precambrian rocks.

Gravity variations are caused by spatial variations in
the earth material's density and structure. Gravity mea-
surements are taken on the surface by a gravimeter which is
transported by automobile or by hand carrying.

‘ Magnetic variations are caused by spatial variations in
the earth material's magnetic susceptibility and structure.
The earth's~magnetic field is much more complex than the
simple radialy dependent gravity field. It varies as a
function of time (diurnal drift) due to solar wind and as a
function of location (regional variations) due to variations
in its generating mechanisms in the core, and the lines of
force are not perpendicular to the earth's surface. When
the above effects are removed, the relationship between
geology and the magnetic field is as shown in figure 1. 1In
Kansas, the magnetic measurements are taken by an airborne
magnetometer. _
An integrated study using both of the potential field

techniques and well data can yield considerable information

about the Precambrian in Kansas.
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Spatial Filtering

The mathematical expression for magnetic and gravity
fields are very cumbersome and complicated in the spatial
domain. However, when studied in the frequency domain
(using the geometry shown in figure 2), they take on very
simple forms (called spectrums) consisting of several fac-
tors multiplied together (figure 3). Altering or removing
some of the factors allows one to perform many operations.
Changes in the spectrum are accomplished through spatial
filtering.

Filtering is performed by applying the Fourier trans-
formation (figure 4) to the data, altering the spectrum by
multiplying it by a weighting function, and inverse Fourier
fransforming (figure 4). The weighting functions used for
filtering potential field data will be described later. ‘
Properties of the Fourier transformation are shown in
figures 5 and 6.

To use discretized data on a digital computer, the
Fourier transformation must be altered to allow discrete
data in both the spatial domain and the frequency domain.
The result is the discrete Fourier transformation as shown-
in figure 7. The effect of discretization in both domains
is shown in Figure 8. ©Notice the necessity of spatialy and
frequency limited data. If the spectrum extends beyond the
Nyquist frequency (figure 9), overlaps will occur in the

spectrum causing distortion. This overlapping, called




aliasing, can be removed by increasing the sampling rate.
One may check the spectrum on initial computer runs to

insure that aliasing does not occur.
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Map Edges

The Fourier transformation, used here for spatial
filtering, assumes an infinite amount of data. Unfortu-
nately all geophysical data sets are finite in extent. A
finite amount of data can be transformed if it has the
following properties:

(1) The data is periodic or can be treated as a

periodic function;

(2) The edges of the data to be transformed

corresponds to a nodé\or point at which
the function passes through zero.

Data which is spatially limited (figure 10-A) can be
treated as a periodic function (figure 10-B) satisfying pro-
perty 1. Unfortunately maps rarely have the property that
their outside edge corresponds to a single value of field
intensity. Thus property 2 cannot be satisfied.

The effect of the discontinuities is an increase in
noise in the spectrum. To represent the discontinuities
exactly requires a spectrum of infinite extent, which is not
available with discrete data. The result of using a band
limited spectrum for inverse transformation is a poor repre-
sentation of the map edges. The fact that the worst repre-
sentation of the data occurs at discontinuities is called
Gibb's phenomena (see figure 11). The application of a
weighting function to the spectrum during filtering may

enhance the spectral noise due to Gibb's phenomena.
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The application of the Hanning window, as discussed in
the main paper, is an attempt to alter the data so that
property 2 is satisfied. This process yields a very reli-
able spectrum. Unfortunately dividing out the Hanning
window after filtering is difficult due to the digital com-
puter's inability to properly handle division of small
numbers by small numbers at the map's edges. This is the
cause of the distortion at the map's edges in the main paper
(also shown in figure 12 of this paper). All data windows,
with which the author has experience, have the property
described above.

Another approach to this problem involves smoothing the
distortion, caused by Gibbs phenomena, out of the spectrum.
Again the desired results after inverse transforming cannot
be obtained and the proper smoothing function is difficult
to choose.

Since no exact solution to Gibbs phenomena is available
one must choose the technique which gives the best approxi-
mate solution. Comparison of the techniques previously
described led to the conclusion that when inverse transform-
ing, the best approach is to apply neither a data window or
spectrum smoothing but to simply apply the discrete Fourier
transformation. Although this process will lead to unreli-
able edges the results will be useful for most interpreta-
tion processes. When the spectrum is of major interest and
the inverse transformation will not be applied one may

obtain the best results by applying the Hanning window to
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the data before transformation. Dr. Allan Spector of Allan
Spector and Associates Limited suggested the above to the
author in private éorrespondence.

Mr. Spector also suggested level shifting the data to a
level where the data has an average value of zero. The
result of this level shift is that after transformation the
séectrum's DC term, where Kx = Ky = 0, is zero. Special
handling of this term by filters, as discussed in the main
paper, is no longer needed and any round-off errors thus
incurred no longer distorts the filtered results.

Examples of the application of filters using the pro-

cess described above will be shown in the following sections

of this paper.



20
Filters

Several filters have been developed. These include:

(I) Migration to pole -~ removes the effects of

inclination and declination thereby center-

ing anomalies over the causitive bodies (see

figure
(II) Upward
one to
figure

(III) Pseudo

13).

or Downward continuation - allows
change the plane of measurement (see
14).

Gravity Transformation - causes mag-

netic data to assume the same geometry as

gravity data leaving the ratio of density

to magnetization as the only distinguish-

ing.factor (see figure 15).

(IV) Vertical Derivative - finds the vertical

derivative of the potential field (see

figure

The results

16).

of the application of the above filters to

a model (figure 17) are shown in figures 18 to 22. When

possible, a comparison of the filtered results to the

modeled anticipated results is included in figures 18 to 22

and comments concerning some of the filters will follow the

appropriate diagrams.

These tests were performed on a 32 by 32 grid. The

small grid was chosen for convenience and to decrease costs.

Unfortunately edge problems, due to Gibb's phenomena, are

quite pronounced.

shown later.

A test performed on a larger grid will be
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The migration to pole filter appears to work properly.
Notice that the edge problem is greater in the north-south
direction than in the east-west direction. This is due to
the angular dependence of the spectral weighting function.
The edge effects will be shown to be improved by using a

large grid in a later section of this report.
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The vertical derivative filter is applied properly by
the program but the validity of the results have not been

checked by comparison to known results.
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The pseudo gravity filter has been applied properly
but the validity of the results have not been compared to

known results.
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Grid Size

The tests previously shown were performed on a 32 by 32
grid. Figures 23 to 25 will show that increasing the grid
size to 64 by 64 decreases the edge distortion due to Gibb's
phenomena.

Although an extremely fine grid would be useful, the
computer costs would be too high. Optimization of the
computer programé data storage will decrease the cost but
the coarsest grid which gives reliable results must be
chosen. Dr. Allan Spector suggested in private corres-
pondence that for most aeromagnetic maps a 128 by 128 grid
should be used. The computer program, in its present form,
requires modifications to its data storage technigues before
a 128 by 128 grid can be used. These changes will be made

in the future by the Geological Survey staff.
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Conclusions

The purpose of this project was to develop and debug
computer programs which apply the filters described in this
paper. These programs have been written (see the appendix)
and apply the filters properly. Special considerations
while filtering include aliasing and Gibb's phenomena.

Preliminary studies as to the validity and quality of
the filtered results were displayed in figures 17 to 25.
Time has prevented the author from pursuing these considera-
tions further. Future work on validity checks, quality
checks, program optimization and application of:these tech-
niques to field data will be done by the Kansas Geological

Survey staff.
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Computer Program Organization

Main Program:
SPECTRAL - calls subroutines in an order specified
by the user in data cards
Primary Subroutines - Modeling
MODEL - reads data cards specifying model
TABLE ~ prints table of model parameters
SAMPLE - samples magnetic field due to model
creating a grid
Primary Subroutines - Filtering
TRANS - Fourier transforms the data
WEIGHT - applies a user specified weighting
function to the spectrum
INUTRA - inverse Fourier transforms the data
Primary Subroutines - Display
DUMP - prints table of data .
OUT - prints scatter plots of profiles along
row(s) or column(s) of data grid
Supporting Subroutines -
FFT - fast Fourier transform
WINDOW - Hanning data window
SHIFT - shifts spectrum so that increasing
array index corresponds to increasing
wavenumber
PRISM - computes magnetic field at one location

due to 1 prism




TERM - required by PRISM
DCOS =~ computes direction cosines
PLOT ~ creates a scatter plot

STRIP - required by PLOT to label plot axes



Dimensions:

Deck Setup

Dimension cards for the arrays A(M,N), B(M,N), and

PR(30,NP) may be altered to satisfy the users needs

where:

M

‘N

number of rows in grid

number of columns in grid

NP = maximum number of prisms in area of study

The routines in which these arrays occur are:

MODEL
TABLE
SAMPLE
TRANS
WEIGHT
INVTRA
DUMP
ouT

Data Cards:

PR

PR

PR

This program reads data cards of 3 types:

(1)

(I1)

cards specifying subroutines to be called

cards required by subroutines (if any)

which should follow each card of type 1

(ITI)

comment cards containing information which

is to be echoed on output



All cards are processed in the order in which they
are read. Parameter and format details can be found
in the program documentation.

Multiple Models and Filters:.
This routine will set up only one model and will
filter only one set of data at one time. Several
models and filters can be applied in one run by
stacking the data cards for a new model or filter
behind the data cards for a previous model or
filter. Whenever a new model is created all pre-

vious data is destroyed.

A4



How to Create a Model

To create a model call the following subvoutines in

the following order:
MODEL: reads data cards specifying the model
TABLE (optional): prints table of model
parameters
SAMPLE: samples magnetic field due to the model

creating a grid

AS



How to Filter

To filter call the following subroutines in the
following order:
TRANS: applies fast Fourier transformation
WEIGHT: applies weighting function to potential
field spectrum

INUTRA: applies inverse Fourier transformation

A6



SAMPLE DECK SETUP

AND OUTPUT



DATA CARDS
COMMENT MAGNETIC FIFLD DUF TU 5 PRISMS MODELED IN MIDSTATE KANSAS AND
COMMENT MIGRATED T0O POLE
MODEL
5,
0.0 0.0 0.0 1.5 1.5 1.0 89,0 s 000036 6748 9.HAT7.A 9,8 56348
Ue0 5.0 5.0 1.0 1.0 1e0 99,0 000036 67«8 9.8,7.8 9,8 5634¢
0.0 3.0 =3.0 0.7 Ue7 led 99.0 «00GU36 6748 9.8674° Q9.8 5634«
0.0 4.0 2.0 1.7 1.7 1.0 "99,0 «000036 6748 9,567.8 9.8 5634¢
000 "700 'I.O 1.5 1.‘; l.U 99.0 .000056 67.8 90867.8 Q.R 56348
32.0 3240
9.0 -9.0 9.0 -9.0
TABLE
S4AMPLE
ouT
1.0 1.0 1.0 1.0 1.0 18.0 N0
3‘.0 "0.75
DUMP ;
1,0 1.0 1840
ouT
140 1.0 2.0 1.0 1.0 640 0.0
3.0 -0075
DUMP
1.0 2.0 640 :
TRANS
~=1l.0 1.0
WEIGHT
1.0 .
MIGRAT 67.8 G.8
INVTRA
-100 1.0
ouT _
1.0 - 1.0 1,0 1.0 1.0 18,0 e
3.0 -0175
bump ©
1.0 1.0 ’ 18.0
ouT .
1.0 1.0 2.0 1.0 1.0 640 0,0
3.0 "0.75 . - !
Dump :
l.0 . 2.0 6.0
COMMENT MAGNETIC FIELD DUE TO 5 PRISMS MODELED AT EARTH:S MAGNETIC POLE.
MODEL ‘
5
0.0 0.0 1% 1.5 1.0 99,0 «000036 S0,0 0.090,0 56341,
0.0 5.0 1.0 les0 1.0 99,0 «000036 G0,0 0,0609,.0 56348,
0.0 =-3,0 0.7 0.7 1,0 99,0 « 000036 90,0 0e09N,0 56348'
0.0 2.0 17 1.7 le) 99,0 «000036 90,0 0,090,0 56348,
OIO "7.0 1.5 1.5 100 QQ.O .000036 90.0 OQOQ0.0 56348Q
32,0 32.0
9.0 =9,.,0 9,0 =G9,0
TABLE
SAMPLE
ouT .
le0 1.0 1.0 1.0 1.0 18,0 N0
3.0 "0.75
bDump
1,0 le0 18,0
ouT :
100 1.0 2.0: 1.0 1.0 : 600 _' 0.0 ’
3.0 -0075 -
DuUMp- ) '
Y0200 e
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4w PRISH SPECIFICATIONS #an

ANGLE BETWEEN NORTH (X) AXES AND BODY EDGE (CLOCKWISE SENSE)

X COORDINATE 'OF PRISM CENTER™
Y COORDINATE OF PRISM CENTER

Y

LENGTH CLOSEST TO NORTH DIRECTION (X AXES)

DEPTH TO TOP OF PRISM
DEPTH YO BOTTOM OF PRISM

SUSCEPTIBILITY
INCLINATION OF POLARIZATION

A

)

C

[

_E LENGTH CLOSEST TO EAST DIRECTION N_(Y AXES)
°F

G

H

1

T U DECLINATION OF POLARIZATION
K INCLINATION OF EARTHS FIELD

L DECLINATION OF EARTHS FIELD
—..M_MAGNITUDE OF EARTHS FIELD

PRISH
_NUMBER A 8 c 0 E F 6 H 1 J K L "
i a. 0% 0. 7.5 75 1.0 59.0 0.0000360) 57,8 9.8 7.8 9.3 33343,
2 O 5.0 5.0 1.0 1.0 1.0 99.0 0.00003632 67.8 9.8 67.8 9.8 56348,
3 0. U =300 0.7 U.7 7.0 9920 0.00003307 67,8 9.8 67.8 9.3 56343,
4 0. ~4.0 2.0 1.7 1.7 1.0 99.0 0.0000363) 67.8 9.8 67.8 9,8 56348,
T s 0. =TT EG 1.'s 1.5 1.0 $9.0 0.000036007 767,87 9.8 67,8 9.8 56348,

#%% AREA SPECIFJICATIONS #ww

MAXIMUT X 9.0000

MINIMUM X -9.0000
T omAXIMUM Y 79,0000 T
L MININUM Y =9,0000

NUMBER_OF SAMPLES IN Y DIRECTION 32

NUMBER OF SAMPLES IN X DIRECTION 32
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_ MAGNETIC FIELD DUE TO 5 PRISMS SAMPLED IN FOLLOWING AREA:

cemeo. MAXIMUM X 9.0000
MININUN X -9.0000
MAXIHUM Y 9.0000

MININUN Y -9.0000
NUMBER OF_SAMPLES IN Y DIRECTION 32
NUMDER OF SAMPLES IN X DIRECTION 32
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"" REAL PART

X Y ROW COLUMN
0.263E 00 0. -9.00 0.87 18 7
__0.327¢ 00 0. -8.42 0.87 18 2
0.411€ 00 0. <7.84 0.87 18 3
0.534E 00 0. -7.26 0.87 18 4
0.720¢ 00 0. ~6.68 0.87 18 5
___0.101E 01 0. -6.10 .0.87 18 6
0.142¢ 01 0. S5.%52 0.87 18 7
0.187€ 01 0. ~4.94 0.87 18 8
0.197¢ 01 0. —4.35 0.87 18 9
0.157€ 01 0. ~3.77 0.87 18 10
0.952E 00 0. ~3.19 0.87 18 19
0,579¢ 00 a, -2.61 0,87 18 12
0.617€ 00 0. -2.03 0.87 18 13
_..D.935E 03, a. ~1.45 0.87 18 14
0.134€ 01 0. -0.87 0.87 18 15
0.14GE 01 0. -0.29 0.87 18 16
0.919€ 00 0. 0.29 0.87 18 17
0.257€_00 0. 0.87 0.87 18 18
-0.702€ 00 0. 1,45 0.87 18 79
. =0.183E 0Q a. 2.03 0.87 18 20
~0.174E 00 0. 2.61 0.87 13 21
_ ~D.150E 00 0. 3.19 0.87 18 22
-0.129€ 09 0. 3.77 0.87 18 23
_ ~0.116€ 00 0. 4,35 0.87 18 24
~0.1088 09 0. 4,94 0.87 18 25
__=0.104E 00 0. 5.52 0.87 18 26
~0.102€ 0D 0. 6.10 0.87 18 27
. =0.987E~01 0., 6.68 0.87 18 28
-0.947€-01 0. 7.26 0.87 18 29
__-D.896E=01 0. 7.84 0.87 18 30
S0 838E-01 a. 8,43 0.87 T8 37
-0.7776-01 0. 9.00 0.87 13 32
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NEG T UNEG NEG NEG NEG NEG ; -
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REAL PART TIMAGIVARY PART X Y ROW COLUMN
0.157€ 00 0. -6.10 -9.00 1 6
0.2866 00 . _ 0. -6.10 “8.42 2 6
0.508€ 00 0. -6.10 ~7.84 3 6 — -
_ 0.673% 00 0. -6.10 -7.26 4 6
0.596€ 00 0. ~6.10 ~6.68 5 6
0.344E_00Q 0. -6.10 ~6.10 3 6
0.154€ 00 0. -6.10 =5.52 7 %
0.924E-01 0. ~6.10 =4.94 8 6
0.918E~-01 0. -6.10 -4,35 9 I3
0.114€ 00 0. ~6.10 ~3,77 10 6
0.147€ 00 0. <6.10 -3.19 11 [
0.190€ 00 0. ~6.10 ~2.61 12 6
0.245€7G0 0. -6.10 -2.03 13 6
_ 0.313€ 00 0. ~6.10 -1.45 14 6
0.420€E 00 0. ~6.10 -0.87 15 6
__0.565€ 00 0. -6.10 ~0.29 16 6
D.766E 00 0. =6.10 0.29 17 I3
0.101€ 01 0. -6.10 0.87 18 6
T 0.7T20ET 0. ~6.10 1.4 T9 [
__0.124E 01 0. -6,10 2.03 20 6
0.%08E O1 0. ~6.10 2.61 21 6
_.0.817¢ 00 0. -6.10 3.19 22 6
0.55%€ 00 0. -6,10 3.77 23 6
___0.370e_00 0. -6.10 4.35 24 6
0.245€6 00 0. <6.10 37.9% 25 6
_ . 0,167 00 0. =6.10 5.52 26 6
0.116€ 00 0. ~6.10 6.10 27 6
. 0.836E-01 0. =6.10 6.68 28 6
0.6156-01 0. ~6.10 7.26 29 [
0.462E-01 0. ~6.10 7.86 30 6
0.352€~01 0. <6.10 842 K3 )
0.272E-01 0. -6410 9.00 32 )
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~_DATA LEVEL SHIFTED BY AN AMOUNT ~0.1900

ARRAYS A AND B SHIFTED

___WAVENUMBER _DOMAIN DATA BOUNDARIES COMPUTED

MAXINMUM K(X) 5.0724

MINIMUM K(X) ~-5.4105""
MAXIMUM K(Y) 5.0724

MINTRUW X TY) ~5.4105
NUMBER_OF_ SAMPLES IN K(Y) DIRECTION 32

TTNUMBERTOF SAMPLES  IN K(X) DIAECTION 332
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SUBROUTINE WEIGHT

I I NI I T I T I T T T T T T L T Y D LT L T T T Y Y Ty v o I I T I I I I T Y

. NUMBER OF_WEIGHTING FUNCTIONS DESIGNATED IS 1

MIGRATION TO POLE

T DIRECTION COSINES COMPUTED

INCLINATION OF EARTHS FIELD 67.8000
DECLINATION OF EARTHS FIELD 9.8000

oL (Y_OR_NORTH_DIRECTION COSINE) 0.3723
M (X OR EAST DIRECTION COSINE) 0.0643
N (VERTICAL DIRECTION COSINEY _  =0.9259

SPECTRUM MULTIPLIED BY MIGRATION TO POLE UEIGHfING FUNCTION
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ARRAYS A AND B SHIFTED

INVERSE TRANSFORMATION COMPUTED

DATA LEVEL SHIFTED BY THE AMOUNT 0.1900
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@ REAL PARY T 7 T IMAGINARYTPART . X ¥ ROW COLUMN ®
=0, T30€ 00 ~0.31TTE 01 =5.00 U.87 1B T
© 0.104E-01_ __0.473E 01 -8.,42 0.87 18 2 ®
T 0.264E~01TT TN, 2716701 " <7.84 0.87 18 3
. 0.111€E 00 0.470e 01 =7.26 0.87 18 4
Q 0.189€ 00 ~0.301€" 01 ~6.68 0.87 18 5 @
0.375€ 00 0.412€ 01 -6.10 0.87 18 6
0.689E 000 <0.369E 01 =552 087 g 7
@ __ 0.1238 0 0.379€ 01 ~4 .94 0.87 18 8 (5}
0.17216 01 =0.359€701 ~4.35 D.87 18 9
_._..D.180E 01 0.388E 01 ~3.77 0.87 18 10
) 0.143E 0T =0.365& 01 ~3.19 0.877 ig 1 o
0.967E 00 0.369E 01 =2.61 0.87 18 12
0.760€ 00 ~0.3738E 01 ~2.03 087 18 13
® _.0.895e 00_ _D.368E 01 ~1.45 0.87 18 14 57}
0.138€ 01 <0.374€E° 07 <0.87 0.87 18 15
. D0.1868 01 0,372 01 ~0.29 0.87 18 16
® 0.133€ 01 -0.371€ 01 0.29 0.87 18 17 @
0.127€ 01 0.372E 01 0.87 0.87 18 18
0.681€ 00 <0.373E 01 T.45 G.87 18 19
@ __ 0.346E 00 _0.3718 01 2.03 0.87 18 20 iy
0.184& 00 ~0.367€7D1 2.61 0.87 18 21
__...0.953E-01_ . 0.380€ 01 3.19 0.87 18 22
() 0.501€E-01 ~0.368E701 3.77 0.87 18 23 ®
J 0.113£~01 0.376€ 01 4.35 0.87 18 24
=0.803E=02 <0.3B0€701 L094 0.87 18 25
® __-0.395e-01 0.381£_01 5.52 0.87 18 26 @
-0.5316-01 -0.365€ 01 6.10 0.87 18 27
_____ ~-0.908E-01 _0.377€ 01 6.68 0.87 18 28
() ~0.103€ 00 T=0.364E701 7.26 0.87 18 29 @
-0.161€_00 0.376E 01 7.84 0.87 18 30
0.176€700 =0.363E 01 8.%2 g.8? 18 31
® _ -0.3398 00 0.371€ 01 9.00 0.87 18 32 &
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REAL PART IMAGINARY PART X Y ROW COLURN
0.254E 00 0.453E 01 -6.10 -9.00 1 6
0.615E 00 0.725E 01 =6.10 ~B.42 2 6
TTT04119e 70 0.837€ 01 =6.10 =7.8% 3 [ -
__D.1708 01 0.105E 02 -6.10 ~7.26 4 6
0.166€ 01 0.951€ 01 ~6.10 -6.68 5 [
0.1136 01 0.866E 01 -6.10 =6.10 6 6
04592700 0.592E 01 ~6.10 =5.52 7 ()
_0.295€ 00 _0.527E 01 -6.10 -4.94 8 6
0.154E 00 0.349€ 01 ~6.10 -4 .35 9 13
_0.9006-01 0.376E_01 =6.10 -3.77 10 6
0.619€-01 0.275E701 =6.10 Z3.19 T1 3
0.553E=-01 0.343€ 01 -6.10 ~2.61 12 6
TTTT0.820€ =D 0.255€ 01 ~6.10 <7.03 13 6
. 0.822e-01 0,344E_01 ~6.10 ~1.45 14 6
0.118E 00 0.306E 01 -6.10 -0.87 15 6
0.176€ 00 __0.438€ 01 -6.10 ~0.29 16 6
0.262E 00 0.373€ 01 ~6.10 0.29 17 6
0.375€_00 0.412E 01 -6.10 0.87 18 6
0.479€ 00 0.2808 01 =6.10 1.45 19 6
___0.517E 00__ __0.3388 01 ~6.10 2.03 20 6
0.466E 00 0.263E 01 ~6.10 2.61 21 6 -
. 0.355e 00 0.354€ 01 -6.10 3.19 22 6
0.241€ 00 0.271E 01 -6.10 3.77 23 [
0.152€ 00 0.347E 01 -6.10 4.35 24 6
0.924E<07 G267 01 ~6.10 4. 9% 25 3
__ 0.501E-01 0.303E 01 ~6,10 5.52 26 6
0.216E-01 0.17SE 01 ~6.10 6.10 27 3
___=0.210E-02 0.224E_01 -6.10 6.68 28 6
~0.185E~01 G.1256701 =8.70 7.26 29 3
~0.352E-01 0.182E 01 ~6.10 7.864 30 6
=04 02€=G1 0.88%E 00 ~6.10 gou2 31 [
~0.332E-01 0.152¢ 01 -6.10 9.00 32 6
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MAGNETIC FIELD DUE TO 5 PRISMS MODELED AT EARTH'S MAGNETIC POLE.
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SUBROUTINE TA3LE
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#hx PRISM SPECIFICATIONS ##w

ANGLE BETWEEN NORTH (X) AXES AND BODY EDGE (CLOCKWISE SENSE)

LENGTH CLOSEST TO NORTH DIRECTION (X AXES)

A
B X COORDINATE OF PRISM CENTER
)

€ LENGTH CLOSEST TO EAST_DIRECTION (Y AXES)

F DEPTH TO TOP OF PRISHM
G DEPTH TO 30TTOM OF PRISM

H SUSCEPTISILITY
I__INCLINATION OF POLARIZATION

DECLINATION OF POLARIZATION
INCLINATION OF EARTHS FIELD

J
K
L DECLINATION OF EARTHS FIELD
M MAGNITUDE ,OF EARTHS, FIELD

T PRISH
NUMBER A B c ) E F G H 1 J K L M
I e G. 1.5 1.5 1.0~ 99.0  0,00003630 0.0 0. ~ 70.0 0. 56348,
2 0. 5.0 5.0 1.0 1.0 1.0 99.0  0.00003500 90.0 0. 90.0 0. 56348.
3 0. 3.0 -3.0 0.7 0.7 1.0 99.0  0.00003600 %0.0 0. 90.0 O. $E3LEL
4 0. =440 2.0 1.7 1.7 1.0 99.0  0,00003600_ 90.0_ 0. 90.0 Q. 56348,
5 0. 7.0 ST 1.5 1.5 1.0 99.0  0.00003600 90,07 O. 90.0 0. 56348,

#ns AREA SPECIFICATIONS #an

MAXTHMUM X 5.0000
MINIMUM X -9.0000 e e e e et e ren et e = oo o et e et e e e s
MAXIMUM Y 9.0000
MINIMUM Y -9.0000

NUMBER OF SAMPLES IN Y DIRECTION 32

"7 NUMBER OF SAMPLES IN X DIRECTION 32
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SUBROUTINE S AMPLE

A N A R P AR N AR AN AR A RN A AR AR ANA A AN NN R R AN R AN AR IR A AR RA R AR ANAARRARR AR AR AR ARNNKN AR AANRA RN AR R R RN RARNNN RN RN N NN AR AR

___MAGNETIC FIELD DUE TO 5 PRISMS SAMPLED IN FOLLOWING AREA:

_MAXIMUM X 9.0000
ATNIMON X -5.0000
MAXINUM Y 9.0000
WINTAUA ¥ -9.0000
NUMBER OF SAMPLES IN_Y DIRECTION 32
NUMBER OF SAMPLES IN X DIRECTION 32
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MAS FLD INT.VS X
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NEG T NEG T T TTTNEG6T T TUNEG T TTUNEG NEG ™ . T Trmm e T
009.00 N07.50 N06.00 004.50 003.00 001.50 000.00 001.50 003.00 004,50 006400 027.50 039.00

ENTRIES= 32 YUNDER= 0 YOVER= 0 XUNDER= 0 XOVER= [4]

PROFILE ALONG ROW 18 = Y= 0.87 ™ REAL PART
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REAL PART IMAGINARY PART X Y ROW COLUMN

0. 684E=01 0. =5.00 0.87 T8 7
0.779E~01 0. 8,42 0.87 18 2
T D.108E 00 0. ~7.84 0.87 18 k)
___0.159€ 00 0. ~-7.26 0.87 18 4
0.249€ 00 0. ~6.68 0.87 18 5
0.417€ 00 0. -6.10 0.87 18 6
TTT0J7ETET00 a. <5752 U.87 T8 7
0.127€ 01 0. -4.94 0.87 18 8
0.176E 01 0. -4.35 0.87 18 9
0.184€ 01 0. 3,77 0.87 18 10

T T 0.148E 01 0. =3.19 D.87 18 17
0.101E_01 0. -2.61 0.87 18 12

T 0.B03€E 04 0. <2203 .87 18 13
0.945€ 00 0. =1.45 0.87 18 14
0.142E 0% 0. -0.87 0.87 18 15

_ 0.191€ 01 0. ~0.29 0.87 18 16
0.18%€ 01 0. 0.29 0.87 18 17
0.133E 01 0. 0.87 0.87 18 18

T 0.741E700 0. 104S U.87 18 19
0.411€ 00 0. 2.03 0.87 18 20
T 0.251€ 00 0. 2.61 0.87 18 23
~0.171& 00 0. 3.19 0.87 18 22
T 0.127€ 0D 0. 3.77 0.87 18 23
0.101E 00 0. 4.35 0.87 18 24

T 0.832e=01 0 5,94 0787 T8 25
0.695E=-01 0. 5.52 0.87 18 26

T 0.5826-01 0% 6.10 0.87 18 27
. 0.485€-01 0. 6.68 0.87 18 28
TTTT0.401E-01 0% 7.26 V.87 18 29
0.331£-01 0. 7.84 0.87 18 30

T 0.273e =01 0. 842 0.87 18 3
0.2256~01 0. 9.00 0.87 18 32
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NEG NEG NEG NEG NEG NEG

+009.00 007.50 _ 006.00 _ 004.50 __003.00 __ 001,50 __ 000.00___ 0D01.50 _

003.00

034.50_

006,00 007,50 009.00 _ _

ENTRIES= 32 YUNDER= 0 YOVER= 0 XUNDER= 0 XOVER=

PROFILE ALONG COLUMN 6 X= =6.10
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T 7 REAL PART T IMAGINARY PARTY X ¥ ROW COLUMN
0.370€ 00 0. ~6.10 -9.00 1 6
___ 0.700E 00 __ 0. ~6.10 __ =8.42 2 6
0.127¢ 01 0. “6.10 7 T=7.84 3 6 T
0.1?7€ 01 0. -6.10 ~7.26 4 6
0.174E 01 0. -6.10 ~6.68 5 6
0.120€ 01 0. -6.10 ~6.10 6 6
0.66LE 00 . ~6.10 =5.52 7 [3
_0.364E_00 0. -6.10 =4 .94 8 6
0.22187 00 0. <6.10 <4.35 9 6
0,153 00 0. -6.10 =3.,77 10 6
0.1218 00 0. ~6.10 -3.19 11 [
0.111€ 00 0. ~6.10 -2.61 12 6
0.115€ 00 0. ~6.10 ~2.03 13 6
___0.132e 00 0. =6410 ~1.45 14 6
0.166E 00 0. ~6.10 =0.87 15 6
___.0.222€ 00 0. 6410 ~0.29 16 6
0.307€ 00 0. =6.10 0.29 17 13
0.417E 00 0. -6.10 0.87 18 6
0.518E 00- 0. =6.10 1745 19 6
0.555€ 00 0. -6.10 2.03 20 6
TTTT0.504E 00 0. <6.10 2.61" 21 6
0.394E 00 0. -6.10 3.19 22 6
T 0.280E 00 0. ~6.10 3,77 23 [
0.193E 00 0. ~6.10 4.35 24 6
0.7348707 0. <6.10 L.9% 25 [
 D.954E-01 0. -6410 5.52 26 6
0.698E~-07 0. =6.10 6410 27 6
0.5256=-0% 0. ~6.10 6.68 28 6
0.405E=01 0. =610 7.26 29 3
0.320E-01 0. -6.10 7 .84 30 6
0.257E=01 0. =5.710 B.42 3T )
_0.211E=-01 0. ~6.10 9.00 32 6
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Q@ 17307 01 03-15-77 21.107 PROGRAM: SPECTRAL
1 C PROGRAM: SPECTRAL
o . - e -2 ¢ AUTHOR:—ROBERT-—WENTLAND
3 c LANGUAGE: FORTRAN
- 4 [ MACHINE: HONEYWELL-66/460
® 5 (=t o e o 2 o e o 2 e e e e e
S ¢ PURPOSES
0 7 [ CALL MODELING AND SPECTRAL ANALYSIS SUBROUTINES IN AN ORDER
SO 8 ¢ SPECIFIED—BY—~THE—USER—IN—DAFA—CARD S
9 e o e e e e e o e e o e e
e —— 10 ¢ DATA CARDS REQUIREDI——
@ 1 ¢ THIS PROGRAM USES ANY NUM3EK OF DATA CARDS OF THE FOLLOWING
+2 € FHP 54
13 c (A) CARDS SPECIFYIMNG SUJROUTINES TO BE CALLED
© - 1 oo € e v e CONTAINS MAME- OF SUSRUUTINE TO--BE-CALLED—w ITH—FIRST—4
15 c LETTERS OF NAME IN COLUNMNS 1 TO 4.
16 ¢ (B) ~ CARDS READ 8Y SUBROUTINES ~remev oo e
@ 17 C EACH SUBROUTINE CARD SHOULD BE FOLLOWED 8Y THE DATA
18 ¢ CARD S—REQU I R ED—AlJ-F—ANY)—BY—THAT—S U BROYTLNE—AS—SRECLFLED
19 ¢ IN THE SUBROUTINES DOCUJENTATION.
e . N o e G -(C)~~COSMENT CARDS s e e
21 C COLUMNS 11 - 30 OF CARDS WHERE COLUMNS 1 - 4 CONTAIN
— 22 G THE—FIRST—EOUR- LETTERS~OF ~THE—-WORD~C-OMMENT—W ] (LB E
@ 23 c REPRODUCED ON THE QUTPUT. MULTIPLE CARDS MAY 3E USED TO
24 & H 0L D—A-5~4 U GH—F-EX T—AS—~NEED E-D~
25 T et T e L LR P L L L LS L P L Lt
® . 26 ¢ VALID—-DATA- CARDS ~—( T-YPES—A-4—C)
. 27 C COMMENT (FOLLOWED BY MESSAGE)
28 G DOIT— (SEE BELOW)-
@ 29 c DUMP .
20 ol INV-TRA
31 c MODEL
@ . - 32 ¢ OU T e
33 3 SAMPLE
34 € TABLE
® 35 ¢ TRANS
36 ¢ WE L-GHT:
37 (mmmmmemedececm e e ee e —m———————————————————— e tm e ———————_——————
® 38 ¢ USER S PECIFIEP—SUBROUT-IN E—mDOIT
39 c THE USER MAY APPLY SPECIAL HANDELING TO THE DATA BY
— 40 c PROGRAMMING—A-SPECT AL—SUIRDUTINE—CALLED-DDLT --THLS ~SUBROUTINE
3] 41 ) MAY B8E CALLED BY SPECIFYING DOIT ON A PARAMETER CARD IN THE
42 e S AN E—ANNER—AS—D ESCRI-BED-ABHVE—~RIR—OJIHER—SU BROYTI-NES
43 ¢ ALL ARGUMENTS 7O DOIT MUST BE THROUGH LABELED COMMON OR
@ vy o s e L4 ¢ FROM DATA.CARDS..-SEE BELOW- FOR DATA -AVALIABLE.-THR.OUGH
45 ¢ LABELED COFMON. THE CURRENT CONTENTS OF EACH VARIASLF IN
—— - - L6 [# — COMION .STORAGE -1S- DEPENDENT ON ANY SUBRODUTINES CALLED
©® 47 ¢ BEFORE DOIT.
LR C - rem Ty -
) 49 DIMENSION ICHAR(7N)
@ 59 DIMENSION PR(30,5)-——
51 DIMENSION A(32,32),8(32,32)
e e 52 emvernmrmreaee D TMENS T OH BND (4 )« oot m woremoem o i e et e o e s s =
@
© _ _ _.
1 6 -
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12307 01 03-15-77 21.107 PROGRAM: SPECTRAL LABEL sawase PAGE 2 : ®
53 DIMENSION BNDK(4) N , ®
et 8 et oo - COMMON/ PRISMS /PR NP -
55 COMMON/DATA/A,B .
- - 56 COMMON-SBOUND/BND s JHES T2 PN ©
57 COMMON/KDOUND/ENDK » THIS TS MKANK .
58 COMBGN-/-DATUM/X L-EV.EL»KH-I-ST
59 COMMON/DCTRMS/DCA,DC3 o
e e —— 60 INTEGER- 40,TA,S5A,TRACO
61 INTEGER WE,OQU,DU,DO
62 DATA CO/4HCOMN/ o
63 DATA MO/4LHMODE/
&4 DATA-T-A AL HT-AB L
65 DATA SA/LHSANP/ ‘ ®
e -66 DATA TR/4LHTRAN/
67 DATA IN/JAHINVT/
B 68 DATA-WE/LHWELIG/ e
69 DATA QU/4HOUT /
. 20 DAT-A—DU /LHDUMRL
71 DATA DO/4HDOLT/ ®
——— 72 1FLAG=0- womee
. 73 1ev=0
- 24 10 CONT-INUE
?5 IF(IEV.NELD) GO TO 1000 @
2.6 READL(S 23S END=00N0Y 1T LICHARCII AI=T1 .20
77 15, FORMAT(AL,6X,70A1)
7.8 1 F-{1T-nE-Q 4-C 0 3~-G 0-T.0—200 @
79 IFCIFLAG.NELT) GO TO 18 .
a0 ARINT~16-— [e4]
81 16 FORMATCTH »//777,12001H*))
82 1.ELAGRD
83 18 IFCIT.EQ.MO) GO TO 30
—— 34 IECIT.EQ.TA)-GO-TO-4LC @
85 IF(IT.EQ.SA) GO TO 50
e e 86 IF{IT.EWaTR)I—-GO-TFO-60 o
87 IF(IT.EQ.IN)Y GO 7O 70
83 Z 1 EL1T EQ.WEI GO TO0_EN
89 IF(IT.EQ.OU) GO TO 90
U - 9n. 1FCITLEGLDU) GO TO.100 e ©
91 IF(IT.EQ.DO)Y GO TO 1130
02 e eiee ameee PRINT 20,1T U
93 20 FORMAT(1HO, 'a~% NONEXISTANT FUNCTION ',A6,' PROGRAM TERMINATED', ®
[+JA £  xaxl) "
95 GO YO 9CNO
e er e e camaereeees s B8 e 3 CALL MODEL(IEV) @
97 G0 T0 10
R - 98 40 CALL-TABLECIEN)
99 G0 10 10 @
1.00 S0 CALL-SAMNRLECLEV)
101 60 TO 10
102 50 CALL-TRANSLIEV.) @
193 60 T0 1N -
v e 2104 e— =70 ——— CALL INVTRACIEV) =
@
- A e @
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o 105 60 10 10 ,
e e e 10§ e 80——-CALL- WE [GHT C1EV)
107 60 TO 10
e 195 90 CALL-OUT
@ 109 60 T0 10
110 498 C-A LD U HPLEEY
111 G0 TO 10
® o 112 119--—CALL- DO I T
113 60 TO 10
114 - 900-— 1FC(IFLAG: E0STI—GO—F6—910
© 115 PRINT 902
—— . 114 90RO RHAT- (A, 12 0L 1)
117 PRINT §03
] 118 - 903~ FORHATCTHDAS2Xs'C O M -M-F—f—T 503
19 PRINT 9D4
e e b e 120 <mm e @0h FORMAT CTHO, 120 CTH®Y 711 1y — e —_— — —
® 121 TFLAG=1
122 948 e P RN T 9 4l L HA R =170
123 911 FORHAT(THC,25X,70A1)
® S 124 60 T0-10
125 1000 PRINT 1050
126 105 D F OR MAT-(-1 B ptoboke—P R O GR-AM—F-A-LEt) Rtk
2] 127 PRINT 1100, [EV
1-28 31 98——F-0 R A F- 1 HEp - EVENT—RrA- 6 —Stp 13-
129 9000 STOP
@ S 130 END
.
::] .
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14.984  SUBROUTINE: MODEL

SUBROUTINE: MODEL
AUTHOR: ROBERT WENTLAND 1776
LANGUAGE: FORTRAN

MACHINE: HONEYWELL 66/60

PURPOSE: SPECIFIES MODEL BY READING CARDS SPECIFYING THE
BOUNDARIES AND SAMPLING RATE OF THE REGION OF STUDY AND THE
PRISMS IN THE REGION OF STUDY.

MODELING SUBROUTINES: TO CREATE A MODEL THE FOLLOWING SUBROUTINES
MAY BE USED:

(A) MODEL: READS CARDS SPECIFYING MODEL

MODEL
) SAMPLE: SETS UP MODEL

INPUT = DATA CARDS
CARD #1: CONTAINS NP, THE NUMBER OF PRISMS TO BE PROCESSED.
READ IN AS A FLOATING POINT NUMBER FORMAT(F10.0).
CARD #2 TO HNP+1: NP CARDS SPECIFYING NP PRISMS. DATA BY
COLUMN
1: ANGLE BETWEEN NORTH (X) AXES AND BODY EOGE
(CLOCKWISE SENSE) (F4a.1)
X COORDINATE OF PRISM CENTER (F6.1)
Y COORDINATE OF PRISM CENTER (F6.1)
LENGTH CLOSEST TO NORTH DIRECTION (X AXES) (F6.1)
LENGTH CLOSEST TO EAST DIRECTION (Y AXES) (Fé6.1)
DEPTH TO TOP OF PRISM (F6.1)
DEPTH TO BOTTOM OF PRISM (F6.1)
SUSCEPTIBILITY (F12.8)
INCLINATION OF POLARIZATION (F4.1)
: DECLINATION OF POLARIZATION (F4.1)
: INCLINATION OF EARTH'S FIELD (F4.1) -
: DECLINATION OF EARTH'S FIELD (F4.1)
: MAGNITUDE OF EARTH'S FIELD (F10.0)
NOTICE: ALL ANGLES ARE TO BE READ IN DEGREES.
FORMAT (F4o1,6F6.1,F12.8,4F4.1,F10.0)
CARD #NP+2: NUMBER OF SAMPLES ALONG Y AXES (M) AND NUMBER OF
SAMPLES ALONG X AXES (N). READ IN AS FLOATING POINT
NUMBERS FORMAT(2F10.0).
CARD HNP+3: MAXIMUM X, MINIMUM X, MAXIMUM Y, AND MINIMUM Y
OF AREA OF STUDY (BND(1 TO 4)). FORMAT(4F10.4)
QUTPUT - COMMON STORAGE
BND
JHIST
M
N
NP
PR
OUTPUT = SUBROUTINE ARGUMENT
18V

-t a2 OO NOWVISWNN

e LI —3 COos 00 oo o8 se 52 te e

(8)  TABLE (OPTIONAL): PRINTS TABLE OF PARAMETERS SPECIFYING

LABEL MODEL

[ e g 1 ooy o e

PAGE
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1 © 73288 01 01-18-77 14,984  SUBROUTINE: MODEL ~ ~ ) - LABEL MODEL  PAGE @
53 ¢ DIMENSIONS: THE ARRAY PR MUST BE DIMENSIONED IN BOTH THE CALLING
® 54 ¢ PROGRAM AND THIS SUBROUTINE SO THAT IT HOLDS DATA FOR ALL OF @
S5 c THE PRISMS IN THE AREA OF STUDY. THEREFORE DIMENSION PR SO
56 ¢ THAT:  PR(30,NP)
(2] 57 R T e e S D P e e n e e e . e e e ——————— 4]
: 58 ¢ ARGUMENTS
59 ¢ BND: BOUNDARIES OF AREA OF STUDY
] 60 c BND(1): MAXIMUM X VALUE ®
61 c BND(2) s MINIMUM X VALUE
62 c BND(3): MAXIMUM Y VALUE
(> 63 ¢ BND(4)2 MINIMUM Y VALUE @
. 64 C I€V: EVENT FLAG, SET TO =1 IF INSUFFICIENT DATA OTHERWISE O _
g 65 c JHIST: SET TO 1 IF BNDs, M, AND N HAVE BEEN SPECIFIED,
o 66 ¢ OTHERWISE 0. &
67 ¢ M: NUMBER OF SAMPLES ALONG Y AXES
: 68 c N2z NUMBER OF SAMPLES ALONG X AXES
ﬁ ® 69 ¢ NP: NUMBER OF PRISMS (%]
4 70 ¢ PR(K,1}: SPECIFIES A SET OF NP PRISMS o
7 c ) K: NATURE OF CONTENTS OF P(X,I)
® 72 c 1: NUMBER ASSIGNED TO PRISM WITH CORRESPONDING K VALUES 2
73 ¢ POSSIBLE K VALUES:
74 ¢ 1: ANGLE BETWEEN NORTH (X) AXES AND BODY EDGE
(] 75 (o (CLOCKWISE SENSE) D
76 ¢ 2: X COORDINATE OF PRISM CENTER
7? ¢ 3: Y COORDINATE OF PRISM CENTER - -
® 78 c 42 LENGTH CLOSEST TO NORTH DIRECTION (X AXES) @
. 79 ¢ S: LENGTH CLOSEST TO EAST DIRECTION (Y AXES)
80 [ 6: DEPTH TO TOP OF PRISM
(4] 81 ¢ 7: DEPTH TO BOTTOM OF PRISM &)
82 c 82 SUSCEPTIBILITY
83 ¢ 9: INCLINATION OF POLARIZATION
i ® 84 ¢ 10: DECLINATION OF POLARIZATION 3]
85 ¢ 112 INCLINATION OF EARTH'S FIELD
86 ¢ 12: DECLINATION OF EARTH'S FIELD
i @ %4 ¢ 13: MAGNITUDE OF EARTH'S FIELD ]
i 88 ¢ NOTICE: ALL ANGLES IN DEGREES e
89 o oo o e 2 40 0 00 1 o o e e e B “s=
® 90 SUBROUTINE MODEL (1EV) @
91 DIMENSION BND(4)
92 o e e et e e e e e e e - o e
® 93 ¢ THE FOLLOWING DIMENSION CARD MUST BE SET BY THE USER SO THAT L]
94 . C THE DIMENSIONS OF THE ARRAY PR AGREES WITH THAT SET IN THE o L
95 ¢ CALLING PROGRAM. T
1 ® 96 (T DR mem e ——— e e e e e e o e e 2 e @
97 c
98 DIMENSION PR(30,5) .
@ 99 e * : @
100 _ COMMON/PRISMS/PR,NP ) o N
1 101 COMMON/BOUND/BNDJHISTsMoN o
19 102 PRINT 1 @
! 103 1 FORMAT (1H1,120C1H«))
104 PRINT 2
| ® 9]
, i ® D
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105
106
107
108
109
110
1M
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
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14.984 SUBROUTINE: MODEL LABEL MODEL PAGE

2 T FORMAT(IHOA43X,'SUBROUTINE MODELH . T TrUemtoonow
PRINT 3

3 FORMATC(THO,120C1H™) L1171

(mmememrecm————————-———————— — ———— p

c READ IN THE PRISM SPECIFICATIONS

(ommreron e cwn e R e el m———— -———— e e o -
NCARD=0
READ(S5,10,END=900) ANP

10 FORMAT(F10.0?
NCARD=NCARD+1

NP=IFIX(ANP)
' IF(NP.LT.1) GO TO 900
DO 30 l=1,NP
READ(5,20,END=900) (PR(Ks1)rKa1,13)

20 FORMATC(F4.156F6.1,F12.8,4F4,1,F10.0)
NCARD=NCARD+1 N ..
30 CONTINUE
(rrmmnmercwmre—- - - . - - -
¢ READ IN CARDS SPECIFYING AREA OF STUDY
c--— ---------------------- - - - e e - - D s D B G P G S D G S D B . e o
READ(5,40,ENDZ900) AM,AN
40 FORMAT(2F10.0)
NCARD=NCARD+1
MaTFIX(AM) - IO,
N=IFIX (AN)
IF(M.LE.0) GO TO 900
IF(N.LE.O} GO TO 900
READ(5,50,END=900) (BND(J),J=1,4)
50 FORMAT (4F10.4)
NCARDSNCARD+1 ~ — ;
c . 4 e S o s > Y - - - -
¢ FORCE BND(1) TO BE GREATER THAN BND(2) AND BND(3) GREATER THAN
¢ BND (4)
c---- ---------- - - - D W D A P AR S I S Sy dmp G it S W ey Y S wly B G M S Y iy o o
IF(BND(1).GT.BND(2)) GO TO 60
TEMP=BND (1) e e R
BND(1)=8ND(2)
BND(2)=TENP
60 IF(BND(3).GT.BNDC4)) GO TO 70
TEMP=BND (3)
BND(3)=BND(4)
BND(4)=TEMP B e e o e
70 LEV=0
JHIST=1
[ tattatutnd - - - - - - o " - 0 b Tt e e e e
4 PRINT THE NUMBER OF CARDS READ ..
[ A R TP -t on o S - > o= - - - - . on an o -
PRINT 100, NCARD - e
100  FORMAT(1HO,I4,' CARDS READ BY SUBROUTINE MODEL')
RETURN
c----_- ——————— - - 0 00 G o S Gt U Pyt G S W D D - . o o - S )
4 FAILURE
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14,984

SUBROUTINE: MODEL ' LABEL MODEL

e : = e

900
910

PRINT 910 !
FORMAT(THD,*4ax% INSUFFICIENT OR INCORRECT DATA CARDS ##x?)
1€V==1

RETURN

END B !
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14.986 SUBROUTINEs TABLE ~ LABEL TABLE  PAGE
¢ SUBROUTINE: TABLE ~ % ™77 7 o T Ty h
¢ AUTHOR: ROBERT WENTLAND 1176
(4 LANGUAGE: FORTRAN
c MACHINE: HONEYWELL 66760
C""-"" ------ - - - - b ~0 M 4m VE AP - - - -
¢ PURPOSE: PRINTS A TABLE OF PARAMETERS SPECXFYING MODEL'S PRISMS
¢ AND AREA OF STUDY.
C"" -------------------- S . L L L L L L L L R L T - - -
¢ MODELING SUBROUTINES: TO CREATE A MODEL THE FOLLOWING SUBROUTINES
[ MAY BE USED:
c (A)  MODEL: READS CARDS SPECIFYING MODEL
c B) TABLE (OPTIONAL): PRINTS TABLE OF PARAMETERS SPECIFYING L
c MODEL o
¢ «) SAMPLE: SETS UP MODEL ,
c-------------- -------------------- - e - " - - - - on - - - " - -
INPUT = COMMON STORAGE ‘

BND

JHIST

M

N

NP

PR

QUTPUT = PRINTED
PRINTED TABLES OF INPUT
QUTPUT - SUBROUTINE ARGUMENT
1EV

DIMENSIONS: THE ARRAY PR MUST BE DIMENSIONED IN BOTH THE CALLING
PROGRAM AND THIS SUBROUTINE SO THAT IT HOLDS DATA FOR ALL OF
THE PRISMS IN THE AREA OF STUDY. THEREFORE DIMENSION PR SO
THAT PR(30,NP)

ARGUMENTS 2
BND: BOUNDARIES OF AREA OF STUDY
BND(1): MAXIMUM X VALUE
BND(2)2 MINIMUM X VALUE
BND(3): MAXIMUM Y VALUE - A o7
R BND(4): MINIMUM Y VALUE
1EV: EVENT FLAG SET TO =1 IF INSUFFICIENT DATA, OTHERWISE O
JHIST: SET TO 1 IF BND,» M, AND N HAVE BEEN SPECIFIED.
OTHERWISE O.
M: NUMBER OF SAMPLES ALONG Y AXES
N2 NUMBER OF SAMPLES ALONG X AXES
NP: NUMBER OF PRISMS
PR(K,1): SPECIFIES A SET OF NP PRISMS
K: NATURE OF CONTENTS OF P(K.I)
I: NUMBER ASSIGNED TO PRISM WITH CORRESPONDING K VALUES
POSSIBLE K VALUES:
1: ANGLE BETWEEN NORTH (X) AXES AND BODY EDGE
(CLOCKWISE SENSE)
2: X COORDINATE OF PRISM CENTER
3: Y COORDINATE OF PRISM CENTER
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73288 01 01-18-77 14,986 SUBROUTINE: TABLE LABEL TABLE PAGE 2
53 c 4: LENGTH CLOSEST TO NORTH DIRECTION. (X AXES)
S4 c 5: LENGTH CLOSEST TO EAST DIRECTION (Y AXES)
55 ¢ 62 DEPTH TO TOP OF PRISM
56 ¢ 7: DEPTH TO BOTTOM OF PRISM
57 ¢ 8: SUSCEPTIBILITY
58 < - - 9: INCLINATION OF POLARIZATION . - e e - e
59 ¢ 10: DECLINATION OF POLARIZATION
60 c 11t INCLINATION OF EARTH'S FIELD
61 c 12: DECLINATION OF EARTH'S FIELD
62 C 13: MAGNITUDE OF EARTH'S FIELD
63 4 NOTICE: ALL ANGLES IN DEGREES
64 sttt ittt bt e e e - -
65 SUBROUTINE TABLE(IEV)
66 DIMENSION BND(4) -
67 R e L L L L P PP B e
68 C THE FOLLOWING DIMENSION CARD MUST BE SET BY THE USER SO THAT !
69 c THE DIMENSIONS OF THE ARRAY PR AGREES WITH THAT SET IN THE
. c CALLING PROGRAM., e e
71 (mmmmmmm———— B e E L e PSR e —————————— —————— m———————
72 ¢
73 DIMENSION PR(30,5)
74 c
75 COMMON/PRISMS/PR,NP
76 COMMON/BOUND/BND »JHIST,M,N X e e
77 PRINT 1
78 1 FORMATCTH1,120¢1H#))
79 PRINT 2 .
80 2 FORMAT(1HD,45X,'S UB RO UT I NE _TABLE"
81 PRINT 3
82 3 _. FORMAT(IHO,120C1H&) #2711 - e e e
83 IF(JHIST.EQ.0) 60 TO 1000 ’
84 R e e L “—————— ~————— —— —~——- -
85 ¢ TABULATE DATA INVOLVING PRISMS
86 [ S —mm———— e m e — e - ——————
37 PRINT 50
. 88 50 FORMAT(1H ,**#% PRISM SPECIFICATIONS www',///) e e
89 PRINT 51
90 51 FORMAT(1H ,*A ANGLE BETWEEN NORTH (X) AXES AND BODY EDGE*,
91 8' (CLOCKWISE SENSE)')
92 PRINT 52 .
93 52 FORMAT(1H »'B X- COORDINATE OF PRISM CENTER')
94 PRINT 53 . e B
95 53 FORMAT(TH »'C Y COORDINATE OF PRISM CENTER')
96 PRINT S&
97 54 FORMAT(1H »'D LENGTH CLOSEST TO NORTH DIRECTION (X AXES)') .
98 PRINT 55 -
99 55 FORMAT(1H ,'E LENGTH CLOSEST TO EAST DIRECTION (Y AXES)*)
100 PRINT 56 o L o
101 56 FORMAT(IH »'F DEPTH TO TOP OF PRISM')
102 PRINT S7 .
103 57 FORMAT(1H ,'G DEPTH TO BOTTOM OF PRISM*')
' 104 PRINT 58

o © © © © O © O © 06 © © e 6 © O O © © © ©
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i @ 73288 01 01-18-77 14.986 SUBROUTINE: TABLE LABEL TABLE
3 105 58 FORMATC1H -»'H SUSCEPTIBILITY') '
@ 106 PRINT 59 !
5 107 59 FORMAT(1H »'1 INCLINATION OF POLARIZATION®)
K 108 PRINT 60 B
e 109 60 FORMAT(1H ,*J DECLINATION OF POLARIZATION')
] 110 PRINT 61 e e e e
b 1M1 61 FORMAT(TH ,'K INCLINATION OF EARTHS FLELD')
1@ 112 PRINT 62
113 62 FORMAT(TH ,'L DECLINATION OF EARTHS FIELD')
114 PRINT 63
@ 115 63 FORMAT(TH ,*M MAGNITUDE OF EARTHS FLELD',///)
116 PRINT 64 e e e e e
2 117 64 FORMAT(1H ,*PRISM')
i1 & 118 PRINT 65 .
] 119 65 FORMATCTH » NUMBER ' s4Xs A o7 Xr "B s 7Xs " C 48X D p7Xs "E  s7Xs ' F* »7X0
p 120 &‘G'r?Xp'H'l9Xi'I'r1va'J'16)("’('rchr'L'l"oXo.M'r///) f
i© 121 DO 75 I=1,NP
; N Lot PRINT 70 »1,(PRC(K,I),K=1,13) ) o .
3 123 70 FORMATCIH »1Xs1305X0Fhalr6(2XsF6a1)02XrF12.804(2XsFh01)22X0F10.0)
1 @ 124 75 CONTINUE
125 L D i LTS L S S Ui - -- —————
126 ¢ TABULATE DATA INVOLVING AREA OF STUDY .
@ 127 fommom e ———— - -—- -- -
128 PRINT 1.5 R )
3 129 45 FORMATCTH ,///,12001H=),111)
) 130 PRINT 80
. 131 80 FORMAT(TH ,*#4% AREA SPECIFICATIONS ##s',///)
132 PRINT 81, BND(1) ) A L
@ 133 81 FORMATC1H ,'MAXIMUM X ',F10.4)
134 PRINT 82, BND(2) )
135 82 FORMAT(TH ,'MINIMUM X *',Ff10.4)
@ 136 PRINT 83, BND(3)
) 137 83 FORMATCIH »"MAXIMUM Y *,£10.4)
138 PRINT 84, BNO(4)
(43 139 84 FORMATCTH ,'MINIMUM Y *,F10.4,//)
140 PRINT 85, M e
141 85 FORMAT (1H ,*NUMBER OF SAMPLES IN Y DIRECTION *,I4)
@ 142 PRINT 864N
143 86 FORMAT(1H ,*NUMBER OF SAMPLES IN X DIRECTION *,I4)
144 1EV=D
ie 145 RETURN
K ) 146 (rommmemrmeam——— —————— - —em—aa - - e
§ 147 ¢ FAILURE -
® 148 T S R e e e e ee e eneae e e s mm e ———
149 1000 PRINT 1100
150 1100 FORMAT(1HO,'##% INSUFFICIENT DATA #au?)
@ 151 1EV==1
152 RETURN
153 END T T T T e mme
(2]
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D 74355 01 01-25-77 18.298  SUBROUTINE: SAMPLE LABEL SAMPLE PAGE 1 @
1 c SUBROUTINE: SAMPLE
4] 2 C . AUTHOR: ROBERT WENTLAND ____ %/26 ‘ @
3 C LANGUAGE: FORTRAN
e e e 4 K MACHINE: HONEYWELL 66760 e e e e e .
e 5 L e PP P PSP LR e B ——————— B e L L e S e
6 C PURPOSE: SETS_ UP_A_MODEL _BY COMPUTING A 2-D SAMPLING OF THE
7 c FIELD DUE TO THE PRISM(S) IN THE AREA OF STUDY.
® 8 fm s e e e e - —— - - ——————————— e R
9 c MODELING SUBROUTINES: TO CREATE A MODEL THE FOLLOWING SUBROUT INES
o 10 C MAY BE USED: A . - m L .
@ 1 c - (A)  MODEL: READS CARDS SPECIFYING MODEL &
12 c (8) __TABLE (QPTIONAL): PRINTS TABLE OF PARAMETERS SPECIFYING
13 c MODEL
e . .. b €. .. €LY SAMPLE: SETS YP MODEL e N
i 15 e e e T e R L LT PRy
; 16 3 INPUT - COMMON STORAGE o o B - . L
a 4] 17 3 8ND @
{ 18 c JHIST . - e e e e e 2 e - —
| 19 4 [i]
, @ ... _20 c N e R e @
21 c NP
z2 c PR - — —
1] 23 c QUTPUT = COMMON STORAGE D
24 c A
25 c 8 T -
(] 26 ¢ THE OUTPUT IS STORED IN. THE ARRAYS A AND B SO THAT THE X e ®
' 27 ¢ CODRDINATE INCREASES WITH INCREASING COLUMN INDEX AND SO
28, ¢ THAT THE Y _COORDINATE INCREASES_WITH INCREASING ROW INDEX. _ e
@ 29 ¢ OUTPUT = SUBROUTINE ARGUMENT ; )
20 c R
21 T T T e T e e D T ST T Bt S T S T S S U L T WU TN L LW L S e e I poguperis -
19 _ . . 32 ¢ DIVENSIONS: THE ARRAYS A AND B MUST HE DIMENSIONED IN THE o @
y 23 ¢ CALLING PROGRAM AND IN THIS SUBROUTINE SO THAT THEY witL ~~— 7 - "
L ¢ HOLD ALL OF THE SAMPLES TAKEN OF THE FIELD. THUS SET THE
(7] 35 c DIMENSIONS OF A AND B SO THAT: A(M,N) AND B(M,N). Q
; 26 c SIMILARILY THE ARRAY PR MUST BE DIMENSIONED IN BOTH THE
kY4 [ CALLING PROGRAM AND THIS SUBROUTINE SO THAT IT HOLDS DATA FOR
) L 38 R ALL OF THE PRISMS IN THE AREA OF STUDY., THEREFORE DIMENSION @
397 ¢TTTTTTT PR SO THAT:  PR(30,NP) Toommmmermom o )
I 40 o e o e e e e e e e e e e eSS ss s s ece s oo -
@ 41 c T ARGUMENTS: TTTT T e @
E 42 C A: ARRAY CONTAINING REAL PART OF SAMPLED MAGNETIC FIELD
43 ¢ “d: ARRAY CONTAINING IMAGINARY PART OF SAMPLED MAGNETIC FIELT
e N ) 44 ¢ NOTE: THE MAGNETIC FIELD VALUES ARE REAL SO ARRAY B IS ®
E " ) - T 45 T ¢ 77 LEFT EMPTY. vt T s T T e e T
: e 46 ___ € BND: BOUNDARIES OF AREA OF STUDY
@ 47 c BNDC1): MAXIMUM X VALUE oo T m i R -
48 ¢ BND(2) 2 MINIMUM X VALUE
4 49 [ BND(3): MAXIMUM Y VALUE - -
10 ___ .. . <0 c BND(4)z MINIMUM Y VALUE @
] 51 c IEV: EVENT FLAG SET TO -1 IF INSUFFICIENT DATA, OTHERWISE O ~—~~ 7~ "7~ ===~ B
o 52 c - JHIST: SET TO 1 IF 8ND, M, AND N HAVE BEEN SPECIFIED, L o -
) ; ® [)
@ . o . ) e
4
L * vy 25
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2] 74355 01 01-25-77  18.298 SUBROUT INES SAMPLE "~~~ —— "o Thotmom T LABEL SAMPLE PAGE 2 @
53 3 OTHERWISE Q. = TTTTTT T e sm e e e
@ .. 54 ¢ M: NUMBER OF SAMPLES ALONG Y AXES : @
TTToss T ¢ N: NUMBER OF SAMPLES ALONG "X AXES ~~— ~— =~ —— 7 7= =" - T - -
- ... 56 o ___ NP3 NUMBER OF PRISMS
® 57 ¢ PR(K,1): SPECIFIES A SET OF NP PRISM§ ~——~——~———— 77— =~ - o ®
58 ¢ K2 NATURE OF CONTENTS OF P(K,I)
59 C I's NUMBER ASSIGNED TOTPRISM WITH CORRESPONDING K VALUES T e
@ 60 C POSSIBLE K VALUES: @
B é1 c 1: ANGLE BETWEEN NORTH (X) AXES AND BODY EDGE™™~——~ — ~-7— == == === = ™™~
€2 C (CLOCKWISE SENSE)
o) €3 c ) 2: X COORDINATE OF PRISM CENTER ™~~~ — 7~ 77777 - T T T @
th ¢ 3: Y COORDINATE OF PRISM CENTER
[ 4 42 LENGTH CLOSEST 'TO NORTH DIRECTION (X Axg%)
L] e €6 c _5: LENGTH CLOSEST TO EAST DIRECTION (Y AXES) @
67 C 6: DEPTH TO TOP OF PRISM - - - T e e T
- e ¢8 C 7: DEPTH TO BOTTOM OF PRISM
@ 69 c 83 SUSCEPTIBILITY B - - T @
70 (4 9: INCLINATION OF POLARIZATION
71 ¢ 10 DECLINATION OF POLARIZATION - -
® 72 o 11: INCLINATION OF EARTH'S FI1ELD ®
- 73 ¢ 12: DECLINATION OF EARTH'S FIELD ™~~~ 7777 = srmmrosmmemens mmmmmmemrn o o @ o
B 74 ¢ 13: MAGNITUDE OF EARTYH'S FIELD
(=] 75 t NOGTICE: ALL ANGLES STORED IN PR ARE CONVERTED FROM R T )
76 o DEGREES TO RADIANS BY THIS SUBROUTINE.
7 7 (mmem e - - o s o - e v b . e 0 e - " - - o o an e - - . - . - . o o s e
e _ e 78 ¢ SUBROUTINES REQUIRED: S
79 C T DLOS  (He L. YARGER) e -
80 C PRISM (Ha L. YARGER)
O 8177 TTTTERM T (H. L. YARGER) T TTTTTT T T Tt memmmmmmmem e o o T @
82 C-m=m- e L T LT Cerm e me e — s m e e — - ———— e eeca e en————
a3 SUBROUT INE “SAMPLE(TEY) =77 7w mmmmmss s s oo mmmrm i o nem e s e e -
® g4 DIMENSION BND(4) (-]
T TTm e e &5 c-..‘_"; ............................ o - > " - . > ——— T T - i - -
26 c THE FOLLOWING DIMENSION CARD MUST BE SET BY THE USER SO THAT
® 87 ¢ THE DIMENSIONS OF THE ARRAYS A,b, AND PR AGREE WITH THOSE SET (2
&8 c IN THE CALLING PROGRAM. .
8 9 [Tl o s o 1oy T e > e e 4 MO 0 e S S D A A 0 D S O a0 e 1 D A e W 98 o o — =
® 50 ¢ e
T 1 DIMENSION PR(30,5),A(32,325,8(32,32) s T - o - T - -
52 C
(v+] - ¢3 COMMON/ PRISMS /PR, NP - o @
94 COMNON/DATA/A.B
5 COMMON/BOUND/BNDSJHISTFMIN
© 17 DATA P1/3,1415927/ @
$7 ERINT 1
$8 1 FORMATCTHT,120( 1H#))
() 59 PRINT 2 o oo - @
1C0 2 FORMAT(THD,44X,'S U.B R OUT I NE SAMPLE"Y
1C1 PRINT 3 e mrormemes em v e mes e e men e e em
® 1C2 3 FORMATCIRO,120C1H* )2 /111D ) @
1C3 IFCJHIST.EQ.0) GO TO 1000 - T T e e e -
104 (mewmemmmcmmemc—mnccnan———— e e e e — . — .- - - A S e S — .- ————
4] @
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74355 01 01-25-77 18.298  SUBROUTINE: SAMPLE LABEL SAMPLE PAGE 3 1]
1C5 ¢ CONVERT ANGLES FROM DEGREES TO RADIANS
SO F & RN ‘obdetutrntabi b L e Diaiaiebietietd et faviaiabiipisiniulmiotut italelt ettt @
17 "RAD=P1/180.0
e e e YCB DO 20 I=1.NP____ _ e e et -
19 00 10 K=9,12 4]
110 PR(K,I)=PR{K, 1) *RAD S . R
111 10 CONTINUE
112 e PRC1,1)=PR(1,1)4RAD e B S
113 20 CONTINUE
.. 114 B e il it Ininiunieieiniubsaheiebuiet s . . - o
115 c SAMPLE FIELD IN REGION OF STupY Q
116 (mmmmmmemem————ae mmmmaaa mmmmmmmcmma—aan —————e—a ~—mmean- ————m———— -———
117 0O 25 I=1,M
e 118 D0 25 J4=1,N . e e e ®
119 AC1,4)=C.0
120 _ _B(I,0=0.0 e e e
121 25 CONTINUE e
1632 DX=(4ND (1)=BND(2))/FLOAT (N=1) e .
123 DY=(UND (3)=BND (4)) /FLOAT (M~1)
e 126 X=BND(2) oL . e e 5
125 Y=HND(4)
126 00 S0 I=1,mM o —
127 D0 40 J=1.N @
128 DO 30 NN=1,NP___ e
129 CALL PRISM(PRCT NN, XSV, ELD)
o 130 ACI,3)=AC1,J)+FLD . . . @
121 30 CONTINUE
122 X=X+0X . =
123 40 CONTINUE - @
134 Y=Y +DY .
135 X=BND(2)
o 136 50 CONTINUE e o L]
137 (mmmmmmm e m e e -SLaSnT B ool e - U R -
______ C e - 138 € _ PRINT RESULTS ____ e e e . . _
139 ool bpepe byl = SIIalimeaniia @
140 _____PRINT 60, NP
141" 60 FORMAT CTHO, 'MAGNETTC FTEL Y BUE ™ To V157" PRISHE SAMPLED TN o -
142 &' FOLLOWING AREA:') ) R 2]
143 PRINT 70, BND (1) - - e T e T T -
. 144 70 FORNMATCTHO,S5X,» *MAXIMUM X ,F10.4)
145 ° T7 PRINT 80, sn0(2) - - (5]
146 80 FORMAT(TH #SXs"MINIMUM X *,F10.4)
147 PRINT 90, B8ND(3) 7 - T ot
148 _ 90 FORMATCIH ,5X,*MAXIMUM ¥ *,F10.4) ®
149 PRINT 100, BND(4) ) TeTmEm o m e TToTmTm e e e s - - -
e 150 100 FORMATCTH »5X, "MINIMUM Y *,F10.4)
151 PRINT 110, H e Tttt oo TTTTT @
152 110 FORMAT(1M ,5X,'NUMBER OF SAMPLES IN Y DIRECTION ',14) _
153 PRINT 120, N - - T T T
e V54 120 FORMATC1H ,5X,*NUMBER OF SAMPLES IN X DIRECTION *,14) L]
155 1EV=U ’ N ) e - )
e e 156 RETURN i ) } ~ L
- - e e - . e et e e e ®
e
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74355 01 01-25-77  18.298 'SUBROUT INE: SAMPLE T oo T . LABEL SAMPLE PAGE 4 @
— 1 5 7 c _______________________________ - - - - N T L L T P L L L R TSI e e TTTT s mnm e R
_ 158 i FAILURE i ‘ e
159 (owwmnmermman e an—— [ - ———— - o 0 o o e e e o bt 2 s -
o ] . 16C 1000 PRINY 1100 R R R o ~ R o
161 1100 FORMAT(1HO,'w#a* INSUFFICIENT DATA #wa') T T Tt T - (2]
162 IEV==1
1¢3 RE TURN T T e e e e
1 61‘ — — .-EN D - - m——— T it i & e Mok A 8 A ep e o m—a reae e m eets emmsmmmmit ettt Amemvemmess $47 SmSnPd  Sumpan  Smm ae i pa——— e ——— - a At eaam - — m— —— - e ermm @
- P —— ————_— iy —— ————— o a . W et o Swa A tampaeie S em o ar sem e —— @
—— - - e .- Pr T r—p——" pe—— rrmae bt St o e be - v ms oy - —— s — — e —r— emee —-— @
—————— - . e e adnd Y el @
———— — e s - s - e = = meew - - e - . - - o @
— e e o - o
, - ] e
——t—— - e o e ——— - ——— @
rd
——— —— et et A — o —rn tn A b — - @
- ———a - - e em J - —— [N . - - @
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——— o mar 8 eeeeas G 4 v ———. o emmmatr et § ATt 1S AR S g tm— b S 4 - -t €4 n Spo—————— - - - @
@
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e temrmmaverm  mmse  mme v——— — - paa— - - @
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74355 01 01-25~77  18.293 SUBROUT INE:. TRANS B LABEL TRANS  PAGE 1 (2]
1 ¢ SUEROUTINE: TRANS -
& AUTHOR: ROBERT WENTLAND 1-76 _ o @
3 c LANGUAGE: FORTRAN
4 c MACHINE: HONEYWELL_ 66760 o . . L
5 (T e m e s T S ———— AR S )
o 6 c_ PURPOSE: COMPUTES THE FOURIER TRANSFORMATION OF THE DATA o _ .
7 c IN ARRAYS A (REAL PART) AND B (IMAGINARY PART). THE ARRAYS
8 ___C______ ARE SHIFTED AND THE BOUNDARIES IN WAVENUMSBER DOMAIN OF THE . . ___ o © ‘
9 c DATA ARE COMPUTED.
— 10 (m-mzmmo=o-o=s Uit e e = :
1 c DATA WINDOWS: IF THE USER DESIRES THE FOLLOWING DATA WINDOWS MAY @
12 ¢ BE APPLIED BEFORE TRANSFORMATION: _ ... .
13 ¢ (A) HANNING WINDOW .
e 14 c. o (8) RECTANGULAR WINDOW . e . ~ @ |
15 (mmm=n B s e kbt 1
_16 € LEVEL SHIFT: IF THE USER DESIRES THE DATA MAY BE LEVEL SHIFTED . .
17 ¢ SO THAT ITS MEAN VALUE IS 0 BEFORE TRANSFORMATION. (SEE LEVEL 4]
18 c AND XLEVEL) e e . -
19 e e T L LR T e S e e e it g
e 20, ¢ _ ___INPUT = DATA CARD e ~ @
z1 c DATA CARD SPECIFIES IWINDOW AND LEVEL AS FLOATING POINT
. o _+22 . C .. _ NUMHERS. FORMAT(2F20.0) o L o
23 ¢ IWINDOWS ®
_ 24 ¢t . D.D=  HANNING WINDOW . . e .
25 c ~1,0= NO WINDOW (RECTANGULAR WINDOW) ) ) - T
. 26 c LEVEL: . @
27 c 0.0= DATA LEFT UNALTERED .
28 .. 1.0= DATA LEVEL SHIFTED_TO_A MEAN OF ZERO_ it e o o
29 ¢ TTINPUT = COMMON STORAGE = ®
.. 30 € ... A (SPATIAL DOMAIN)
31 ¢ B (SPATIAL DOMAIN) " T ) T oo s
2 __ C_____._ ®BND e o . 9
13 ¢ JHIST - T T memm e e mammememer T -
34 c M
15 ¢ N @
36 ¢ THE INPUT SHOULD BE_STORED IN THE ARRAYS A AND B SO THAT THE X -
17 [ COORDINATE INCREASES WITH INCREASING COLUMN INDEX AND SO
. 38 C THAT THE Y COORDINATE_INCREASES WITH INCREASING ROW INDEX. o
29 c OUTPUT - COMMON STORAGE T T T e s T T
D L B A (TRANSFORMED & SHIFTED)
41 c TTT B (TRANSFORMED & SHIFTED)™ - oo T - ! (2]
42 .C BNDK_
43 ¢ IRIST
m ¢ KHIST @ ¢
45 ¢ MK - TomTmrm e - T Tmmememms T T 3
46 C o NK ) L o
47 ¢ XLEVEL T T T ST memmmmm s e e o T s em e o
48 ¢ THE OUTPUT IS _STORED IN THE ARRAYS A AND B SO THAT THE
49 [d X DIRECTION WAVENUMBER (KCX3Y TNCREASES WITH INCREASING 3
S0 . C_______COLUMN INDEX AND SO THAT THE Y DIRECTION WAVENUMBER (KC(Y)) . ® ¢t
: 51 C INCREASES WITH INCREASING ROW INDEX. ToTTTmmm T s e o e e !
o S %2 __€______OUTPUT - SUBROUTINE ARGUMENT o o L . _ N d
@ i
e - _— e e e e e e e e e e @
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53 [ 1EV
54 (mo~vewamam——- - e — - M - e = e e e
ToTT T T Tt es TR ¢ “TUDIVMENS IONS: THE ARRAYS ™A AND 6 MUST BE DIMENSIONED IN THE -t - -
R i S6__ C_ . _CALLING PROGRAM AND IN THLS SUBROUTINE SO THAT THEY WILL i
57 o HOLD ALL OF THE DATA. THUS SET THE DIMENSIONS OF THE ARRAYS™ —~ ~ % -
58 c A AND B SO THAT:z__A(M,N) AND B(M,N)
59 c_-_ _______________________________ '.'_ _________ . ------------_—_---- -------- - = bl eatand - s
o . 0 (o ARGUMENTS 5
B ¢1 ¢ o A: REAL PART OF DATA - T oTTTm o T o7
62 BEFORE TRANSFORMATION: REAL PART OF DATA IN SPATIAL
i i 63 ¢ - (X+Y) DOMAIN - - T T T -
¢4 C AFTER TRANSFORMATION: REAL PART OF DATA IN
¢S [ T WAVENUMBER (KTXIZRYY)Y pOmMAINT T T
¢6 ¢ B: IMAGINARY PART OF DATA o i
€7 c BEFORE TRANSFORMATION: IMAGINARY PART OF DATA” ~ = 7777 T o e s
. I 1! c._ IN SPATIAL (X,Y) DOMAIN
i ¢9 c " AFTER TRANSFORMATION: IMAGINARY PART OF DATA IN 77 o T -
7C c WAVENUMBER (K(X),K(Y)) DOMAIN
71 [ BND: BOUNDARIES OF AREA OF STUDY IN SPATIAL GOMAIN oo
72 C BND(1) 2 MAXIMUM X VALUE
73 ¢ TBNDC2): MINIMUM X VALUE - T e ) o
74 c BND(3): MAXIMUM Y VALUE
75 [ BND(&): MINIMUM Y VALUE ~ 7 D T o .
76 o BNDK: BOUNDARIES OF DATA IN WAVENUMBER DOMAIN
77 C BNDK(1Y: MAXIMUM K (X) VALUE
. 78 c BNDK(2): MINIMUM K(X) VALUE
K 79 o BNDK(3)2 MAXIMUM K(Y) VALUE T Tt T
&0 4 BNDK(4): MINIMUM K(Y) VALUE
& C DCAT DC TERM OF THE REAL PART OF THE FOURTERTRANSFORMATION -7
82 C RESULTS.
£3 ¢ BCUT DC TERM OF THE "YMAGINARY PARTTOF THE FOURIER e
84 c TRANSFORMATION RESULTS.
et &s T 1EV: EVENT FLAG coTTTTT T o rmem e o T T
86 C -1= INSUFFICIENT DATA
- 87 " C T w2= REQUESTED DATA WINDOW ISTUNAVALIABLE™ — 7777 e T R
£8 ¢ -3= DIVISION BY ZERO IS REQUIRED FOR APPLICATION OF THE
89 [ T T HANNING WINDOW™ T -
50 C -4= DIVISION BY ZERO IS REQUIRED FOR COMPUTATION OF
e - e DATA BOUNDARIES IN WAVENUMBER DOMAIN Coon o T m e e e - -
52 o 0= OTHERWISE
- 63 T LTTTTTTTTIHISTY SET TO 1 IF BNDK. MK, NK HAVE BEEN SPECIFIED. - - T
S4 .C OTHERWISE 0.
$5 C TWINDOW: "SPECIFIES DATATWINDOW
56 [ IWINDOW=0: HANNING WINDOW APPLIED TO DATA
b R ¥ 4 R IWINDOW==1: DATA LEFT UNALTERED (CORRESPONDS TO A
68 C SQUARE OR BOXCAR WINDOW)
T T 69 4 JHIST: SET TO 1 IF BNDs M, AND N HAVE BEEN SPECIFIED, —~— —™7 = —=— === = = == =
1C0 C OTHERWISE 0.
e 101 “¢ KHI'ST: SET 70 1 IF XLEVEL HAS BEEN SPECIFIED, OTHERWISE O- 7~~~ =~/ =~ = ==7°~ - -
102 4 LEVEL: IF LEVEL=1 THE DATA IN ARRAY A IS LEVEL SHIFTED S0
o 1€3 C THAT ITS MEAN VALUE IS5 0 BEFQRE IT IS TRANSFORMED. LT
104 4 - " IF LEVEL=0 THE DATA IS LEFT UNALTERED. -

Arur

bt a 12t e oo b

- A = e e nben
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@ 74355 01 01-25-77 184293  SUBROUTINE:' TRANS T 7 LABEL TRANS  PAGE T 3 B 1]
105 ¢ M: NUMBER OF SAMPLES ALONG Y AXES IN SPATIAL (X,Y) DOMAIN
@ . __ . _AC6 ___ € _MK:_NUMBER OF SAMPLES ALONG_K(Y) AXES IN WAVENUMBER . B . @
1C7 c (K(X)»K(Y)) DOMAIN
- 108 c N: NUMBER OF SAMPLES ALONG _X_AXES IN SPATIAL (X,¥) DOMAIN __ . . . i e e
71 1C9 ¢ NK: NUMBER OF SAMPLES ALONG K(X) AXES IN WAVENUMBER L)
110 c AKX AKCYI) DOMAIN N o o
111 c XLEVEL: AMOUNT ADDED TO EACH PIECE OF DATA IN ARRAY A TO - o ’
D 112 c ___ LEVEL SHIFT A SO THAT IT HAS A MEAN VALUE OF O. e N ®
113 (e mmm e —— - e mm— o — e - - ————
B 114 [3 SUBROUTINES REQUIRED:S L e 3
(1) 115 [ FFT (Ra. Co SINGLETON) @
116 ¢ SHIFT (R. L. WENTLAND) _ N
117 3 WINDOW (R. L. WENTLAND)
@ .. e V18 (e e e e e e e e S S S S SR eSS e ity e @
119 SUBROUTINE TRANSCIEV)
- 120 ... _. DIMENSION BND(4),BNDK(4) e o e N _
1] 121 B Lt L DL L DR L B bl b enm——— m—————— >
122 ¢ THE FOLLOWING DIMENSION CARD MUST BE SET BY THE USER SO THAT .
123 4 THE DIMENSIONS OF THE ARRAYS A AND B AGREE WITH THOSE SET IN - - N 1
@ 124 c THE CALLING PROGRAM, i R o &
125 (mommmmmmmmececm o cs e cms s m e ——— P e e e CE EE R T LR L ———— '
R 126 __ ¢ e o ~ . e e . a ]
1 © 127 DIMENSION A(32,32),8(32,32) - o
- —— — 128 C e smscsen =
129 COMMON/ DATA/A;B” e m— ST o mommmmmm e mm e TTTTm T e T .
;2] 130 COMNON/BOUND/BND,JHIST,MsN . . %]
. 123 COMMON/ KBOUND /BNDK# IHIST ,MKANK *
32 . COMMON/DCTRMS/DCA,DCH o e . .
o 133 COMMON/DATUM/XLEVELAKHIST o T o m ) @ !
n 134 DATA P1/3.1415927/ 3
TS T s T OPRINTY TTmmmomTm e e mm o " .
e 136 1 FORMAT(THT,120CTH"YY I . . L. ®
| 137 PRINT 2 - T e e Tt T ) )
118 2 FORMAT(THD,45X,'S UB R OUT I NE TRANS"Y
; (5} 139 PRINT 3 T v - (v
140 3 FORMATCIHO,120C1H*) 277 11) -
141 1EV=0 oo T
e 162 IFCJHIST.NE.T) GO TO 2000 @
- 143 c..'-_.... ......................... o o o = o = e v L o T o e e e e ——— TS T S A e T
144 ¢ READ DATA CARD
® - 145 7 (mmmmmre—mm e mm e cee e m——a————— m-———— ————— s e mmes e —————————— (i) E
146 READ(5,25,END=2000) AWINDOW,ALEVEL
147 25 FORNMAT(2F20.0) 7 7777 T T T
® o N4s . AWINDOWSIFIXCAWINDOW) o ) ) ® |
) 149 LEVEL=IFIX(ALEVEL) T o T
o ~ 150 (m~mmmemeccmm e e cn e T it bt s m s emn o, e e —— - - ——— o
® T 151 c LEVEL SHIFT DATA T T T T e e e R - T e i
: 182 (mmmm—=emm—mmem o ce e ————— e ———— - ~mmemmam—— 3
i 153 TFILEVELINE.TY 760 70 11
L I o AS& .. .. Accum=0.0 e L N 3 @ i
155 DO 4 I=1,M ’ T i - T ) 3
L 156 DO 4 J=1,N B e i ~ )
® e
@ i . e @
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157 ACCUM=ACCUM+A (I, - Tmn mmmmooTmmmen mmmn o om
® 158 4 CONTINUE ‘ @
T T T T T 159 T T T XLEVEL= (~ACCUMY Y/ (MWN) ‘ -7
B 160 ot 7 1=1.m o
i) 161 0O 7 J=1.N T o Tmmermo @
162 ACI,J)=ACL,J)+XLEVEL )
163 ? CONTINUE ~ - T
® _ 1¢4 KHIST=1 <]
TOTTTTTTTTT T 968 T BRINT 9, XUEVEL T - - T T T T
~ 16 9 FORNAT(1HO,*DATA LEVEL SHIFTED BY AN _AMOUNT *,F10.4)
@ s T - 167 It c";'...:.‘..-.........._-..____-__-_--.. [ gyt ped -'a . @
168 C APPLY DATA NINDOU
169 feemmmmm e m e e e Lo SITIEES e SR STTITETITAIETII I S LT T -
@ B 170 _ M1 IFCIWINDOW.E@.=1) 6O TO 15 @
171 IFCIWINDOWLER.O) GO TO 5 T
72 IEV==2 - .
@ 173 — - e — PR[NT 6 - — —— v s prom o ——m——n - s — B R - - - mmm s b fpe ge e ames v e e vde - - - @
174 6 FORMAT(1HQ,'##* REQUESTED DATA WINDOW 1S UNAVALIABLE *4%')
175 - RETURN =7 T
e 176 5 CALL WINDOWCA,MsNs1,JEV) ®
- A I 54 T - IF(JEV.NE.=1) GO TO 8 T TSI mmmoooo ST o SISSSTI SN SRS e s mmommms mmmm o o -
© 178 IEV==3
® TS T g9 T RETURN o T T T T T s e e e T T B (2]
180 8 PRINT 10 )
- 1817 10 TFORNMAT (1A "HANNTNG WINDOW APPLIED To—o‘ATA") ST e e
@ 182 R L P EEE P L E c———— m—memm e e —————— @
. 183 7T ¢ COMPUTE FOURIER TRANSFORMATION OF oArA T o -
184 (o——ecmescmerremessmmmmcecemeeeemeeeeSees s eo .- ——————— L L
@ T8 T s IF(M.LTL1) GO TO 2000~ ~ 777 T I . . @
186 1F(NJLTL1) GO TC 20C0
187 IFC(M.EQ. 1) ANDL(N.EQ. 1Y) 6O T0 2000 o TmmemTm s e T
@ 188 IF(M.EQ.1) GO TO 16 @
T TR TTTTqRe T T T IF(N.EQ.1) GO TO 17 T T T e o o T T
150 CALL FFTCA/B MaN,M,MpT)
@ ST 161 T CALL FFTCA,BsMANIM,MANLT) - Tt T Tt @
152 G0 Y0 18 -
163 18 CALL EFYCA,BAN,NZNLT) h
() 164 G0 TO 18 @
165 7T CALL FET(ALBaMAMAM,1) R -
166 18 PRINT 20 .
(5] 167 207" " FORMAT(1HOD,'FOURIER TRANSFORMATION "OF DATA COMPUTED") —— — - (]
168 DCASA(1,1)
159 BCB=8(1,1) e
() 2¢0 (mmmmmmrmmc e cm et ——— R L L e eseswsenccca e (4]
- TITTmTTTTTTI2CY T T SHIFT ARRAYS - T - h T " . o -
202 Cm====momrmme- eese e ——— e e ——————— e ememccre e c e n e ——————
® B 2C3 T 7T CALL SHIFT(ASMANY . I et - ]
204 CALL SHIFT(B,M,N)
2C5 BPRINT SO0 ~ 7 T mmmmmmseem w e mmem -
® .. 20s 50 FORMAT (1HO, 'ARRAYS A AND B SHIFTED®) 2]
o A e e L L L D e P T R e Tt memedmemesssmmemea. T 7T T T
208 ) COMPUTE WAVENUMUER DOMAIN BOUNDARIES
e @
] @

5
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209 (roeommmm——— - —— : ————
- o210 L e e et e = et et e : .-

211 NK=N

e 212 XL=(1.0+1.0/FLOAT(N=1) )% (BND(1)-8ND(2))
213 YL=(1,0+1.0/FLOATC(M=1)) % (BND(3)=BND(4))
214 IF((XL LT.1.06-20) AND, (XL.6GT.=1.0E~20)) GO TO 1000
215 IFCCYL LTL1.0E~20) JANDL (YL GT. =1.0E=20)) GO TO 1000

216 AKXLSFLOAT(N) /(2.0%xL)

217 AKYL=FLOAT(M)/(2.0%YL)

e e . 218 . CKXL=1.0/XxL

219 . OKYL=1.0/YL

220 BNDK (1) =CAKXL=-DKXL)*2.,0*P1

221 BNOK(2)==AKXL*2.0%P]

222 _ ENDK(3)=(AKYL=DKYL)*2,0%P] __

223 BNDK(4) =—=AKYL*2,.0+P1

224 e IH1s8T=21

® 6 © © © & © © @ o o 6

225 e e e e mmm—cmmm——————————— feppionpinbmyuiiin i esbupisy e R N -
e _..226, C . PRINT BCUNDARIES e . R = o R
227 L DN L LT L E R B L T E T P SIS IIT L LSt - B o
. . 2:8 PRINT 200 ~ ] . ) o A )
229 200 FORMAT(THO,"WAVENUMBER DOMAIN DATA BOUNDARIES COMPUTED®)
. 230 __ PRINT 210, BNDK (1) e
p 2 210 FORMATCTHO,SX» *MAXIMUM K (XY ¥, F10.4) T e mmemmem e o s o m T
k 222 PRINT 220, BNDK(2) L
213 220 FORMATCIH ,5X,*MINIMUM K(X) Y, E10.%) T Trm T omm T e
e e 234 .. .___ PRINT 230, BNOK(3) . e o e
. 215 230 FORMATCTH ,5X»"MAXIMUM K(Y) ", F10.4) Tommmreem T
236 ___ PRINT 240, BNDK(4) .
237 240 FORMAT(1H ,5X,*MINIMUM KCY) ¢, F10.4) e T - L7
238 . PRINT 250 sMk L
239 250 FORMATCTH 75X, *NUMBER OF SAMPLES [N K(YY DIRECTION *,T43 “‘”’ -
@ . 240 __PRINT 260 ,nK .
241 260 FORMAT(1H »5X,'NUMBER OF "SAMPLES IN K(XY DIRECTION *,14) -
e 242 RETURN B _ )
i® 243 R SO SO 30O b bt U e R g et i
: 244 € _____ FAILURE } i
245 ' Sploa ool mme S ST SILILITTITTITINT eyt tep ol S-SR e bl —e-
@ _ 246 1000 IEV==4 e ~ o o

247 PRINT 1010
. 248 1010 FORMAT(1THO,*#«»* DIVISION BY ZERO REQUIRED FOR COMPUTATION OF ',
e 249 8'THE BOUNDARIES OF THE DATA IN WAVENUMBER DOMAIN ##s') e -
250 .. RETURN
251 20007 PRINT 2010 : - ——

@ .. 252 . 2010 FORMAT(1HO,'x4x INSUFFICIENT DATA w#x®)
[Ev==-1 . : -7 - -
_. RETURN e i X
@ END i o et am s e te bsbesns e s i oo e aeam —— - - - -
¥essew 7 MEMORY EXPANOED. USE SLIMITS OR CORE= OPTION FOR NEXT RUN .
@ '
o - - i - - - - ™
® e e - - S — . e e
E
L @ - - . e P e e e e = -

o © ©® ® © © © o © ® © 6 o © © 6 o 9 © o0 o6 ©
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1 C SUBROUTINE: INVTRA oo ’ -

] 2 _  C._____ AUTHOR: ROBERT WENTLAND 2-76 e ~ ©
3 ¢ LANGUAGE: FORTRAN

I R 4 ¢ MACHINE: HONEYWELL 66760 _ o e e

® S L L L L T B PP R - mm—— e m e B LT SR E R - &
6 ¢ PURPOSE: COMPUTES THE INVERSE_FOURIER TRANSFORMATION OF THE DATA
7 ¢ IN ARRAYS A (REAL PARTY AND © (IMAGINARY PARTI. THE ARRAYS ™77 -

e . 8 ¢ ___ ARE SHIFTED AND. If NECESSARY, THE DATA BOUNDARIES IN THE ~ - L @
9 ¢ SPATIAL DOMAIN ARE COMPUTED.
10 i o e e e e s S e e

® 1 ¢ DATA WINDOWS: IF THE USER DESIRES THE FOLLOWING DATA WINDOWS MAY T T T o ” - @
12 c BE_DIVIDED OUT (SEE IWINDOW): _— L L
13 3 (A)  HANNING WINDOW

®e 14 ¢ (B) RECTANGULAR WINDOW e ®
15 (meemrcememcecmememeaecaeee—sem————e—eae ———————— ————— T LT
16 c LEVEL SHIFT: IF THE USER DESIRES THE INVERSE TRANSFORMATION o

(o] 17 [d RESULTS MAY B8E LEVEL SHIFTED (SEE LEVEL AND XLEVEL) (5]
18 (mmm e e m— - ————————————— B ettt R
19 ¢ TTTTTTINPOT - DATA CARD i o o Tt T

@ __ A1 D - DATA CARD SPECIFIES IWINDOW AND LEVEL AS FLOATING POINT _ - e L]
21 [ NUMBERS. FORMAT(2F20.0)

. 22 c ILINDOWS o " e

@ 23 ¢ 0.0 HANNING WINDOW i (]
24 ¢ .. =1.0=_NO_WINDOW (RECTANGULAR WINDOW) L e
25 ¢ LEVEL:

- R 1 S 0.0= DATA LEFT UNALTERED o e @

v ) 27 c 1.0= DATA LEVEL SHIFTED TO A MEAN OF ZERO

z8 c INPUT =~ COMMON STORAGE L . e

@ 29 3 A (WAVENUMBER DOMAIN)Y . ®
3C ¢ B (WAVENUMBER DOMAIN)
2 C 8NDK - o - e T T

® .. _ . 22 ¢ _IHIST _ o 2
23 ¢ JHIST - -

e 3% €. _KRIST

® 35 ¢ MK T w7 @
36 C NK .
37 ¢ XLEVEL -
® 18 ¢ THE INPUT SHOULD BE STORED_IN THE ARRAYS A AND B SO THAT THE ® i
29 c X DIRECTION WAVENUMBER (K (X)) INCREASES WITH INCREASING T e o - 4
. 40 _C_ __ COLUMN INDEX AND SO THAT THE Y DIRECTION WAVENUMBER (K(Y))
D 41 o " INCREASES WITH INCREASING ROW INDEX. ®
- 42 _ C OUTPUT =~ COMMON STORAGE
43 [ A (SPATIAL DOMAIN) T T e e e e e - - - 3
8 44 ¢ B (SPATIAL DOMAIN) ®
45 ¢ BND (IF NOT PREVIOUSLY SPECIFIED) ) ) :
e &6 € IHIST (1F INPUT AS O) :
® 47 c M (IF NOT PREVIOUSLY SPECIFIEDY T - T T T o o e e 7 - T @ L
43 C N C(IF NOT PREVIOUSLY SPECIFIED)
49 ¢ THE DUTPUT IS STORED "IN THE ARRAYS A AND 8 SO THAT THE X ]
@ __ _ _ . _ ___ S0 ____ €. COORDINATE INCREASES WITH INCREASING COLUMN INDEX AND SO @
. 51 c THAT THE Y COORDINATE INCREASES WITH INCREASING ROW INDEX. T s
e e 52 € _OUTPUT - SUBROUTINE ARGUMENT
e TTomTT Tt @
@ _. e e e et e . ® ¢
: 5 |
o Y ... Y A
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3 e 74355 01 01-25-77" 18.296 SUBROUTINE: INVTRA™ 7777 777 e oo oo s e 2 @
b 53 3 1EV -
{0 __ oS4 Commmmmmmmcm e e S @
- 557 77 ¢ " DIMENSIONS: THE ARRAYS A AND © MUST BE DIMENSIONED IN THE -
R - 56 c CALLING PROGRAM AND IN THIS SUSROUTINE SO THAT THEY WILL
@ 57 ¢ HOLD ALL OF THE DATA. THUS SET THE DIMENSIONS OF THE ARRAYS - @
58 ¢ A AND 8 SO THATz A(M,N) AND BUM,N) _
3 59 R R D it T T r AL~ L et L T PR, SReISSTTTITTIITT T s ms st e e e e
1 ¢0 ¢ ARGUMENTS )
3 é1 4 A: REAL PART OF DATA T o "
62 C BEFORE TRANSFORMATION: REAL PART OF DATA IN WAVENUMBER
1 & €3 ¢ (K(X),KCY)) DOMAIN T T e - ®
&4 c AFTER TRANSFORMATION: REAL PART OF DATA IN SPATIAL . i
3] C “CX,Y) pomAarn T T - e -
b 1@ - €6 ¢ B: IMAGINARY PART OF DATA - R @ !
&7 ¢ BEFORE TRANSFORMATION: IMAGINARY PART OF DATA IN - - ¥
33 ¢ WAVENUMBER (K(X),K(Y)) DOMAIN
@ €9 ¢ "TAFTER TRANSFORMATION: IMAGINARY PART OF DATA IN T ThmmmT T T e T ®
70 C SPATIAL (X,Y) DOMAIN
71 € BNDT BOUNDARIES OF THE AREA OF STUDY”IN SPATIAL DOMAIN™" - T T T s e
e 72 ¢ BND(1) s MAXIMUM X ®
73 ¢ T/ BND(2) 2z MINIMUM X - Tt e T -
e 74 C BND(3): MAXIMUM Y
1) - 75 ¢ TOBND(L): MININMUM Y oo oI T T s e e o (=]
76 c BNDK: OSOUNDARIES OF DATA IN WAVENUMBER DOMAIN
7 C BNDK(1): MAXIMUM K(X) VALUE ~~ === T oo e
@ _ . 8 C_ BNDK (2): MINIMUM K(X) VALUE L]
. 79 ¢ BNDK(3): MAXIMUM K(Y) VALUE ' T
o 80 C e JBNOK (4D MINIMUM K(Y) VALUE
) &1 c TEV: EVENT FLAG : T, T T @
82 C ~1= INSUFFICIENT DATA
83 t “-2= REQUESTED DATA WINDOW IS UNAVALIABLE - TrTmm T mmenem e e e
(5] 84 c ~3= DIVISION BY 2ERO 1§ REQUIRED FOR REMOVAL OF THE (4]
R 8s C T HANNING WINDOwW T T T e s e e - - -
| 86 ¢ ~4= DIVISION BY ZERO 1S REQUIRED .FOR COMPUTATION OF
® - &7 e Tt T DATA WOUNDARIES IN SPATIAL DOMAIN - @
: &8 C -5= LEVEL SHIFT REWUESTED BUT KHIST OR XLEVEL NOT -
€ 89 T PROPERLY SPECIFIED, — ™ - e
: ® S0 C = OTHERWISE (1]
b 91 T IATST: SET TO 1 IF BNDK, MK, NK HAVE BEEN SPECIFIED, T T o -
52 C OTHERWISE 0.
e - TTTTTTT 83 TTTT € YT LWINDOW: SPECIFIES TYPE OF DATA WINDOW USED DURING THE FOURIER @
54 . C TRANSFORMATION. .
i 95 ¢ TWINDOW=0: "HANNING "WINDOW WAS™APPLIED  DURING THE
i (1] 56 c TRANSFORMATION (2]
f 5 A Y IWINDOwW=-1: DATA LEFT UNALTERED BEFORE THE -
i 98 ¢ TRANSFORMATION (CORRESPONDS TO A SQUARE OR BOXCAR ]
2 1 ® ‘59 ¢ T WINDOW) TS O T e e e e
1C0 c JHIST: SET TO % IF BND, M, AND N HAVE BEE;N SPECIFIED,
101 [ OTHERWISE D. T - FEmm o s s e e
4] e 1c2 4 "KHIST: SET 70 1 IF XLEVEL HAS BEEN SPECIFIED, OTHERWISE 0 ®
T 13 4 LEVEL: IF LEVELS1 THE RESULTING DATA IN ARRAY A IS LEVEL TooTTmommes omemem e e - h - :
1C4 ¢ SHIFTED UY THE AMOUNT ~XLEVEL. IF LEVEL20 DATA IS LEFY
[ © ®
e e e — - 3
® o @
it -1 @ -
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@ 74355 01 01-25-77 18.296  SUBROUTINE: INVTRA LABEL INVIRA PAGE 3 " @ ¢
I
—_— oo — - — 1
1C5 c UNALTERED. ' L
@ 106 ... _.€C __.____M: NUMBER OF SAMPLES ALONG Y AXES IN SPATIAL (X,Y) DOMAIN L 47)
1c7 c MK: NUMBER OF SAMPLES ALONG K(Y) AXES IN WAVENUMBER
[ X oF - O e (K(X)sK(Y)) DOMAIN _ e e e —— .
@ 1€9 C N: NUMBER OF SAMPLES ALONG X AXES IN SPATIAL (X,Y) DOMAIN ®
} 110 ¢ _NK: NUMBER OF SAMPLES ALONG_K(X) AXES_ IN WAVENUMBER e e e i
; 1 c (K(X),K(Y)) DOMAIN
® . U & F R XLEVEL: AMOUNT oY WHICH DATA WAS LEVEL SHIFTED (ADDED) BEFORE o @
113 c TRANS FORMATION. THE INVERSE TRANSFORMATION RESULTS MAY i
U I £ - Co BE SHIFTED BACK (SUBTRACTED) BY THIS AMOUNT, e e R . . !
© 115 R e e e P L EEE RS -—— . @
116 ¢ SUBROUTINES REQUIRED: . o ~
117 c FFT (R. C. SINGLETON) .
- 118 ¢ SHIFT (R. L. WENTLAND), . _ e S
119 c WINDOW (R. L. WENTLAND) .
FUUSUNUUUIN B4 ¢ BTN Subedtuiegaidedetedned bbbttt bl inbeiwinieiibebeieoteruindbebe et T T s - -
® 121 SUBROUTINE INVTIRACIEV) ]
122 ~ DIMENSION BND(4),BNODKC4Y _ o o N
123 [ it bt T LT B T DL S St L fmeal i
® _ . _ 124 ¢ THE FOLLOWING DIMENSION CARD MUST BE SET BY THE USER 50 THAT o . ~ ]
125 3 THE DIMENSIONS OF THE ARRAYS A ANO B AGREE WITH THOSE SET IN - )
L 126 ___ C __ THE CALLING PROGRAM N L o )
2] 127 R e D T it R 1
128 c . e R, S
129 DIMENSION A(32,32),8(32,32) T -0 T T ;
S . _.o13c ¢ ; 3 _ @
. 131 COMMON/DATA/ALB '
e e — _._".______132-_______“_‘ B COMMON/ BOUND/BND,JHIST,M,N " R ;
@ 133 COMNON/KBOUND/BNDK» IHIST JMKANK - T o e om o S !
e e e e B4 COMMON/DATUM/XLEVEL,KHIST
115 DATA P1/3.1415927/ TTrTTmTmTm TR e e o s e - )
Q 136  ___ ___ PRINT 1 e @
137 1 FORMATCIH1,120C1H#)) T T T e TomoTrs T
138 PRINT 2
® 139 2 FORMAT(1HO,44%,'S UB R OUT INE I NVTRA" S
]40 PRINT 3“ . B -
; i 141 3 FORMATCTHO, 120 C1HA YL /27T
® _ Y62 1EV=O0 @
4 143 IFCIHIST.NEL1) GO TO 2000 o - T oTo -
] 144 U — —————— B T Lo TP T Py (
! ® T TTT U145 T ¢ READ DATA CARDS ’ - T @
146 N Sbeisinduiptntltvininiuiiuletuindddele btk sindotes hetminiuiptnintuiiubuiatmiati hdubainintutnhhaittuvistuhnbetua 3
147 REAG €54, END=20007 AWINGOW, AL EVEL - - h
1® . ... 148 4 FORMAT (2F20.0) @
149 7 7 ’ IWINDOW=IFIX(AWINDOW) Toon T - T -7
k N U £ B . LEVELSIFIX(ALEVEL)
; @ 151 IF((LEVELLEQ,1) JANDL CKHIST, eo .0)) 60 TO 3000 ~ T ° o o Tmormmm e o o - S
152 (mmm—mm—m—eme e necee——————— aaiante et e e n—cemcc e —cm— o —————
153 3 SHIFT ARRAYS 7777 ” - - - ; -
© ol 156 Cmmmmmee s e B el el - ®
155 CALL SHIFT(A,MK/NK) - oo -7 !
J V156 . CALL SHIFT(B,MK,NK) B . = R
@ . P2
{ E: © @
) . @ -~ . o - ———— twanten wemeeion bnars - —re mmte e e
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i
157 PRINT 7 - Tt ot
e 158 7 FORMAT(1HO,'ARRAYS A AND B SHIFTED') 2]
159 L e aal b T T R R RSO ———————— m——m e ———————— B LT
160 € _ __ INVERSE TRANSFORMATION o .
® 161 (e e R T et B L " e (3]
162 IF(MK.LT.1) GO TO 2000 :
1¢3 IF(NKLLTLT) GO 7O 2000 I - Tt T T, §
D L 164 IF((MKLEQ. 1) L AND.(NK.EQ.T)) G0 TO 2000 @ i
1¢5 T IF(MKL.EQ.1) GO TO 10 T T T T T e e e TTTITTTTT T o v o e
1¢6 IF(NK.EQ.1) GO TO 20
@ 147 CALL FFTCA,BsMKANK MK, MK#NK <17 T T e s - o
168 CALL FFETCALBsMKANK » MK MK 2=1)
169 GO TO 25 e - i
® L1700 10 CALL FFTCA,B,NK/NKsNK,=1) . ; . e !
171 €0 TO 25 ’ T o {
172 20 CALL FFTCA,H, MK MK MK p=1) :
@ 173 (o e v o e e i e ot o o o o s o o e R mmr o n m e —————— L TTTTITESITT ST s e e = = @
174 3 SCALE RESULTS
175 e = =t ot v o e 0 4 b o 0 At 1 o s P e s o o e T T T e s e
2] o176 25 D0 30 I=1,HK ®
122 7 00 30 J=1,NK TOTTT T e e e e T T m s
o 178 ACL,8)=AC1,) 7 (MKANK) :
(5] T 179 3077 CONTINUE . A T T T T T o |
180 PRINT 40
181 GOTTTTRORMAT (THOS ' INVERSET TRANSFORMATION COMPUTED™) e
Q@ VB2 e e e - —m——————— @
. 1637 T T ¢ REMOVE EFFECTS OF DATA WINDOW - Tt o - -
184 (= ——mm e —e e —— e ——————————— ————em————————
@ 1857 7T 43T IF(IMINDOWLEG.=1) GO TO 997 T - T . - TTmoTT T @
186 IFCIWINDOW.EQ.O) GO TO 50
] 167 1Evz-2 = Il - - e
o 188 PRINT 45 S
TTTTTTTUTTTTTTA89 TS T FORMAT (1HO, Y REQUESTED DATA WINDOW ISTUNAVALIABLE awa’) T mm e s e T i
16C RETURN ¢
4 @ TUTTTTTTUTTTT 461 TS0 T CALL WINDOWCALMKANK.=T,JEYYT T TTTTTTT S m e e e T T e - @ .
E 152 IFCJEVLNEL.=1) GO TO 55 .
163 1€y=-37"" T - R
() 154 RETURN &
155 SST T PRINT 60 - - TTT TmTTTmmI T I e e s s e v
166 60  FORMAT(1HO,'EFFECTS OF HANNING WINDOW REMOVED')
® - . EI R rr—— 197 - e C"--" __________________ - - o = - - 2 - o e e o 5 om0 % o9 i o PO e & i e o e s - PPN @
198 c LEVEL SHIFT
169 [ YL Y T R ETRPRPNP o ggiopiegepipmpanget pagoge gy STTTESSER TECTETET R ST S AT E LT S ST ———
i 0 2C0 997 1F(LEVEL.NEL.1) GO T0 1900 ®
] o 201 " XLEVEL=-XLEVEL T T m o e e e e Tt e s
k 202 00 998 I=1,MK
@ - ——— o ma— 2c3=-~—- t—————— e . e 00 998 J=11NK Shee mme en e e metrm e et 48 b e s e 4 4hw b Smtmbete ve s e m e e e e S Cupep—— —— — - @
2C4 ACLJ)=ACIAJ) #XLEVEL
t 2C§ 998 CONTINUE ™
S 206 FRINT 999, XLEVEL ®
: 207 999 T FORMATCIHO,"DATA LEVEU "SHIFTED BY THE "AMOUNT ™',F10.4) ~ ~ T T e - - - o
3 " 2c8 [ L e B R e e e L T Tt
le o ® |
) 3]
i
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: 209 ¢ JCOMPUTE BND, M, AND N IF NECESSARY - T - -
® _ . e 2210 Ceeem s emcconeaceo it aiainietuaite i et biiedtaisabsobeitated emme—— @ i
211 1900 IF(JHIST.EQ.1) RETURN
e e e @ V@ L REMK e et e e e e - -
Q 213 N=NK o
214 __ IF(uNDK(2),EQ.D) GO TO 1000, i B ) 4
215 [FEBNDK(4).EQ.0) GO TO 1000 Tttt T Tmm T o mm - )
® 216 . XUSFLOAT(1-N)#PI/BNOKC2) _ o _ 5 I
217 YL=FLOAT(1=M) #PI/BNDK (4) b i
o 218 _ __ . ___BND(h)=XL/2.0 o e _ _ '
o 219 BND (2)=-BND (1) &
220 END(3)=YL/2.0 3
] 221 BND (4)==BND(3)
10 222 __PRINT &1 e e e ® i
223 41 FORMAT(1HO, *SPATIAL DOMATIN DATA BOUNDARIES COMPUTED") :
. 224 . PRINT 410, BND(1) e e ~ :
1 © 235 410 FORMATCIH »5X, "MAXIMUM X',F10.%) Tt o @
226 . . _PRINT 420, BND(2)

‘ 227 42077 FORNMATCTH ,S5X, ' MINIMUNM R, F1074) : x
le __ . 228 __ PRINT 430, BND(3) o L L o |
3 229 430 FORFAT(TH ,5X,'MAXIMUM Y',F10.4) s o o i

- i 230 . . PRINT 440, BND(4)
® 231 440 FORMATC1H »5X, "MINLIMUM Y',F10.4) - Y
{ 232 PRINT 450, M . H
233 450  FORMATCIH ,5X,"NUMBER OF SAMPLES IN Y DIRECTION Vo147 - :
® . 2% PRINT 460, N N @ !
215 460 FORMATCTH ,5X,*NUMBER OF SAMPUES IN X DIRECTION '714) Trm T - - oL
, 236 mrsr=1 A g
{ © 217 RETURN i o — . T o @
218 i e mmeee—————— ———————— -
219 [4 FALLURE - - -
@ __ ... . . 240 (R it DT T Tl P s me—memena —————— e ——— ———————— S
241 771000 1EV=-4 T T e i TTTmmtTmor o T T
o 242 _PRINT 1100
O 243 1100 ~ FORMAT(THO,'*#+ DIVISION BY ZERO REQUIRED FOR COMPUTATION OF *., TTTTTmTTm T e ot - - @
244 8'THE BOUNDARIES OF THE OATA lN SPATIAL DOMAIN ***')
4 245 RETURN T -
® 246 2000 1EV=-1 e @
247 PRINT 2010 I o " o T T e e
X e 248 2010 FORMAT(1HO,*#4% INSUFFICIENT DATA aws?) 3
@ T T T 49 T RETURN - c o - T T Tt - N (2]
250 3000 _IEv==5 .
251 PRINT 3010 Tt T o
L 252 3010 FORMATC1HO,'#*+ LEVEL SHIFT REQUESTED BUT AMOUNT OF SHIFT NOT', @
T 253 T B' SPECIFIED ##a') ~ T e - 1
e 254 RETURN 3
{0 i e SO e e - N - - ®
a2ttrW 1470 EQUALITY OR NON-EQUALITY COMPARISON MAY NOT BE MEANINGFUL IN LOGICAL IF EXPRESSIONS ,
Q: e . L e o R @D ¥
42 - ) ) @
S, :
® e e . @
» B @ - B B e s - - - - 3 S S -
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1 ¢ SUBROUTINE: WEIGHT ¢
® _____ .. 2 C ____ AUTHOR: ROBERT WENTUAND_____ 11/76 e e e e e ]
3 ¢ LANGUAGE: FORTRAN “
4 c MACHINE: HONEYWELL_66/60 o
@ 5 CmmmommmmdamomfaaaalaallD DU PSS e cmeecmmmemmane n@ f
6 ¢ PURPOSE: MULTIPLIES THE SPECTRUM IN ARRAYS A AND B (WAVENUMBER at
] 7 c DOMAIN) BY ANY WEIGHTING FUNCTION(S) DESIGNATED BY THE USER.
© 8 e ottt oottt tulpirhedrkedd phetedeinlemtaintubule i padestohetuctndei ®
9 ¢ FIUTERING: TO FILTER MAGNETIC DATA THE FOLLOWING SUBROUTINES
10 ¢ MUST BE CALLED IN THE FOLLOWING ORDER:
@ 1 c TRANS: 2-D FOURIER TRANSFORMATION @
12 % WEIGHT: MULTIPLY SPECTRUM BY A WEIGHTING FUNCTION
13 C INVTRA: 2-D INVERSE FOURIER TRANSFORMATION
@ 14 (ommmmmmmmne S ———— e —m——em s ety ytrlytenkeedodotebogos === ©
15 ¢ FILTERS: THE FOLLOWING WEIGHTING FUNCTIONS MAY BE APPLIED TO
16 ¢ THE._SPECTRUM TO FILTER THE MAGNETIC _DATA_(SEE_INPUT)
¢) 17 c MIGRATION TO POLE @
18 ¢ UPYARD AND DOWNWARD COMTINUATION
19 C VERTICAL DERIVATIVE OF FLELD
© 20 C PSEUDD GRAVITY (THIS IMCLUDES MIGRATION TO POLE) @
. 21 ¢ USER SPECIFIED FILTER (SEE SUBROUTINE FUNCT) 5
22 c"--""-""-"'-"'""'.'Z::"::.-:"':"_'_'."'::‘.":-:." Jududnibodovbouvolvaiiootudusiupliiusbuiuinhoitaitanindoiedndniod 4
(2} 23 c INPUT = DATA CARDS: ]
. 24 ¢ CARD #13 SPECIFIES THE NUMBER OF WEIGHTING FUNCTIONS TO BE
25 c APPLIED TO THE DATA (NFUNCT). READ AS A FLOATING POINT
@ 264 ¢ NUMBER_FORMATC(F10.0) .. @
27 ¢ CARDS H2 TO NFUNCT+1: EACH CARD SPECIFIES A WEIGHTING .
28 ¢ FUNCTION. BY_SPECIFYING.THE _FOLLOWINGS )
D 29 ¢ JFUNCT: DESIGNATES WEIGHTING FUNCTION TO BE USED 9 .
30 c PARAT: WEIGHTING FUNCTION PARAMETER #1 !
31 3 PARAZ: WEIGHTING FUNCTION PARAMETER #2
® 32 ¢ JEUNCT IS READ.AS_3. CHARACTERS AND_THE PARAMETERS ARE o
33 ¢ READ AS FLOATING POINT NUMBERS. FOR EACH CARD -
34 ¢ FORMAT(I3,22X,2F25.5)
@ 35 ¢ WEIGHTING FUNCTIONSS (4]
36 C MIGRATION TO POLE
37 ¢ JEUNCT="M1G 'RATION
) 28 c _PARAT= INCLINATION OF_THE EARTH'S. FIELD ®
39 ¢ PARA2= DECLINATION OF EARTH'S FIELD
40 ___ C _______ UPWARD OR DOWNWARD CONTINUATION e e e e
i® 41 c JEUNCT='CON'TINUAT[ON ® !
{ L2 C PARAI= CHANGE IN MEASUREMENT ALTITUDE
43 ¢ POSITIVE-UPWARDS NEGATIVE-DOWNWARDS
® bl € PARAZ= UNUSED . e e e . @
] 45 ¢ VERTICAL DERIVATIVE
L4 ¢ JFUNCT='DER'IVATIVE
] 47 ¢ PARAT= ORDER OF DERIVATIVE 9]
" 48 C PARAZ= UNUSED
k¢ N L9 C PSEUDO GRAVITY
{i©: 50 ¢ JEUNCT='PSE‘UDO_. L
i 51 3 PARAT= INCLINATION OF EARTH'S FIELD .
I 52 ¢ PARA2= DECLINATION OF..EARTH'S_FIELD o
i © (]
B e e e e e o e e et i e .. G i




e

SesitinA e e et B Ly £, mgg\ NG AR b St &
) &
t
. T
® ~ 21786 01 03-23-77 15.897  SUBROUTINE: WEIGHT T LABEL WEIGHT PAGE @
53 ¢ IF PARA1=90,0 MIGRATION TO POLE IS NOT APPLIED :
@ 54 ¢ USER_SPECIFLED. EUNCYTION._(SEE_REQUIRED_SUBROUTINE EUNCT) " D
55 ¢ JEUNCT='FUN'CTION .
56 C PARAT=..UNUSED :
® 57 c PARA2= UNUSED '
88 C INPUT = COMMON_STORAGE
59 ¢ A (WAVENUMBER DOMAIN).
e 60 C B (WAVENUMBER DOMAIN) . ®
61 ¢ BNDK
62 c THIST o — o s e
® 63 ¢ KHIST ©
L4 ol MK
65 c NK
1] 66 c THE. _INPUT_SHOULD_BE..STORED_IN_THE ARRAYS A_AND_B_SO_THAT.THE @
67 c X DIRECTION WAVENUMBER (K(X)) INCREASES WITH INCREASING
68 c COLUMN_LNDEX._AND..SQ .THAT..THE ¥ DIRECTION WAVENUMAER (K.(Y.))
@ 69 c INCREASES WITH INCREASING ROW INDEX. ®
70 C QUTPUT = COMMON_SIOQORAGE
71 ¢ A-FILTERED (WAVENUMBER DOMAIN) .
@ 22 ¢ B~FILTERED.. (WAVENUMBER.DOMAIND o
73 C THE QUTPUT 1S STORED IN THE ARRAYS A AND B IN THE SAME WAY
74 c THAT THE INPUT WAS STORED.
@ 75 [« QUTPUT =~ SUBRQUTINE ARGUMENT @
24 o 1V
77 (o mm oot e memccmmmmmmna e SRR —
9 78 c-. REQUIRED SUBROUTINE FUNCT ... .o i e . @
79 c THIS SUBROUTINE ALLOWS THE USER TO APPLY A WEIGHTING FUNCTION
80 ¢ OF _H1S_CHOLCE_BY SPECIEY.ING. ITS PROPERTIES_IN A_SUBROUTINE
® &1 c NAMED FUNCT. FUNCT HAS THE FORMs : @
8> ¢ FUNCICXORIG-A78 2 AKX LAKY - NAMELT)
23 c WHERE:
e g4 C .. JORIG: INDICATES. ORIGIN_OR.DC.TERH_OF SPECTRUM @
8Ss [ 0: AKX AND AKY NONZERO
B& c 11 AKY=AKX=C
2] 87 c Az REAL PART OF DATA ]
88 c Bz IMAGINARY_PARI_QE_DATA
89 C AKX: X WAVENUMBER
@ 90 ¢ AKY: Y WAVENUMBER . _ ©
91 ¢ NAMEIT: NAME OF WEIGHTING FUNCTION
92 C THIS__ROUTINE WILL CALL FUNCT ONCE_FOR_EACHM PIECE_OF DATA
v} 93 C IN THE AREA OF STUDY ©
94 c NAMEIT IS_A_CHARACTER_ARRAY DIMENSIONED AT 4, EACH ELEMENT
95 ¢ OF WHICH CONTAINS 6 LETTERS OF THE NAME OF THE
© 96 Co WETGHTING FUNCTION BEING APPLIED. ©
97 c EXAMPLE: LOW PASS FILTER
98 c .. SUBROUTINE FUNCT(IORIG,ArBsAKXe AKYSNAMEIT)
® 99 ¢ DIMENSION NAMEITC4) ©
100 ¢ DATA_NAMEIT/GHLOM PA,6HSS F1,GHLTER ,6H !
i 101 c RESQRT (AKX A% 2+AKY##2)
Q! 102 ¢ IF(R.LT.0.2) RETURN .. ®
" 103 c A=0.0
. 104 C B=0a0 . ...
e e
) 7]

g
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105 ¢ RETURN
106 C END
107 (eemmm - ——————— ——————————— Py U O

e e = emeeceee 108 il € oo DIMENSIONS: THE ARRAYS A AND. B.MUST.BE.DIMENSIONED. IN_THE
109 c CALLING PROGRAM AND THIS SUBROUTINE SO THAT THEY WILL
110 C HOLD ALL_OF THE DATA., THUS SET THE DIMENSIONS OF THE ARRAYS
11 [ A AND B SO THAT: ACMK,NK) AND B(MK,NK).
112 it koo ettt it e R ittt et osiiytmbiod leptoohhndenied
113 C ARGUMENTS:
114 o A: REAL PART_OF DATA . ... ..
115 [» BEFORE: REAL PART OF DATA IN WAVENUMBER (K(X),K(Y))
116 c DOMAIN.
117 ¢ AFTER: REAL PART OF FILTERED DATA IN WAVENUMBER
118 c KXY AKCYII DOMALIN
119 C B: IMAGINARY PART OF DATA
120 ¢ BEFORE: IMAGINARY PART OF.DATA..IN_WAVENUMBER.
121 c (K(X),K{Y)) DOMAIN.
122 [ AFTER: IMAGINARY PART OF FILTERED DATA IN WAVENUMBER

’ 123 c (K{X),K(Y)) DOMAIN,

124 c BNDKz: BOUNDARIES OF DATA IN WAVENUMBER_DOMAIN.
125 c BNDK (1) MAXIMUM K(X)
126 c BNDK(2) s, MINIMUM_K(X)
127 I BNDK (3): MAXIMUM K(Y)
128 c BNDK(4): MINIMUM K(Y)
129 [ 1EV: EVENT FLAG
1.30 c =1= INSUFFICIENT._DATA
131 ¢ -2= DIVISION BY ZERO REQUIRED FOR APPLYING WEIGHTING
132 c FUNCTION
133 c ~3= REQUESTED WEIGHTING FUNCTION(S) UNAVALIABLE
134 c 0= OTHERWISE
135 3 IHIST: SET TO 1 IF BNDK, MK, AND NK HAVE BEEN SPECIFIED
136 o OTHERWISE O e
137 ¢ JFILTER: DESIGNATES. WEIGHTING FUNCTION (SEE INPUT - DATA
138 o _CARDS) e e e
139 c KHIST: SET TO 1 IF THE DATA HAS BEEN LEVEL SHIFTED TO A MEAN
140 C VALUE _OF ZERO BEFORE TRANSFORMATION, OTHERWISE 0
141 c MK: NUMBER OF SAMPLES ALONG K(Y) AXES IN WAVENUMBER
142 C (K(X) »K(Y)) DOMAIN. __.
143 c NK: NUMBER OF SAMPLES ALONG K(X) AXES IN WAVENUMBER
144 C (K(X),K(Y)) DOMAIN.
145 [ NFUNCT: NUMBER OF FILTERS TO BE APPLIED TO DATA
146 < PARA1: FILTER _PARAMETER #1 SEE INPUT DATA CARDS (ABOVE) AND
147 C DEFINITIONS (BELOW)
148 (¥ PARA2: FILTER PARAMETER #2 SEE JINPUT DATA CARDS (ABOVE)_AND
149 c DEFINITIONS (BELOW)
150 (e e e e e e e plmihuiodoriaabedatirofuvimdpibodosibitsmiorisiedtuld hodvptirsiudind
151 c DEFINITIONS
152 [ Sodmindmindoindeteimnirinfutatnieduitviotuinbubebeduindbaiutnbababrintsuinde i bndndudadudutedaduie stebiniwiniulnbehufuiniol budad
153 DCF: DIRECTION COSINES FOR EARTH'S FIELD

154 DCF(1): L (Y OR NORTH DIRECTION COSINE)

4

C
155 C DCF(2)Y: M (X OR EAST DIRECTION COSINE)
156 C o e DCF(3): N (VERTICAL DIRECTION COSINE) _ _ =

PAE ) e

e

® 0 © © © © 6 ©® © ® © ©® © © © 0 © O 6 ©® o
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157 ¢ DISTANCE: VERTICAL DISTANCE BY WHICH FIELD PLANE OF
@ 158 ¢ _ OBSERVATION IS TO BE DISPLACED_(CONYINUED) (POSITIVE = o ®
159 c UPWARD » NEGATIVE =~ DOWNWARD) N
160 ¢ IORDER: ORDER.OF VERTICAL DERIVATIVE ¢
® 161 ¢ NDIST: NEGATIVE FLOATING POINT DISTANCE (SEE DISTANCE ABOVE) . c @
162 [ OR:_ORIENTATION QF THE EARTH'S MAGNEYIC FIELD )
163 ¢ ORC1)2 INCLINATION 5
© 164 ¢ -~ OR(2): DECLINATION . e e e @
165 £ oo o e o e ot e e o o 1 o 0 e o e e ¢
166 ¢ SUBROUTINE REQUIRED: . . .. _.
@ 167 C DCOS (H. L. YARGER) @
168 [ FUNCT C(OPTIONAL .=.MAY RE SUPPLIED BY USER)
169 (mmmm e e o mmm —t e e e ¥
@ 170 SUBROUTINE WEIGHT(IEV) . e
171 DIMENSION BNDK(4),ORC2),DCFC3) /NAMELT(4) §
172 C.‘.?.:'...“.‘.'.""‘"‘""“""""""‘"'""-"-""'"'""--"'--"'"“'"-"-._-: --------------- faadded
S 173 c THE FOLLOWING DIMENSION CARD MUST BE SET BY THE USER SO THAT @ {
4 g ¢ THE_DIMENSIONS. OF THE_ARRAYS_A_AND B AGREE_WITH TYHQSE SET IN H
; 175 ¢ THE CALLING PROGRAM. f
@ 176 C"‘"""’::"":"""-:":'«‘.-'.‘"-"""":.‘:".'".T"..'_'T.’T.-.""_-'""—Z'"" ---- fvbusheodnsdbonbvgbophogioedasddon @
177 c
178 DIMENSION A(32,32),B8(32,32) e o . —— ¢
@ 179 ¢ S ¢
180 COMMON/DATA/A B E
181 COMMON/KBOUND/BNDK, THIS T, MK,NK F
] 182 COMMON/DATUM/XLEVEL,KHIST. Qi
. 183 INTEGER MIGRAT,CONTINADERIVA,FUNCTI,PSEUDO ;
184 REAL NDIST . i
L] 185 DATA PI/3.1415927/ - ® i»
186 DATA MIGRAT/3IHMIG/ i
{ 187 DATA CONTIN/3HCON/ [
@ 188 DATA DERIVA/3HDER/ 1]
189 DATA FUNCTI/3HFUN/
190 DATA PSEUDO/3HPSE/
(i) 191 PRINT 1 @
192 1 FORMAT (1H1,120C1H*))
193 PRINT 2 i
@ 194 2 FORMATCIHO,43%X,'S. U B R O UT INE WETIGHT ® i
L 195 PRINT 3
196 3 FORMATCIHO,120¢ 1 H* Y2001 10)
® 197 1EV=0 @
198 IMTP=0
199 tuoc=0
1 9® 200 1vD=0 )
201 1PG=0 , s
202 1EUNCT=0
® 203 IDROP=0 ® i
. 204 INFUNCT=0
b 205 (rrmmmmccccrcamnccnecan - - - - - g e . 2 P et i O 9 Y e Gt B Y St 0 o o 4 e ot e y
. o 204 C.. READ DATA CARDS —_— . e
¢ 207 (e mmemrcr e ca—— —————— 1t o e e et 0l o o o 0 - - ————— - e o o A
: " 208 READ(5’1]r.END-‘?OQO),»ANFuNCT
; o @
i .
(‘ "
g & L]
4 .
i ¢
4/ T T e e
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209 11 FORMAT(F10.0)

210 NFUNCT=IFIXCANEUNCT)

211 PRINT 102, NFUNCT

212 102 FORMAT (1H0, 'NUMBER OF WEIGHTING. EUNCYIONS DESIGNATED IS *,13)

213 IF(NFUNCT.LTL1) GO TO 2000

214 105, INFUNCT=INFUNCT+]

215 IFCINFUNCTL.GTLNFUNCT) GO TO 500

216 READ(S,T10,END=9000) JFUNCT,PARAT,PARA2

217 110 FORMAT(A3,22%,2F25.5)

218 c S

219 ¢ MIGRATION TO POLE

220 c

221 IF(JFUNCTLNE.MIGRAT) GO TO 200

222 111 IMTP=1._. ... —

223 OR(1)=PARA1

224 ——_..0R(2)=PARA2 . . _.

225 PRINT 195

226 195 FORMATCIH »5X,'MIGRATION TO POLE®)

227 GO TO 105

228 (¥ U

229 c UPWARD OR DOWNWARD CONTINUATION

230 [ e

231 200 IF(JFUNCT.NE.CONTIN) GO TO 225

232 DISTANCE=PARA1

233 NDIST=-PARA1

234 IFCCOISTANCEAGTAlu0E~35)00RA(DISTANCELLT..~1..0E=~35))_60.T0._202

235 1ynC=0

236 PRINT 201___

237 201 FORMAT(TH »5X,'UPWARD OR DOWNWARD CONTINUATION FOR DISTANCE OF'.

238 ' 2ER0 REQUESTED = WEIGHTING FUNCTION NOT APPLIED')

239 IDROP=IDROP+1

240 GO TO 105

241 202 tunc=t

242 e IF(DISTANCE,LT.0) PRINT 203,NDIST ___ . .

243 203 FORMAT(1H »5X,'DOWNWARD CONTINUATION OF DISTANCE OF *,F10.3)

244 IF(DISTANCE.GT.0) PRINT 204, DISTANCE

245 204 FORMATC(TH ,5X, "UPWARD CONTINUATION OF DISTANCE OF ',F10.3)

246 60 10 ._105

247 ¢

248 € ____ _VERTICAL DERIVATIVE B

249 c

250 225 IFCJFUNCT,NE.DERIVAY GO TO 230

251 1vp=1

252 ORDER=PARAT _ _

253 10RDER=IFIX(PARA1)

254 PRINT 226+ IORDER -

255 226 FORMAT(TH »5X,'VERTICAL DERIVATIVE OF ORDER ',I3)

256 GO T0 105

257 c

258 c PSEUDQ GRAVITY

259 ¢ —

260 230 IF(JFUNCT.NELPSEUDO) _GO_TO_250 T

e © © 06 & © © ©® & © © © © © e o 9 © 9 o ©

® © @ © © © © © © © © © © © © © © O © © ©

oy




k& s 3
Sstise AR s hoiabmasese Bt A Bl & s RS PRRSE A L T R T et i Sl

21786 01 03=-23-77 15.897 SUBROUTINE: WEIGHT LABEL WEIGHT PAGE 6
261 I1PG=1
262 PRINT..231
263 231 FORMAT(1H »5X,*'PSEUDO GRAVITY")
264 IDUM=IRLXLPARAL)
265 IFCIDUM.EQ.?0) GO TO 105
266 60_T0_111
267 4
268 c USER..DES IGNATED..FUNCIION
269 [4
270 250 1F(JFUNC T NELFUNCII)._GO._TO 498
271 ) 1FUNCT=T
272 CALL _EUNCT(D,0.0,0.0,0.0,0.0,NAMELT)
273 PRINT 251,(NAMEITCI1)»11=1,4)
274 251 FORMAT(1H »SX.'USER.DESIGNATED _FILTER: ',4A6)
275 GO TO 105 .
276 c -
277 4 REQUESTED FILTER NOT AVAILABLE
278 I
279 498 PRINT 499, JFUNCT
280 499____FORMAT(IH ,5X,'DIRECTIVE ',A3."' UNKNOMN') .
281 IDROP=IDROP+1
282 G0 .TO 105
283 500 NFUMCT=NFUNCT~1DROP
284 TEC(NFUNCTLLTL1) GO TO 9020
285 [ R Rl D D ettt ble et dded el Dl b e i
286 c COMPUTE DIRECTION. COSINES_FOR._MLGRA'LLON -TO_POLE
287 (mmmmm e m e m e e m - ——————————— R L e LR DL D D
288 1ECIMTRONEL L)Y _GO._TO_ 1062
289 PRINT 1010 .
290 1010 _FORMATICIHDA'DIRECTION COSINES COMPUTED')
291 PRINT 1015, ORC1)
292 1015.__FORMAT(1H »5X,*INCLINATION OF EARTHS_FIELD _*,E10.4)
293 PRINT 1020, OR(2)
294 1020___FORMATC1H »SX,*DECLINATION OF EARTHS _EIELD__ '»F10.4)
295 RAD=P1/180.0
296 QR ==0R(IIARAD
297 OR(2)=0R(2)*RAD
298 CALL DCOSCORADCF).
299 PRINT 1025, DCF(1)
300 .. 1025 FORMAT(IH ,5%,'L (Y OR NORTH DIRECTION COSINE) ‘,F10.4) _ . — - = . s
301 N PRINT 1030, DCF(2)
302 1030 FORMAT(1H »5X,*M (X OR EAST DIRECTION COSINE)D '»F10,4)
303 PRINT 1035, DCF(3)
304 1035___FORMATC(TH ,5X,"N.. (VE&LICAL DIRECTION. COSINEL~,wLL10 4)
305 [ e e Snhalutnddededeie it ade bttt badiad m————— -
06 C .. APPLY FILTERS . s e e - et —
307 Comomm o o e e e
208 1062  IFES(NK.EQR.1).AND.(MK.EQLT)) Go T0_ 9000
309 IF(NK.LT.1) GO TO 9000
310 TF(MKLLTL1) GO YO 9000. . .. ...
31 IFCIHIST.NELT1) GO TO 9000 -
312 MHPA=(MK/2)+1 ...
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313 NHP1=(NK/2)+1
314 DKX=(BNDK(1)~BNDK(2)) /FLOAT(NK=1) e,
315 DKY=(BNDK(3)=BNDK(4)) /FLOAT(MK=1)
316 DO 1100 1=1,MK _._._. —_
317 DO 1100 J=1,NK
318 1F(I.NE.MHP1)_G0_TO0 1070
319 1FCJ.NELNHPT) GO TO 1070
320 (4 . [,
321 c DC TERM AKX=AKY=0
322 c P
323 AKX=0.0
224 AKY=0.0
325 ¢
326 c MIGRAT.ION_TO_BOLE
327 o
328 TFCIMTPONEL1).60..T.0 1065
329 IF(KHISTLEQ.T)Y GO 'TO 1065

. 330 ALPHAZ1.0/C(SIN(ORCIII) *#*2)
331 ACL,3)=ACT,J)%ALPHA
332 BCI,J)=BLI,L)*ALRHA
333 c
334 (4 USER_DESIGNATED_FUNCTION -
335 c a
336 1065 TFC(IFUNCT.EQ.1) CALL FUNCY(1,AC10,J),B(1sJ),0.0,0,0,NAMEIT)
337 60 TO 1100
338 In
339 ¢ TERMS WHERE AKX AND AKY ARE NONZERO
340 c
341 1070 AKX=BNDK(2)+{(DKX*FLOAT(J=1))
342 AKY=BNDK (A)+(DKYXFLOAT(I=1))
343 4 ’
344 [ MIGRATION T0O_POLE
345 ¢
346 LFCIMTP,NE,1) GO _T0 1075
347 R=SQRT (AKX *#2+AKY #%2)
348 SEDCELII*AKX+DCF(R)AAKY
349 ALPHAN=(R*#2) % ((DCF(3)x#2)*(Ra*2)=(S**2))
350 ALPHAD=((DCF(3)a%2) # (RaA*2)+(SH42)) wn2
351 IFCCALPHAD.LT.1.0E=35).AND.(ALPHAD.GT.=1.0E=35)) GO TO 9015
352 ALPHA=SALPHAN/ALPHAD R
353 BETAN==2 ,0%S*DCF(3)*(RW#3)
354 BETASRETAN/ALPHAD .
355 ATEMP=A(1,J)
356 BTEMP=B(1,J) e
357 ACI,J) SATEMP*ALPHA=BTEMPARETA
358 B(1,J)=BTEMP*ALPHA+ATEMPABETA
359 c
360 (o UPWARD AND DOWNWARD CONTINUATION
361 [4 .
362 1075 1FC(IUDCLNEL1) GO TO 1076 _
363 ARG=EXP(NDIST*SQRT (AKX **2+AKY**2))

e et e 364 ACL,J)=A(T,d) *ARG e .
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) 365 B(I,J)=B(1,J)*ARG
© 366 c . . .
: 367 ¢ VERTICAL DERIVATIVE
; 368 e o
@ 369 1076 IF(IVD.NZ.1) GO TO 1077
370 ARGEZ((1.0/0RDERIASQRT (AKX **2+AKY %#2)) » ¥ JORDER
371 ACI,JY=ACI,J) %ARG
] @ .372 BCI,J)=BCI,d)*ARE ._ __ —
! 373 ¢
374 ¢ — - . PSEUDO. GRAVILY
(] 375 c
374 1027 1FCIPG.NEL1). GO 10 1099
377 ARG=SQRT (AKX #*2+AKY N4 2)
1 ® 378 ACLrdY=AC1,0) % ARG
) 379 B(I,J)=BCL,J)*ARG
: 280 t [
L) 381 ¢ USER DESIGNATED FUNCTION
382 ¢
383 1099 1FCIFUNCTLEQ.1) CALL FUNCT(1,ACI,J)sBC17d) rAKXsAKY,NANELT)
{ @ 384 1100.__CONTINUE.
385 c
386 ¢ FINISHED FILTERING
® 387 ¢
288 1FCIMTP,LERLI)_PRINT 1200
389 1200 FORMAT(1HO,'SPECTRUM MULTIPLIED BY MIGRATION TO POLE WEIGHTING'»
1 @ 390 B _FUNCTION®) __
. 391 IFCCIUDC.EQ.T) JAND.(DISTANCELGT.00) PRINT 1210
. 392 1210 _FORMAT(1HO, ' SPECTRUM_MULTIPLIED BY_ UPWARD_CONTINUATION'.,
& 393 &' WEIGHTING FUNCTION')
394 1FC(IUDC.EQ.1)  AND.(DISTANCELLT.0)) PRINT 1215
395 1215 FORMAT(1HO,"SPECTRUM MULTIPLIED BY DOWNWARD CONTINUATION®»
© 396 8" WEIGHTING FUNCTION'Y __ L
397 IF(IVD.EQ.T) PRINT 1220
: 398 1220._FORMAT(1HD,'SPECTRYM _MYLTIPLIED BY VERTICAL DERIVATIVE WEIGHTING'.
15 399 &' FUNCTION')
400 IFCIFUNCILEQ,1) PRINT 1230
p 401 1230 FORMAT(1HO,'SPECTRUM MULTIPLIED BY USER SPECIFIED WEIGHTING',
i Q 402 &' FUNCTION:')  _ . _._
403 IFCIFUNCT.EQ.1) PRINT 1240, (NAMEITCII)o11%104)
404 1240 __FORMATCIH ,10X,4A6) _ .
] @ 405 IFCIPG.EG.T) PRINT 1250
406 1250 FORMAT(I1HO,'SPECTRUM MULTIPLIED BY PSEUDO GRAVITY WEIGHTING ',
407 &' FUNCTION®)
iz 408 RETURN ... _
] 409 (= mmnee ————————— —————— T ————
410 € .. FAILURE e e
i 0 411 o mmmm e LT DI DT T T TS B P — ==
412 9000 tEVE-1
<t 413 PRINT 9005
' 414 9005. FORMAT(1HO," %% INSUFFICIENT _DATA. ###2) —_—
;‘ 415 RETURN
416 9015 _ 1EV=~2 _ : —
o
(-4
0 T
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9
417 PRINT 9017 ¢
® 418 9017 _ FORMAT(1HO,'**x% DIVISION BY Z2ERO REQUIRED FOR APPLYING WEIGHTING'. @
419 &' FUNCTION #*4#?f) v
420 PRINT 9018+ 1,J,AKX2AKY. ot
) 421 9018 FORMAT(IHO,'I=",13,5X,"0n,13,5%, AKX =" »FT.2+,5Xs "AKY=',F7.2) ‘ &
422 PRINT_9019,ALPHAN,ALPHAD :
423 9019 FORMAT(1HO,*ALPHAN=',E10.3,10X,*ALPHAD="',E10.3)
® 424 . RETURN L L]
425 9020 1EV=-3
426 PRINT 9025
D 427 9025 FORMAT(1HO,'%%% REQUESTED WEIGHTING FUNCTION(S) UNAVAILABLE *#%') ]
428 RETURN
429 END
® sadwrW 7 MEMORY_EXPANDED.. USE SLIMITS QR _CQRE= _OPTION FOR NEXT RUN @
L) n T T T '—' @
9 147]
e Q
e . —- 7]
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® 28403 02 03-32-77 17.117  SUBROUTINE? OUT LASEL 0OUT P LGE 1
1 C SUBROJTINE! OUT
2 C FUTHOR? ROBERT Le WENTLAND
(1] 3 c LANGUAGE: FORTRAN
i C MATRIWE L HONEYHELT T6E750
5 I el D e
e [ c PURPOSET PRINTS PLOT(ST REPRESENTING PROFILE(SY ALONG ANY ROW
4 c OR COLUMM OF A TWO ULMENSIONAL ARRAY. THE NUMBER AND
® ) C TOSATLI0N UF TrE FROFALE(SYT ARE SPEGIFLED 5Y THE USER.
; 9 Com==msmmcaccaa- eemcamemaa rmmemcremea e e e s acmme———e e, ——— remman————-
4 10 € THEUT = 0ATLTCARUT(S)™ ™~
3 11 C CARD #1t DEFINES TYPE CF DATA TO BE DISPLAYEDR FORMAT(7F10.d)
S 12 4 ARGUMET B {7 TYPE OF CATR 1O 9 UISPLAYED
13 c 1.0= SATA IN SPATIAL [CMAIN
E 14 C 2.0= GATA 11l WAVENUMBER OGAATIN
O 15 c ARGUMENT #2% PLRT GF DATA TU BE OISPLAYED
1€ ¥ 100 REALTRART
17 c 2.0= IMAGINARY PART
@ 18 c ARGUMENT 131 TYPE ™ GF PROFITE
19 c 1,0= ROM
28 ¢ 2+ 0= CULUNH
® 21 c ARGUMENT #4: PLOT UPPER AND LOWER LIMITS SPECIFICATION
22 C TVIT FLCT "HAX AR HMIN TO BE SPEVIFIED OF CFRO 712
23 c 2.6= PLCT MAX AND MIN TO bE GCOMPUTED 8Y FINDING
(2] 24 o UATA WMEXTANG MIN
25 c ARGUHMENT 053 MAXIMUM NUMBER OF COLUNMHS OR ROWS TO 8E
: 26 C TISPUAYED
1 27 C ARGUMENT #61 NUMpER OF FIRST ROW OR JOLUMN TO BE
5 . 28 C UISELAYED
2¢ C ARGUMENT #71t LUCREMENT DETWEEN ROWS OR LOLUMAIS
i O 33 ¢ CARD #2 T (READTGHUY T IF aRGUMENT G OF CAR T #17HOLOS 10 PLOT
31 c EXTREMES = MAXIMUM AWD MINIMUM FIELD VALUES
32 T FORPLTTZFZ5.5)
e 33 Cc ARGUNENT #1t AXIMUN
34 T ARGUMENT #2Z & MININUH =
: 35 c INPUT = COMMON STORAGE
ie© 36 T X
37 c B8
33 C )
16 39 c BNDK
(N C IN
31 c MK
] @ 42 C N
3 43 ¢ NK
3 44 C THE UATA SHOULD BE STURED IN ARRAYS A ANUG © SO THAT THE
i) 45 c X OR K(X) COORDINATE INCREASES WITH INCREASING COLUMN
46 ¢ INDEXANDTSD TRAT  THE™Y OR K(Y) "COORDINATE "INCREASES WITH
47 4 IMCREASING ROW INDEXa
) ) C OUTAUT =" SUBRGUTINE ARGUNERT
3 c I8
2t 53 T OUTPUT = PRIRTED
1 ©: 51 c PLOTS AS SPECIFIED IN DATA CARDS
o 572 LT T L L E e R e P L b e e e e e B e R e L
{ o
Q
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28403 €2 (3=31-77 17317 SUBROUTINE: OUT LABEL QUT PAGE
53 C CIMENSIONS: THE ARRAYS A AND B MUSTY 3E DIMENSIONED IN THE
54 C CALLING PROGRAM AND THIS SUSBROUTINE SO THAT THEY WILL
55 ¢ HOLL ALL CF THE UATAs THUS SET THE DIMENSIONS OF A ANC 8
56 c S0 THAT A(MyN) & BUIMsN) OR A(HK.HNK) & B{MK,NK)
R 57 [ DEPCHUING. Q4 _THE_NATURE _QF _THE DATA TO BE PLOTEGD.
58 Cmm e om = o it 1n o e e 4 {1 e 7 e 4 0 o e
59 G ARGUMENTS?
60 c A: REAL PnRT OF DATA
61 [0} Amgjmesr LIMITS FOR_Z AXES OF PLOT
62 [ AMPULY Y HAXTHDM 7 VELUE
e 63 c AMP(2)t MINIMUN_Z VALLUE
-1 c 3t IMAGINARY PART OF LATA
65 C BN ! BOUNDARIES OF DaTA IM SPATIAL DOMAIN
66 3 BNC (1) E MAXINON X
67 c BiNC (2)1 MININUM X
hE [+ BHL T3V MAX LAUHTY
— 69 C buD(L) s MININUM Y
79 c BNOK? QOUNDARIES OF ZATA IN WAVENUMBER DOMAIN
71 C BHUK (1)t MAYIMUM K(X)
) 72 c BHDK(2Y ! MLuIMuM K(X¥)
73 [y BHIK(3) 2 MLAIMUM_K(Y)
74 4 BAIKTL) £ MINIHUMTK (V)
* 75 C IEVE EVENT FLAG
76 c -1= INSUFFICIENT DATA
77 C 9= ThZIRWISE
78 C M2 MUMBER OF SAMPLES ALONG X AXES IN SPATIAL UOMAIN
7¢ [% MK: HUNIER OF SAMPLES ALGNG KI(X) AXES IN WAVENUMBER DOMAIN
an c Nt NUVRER OF SAMrLES ALUONG ¥ AXES IN SPATIAL OCKALN
g1 o] NXt BUM3BER OF SAMPLES ALONG K(Y) AXES IN WAVENUMSER POMAIN
a2z [3 NTYPEt SPECIFIES TYPE OF PLOT(S)
£3 c NTYPF(1)t TYPE CF LATA TO 8E DISPLAYED
84 C 1.0= UATA in SPATIAL UOMAIN
85 c 2,C= JATA IN WAVENJUMBER DOMAIN
g6 C NTYPE(2) i PARTTOF GATA TG 3E UTSPLAVED
87 c REAL PART
CY C Ve EGINARY PaA®”
89 [ NTYPE(3)1 TYPE OF PROFILE
30 C 1. 0= ROW
91 C 2+ C= COLUMN
92 C STYPEUW T AL0T TIFMITS SFECTIFICATION
93 [v 1,0= PLOT UPFER AND LOWER LIMITS SPECIFIED
EDS [+ TN AMP T
95 c 2.0= COMPUTE AND USE DATA MAXIMJM AND MINIMUM
98 C VALJES FOR UPPER AN) LOWER FLOT LIAITS
97 C NTYPE(S): MAXINUM NUNBER OF COLUMNS TO BE UISFLAYED
9R [ NTYPE (/)¢ wUMAERTDF FIRST ROW OR COUUMNTYOTBE STSPLAYVED
. 99 ] NTYPE(7): INCREMENT BETWEEM RUWS OR COLUMNS
1020 [T T e LI TR PR PP P
101 C SUBROUTIMNES REQUIREQ:
102 C PLOT (VERSIGH 5) (YARGER = WENTLAND)
103 c STRIP (VEP°ION 3) _ (YARGER = WENTLAND) _
104 (T T e B e L L DL L EE L P PP P e Py
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117 SUBROUTINE! OUT

28403 02 03-31-77 _ 17.11
10¢ SUBROUTINE JUT(IEV)
10¢€ DIMENSLON MOREL (L) sMORER (41 4 MCRETH)
107 GIMENSION BND(4) ¢ENDK(4)

- icd N TMENSIOH NTYPELZ)YATYPE(7) yAMP(2) et
109 OIMENSION ALIM(L) JLAB(15),IPLOT(53,20)
110 L L S et B - mememecmecsces s ee==o
111 c THE FOLLOWING DIMENSIO. CARD MUST BE SET 6Y THE USER SO THAT
112 C TRY STHERSIONS GF THE ARRAYS < ANU B AGREE WITH TRISE SET IR
113 c THE CALLING PROGPRAMe
114 T T E T T R T D e ey
115
11 € GIMETSTON A (32732158 (32,32)
117 C
118 COMMON/LATAZAY B
119 COMMON/SOUNL/3ND ¢ JHIST s My N
128 CORMDNZREOUNT7 UK, IAIST A RK
121 CATA HORER/UH sth  RyLHEAL 4HPART/
122 DAETA MARELZ GH IM.&HHGru’EnuRY ~yUHPART/
123 GATL LuE(1)/6h MAG F/

v 128 CRTA CAZ(2Y768FLy INT7
125 DATA LAB(L)/BH /
s 12€ CRTL CABR7ER X 7

127 OATA L /65 Y /
2@ GETR LASRWZEH KXY 7
129 UATA LABCW/BH KLY) /
137 IEV=D
131 ormmrmmm e ———— - - i 40 M S SN Sm S G- n e
132 [4 REIG OSTECARLS
133 Cmmmms oo mean o emmamar e m .- ——————wmSSmsaMmmSSSessemoemeooemon oS on o
130 RELS U5y 3yENI=0000) (RIYFE(IITII=1,7)
135 3 FORMATITFL0. 1)
135 U0 & ~1=147
137 HIYPE(LI)=1FIX(ATYPE(IL))
138 3 CONTINIE™ .
139 IF(UTYPC (L) eNECL) GG TOU 8 )
fug@ RESDUST 6, ENDEVTI N AMF LY VAHP(2)
141 6 FOKMAT(2F23.5)
157 [eomeemmsorc~omas T e DL T LR Sk DDl

. 143 c INITILIZATION
144 - SR L s St b b e R E L e L bbb bl bindninkd
145 8 DO 3 II=1sn .

I s ST AT T IFLUTYPE(2) WIiFe2) MORE(II)=MORER(IIy™ — =~ ~77==— == @ =
1647 IF(NTYPEL2) 4EQL.2) MORE(L))=MOREL(II)
158 ) CCLTTUE
149 LaR(13)==1

o s s g g TTUTTT T IF(NTYPELL) WMETEY G0 YO 1600 T e T e ——
151 = (emmeemeesmnecmc oo e amce e ese— —me— m——————— - 2 e 0 e e
152 o SPRTIAL “01KTH_IdGRcMEJTS"W"D’uEr”VNIQG POINT
153 T ettt D A
154 e (B T (T =5NO (2 ZFLOXTTR=17
155 UY=(BHI(3)-5N2(4))/FLOAT(M=-1)
155 WFGINXEBRRT2)

]
]
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157 BEGINY=8KR (L) “
158 IF(NTYPE(3)«NE«1) GO TO 500
® 159 e e e e e e e 4 e - A ————
{66 ¢ OATE T SPATTAL DGNALTN -
161 c PRGFILE ALOKG ROW
@ 1672 (PR, L LTt B T LD T TPy e pe popagupepegapyeop
163 LEG (3) =LA ER
164 ALTH LY =802
® 165 ALINM (4)=6HE (1)
i66 10 LIF(ATYPEIWYTEQYIY GO 10 60
167 c
® 16 € [ CoMPUTE PLOTS UPPER AND LOWER LINMITS IF NEGESSERY
iv € C
170 I=NTYRE(B)-NTYPE(7)
® 171 MU=
172 ZMiH=3.0
e ol ATR o IMLY=RS . . e
o 174 157 T I=T4+NTYPE(Z) T T T T e .
175 NUMEMIA+1
176 TF U GT.HTYPE(G)) GO T0 25
@ 177 IF(L.GT.M) GO TO 25
173 DC 23 J=1,N
179 IFCUITYPE(2) o NEW 2) o ANDS (A(T9J) o LTQZMIN) ) ZMINSA(L oJ)
o 146 TR CTYRE(2T VEQ 2T JATIO. (B (VY LY S ZMINYY 2RENEBTI )
181 IFCITYPE(2) hEa2) JANL Y (AL 9d) 6T ZMAX) ) ZMAX=A LT, J)
182 TP {GITYPEAZ) « EQe 2) e AL s (B L3 JT L GV ZHART) ZHAXEB(T5J7
® 163 20 CONTINUE
184 50 TO 15
. 185 25  IF((ZNIN+04001.GTaZMAX) ANC. (ZMIN=04002, LT ZM4AX)) GO TO 32
) 18§ GO T27WY ;
187 30 ZMIN=ZMAX-1.0
184 Iy RXE7IRY ¥1.0
() 159 46 ALIM(1)=ZMIN
196 AUIMC2YS2MAx
191 GG TO 70
[.5:] 192 60 ALIM{1)=4HP(2)
193 ALIH(2) =4MP (1)
1%% C
(4] 195 c CREATE PLOTS
195 C .
197 70 I=NTYPE(6)=NTYPE(?7)
@ 198 NumM=2 T
199 75  I=i+dTYPE(7)
260 LUM=HUH+1 )
() 231 IF(JUALGT L NTYFPE(S)) RETURN
202 AF {1 a0T MY RETURN
. 203 CALL PLOT{196e0y0a0,LA3,ALIM,IPLOT)
L) I 26 50 30 J=1en -
20¢ X=BEGLHA+(DX*FLOAT(J=1))
: 70€ TFITTYPE (2T TP e2) GALL FLOTUZ AL, J1 3 XsLAES ALIM, IFLTGTY
= 1 207 IF(NTYPE(2)WEQe2) CALL PLOT(258(LIeJ) +XsLAE)ALIM,IPLOT)
2GR B9 CONTIRUE
®
® .
- -
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® 28403 02 03~31=77 17.117  SUBROQUTIME® 0UT ' _LABEL our PAGE 5 v ®
209 CALL PLOT(3,0405040+LABsALTIM+IPLOT) “ i
21ic Y=OEGL WY+ (DY FLOAT(I=1T) : i
® _ 211 IF(NTYPE(1).ENL2) GO TO 1100 )
T2 TTTTTTTTTTTTTTTRRINT 909 La Yy AMOREUTIIN 4 1154 4H) "
213 90 FURYAT{1hq, "PROFILE ALONG ROW ®,I1345Xs*Y="yF742+25X9040) ¢
(5 214 60 10 75 Q|
215 D T L L R o 3
216 ¥ GATA [ SPATIRL DLOMALN ;
@ 217 c PROFILE ALONG COLUMN (i)
218 [ T T T R PP ey PR g e papepuely o o vt o R e i e e e A e
219 500 LAE(3)=LA2C A
® 22n RCIT3) =ER0TEY e
221 ALIMLA) =END (3)
222 510  LIF(HTYPE(HB) <ENe1) GC 10 560
%) 223 G o
224 C CONPUTE FLITS UPPER AND LOWER LIMITS 1iF NECESSARY
225 C
@ 22¢€ JEHTYPE(BY=NTYPE (7) (7]
227 NUM=q
’ 228 ZMiNi=2.0
(1) 229 ML X=6.0 ®
- P4 515 J=JFHTYEE(N
231 NUM=HUM+1 £
@ 232 TE (UYVGTLHTYPE(S)Y GO TO 525 (5]
233 IFtJ.HTeit) GO TO 525
734 U0 523 i=1+4 ]
@ ?35 IFL(NTYPE(2) o NEW2) o ANLo (A(T 4 ) o LTaZHIN) ) ZMINSA(T 4J) (i)
236 TFCITYRE(EY W EQe 2Y S ART, (B Iy NG LT 2T Y ZAIN=E (L, J)
237 IF QUL TYPELZ) sNEe 2 0 AME . (ACIad) W BT ZMEK) ) ZMAXZA(I4J) '
® 238 IR TY PE Y VER Y VAT TS (TS IV OB Y TZHAN Y ZHANSETI, ) (%)
239 520 COMINJE
247 GG T0 515
L) 241 525 IF((ZMIN+040014GToZMAX) wANC, (ZMIN=0,001,LT4ZMAX)) GO TO 530 ® b
T 242 GOTTY 540 7T ! 3
243 530  ZMiHsZHAY-1.0 4
® 244 TTTTTZMAN=ZAAN ¥V ®
265 540 ALIML{L1)=ZMIN
Y S TIVIEIATYA
@ 2u7 GC TO 6579 : &
2u8 5807 ALIM{ 1T =P (D) : {
269 ALIM(2)=aMPLL) .
@ ~ - T Sgg i o e o e e naeimn e e o s e e
251 c CREATE PLOTS : 1
263 G 1
[0 253 570 JsNTYPE(5)=NTYPE (7) ®©
254 - HyM=06 T R T T TmeT memeem e e v s e T
255 575 JEJ+NTYPE(7) 1
() 256 fiUM=OM¥T (5]
257 IF(4UH.GTWNTYPE(S)) RETURN
t 258 TF{IRGT Y RETURH " .
®: 259 CALL PLOT(195+040405LA35ALIM,IPLOT) ek
250 XEBEGTAXF{OAYFLORT(I=LN) 3
® e i
3
e e - — e et e e et e .. @
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261 £O 550 I=tyM
262 Y=EEGLHUY+ (DY*FLOAT (I=1))
e 263 IFINTYPE(2) oNEs2) CALL FLOT(29A(T9J)sYsLARIALIMsIPLOT)
2en" IFINTYPE(2) s E QS ZY SR PLOT 2 B (LI VWV LA B AT My IPLOTY
265 580 COnTINUE .
[ 266 CALL PLOT(3+04050.0+LA8,ALIN,IPLOT)
267 IF(HTYPE(1)LEN.2) GO TO 1520
268 PRINT 59Csde¥s (HORE(LL) 921 =180
() 26¢ £90  FORMAT(1HT,*PROFILE ALOIG COLUMN_*31395X4*X="sF742925%,uk4)
270 tc 10 575
271 G e e e e e e e e e S e e ST IIIIINnTTRAn I
] L) 272 C . WAVENUABER JGHATN INCREMENTS ZNU BEGINNING PUINT
273 e e ettt bttt tatatate ettt e ceae—
] 274 1000 CGX=(6hsK D =BIIK (2)) ZFLGAT (HK=-1)
1 @ 275 DYS{(DUDK(3) ~3NUK (4)) /FLOAT(MK=1)
5 276 BEGLNX=50IK(2)
e 27T _ . BEGINY=ARIK(L) . e o
® 278 IF(ITYPLAR) oilEa1) GO TO 1800
27¢ Cmmmmmmmmmmmm ;e c ;e e~ ———————————— cmmmmeeememeam e a e ..o ———-—————
1 250 C GATA Id WAVENUYIER JCHALN
® .o oo _P81 G __. PROFILE ALUMG ROW o
282 Comelmmmm mmmmmmm sl lenland ~mmomELEIS B T T e T LT ==
253 LaB(3)=L pERY
® 284 ACIMY3) =ghuK (2)
285 ALIM (4) 2BNEK (3)
286 GC T0 1¢
(% 287 1100 PRINT 1120y]+Y, (MORE(II) 11=1,4)
264 1160 FORMAT (LHO, *PRUFTLE ALGHG ROW *sI345Xs 'K(YIE® 4F7a2025XsBAMT
i * 2% o T3 75
@ 299 Commarmm e mmcmmman e e . ———— e ——————— e am SIEEs= o as e perapat -
291 c DATA IN WIVELUMsER UOMAIN
292 T POSFILE ELONMG COLUMI
L7 233 mmmmmm——— et i e e e e e e e
294 JECHTT
?as =ENLK (2)
@ 246 =25HuK (3)
297 Ge 7O 513
296 1520 PPINT 1598,JsXy (MORE(IL) s LI=1701
) 299 1550 FORMAT(143,*PROFILE ALONG COLUMN *yI345Xy "K(X)=",F742,25Xs444)
EL G6 10575
301
® - 302 - e T o rmmem e
303
306 S0C0 iEv=-1
i) 2905 . PRINT 9010
I0E G310 FORAAT(LAO, V*¥F
. 107 RETURN
i 0 308 Ens 7
rnanny 7 MEMORY EXPAMUED. USE $LIMITS OR CORE= OPTION FOR NEXT RUN
@ i
3]
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21786 01 03-23-77 15.902 SUBROUTINE: DUMP LUABEL DUMP PAGE i -
1 ¢ SUBROUTINE: DUMP .
2. K AUTHOR: RORERT WENTLAND, O A -
3 ¢ LANGUAGE: FORTRAN ‘
4 c MACHINE: HONEYWELL_635S ¢
5 Ty g S e ———— : @
6 £ PURPOSE: PRINTS OUT ALL FYELD SAMPLES ALONG WITH THE APPROPRIATE e
rd C COORDINATES.
8 | ilowddenieafhni e oo el iastorornd boefvalbutiubepdehufiuiapbei iy Poybulmbagbndndvpuiniod @
9 ¢ INPUT - DATA CARD FORMAT(3F20.0)
10 ¢ ARGUMENT. 12 SPECIFIES NATURE OF _THE_DATA
11 c 1.0= DATA IN SPATIAL DOMAIN @
12 c 2.0=_DATA_IN_HWAVENUMBER _DOMAIN
13 c ARGUMENT 2: SPECIFIES TYPE OF DUMP
14 ¢ ~1.0= PRINT .DATA BY ROWS _. @
15 ¢ 2.0= PRINT DATA BY COLUMNS
16 t ARGUMENT 3: SPECIFIES NUMBER OFf ROWS_OR_COLUMNS_TO_BE :
17 ¢ DUMPED, IF O ALL DATA IS DUMPED @ |
18 c INPUT =~ COMMON STORAGE
19 ¢ A
20 ¢ B o e —_ @
21 C BND
22 (o BNDK ¥
23 ¢ H ®
24 c MK 1
25 ¢ N i
26 ¢ NK ®
27 ¢ THE DATA SHOULD BE STORED IN ARRAYS A AND B SO THAT THE
28 c X_OR_K(X) COORDINATE INCREASES MITH INCREASING_COLUMN
29 ¢ INDEX AND SO THAT THE Y OR K(Y) COORDINATE INCREASES WITH . ®
30 ¢ INCREASING ROW INDEX.
11 ¢ OUTPUT = PRINTED
32 ¢ TABLE CONSISTING OF @
33 ¢ (1) REAL PART OF DATA :
34 [ (2). _IMAGINARY_PART _OF_DATA o 3
35 ¢ (3) "X 0R K(X) ®
34 ¢ C4)_ Y _QR_KLY)
37 ¢ (5) ROW INDEX NUMBER
38 ¢ e (6)  COLUMN INDEX NUMBER @
39 ¢ OUTPUT - SUBROUTINE ARGUMENT
(4] c 1ev . 4
41 c = SO S S U SY @
42 ¢ DIMENSIONS: THE ARRAYS A AND B MUST BE DIMENSIONED IN THE
43 ¢ CALLING PROGRAM AND THIS SUBROUTINE SO THAT THEY WILL
44 c HOLD ALL OF THE OATA. THUS SET_THE DIMENSIONS OF A AND o
45 ¢ B SO THAT A(M,N) & BU(M,N) OR A(MK,NK) & B(MK,NK)

) 46 € ___... DEPENDING ON THE NATURE OF THE DATA TO BE PRINTED. __ . 1
47 e o e e e e e e e -l P @
48 c ARGUMENTS
49 c " A: REAL PART OF DATA
50 ¢ .8: IMAGINARY PART OF DATA . _ _ _ . I @
51 ¢ BND: BOUNDARIES OF DATA IN SPATIAL DOMAIN .
52, C BNDC1): MAXIMUM X e
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) 21786 01 03-23-77 15,902  SUBROUTINE: DUMP ' LABEL DUMP PAGE 2
53 c BNL 2): MINIMUM X
e e e e 5 c. BND(3): MAXIMUM_Y e —— ——
55 ¢ BND(4): MINIMUM Y
............ - 56 c BNDK: BOUNDARIES OF DATA._IN.WAVENUMBER._DOMAIN —
® 57 ¢ BNOK(1): MAXIMUM K(X)
58 ¢ BNDK(2) s MININUM_K(X)
59 [ BNDK(3): MAXIMUM K(Y)
60 c BNDK (4)2 MINIMUM K(Y)
61 c IDUMP: SPECIFIES TYPE OF DUMP
— 62 c —-- 1= PRINT DATA BY ROWS
63 ¢ 2= PRINT DATA BY COLUMNS
64 [ JEV: EVENT_FLAG
65 c -1= INSUFFICIENT DATA
66 ¢ 0= OTHERWISE -
67 c M: NUMBER OF SAMPLES ALONG X AXES IN SPATIAL DOMAIN
68 ¢ MKz NUMBER OF SAMPLES ALONG K(X) _AXES..IN WAVENUMBER._.DOMAIN
69 ¢ Nt NUMBER OF SAMPLES ALONG Y AXES IN SPATIAL DOMAIN
70 [ NK: _NUMBER._OF_SAMPLES ALONG K(Y) AXES IN WAVENUMBER DOMAIN
’ 71 ¢ NTYPE: TYPE OF DATA
72 ¢ 12 DATA IN SPATIAL DOMAIN_
. 73 C 2= DATA IN WAVENUMBER DOMAIN
74 (omzmomommoe~ et e =Tttt fee bttt b S oot piniedd
75 SUBROUTINE DUMP(IEV)
76 DIMENSION BNDC4),BNDK(4)
77 e e e e e e e e mn e e m e m e e —— . ————————————
78 ¢ THE_FOLLOWING DIMENSION CARD _MUSI_BE_SET_BY_THE_USER_SO_THAY
79 ¢ THE DIMENSIONS OF THE ARRAYS A AND B AGREE WITH THOSE SET IN
80 C THE. CALLING PROGRAM,
81 e e e e e e e e e e e e e e o e —————
82 ¢
83 DIMENSION A(32,32),8(32,32)
84 ¢ .
85 COMMON/DATA/A,B
86 COMMON/BOUND/BND,JHIST M/ N
a7 COMMON/KBOUND/ BNOK, IHIST» MK, NK
a8 KOUNT=0
29 1EV=0
90 L L T et oyl Smmm e e e — e ———— oL eleeteredeeketiebataleimi ol ettt letedetedeteleeioeleher
91 [ READ DATA CARD
92 (e e e — - ———— ————bm—— - e ——
93 READ(5,50,END= 9000) ATYPE1;ATYPEZ;ATYPE3
94 50 FORMAT (3F20,0)
95 NTYPE=IFIXCATYPET)
96 IDUMP=TIFIXCATYPER) . ... __.
97 IFCIDUMP.NE.1) IDUMP=2
98 IONLY=IFIXCATYPE3). __
99 T e T TSy U e e ccmm e ————— ——m———— ———
Rlols) [ CHOOSE _APPROPRIATE BOUNDARIES
¢t 101 (e e e e e e e e mem e n———a B T -
! 102 IF(NTYPE.EQ.2). G0..T0.80
“ 103 NR=M
e - 104 NC=N T
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@ T 21786 01 03-23=77 15.902  SUBROUTINE: DUMP LABEL DUMP PAGE :
105 STARTJ=BND(2)
o 106 STARTI=BND (4) : ‘
107 DX={BND(1)~BND(2))/FLOAT(N=1)
108 DY=(BND (3)-BND.C4))LELOAT(M=1)
® 109 GO TO 99
110 80 NR=MK
111 NC=NK
L 112 DX=(BNDK (1)=BNDK(2))/FLOAT(NK=1)
113 DY=(BNDK(3)~BNDK(4))/FLOAT(MK=1)
114 STARTL=8NDK(4)
] 115 STARTJ=BNDK(2)
116 c e s s e mmmmmmmmmom—smo oo en e ———— cmemmmmm
117 ¢ DUMP ARRAYS
L) 118 (L L LAt b bt Tt oLttt ket teaterbelemenenlemiesdoalboes et bevtrebeiended
119 99 1=0
120 J=0
® 121 100 IF(IDUMP.EG.2) J=J+1
122 1FCIDUMP.EQ.1) J=sI+1
123 IF(IDUMP.EQ.2) 1=0
1] 124 IFCIDUMP.ER.T)._J=0
125 101  I1F(IDUMP.EQ.2) I=I+1
126 1FCIDUMPLEQL 1) J=Jd41
L] 127 IFCIONLY LEQ.O) GO TO 105
128 LECCLDOUMNPLEQ.1)  AND, (T NELTONLY)) GO TO 140
129 1F(CIDUMP.EQ.2) .AND.CJ.NE.IONLY)) GO TO 140
2] . 130 105 IF((KOUNT.EQ.0).aAND.{NTYPE.EQ.1))_PRINT_110
' 131 110 FORMATC1H1,' REAL PART',10X,*IMAGINARY PART' 11X X', 11X,'Y ',
_ 132 89X, ROW' p4X, ' COLUMNLALLY
@ 133 IF((KOUNT.EQ.D) .ANDL.(NTYPELEQ.2)) PRINT 120
134 120 FORMAT(IH1,' REAL_PART',10X.'IMAGINARY PART',10X,"K(X) ', BXs'KL(Y)®
135 & ,9%,"ROW' ,4X,"COLUNMN' ,/ /) )
D 136 KOUNT=KOUNT+1 -
137 1F CKOUNT .GE.55) KOUNT=0
138 X=(STARTJ4DX*FLOAT(J=1))
L] 139 Y=(STARTI+DY*FLOAT(I~1))
140 PRINT 130, AC1,J),Blrd)eXeYrleod
141 130 FORMAT(1H rE10.3I12X¢E1.0.3r10XrF7.2;5X)F7.212(5X’14))
7] 142 140 IFC(IDUMPLER.2).AND.CI.LT.NRY)_ GO _TO 101
143 1FCCIDUMPLEQL1) JAND.(JL.LTLNCY) GO 70O 101
144 _ IFCCIDUMP,EQ.2).AND.(J.LT.NC)) GO T0_100
® 145 TFCCIDUMPLEQ.1) JANDL(I.LT.NRY) GO TO 100
. 146 RETURN
147 90C0 I1EV=-1
© 148 _ PRINT 9010 L
149 9010 FORMAT(1H1,'#a+ SUBROUTINE DUMP - INSUFFICIENT DATA ###')
150 RETURN e ‘
® 151 END
@x
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SUBROUTINE: PRISM

SUBROUTINE: PRISM .
AUTHOR: HAROLD YARGER
LANGUAGE: FORTRAN
MACHINE: HONEYWELL 635 - . .

SUBROUTINE PRISM(P,X,Y,B)

DIMENSION P(30)

13 INPUT PARAMETERS P{1=13) PLUS X,Y ARE REQUIRED AS
INPUT. B IS OUTPUT.

THIS ROUTINE CALCULATES TWO DIMENSIONAL MAGFIELD B(X,Y)
FOR PRISM SHAPED BODY (RECTANGULAR SOLID). REFERENCE
FOR THIS CALAULATION IS BHATTACHARYYA, GEOPHYSICS 1964,
VoL 29(517>9

X AXES IS NORTH

Y AXES IS EAST

Z AXES IS DOWN

P(1)= ANGLE BETWEEN X AXES AND BODY EDGE (CLOCKWISE SENSE)
P(2)= X COORDINATE OF PRISM CENTER

P(3)= Y COORDINATE OF PRISM CENTER

P(4)= LENGTH CLOSEST TO NORTH DIRECTION (X AXES)

P(5)= LENGTH CLOSEST TO EAST DIRECTION (Y AXES)

P(6)= DEPTH TO TOP OF PRISM

P(7)= DEPTH TO BOTTOM OF PRISM

P(8)= SUSCEPTIBILITY

P(9)= INCLINATION OF POLARIZATION

P(10) DECLINATION OF POLARIZATION

P(11)= INCLINATION OF EARTH'S FIELD

P(12)= DECLINATION OF EARTH'S FIELD

P(13)= MAGNITUDE OF EARTH'S FIELD

FIND DIRECTION COSINES

FOR MAGNETIC BODY(L,M,N)
CALL DCOS(P(9),P(14))
FOR EARTH'S FIELD (SMALL L,SMALL M,SMALL N)
CALL DCOS(P(11),P(17)) .
TRANSLATE AND ROTATE COORDINATE SYSTEM
YP=(Y=P(3))#COS(P(1))~(X-P(2)I*SIN(P(1))
XP=(Y=P(3))*SIN(P(1))+(X=P(2))*COS(P(1))
P(26)=aXP
P(27)=YP
FIND UPPER AND LOWER LIMITS FOR ALPHA AND BETA
AU=P(4) /2,
AL=-AY
BU=P(5)/2.
BL=-BU
FIND A12,A13,A23
P(21)=P(14)*P(18)+P(15)4P(17)
P(22)=P(14)+P(19)+P(162%P(17)
P(23)=P(15)*P(19)+P(16)*P(18)
EVALUATE INTEGRAL
TUSTERM(1,P,AU,BUY+TERM(T,P,AL,BL)
TUSTU~TERM(1,P,AL,BUY-TERM(1,P,AU,BL)

LABEL PRISM

KAl

PAGE 1
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73288 01 01-18-77  14.972  SUBROUTINE: PRISM - LABEL PRISM  PAGE
53 B {1 T i
54 IF(P(7).EQ.99.) GO TO 40
55 TL=TERM(2,P,AU,BU)+TERM(2,P,AL,BL)
56 TL=TL~TERM(2,P,AL+,BU)~TERM(2,P»AU,BL) -
57 40 B=(TU=TL) +P(8)*P(13)
58 RETURN

END

’
.
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14,976  FUNGTION: TERM 7 LABEL TERM PAGE 1

(4 FUNCTION: TERM

4 AUTHOR: HAROLD YARGER .. .

[+ MACHINE; HONEYWELL 635

[ LANGUAGEs FORTRAN - -

[

.. FUNCTION TERMINAPAASB) o o e et e e e e e e 1t e e e oo vpsrnn | amn e —
DIMENSION P(30) i ’
A1=A-P(26) - -
B1=8-P(27)
H=P (N+5)
R2=SQRTCAT#*24BT 4% 24+Hwwn2) !
e e T12(P(23)/2.)%ALOGC(RZ=ATI/(RZ+ATI) e e e e e ot e e e e
T22(P(22)/2.) *ALOG ((R2=B1)/ (RZ+B1))
T32P(21) *ALOGC(RZ*H) - - .
T4=P(17)*P(14)*ATANCAT#B1/CAT*#24RZ*HEHNN2) )
T5=P(18)#P(15)*ATANCAT#BI/(RIA*24+RZ*H=AT#*2))
T62PC16)*P(19)*ATANC(ATI*BT/(RZ*H))
. TERM=TI+T2=T3=T4=TS5+T6 s e R e e e e e . .

RETURN
END
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73288 01 01-18-77 14,971 sUBhOUTINE: pCos LABEL DCOS PAGE 1

SUBROUTINE: DCOS
AUTHOR: HAROLD YARGER
MACHINE: HONEYWELL 635
LANGUAGE: FORTRAN

[aEaNaXalal

SUBROUTINE DCOS(A,D)
DIMENSION A(2),0(3)
¢ DIRECTION COSINES FOR INCLINATION AND DECLINATION
DC1)=COSCACII)I*COSCAL2))
10 D(2)=COSCALI)IASINCA(R))
11 ’ D(3)=SINCAC1))
! . 12 RETURN

13 END

OOt ON AN -

- - e . = e e e [P TR e - - et rmemie e mem em fmmn e mem o em emsee swe meeemes as P — —_ -

.
- - e,

® 6 © ©® © 6 © © 6 © © o o 6 © © 6 o © o6 @




ntn A R A i

® e ) . - @
@ 73288 01 01-18~77  14.957 SUBROUTINE: FFT ” LABEL FFT PAGE 1 @
1 ¢ SUBROUTINE: FFT
® 2 ¢ o . 7]
1 3 ¢ AUTHOR: Ra. C. SINGLETON 10~68 l
4 ¢ e -
@ 5 c IMPLEMENTED: R. L. WENTLAND 8~75 & ;
6 3
7 ¢ LANGUAGE: FORTRAN
® 8 ¢ 1]
; 9 ¢ MACHINES HONEYWELL 635
i 10 ¢
‘ ® \ 11 ¢ THE FOLLOWING PROGRAM IS R. C. SINGLETON'S ORIGINAL PROGRAM @
.12 ¢ WITH THE FOLLOWING MODIFICATION. THE DIMENSIONS OF THE ARRAYS - -
] 13 ¢ A AND B ARE SET TO THE VALUE N WHICH IS SET IN THE CALLING
] S 14 c PROGRAM. THE USER MUST USE CAUTION IN SETTING THE DIMENSIONS OF 5]
: 15 ¢ THE ARRAYS A AND B AND THE VALUE OF N IN THE CALLING PROGRAM SO
] 16 c THAT THE DIMENSIONS OF THE ARRAYS ARE ND SMALLER THAN N,
@ 17 3 2]
_ 18 (mommmm e ————ae e e m—————————— e —————— - . .
19 ¢
4] 20 SUBROUTINE FFT(CA,B,NTOT,N,NSPAN,ISN) . 2]
21 ¢ USING MIXED~RADIX FAST FOURIER TRANSFORM ALGORITHM.
22 € BY R. C. SINGLETON, STANFORD RESEARCH INSTITUTE, 0CT. 1968
L] 23 C ARRAYS A AND B ORIGINALLY HOLD THE REAL AND IMAGINARY @
24 ¢ COMPONENTS OF THE DATAs, AND RETURN THE REAL AND — . . .
25 ¢ IMAGINARY COMPONENTS OF THE RESULTING FOURIER COEFFICIENTS.
2] 26 C MULTIVARIATE DATA IS INDEXED ACCORDING TO THE FORTRAN . (5]
. 27 ¢ ARRAY ELEMENT SUCCESSOR FUNCTION, WITHOUT LIMIT
28 ¢ ON THE NUMBER OF IMPLIED MULTIPLE SUBSCRIPTS.
® 29 c THE SUSROUTINE IS CALLED ONCE FOR EACH VARIATE. . L]
30 ¢ THE CALLS FOR A MULTIVARIATE TRANSFORM MAY BE IN ANY ORDER. A =
31 € NYOT IS THE TOTAL NUMBER OF COMPLEX DATA VALUES.
1 @ 32 € N IS THE DIMENSION OF THE CURRENT VARIABLE. 2]
33 € NSPAN/N IS THE SPACING OF CONSECUTIVE DATA VALUES
34 ¢ WHILE INDEXING THE CURRENT VARIABLE. L
] 35 € MULTIVARIATE COMPLEX FOURIER TRANSFORM, COMPUTED IN PLACE ®
36 € THE SIGN OF ISN DETERMINES THE SIGN OF THE COMPLEX e
37 ¢ EXPONENTIAL, AND THE MAGNITUDE OF ISN IS NORMALLY ONE.
5} 38 C A TRI-VARIATE TRANSFORM WITH A(N1,N2,N3,)s B(N1,N2,N3) @
39 ¢ IS COMPUTED BY
L0 C CALL FFT(A,B,NT*AN2*N3,N1,N1,1)
1] 41 c CALL FETCA,B,NTAN2ZANZAN2,NT1#N2,1) 3]
) 42 < CALL FFT(A,BANT*N2*N3,N3,N1*N2*N3,1) L
43 € FOR A SINGLE-VARIATE TRANSFORM, )
® 44 ¢ NTOT = N = NSPAN = (NUMBER OF COMPLEX DATA VALUES), F.Ga . e
3 45 c CALL FETCALBAN,NsNs1) ]
‘ 46 € THE DATA MAY ALTERNATIVELY BE STORED IN A SINGLE COMPLEX
@ 47 ¢ ARRAY A, THEN THE MAGNITUDE OF ISN CHANGED TO_TW0 TO @
48 ¢ GIVE THE CORRECT INDEXING INCREMENT AND A(2) USED TO ) i
49 ¢ PASS THE INITIAL ADDRESS FOR THE SEQUENCE OF IMAGINARY
o 50 ¢ VALUES, E.G. e
51 ¢ CALL FET(A,A(2) /NTOT/N,NSPAN,2) S
] 52 € ARRAYS AT(MAXF), CK(MAXF), BT(MAXF), SK(MAXE), AND NP(MAXP) -~
@ o
& @
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53
S4
S5
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
a7
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104

14,957

oo n

[z NNy

SUBROUTINE: FFT LABEL FFT PAGE
ARE USED FOR TEMPORARY STORAGE. 1IF THE AVAILABLE ‘STORAGE - ) -
IS INSUFFICIENT, THE PROGRAM 1S TERMINATED BY A STOP.
MAXF MUST BE .GE. THE MAXIMUM PRIME FACTOR OF Na
MAXP MUST BE ,G6T. THE NUMBER OF PRIME FACTORS OF N.
IN ADDITION, IF THE SQUARE=-FREE PORTION K OF N HAS TWO OR
MORE PRIME FACTORS, THEN MAXP MUST BE .GE. K=1.
DIMENSION A(N),B(N)
ARRAY STORAGE IN NFAC FOR A MAXIMUM OF 11 FACTORS OF N.
IF N HAS MORE THAN ONE SQUARE-FREE FACTOR, THE PRODUCT OF THE
SQUARE~FREE FACTORS MUST BE LLE. 210
DIMENSION NFACC11),NP(209)
ARRAY STORAGE FOR MAXIMUM PRIME FACTOR OF 23
DIMENSION AT(23),CK(23),BT(23),5K(23)
EQUIVALENCE (I,I1)
THE FOLLOWING TWO CONSTANTS SHOULD AGREE WITH THE ARRAY DIMENSIONS,
MAXF=23
MAXP=209
IF(N .LT. 2) RETURN
INC=ISN
RAD=B.0%ATAN(1,0)
$72=RAD/S.0
€72=€05(572)
$722SIN(S72)
5120=SQRT(0.75)
IFCISN .GE. 0) GO TO 10
§72=-572
$120=-5120
RAD=-RAD
INC==~INC
10 NT=INC#NTOT
KS=INC*NSPAN
KSPAN=KS
NN=NT=INC
JC=KS/N
RADF=RADAFLOATCJC) 0.5
1=0
JF=0
DETERMINE THE FACTORS OF N
M=0
K=N
60 TO 20
15 M=M+1
NFAC(MI=4
K=K/16
20 IF(K~(K/16)%16 .EQ. 0) GO TO 15
J=3
JJ=9
GO TO 30
25 M=M+1
NFAC(M) =y
K=K/J4
30 IF(MOD(K,JJ) LEQ. O) GO TO 25
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. . 108
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
. 122
’ 123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
\ 144

145

146

147

148

149

150

151

152

153

154

155

156

144957

40

S0
60

70
80
90

SUBROUTINE: FFY

JmJ 42

JJ=Jgwn2

IF(JJ .LE. K) GO TO 30
IFC(K o6T. 4) GO TO 40
KT=M

NFAC(M+1) =K

"TF(K oNEa 1) MamM#1

G0 TO 80

IF(K=(K/4)%4 .NE. O} GO TO §
M=M+1
NFAC(M)=2
K=K/4
KT=M

J=2
IF(MOD(KsJ) NE., 0) GO TO 70
M=m+1

NFAC(MI=Y

K=K/J L
J=(J+1)72)%2+1

IFCJ .EQ. K) GO TO 60
IF(KT .€8. 0) GO TO 100
J=KT

M=M+1

NFAC(M)=NFAC(J)

J=J=1

1FCJ JNE. D) GO TO 90

C COMPUTE FOURIER TRANSFORM

100

C TRANSFORM FOR FACTOR OF 2 (INCLUDING ROTATION FACTOR)

210

220
230

SD=RADF/FLOAT(KSPAN)
CD=2.0#SINC(SDI*%2
SD=SIN(SD+SD)

KK=1

I=1#

IF(NFACCI) .NE. 2) GO TO 400

KSPAN=KSPAN/2

K1=KSPAN+2

K2=KK+KSPAN

AK=A(K2)

BK=B(K2)

ACK2)=A(KK)=AK .
B(K2)=B(KK)=BK

ACKK) =A(KK) +AK ..
B(KK)=8(KK) +BK

KK=K2+KSP AN

IF(KK JLE. NN) GO TO 210
KK=KK=NN

IF(KK .LE. JC) GO TO 210
IF(XK .GT. KSPAN) GO TO BOO
€1=1.0-CD

$1=50D

K2=KK+KSPAN

AK=A(KK)~A(K2)

0

LABEL FFT PAGE
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157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181

. 182

183
184
185
186
187
188
189
190
191
192
193
194
195
196
197

198

199
200
201
202
203
204
205
206
207
208

14,957 SUBROUTINE: FFT

[x N2l

(s NNl

4

BX=B(KK)=8(K2)
A(KK)I=A(KK)+A(K2)
B(XK)=B(KK)+B(K2)
A(K2)=C1#AK=ST1#BK
B(K2)=S1*xAK+C1*BK
KK=K2+KSPAN
"IF(KK .LTa. NT) GO TO 230
K2=KK~NT

C1=~C1

KK=K1-K2

IF(KK .GT. K2) GO TO0 230
AK=C1=(CD*C1+SD#S1)
S1=2(SD*C1=CD*ST)+S1

THE FOLLOWING THREE STATEMENTS COMPENSATE FOR TRUNCATION

ERROR. IF ROUNDED ARITHMETIC IS USED, SUBSTITUTE
C1=AK
CI=.5%(AKA#*245T14x2)+, 5
§1=01#51
C1=C1%AK
KK=KK+JC
IF(KK .LT. K2) GO TO 230
K1=K1+INC+INC
KK=(K1-XSPAN)/2+JC
IF(KK JLE. JC4JC) GO TO 220
GO TO 100
TRANSFORM FOR FACTOR OF 3 (OPTIONAL CODE)
320 X1=KK+KSPAN
K2=K1+KSPAN
AK=A(KK)
BK=B(KK)
AJ=A(KT)Y+A(K2)
B8J=B(K1)+B(K2)
A(KK)=AK+AJ
8(KK)=BK+8J
AK==0.S5*AJ+AK
BKk=-0.5+BJ+BK
AJ=(A(K1)=A(K2))I*5120
BJ=(B(K1)~B(K2))*5120
A(K1)=AK-8J '
B(K1)=8K+AJ
A(K2)=AK+BJ
B(K2)=8K=AJ
KK=K2+KSPAN
IF (KK .LT. NN)Y GO YO 320
KK=KK=~NN
1F(KK .LE. KSPAN) GO TO 320
GO TO 700
TRANSFORY FOR FACTOR OF 4
400 IF(NFAC(I) .NE. 4) GO TO 600
KSPNN=KSPAN
KSPAN=KSPAN/4
410 €1=1.0

LABEL FFT

PAGE

4
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209
210
21

212
213
214
215
216
217
218
219
220
221

222
223
224

225
226
227
228
229
230
231

232
233
234
235
236
237
238
239
240
241

242
243
244

245
246
247
248
249
250
251

252
253
254
255
256
257
258
259
260

kNl

e g4, OALY

14,957 SUBROUTINE: FFT LABEL FFT

[P BKM=B(KK)~B(K2)

—

o

[z Nz K2

$1=0

420 K1=KK+KSPAN
K2=K1+XSPAN
K3=K2+KSPAN .
AKP=A(KXK)+A(K2)
AKM=A(KK)=A(K2)
AJP=A(K1)+A(K3)
AJM=A(K1)~A(K3)
A(KK)=AKP+AJP
AJP=AKP~AJP
BKP=B(KK)+B(K2)

BJP=B(K1)+B(K3)
BIM=B(K1)=-B(K3)
B(KK)=BKP+BJP
BJP=BKP~BJP

IF(ISN .LT. 0) GO TO 450
AKP=AKN=-BJM

AKM=AKM+BJM
BKP=BKM+AJIM
BKM=BKM=-AJM
IF(S1 .EQ. 0.0) GO TO 460
430 A(K1)=AKP#*C1-BKP*S1
B(K1)=AKPA51+BKP*(C1
A(K2)=AJPAC2-BIP#52
B(K2)=AJPAS2+BJP*(2
A(K3)=AKMAC3=BKM*S3
B(K3)=AKMAS3+BKM*C3
KK=K3+KSPAN
IF(KK .LE. NT) GO TO 420
440 C2=C1-(CDAC1+5D~S1)
S1=(SD*C1~-CD*ST1)+S§1 i
THE FOLLOWING THREE STATMENTS COMPENSATE FOR TRUNCATION -,
ERROR. IF ROUNDED ARITHMETIC 1§ USED, SUBSTITUTE
t1=c2
C1=.54(C24%2+451#42)4+,5
S1=C1%S1
C1=¢1+C2
C2=C1#a2=51a%2
$2=2.0#%C1#51
£3=C2+C1~52+51 .
$32C2+S14524(C1 .
KK=KK=NT+JC
"1F(KK .LE. KSPANY GO TO 420
KK=KK~KSPAN+INC
I1F(KK LLE. JC) GO TO 410
IF(XKSPAN .EG. JC) GO TO 800
GO TO 100
450 AXP=AKM+BJIM
AKM=AKM~BJM
BKP=BKM~AJM
BKM=BKM+AJIM

PAGE
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261
262
263
264
265
266
267
.~ 268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
’88
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
ERR
312

14.957 ° SUBROUTINE: FFT LABEL FFT

¢

¢

* 1F(S1 .NE. 0.0) GO TO 430
460 A(K1)=AKP

B(K1)=BKP

A(K2)=AJP
B(K2)=8JP
A(K3)=AKM

B(K3)=BKM

KK=K3+KSPAN

IF(KK .LE. NT) GO TO 420
GO TO 440

TRANSFORM FOR FACTOR OF 5 (OPTIONAL CODE)
510 C2=C724%2-5724#2

$222.04C724572

520 K1=KK+KSPAN
K2=K1+KSPAN
K3=K2+KSPAN
K4=K3+KSPAN
AKP=A(K1)+A(K&)
AKMSACKT) =A(K4)
BKP=B(K1)+B(K4)
BKM=B(K1)~B(K4)
AJP=A(K2)+A(K3)
AJM=A(K2) ~A(K3)
BJP=B(K2)+B(K3)
BJM=B(K2)-B(K3)
AA=A(KK)

88=B(KK)
A(KK)=AA+AKPH+AIP
B(KXK)=BB+BKP+BJP
AK=AKP*C72+AJP*C24AA
BK=BKPA(72+8JP+*(C2+BB
AJ=AKMAST2+AIMAS2
BJ=BKM*S724BIJM*S2
A(K1)=AK=-BJ
A(K4)SAK+BY
B(K1)=BK+AJ
B(KL)=BK=AJ
AKZAKPAC2+AJPAL72+AA
BKEBKP4(24BJP# (72488
AJ=AKMAS2~AJM*S72
B8J=BKMN*S2-BJMrS72
A(K2)=AK=~BJ
A{K3)=AK+BJ
B(K2)=8K+AJ
B(K3)=BK~AJ
KK=K4+KSPAN

IF(KK .LT. NN) GO TO 520

KK=KK=NN L R o o
IF(KK .LE. KSPAN) GO TO 5207~ - ) CoTr T -
60 TO 700

TRANSFORM FOR ODD FACTORS
600 K=aNFAC(I)

- B T e e TP R, APV

PAGE
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313
314
315
316
317
318
319

321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
3s5
356
357
358
359
360
361
362
363
364

® © © © ® 9 © 6 © ® © © o & © 6o o o © 6 e .

320 -

14,957

630

640

650

660

SUBROUTINE: FFT

KSPNN=KSPAN
KSPAN=KSPAN/K

IF(K .EQ. 3) GO TO 320
IF(K +EQ. 5) GO TO 510
IF(K .EQ. JF) GO TO 640
JF=K

S1=RAD/FLOAT(K)
C1=€0S(51)

S1=SIN(S1)

IF{JF .GT, MAXF) GO TO 998
CK(JF)=1.0

SK(JF)=0.0

J=1
CK{JI=CK(KI#CI1+SK(K)*§1
SK(J)I=CK(KI*ST1-SK(KI*(C1
K=K=1

CK{KI=CK ()
SK(K)Y==SK(J)

J=J+1

IF(J «LT. K) GO TO 630
K1=KK

K2=KK+KSPNN

AA=A(KK)

BB=8 (KK)

AK=AA

8K=8B .
J=1

K1=K1+4KSPAN
K2=K2~KSPAN

J=J+1

AT(J)=ACKTI)+A(K2)
AK=AT(I) +AK
BT(J)=B(K1)+B(K2)
BX3B8T(J)+BK

J=J+1

AT(JI=2ACKT)~A(K2)
BT(J)=B(K1)-B(K2)
K1=K1+KSPAN :
TF(KT .LT. X2) GO YO 650
A(KK)=AK

B(KK)=BK

K1=KK

K2=KK+KSPNN

J=1

K1=K1+KSPAN
K2=K2-KSPAN .
Ji=J

AK=AA

BK=88

AJ=0.0

BJ=0.0

K=1

LABEL FFT

PAGE
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73288 01 01-18=77  14.957  SUBROUTINE: FFT LABEL FFT PAGE 8 @
365 670 K=K+1 T S - o -
366 AKEATC(K) A CKCJJ) +AK [}
367 BK=BT(K) #CK(JJ) +BK :
368 K=K +1 - 3
369 AJ=ATCKIASK(JS) +AY (it}
370 ... BJEBTCKY#SKCID4BY . o = q
371 JI=JI+ ' ‘ - F
372 IFCIJ 26T JF) Ju=gJ=dF ) ®
373 IF(K JLT. JF) GO TO 670 L
374 K=JF=) b
375 ] ACK1)=AK=-BJ @
) 376 ]  B(K1)=BK+AJ . o . o 3
377 A(K2)=AK +8J
378 . B(K2)=8K~AJ ) @
379 J=g41
380 1F¢J LT. K) GO TO 660
381 KK=KK+KSPNN 1]
382 IF(KK .LE. NN) GO TO 640 R . o . L .
383 KK=KK=NN ’ .
384 IF(XK JLE, KSPAN) GO TO 640 @
385 C MULTIPLY BY ROTATION FACYOR (EXCEPT FOR FACTORS OF 2 AND 4)
386 700 IF(I LEQ. M) GO TO 800
387 KK=JC+1 S
388 710 €2=1.0-CD ~ ; o b
389 51=5p i
390 720 ci1=c2 @ |
391 $2=51 .
392 KK=zKK+KSPAN . ) * :
393 730 AK=A(KK) . @
394 A(KK)=C2#AK~S2*B (KK) L o .
395 B(KK)=S2#AK+L2%B (KK) o " N
396 KK=KK+KSPNN 2]
397 IF(XK .LE. NT) GO TO 730
398 AK=S1452 o
399 S2=S14C2+C1#52 8
400 C22C14C2-AK 3 . —— o ~ . . )
401 KK=KK-NT+KSPAN " )
402 1F(KK .LE. KSPNN) GO TO 730 @
403 €2=C1~(CD*C1+SD*51) 1
404 $1=S1+(SD*C1~(D*S1)
405 C THE FOLLOWING THREE STATEMENTS COMPENSATE FOR TRUNCATION @
406 € ERROR. IF ROUNDED ARITHMETIC IS USED, THEY MAY e e g
407 \ € 3E DELETED. )
408 c C1=0.5/(C2%%2+4514%2)+40.5 @
409 ¢ S1=2C1¢81 !
410 ¢ c2=C14C2 3
411 KK=KK=KSPNN+JC (i¢]
412 IFCKK .LE. KSPAN) GO TO 720
413 KK=KK-KSPAN+JC+INC A o T - -
414 IF(KK JLE. JC+JC) GO TO 710 L)
415 6o 10 100 ) - 4
416 € PERMUTE TYHE RESULTS TO NORMAL ORDER~==DONE IN TWO STAGES e .- @ 3
- - - . _ e e e N e e e o e o ’
@
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417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
Lot
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465

466

467
468

14.957 SUBROUTINE: FFT

€ PERMUTATION FOR SQUARE FACTORS OF N

800 NP(1)=KS

LABEL FFT PAGE

O NGRS VU VVRUURIG OSSOV OO UPUI N VU SO PO -

1F(KT 4EQ. 0) 6O TO 890

K=KT+KT+1

TF(M oLTa K) K=K=1
J=1

NP(K+1)=J¢C

810 NP(J+1)=2NP(JI/NFACCI)
NP(K)=NP(K+1)ANFAC(J)

J=J+1
K=K~1

K3=NP(K+1)
KSPAN=NP(2)
KK=JC+1
K2=KSPAN+1
$=1

[ IF(J 4LT. K) GO TO 810

9

et nont e e e m s e s i s e e e S At St Sy mEE Sotics tmtsmmn gt e mm s ameas seweor =re

1F(N .NE. NTOT) GO TO 850

"¢ PERMUTATION FOR SINGLE-VARIATE TRANSFORM COPTIONAL CODE)

820 AK=A(KK)
ACKKISACK2)
A(K2)=AK
BK=B (KK)
B(KK)=B(K2)

B(K2)=BK
KK=KK+INC
K2=KSPAN+K2
IF(KZ «LT. KS) GO TO
830 K2=K2-NP(J)
J=d+1
K2=NP(J+1)+K2
IF(K2 +G6Ts NP(J)) GO
J=1
840 IF(KK .LT. K2) 6O TO
KK=KK+INC
K2=KSPAN+K2
IF(X2 JLTa. XS) GO TO
IF(KK «LTa. KS) GO TO
JC=K3
GO TO 890

820

840
830

y © PERMUTATION FOR MULTIVARIATE TRANSFORM

850 K=KK+JC

860 AK=A(KK)
A(KKI=A(K2)
A(K2)=AK
8K=B(XK)
B(KK)=B(K2)
B(KX2)=BK
KK=KK+INC
K2=K2+INC

IF(KK 4LTa K) GO TO 860

KK=KK+KS~JC

> © © © © © ©®© © ® © © © © © 0 © © © © © © 9 J
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469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
5064
505
506
507
508
509
510
511
512
513
S14
515
516
517
518
519
520

14,957

870

880

890

C PERMUTATION FOR SQUARE~-FREE FACTORS OF N

900

902

904

906

C DET

910

914

SUBROUTINE: FFT

K2aK2+KS=JC

IF(KK 4LT. NT) GO YO 850
K2=K2=NT+KSPAN
KK=KK=NT+JC .
IF(K2 LT. KS) GO 7O 850
K2=2K2~NP(J)

J=J+1

K2=NP(J+1)+K2

IF(K2 .GT. NPCJ)) GO TO 870
J=1

IF(KK «LTe. K2) GO TO 850
KK=KK+JC

K2=KSPAN+K2

IF(X2 .LT. KS) GO TO 880
IF(KK .LTa. KS) GO TO 870
JC=K3

IF(2*KT+1 .GE. M) RETURN
KSPNN=NP(KT+1)

J=M=-KT

NFACCI+1)=1
NFACCII=SNFACCIINNFACCI+T)
J=J=-1

IF(J NE. KT) GO TO 900
KT=KT+1

NN=NFAC(KT)=-1

1F(NN .GT., MAXP) GO TO 998
JJ=0

J=0

GO TO 906

JI=J)=K2

K2=KK

K=K+1

KK=NFAC (K)

JJI=KK+JId

IF(JJ .GE. K2) GO TO 902

NPCJY=JJ

K2=NFAC(KT)

K=K T+1

KK=NFAC(K)

KEFEY

IF(J .LE. NN) GO TO 904

ERMINE THE PERMUTATION CYCLES OF LENGTH GREATER THAN 1

J=0

GO 1O 914

K=KK

KK=NP(K)

NP(K)==-KK

1E(KK .NE« J) GO TO 910
K3=KK

J=g+1

KK=NP(J)

ST LT S ——
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522
523

524

525

526

527

528

529

530

531

.. 532
533
534
535
536
537
538
539
540
. 541
542

543

544

545

546

547

548

549

550

551

552

553

554

555

556

557

558

559

560

561

562

563

564

565

566

567

568

569

570

571

572

521

14.957

c

¢

REORDER A AND B, FOLLOWING THE_ PERMUTATION CYCLES

924

926

928

932

936

940

950

ERROR FINISH, INSUFFICIENT ARRAY STORAGE

998

999

"IFCKK JLT. 03 GO TO 914

SUBROUTINE: FFT T ' LABEL FET PAGE 11

IF(KK «NE. J) GO TO 910 .
NP(J)==J

1F(J .NE. NN) GO TO 914
MAXF=INC*MAXF

GO TO 950 .
J=J=1 . - [P
IF(NP(J) JLT. 0) GO TO 924 !
JJ=Jc

KSPAN=JJ

1F(JJ «GTo MAXF) KSPAN=MAXF

RSOV N

JI=JJI~-KSPAN

K=NP(J)

KK=JCrK+I1+4Y
K1=KK+KSPAN

K2=0

K2=K2+1 ..
AT(K2)=A(KT)
BT(X2)=8(K1)

K1=Ki=INC

IF(K1 .NE. KK) GO TO 928
K1=RK+KSPAN
K2=K1=JC*(K+NP(K))
K==NP(K)
ACK1)=A(K2)
B(K1)=B(K2)
K1=K1=-INC
K2=K2-INC

IF(K1 .NE. KK) GO TO 936 _
KK=K2 ‘
1F(K JNE. J) 6O TO 932 . )
K1=KK+KSPAN QR
K2=0

K2=K2+1
ACK1)=AT(K2)
B(K1)=DBT(K2)
K1=K1=INC
IF(K1 .NE. KK) GO TO 940 , )
1F(JJ NE. 0) GO TO 926
IF(J .NE. 1) GO TO 924
J=K3+1 .
NT=NT-KSPNN

II=NT=INC+1

1F(NT .GE. 0) GO TO 924
RETURN

st e ma ot mmee eed Srmene e e ¢ R a4 Smeraemermere s ween d = P, e s e

IsN=0

PRINT 999
sTOP -
FORMAT (44HOARRAY BOUNDS EXCEEDED WITHIN SUBROUTINE FFT) T T —
END R,

'
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H
1
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H
H
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144975 SUBRQUTINE: SHIFT LABEL SHIFT PAGE 1

SUBROUTINE: SHIFT
AUTHOR: ROBERT WENTLAND 12/75
LANGUAGE: FORTRAN
MACHINE: HONEYWELL 635
-t e o O O e S O e e e 0
PURPOSE: GIVEN AN ARRAY REPRESENTING THE RESULTS OF A TWO
DIMENSIONAL FOURIER TRANSFORMATION THIS SUBROUTINE SHIFTS
THE ARRAY SO THAT THE TERM WITH BOTH THE SMALLEST X AND Y
WAVENUMBERS IS STORED IN THE LOCATION FORMERLY OCCUPIED BY '
THE DC TERM. THE TERM WITH BOTH THE LARGEST X AND Y
WAVENUMBERS 1S STORED IN THE OPPOSITE CORNER OF THE ARRAY.
CALLING THE SUBROUTINE A SECOND TIME RETURNS THE ARRAY TO ITS _
ORIGINAL FORM,
RESTRICTIONS: THE ARRAY TO BE SHIFTED (ARRAY:A) MUST HAVE AN
EVEN NUMBER OF ROWS (M) AND AN EVEN NUMBER OF COLUMNS (N)a
THE ARRAY IS DIMENSIONED AS FOLLOWS: A(M,N),
ARGUMENTS
A: ARRAY TO BE SHIFTED
M: NUMBER OF ROWS IN ARRAY A: A(M,N)
N: NUMBER OF COLUMNS IN ARRAY A: ACM,N)

OO OO0 OO0
v
i

SUBROUTINE SHIFT(A,M,N)
DIMENSION A(M,N)

[ T Y s o 0 e B D D s 8 D o ot B S B S e T AP Y e Y T P o A

4 INITILIZATION
C'-"‘"‘ ______ -y o o - - - e ve . e e - - o - - - P S WP D P S AE G W A D

MH=M/2

NH=N72 _
e D e L D e L EE L R e e L L L L ~--
c INTERCHANGE UPPER LEFT-HAND CORNER (A€1,1)...ETC) WITH LOWER
C RIGHT HAND CORNER (ACM,N) adETC)

o et e c e c e e m e e e o o e 0 e e T - T 0 " 8 o Sy S o B W

DO 30 I=1,MH
0 30 J=1,NH LT
TEMP3=AC1,J) , '
ACI,J)=ACT+MH, J+NH)

ACI+MH,J +NH)=TEMP3

30 CONTINUE

(mwmmencrcccccaa- P ) - - o o > T > . -

¢ INTERCHANGE UPPER RIGHT~HAND CORNER (A(1,N)...ETC) WITH LOWER o L 3
¢ LEFT HAND CORNER (A(Ms1)..aETC) !

(rmemacc v arcmmcaas s e 0 o 2 e ko 8 o o e e
DO 40 I=1,MH
DO 40 J=1,NH '
TEMP3=A(1,J+NH)
ACI,J+NH)=A(I+MH,I)
ACI+MH,J)=TEMP3
40 CONTINUE
RETURN
END

e e PR - Yo rs e e - e s ey e - 3 me am eeas fmrem i esermien e e
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14,974 SUBROUTINE: WINDOW ~

SUBROUTINE: WINDOW

AUTHOR: ROBERT WENTLAND 12775
LANGUAGE: FORTRAN

MACHINE: HONEYWELL 635

-t s 0m o e v = - - -

PURPOSE: IF MODE HOLDS 1 THE DATA IN ARRAY A IS MULTIPLIED BY A
WEIGHTING FUNCTION CORRESPONDING TO THE HANNING WINDOW IN
TWO DIMENSIONS. IF MODE HOLDS =1 THE DATA IN ARRAY A IS
DIVIDED BY THE SAME WEIGHTING FUNCTION TO RETURN THE ARRAY TO

C
c
C
4
C
4
4
4
C
c ITS ORIGINAL FORM,

(mmemmmenace ma— e mmeemasa e ———— - e damemeaa———— —m————— -
4

C

[

4

c

C

4

¢

4

c

ARGUMENTS
A: ARRAY 70 BE PROCESSED
M3 NUMBER OF ROWS IN ARRAY A === A(M,N)
N: NUMBER OF COLUMNS IN ARRAY A === A(M,N)
MODE: DETERMINES MODE OF OPERATION
15 MULTIPLIES DATA BY WEIGHTING FUNCTION
~1: DIVIDES DATA BY WEIGHTING FUNCTION
1EV: 1F -1 1S RETURNED DIVISION BY ZERO WAS ATTEMPTED. THIS
INDICATES INCORRECT MODE OR DATA, OTHERWISE 0.
SUBROUTINE WINDOW(A,MsN,MODE,IEV)
DIMENSION A(M,N)

(mrrercncrmcccn rcrccca o m e nm oo ———-n—-- - - " 0 " - - > - - - -

c INITILIZATION T
1EV=0
1F(M.LE.1) GO TO 2000
IF(N.LE.1) GO TO 2000
P1=3.1415927
AM=FLOAT (M)
AN=FLOAT (N)
IF(MODE.EQ.~1) GO TO 200

(o e e i e 2 o 2

¢ MULTIPLY DATA BY WEIGHTING FUNCTION
C- - - - . TV - . ——
DO 100 I=1,M
00 109 J=1,N
AI=FLOAT(I)=0.5
AJ=FLOAT (J)=0.5
TI=21.0-C0S(2.04PI#AL/AM)
TJ=1.0-C0S(2.0%PIxAJ/AN)
T=T1%T4/4.0
L ACLANISACILI AT
100 ° CONTINUE
RETURN .

[ s T P - e T 0 0 00 o o - -—

(mmenmanrmccnacwaranea - -

DO 300 J=1,N
AL2FLOAT(1)-0.5 N

LABEL WINDOW PAGE
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53
54
55
56
57
S8
59
60
61
62
63
64
65
66
67
68
69

14.974  SUBROYTINE: WINDOW

LABEL WINDOW PAGE 2

AJ=FLOAT (J)=0.5

TI=1.0-C0SC2.04PI+AT/AM)

TJ=1.0-C0S(2.0%P 1% AJ/AN)

TRTI*TJ/4.0

IFC(Tu6Ta~1.0€E~20) . AND.(T.LT.1.0E=-20)) GO TO 2000

ACI,2)=ACT /T - - e e e e e+ e o e
300 CONTINUE

RETURY
c—-—-- -------- -
c FAILURE
c-——-- ——————————————— e ) . - - 0 - P W D . - -
2000 PRINT 2010 ot et et = ot o s o
2010 FORMAT(1HO,'#++ DIVISION BY 0 REQUIRED FOR APPLICATION OF',

8' THE HANNING WINDOW ##w')

1EV=-1

RETURN

END
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SUBROUTINE PLOT CVERSION §)  ~—~rWowmmrrssmme=mes o= o= o
AUTHOR: HAROLD YARGER )
REWRITTEN: ROBERT WENTLAND 975
LANGUAGE: FORTRAN
MACHINE: HONEYWELL 635
NOTICE PLOT REQUIRES THE SUBROUTINE STRIP(VERSION 3)
AND THE INTRINSIC FUNCTION FLD  (BIT EXTRACTION FIELD)

3
1)
]
]
]
[}
]
]
]
]
]
1
t
[
1
[]
1
]
]
1
1
1
1
1
]
]
]
1
]
]
1
1
]
1
1
]
1
1
]
1
1
]
[]
]
1
[}
1
)
)
)
1
]
1
1
1
1
1
1
]
]
]
]
1
1
3
1
1]
[]
[}
]

PLOT MAKES A SCATTER PLOT OF Y VS X. TO DO THIS IT ASSIGNS A
VALUE TO EACH CELL OF A S0 BY 120 ARRAY, THIS VALUE CORRESPONDS
TO THE NUMBER OF DATA POINTS FALLING WITHIN THE CELL. THE VALUES
ARE 1-9 FOLLOWED BY A(10),B(11), ETC. TO 2(35). IF THE VALUE
EXCEEDS 35 A PLUS (+#) IS PRINTED,

OPTIONS:
(A) STARS CAN BE PRINTED RATHER THAN THE CELL CONTENT .
WITH THIS OPTION NEITHER THE NUMBER OF ENTRIES COUNTER OR
X AND Y OVERFLOW COUNTERS WILL BE INCREMENTED.
(B) THE. X AXES CAN BE REVERSED
(C) THE CONTENTS OF LAB(12) MAY BE PLACED DIRECTLY INTO
THE CELL. NUMBERS 1 TO 9 WILL APPEAR AS 1 TO 9 AND 10
TO 35 WILL APPEAR AS A TO Z. VALUES OVER 35 WILL RESULT
IN AN OVERFLOW AND A PLUS (+) WILL BE PRINTED.
(D) IF LAB(13) HOLDS =1 THE ALIMS WILL BE ADJUSTED TO CAUSE A
2ERO TO APPEAR FOR A PLOT LABEL.
TO RUN THE FOLLOWING MUST BE SPECIFIED IN YOUR PROGRAM
LAs(1) Y LABEL 1 (6 CHARACTERS OR LESS)
LAB(2) Y LABEL 2 (6 CHARACTERS OR LESS)
LAB(3) X LABEL 1 (6 CHARACTERS OR LESS)
2
Y

LAB(4) X LABEL (6 CHARACTERS OR LESS)

ALINMCT) MINIMUM VALUE (NO SMALLER THAN ~999.99)

ALIM(2) MAXIMUM Y VALUE (NO LARGER THAN 999.99)

ALIM(3) LEFT HAND CORNER X VALUE OF PLOT AXES

ALIM(4) RIGHT HAND CORNER X VALUE OF PLOT AXES
ALIM(3) AND ALIM(4) MUST LIE BETWEEN -999.99 AND +999.99
BUT THERE IS NO RESTRICTION AS TO WHICH IS LARGER. NOTICE
THAT ALIM(1) MUST BE LARGER THAN ALIM(2).

LAB(S) -1 IF REVERSE AXES IS DESIRED » OTHERWISE 0
WHEN ALIM(3) 1S GREATER THAN ALIM(4) THE X ALIMS ARE
INTERCHANGED AND LAB(5) IS SET T0 =1.

LAB(6) -1 IF STAR PRINY IS DESIRED TO DENOTE PLOTED POINTS

LAB(12) THE CONTENTS OF LAB(12) WILL BE PLACED IN THE CELL
OF THE PLOT UNLESS LAB(12) HOLDS O IN WHICH CASE IT WILL
BE IGNORED BY THE PROGRAM.

LAB(13) =1 IF ALIMS ARE TO BE ADJUSTED TO CAUSE A ZERO

LABEL, OTHERWISE O

LEVEL T0 BE ACCESSED

LEVEL 1 INITIALIZES COUNTERS AND PREPARES PLOT FOR
DATA PROCESSING

OO OOOMNOO A0 0O0000

14,978  SUBROUTINE PLOT (VERSION S N ’ LABEL PLOT PAGE
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73288 01 01-18-77 14,978  SUBROUTINE PLOT (VERSION 5) LABEL PLOT PAGE 2
53 c 7C LEVEL 2 PROCESSES DATA ONE POINT AT A TIME =~~~ 7 i ’
e 54 ¢ LEVEL 3 PRINTS THE RESULTING PLOT

55 c X AND Y COORDINATES OF POINT TO BE PLOTED

56 c !

57 c PROCESS DATA AS FOLLOWS:

58 c CALL PLOT LEVEL=1 TO PREPARE PLOT FOR DATA PROCESSING. o o ~
59 c CALL PLOT LEVEL=2 ONCE FOR EACH PIECE OF DATA 'TO BE PLOTED.

60 ¢ CALL PLOT LEVEL=3 TO PRINT COMPLETED PLOT.

61 ¢

62 ¢ WARNING: LAB(S), LAB(6), AND LAB(12) MUST BE ASSIGNED IN THE

63 .C CALLING PROGRAM AFTER PLOT AT LEVEL ONE HAS BEEN CALLED SINCE

64 ¢ LEVEL ONE WILL ZERO THEM QUT. " ) N .
65 (rommemcn e cmmmnc e ccr e ————— —————————— ————— —————— ——————— ———— T ’
66 c ARRAYS:

67 C At AXES LABELS FOR NEGATIVE NUMBERS

68 ¢ ALIM: LIMITS PLOT AXES AS EXPLAINED ABOVE.

69 c C: NUMBERS FOR GRAPH AXES LABELS

70 ¢ D: SYMBOLS FOR GRAPH AXES } _ _
71 ¢ 1PLOT: . -

72 ¢ THE ARRAY IPLOT (50 0Y 20) HOLDS 6000 CELLSs, 6 CELLS TO

73 ¢ EACH LOCATION. THE CONTENT OF EACH CELL IS REMOVED FROM

74 c THE WORD IN THE LOCATION BY THE USE OF THE BIT EXTRACT

75 ¢ FIELD FUNCTION =FfLD~. THE CONTENT OF EACH CELL IS AN

. 76 c INTEGER REFERING TO AN INDEX NUMBER OF NUMB.

77 c LAB: CONTAINS LABELS AND COUNTERS: -

78 c LAB(1-6,12,13)¢: EXPLAINED ABOVE

79 ¢ LAB(7): NUMBER OF VALUES UNDER MINIMUM Y VALUE

80 (4 LAB(8B): NUMBER OF VALUES OVER MAXIMUM Y VALUE

81 ¢ LAB(9) NUMBER OF VALUES UNDER MINIMUM X VALUE

82 4 LAB(10): NUMBER OF VALUES OVER MAXIMUM X VALUE

83 ¢ LAB(11): NUMBER OF ENTRIES IN THE PLOT - N

84 ¢ LAB(14,15): UNUSED

85 ¢ NUMB: HOLDS THE SYMBOLS TO BE PRINTED FOR PLOT,

86 ¢ VARIABLES:

87 c AINT: TEMPORARY STORAGE OF AXES LABEL INFORMATION ) o

88 ¢ DX: X DIMENSION OF ONE CELL

89 c DY: Y DIMENSION OF ONE CELL Tmm o TmrmEem e s ) -
90 ¢ JPLOT: TEMPORARY IPLOT CONTENT STORAGE

91 c ‘TEMP: TEMPORARY STORAGE OF AXES LABEL INFORMATION

92 c XCOMP: TEMPORARY LOCATION STORAGE

93 ¢ YCOMP: TEMPORARY LOCATION STORAGE

94 ¢ COUNTERS:

95 c I: ROW NUMBER TTTTTm T T oeen -

96 ¢ J: COLUMN NUMBER FOR WORD LOCATION

97 ¢ K: COLUMN NUMBER FOR CELL LOCATION

98 ¢ NO: SECTION OF WORD '

99 c EACH WORD CONTAINS 6 6~BIT SECTIONS EACH PERTAINING
100 c TO A CELL

101 4 NUM: NO+1 , SO ZERO INDEX IS NOT REQUIRED FOR A DO LOOP
102 ¢ IP+M/N,JJ: MISCELLANEOUS COUNTERS FOR REVERSING AXES AND

103 ¢ DETERMINING AXES LABELS -

104 (wommmmm e c e e~ —————— ————— B e s s DDt L TP T

Fr——

o

.
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105
106
107
108
109
110
1M1
112
113
114
115
116
17
118
119
120
121

122
123
124
125
126
127
128
129
130
131

132
133
134
135
136
137
138
139
140
141

142
143
144
145
146
147
148
149
150
151

152
153
154
155
156
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14.978  SUBROUTINE PLOT (VERSION 5) T LABEL PLOT  PAGE 3

P - VU UV O SO VU PO PV - -

c
cCOOOOOOOOOOOOO OO PLOT YOO OOOOOOOQONOKONOO
¢

SUBROUTINE PLOTC(LEVEL,Y»X,LABAALIM,IPLOT)

DIMENSION ALIM(4),IPLOT(50,20),C€121),0(121),NUMNB(38)

DIMENSION LAB(15),A(121)

INTEGER A,C.D

DATA NUMB/TH1,1HZ2,TH3,1HL& ) 1H5,TH6,T1H7 ,1HB,THI»THA»THBATHCH THD,
+1HELTHF S, THG,THHATHI» THI » THK »THLA THM, 1HN, THO»THP» THQR , THRA THS » THT »
+THUSTHV » THW THX F THY» THZ A, 1H 2 1HA, TH+/

(remwmr e ccunaa o - " r - - o " D VD PR O o P b o - .y 0w o s > o we - - - =

¢ DETERMINES THE SIZE OF ONE CELL

c-— ----------------- el L L Ty . T A By o iy P B o o 2 o D
DY=(ALIM(2)-ALIM(1))/50
DX=(ALIM(4)=-ALINM(3))/120

c DETERMINES LEVEL TO BE PROCESSED

(mmmmmanmw— - 0w o o = e e o ot e - —cm-o—-- -neae

GO TO (1,2,3),LEVEL

c
COOOOOOOOO0O0OONOOCLEVEL 1200000000000 000

¢ LEVEL 1 INITIALIZES COUNTERS AND PREPARES PLOT FOR DATA

[ PROCESSING

COOOGOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO e e
4

(rommm e cmnn e n-——— - 0 0 o e S R O o %

c ZEROS OUT ALL CELLS OF PLOT

[ bttt bbbt bbbl b B - e e e e e e AR e e S e e m e - —— -

1 DO 10 I=1,50

b0 10 J=1,20
10 IPLOT(1,4)=0
[t D e T R T ] - —— - . - - 0 Bt st S G et D B A Gt B D D A8 D A oy s
c ZEROS OUT COUNTERS
[ e BT R D R - - : - - - o -
b0 111 N=5,12
111 LAB(N)=0
(rrcenmccc e ——— - - - - - - - -
¢ CORRECTS TRANSPOSED ALIMS
[ L et LT T - - oo = - - - - - -
IFCALIM(2).GTLALINCIY) GO TO 1500 .
TEMP=ALIM(1)
ALIMC1)=ALINC2)
ALIM(2)=TENMP
1500 IFCALIMCA).GT.ALIM(3)) GO TO 1550
TEMP=ALIN(3)
ALIM(3)=ALINCG)
ALINM(4)=TEMP
LAB(5)==1

TR —— meme o ————— [ ———

4 ADJUSTS ALIMS »IF NECESSARY, TO MAKE ONE AXES LABEL 2ERO

1550 IF(LAB(13).NE.=1) RETURN -

® & e © o © © © © © © © © © © o e e o O @?_}
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157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208

14,

978 SUBROUTINE PLOT (VERSION 5) LABEL PLOT

IF(ALIMC1) . GEL0J0) GO TO 100
1FCALIMC(2).LE.D.O) GO TO 100
TEMP=ABS ( (ALIM(2)~ALIM(1))/5.0)
M=1

AINT=ALIM(1)

150  IFC(AINT.GE.=0.005).AND.C(AINT.LE.0.005)) 60 TO 100" . _
IFCAINT.G6T.0.0) GO TO 160
AINT=AINTHTEMP f
M=M+1
IF(M.G6T.6) GO TO 100
GO TO 150

160  IF(M.EQ.2) GO TO 1200 _
TEMP=ABSCALIM(1)/FLOAT(M=-2))
ALIM(2)=ALIM(1) +TEMP*S 0O
60 To 100

1200 TEMP=CALIM(2)/4.0)

. ALIM(1)=0.0-TE4P °

100  IF(ALIM(3).GE.0.0) RETURN
1FCALIM(4) JLEL0.0) RETURN
TEMP=ABS ((ALIM(4)~ALIN(3))/12.0)

M=1
AINT=ALIM(3)

164  IFCCAINT.GE.~0.005).AND,CAINT.LE.0.005)) RETURN
IF(AINT.GT.0.0) GO TO 170
AINT=AINT+TEMP
M=M+1
IF(M.GT.13) RETURN
GO TO 164

170  1F(M.EQ.2) GO TO 1700
TEMP=ABS (ALIM(3) /FLOAT(M=-2))
ALIMC4)=ALIMC3)+TEMP#12.0
RETURN

1700 TEMP=(ALIM(4)/11.0)
ALIM(3)=0.0~TEWP
RETURN

c

COOVOOOOVOOOOOOOCLEVEL 2 Y000 00000000 OGG
[ LEVEL 2 PROCESSES DATA TO BE GRAPHED ONE PIELE AT A TIME
COOOVONOOVOOOOONAVOOOOOOOOOOOOOOONNON
¢ ’ \

oo e e OB 0 0 e 0 ' 4

c INCREMENTS NUMBER OF ENTRIES COUNTER WHEN STARS ARE NOT PRINTED
o mmmm e o ————————— - - - om0 e o e o
2 IFC(LAB(6).EQ. (=1)) GO TO 212

LAB(11)=LAB(11)+1

[ LT Lt L il td o tad - - - - - - 0 - - - iy (o0 0 D SO D ) D UR R R P 8 -

c DETERMINES IF THE DATA POINT LIES WITHIN THE BOUNDARIES
(ommommm- ——————- [ [ - ————— - -
212 IFCY.LTLALIM(1)) GO TO 21

TFCY.STLALIM(2)) 30 TO 22

IF(X.LT.ALIM(3)) GO TO 23

IF(X.GT.ALIM(4)) GO YO 24

B 2 300 ot e

PAGE 4
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209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
* 229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260

14,978 SUBROUTINE PLOT (VERSION 5)

[T L] — - -

Commmme o mn———— ——————— o om0 00 4 0 e 1 o —— ———
YCOMP=ALIM(1)
XCOMP=ALIM(3)

D0 20 1=1,50
YCOMP=YCOMP+DY
IF(Y.LE.YCOMP) GO YO 25

20 CONTINUE

25 DO 26 J=1,20
D0 26 NUM=1,31,6
NO=NUM=~1
XCOMP=XCOMP+DX
IF(X.LE.XCOMP) GO TO 27

26 CONTINUE

27 1=51~1

Cowmen mmomcme - . - 00 0 o e e
[ EITHER INCREMENTS THE CONTENTS OF THE CELL, PLACES 38 IN CELLS

C WHERE AN OVERFLOW OCCURS, PLACES 37 IN CELLS IF STAR PRINT IS

[ DESIRED, OR PLACES THE CONTENTS OF LAB(12) IN CELL IF LAB(12) IS
4 NONZERO.

[ R e e B L T T - o v S . D A5 Y T A S S D O 5
JPLOT=FLD(NO,6,IPLOT(IAd))
IF(LAB(12).EQLO0) GO TO 297
IF(LAB(12),6T.35) GO TO 28
FLD(NO»6,IPLOT(I,J))=LAB(T12)
RETURN
297 IF(LA3(6).EQR.(=-1)) GO TO 270
IFCJPLOT.GT.35) GO TO 28
JPLOT=JPLOTH+1
FLD(NO,6,IPLOT(1,J))=JPLOT
RETURN
28 JPLOT=38 R
FLD(NO,6,1PLOT(1,J))=JPLOTY
RETURN
270 1F(JPLOTLEQ.DO) JPLOT=37

LABEL PLOT PAGE 5

FLDINO,6,IPLOT(I,J))=JPLOT

RETURN
[ e e e L L P L L L T T T T TP R e T T
¢ INCREMENTS A COUNTER IF THE DATA POINT FALLS OUTSIDE OF THE PLOT
(o BOUNDARIES ’
[ L R e L DL L Ll Rkt - . 0 . T 0 " S S S 0 D A TR TR ey ey O A0 S8 M8 et Ay
21 IF(LAB(6)4EQ.(=1)) RETURN

LAB(7)=LAB(7) 41

RETURN

22 IFC(LAB(6) .EQL(~1)) RETURN
LAB(8)=LAB(8)+1
RETURN

23 IF(LAB(6) . EGa(=1)) RETURN
LAB(9)=LAB(9) +1
RETURN

24 IF(LAB(6)EQ.(=1)) RETURN
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261
262
263
264
265
266
267
268

269

270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312

3

14,978  SUBROUTINE PLOT (VERSION 5) LABEL PLOT PAGE 6

LAB(10)=LAB(10) +1 - :
RETURN

c

COAOOOOOOOOOOOOOOOC LEVEL 320000000000 0000

c LEVEL 3 PRINTS THE GRAPH

COOOOOOOOOOOOOOOOONOOOOOOOOOOOOO0

¢

(mmermcvvcccaaa - — - an e .- - T S VR D G0 AP B A =y T Y ) G T TP A - -

¢ PRINTS THE LABEL

c-- —————————————— - - - o Y S . 0 ) G Gt g o e T e Gy S D Y P D UGB N R @ e AP D A

3 PRINT 34,(LAB(I),1=1,4)

34 FORMATC1H1,22%X,2A621%52HVS,1X,2A6) - = .

c—--- -------- - m wn an m  — - - —— - . - > -t P S - - o .-

¢ PREPARES JPLOT FOR PRINTING BY PLACING SYMBOLS IN EACH CELL

(mmmmm mcm— e an cmem e ————— —— - o e 20 o 2 1m0 e i

DO 73 I=1,50

DO 73 J4=1,20

DO 73 NUM=1,31,6

NO=NUY=1
JPLOT=FLD(NO,6,IPLOT(XWKY))
IF(JPLOT.NELO) GO TO 77
JPLOT=FLD(0,6,NUMB(36))

60 T0 72 ]
77 JPLOT=FLDCD,6,NUMB(JPLOT)) e . . 3
72 FLD (NO,6,1PLOT(1,J))=PLOT
73 CONTINUE
[ L ittt Lt P R e T T L PR e E e it o -
¢ REVERSES X AXES IF DESIRED

(mmmmecmm e cc e m o —— e ———————- PR ——. -~ ———

IF(LAB(S) £Q.0) GO TO 165
DO 102 1=1,50
b0 102 J=1,10
DO 102 NUM=1,31,6
NO=NUM-1
N=30-NO
JJ=21-9
JPLOT=FLD(NO,6,IPLOT(I4J))
FLD.UNO» 6, IPLOTCTI 43))SFLD(NSG,IPLOT(X,J0))
ELD(N, 6, IPLOT(I449))2JPLOT

102 CONTINUE

PR rea e e man e bt amrmece e eee o vmmin A aey e e ase smn ah e e

[ SETS UP SYMBOLS FOR THE AXES OF THE PLOT
(mommm mmacammmmmw o e e et e ot - - P
165 Do 33 I=1,121
ACI)=NUMB(36)
C(I)=NUMB(36)
D(I)=NUMB(37)
33 CONTINUE
DO 311 1=1,121,10
D(1)=NUMB(3B)
311 CONTIVUE

(rormennccccnan - . O 0 O Y Y PR T B S S S e - -
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313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
33
332
. 333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364

14,978 SUBROUTINE PLOT (VERSION 5) LABEL PLOT

¢ PREPARES THE LABELS FOR THE Y AXES
c- - - - . - -~ -
CALL STRIP (ALIM{2),C(1),A(2))
00 38 N=1,4
JJ=8+(N=1)*10
AINTSALIM(2)=DY*10.0%FLOATIN)
CALL STRIPCAINT,C(JJ)#ACII+TI)
38 CONTINUE
CALL STRIP(ALIM(C1),CC46),AC47))
c——-- ————————————————————— - - - -onon
c PRINTS THE Y AXES LABELS, THE Y AXES, AND THE PLOT
(o ce e r e cm e e e e e ———————- - - - e o st
D0 41 121,50
PRINT 37, A(1)sCCI),DCI)A{IPLOT(I,d) +d21,20)

37 FORMAT(6X»3A1,20A6)

41 CONTINUE

[ T i e o 0 s B e BT O S D DD Wv S o - - - e - - - - -

C PRINTS THE X AXES

(memmcmecccrccmccmescccrarnena e - e PR . . ~————
PRINT 39, A(S1);C(S1):D

39 FORMAT(6X,123A1)

c-—-.--n ——————————————— - = o o > - ELL L P L T TE g - 5 - 48 Wk S O b - -

C PREPARES THE LABELS FOR THE X AXES

Cocmmmcmmmmcccccm e mcmc e a e —m————————— - ——
DO 327 I=1,121
A(I)=NUMB(36)
C(1)=NUMB(36)
327 CONTINUE
IF(LAB(5),NE.O) GO TO 500
CALL STRIPCALIMCA),C(116),A€117))
DO 42 N=1,11 ’
JJ=8+(11-N)*10
AINTSALIMCL)=DX*10.04FLOAT(N) oy
CALL STRIP(AINT,C(JJ)LALII+T))

42 CONTINUE
CALL STRIP(ALIM(3),CC1),A(2)) . R L
60 T0 501

[ L L ] - o o> " o D - - - - " 8 O - e 4 W -

¢ PREPARES REVERSED X AXES LABELS IF DESIRED

500 CALL STRIP(ALINCA),CC1),AC2))
DO 533 N=1,11
J4=8+(N=1) %10
AINT=ALIM(4)=DX#10,0%FLOAT(N)
CALL STRIPCAINT,CCII)PACII+1))
5§33 CONTINUE )
CALL STRIPCALIM(3),CC116),AC117))

[ kel P T - . - -—-

4 PRINTS THE X AXES LABELS

€ o om o m n m o om0 0 20 0 0 e S O e - -
501 IFCALIM(3).GELD.0) GO TO 477
PRINT 43,A
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’ 365 43 FORMAT(BX,121A1) T - o -

7] 366 477 PRINT 43,¢ @
367 Crmmmemm—— - - ———

; 368 ¢ PRINTS THE NUMBER OF DATA POINTS NOT REPRESENTED ON THE PLOT

s 369 (mmmmmmm———— e e e ———— —m—mmm———— ———————— e 12
3170 PRINT 51, LAB(11), (LAB(I),1=7,10) )
371 51 FORMATC(//+6%X»9H ENTRIES=,14,2X,7HYUNDER=,14,2Xs6HYOVER=,14,2Xe

@ 372 +7HXUNDER=,14,2X,6HXOVERZ,14) ) . ®
373 RETURN
374 . END
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SUBROUTINE STRIP (VERSION 3) LABEL STRIP PAGE

SUBROUTINE STRIP (VERSION 3)

AUTHOR: HAROLD YARGER
REWRITTEN: ROBERT WENTLAND 9=75
LANGUAGE: FORTRAN
MACHINE: HONEYWELL 635
STRIP BREAKS A FLOATING POINT NUMBER =AA~ UP INTO A SET OF
INTEGERS «B(1,2,3,5,6)~ S0 THAT

B(1)= HUNDREDS DIGIT

8(2)= TENS BIGIT

B(3)= ONES DIGIT

8(4)= COMMA

B(S)= TENTHS (1/10) DIGIT

B(6)= HUNDRETHS (1/100) bIGIY

IF AA IS5 NEGATIVE

c(1)= N e e . .
c(2)= €
€(3)= 6

OTHERWISE ALL C'S HOLD BLANK SPACES

IF AA EXCEEDS 999.99 IN MAGNITUDE ALL C'S AND B*'S CONTAIN BLANK
SPACES

SUBROUTINE STRIP(AA,B,C)

DIMENSION B(&),NUMB(15),C(3)

INTEGER B.,C

DATA NUMB/TH1,1H2,TH3,1HA 2 1HS,1H6,THT»1HB,1HO,THO,1H.»1H 2 1HN,

% THE, 1HG/

10 7

15

16
1?7

20

IF(AA.GEL0.0) GO TO 10 T -
A== AA

C(1)=NUMB(13)

C(2)=NUMB(14)

C(3)YSNUMB(1S) -

GO T0 15

A=AA
CC1)=NUMB(12)
C(2)=NUMB(12)
C(3)=NUMB(12) *
CONTINUE

IF(ALLE.999.99) 60 TO 20
D0 16 1=1,3 T
C(I)=NUNB(12)

DO 17 1=1,6

B(I)=NUMB(12)

RETURN

N1=A/100.
N2=(A-FLOAT(N1)*100,)710.
N3=(A=FLOAT(N1)*#100.~FLOAT(N2)*10.)
FS=(A-FLOAT{(N1)*100.~FLOAT(N2)*10.~FLOAT(N3))I*10,
IF(F5.LT.9.999) FS=F5+¢0.001
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73288 01 01-18-77 14,982 SUBROUTINE STRIP (VERSION 3) LABEL STRIP PAGE 2 b
53 NS=FS - o
54 FNS=NS
55 F6=CA~FLOAT(NT)*100.=~FLOAT(N2)*10.~FLOAT(N3)=FNS5/10.)#100.
56 IFCF6.LT.9.999)F6=F6+0.001 j
57 N6=F6 .
58 . TF(NT.LT.TIN1=10 L L e e
59 IF(N2.LT.TIN2=10
60 IF(N3.LTLTIN3=10 - . 3
61 IF(N5.LT.1) N5=10 »

62 IF(N6LLTL1) N6=10
83 B(1)=NUMB(NT)
- e aw b6 . B(2)=NUMB(N2)
65 B(3)=NUMB(N3)
66 8(4)=NUMS(11)
67 B(5)=NUMB(NS)
68 B(6)=NUMB(NS)
69 RETURN
70 END
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