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SUMMARY

1. Title

A Study on the Computerized Geophysical Data Interpretation( I )

2. Purpose and importance of the study

The nations which have little mineral resources, like Korea, are
forced to develop superior mineral exploration techiques in order
to overcome the shortage of mineral resources. For instance, Japan
and western European countries are actively engaged in exploring
mineral resources home and overseas using their superior techniques
not only to meet their domestic demand but also to control the
world mineral market.

Airborne geophysics has been known as one of the most powerful
techniques for mineral exploration. Korea Institute of Energy and
Resoureces(KIER) purchased airborne magnetic and gamma-ray spec-
trometric field data acquisition system in 1981 and developed its
own data processing software package. Since then, about 30 percent
of the country has been covered by producing magnetic and gamma-
ray spectrometric data. KIER annually published airborne geophysical
contour maps to be used for mineral exploration and land utiliza-

tion.



The purpose of the study is to develop the microcomputer-based
interpretation software in order to maximize the utility of airborne
data. The leading edge of airborne data interpretation technology
in the developed countries is a computer-assisted interpretation skill
which use a workstation with a high resolution color graphic func-

tion.

3. Content and scope of the study

In the first vear of the project airborne geophysical data inter-
pretation softwarcs are developed utilizing a microcomputer with
a high resolution color graphic function. They include grid format
conversion file for data transfer between the TEMPUS computer
and microcomputer, color display, shadow display, and a two-dimen-
sional frequency domain filtering techniques.

The following FORTRAN programs are developed .

GRDFMT is a program to convert the grid data file format for
data transfer between the TEMPUS computer and micro-
computer.

CMAP is a program for color display.

SHADE is a program to perform shaded relief transformation.

CNTN is a program which provide a two-dimensional frequency
domain filtering such as an upward,/downward continu-
ation, a second vertical derivative, high and low pass

filters, a band pass filter, and a directional filter.

....._8_



4.

RTPOL is a program to implement the reduction to the pole.

Results and suggestion

The report has the characteristics of an interim report which

consists of the results of the first year work of two-year project.

The results are summarized as follows:

D

3)

4)

Airbone geophysical data can be easily accessed for further data
treatment by developing data file format conversion program bhe-
tween the TEMPUS computer and microcomputer.
Microcomputer-based  interpretation softwares developed can be
useful for re-interpreting the enomorous airborne data accumulated
for past ten vyears.

The state of the art of Korean airborne geophysics will be
close to the technical level of the developed countries by devel-
oping computerized airborne data interpretation techniques. The re-
sults of the study will be introduced in the 27th annual sessions
of CCOP (Co-ordinationg Committee for Offshore Prospecting) in
Seoul in the first week of November, 1990.

The software developed in the first year of two-year project
will be re-edited in order to make a menu-driven software sys-

tem during the second vyear.
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Data set id is Total magnetic intensity
Area 1is Chung_Ju, Korea

Map origin is the Lower-Left corner
Scan direction is Left to Right

Survey date
Latitude of the
Longitude of the

lower—-left corner
lower-left corner
Latitude of the upper-right corner
Longitude of the upper-right corner
Name of the observer
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49904.64
49872.72
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49856.52
49846.36
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Fig.2.3. An

Registration number
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49966.70
49983.09
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49924.81
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Number of samples per scan
Number of scan lines

Data scan format
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Figa5. Color shaded relief map total magnetic field intensity :
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{a) Total magnetic field intensity 3 (b)_ZSOnlchnanard continued and high cut
filtered at 60,732000 cycles.” meter :
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(¢) 1250m upward continued : (d) 2500m upward continued.

Fig.5.1.1. Examples of continuation,
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Fig.5.1.2. 250m downwiard continued and high cut
filtered at 6032000 cycles” meter.
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(¢) Result of reduction to the pole of (a).

Fig.5.2.1. Model study of reduction to the pole.
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Fig.5.2.2. (a) Reduction to the magnetic pole of total magnetic field.
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Fig.5.2.3. Reduction to the magnetic pole of total magnetic fiedld.



Fig.5.2.4. Shaded relief map of Fig.h.2.3.
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Fig5.2.5. Color shaded relief map of Fig5.2.3.
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Fig.5.3.2. (a) The second vertical derivative map without pole reduction;

(b) The second vertical derivative map with pole reduction.



Fig.5.3.3. The second vertical derivative map without pole reduction.
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Fig.5.4.2. Examplese of filtering -
(a) Total magnetic field 3
(b) High cut filtered at 30732000 cycles/ meter :
(¢) Low cut filtered at 3732000 cycles/ meter :
(d) Band pass filtered between 3732000 and 3032000 cycles” meter.
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Fig.5.4.3. Examples of directional fittering
(a) For the southwest-northeast trend.

(h) For the southwest-northeast trend.
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Program GRDFMT

This program reads KADIPS version 2 grid data from a magnetic tape
and converts into a readable ASCII text file for data exchange |
between different computers. An application of this program is the
processing of KADIPS data by a VAX computer itself. The other
application is to transfer the data to an IBM PC using the VAX Kermit
communication software.

This program requires an input magnetic tape c<reated by a RDS
computer using KADIPS Version 2 software. The tape contains a file of
grid data. The file consists of a header record and multiple data
records.

The header record contains NX,NY,COMMENT, where NX is the number of
grid points in X-axis, NY is that in Y-axis, and COMMENT is the
comment. NX and NY are in RDS 704 16-bit integer format. The length
of header record is variable and ranges from four to eighty bytes.
The length of the data record is fixed and i1is 4*NX bytes. There are
NY data records in the file. The format of the data i1s RDS 704
floating point format.

Additionally this program reguires a data description file. The f1ile
is read by this program and written to the output file as its header.
The file consists of multiple card images. A line of card 1lmage

contains information as many as 72 characters. The following shows an

example header description file.
TMAG Data set id is Total magnetic intensity
CHUNGJU Area is Chung_Ju, korea
LL Map origin is the Lower-Left corner
LR Scan direction is Left to Right
Apr. 1986 Survey date
NO36D45MO0S Latitude of the lower-left corner
E127D45MDOS Longitude of the lower-left corner
NO37D00OMDOS Latitude of the upper-right corner
E128D00MO0S Longitude of the upper-right corner
Y. S. Park Name of the observer
5. S. Suh Name of the pilot
G-813/G-714 Model number of magnetometer/digital recorder
HL.9227 Registration number of the aircraft

End-of-header-description-file.

output file format description.

The output file consists of multiple header and multiple data
records. Both of the records are ASCII coded and readable. Both
records consist of multiple card images. The maximum length of the
card image is 80 bytes.

Header records are identified by the special characters in column 1
o 4. The first character 1is "C". The 2nd, 3rd, and 4th characters
are seguential card number. The last card image of the header should
be "C9%99" in column 1 thru 4.

The grid data consists of NY scan lines. A scan line consists of NX

data

version / 1.

samples. Each scan line corresponds a single data record. A data
record begins on a card boundary, 1i.e., no card image contalns
maltiple scan line.

dimension z{4000)

integer*?2 ibuf(40)

character*5 tapel

character*35 fnane

character*72 hilbuf, h2buf

character*30 fmt

2/

A001
ADO2
AQ02
a004
a005
A0D6
aQ07
a008
ADO0YS
AQ10
AQLll
AQL2
AD13
abpi4
A015
AQlS
AQ17
A018
a019
apzo
AQ21
a02z2
A023
a024
a025
Al026
AQ27
A028
a029
a030
a031
AQ32
a033
A034
A035
3036
A037
AQ38
A039
AD40

anal
ap4z
AQ43
aD44
A045
AQ4E
A047
AQ48
aA049
AD50
A051
AQ52
A053
AQ054
A055
4056
a057
AD5B
AQ59
aAD60
a061
a0e62
a063



data nx, ny / 0, 0/ a064

c a065
500 format{a) AQ66
600 format (' Welcome to GRDFMT', 20x, 'Version', £5.1/ A067
+ " Format KADIPS V.2 grid data inte readable ASCII file') a068

710 format('C’, 13.3, 4x, a) A0bY
711 format('C', 13.3, 4x, 18, tal, 'NX: Number of samples per scan')A070
712 format{'c’, 13.3, 4x, iB, t4l, 'NY: Number of scan lines') al71
713 format('C', i3.3, 4x, a. t41, 'Data scan format"') AD72
714 format{'Cc999"} ad73
write (*, B00D) version a074

c a075
o Open the input tape and decode NX,NY AQ76
16 continue A077
call tty geta def {tapel, *MSAl', 'Enter input MT name '} ADL78
tapclid:) = ot 2079

call mt_open (tapel, inpt, 0, ierr) a080

if {ierr .me. 0) then A081

call tty warnt ('Can not open @1', tapel(:4)) AQ82

go to il ACB3

endif a084

call mt_read (inpt, ibuf, 80} AQ085

call mt_stat (nbyt. istat) a086

if (istat .ne. 0) stop 'Tape read error’ a087

call vec_swapwd tibuf(l), nx, L} A088

call vec swapwd (ibuf(2), ny, ) a089

write (*, *} 'Nx, Ny =", nx, ny A090

c A091
c Open the header description file. aQe2
call tty_qeta_def { fname, 'EXAMPLE.HDR', a093

+ "Enter HEADER description text filename') n094

open (1, file=fname, status='old'} AQ095

C a096
¢ Open the output text file. A097
call tty geta (fname, ‘knter output filename’) a098

open (2, file=fname, status='new’, recordtype='variable', A099

+ carriagecontrol:'list') 2100

c al0l
¢ Accept the output format. al02
call tty geta_def (frt(2:), '8f10.2', 'Enter output format') al03
fmt(l:1} = "0 A104

nchi = 0 al05

call strStraim (fmt, fmt, nchf) Al106

nchi = nchf + 1 Al107

fmt (nchf:inchf) = ") 2108

c Al09
¢ Complete the user supplied header. All0
nch = 0 Alll

do 20 3 = 1, 900 AllzZ

read (1, 500, end=22) hlibuf All3l

call strStrim (h2buf, hibuf, nch) all4

write (2, 710) J. h2buf { : nch) All5

20 continue Allé6
22 continue All7
close (1) ailsé

c allsg
c Output Nx, Ny, FMT and EOH cards. 2120
write (2, 711) 3, nx Al21

write (2, 712) 3+*1, ny Al122

write (2, 713) 3+2, fmt(:nchi) Al123

write (2, 714) Al24



c

¢ Copy data records. Record size =

30

c Close

nx4 = nx * 4

do 30 j = 1, ny

call mt_read (inpt, 2z, nx4)

call mt_stat (nbyt, istat)

if (istat .ne. 0) stop 'Tape read error'

if {nbyt .ne. nx4) stop 'Data length error’
call cvt_704 vax (z, z, nx)

write (2, fmt) (z(i1), i =1, nx)

continue

the MT and ocutput file.

call mt_close (inpt)

close (2
stop
end

}
'Normal completion'

nx*4 bytes.

Al125
Al26
A127
A128
a129
2130
Al3l
Al132
Al33
Al34
Al35
Al36
Al37
alie
Al139
Al40
Al4l



Cti*t*tt***t**t************t******t**t************************R*C

Program

QOO0

C**************k*'k****‘k*****************k************t**********

SSTORAGE: 2
SNOTRUNCATE
SDEBUG
SLARGE

IMPLICIT INTEGER*Z2 (I-N3)
character*20 font
character*20 strain,AA
character*20 strin2

CHARACTER INPUT*30,UNIT*32 ,CH*1l
CHARACTER CHT(32)*1

DIMENSION A{256,256)

INTEGER*1 BKSP

EQUIVALENCE (UNIT,CHT(1})

DATA BEKSp / 8 /

CMAP.F OR

This program makes color map with grid data

oo nn

«vesses« ARRAYS AND VARIABLES

»++« GET INPUT FILE NAME

READ # OF DATA & MIN. MAX.

Pesevsnecrsenanes s sessraeaasss GET ZOOM FACTOR

MAKE TEXT STRUCTURE FOR
HALO' 88

C
et i ettt iataetnceasnesoassannenasecasancs
C
WRITE(*,111}
READ(*,100) INPUT
C
Covevennnn e e esciaarrrenerara e
c
OPEN(1l,FILE=INPUT, FORM="'BINARY')
READ(1} NX,NZ
READ(1) FMAX, FMIN
IF(NX.LT.2.0R.NZ2.LT.2) STQOP 'Data Error'
FINTER = FMAX - FMIN
C
Cienearassnsetecrssrssnssnnssssssssensrenssasseass GET UNIT OF DATA
C
WRITE(*,777)
READ(*,100) UNIT
c
Civinnnnnerennans .
Cc
WRITE(*,333)
READ(*,*) ZOOM
X0UT = FLOAT(NX) * ZOOM
ZOUT = FLOATI(NZ) * ZOOM
C
C it etenneneeennsenanscenecnnesocancasanas
C
CALL MKTXT(CHT(1))
C



C b o nwoncansetasssssansnsssnssesanssessassnsssraneons . GET MAP STYLE
C COLOR OR BLACK/WHITE

WRITE(*,102)

READ(*,*} 1IBW
C
e it eeresccssasssasaasssrsss DISPLAY MODE
C

IF ( IBW .EQ. 0 ) THEN

WRITE{(*,103}
READ(*,*) KNDMP

ENDIF

WRITE(*,444)
C
C."...IIIIl'..Illl.!'.l't...‘l..-l--l.l‘l'.-.l.ll ------ E‘ORmTS
C
100 FORMAT (A}
102 FORMATI(' Color -~ 0 or B/ W-—-1 :")
103 FORMAT(' 16 color -- 0 or 256 color -- 1 :')
111 FORMAT(' Enter input grid data file name :')
333 FORMAT{' Enter zoom factor :'}
444 FORMAT{' Wait please. Data reading ... 00000'\)
555 FORMAT (1X, 6Al, I5\)
6656 FORMAT('/',I5,'/")
777 FORMAT{' Enter UNIT of data value ')
888 FORMAT(//*' Drawing.e.«.."')
999 FORMAT('/',1I3,'/")
C
C..III..I.I'I-OI.I..I.l.‘l..ll-....ll.II.....I-.....DIO READ DATA
C

Do 10 I= 1, NZ

READ(1) ( A(J,I}), J=1,NX )
WRITE(*,555) (BKSP, K = 1, 6), 1

10 CONTINUE

CLOSE(Ll)
C
Crsesniasasnnamseansessns c s s s en s e i v++++. DECIDE MAP SCALE FACTOR
C

SCALEI=(ZQUT-1.)/FLOAT(NZ-1)

SCALEJ={(X0UT-1.)/FLOAT{NX-1)
C
C.....-..'.....'....'I.--..-l"...-"I‘..-.-I....'. SET OUT DEVICE
C

CALL DEVSET ( IBW, KNDMP )
C
Crevecacen t s aes e maaranse e s vuvevess. INITIALIZE GRAPHIC DEVICE
C

CcALL INITL ( KNDMP )

CALL SETIEE(1l)

CALL SETWOR(0.,0.,640.,480.)
C
£ i s et seruoamennaniaessetsastbossasssesnnes by SET CHARACTER STYLE
C

FONT = '/HALOLlO04.FNT/'

CALL SETFON(FONT)
C
C'... lllll " % & B oW OE B S RS B S a8 & & 8 & B B 4 A B EFw " " & ® 8 F P A& A B FF B SET COLOR
C



CALL COLSET ( IBW, KNDMP , IDELT )

C
Coveonnnn wer e e C e e e weessre.ee. DRAW COLOR INDEX
C

IF ( IBW .EQ. 0 ) THEN
CALL CLINDY( XnUT, TDRELT, FMAX, FMIN. FINTER . UNTT )

ENDIF
C
Caeesesncenannnnns et teenceareaseeananaen teesesenses. DRAW MAP
C
DO 60 I=1,INT(ZOUT)
TEMP=(I-1)/SCALEI+1.00001
IF( TEMP.LT.FLOAT(NZ) ) THEN
1Z=TEMP
ELSE
TEMP=NZ
I1Z=NZ-1
ENDIF
Z=TEMP-12
IT=1 + 110
DO 50 J=1,INT(XOUT)
TEMP=(J-1)/SCALEJ+1.00001
IF( TEMP.LT.FLOAT(NX) ) THEN
JX =TEMP
ELSE
TEMP=NX
JX=NX-1
ENDIF
X=TEMP-JX
F=VAL(A(JX,IZ),A{JX,IZ+1),A(JIX+1,12) ,A(JX+1,12+1},X,2)
IK1=INT{( (F-FMIN)/FINTER * FLOAT{(IDELT)) + 1
CALL SETCOL(IDELT - IKLl + 1)
JJ=J =+ 30
CALL PTABS(FLOAT(JJ),FLOAT(II})
50 CONTINUE
60 CONTINUE
c
v tancasnnneososnnnaceasans t e resiessnssee.SAVE MAP TO IMAGE FILE
C
CALL SAVIMG
c
C it s ennvosnenenaunnnnnns s tveiussesessasss SET PRINTER SUBROUTINE
c
CALL SETHP
C
Caevnosansanassosannnsnnans tieecrestsssessss. DUMP MAP TG PRINTER
C
CALL GPRINT
C
Cuovnnn et eereatt e e tesesseess END GRAPHIC MODE &
C STOP
CALL CLOSEG
STOP
END



0001
0002
0003
0004
0005
D006
0007
o008
ooao
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
027
ooz28
0029
oo3n
0031
0032
0033
0034
0035
no36
0037
0038
00639
0040
0041
0042
0043
0044
06045
0046
0047
0048
0049
0050
0051
0052
0a53
0054
0055
0056
0057
0058
0059
0060
0061
0062
0063

ok k&

C******t****K!***ttﬂ***:*********!**********k******‘***i*t*****
C

c Program SHADTE F O R

C

c This program performs shade transform of a grid data.
c
C*t*********:&t******************‘l’**t*********k*t***t**********t***
Cc

C PRINCIPAL PARAMETERS ARE

c

c SUNX, SUNY, SUNZ DIRECTION COSINES OF

C THE SUN RAY

C

C 0OBSX, OB5Y, OBSZ DIRECTION COSINES OF

C THE OBSERVER'S DIRECTION

C

C EX, EY, EZ DIRECTION COSINES OF

C THE SURFACE NORMAL VECTORS

c

c DELX, DELY GRID INTERVALS IN Z UNIT

C

c*‘k*****t**

$storage: 2

LRSS S LN

dimension z{1000, 3}
dimension zx(1000), =zy(1000)
dimension ex{1000), eyt1000), ez (1000)
dimension psun(i000), pobst1000), shd (1000
egquivalence {(2X, psun), (zy, pobs, shd)
integer*l bksp
data version / 1.0 /
data bksp / 8 /
write (*, 600) version
600 format(' Welcome to SHADE', 10x, 'vVersion', £5.1)
call getrpr {31, 32, nx, ny. delx, dely,
+ sunx, suny, sunz, obsx, obsy. obsz)
C
Crovnsnnss nessssenaenns seur s ceraar e Transform for iy=l.
C
write {(*, 691)
691 format{' Start of tranform. line = 00001'\)
692 format(lx, 6al, i5%)
dxinv = 1. / delx
dyinv = 1. / dely
dyinvh = .5 * dyinv
read (31) (z(i,1), i = 1, nx)
read (31) (z(i,2), i = 1, nx)
call derivx (z(1,l), zx, nx, dxinv)
call derivy (z(1,1), z{1,2}), zy, nx, dvinv)
call normv {zx, 2y, ex, ey. €2, nx)
call vdotp (ex, ey, ez, sunx, suny, sunz, psun, nx)
call vdotp (ex, ey, ez, obsx, obsy, obsz, pobs, nx)
call vmula (psun, pobs, shd, nx!
write (32) (shd{1), i = 1, nx)
C
Covnennnatonnnsnrs ersar e ve....Transform for iy=2 thru ny-1
C
nyml = ny - 1
dely2 = dely =+ dely
9m = 1
i3 = 2

*******t****k************k**i********t*****t**

C

onaonnaannnn

e e Re Rt R R RERERY



0064 ip = 3

0065 do 20 iy = 2, nyml

0066 write (*, 692} (bksp, 1 = 1, 6}, iy

0067 read (310 tz(i,jp), 1 = 1, nxl

0068 call derivx {z{(1,37}), zx, DX, dxinv)

0069 call derivy (z(l,3jm), z{(1l,3p), 2¥. DX, dyinvh}

0070 call normv {zx, Zy, ex, ey, €Z, nx)

0071 call vdetp t(ex, ey, €2, sunx, Ssuny, sunz, psun, nx)
0072 call vdotp ‘ex, ey, ez, obsx, obsy, obsz, pobs, nx!
0073 call vmula (psun, pobs, shd, nx)

0074 write (32) {shdii), + = 1, nx)

0075 let = Jm

0076 9 = JJ

0077 i3] = Jjp

0078 ip = let

0079 20 continue

0080 C

00BL Civvcnvnnven e R LR R TR ....Transform for 1y=ny.
pogz C

0083 write (*, 692) (bksp, i = 1. 6), ny

0084 call derivx (z{l,33}), zx, nX, dxinwv}

0085 call derivy (z{l,3im), z(1,33)., 2y, nx, dyinv)

0086 call normv (22X, Z¥Y, €X. €Y, €2: nx)

0087 call vdotp (ex, ey, ez, sunx, suny, sunz, psun, nx!
0088 call vdotp (ex, ey, €32. cbsx, obsy, obsz, pobs. nx!
0089 call vmula (psun, pobs, shd, nx)

0090 write (32) {shdti), i = 1, nx)

0091 ¢

0092 Convsravsnaven . h e a e i iveesssnessseclose files and stop
0093 ¢

0094 close (31}

0095 close (32)

0096 stop 'Normal completion’

0097 end

0068

0099

0100 subroutine getrpr (ldvl, 1dv2, nx, ny, delx, dely.

0101 * sunx, suny, sunz, obsx, ocbsy, obsz)

0102 C

0103 Cuovoonnmssemrsnsaesannns R GET RUN TIME PARAMETERS
0104 C

0103 character*50 flname

0106 500 formatia)l

0107 write (%, 600)

0108 600 format(' Please enter input filename(grid file) :'\)
0109 read (%, 500) flname

0110 open (ldvl, file=flname, form='binary')

0111 read (1dvl) nx, ny

0112 read (ldvl) fmax, fmin

0113 write (*, *) ‘'Input file grid size{nx, ny} =T, nx, ny
0114 C

0115 Cuoverarornomssnsrnenans i iseassenesesnews GET GRID INTERVAL
0116 C

0117 write (*, 610)

0118 610 format(' Enter grid intervals (dx, dy) in z unit :'\}
0119 read (%, *} delx, dely

0120 C

OL12] Covvrronstnorcasassasesacvonroonssorsnons GET SUN RAY DIRECTION
0122 ¢C

0123 write (%, 520)

0124 620 format(' Now I need direction of the sun ray.'/

0125 + ' The direction is defined by two angles, i.e., '/
0126 + ! 1. theta ... the polar angle, and'/



0127 + ! 2. phi «.+ the azimuth.'/

0128 + ' The coordinate convention is as follows;'/

0129 + ! The origin is lower left corner of the map plane.'/
0130 + 7 The x-axis goes to right, the y-axis goes to top,'/
0131 + ! the z-axis comes out of the map plane.'/ '

0132 + ' Theta is the angle between the z-axis and sun ray.'/
0133 + ' Phi is the angle between the x-axis and sun ray projection’/
0134

0135 + ' to the map plane, measured from the x-axis in counter'/
0136 + ' clockwlse sense. The unit of the angles is degrees.'/
0137 + ' please enter theta, and phi :'\}

0138 read (*, *} theta, phi
0139 if {(theta .lt. 0. .or. theta .ge. 90.)

0140 + stop 'Invalid theta’
0141 dg2rad = acos{(-1.) / 180.
0142 theta = dg2rad * theta

0143 phi = dg2rad * phi

0144 sunz
0145 hold
0146 sunx
0147 suny

cos (thetal
sin {(theta)
hold * cos (phi)
hold * sin (phi)}

H oo

0148 C

D149 Chovrersnnrovasrsnsanns verra s sanns weaesess GET OBSERVER'S DIRECTION
0l50 ¢

0151 write (*, 630}

0152 630 format(' I need observer''s direction. As the sun ray,'/

0153 + ' it is defined by two angles (theta, phi).'/

0154 + ' please enter the angles (theta, phi) :'\)

0155 read (*, *} theta, phi

0156 if (theta .lt. 0 .or. theta .ge. 90.)
0157 + stop 'Invalid theta'’

0158 theta = dg2rad * theta

0159 phi = dg2rad * phi

0160 obsz = cos (theta)

0161 held = s=in {(theta)

0162 obsx = hold * cos (phi)

0163 obsy = hold * sin (phi)

0164 C

0165 Cuiveannaonrns cses e P s E s e vessnee. GET QUT FILE NAME & RETURN
0166 C TO MAIN PROGRAM

0167 write {*, 640)

0168 640 format(' Please enter output file name :'%\)
0169 read (*, 500) flname

0170 open (ldv2, file=flname, form='binary'}

0171 write (1dv2)} nx, ny

0172 return

0173 end



0001
0002
0003
0004
0005
0006
0007
o008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
6022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
00637
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
(0049
0050
0051
0052
0053
0054
0035
0056
0Dns7
0058

*********************t***t*******************t*t*******Rt*****c

Program CNTN.FOR

This progrm performs continuation, derivative,
filtering, directicnal filtering of potential field
data.

LEEE SR ESEEEEESESEESEERESSEREE SRR ERE SRR SRR S ERSEESEE TR FERTEEEEEEE S

naoaoaoaaoannn

Principal parameters are

NOLDX : number of grid data per scan line
NOLDY : number of total scan line
NX : number of Fourier transformed data

per scan line
NY : number of scan line of

Fourier transformed data
KHCUOT : high cut freq.
KLCUT : low cut freq,
ZCNTN : continuation depth

if entered 0.0 : second derivative

0.1 + filtering
-0.1 : directional filtering

ANGH : high gradient for directional filtering

in degree
ANGL : low gradient for directicnal filtering

in degree
KNDOF : kind of directional filter

if entered zero ( 0} : reject

1l : pass

FLIN t input file name { .FFT )

this file made by the program FT2D
FLOUT : output file name

Input file must be binary file and consists of

first 2 byte : NOLDX
2 byte : NOLDY
2 byte : NX
2 byte : NY
each 8 byte : Fourier transformed data
real compo. - 4 byte

ooaocaoaoacaoaaaoonNooonooaaaoooanNoOaaoNooaonNnNOaanNaaanao

imag. compo. - 4 byte
C*********************t**************k****x***********ﬁ***ﬂ*****
SLARGE

SDEBUG

C

Gt esasa sttt oonnsrososasssosasaasssnneaans ARRAYS AND VARIABLES
C

IR R RN NP RN N Ns RN RN NsNeNoNe NeRo RoRe Rr Ao Ro Rt Re ReReRr R Re R e R e N R N e

COMPLEX R(128,128), CTEMPO(128)
DIMENSION R2(2,128,128)

INTEGER*2 NOLDX,NOLDY,NX,NY,LMNM,MXM
INTEGER*1 BKSP

CHARACTER*15 FLIN,FLOUT

EQUIVALENCE ( R , R2 )}

DATABKSP / 8 /

—_— ) —



0G59 PI = 4, * ATAN(1.)

0060 C

0081 Cuovivnnnnna teeeasasesnssssrasrnrrsraassssssss GET INPUT, FILE NAME
0062 C

0063 WRITE(*,110)

D064 READ(*,100) FLIN

0065 C

0066 Cuovereravenncens s an cessereseasessss GET CONTINUATION DEPTH
0067 C

0068 WRITE(*,120)

0069 READ(*,*) ZCNTN

Q070 C

D071 Cuviiavenrreiatsannrenssessnsonas ceerenas veseaas. GET HIGH CUT FREQ
0072 ¢

0073 IF ( ZCNTN .GE. 0.0 ) THEN

0074 WRITE(*,130)

0075 READ(*,*} KHCUT

0076 ENDIF

0077 C

L Ciee e e s se e GET LOW CUT FREQ
0079 ¢

0680 IF ( ZCNTN .EQ. 0.1 ) THEN

0081 WRITE(*,140)

0082 READ(*,*) KLCUT

0083 ENDIF

0084 ¢

0085 Cuivvvwivnsnnsnssnnesscnsssassssssannssosso GET HIGH & LOW GRADIENT
0086 C { FOR DIRECTIONAL FILTERING )
0087 IF ( ZCNTN .EQ. -0.1 ) THEN

0088 WRITE(*,150)

0089 READ(*,*) ANGH

0090 WRITE{*,160)

0091 READ(*,*) ANGL

0092 WRITE(*,170)

0093 READ(*,*} KNDOF

0094 RAL = -1. / TAN( PI * ANGL / 180. )

0095 RAH = -1. / TAN( PI * ANGH / 180. )

0096 ENDIF

0097 C

0098 Cuvevnnvossonenssssonsanrssnansansansannes GET SAMPLING INTERVAL
0099 ¢

0100 WRITE(*,180)

0101 READ{*,*} DX

0182 C

0103 C'l.lI.I.l...II.I.‘...lllll......l.l‘...‘..II‘ GET OUT FILE NAME
0104 C

0105 WRITE(*,190)

6106 READ(*,100} FLOUT

0107 ¢

0108 Cuovneinennnnnnnnsasesasassnnassna +-«... OPEN FILES AND READ DATA
0109 ¢

0110 OPEN(33,FILE=FLIN,FORM="BINARY')

0111 OPEN{(35,FILE=FLOUT, FORM="'BINARY")

0112 READ(33) NOLDX,NOLDY

0113 READ{33) NX,NY

0114 DO 10 IY = 1, NY

0115 DO 10 IX = 1, NX

0116 IF ( EOF(33) ) STOP 'DATA ERROR'



0117
0118
0119
01290

0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
0152
0153
0154
0155
0156
0157
0158
0159
0160
0161
0162
0163
0164
0165
0166
0167
0168
0169
0170
0171
0172
0173
0174

READ(33) R{IX,IY}

10 CONTINUE
NNX2 = NX
NNY2 = NY
NOLDX2 = NOLDX/2 + 1
NOLDYZ = NOLDY/2 + 1
C
L J P I L R I L N S i SUBROUTINE FOR
C DIRECTIONAL FILTERING
IF ( ZCNTN .EQ. -0.1) THEN
CALL DIFLT(KNDOF,NNXZ,NNY2,RAL,RAH,R)
C
Civoonaennes e L I I SURROUTINE FOR FILTERING,
C CONTINUATION,DERIVATIVE
ELSE
CALL FILTER(NNYZ,NNXZ,R,DX,ZCNTN,KHCUT,KLCUT}
ENDIF
WRITE({*,200)
C
Covenvnn R L DIRECTION INVERSE FFT
c
po 20 Iy = 1, NY
WRITE(*,210) (BKsSP,I = 1, &), IY
CALL FORK(NNX2,R(1,IY},1.0)
20 CONTINUE
C
Cavenassasvonansssssans i ieiecessenwsess ¥ - DIRECTICN INVERSE FFT
C
WRITE(*,220)
Do 60 IX = 1, NOLDX2
WRITE(*,210) (BKSP, K = 1, 6), IX
po 30 IY = 1, NY
CTEMPO(IY) = R{IX,IY)
30 CONTINUE
DO 40 IY = NY + 1, 2 * (NY - 1)
CTEMPO(TY) = CONJG(R(IX,2*NY-I))
40 CONTINUE
CALL FORK(2*NNY2-2,CTEMPO,1.0)
po 50 Iy = 1, 2 * (NY - 1)
R(IX,IY) = CTEMPO(IY)
50 CONTINUE
60 CONTINUE
C
Cresasasnsssavssnanstasasannsansss .vs... FIND MIN., AND MAX. OF DATA
C
CALL FMNX(R(1,1),NOLDX2,NOLDY2,FMAX, FMIN)
C

£ teeevenneasessssacevsasssnsensssnvssssess WRITE DATA ON OUT FILE
C
DO 70 I=1,NOLDY2
Do 7¢ J = 1,NOLDX2Z
R2¢(2,J,I) = (R2(1,J,I} + R2{},3+1,I)) /2.0
70 CONTINUE
WRITE(35) INT2(NOLDX2*2),NOLDY
WRITE(35) FMAX,FMIN
DO 80 I = 1,NOLDYZ2
WRITE(35) (R{J,1), J
WRITE(35) ((R{J,I) +

= 1, NOLDXZ2)
R(J,1+1)) / 2.0, J = 1, NOLDX2)



0175 80 CONTINUE

0176 C

0177 Chuovvenvnnnnsosnssevasnnnsnsnn s e s e ar ety cere-.-.. FORMATS
0178 C

0179 100 FORMAT (A}

0186 110 FORMAT (1%, INPUT DATA FILE NAME ( FFT 1} : ')

D181 120 FORMAT(1X, INPUT CONTINUATION DEPTH ( REAL )} : ',/

0182 & positive for DOWNWARD CONTINUATION',/
0183 & negative for UPWARD CONTINUATION',/
0184 & zero (0.0) for SECOND DERIVATIVE',/
0185 & 0.1 for FILTERING',/
0186 b -0.1 for DIRECTIONAL FILTERING')

0187 130 FORMAT(1X,' INPUT HIGH CUT FREQ. ( INT ) : ')
0188 140 FORMAT(1X,' INPUT LOW CUT FREQ. ( INT ) : ')
0189 150 PORMAT{1X,' INPUT EIGH GRADIENT ( DEG ) : '!
0190 160 FORMAT(1X,' INPUT LOW GRADIENT ( DEG ) : ')
01%1 170 FORMAT(1X,' DIRECTIONAL REJECT (U) OR PASS (1} 7 "
0192 180 FORMAT(1X,' INPUT GRID INTERVAL ( REAL ) : ')
0193 190 FORMAT{1X,' INPUT OUT FILENAME ( .GRD ): ')
0164 200 FORMAT(///' INVERSE TRANSFORM'//,
]

0195 & X - TRANS. LINE = 1'\)
0196 210 FORMAT(1X, 6A1, I5\)

0197 220 FORMAT(// ' Y - TRANS. LINE = 000€1"\)
0188 ¢C

0199 Cuvevernenvosansncansnsassssssaensesncenssosss CLOSE FILES AND STOP
0200 C

0201 CLOSE(33)
0202 CLOSE(35)
0203 sSTOP

0204 END

0205

0206

0z07

0208



0001
0002

0003
0004
0005
0006
0007
0008
0009
0010
001.
0g12
0013
0014
0015
0016
0017
0018
0019
0020
0021
coz2
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
0054
0055
0056
0057
0058

Cg*************!ti*tt*t*x********n*****t****txx*****x***********c
c C
C Program RTPOTL . F OR C
C C
C THIS PROGRAM PERFORMS REDUCTION TO POLE ON MAGNETIC TOTAL C
C INTENSITY DATA. A SQUARE GRID IS ASSUMED WITH DATA INPUT C
C STARTING IN THE SOUTHWEST CORNER AND INCREMENTING 1IN THE C
C NORTH DIRECTION MOST RAPIDLY. THE DATA ARE FIRST FIT WITH C
C A TWO DIMENSIONAL FOURIER SERIES. CALCULATICN TIME WILL C
C BE REDUCED IF THE TWO DIMENSIONS ARE EQUAL. C
C o
C Principal parameters are C
C c
C DEL : GRID SPACING IN FEET. c
C FIELD : EARTHS FIELD IN GAMMAS. C
& DINC : INCLINATION OF EARTHS FIELD IN DEGREES. C
C DEC : DECLINATION OF EARTHS FIELD IN DEGREES. C
C VERTF : OBSERVED TOTAL FIELD VALUES IN GAMMAS. C
g****tt*t*****tt*******t*t****l‘*t***k**************ﬂt*tt********g
SLARGE
SDEBUG
C
Cavvereeansnssnnssrosarssenanssnnans cesiaaaaen ARRAYS AND VARIABLES
C

DIMENSION SK(130), SL(130)

DIMENSION VERTF{130,130), A(65,65), B(63,65)

DIMENSION C(65,65), D{(65,65)

CHARACTER*15> FLIN, FLOUT

INTEGER*2 NOLDX, NOLDY, NTMPX, NTMPY

COMMON/SIZE/DELTA,FIELD, THETA, TAD
c
Coevsasssnvrnsassvsansannsncsaes cesrermssvsssrss GET I/0 PARAMETERS
C

WRITE{*,*) '>> INPUT FTLE NAME : '

READ(*,1000) FLIN

WRITE(*,*) '>> GRID SPACING ( IN METER ) : '

READ(*,*) DEL

WRITE(*,*) '»> EARTHS FIELD ( IN GamMMa ) : '

READ(*,*) FIELD

WRITE(*,*) '>> INCLINATION OF EARTHS FIELD { IN DEGREE ) :'

READ(*,*) DINC

WRITE(*,*) '>> DECLINATICN OF EARTHS FIELD { IN DEGREE ) :'

READ(*,*) DEC

WRITE(*,*) '>> QUT FILE NAME

READ(*,1000) FLOUT
C
Crerierennsnnnnannna seessevesansaarsssess OPEN FILE AND READ DATA
c

OPEN { UNIT = 10, FILE = FLIN, FORM = 'BINARY' )

READ(10) NOLDX,NOLDY

READ(10) NTMPX, NTMPY

KXN = NTMPX

LYE = NTMPY
c
Cr et nacmsasassssnssnecaannanesannss CONVERTS LENGTHS TO CENTIMETERS
C



0059
0060
006l
0062
0063
0064
0065
0066
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
00677
0078
0079
0080
o8l
oog2
0083
0084
D085
0086
0087
o0gs
00869
¢090
0091
0092
0093
0094
0095
0096
0097
ooog
0099
0100
0101
0102
0103
0104
0105
0106

DELTA = 100.0 * DEL

THETA = (3.1415927/180.0) * DINC

TAU = (3.1415927/180.0) * DEC

K4 = KXN/4

L4 = LYE/4

READ(10} ((VERTF{J,I), I = 1,KXN), J = 1, LYE)

MMM = KXN/2 + 1
NNN = LYE/Z + 1

cC
Cuovrertvasersnnaansanas ..... COMPUTES LOOK-UP TABLE FOR TRIG TERMS
C
WRITE(*,*) ' ... START LOOK UP TABLE COMPUTING'
CALL TRIG(SK,SL,KXN,LYE)
WRITE(*,*) ' ... END LOOK UP TABLE COMPUTING'’
C
Chivnnnsvenaastonanasnscoanns e seaverss. COMPUTES FOURIER SURFACE
C
WRITE(*,*) ' ... START FOUEIER SURFACE COMPUTING'
CALL COFIT(VERTF,SK,SL,A,B,C,D,KXN,LYE,MMM,NNN,K4,L4)
WRITE(*,*) ' ... END FOURIER SSURFACE COMPUTING’
C
Ceitesettsssassassenastoanssnansonssnns PERFORMS REDUCTION TO POLE
cC
WRITE(*,*) ' ... START REDUCTION TO POLE'
CALL VRTIC(VERTF,SK,SL,A,B,C,D,KXN,LYE, MMM,NNN, K4, L4}
WRITE(*,*) ' ... END REDUCTION TO POLE’
C
Cenemcnneersnssssonsonns D R . FIND MIN. & MAX.
C
CALL FMNX( VERTF(1,1), NOLDX, NOLDY, FMAX, FMIN }
C
Cuovvensssssanssrsnssassncns tetesrneeneessWRITE OUTPUT ON OUT FILE
C
WRITE(*,*) ' ... WRITING RESULTS ON FILE’
OPEN ( UNIT = 11, FILE = FLOUT, FORM = 'BINARY' )

WRITE(11)} NOLDX, NOLDY
WRITE(11) FMAX, FMIN
DO 20 J = 1, NOLDX
WRITE(11) (VERTF{(J,I), I = 1, NOLDX)
20 CONTINUE

c
Cinrerennnonsnssssans Cisererrieasens evs+s+» CLOSE FILES & STOP
C
CLOSE(10)}
CLOSE(11)
100C FORMAT (A)
STOP
END
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