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1985/42. Contouring using the Department of Mines Perkin-Elmer mini-"
computer. Part A: Small quantities of raw data (Revision 1)

R.G. Richardson

Abstract

The program described here uses a modified version of ACORD
(Watson, 1972) for contouring up to 1200 data points without prior
gridding. Singularities in the data, which cause a divide by zero
error when running the program, are removed by slightly perturbing
the % co-ordinate of the data wvalue and then réturning to the start
of the subroutine. This revision corrects an error in the call of
ACORD and modifies the method of perturbation.

THE PROGRAM
NUCNT5 (Appendix 1}

This program was written for contouring gravity data, but any data
in a suitable format can be contoured. The program prompts for commands
on logical unit 3, reads commands on logical unit 5, and reads the data
from logical unit 2. Logical unit 7 is a temporary work-file and should

have a record length of 80 characters.

Control data read from logical unit 5 is:

XMIN - the western boundary of the area to be contoured
(km) ;

XMAX - the eastern boundary of the area to be contoure
(ki)

¥YMIN - the southern boundary of the area to be con-
toured (km)

YMAX ~ the northern boundary of the area to be con-
toured (km)

TITLE -~ the title for the map followed by &

CONTLOW ~ the minimum contour value

CONTHIGH ~ the maximum contour value

CONTOUR INTERVAL =~ the contour interval

NPT - should be set to a value between 0 and 6. The
value is not, however, used

NTHK - every NTHK contour starting at CONTLOW will be
made thicker. If NTHK = 0 no contours will be
thickened.

I0PT ~ select the functions desired from the program

(a) IOPT = O
draw contours only
(b) IOPT = 1
draw contours and mark data points
(¢) IOPT = 2
draw contours, mark data points and write
data values at the data points. :
SCALE - the plotting scale. e.g. 50 000,
The labelling used depends on the value of SCALE.
If the map will not plot on the available paper
width, a new scale will be requested.

Data input from logical unit 2 is;



SURVNO, STATNO, X, Y, BA - format (I5, 1X, I4, 2 F 9.1, 36X,
¥8,2) where SURVNQ is the survey number
STATNO is the station number within the survey
X, ¥ are the east and north co—-ordinates of the
data point in metres (X, Y in the range
0.0 to 700000).
BA is the data wvalue.

The program should be given no more than 1200 data points to contour.
The contours are not labelled and are drawn as short, widely dispersed
segments so plotting times may be very long.
‘ The sample plots took 4.7 seconds of processor time to generate the
plot file for the 57 point data set (Appendix 2) and 157.2 seconds for the
567 point data set (Appendix 1).
REFERENCE
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APPENDIX 1
Program NUCNT5

NUCNTS
2. 81, DAT. ERQ
I, 00N
S, CON:
TEMPFILE V. IM. 2
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$TITL NUCNTS - A PROGRAM FOR CONTOURING SMALL GQUANTITIES OF RAM DATH

L0 I O

1

(¥}

o0

i

O

Ll 2 ORIGINARL FIELD DATH
Lib 3 PROMPTS FOR DATA ENTRY
LU 3 UNIT FROM WHICH MAP SCALE, CONTOUR RANGE RHD INTERVAL FARE READ
Ll 7 AR TEMPORARY WORK FILE
FRECISION MAY BE A PROBLEM — HENCE THE USE 0OF RERfL*E
DIMENSTION AMARCLEO3, 35, TTLECLS y. CONT (S
REAL+S AMAP, CONT
COMMON ATRFORM, SFRCT
LOGICAL PNUP, THICK, LABL
INTEGER=®E2 SURVEY(SE). STRING
SFACT 15
THE SCAHLE FACTOR TO CONYERT FROM CONTOUR COORDS TO PLOTTER INCHES
REWIND 7
TEMF FILE
URITECZ, 1022
1858 FORMAT (Y XMINNN  RMAXKKEK IN KM~
READCS. %0 XMIN, ¥MAX
WRITECE, 164
1t FORMATCS YMINNN  YHAKKK IN KM
READCS, #2 YHIN, YMAX
WRITEC(S, 1865
1e FORMATCY MAP TITLE ~ TERMIMNATE BY &7
REALCS, 1872 TTLE
167 FORMAT (1874 2
SPACE=1. @
WRITECY, 188 KMIN, XMAK, YMIN. YMAX, SPACE. TTLE
AGE FORMATOSFAQ. 3/°13R40
REMADR THE LIMITS AND TITLE AMD PUT IN TEMP FILE TO ALLOH
gk OF HORDER
CALL DARATAINCAMAR, NX. XMIN, SHAX, YMIN, YMAM, FXMIN, FYMNIND
READ THE DATA FILE
CALL BORDERCNUMCOM, ABOT. AINTT, TTLE. SURVEY, NPT,
. NTHK?
GET ALL RARGUMENT3S AND DRAW FRAME
CALL PLOTCB. 8.8, 8, 8>
KTHMP=FKMIN-®MIN
YT =FYMIN-YMIN
CHLL. HFORMCOATMP. YTHF
CHALL PLOTCHTHMP. YTMP, ~3)
SET THE ORIGIN AS THE SQUTH-WEST CORNER OF THE DATH
DO 28 I=1, HUMCON
CONTC(I2=AB0OT
BEUT=ABOT+RINTT
26 COMTINUE
STORE COMTOUR YALUES
WRITECZ, 9993 NX
Do FORMAT(- NO OF POINTS”. Is?
CCRLL RACORDCAMAR. MX+3, NUMCOM, CONT. NTHEK
CALL RSTR<{Z2>
END
BUBROUTINE DATALNCAMAP, MX, XMIN. <MAX, YHIN, ¥MAX, FXMIN, FYMIM)
DIMENSTON AMAFR(1283, 35
REAL*8 AMAP
Mi=d
FIRST VALUE I35 TO BE IN POSITION 4 FOR ACORD
FuMIN=9 SE9
FYMIN=FXMIN
LOGKING FOR THE ACTUAL X AND Y MIN COORD FOR THE DATA SELECTEDR
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FZMIN=FXMIN
FZMiX=—~FZMIM
UsEDR TO GET THE DATA RANGE
REWIKND 2
163 READRCE, 166, END=118> XTMF, YTHF. ZTHP
166 FORMRT (16X, 2F9. 4, 36X, Fa. &)
XTHF=XTHFP*B. 381
YTHP=YTHP+5. aal
COMYERT TO KM

IF CXTHMP LT, XMIM . OR. XTHMP . GT. XMAX . QR

. CUR, YTMP O GT. YMAXD GOTO 16
PBATA FOLNT NOT WITHIN THE SELECTED AREA

IF (H® . 6T, 42 THEN

MU= N¥—4

DO 2 I=4, KUP

IF CDABSCAMAPCI, 1x-XTMPX . LT, 8. 8815 . AKD. DABSCAMARCT, 82 -YTHE)

. L LT. B 8Belsy GO0TO 1@
THKE THE FIRST 0OF CLOSE VALUES
20 CONTINUE

ENDIF

FHRMIN=AMINL (FXMIH., XTHF>

FYMIN=AMINLFYMIN. YTHMF)

FZMIN=AMINL{FZMIMN, ZTHF>

FZMRX=AMAXLFZMAK.: ZTHP >
FIMED THE RANGE OF THE DATH VALUES

AMAP (MK, L 2=KTHP

AMAF CHK, 22=YTHFP

AMAP CNK, 20=2THF

NE=NX+1

WP

IF <Hx . GT. 1203)> PAUSE “TOO MANY DATA POINTSS

LOTO 44
ToLE N¥=NX-4
WRITE(Z., 2@ FZMIN. FZMAX

2 FORMAT O RANGE OF INPUT DATHS, F16. 4. TOC Fie 43

RETURM
END

FTHCLUDE RORDCHT. FTH. —
FIMNCLUDE ACORD. FTH, —
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SUBROUTINE HKFORM<A. B
COMMON /TRFORM/S SFACT
FR=fxSFRCT

B=Bx3FACT

RETURN

EHD

SUBROUTINE BORDER(NUMCON., RBOUT. AINTT. TITLE. SURVEY, NFT,

. NTHEKD
COMMON ZTRFORM. SFRACT
DIMENSION TITLE<418&)>

INTEGER#E SURYNG. NSURY, SURVEYYS@2., STATHD. AGK, YES, HO

DOUBLE PRECISTION XMIN, XMAX. YMIN. YMAX

INTEGER#4 IXKMIN, IXMAX, IYMIN. IVYMAKX, SPCE, DFACT. THEP. DX. DY,

. TFEMIN.: IFXMAX: TIFYMIN: TFYMAX, YSP, YSP
LOGICAL SURV. LAREL. METRES, LINE
DATH YESALHY/ NOA/LHNAS
REWIND 7
REWIND GEIDDED DATH
READC?, 4612 XMIN, BMAX. YMIH, YMAY, SPACE, TITLE
18l FOREMATCSFLO. 2-18R4 0
WRITE<3, 165
188 FORMATCY CONTLOMWK CONTHIGHW »
REARDC(S, +> ABOT. ATOP
WRITEC3, 1652
185 FORMATC " COMTOUR INTERYAL- >
READ{S. ®) AINTT
9 WRITECT: 4860
H& FORMATCY KUMBER OF PLACES HFTER DEC. PT. 0O
READCS, %) NPT
IF <HFT . GT. &) GOTD 9
TOO MAHRY PLACES
IF <HPFT . LE. &) NFT=-1
IF DONT WANT DECIMAL FPLACES DONT WANT DEC. FT
22 WRITECE, 418>
118 FORMATCY EVERY N TH. CONTOUR HERYY-
READCS, w) NTHE
IF CHTHK | LT. @&» GOTo &g
MAKE EYERY HNTHK CONTOUR THICE
HURITECZ, 163>
183 FORMATCY OPTIONS /A
78 CONTOURES ONLY" A
A4 STATIOW LOCATIONS ./
.7 g STATION HUMBERS®
READCS, 2 IOFT
CALL INITALC9. 286, 36. 6, 5, A2
NSURN =1
COLINTER FOR HUMBER OF SURYEYS
HUMCON=C CATOP-REOT > /AIMTT>+4. B
HUMBER (QF CONRTOURS
SURY=. FALSE,

s
1

AMIN=KMIN«iDBG abaa
IRMIN=XMIN
KMAK=KMAK«+1 886, aDoa
IXMAX=XMARK
CONVERT TO METRES

YMIN=YMIN+«iBEE aboa
IYMIN=YMIN
YHAX=YMAK+1868, aDhaa

42-6

CORNTOUR LABELE" 2



IPMAR=YMAK
CONVERT TO METRES
12 WRITE<3. 160}
186 FORMAT!-" SCALE E G. S8808. <)
REARDCS, ) SCALE
FACT=1. E+2-/¢(2. S4%SCALE>
C THE FACTOR TO CONYERT FROM GRID METRES T0O FLOTTER IMCHES
SFACT=FRCT+1066, &
C TO CONYER FROM GRID KM TO PLOTTER INCHES
LABEL=. TRUE.
METRES=. TRUE.
IF (SCALE . LE. 2@ed. » GOTO 851
IF {SCALE .LE. 58681 > GOTD =52
IF (5CRLE . LE. 25885 ) GOTO 553
IF (SCALE . LE 4168816 > GOTO 854

(e

C COPE WITH SCALE GREARTER THAN 166080@. HERE
METRES=. FALSE.
DERCT=1B066
SFCE=18aaaa
THEP=16600
GOUTO 8255

C SCALE . LE. 186084, SCALE . GT. ES5o9n
ali4 METRES=. FALSE.
DFACT=4@mam
TREP=1866
SFCE=10a0ia
GUTG &85

C SCALE . LE. 295480, SCALE . GT. Seas
253 DFACT=256
THGP=258
SPCE=1v66
GOTO 835

LR

SCALE LE. So0@, SCALE . GT7. 2088
82 DFACT=188

THEP=1848

SPCE=56G8

GOTO S55

i

SCALE . LE. 26049
G841 DFRCT=186
LAEBEL=. FALSE.
TrEF=1@
SPCE=1a&
P LONTIMNUE
TFHEMIM=C {IXMIN+1 » "DFACT > #DFAHCT
FAMIN=IFXMIN
TFXMAR=C{TAMARK+DFARCT -1 "DFRCT ) %DFRCT
FEMAX=IFXMAX
IFYMIN=¢ (I¥MIN+13/DFACT >*0FACT
FYMIN=IFYMIN
IFYMAK={ (IYMRX+DFRCT 1) /DFACT 3DFACT
FYMARK=IFYMAR
C GET THE RRNGES AND ROUND UFP AND DOMN TG THE HWEAREST PIF
L GET THE MRAXIMUM ¥ YALUE TO WORK OUT IF THE FLOT CAN POSSIELY
C FIT &N THE PAGE
YTHP=F'¥MAX

j1x]
A
L
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CALL GDFORMOIYTMP, FYMIN. FACT?
YTHP=YTMP+2. 4
GET TOTAL WIDTH OF WNEMW FLOT INCLUDING TICKS AND LABELS
IF {¥THMP . LE. 35 5 GOTO 879
Wit FIT OM FAFER
WRITELZ, 238>
38 FORMATC” PLOT WILL NOT FIT< 3
GOTO 1eéc
878 CONTINUE
CHLL PLOT{1. 8.2 @, -3
. MOYE TO 4. 9.2 8 AND CALL IT 8. .8

na

FARCTHK=1. @

THE FRACTOR FOR SCALING THE SYMBOLS

232 WRITECZ, 2333

233 FORMATCY SMALL SYMBOLS3? <Y QR N> 7D
READCS. 229 ACK

229 FORMAT (AL
IF {AQK . EQ. N> SO0TO 234
iIF {ADK . HE. VYES» GOTO 232
FACTHMK=G. 5

234 CONTTIHUE

NOW FOR SOME FARES
D¥=IFXMIN-THSP
16 DR=DR+THEP
NTMP=DK
CALL GDFORMCXTMP. FXMIN. FACT )
CALL PLOTYRTHF. . . 23

- MOVE TO STARRT OF PIF

LINE=HMOD{DK, SPCE? . EQ. o

- GHECK 70O EEE IF MHEED TO DRAW LINE

L e

CALL HKLABEL (DX. FYMIN, FYMAX, FACT. XTHMF, LABREL, LINE. METRES
IF (IFXMAX . GT. DE> GUTO 1@

GU ALORG BOTTOM AND FINISH AT A PIF WITH DX=FHMAX, XTMP=FXMAX IN PLOTTER INCH

U ROH 5.
DY=IFYMIN-THSF

11 DY=DY+TKEF
YTMP=DY
CALL GDFORM(YTMP. FYMIN. FRCT)
CALL PLOT{XTMP. YTHF. 25
LINE=MOID(DY, SPCE> . EQ. 8

- CHECK 70 SEE IF MULTIFLE

LA i |

CALL YLABEL (DY. FXMIN, FXMAR, FACT. ¥THMP, LABEL., LINE. METRES
IF (IFYMAX | GT. DY> GOTO 414
HOW GONE UP R. H. S. DY =F¥YMAH
YTMP=FYMAX IN FLOTTER COORDS

CALL PENDN

RUP=RTHP+&. 5

YUP=YTHMF+@. 3

. U3EDR FOR DRAWING FRAME

12 ¥THP=0DX
CALL GDFORMCKTHMP, FAMIN. FRCT)
CALL FLOTCRATHMP: YTHP. 10
CALL FLOT{XTMP. ¥YTHMP+8. 1, 1>
CRLL PLOTOXTMP. YTMP, 12
Dr=DH-THEP
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IF (DX . GE. IFXMIN> GOTO 42
DRAWN PIPS ALONG TOFP

14 YTMP=DY
CALL GDFORM{YTHMP, FYMIN. FACT)
CHLL FLOT(®. , YTMP. 1)
CALL PLOT(-@. 4, YTHMP. 1>
CALL PLOTC@. . YTMP, 1>
DY=DY-TKEP
IF <b¥Y . GE. IFYMIN> GOTO 14
DRAWN PIFS DOWN L. H. S.
CALL PLOT(-8. 75, -2. &. 3>
CALL PLOT{XUP, -& 6,22
CALL PLOTOKUP. YU, 10
CALL PLOTC-8. 7S5, YUP. 10
CALL FLOT{-8. 7S, ~2. @. 1)
DRAW FRAME
CHRLL PENLUF
CALL PURITE<H. 5.-1. 8.6 25.6. . TITLES
THE TITLE IS PRACKED BY THE READR
WRITE THE TITLE
ENCODECSURVEY, 3813 AINTT
S8l FORMATC CONTOUR INTERVAL-. F8. 2. “&°)
DECCDE (SURVEY., 3G2> TITLE
3H2 FORMAT (1SR4
CHLL FHRITECL. S, -1 75.6. 44, 8, TITLE?
S3ET UF THE CONTOUR INTERYAL AND WRITE
IF (IOFT | ER &> GOTO 24
SKIF TIF HNOT FPLOTTING STATIOGNS

NOW TO GO THROUGH THE DRTH
REWIND 2
REWIND RAW DATA FILE
38 READC(Z. 184, END=581 SURYHNO, STATHNC. X. ¥
164 FORMAT (IS, 14, I4, 2F32, 1>

IF <¥ LT, MMIN (OR. ¥ . GT. XMAX . OR. ¥ . LT.

. LOR, Y UGT. WHMAX) GOTO 36
CHECK TO SEE IF IN ARERA
IF ¢SURY) GOTO 53
SURY=. TRUE,
SURYEY (4 )=SURYND
52 CONTIMNUE
DO 4S5 ISYMB=1, NSURY
IF (SURVEY(ISYME) . EG SURYHDX GOTO 28
ALREADY KMOW THIS NUMBER
1% CONTINUE
NSURV=NSURY+1
ISYMB=NSURY
SURVEY CHEURY »=SURVND
AL HEW SURVEY MUMBER TO INDEX
ZH CUONTINUE
ASURY=STATHNO
GOT STRTION HUMBER ALMOST A% AN INTEGER
CALL GDFORM<M. FRMIN. FACT
CALL GDFORMCY. FYMIN, FRCT
CALL PLOTCR, ¥, 40
CALL FACTORCFACTMEKD
IF ¢TISYME . GT. 14> ISYME=14
GNLY HAVE 14 SYHMBOLS AVAILARLE
CALL MARKER(ISYMED

42-9
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CALL FACTORCA. 2
IF (IOFT . EQ. 1> GOTO 36

C ONLY WANTED THE MARKER

IF (IOPT . EGQ. 2) CALL
HUMBERCK+8. @7, Y. FACTHMK*@. 6F. ASURY. 6. , 13

GUTO 38
C PLOTTED AND LABELLED STATION
OB CONTINUE
C END OF RUN WHEN GET TO HERE S0 TIDY UP A LITTLE

IF <. NOT. SURY> GOTO 24

C HO STRATIONS IN ARER

C HAD

(g}

s
i

& AND
Bl
4

C GET
L AND

IF (WNSURY . EQ. 1 . AND. SURYEYCL) . EQ @8> G070 24
PATA WITHOUT SURYEY NUMBERS

A=69

Y=—1. ¢

DO 1 I=1. HNSURY

IMIN=412066a

DO 52 J=1, NSURY :

IF {SURVEYCIX (EQ. @) GOTO 52

C ALREADY AMD PRIMTED IM CQRDER

IF {SURWEYC(J) . GT. IMINZ GOTO 52

ALREADY LOOKING AT AN EARLIER SURVEY

IMIR=SURVEY (T

Isv¥MBE=1J]

CONTIMUE

CRLL PLOT{M. Y. 15

J=IGYHE

IF (ISYMB . GT. 4143 ISYMB=14
CALL MARKERCISYMEX

ASURY=TMIN

CALL HUMBERCX+@. 15, Y-@. 87, 14, ASURY, 8. , -1
SURVEY (I y=8

n=x+l. @

SPACE ALONG R BIT

CONTINUE

CONTIMLE

RTMP=+MIN

YTMP="YMIN

CALL GDFORMOXTMP. FXMIN. FACT)
CALL GDFORMCYTHMP. FYMIN, FACT >
CALL PLOTCXTHP, YTHP, 13
SFACT=3FACT*SPACE

CALL PLOTCSFACT. SFACT. @
CONVERSION FROM CONTOUR COORDS TO PLOTTER INCHES
RESET ORIGINM

RETURHN

END

SUBROUTINE GDFORMOX. XBASE., FACT >

C FIHD THE POSTITION OF ¥ RELATIVE T3 XBARSE IN PLOTTER INCHES

£ antYy

R=i X -KBABE y*»FRCT
RETURN
END
SUBROUTINE XLABELCIX, YMIN. YMAR, FACT. %7, LABEL. LINE, METRES?
LOGICAHL LABEL. LINE. METRES
REAL TITLE«2D
DATAR TITLEA2ZHM E. 4HKM E/
CALL PLOTIXT. -4 41, 1>
IF £ MOT. LABEL . AND. . NOT. LIME: GOTO 40
WANT FIF
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IIH=TH
IF < NOT. METRES> IIX=ITX 1608
CARLL NUMPRTCXT-8 835, -8, 15, ITH. 27a. 2
IF < WOT. LINE> GOTCO 18
CALL WHERE (MK, WY, AKX
C FIND THE PEHN
CHLL MOVREL
IJF <METRELS)> CALL SYMBOLCHE, ¥YY. 8. 67 TITLECL, 27a. , 32
IF . HOT. METRES)> CALL SYMBOLC KK, WY, @, @7, TITLECZ», 7@, . 41
cALL MOvARS
Wi =Y MEAN
CALL GDFORMCYY, YMIN, FRCT?
CALL PLOTCKT, Y¥+8. 1,40
CRLL FENDN
16 CALL PLOTCXT. & .40
RETURHM
EMD
SUBROUTINE YLABELCIY. WMIN, XMARX, FACT. YT, LABEL. LINE, METRES)
LOGICHL LINE. LARBEL. METRES
REAL TITLE<LZD
DAETHA TITLE/3IHM H, 4HKM H/
C UBE FOR LABELLING IR SYMBOL
H=KMAX
CALL GDFORMOK: KMIN. FRCT
CRLL PLOTOX+G, 1. YT, 10
IF ¢ WOT. LABEL . ANE. . NOT. LINE? GOTO i@
[ OHLY WANTED PIP
Irvy=IY
IF (. NOT. METRES) IIY=IIYAl18060
CALL NHUMPRTCH+@. 15, YT-8. 835, IIV., 8. 8>
IF < HOT. LINED> GOTO 1@
CARLL. WHERE (XM, Y. AY)
L FIMD PEN
CALL MOYREL
IF (METRES» CALL SYMBOL (XX, YY, 8. 67, TITLECL:, 8. 8, 37
IF . NOT. METRES)> CALL SYMBOL XX, Y, 8 87, TITLEL{Z). €. . 4>
CALL. MOYARBS
CALL PLOT<-&. 4.9YT. 40
CALL FENDH
10 CALL PLOTOX, YT.40
RETURHN
END
SUBRTUTINE MUMFRT M. ¥, IVAR. ANG?
TO WRITE THE INTEGER IVAR WITH NO LEADING BLAMEKS
STARTING AT ¥.Y AT AN AHGLE RANG
A HEIGHT OF @ @7 IS ASSUMED
INTEGER#*4 BUFF{Z)
ENCODECRUFF, 186 IVAR
166 FORMATOILE, "&70
k=
DO 18 I=1.11
CALL ILBYTECIR. BUFF., I-12
IF (IB . EG 32> GOTO 46
SKIF SPRCES
CAl.L ISBEYTECIER, BUFF. K
K=K +1
18 CONTINUE
CALL FMHRITECH, Y. 8. @7, ARG, BUFF >
RETURN
END

e N

s
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TITL SUBRDUTIME ACORD - RAW DATA CONTOURING
SUBROUTINE ACORDCFNT. Ns LC, COMT. NTHK

..... ACORD ~ AUTOMATIC COMTOURING OF RAW DATA - D F. MATSON

... READ DATAR POINTS AND FORM ALL 3-TUPLES 5 T. WO OTHER FOINT
LIES WITHIN THAT ZI-TUFLES CIRCUMCIRCLE
..... FPRNT HOLDS THE DATA FOIWHTS AND TETR CAREIEE THE CIRCUMCIRCLE
CENTRE HND RADIUS SEUARED FOR EACH Z-TURPLE
..... ITETR HOLDE THE DATA POINT INDICER IN INPUT CORDER OF EACH 3-TUFLE
..... ISTACK IS A LAST-IN-FIRST-OUT STACK OF INDICES OF YHCAMT 3-TUPLES
..... KTETRE IS A TEMPORARY LIST OF EDGES OF DELETED 3-TUFLEES
... ID I3 POINTER TO ISTACK AND JT IS POINTERTO TETR AHD ITETH
BRSED Oh: ~
WATS0ON. I F. , 19882, RCORD: AUTOMATIC CONTOURIKNG OF RAW DATH

COMPUTERS&GEOSCIENCESR V&8 PPIT-104

USES REARL#3 TO TRY TO AND INCREMSE ACCURACY ~SEEME TO BMORK
SINGULARITIES ARE OVERCOME BY FPERTUBING ONE OF THE ERRANT DATH
FOTNTS BY B SMALL AMOUNT AMD THEN RESCALING EWERVTHING AND
RETURNING TO THE STARRT OF THE SUBROUTIHE. THISZ IS SLOW BUT IT
GETS THERE AND THE ERRCR WOULD NOT NORMALLY BE SEEN ON H FLOT.
IMPLICIT REAL#*S {(A-H, O-23
REAL*E PFNT(d203, 3>, TETR.2481. 3. WPNTCR. 3>, CONMTOS@A2X. DETLIZ, 32
INTEGER ITETR{(2461,3), ISTACK<2481:, KTETR(S6. 20, LTTEMFOZ. 20
COMMON ATRFORM/ SFACT
REAL+4 ¥1, K&, Y1, Y&, SFACT. DIST
DHTH ITEMF‘.‘ KPNT(".iJ 1.- E.r E# 3.- 3.- "".L. B o.-10 . 'ﬂ : ":1.. K 5 x E * :..""' * 18 .-’)
DATA ISP, I, ¥MIN. YMIH, BMAX. YMAXAL 2, 4 D58, 4. DEa, -1, b5e. 1. DBa/
1 CONTINUE

C LOOF BACK TO HERE IF HAYE TO PERTUBE A DRATA FPOINT

I5Pe=d
ID=4
“MIN=1. DE@
BMAK=—XMIN
PMIN=XMIN
YHAKEKMAX
M=H-3
INITIALLISE ALL DATA STRATEMENT YARIARBLES HERE IF CHANGED TO ALLOW LOOPING
DG 2 I = 4.3
TJTETR(1. I = I
TETRCL, I = HWPNTCIL, 30
poe I = 1.8
2 FPHTLI. I3 = KPHTCL. Jo
DO 6 I = &2 2481
£ ISTACK{I> = 1
N =M+ 32
..... SCAM THE DATA
DO 18 I = 4, N

IFCPNTCT. 42 O GT. XMAXI EMAY = PRNTCI. 40
IFCPHTCI 4> LT, KMIH» ¥MIN = PHRTAIL. 10
IFCPNTCI 2> L GT. YMAX? YHAX = PHTCL &5
16 IFCPHTAI, 23 LT, YHMINX YMIN = PNTCI. &0

DATHX = HMAX — XMIN

¥o= YHMER - YMIN

IFLY . GT. DATAXKY DATARK = ¥

SIZE=DATHRXR*SFRCT
SET THE QUTPUT SIZE FRCTOR
..... NORMALIZE THE DRTH

PO 48 I = 4N

PHTCI. 1) = CPNT(I. 1) - EMIKW> ADATAX
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1 PHTCL, 22 = (PNTCIL 22 — YMIN> ADATAX
DO @ NUC = 4. N

KM

= 8

oo LCOOF THRU THE ESTRABLISHED Z-TUPLES
DO 26 JT = 4, ISF

TEST IF KEMW DATA POINT IS WITHIW THE JT CIRCUMCIRCLE
DR = TETRC{JIT, 3> —~ (PNT(HRUC, 40 — TETRECJIT. 40 bk
IFCDSR LT, 4 8y GO 7O 38
DS = DEQ - (PNT{RUC, 2)~TETRLIT. &) 1w
IFcDsa . LT, e.8> GO TOo 38
DELETE THIS 3-TUPLE BUT SAYVE ITS EDLES
Ib = Ib ~ 1
ISTRCKIIDY = JT
ADD EDGES TO KTETR BUT DELETE IF RLREADY LISTED
DO 28 I = 4,3
Li ITEMFCL, 10
Lz ITEMP{L, 25
IFckM LE. B> GO To 26
KMT = KM
Lo &4 J = 1. KMT

IFCITETRCIT, Li> NE. KTETR{J. 120 GO TG 24
IFCITETROGIT. Ley  NE. KTETROF 232 GO TO 24

KM = KM - 1
IFCT . GT. KM:» GO TO 28
DO g K = J, KM
KEi = K + 1
B gég L =4,2
KTETRCK,L> = KTETR<{K1.L>
GO TO a8
CONTINUE
KM = KM + 1
KTETRCKM. 12
KTETRCKM. &2
CONTIMUE
COMTINUE

ITETRCIT. L1
ITETRCIT, LEY

... FORM MEW 3~-TUPLES

DO 48 I = 4.KHM

Do
Cooo
P
e
£
36
..
Cov oo
C
o
+

KT = ISTRCKCIDD
Ik = I+ + 4
CRLCULATE THE CIRCUMCIRCLE CENTER ARRD RADIUS
SLURREDR OF POTIHTS KTETRCIL, %> AND PLACE IN TETRIKT. %
o 44 12 = 4.8

I2 = KTETR{I, 22

BETLJZ. 17 PHTCIZ2 4> — PHTOHUC. 42

DETIZ, 25 FRNTL(IE2, 25 ~ PNTOHUC, &)

DETLJE, 32 DETL{IZ, L2 PNT{IE, 1> + PHTUNUEC, 12272 &
+ DETCIZ, 2owCPHTSLE, ) + FNTIHRUC, 22242, 8
DD o= PET{4, 40 * DETC2, 22 - DET<4: 80 « DETIEZ. 10

IF (ABS<(DDL>» . LE. 8. 8668685 THEN

IF <(HUC . GE. 4) THEN
C HEED TO ENSURE NOT ALTERING ONE OF THE FIRET THREE THART
C % RESET LRTER '

PRTCHUC: 42=FPNT(HNUC. 45 +8. agél

ELZE

IF (T& . GE. 43 THENW

PHTC(IE: 1)=PNT{I2, 1>+8. G601

ELSE

IF <KTETR<I. 4> . LE. 32 THEN

FPARUSE “ALL THREE FOINTE ARE CONSTANTSS

EL3E
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PNTL{KTETRAL, 1%, 12=PNT(KTETRCI, 12, 1>+8. @81
ENDIF
ENDIF
ENDIF
C PERTURE BY SLIGHTLY MORE THAN THE MACHINE ACCURACY TO FIX SINGULARITY
WRITECS, 9980
990 FORMATCY SINGULARITY AT INDICES ARD COORDINRTES - )
Do 45 KF=4,H
PNT{KF: L5=PHT (KP, 1 2#DATAR+XMIN
PHT (kP 20 =PNT(KP. 25 %DATAX+YMIN
4% CONTINUE
HRITEC3, 3922 HUC, KTETRII, 15, I2
S FORMRARTCIIS)
WMEITECS, 993 PHTONUC, 43, PNTCNUC, 25, PHTCKTETROI, 100 40,
. PHTCKTETRCI, 4. 22, PRTCIZ, 10, PHTCTIE, 22
993 FORMART(G6FiB. 33
C RESCALE COORDE TO INITIAL YALUES
GOTO 1
C AKND LOGF BACK ROUND AGAIN
ENDIF

TETRCKT. 43 CDETCL, 32 % DET{2. 2 ~- DETIZ,

= 3x #w DET<4, 220.DD
TETRKT. 23 = (DETCL, 45 « DETL2. 3% - DETCZ. 1> = DETCL: Z02/0D
TETRAKT, 32 = (PRATCHUC, 42 = TETROKT. 453 wad

+ + CPNTCHUC, 20 -~ TETROKT. &2 242
ITETRKT, 1> = KTETR{IL. 1>
TTETRC(KT. &) = KTETRLI. 2
i ITETRLKT, 30 = HUC
k) I5F = ISP + &2
RLAST=E,
YLAST =6,

CoustE TO GPTIMISE PEMN MOVEMENT OM PLOTIER
L %8 JT = 1. ISP
JECITETRCIT. 4> LT, 4 _OR. TETRCJIT, 32 _GT. 4.2 GO TO 3@

co.. ... FINE CONMTOUR INTERSECTIONS

ABIT = B 8
IFCPNTCITRTRAOIT, 40, 30 L E@® PHNT{ITETROIT, 25. 33 . OF.

+ PHT(ITETRCIT, 40,30 EQ. PHTLITETROIT, 35, 32 . OR.

+ FNTC(ITETRCIT. 22,3 L EQ. PHT{ITETRCIT, 3>, 303 ARIT = 1. E-i18
TOP = DMAXICPNT(ITETRAIT. 42, 33, PHTL{ITETROIT. 23, 33,

+ PHTCITETROJIT, 33, 300
BOT = DMINACPRNTCITETROIT, 40 35, PHNTCITETRCIT, 30 30,

+ PHTCITETRCIT, 35, 300

B0 87 JC = 4.LC
TFCCONTCIC» . GT. TOP . QR CONTLIC)» LT, BOTY GO TC &7
ce CCONTCICY — PHNTOITETROIT. 10, 200 PNTOITETROIT, 22, 32
+ ~ PHTCITETRCIT 15, 32 + ARIT:

i

IFdCz  LE. & 8 . 0OR. CZ . CE. 1. 8> GO TO 23
Al = (PNTAITETROIT 40,40 + (PHT<ITETRAJIT. 5. 12
+ - PHTLITETROIT 12,453 « CZ) # GIZE
Y1 = CPNTCITETRAOIT. 43,85 + (PNT(ITETROIT. 25, 22
+ ~ PNT{ITETR{IT.Lx, 233 * LF3 # GEZE
2 CZ = (CONTLJIC) ~ PHTCITETRCIT, L0 E00ACPHTCLTETROIT, 30, 30

+ = PRTCITETRCIT, 43,30 +« ABIT?
IFCCZ LT, @@ L 0OR. C2 L GT. 4@y GO TO 34

XE = (PHTJITETRSIT 15,40 + CPHTOITETROIT. 30,40
+ ~ PHNTCITETROIT. 400400 # G20 + SIFE
Y& = (PNTL{ITETR{IT. 40,20 + (PNTOITETROJIT, 3022
+ — PHTCITETRAIT. A0, #03 w CE2 + (FIZE
GO TO 85
£ G2 o= (OONTCICH ~ PHT(ITETRAIT, 43, 300 APHNTIITETRAIT, 35, 32
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+ ~ PHTCLITETROCIT, 43,33 + ABITH
IFCCZ LT, @@  OR. CZ2 .GT. %.82 GO TGO 57
Al = (PNTCITETROIT 4.1 + (PHNTCITETRCIT. 33, 10
+ - PNTCITETRCGIT.A5.450 % €2 % SIZE

(s

Wi = (PNTLITETROIT. 45: 2% + (PHNTCITETROIT. 32, 23
+ = PNTIITETRLIT. 15, 803 + CE2 # SLZE
gl Cz = CCONTRICY = PNTCITETRCOIT. Bau B0 2ACPNTOITETROIT, 30, 32

+ = PHTCITETRCIT. 2423 + ABIT:
ITFCCZ LT, 8.6 (0R. CZ .GT. 4. 8> GO 70 37
wie CPHTAITETRAIT, 83,4 + (PNTCITETRCIT, 35, 12
PNTCITETROIT. 22, 422 * 22 # SUZE
CRPMTCITETROIT.E3, 82 + (PRTCITETROIT. 35,20
+ PHTCITETROIT, 22, 222 « CZ) #* FIZE
2% IF CDIST XL, ¥i, KLAST, YLASTY . GT. DISTIKE. P2, HLAST. YLAST»> THEN
WTHP=K1
YTHP="71
Hi=xg
Yi=lYa
xe=x¥THF
YeE=YTHEF
T EMSURE STRHRT LIME AT CLOSEST POIMT
ENBIF
KLAST=XE
YLHST=YE
CHLL PLOTOHL. W1, 3o
CRLL PLOT(XKE. Y&, 21
IF CHTHK . ME. &> THER
IF (MODAIC~-4, NTHKY | EG 8> THEN
CHRLL PLOT (K248, a1, Y2, 30
CRLL PLOT(XA+9. &4, Y1, 2
CALL PLOTCXL. Y1+6. 61, 27
CALL PLOTCKE, Ya+@. 61, &)
C DRAN THICK LIWES IF WANTED
ENDIF
ENDIF
il CONTIMNUE
pG] CONTIMUE
RETURH
END
REAL FUNCTION DIST{x4, Y4, 8Z, ¥a>
DIST=EMd~KEd k(K1 -K22t{WL1-YErw ¥l Y&
RETURN
END

ir

+
[ I

e
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APPENDIX 2
Sample plot; 57 point data

310RM N
N
- 309

— — 308
— - 307
- - 306

— ~ 305
— — 304
W\ e
- /I - 302
- O ‘ - 301
, — 30080 N
g 8

:
RCORD TE5]

szs
9zs —
625 —

CONTOUR IN]

set

ERVAL

5cm
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APPENDIX 3
Sample plot; 567 point data set

TEST DBLE

CONTOUR INTERVAL .00

R
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o

f.}%\:'/\'\ . ¢
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