URIDES _ 0

(1585/20. Contour%ﬁé usinéwfhe ﬁgﬁartment of Miﬁéé Perkin—E]mefrhEn{:w
} computer. Part A: Small quantities of raw data.

' NUCNT5 (Appendix 1)

The program described here uses a modified version of ACORD

; (Watson, 1972) for contouring up to 1200 data points without prior
i gridding. Singularities in the data, which cause a divide by zero

l error when running the program, are removed by slightly perturbing

the x co-ordinate of the data value and then returning to the start
| of the subroutine.

. 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
1have a record length of 80 characters.

Control data read from logical unit 5 is:

B

R.G. Richardson

THE PROGRAM

the western boundary of the area to be contoured (Lm)

! XMIN -
i XMAX - the eastern boundary of the area to be contoured (Fm)
‘ YMIN - the southern boundary of the area to be contoured
: {km) i
i YMAX - the northern boundary of the area to be contoured‘
; (km)
} TITLE - the title for the map followed by & ;
i 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. i
I0PT - select the functions degired from the program j
(a} IOPT = O !
_ draw contours only
‘ (b) IO0PT =1
ﬂ 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.

bData input from logical unit 2 is;

|
E
SURVNO, STATNC, X, ¥, BA ~ format (I5, 1X, I4, 2 F 9.1, 36XJ

F8.2) where SURVNQ isg the survey
number
20-1
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STATNO is the station number within the surv&y

X, ¥ are the east and north co-ocrdinates of
the data point in metres (X, Y in the
range 0.0, to 700000).

BA is the data value.

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 tock 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 3).

REFERENCE

WATSON, D.F. 1982, BACORD: automatic contouring of raw data. Computers
and Geosciences. 8:97-101.

(1 May 1985]
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APPENDIX 1
Program NUCNTS

NUCNTS

-l (0
L TIRIY]

v e IS0
s 3. 00N

TEMPFILE

ST

FEXIT

2,21, DAT, ERO

V. I, S

M 1681



7

$TITL NUCNTS - A PROGRAM FOR CORTOURING SHMALL GUANTITIES OF RAMW DATA

ol I AR

I

Lo an}

3

[}

LU 2 ORIGINAL FIELD DRTH
LU 3 PROMPTS FOR DATA ENTRY
LU 3 UNIT FROM WHICH MAP SCALE. CONTOUR RANGE AND INTERVAL ARE READ
L 7 A TEMPORRARRY WORK FILE
FRECISION MAY BE A PROBLEM - HENCE THE USE OF RERL=®EZ
DIMENSION AWMAP{diz@3. 35, TTLECLE), CONT(SE
REAL#2 AMAP, CONT
COMMON ATRFORMA SFACT
LOGICAL PNUP. THICK. LRBL
TNTEGER#+E SURVEY (S8, STRING

SFACT 1Is

THE SCALE FRCTOR TO CONYERT FROM CONTOUR COORDS TO PLOTTER INCHES
REMIND ¢

TEMF FILE

WRITECZ, 4822
laz FORMATCY HMINNM  XMAKKK IN KM7D)
READCS, %3 XKMIN. XMAX
WRITER3. 164>
1vad FORMAT O YHINNKN  YMAXXN IHN KM
READCS. #3 YHMIN, YMAK
WRITECS. 182
lae FORMATLY MAP TITLE - TERMINWARTE EBY &7
RERDC(SD. 1670 TTLE
167 FORMAT(18A4 3
SPACE=1. &
WRITECY, 1882 XMIN, ¥MAK, YMIN, YMAX. SFACE. TTLE
18% FORMATESF18. 3-12R4 >
READ THE LIMITS AND TITLE RND PUT IK TEWMP FILE TO ALLOW
URE OF RORDER
CALL DATATINCAMAP. HX, KMIN, ¥MAX, YMIN. YMAK, FEMIN FYMIND
REARD THE DATAH FILE
CRLL BORDERCNUMCON. ABQT, AINTT. TTLE, SURVEY. HFT,
. NTHK?
GET ALL ARGUMENTS AND DRAW FRAME
CRL.L PLOTCB, 8.8, 8.8
ETHF=FREMIN-XMIN
YTHP=FYMIN-YMIN
CALL XFORMJIKTHMP, YTHPO
CARLL PLOT{ATHMP. ¥THMP, 32
SET THE ORIGIN AS THE SOUTH-WEST CORKER OF THE DATA
DO 26 I=1, NUMCON
CORT{I=ABOT
REOT=ABOT+AINTT
28 CONTINUE
STORE CONTOUR YWAHLLUES
WRITECZ, 95330 HX
999 FORMATCY NO OF POINTS. 16>
CALL RCORDC(AMAP. N¥X. NUMCOR, CONT. NTHED
CALL RSTRCZ)
END
SUBROUTINE DATAINCAMAP., NH. BMIN, SMAK, YMIN. YHAK FHMIN. FYMIND
DIMENSION AMAPCl283, 3D
REARL#3 AMAP
NK=4
FIRST WALUE I TO BE IN POSITION 4 FOR ACCRD
FRMIN=9, 9EY
FYMIM=FXMIN
LODKING FOR THE RCTUAL ¥ AND ¥ MIN COORD FOR THE DATR SELECTED
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1

FZMIN=FXMIN
FZMARX=~FZMIN
USED TO GET THE DATA RANGE
REWIND &
16 READ(E, 166, END=118)> XTMP, YTHF, ZTHP
1648 FORMAT (19X, 8F9. 1. 36K, F8. &)
RTMP=XTHP*O. 961
YWTME=YTMP+@. @1
CONVERT TO KM
TF CRTMP . LT. XMIN . OR. XTMF . GT. ¥MAX
. COR. WTHMP . GT. YHAX> GOTO 48
DATR POINT NOT WITHIN THE SELECTED RREA
FRMIN=AMINL (FXMIN, XTMP>
FYMIN=AMINL CFYMIN, YTHP)
FZMIN=AMINA (FZMIN. ZTMP>
FZMAR=AMAXL CFZMAX, ZTMP >
FIND THE RANGE OF THE DATA VALUES
AMAP (MY, 1> =X TMP
AMAR (NK, 2=y THP
BMAR (MY, 33 =2 THP
N =HR+1

COR. YTMP LT

IF (N . GT. 12832 PAUSE “TOoO MANY DATH POINTSS

GOUTO 18
110 NKX=NX-4
WRITECS, 288> FZMIN, FZMAX

@l FORMAT O RANGE OF INPUT DRATA-.Fl1l@. 4. 7
RETURN
END

$THCIUDE BORDLCHT. FTH. -
$INCLIUDE HCORD. FTN, ~
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SUBROUTINE HFORMCR. B2
COMMON /TRFORMS SFRCT
A=A+SFACT

B=B+«SFRACT

HETLIRMN

EHD

SUBROUTINE BORDERCNUMCON, ABOT, ATNTT, TITLE. SURYEY ., HFT,

. NTHE?>
COMMON A/TRFORM/ SFACT
DIMENSTON TITLE«<18)

IHTEGER#E SURWVHO, H3URY, SURVEYCS@Y . STRTNG, ROK. YES, RO

DOUBLE PRECISION RXMIN. BMAX, YMIH. YMAX

INTEGER#®4 TMMIN. IXMAN. TYMIN. TYMAK, SPCE: DFACT. THIP. DX, DY,

. IFRMIN. IFWHAK. IFYMIN. IFYMAX, KSP. YSP
LOGICAL SURN, LABEL. METRES, LINE
DATH YESALHY/, NOZLHNA
REWTND 7
SEWIND GRIDDED DATH
READCT, 1817 WHIN, ¥MAR. YHIH, YMAX, SPACE TITLE
181 FORMATCSF1G. 3/48A4)
WRITECZ, 168
368 FORMATCY CONTLOWWKW CONTHIGHH )
READ(S, #> ABOT.ATOP
WRITECZ, 165
195 FORMATCY CONTOUR INTERMAL D
READCS, > RINTT
% WRITECS, 106 )
1Eé FORMATC’ HUMBER OF FLRCES AFTER DEC. FT. 0N
READCS, %3 NPT
IF (MPT . GT. &) GOTD 9
TOO MANY PLACES
IF (NFT .LE. @> WPT=-1
1F DOWT WANT DECIMAL PLACES DONY WANT DEC. PT.
Te WRITEC3, 1187
116 FORMATCS EVERY N TH. CONTOQUR HERWY? D
READCS, %) MTHE
IF ¢HTHK . LT. @) GOTQ &2
MAKE EWERY HTHK CONTOUR THICGK
WRITE(R. 183
193 FORMATCY OPTIONS ./
@ CONTOURS OHLY- A
4 STATION LOCATIGHS .
.7 2 STRTION HUMBERS»
READCS, w3 I0OFPT
CALL IHITALYY, 20@, 36. 6,8, 83
NSURV=1
COUMTER FOR HUMBER OF SURYEYS
HUMCON=( (ATOP-ARDT ) ARTHT T 341,
KUMBER OF CONTQURS
SURW=. FALSE.

AMIN=KMIN«1DE6, abad
TEMIM=HMIN
HAMAK=MMAK+1BAG. DA
YRMAR==MAX
CONVYERT TO METRES
YMIN=YMIN+18G6 alod
IYMIMN=YMIN
YHAK=YMAX+10068. 6haa

20~6

COMTOUR LABELS "X



o 2

I

e

7

Cr 3 09

IYMAX=MAR

CONVERT TO METRES

102 WRITEC3, 1085

186 FORMATCY SCRLE E. G S@a9s. <)
READCS, %) SCALE
FACT=1, E+2/(2. S4+SCAHLED

THE FACTOR To CONYERT FROM GRID METRES TO FLOTTER INCHES

SFACT=FRCT+10806. 9

TG CORNYER FROM GRID KM TQ PLOTTER INCHES
LAREL =, TRLUE.
METRES=. TRUE,
IF (SCHRLE | LE
IF <SCALE | LE.
IF CSCALE . LE
IF «SCALE . LE

ead. > GOTo 354
gai. » GOTO &52
2883, ) LGOTO 853
EaGlE. > GOTO 854

LY

COFE MWITH SCALE GREATER THAN i@aond, HERE
METRES= FALSE.
DFACT=16Ga6
THEP=160aa
GUTO 855

SUHLE . LE. 160880, SCALE . GT, z2oeaa
354 METRES=. FRLSE.

DFARCT=1888

THSP=18G0

SPCE=10a0a

GOTO 855

SCHLE . LE. 25098, SCALE . GT. 5600
GLE DFRCT=29a

THEF=25a

SPCE=1048

GOTD 255

SOGALE | LE. SB&6, SCALE
aune DFRCT=186
THGP=1.88
SPCE=50G
GOTO 855

Lt
-
n
fux]
fav
fan}

SOALE L LE. 209

Gl DFACT=146
LABEL=. FALSE.

TrEF=18
SPCE=44&

SUH CONTINUE
TFEMIN=C S THMIN+1 ) DFARCT 2 #DFARCT
FAMIMN=IFXMIN
IFEMAR=CCTIRMAKGDFRACT -4 5 /DFRCT 34DFACT
Frmfk=TF aMAX
IFYMIN=C LIS MIN+L 2 ADFACT D #DFARCT
FYMIN=IFYMIHN
IFYMAR=CCIYHAX+DFACT 10 DFACT 2%DFACT
FirMAM=IF YA R

WTHE=F YA
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CALL GDFORMOYTMP, FYMIN, FACT)
PTMP=YTHMF+2. 1

GET TOTAL WIDTH OF HEWM FLOT IHCLUDING TICKS AND LABELS

IF <¥THWR . LE. 33 5> GOTO 37@
HWItL FIT O FAFER
WRITECZ, 2367
230 FORMATCS PLOT WILL HOT FIT- 3
LGOTO 1wl
78 CONTIHUE
CALL FLOTC4. B, 2. 8, -3)

PMOYE TO 1. 8.2 8 AND CALL IT 8. . 8.

FACTHMK=1. &
THE FRLCTOR FOR
e3n HWRITECZ, 233
A4 FORMATCY =M

RERDC(S, g220
29 FORMATCRLY
IF CROK . EG. HO» GO0TO 224
IF {AQK . NE. YE3Z)» GOTO 32
FACTMK=@&, S
CONTIMUE

]

fu
L
K

NOW FOQR SOME AXKES
DH=TIF¥MIN-THSP

1l DR=DX+TREP
HTMP=D0x
CALL GDFORMCATMP. FEMIN, FACT)
CARLL PLOTCHTHP. @. . 22

MOYE TO START OF PIP
LINE=MORDK, SPCEY EG @

2 SCALING THE SYMEBOLS

Al SYHMBOLS? <Y GR MY ‘D
A

: CHECK TO SEE IF MEED TO DRAW LINE

CALL XLABEL<DX. FYMIN, FYMAY, FACT. ¥THMFP, LAREL., LINE, METRES>
IF (IF=MAX . GT. DX GOTOD 18

Y

D

GO ALONG BOTTOM AHD FINISH AT A FIP WITH DXE=FHEMAR, KTHP=FXMAX IN PLOTTER IN
Ui R.H &
DY¥=IFYMIN-THSP
11 DY=DY+THEP
YTMF=DY
CALL GDFORMCYTMP. FYMIN, FRCT>
CALL PLOTCXTMP. YTHMP. 22
LINE=MOD (DY, SPCE> . EQ @
CHECK TO SEE IF MULTIPLE

CALL YLABELCDY. FXMIN, FEMAX, FACT, YTHP, LABEL, LINE. METRES?

IF {IFYMAX . GT. DY) GOTO 11
NUW GOMNE UP R H S DY =FYMARX

YTHMP=FYMAX IM PLOTTER COQORDS

CAHLL FENDN
AUF=RTHR+GE. 8
YUFP=YTHP+3. 5

USED FOR DRANING FRAME

1 ETHP=DR

CALL GDFORMOSTHMFE, FAMIN, FRHCT?
CALL PLOTLATHMP, YTHP. 42
CHLL PLOTOMTMF, YTHF+&, 1,10
CALL PLOTCETHMP, ¥YTHP. 40
DE=DX-TKSF
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IF (DX . GE. IFXMIN> GOTO 12
DRAWM PIPS ALOMG TOF

1k HTMP=DY
CRLL GOFORMCYTHP, FYMIN. FACT
CRLL PLOTCH, , YTMP. 10
CARLL PLOTC-9. 1. YTHPF, 1>
CHLL FLOTC G, L YTMP, 40
DY=DY-THEF
IF (%Y . GE. IFYMIN> GOGTO 14
DRAKN FIPS DOMWM L. H. 2
CAREL PLOTC-8, 75, -2, 9. 3>
CARLL PLOTOHUR, -2 8. &)
CALL PLOTCCHUP, YUP. 12
CALL PLOT(~8, 75, YUP., 1)
CALL FPLOT(-B, 75, -2, 8. 41>
DRAN FRAME
CALL FEHUF
CALL PHRITE(H S, -1. 8.8, 25.08. , TITLE»
THE TITLE IS5 FRCKED BY THE READ
WRITE THE TITLE
ERCODE (SURYEY, 3812 RAINTT
SeEl FORMATCCONTOUR INTERWYAL-.FE &, “&7)
DECODE CSURYEY. Z@&> TITLE
362 FORMAT (L8R4
CALL FHMRITECL. S -1, 75.6. 14, 8, TITLED
ET UF THE COMTOUR INTERYAL AND WRITE
IF CTIORT ER @2 GOTC 24
SKIIP IF HOT PLOTTING STRATIONS

3]

MOW TO GO THROUGH THE DATA
REWIHD &
REWIND RAN DATH FILE
30 READAZ. 104, END=5S) SURVHO. STATHO. ¥. %
104 FORMAT (IS, 4, T4, 2F%. 10

IF X LT, ®MIN _0OR. X . GT. KMAK . OR. ¥ LT

. L ORD Y UGT. YMAX) GOTO 36
CHECK TO SEE IF IWN RREA
) IF ¢SURY) GOTO 53
SURY=, TRUE
SURYEY (13 =SURYNG
%2 CONTINUE
DO 15 ISYME=L1, NSURY
IF (SURVEYCISYMED? . EGQ SURVHO» GOTO 2@
fALREADY KMOW THIS HUMEER
15 CONTINUE
HESURY=NSURV+1,
ISYME=HSURY
SURVEY CHSURY D =SURVHD
MDY HEW SURVEY NUMEER TO INDEX
&0 CONTIHUE
ASURY=STATHO
GOT STATION HUMEBER ALMOST AS AN INTEGER
CALL GDFORMCY. FEMIH, FACT:
CALL GLDFORMCY, FYMIN, FACT
CALL PLOTCW, ¥.10
CALL FACTORCFACTHI
IF (ISYMB . GT. 140 ISYMB=14
(MLY HAYE 14 S¥MBEOLS AVAILABLE
CALL MARKERCISYMBY
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‘ CALL FACTOR<L. >
IF CIOPT | ER. 1) GOTC 36
OHLY WANTED THE MARKER
IF {IOPT .EG. 2> CALL
NUMEBER CX+8. OF, ¥, FACTME®B, @7, ASURY. @, . -1
GOTL 3a
C PLOUTTED AND LABELLED STRTION
Dl COMTIMHUE
C END OF RUM WHEM GET TO HERE €0 TIDY WP B LITTLE
IF <. HOT. SURM> GOTO 24
C N STATITOMS IN AREFR
IF CMSURY D E&. 1 . AND. SURYEY<L)Y | EO.
C HAD DATH WITHOUT SURYEY HUMBERS
A=a.5
Y=-1. 2
LO EL I=1. NSURY
IMIN=12u88
DO S8 J=1, HESURY
IF CSURVEYCTY (EQ. @) GOTO S2
C ALREARDY AHWD PRIMTED IW ORDER
IF (SURWEYCI2 | GT. IMINY GOTO S2
U ALREADY LOOKIMG AT AN EARRLIER SURYEY
IMIM=SURVEY CT)
IsYMB=]
hf CONTIMUE
CALL PLOTOX, Y. 40
J=I5YHE
IF (Is¥YMBE . GT. 142 ISYMB=14
CALL MARKERCISYMEBED
ASURY=THMIN -
CALL HUMBERCX+@, 15.Y¥Y-0. 87, . 14, ASURY., 9. , -1
SURYEY ¢ J3=8
n=K+i @
C AMND SPACE ALONG A BIT
St CONTIMUE
24 CONTIHUE
ATMP=HMIN
YTHF=YMIH
CRLL GDFORMOKTHMP, FAMIN, FROT
CALL GDFORMCYTHP, FYRMIN, FRCTS
CHLL PLOTCRTMP, YTHF, 4.}
SFACT=5FACT*3PACE
CALL PLOT<SFRACT. SFACT. @>
GEET COMYERESION FROM COWMTOUR COORDRS TO PLOTTER INCHES
Ay RESET ORIGINM
RETURN
EHND
SUBROUTINE GDFORMCX, XEBASE. FRCTS
FAHND THE FOSITION OF ¥ RELATIVE TO XBASE IN PLOTTER INCHES
ARD RETURMES THE ANSHER IN W!PPUiiiidd
H=(H-RBASE*FARCT
FETURM
END
SUBRCOUTINE ALRBEL <IN, YMIM, YMAK. FRCT. ¥T. LAREL., LINE. METRES?
LOGICAL LABEL., LINE. HETRES
REAL TITLECED
DATA TITLESZHM E. 4HKM ES
CALL PLOTLRXT. -2 4. 12
IF £ NOT. LABEL . AWND. . HOT. LINE> GOTO 416
C OHLY WANT FIF

x

[a ]
it
._‘
]
i
$a

o0

L
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C ONLY

a2

TIK=TH

IF CHOT. METRES) IIK=IIX /1600

CHLL. NUMPRTCKT-8, 935, —0. 45, TIH, 276, »
IF  HNOT. LINE> GOTO 414 -
CHLL WHERE (WK, YWY, RO

FIND THE PEN

1.4

us

T3]
s

FIND

1i

CHLL HMOYREL
IF (METRES) CALL SYMBOLCHN, YY. & 07, TITLECL:, 278, . 2D
IF O HOT. METRES) CALL SYMBCOL CHK. WY, 8. @7, TITLECZ), 278. . 40
CRLL MOVAERS
PY=YMAK
CALL GDFORMCYY, YMIN, FRCT X
CALL PLOTOXT. ¥9¥+0. 1,40
CHLL PENDN
CHLL PLOTCXET. @ .10
RETURH
END
SUBROUTINE YLABELCIY. XMIN, ¥XMAX, FACT. YT, LABEL. LIME, METRES)
LOGICAL LIMNE, LAREL.METRES
REAL TITLECED
DATH TITLE/3HM H. 4HKM W/
FOR LLABELLING IH SYMBOL
“=HHMAK
CALL GDFORMCK, ¥MIM. FACT
CALL PLOTCH+aA, 1, YT, 40
IF ¢ HOT. LABEL . AMD. . NOT, LINE> GOTO i@
HANTED FIP
IIVY=IY%
IF . HOT. METRESY IIYW=I1IYA1665
CALL HUMPRTCX+6. 15, ¥7T-0, @35, IIY, & 9>
IF ¢ HOT. LIHE) GUTQ 416
CALL MWHERECHK. Y. RY)
PEH
CALL MOYREL
IF (METRES) CALL SYMBOL (KK, YY, 9. 67, TITLECL ». & 8. 33
IF ¢ MOT. METRES> CALL SYHMBOL CHML WY, 6. @7, TITLECZ), @, s 42
CALL MOVARS
CALL PLGT(-8. 1. YT, 10
CHLL PEHDN
CHLL PLOT{HE, ¥T. 40
RETURHN
EHND
SUBROUITINE MUMPRTCX, Y. IVAR. ANG?

T WRITE THE INTEGER IVAR WITH WO LEADING BLAHES
STARTING RT .Y AT AN ANGLE AHG
A HEIGHYT OF ©. 87 I5 RSSUMED

1w

INTEGER®4 ELIFF({3)

ENCODE CBUFF, 1a&> ITWARR
FORMRT(I4B, "&7 )

k=0

oo 18 I=1.11

CALL ILEBYTECIB. BUFF. I-10
IF £I8 . EG. 32) GOTO 1@

SKIP 3PACES

CRLL ISENYTECIE, BUFF, K>

k=k+1

CONTINUE

CALL FHRITECK. Y. & 87 ANG, BUFF
RETURHM

END
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#FTITL. SURROUTIHE ACORD ~ RAW DATA CONTOURING

N I o e v s T e B A 90

R

[

SUBROUTIHE RCORDCPNT. W, LC, COMT., NTHK

... .RACORD ~ ARUTOMATIC CONTOURING OF RAKM DATAR - O F. HATSON
....READ DATA POINTS AND FORM ALL 3~-TUPLES = T. HCO OTHER POINT

LIES WITHIN THAT 3-TUPLES CIRCUMCIRCLE

. ... PNT HOLDS THE DATH POINTS AND TETR CRRRIEZ THE CIRCUMCIRCLE

CENTRE ANWND RADIUS SOUARED FOR EARCH 3-TURLE

.... ITETR HOLDS THE DATA POINT INDICES IN INFUT ORDER OF ERACH 3-TUFLE
. ... ISTRCK I8 A LAST-IN-FIRST-QUT STRCK OF IHDICES OF WACANT 3-TUPLES
....KTETR IS5 A TEMFORARY LIST OF EDGES OF DELETELDL Z-TUPLES

... ID Is POINTER TO ISTACK AND JT I& POINTERTO TETR AHWD ITETR

BASED ONM: -
WRTSON, I F. . 1982, ACORD: AUTOMATIC CONTOURING OF RERM DATH
COMPUTERS&LEOSCIENCES Y& FPP37-l81

USES REAL*E8 TO TRY TO AND INCREASE RCCURACY ~SEEMS TO HORK
STHGULARITIES ARE OYERCOME BY FPERTURBING ONHE OF THE ERRANT DRTAR
FOTHTS BY A SMALL AMOUNT AND THEN RESCALING EYERYTHING AND
RETURNING TO THE STHRT OF THE SUBROUTINE. THIS IS sL0MW BUT IT
GETS THERE AND THE ERRGR WOULD NOT NORMALLY BE SEEN ON A FPLOT

IMPLICIT RERL#8 <(A-H.0-27

REAL#S PNT(L1283, 32, TETR<2461, 3>, XPFNTL3, 3y, CONT(S@), DET.Z, 33

INTEGER ITETR<(Z2481, 3>, ISTACKL2484:, KTETR(SE. 2x. ITEMPCZ, 20

COMMON ATRFORM/ SFRCT

REAL*=4 xi, K2, Y1, Y. BFACT

DATA ITEMP. MPNT/ 1. 1. 8.8, 3,3, -1, .5 -1, .-, . -1 .0, .8 .2 .18 7

DATA TSP, ID, ¥MIN: YMIH. XMAX, YMAXA 1, 2. 1. 0SE. 1. D26, -1, DSO, -1, DSBS
1 CONTINUE '

LOOF BACK TO HERE IF HAYE TO PERTUBE A DATA FOINT

ISP=1
Ib=g
HMIN=1. DSE
HMAR=—KMIN
PHMIN=RMIN
PMAK =M
N=h-3

INITIALLISE ALL DATA STATEMENT VYARIABLES HERE IF CHANGED TO ALLOW LOOPING

DO 2T = 4.3
ITETRCA. T2 = I
TETRCL, T2 = BPNT<I. 32

bo 2 J = 1.2

z PHTCI, J2 = XPNTCILJ2
DO & I = &, 2481
& ISTRACK:II> = I

N=HM+ 3

....5CAN THE DRTH

DO 468 I = 4, H

IFCPNTAT. 42 C GT. BMAXI HMAK = PHTOL. 42
TFCPHTCI. 42 . LT. ¥MIN> ¥MIN = PHTCL. 1>
IFCPNTLI. 8 . GT. YMAXK: YMAKX = PNTCL, 22
id TFCPHTCT. 22 LT, YMIH> YMIN = PRTCI, &)

DARATAK = HMAXY — XMIM

¥o= YMAK -~ YHMIN

IFLY . GT. DATRXKY DARTAHX = Y
S1ZE=DATARX=SFRCT

SEYT THE QUTPUT SIZE FACTOR
..... NORMALIZE THE DATH

DO 42 I = 4. H
FHNTCI. 1) = (PHTCT, 12 - <MINX Z/DATHAX
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PHTLL, 25 = (PHTCI. 23 -~ YMINY ADRTAH

DO 5@ NUC = 4. KW

KM = @&
c....... LOoOF THRU THE ESTRELISHED 3~TUFLES
DO 38 JIT = 4. ISF
Co.. .. TEST IF HNEW DATA FOINT IS5 WITHIN THE JT CIRCUMCIRCLE
DSE = TETROJIT. 33 — (PNTONUC, 12 « TETRCJIT. 102 3%x%i
IFCDSGE . LT. @ @8> GO To 38
DSt = LS8R - (PRTIRUC, 25~TETRIJIT, &3 D%
IF<DEO . LT. @ 8> GO TO 3a
Co........ DELETE THI%® 3I-TUFLE BUT SAVE ITS EDGEE
I = I - 1
ISTARCKIIDY = JT
oL ADD ERGES TO KTETR BUT DELETE IF ALREADY LISTED
DO 28 T = 1.3
Li = ITEMPL{XL, 47
L2 = ITEMPLI. 22
IF{KM . LE. B> GO TO g6
KMT = K
DO 24 F = 4, EMT
IFCITETROIT LAY | ME. KTETHOI, 102> GO 7O 24
IFCITETRCIT,LEY  KHE. KTETRLJ. 232 GO TO 2
KM = KM - 1
IF<T . GT. KM> GO TO 28
DO 28 K = J.KH
Kl = K + 1
PO 2@ L= 4.2
&8 KTETRCK, L) = KTETROKL. L2
GOV TO 22
e COMTINUE
2o KM = kM + 1
ETETRCKM. 43 = ITETR{JIT. L4D
KTETROEM. 22 = ITETRLJIT. L2D
= CONTIMNUE
36 CONTTIHUE
co.o... FORM NEW Z-TUFLES
B0 42 I = 1i.KH
KT = ISTARCKIIDD
Ib = Ik + 1
C.o.. ... CRLCULATE THE CIRCUMCIRCLE CEMTER AND RADLIUS
C SOUARED OF POIMTE KTETRII, %> AND PLACE IN TETRKT, *)
co 44 J2 = 4.2
IE = KTETRCI. JZ)
DETLJZ, 1) = PRTLIEZ. 42 —  PNTONUC. 40
DETLJZ, 22 = PNT{IZ, &) -~ PNTINUC. 2>
44 DET<JZ, 3> = DETLJIZ, L0 CPNTLIS, 1 + PHTI{NUC, 100/2. &
+ + DETAJIZ2, 2r»#cPNTLIZ, 2 + PHTINUC. 230/2. @
By = DET<4d.43 # DET(2. 8> —- DET<41,2) % DETAR, 1>
IF <RB=<DD> . LE 9. Geeeal> THEN
IF {HUC _GE. 4> THER
C NEED TO ENSURE HNOT ALTERING ONE OF THE FIRET THREE THAT
I I8 RESEYT LATER

PRTCHUC: L0=PRTIRUC, 10+8, 2E61
ELSE

IF <I& .GE. 4: THEN

FPHTI{IZ2, A0=FNT{I1Z. 1>+& 8&68d
ELSE

IF

CKTETRCI 4> L LE. 3» THEN

FAUSE ALl THREE POINTS ARE COMSTANTSS
ELEE
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PRHTCRTETROL, 45, L 0=PRNTCKTETRCI, 40,0 L0 +6, aadl
ENDIF
ENDIF
ENDIF

C PERTURE BY SLIGHTLY MORE THAN THE MACHINE ACCURACY TO FIX SINGULARITY

WRITECZ, 99a3
D36 FORMAT (Y SIMGULARITY AT IHDICES AND COCRDIMATES - 70
DO 45 KP=4, N
PHTAKP: L0=PHTKP. L2*DRTAYN+YMIN
PHNT{KP. 20 =PNT P, B2+DRTAR+YMIN
4% CONTINUE
WRITECI. 998 MNUC, KTETRII 40, X2
32 FORMAT (3T
MRITECZ. 993 PHTONULC, 10, PHTHUC, 25, PNT{KTETRCI. 12,45,
o PRTCKTETRAT. 40, B0 PRTIIE. 40 PHTCIZ, 20
D93 FORMATCAFAEG. 32
C RESCALE COORDS TO INITIAL YALUES
GOTG 1
C ARD LGOP BACK ROUND AGAIH
ENDIF
TETROKT, 42
TETROKT: 22
TETRKT, 32 CPNTAHRUC 4 - TETRELKT. iﬁjﬂ*g
CPHTONIIC, 25 — TETRCKT, 2 2w
KTETRCL. 1
KTETHCT, 23
NUC

+ W o0

TTETROKT. 42
ITETROET, 25

45 ITETRLKT, 30
o ISP = I5F + &
DO 2@ JT = 4, I%P

Hown

IFCITETRCIT. 4> LT, 4 (0OR. TETRCIT. 3> O GT. 4. » GO TO 326
oo FIND COWTOUR INTERSECTIOHS
ABLT = @. &
IFCPNTCITETRCIT, 43, 30 EQ. PMTLITETRLIT. 85, 32 | OR.
+ PRHTCITETROIT. 40,32 CE® PHTCETETROIT. 350 30 . ORL
+ PHTCITETRCIT, @3, 32 L EQ. PNTLITETRECIT. 22, 3222 ABIT = 1. E-18
TOF = DMAXAPHRTCITETROIT, 40, 32, PNTCITETROTIT. 23, 32,
+ FNTCITETRSIT, 3a. 320
BOT = DMINAPHTIITETRCIT, 40 30, PHTCITETRCIT, 22, 30,
+ PHTCITETROIT, 30, 330

PO 8¢ JC = 4, LT
IFCCONTJCy . GT. TOR . Or. CONTCJCH> (LT, BOQT: GO TO 87

CE = (CONTLJC> ~ PNTOITETROIT. 10 B0 dPNTOITETR.IT. 2, 30

+ ~ PHTCITETRCIT. 4%, 3> + ARIT?
IFCCZ LE. B.@ OR. C2 . GE 1 6 GO TO &2

¥l = (PHTLITETRAIT. 42,43 + (PHTCITETRCIT. 23,12
+ - PHTCITETROIT. A, 402 = £20 ¢ SIZE
Y1 = (RNTCITETROIT. 40, 22 + CPHNTCITETROIT. 22,0 22
+ ~ PHTSITETRCIT. L 82 +« 02 + RIZE
e C2 = (CONTEICH: — PHTCITETRCIT, 1. F00ACPHNTCITETROIT, 33, 32
o+ ~ PHTCITETRELIT. 40,33 + ABITH
IFCC2 LT, @8 OR. C2 .GT. 4. .@x GO TG 94
HE = {PHMTCITETROIT. 15,42 + {PHTCITETRLIT, 30,45
+ - PHT{ITETRAJIT. 12,405 + 020 + SIZE
e o= (PHNT(ITETROIT. 42, &% + (FNTCITETRLIT, 35,82
+ — PHTCITETRAIT. L. 200 % CZ2) = ZIZE
GO TO 28
=32 8 = CCONTCJIC? — PHTCITETRCIT, A0, 200 A CPHTLITETROIT, 33, 32
+ - FHTCITETR{IT. 42, 35 + ABRIT:

Foz (LT, @ 8 0R. CZ2 .GT. 1. 8> GO TO &7
WA o= (PHTCITETROIT. 45,4 + (PRTLITETROIT, 310
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+ = PHT{ITETRCIT. 13,40 = C2bx % SIZE
Yi = (PHMTCITETRECIT, 15, 25 + C(PNTCITETROIT. 33, 20
+ = PHT(ITETROIT. A2 200 = CZ2% % SIZE
e Ce = CCONTLJICY = PNTCITETRCIT. 200 220 ACPNTLITETROIT, 33, 30

+ = PHTCITETRECIT: 82, 3> + BBITH
IFcCE LT, @8 QR T2 . GT. 1. 8> GG TO &7

ne YPHTCITETROIT. 22,12 4+ SPHTCITETRCIT. 3.4
+ = PFHTCITETRCIT. 22423 + G222 +« RIZE
Y2 = (PHTI{ITETRCIT. &2, 22 + (PNTCTITETRCIT, 20, &2
+ - PHNTLITETROIT. 22, 222 « 02y = 5IFE
=5 CRLL PLOTOMA, i, 33

CHLL PLOTCHEZ. Y&, 23
IF (NTHK . HE. @> THEN
IF EMODCIC-1, NTHE? (EQ. B2 THEN
CHLL PLOT MzZ+a, @i, Ye., 30
CRLL PLOTOEL+@ @1, ¥i. 25
CALL FLOT <4, ¥i+8, 8l, 3>
CRLL PLOTOXE. Ya+6. ad. 22
i DRAW THICK LINES IF WARNTED
ENDIF
ENDIF
&y CONTIMUE
15 CONTINUE
RETURN
END
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APPENDIX 2
Sample plot; 57 point data
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ACORD TES

CONTOUR INT

set

5cm .|
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AP
Sample plot;

PENDIX 3
567 point data set
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