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1983/30. A FORTRAN program for selecting data from inside or outside a
specified area (Revision 2).

R.G. Richardson

Abstract

This program outputs the data for sample points which lie
inside or outside a polygonal area specified in the same co-ordinate
system as used for the sample points. The output may be printed or
saved for further processing.

THE PROGRAM
STNOUT (Appendix 1)

This program uses a point-in-polygon subroutine (Salomon, 1978) to
determine if a sample point lies inside the boundary of a specified poly-
gonal area or on, or outside, the boundary. Although the program requests
co-ordinates in kilometres, similar co-ordinate systems may be used. The
program reads the inside/outside option and the area co-ordinates from
logical unit 5 and the data from logical unit 4. The co-ordinates of the
area are written on logical unit 7 and the data requested from either inside
or outside the area is written on logical unit 6.

Control data read from logical unit 5 is:

AOK - I for selecting data from inside the area, O otherwise.

NCORD - the number of co-ordinate pairs to define the closed poly-
gonal area.

For each co-ordinate:

XTMP, YTMP - the co-cordinate pair specifying the vertex. The
vertices are given in clockwise order around the
polygon.

Data input from leogical unit 4 is:
A - format (20A4)
- a complete line is read from the file. This is then written to
a buffer and the sample point co-ordinates re-read from there.
X, Y - format (10X, 2F9.1)
- the east and north co-ordinates of the sample point in metres.
Output on logical unit 6 is the data in the selected area in the
same format as the original data on logical unit 4. The polygon co-
ordinates are listed on logical unit 7.

REFERENCE

SALOMON, K.B. 1978. BAn efficient point-in-polygon algorithm. Computers
and Geosciences. 4:173-178.

[12 July 1983]
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APPENDIX 1
Program STNOUT
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FTITI. STNOUT. FTH - STATIONS INSIDE OR QOUTSIDE A COORDINATED ARER

OOCO00

)

USED TO SEARCH A DATA FILE (LU 47> FOR STATIONS IHSIDE AND OUTSIDE
FI COORDIMATED AREA
CONTROL INPUT LU 5
COORDINATE LIST LU 7
STATIONS EITHER INSIDE QR OUTSIDE AS REQAUESTED ON LU &
REQUIRES SUBRUUTINE FSTJIDN
DIMENSION X<1@8)>, ¥ (14>, ANUMCE)Y, AC20), YINTVYLCLBOY, RSLOPE(168)
DIMENSION TEXT<2@>
USE AS A BUFFER
LOGICAL. INOUT
INTEGER*2 AQK. IN, QUT. SHATH{4i089, 25
LOGICAL WITHIN. ZER
DATA INAAHIA, QUTA/41HG/
USED TO SET INSIDE OR OUTSIDE
OPENC(UNIT=5, FILE="CCN:
OPEM THE CONSOLE AS LU 5
REWIND 4
XMAX==9. 9E+9
YHAX=XMAK
AMIN=—XMFX
YMIN=XMIN
USE FOR RANGE 0OF COORDS
9 WRITE(S. 208>
263 FORMATC(” DATA INSIDE QR OUTSIDE RRER?’)
READ(S, 281> ROK
261 FORMATCAL)
IF C(ADK _NE. IN .AND. ROK .NE. QUT) GOTCO 9
WITHIN=ROK . EG. IN
16 WRITECS, 182>
16G2 FORMATC” NO. OF COCRDINARTE PRIRS TO CLOSE AREA? )
READCS, > NCORD
IF (HCORD .LE. &) GQTO 18
URITE(S, 163}
143 FORMAT(” ENTER COORDS. <¢KM> IN CRDER-’./” EAST NORTH” D
DO 415 I=1, NCORD
READCS, > XTHP, YTMP
XTMP=XTMP*10@8,
. YTMP=YTMP%1800,
CONVERT TO METRES
XMAX=AMAXL {XMAR, XTMP>
BMIN=AMINL(XMIN. XTMP>
YMAX=AMAXL ¢ YMAX, YTHP)
YMIN=AMINL{YMIN. YTMP)
R{Ir=KTMP
Y(I)=YTMF
15 CONTINUE
READ THE COORDS OF THE AREA
IF ¢X®(1> . EQ. XC(HNCORDY . AND. ¥<1i) . EQ. YCNCORD))Y GOTO 1%
NCORD=NCORD+1
X(NCORD»=¥<{1?
YC(HNCORD Y=L
REQUIRE THAT AREAR IS CLOSED
18 WRITEC(?, 108>
1G# FORMATC(‘ CODORDS. ARE’)
WRITEC?. 4642 (X(I>, Y<LI), I=1, NCORD>
iG4 FORMAT(I{F1i2. 8, F9. @))
NCORD=NCORD-1
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ROUTINE FOR LOCATING POINTS DOESN'T REQUIRE CLOSURE
CALL PREPLY(X. %, NCORD, ¥YINTVYL, INTYLS. SWATH, RSLUOPE)
THE INITIARL SET UP
WRITEC?, 167D
167 FORMAT (/A
2% RERADC4. 184, END=25) A
164 FORMAT(ZBAR4)>
ENCODEC(TEKXT, 484> R
WRITE TO BUFFER TO ALLOW GETTING COORDS ERSILY
DECODECTEXT., 4@5) XKTMP. ¥YTHMP
1G5 FOGRMATABK, 2F9. 1)
IF (XTMP . LT. XMIN .OR. XTMP . GT. XMAX> GOTO 23
IF (YTMP . LT. ¥MIN . OR. YTMP . GT. YMRX> GOTO 23
NOT PGSSIBLY IN AREA
LOC=-1
DEFRULT TO BE OUTSIDE HRAREA
IF <(INOUTC(XTMP, YTMP, ¥, ¥, YINTYL, INTYLS.: SWATH, RELOPEY) LOC=+1
IF <LOC .GE. @ . RND. WITHIN> GOTO 24
WITHIN AREA AND MWANT WITHIN AREA
IF ¢LOC . GE. ©® . AND. . NOT. MWITHIN> GOTO 2&
WITHIN AREA AND WANTED QUTSIDE AREA
AL THAT IS LEFT IS OUTSIDE AREA
IF IN AREA GO DIRECT TO THE PRINT STATEMENT
23 IF (WITHIN> GOTO 28
NOT INSIDE RRER
24 WRITECE, 1842 A
GOTO 28
25 CONTINUE
ENDFILE &
STOP
END

$TITL FSTIJDN FTH - POUINT IN POLYGON

c

OO0 CO0000000O00000000 OO0

PROGRAM COLLECTION FASTJORDAN
SALOMON, K. B. . 4978. AN EFFICIENT POINT-IN-POLYGON ARLGORITHM
COMPUTERS AND GEOSCIENCES, V4, NO. 2, P. 173-178

USE BY READING YERTICES OF POLYGON IN ORDER (BUT NOT CLOSING IT>
AND CALLING PREPLY ONCE BEFORE THE SEARCH IS BEGLUN. THE HACTURAL
SEARRCHING IS DOMNE BY MERNS OF THE LOGICAL FUNCTION INOUT.

SUBROUTINE PREPLY(X, ¥, NUVERT, YINTVYL, INTYLS, SHATH. RSLOPED

e o she oAt s e obe o ke sk s b o e s st sbe s ol e st sl o she s sk s ke sk b o sk o s sk sbe b sl sk she st e st s e e o R e ok R ROR sk ol e iR ool st ok ek ek e
THIS ROUTINE PREPARES THE POL'YGON CONSISTING OF THE NUYERT VYERTICES
(HCIN: ¥WEID ) BY FIRST SORTING THE SEGMENT Y-END POINTS INTO
DECREASIMG ORDER AND FORMING AR INTERVAL FOR ERCH CONSECUTIVE PAIR:
CYINTYL AT, YINTYLCI+4D D, I=4, INTYLS. THIS IS PERFORMED BY CARLLING
SORT.

THE CODE CONSISTING OF THE DO 468 AND DO 2@¢ LOOPS CONSTRUCTS.
FOR EACH INTERVAL I, THE LIST OF SEGMENTS T0 BE TESTED BY INOUT.
THIS LIST IS PLACED IN THE I-TH ROW OF SWATH. THE FIRST ENTRY.
SHWATH(I, 1>, WILL BE SET TO THE NUMBER OF SEGMENTS IN THE ROW. NOTE
THAT AS YINTYL CONTRINS HO REDUNDANCIES., J. E. YINTYL<I> IS STRICTLY
GREATER THAN YIHNTVL(I+1>, NO HORIZONTAL SEGMEMTS WILL BE PLACED IN
THE LIST. -

THE CODE CONSISTING OF THE DO 306 LOOP ESTABLISHES THE
RECIPROCAL SLOPE FOR EACH MON-HORIZONWTAL SEGMENT. THIS IS 7O BE
WSED BY INOUT. FINALLY., THE SEGMENTS WITHIN A ROMW OF SHWARTH ARE
UREDERED FROM LEFT-TO-RIGHT
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c
INTEGER#Z SHATH(10@, 257
REAL K<i@@3.¥(168), YINTYL(166)>, RSLOPE(168)
CALL SORT{Y., NUVERT. YINTVL, INTYLS}
IF (INTYLS .LE. @> GOTO 486
HNUVERT+10=X{1>
PCNUYERT+12="Y44>
DO 1969 I=41, INTYLS
160 SHATHC(I. 1>=0
DG 26868 I=41, INTYLS
DO 288 J=1, NUYERT
IF (Y<J). GE. YINTYLCIY | AND. YINTVLCI+13. GE. Y¢J+1> . OR.
* YCI+45. GE. YINTVYLCIY> | AND. YINTYLC(I+4). GE. Y<JI2O
* CALL INCLUDC{SWATH, I. IO
2E6 CONTINUE
pQ 388 I=1, NUVERT
IF (Y10 EQ. Y(I+L)) GOTO 366
RSLOPEC(ID=CR{I+L3-XK{IO 2 /(Y L{T+10-%(T>)
366G CONTINUE
CALL ORDERCK, Y. YINTYL., INTVLS: SWATH. RSLOFE>
RETURN
460 WRITEL(?7. 441> .
43:L FORMATC okackksk PREP OF POLYGON ABORTED SINCE NO INTERYALS”.
* /4 CONSTRUCTED”>
STOP
END
SUBROUTINE SORT(VY, HUVERT, YINTVL. INTVLS)

O

sl e e be 2 e o o st o S B ol m s e o e R e e ol o s o e s e el oo o e e o e e s 0 e o o e ol e o e e e e i e TR B RO O oo st ol ok e e ol e obe ook e e e

ROUTINE ESTABLISHES THE INTERVALS OF THE ¥Y-AXIS DEFINED BY THE
ENDPOINTS OF THE POLYGON‘S SEGMENTS. THE DO 49@ L OOP INITIALLISES
YSORT FROM THE SEGMENT Y-END POINTS., THE DO 249 LLOOPS SORT YSORT
IKTO DESCENDING ORDER. THE DO 366 LOOP ELIMINATES REDUNDANCIES IN
YSORT AND PLACES JRREDUNDANT SORTED ¥ S INTO YINTYL. IT ALSO SETS
INTYLS TO THE TRUE NUMBER OF Y INTERYALS. JUST PRIOR TO RETURNING
i FINAL INTERVAL EXTENDING TO “—INFINITY” IS5 ESTRBLISHED.

R b R R R R e i o e e e e e o e e e Bk i o o ok o R e e i o o s e He e e G e R ol R A R R e e sl e e o o e g o ol o e e e e sl

QOO0 0O00O000000

REAL Ydi@@y, YINTVI.(186), YSORT (106D
INTEGER#2 UPPER
DO 4188 I=4, NUYERT
166G YSORTCIH=Y(I>
UPPER=NUVERT-1
DO ced I=4, UPPER
IPLS1=TI+1
DO 2806 J=IPLS1, NUYERT
IF (YSORT(I>. GE. YSORT<(JI>> GOTO 200
TEMP=YSORT(I>
YSORT(ID>=YSORT(J>
YSORTCIH»=TEMP
2@0 CONTINUE
VINTYL(L>=YSORT(1)
INTYLS=@
DO 380 I=1i.UPPER
IF (YSURTC(ID. ER. YSORT(I+1)? LOUTO 38d
INTVYLS=INTYLS+1
YINTVL(INTYLS+1)=YEORT(I+1)
30-5



&/7

300 CONTINUE
YINTYLC(INTYLS+20=-1. BE?YS
RETURN
END
SUBROUTINE INCLUDC(SWATH. I, J>
C
Cstestestez ke sk abe o o ok e e ek o 196 sk o8 o ok e o b o8t 4 38 e 58 3b o o o ol e o oA o8 1 o s o o o o e st e e ohe o s st b ol e S e e ST st S o R e sbeshe e e el R R
C ROUTINE PLACES THE J-TH POLYGON SEGMENT INTO THE NEXT AYAILABLE
C LOCATION IN ROW I OF SWATH,
C
15 e sde st e sl s s o ot s s s e b s b o i< o o0 o e 0TI e o ok oG 6 0o o5 oo 0 6 6 ook b 46 o 48 2 b 2898 o e o o e a0 3 e b s e b b o sk ol st oo
c
INTEGER*2 SWATHC186, 255, POINTR
SHATHCI, 1 >=SWATH(I, 1>+1
POGINTR=SHATH(TI, 4>
SWATHCL, POINTR+13=J
RETURN
END
SUBROUTINE ORDERCX, ¥. YINTVYL, INTYLS, SWATH. RSLOPED

6o e she 296 He o o 300 o o8 6 e e o oS a9 o e ol R o e ol sk 30 e b o b 2l e o M afe 40 e s e s e b e e o e S sde se e e 31 e e e e e 4 she st e A< e ol e e R e ol e ol kol

FOR ERCH INTERVAL, A HORIZONTAL LINE IS PASSED THROUGH THE MIDDLE
(YMID> OF THE INTERVAL. THE DO 188 LOOP PLACES THE X-INTERSECTION
(OF EACH SEGMENT IN THIS SWATH S0 THAT THESE INTERSECTIONS OCCUR
FROM LEFT-TO-RIGHT.

o 2 2 sk o s e oo she 2 She o e o e ol ol e ol e o 3 e e b sl s o b o e 3¢ o she e e o b she o she oo s 390 s S ok T R s e b e o sl o s e ol e ol e e e b o e sfeske siojeob e i ok e

0000000000

REAL X{1@8), ¥{41809>, YINTYL{1p8)>, RSLOPE(18@>., XINTSC(2WD
INTEGER#*2 SWATH(188, 25>, POINTR, SEGNO, UPPER
LOGICAL VERTSG
DO 280 INTYAL=1, INTYLS
NMBSEG=SWATH{INTYAL, 1)
YMID=(YINTVLC(INTVALY +YINTVL(INTVYAL+13/2. &
DO Jee POINTR=1, NMBSEG
SEGNO=SHATH{INTYAL, POINTR+1)
YERTSG=ABS(X(SEGNO+15~-X(SEGNOY> .LT. 1. GE-3
IF (YERTSGY XINTSC(POTNTRO=X{SEGN(D
IF <. NOT. VERTSG)> XINTSC(FPOINTRI>=X{(SEGHI>+
» RSLOPE(SEGNQ)*(YMID-Y(SEGNO>>
1603 CONTINUE
IF (NMBSEG. LT. 2 . OR. MOD(NMBSEG., 2). NE. 8> GUTO 368
UPPER=HMBSEG-1
b0 2ee 1=1, UPPER
© IPLSi=I+1
DO zB@ J=IPL341, NMBSEG
IF (RINTSCCXY. LE, KINTSCC(JI) ) GOTO 284
TEMP=XINTSC(I>
RINTSCC(IV=XINTSCL(ID
AINTSCC(JI>=TEMP
ITEMP=SKATH{(INTVAL, I+1D
SHATHC(INTVAL, T+1y=SHRTH(INTVAL, J+10
SHATH{INTVYAL, J+1O=ITEMF
203 CONTIMUE
RETURM
366 WRITEC(?, 361> INTVAL
2G1L FORMATC(Y =+ PREP OF POLYGON ABORTED. INTERVAL <, IS/
* ¢ HAS EITHER LESS THAMN TWO SEGMENTS OR AN ODD NUMBER OF THEM- D)
STOF
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END
LOGICAL FUMCTION INCGUTCOXP. YP, X, ¥, YINTYL. INTVYLS, SWATH. RSLOGPE?
C
(S 10 spe b o b 20 s 40 S 2K 5 S e o 46 28 0 A6 50 o o5 S e e o ok 31 o S o o e 548 2 0 G Db e 3 S4B SR e S HE e 4 e s ke S A o 9 00 1 e e S e Sk T R e e e SR ok
c
C THE FOQUR LINES ERCLOSED IN DARSHES DETERMINE THE INTERYAL CONTAINING
C YP. THE DO 460 LOOF CONTINUES UNTIL THE FIRST SEGMENT WITHIN THE
C INTERYAL FALL TO THE LEFT OF <¥P,%¥FP>. IN THIS EYEHNT. INOUT IS SET
C . TRUE. IFF AN EVEN NUMEBER OF SEGMENTS HRS HEEM TESTED.
C
1590 e e 140 2o e o e e o S sfe o s 11 o 3 she ke ol S e 3 2 546 o s she e ol 386 3 e o e 548 . 30 S 340 e 380 S 502 R 4 206 b o S e e e e o 2 s e S ke 206 e she S o ol e sl ol e
C
REAL X(1iG0), ¥<(168), YINTVL(18@), RSLOPE(1a6&)
INTEGER%Z SWATHC(12a, %), SEGNOQ
INGUT=. FALSE.
C _________________________________________________
INTYRL=2
166 INTVAL=INTYAL+1
IF (YINTYLC(INTYARLY . GT. ¥P) GOTO 1806
INTYAL=INTYAL-1

366 IF (INTYAL.LT. 1 . OR. INTVAL. GT. INTYLS>? RETURN
NMBSEG=SHATHC(INTVYAL, 1>+1
DO 488 I=2, MMBSEG
SEGNO=SWATH(INTYAL. I3
IF<XP-K(SEGNO)Y. LE. (YP-Y(SEGNO)>4RSLOPE(SEGHNO>> GOTO S@6
460 CONTINUE
RETURN
- 5@8 INOUT=MOD(I,2> .EQ 1
RETURN
END



