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1984/47. Use of the Department of Mines digitiser 

R.G. Richardson 

Abstract 

The digitiser is used for converting areal data to computer 
readable format. Once converted the data may be used for plotting 
with changed scale, calculation of perimeters or areas and any other 
calculation implemented. Software is described for performing 
deskewing and scaling to user co-ordinates and an example of a program 
for calculating perimeters and areas is given. 

INTRODUCTION 

The Department of Mines has a Complot 7048 digitiser with a tablet 
dimension of 36" by 48" and a resolution of 0.001". Data is output from 
the digitiser to the computer in blocks containing four digitised points 
to reduce overheads. Subroutine DIGTRD (Appendix 2) provides a simple user 
interface providing one cursor button number and one pair of X and Y values 
each time it is called. 

USING THE PROGRAMS 

Perimeter and area measurement 

The program is run by typing PLANIM. The digitiser should at 
this stage be put in point mode. 

The program then requests: 

MEASURE OR END M to make a measurement 
E to end the run 

The co-ordinates of three digitised points, the first two on the 
same horizontal (user) line and the third not on the same line. 

The figure to be measured is then digitised using either point mode or 
switch-stream incremental. Any button except * may be used. When the 
figure has been closed ensure the digitiser is in point mode and push the 
* button once. The area and perimeter will then be calculated in user 
units and printed on the terminal. 

The user may then make another measurement or finish the run. If 
another measurement is to be made on the same plan without moving the plan 
on the digitiser, scaling is not required for the second and subsequent 
measurements. 

Co-ordinate input 

To read one digitiser co-ordinate call DIGTRD (IBTN, X, Y), where 
IBTN is the button number pushed on the cursor and X and Yare the digitiser 
co-ordinates in inches. Normally X and Y will need to be deskewed and 
scaled to user co-ordinates. IBTN has values -4 and 0 to 11 inclusive. 
A value of 10 corresponds to * and 11 to #. If IBTN = -4 the digitiser is 
operating in stream mode. 
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THE PROGRAMS 

PLANIM (Appendix 1) 

The program performs three point scaling and deskewing of the plan. 
The perimeter is calculated by summing the distance between co-ordinate 
pairs and the area is calculated using the formula given on lines 118 and 
119 of the program. Scaling is performed by digitising two known points 
on a horizontal (user) line and a third point not on the same line. If the 
first point has digitiser co-ordinates XO, YO and user co-ordinates XOMAP, 
YOMAP, the second point has digitser co-ordinates XC, YC and user co­
ordinates XCMAP, and the third co-ordinate has digitiser co-ordinates XV, 
YV and user co-ordinate YVMAP, then the X scale is ABS (XCMAP - XOMAP)/ 
SQRT «XC-XO) **2+ (YC-YO) **2) the skew is 0 = ARCTAN (YC-YO/XC-XO). 

For the third point if XD = XV-XO 
and YD = YV-YO 

then the Y distance in digitiser units after deskewing is 
YR = -XD • SIN (0) + YD * COS (0) 

and the Y scale is ABS «YVMAP - YOMAP)/YR). 

Any point having digitiser co-ordinates XD, YD may be converted to 
user co-ordinates as follows: 

~ : ~~=~~ ~ Subtract digitiser off-set 

XR = XD * COS (0) + YD • SIN (0) 
YR = -XD • SIN (0) + YD • COS (0) 

Deskew 

XMAP = XR + XOMAP 
YMAP = YR + YOMAP Add user off-set 

DIGTRD (Appendix 2) 

This subroutine reads one block of four sets of data from the 
digitiser and passes the values to the user one set at a time. In the 
event of the digitiser filling a block with dummy data only the real data 
values are returned to the user. The user must declare common block 10 
in the calling program and set LUNO and LUNl to the logical unit number 
of the console. 

[11 July 1984] 
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APPENDIX 1 

Program PLANIM 

.T11·L PLAN 1M. FTN - AREA AND PERIMETER MEASUREMENT 
C r~I.Hfn~l . FTN 
C II S~S THE DIGITISER TO CALCULATE THE PERIMETER AND AREA OF A 
C PI1LYGON HAVING MORE THAN TWO VERTICES. 
C r· ( IR 1'108T CALCULATIONS THE POL'ICON ,3HOULD BE CLOSED 

LOGICAL SCALED 
r USr:D TO CHECK IF ALREADY BEEN THROUCH SCALING SECTION 

COMMON/IO/LUNO, LUNI 
C r:nlz COMPATIBIl.ITY WITH DIGTRD 

OPEN(UNIT-5.FILE- ' CON : ') 
C OPEN TIlE CONSOLE AND. BY DEFAULT. THE DIGITISER AS I. OGICAl UNIT 5 

LUtU-5 
LUNO-5 
SCAlED-. FALSE. 

C START OFF AS NOT SCALED 
11:1 HRITE (5. 1(0) 

188 FORMAT( ' PERIMETER AND AREA MEASUREMENT PROGRAM ' ! 
, ENTER (M)EASURE OR (E)ND') 

REA()(5 .. 101) ANS 
H11 FORt'lAT ( A1) 

IF CANS . EQ. ' E ') STOP 
IF (ANS . NE. ' M') GOTO 10 

C S(:n LE ONLY IF NOT PREVIOUSLY SCALED OR THE USER HAS A NEW 
C DRAWING TO WORK ON 

IF (SCALED) THEN 
I·IF:!'I E (5, :1')2) 

3/7 

:1 (':;" FORMAT ( ' WORKING ON THE SA~lE PLAN AS Till: U't:3T t'IEASUREMENT? [~'] • ) 
REFH;( 5. 1('1 ) ANS 
IF (A NS . EQ. ' N') GOTO 20 

C N~LD TO SCALE AGAIN 
C.OT(I 30 

C VfHERI.JISE USE OLD SCALING 
ENDIF 

C 
;': 11 I·IRI TE (5. 1I:i3) 

j83 FORMAT( ' ENSURE THAT THE DIGITIZER IS IN POINT MODE ' ! 
, DIGITISE TWO KNOWN POINTS ON A HORIZONTAL LINE '! 
, AND THEN A THIRD KNOWN POINT NOT ON THE SAME LINE ') 

CAll. C'IG TRD (IBTN .. X0. Y0) 
CAl.l. DIGTRDCIBTN.XC.YC) 
CALL DIGTRD(IBTN.XV.YV ) 

r HflVE NOW READ ENOUGH POINTS TO ALLOW CALCULATION OF X AND Y SCALES 
I·IRITE<5,105) 

1 B~ FORMAT( ' USER COORDINATES OF FIRST POINT AS X, Y?') 

HRI·( E (5J 1(6) 

l BG FORMATe ' USER x COORDINATE (IF SECOND PO]NT~ ') 

i·JF~I"::: <: 5 .. 1(7) 
107 FORMATe ' USER Y COORDINATE OF THIRD POINT? ') 

REi-ir) (5) :+:) 'T'VMAP 
C tl(11·j CAl.CULATE THE SI(EIHNG 

XC> :. XC-Xl1 
'i[);:o: 'iC-'T'O 
XDICIT-SQRT(XD*XD·YD*YD) 

C D ' l HT AN~f ALOllG HORIZONTAL LINE IN DIGITISER UNITS 
THETA=ATAN ( ~' D/XD ) 

C ·1 i Ir. SKUi OF THE USER GRID .: RADIAN :> 
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CTliETR=COSCTHETR) 
STliE1A=SINCTHETR) 

C NFED ED FOR COORDINATE TRANSFORMATION 
C US/: TRANSFORM ASSUMING A COMMON ORIGIN BY 
C REMOVING DIGITISER OFFSET He. YO 
C ROTATING 
C XR-XD*COS(THETA)+YD*SIN(THETA) 
C YR=-XD*SINCTHETA)+YD*COS CTHETR ) 
C THE ROTRTED COORDINRTES RRE THEN SCRLED USING XSC RLE.YSCRLE 
C RND IF DESIRED MRDE RELRTIvE TO THE USER ORIGIN BY RDDING 
C XOMFtP.Y0MRP 
C NOW NEED THE vERTICRL DISTANCE BETWEEN THE HORIZONTRL LINE RND THE 
C llHRD POINT 

XD=XV->tO 
YD-Yv-','O 

C REMOvE DIGITISER OFFSET 
YRm-XD*STHETR+YD*CTHETA 

C WH~ HAVE [)ESKHIED AND GOT '" [;.rSTANCE IN DIGIT:3H; UNITS 
DMAPX=ABS(XCMAP-XOMAP) 
DMAPY-YVMAP-Y0MAP 

C llj~ KNOWN MAP DISTANCES 
XSCFtl.E-DMAPX/XDIGIT 
YSCAl.E-ABS ( DMAPY/YR ) 

C 
.c ~~() W HAVE ALL PARRMETERS FOR GET"( ING USER COORDINATES 
·C .Dl.l'f 
C IN THIS CASE THERE IS NO NEED TO GET TRUE USER COORDINATES 
C AS WE ARE ONLY USING RELATIVE CALCULATIONS 

SCrtl .. EC'=. TF;UE. 
C REMEMBER THAT WE HAVE NOW SCALED 

30 CmHINUE 
C NOW PROMPT FOR COORDS WHICH ARE PUT SlRAIGHl TO D1SK TO SAVE TIME 

OPEN CU NIT=4.FILE= ' DIGTAREA. DGT '. RECL=16) 
C OPEN A SCRRTCH FILE FOR OUTPUT 

~IRITE ( 5. Hi8:-
108 FORMATC ' START DIGITISING 'I 

• USE * BUTTON TO STOP AFTER LAST COORDINATE') 
~5 CALL DIGTRDCIBTN.X.Y) 

IF (IBTN . EQ. 10) GOTO 40 
C XI : * BUTTON GO AND CALCULATE 

WRITE ( 4.200) X.Y 
200 FORMAT(2F8. 4) 

G,DTO 35 
C AND BACK ROUND 
C 
C RND THEN COME TO HERE TO START CALCULATING 

'H, NU~lPNT=O 
C CI: 11.ltHER FOR t·lUt·lBER OF POINTS DIGITISED 

Al-i'< . 
H2::'(1 . 

C INITIALISE AREA SUBTOTALS 
PERU/a,) . 

C Irl :t TIALISE PERIMETER TOTAL 

T. THF ~lETHO[) 

C F'EF:H!ETER - SUr'lS THE OISTAtlCE BEHJEEN COOF;C'UlATE PAIRS 
r PLANIMETER - THE ARER OF A POLYGON BOUNDED BY N (X.~') COORDINATE 
C PAIRS MA'" 8E C'El ERNINEC' USItJG : 
C «X(1)*Y(2)+X(2)*Y(3)+ . X(N-l);~Y(N)+~(N) :~ Y(1) 

c 
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C 

" e 
C 
C 
C 
C 

" e 
c 

b!, 
THIS ' EQUATION ASSUMES THAT THE FIGURE IS CLOSED AND 
CALCULATES THE AREA BASED ON A CLOSED FIGURE EVEN IF 
THE USER DOES NOT START AND STOR DIGITISING AT THE SAME 
POINT. IT SHOULD BE tlOTED THAT IF THERE ARE ANY LINES 
IN THE FIGURE THAT CROSS. THE AREAS OF THE SEPARATE 
CLOSED FIGURES WILL 8E CALCULATED AND SUBTRACTED 
FROM EACH OTHER BY THE ABOVE EQUATION. FOR ACCURATE 
AREA CALCULATIONS OF FIGURES WITH LINES THAT CROSS. 
THE USER SHOULD CALCULATE OF EACH CLOSED PART OF THE 
FIGURE AND ADD THE VALUES TO DETERMINE THE TOTAL AREA. 

REWIND 4 
READ(4.200.END-46 ) XF.YF 
NLI~w~n=NUNPNT+1. 

C IN(:F: E~IEN' ponn COUNT . 
C 
C N. H. IF ACCURACY IS A PROBLEN USE DOUBLE PRECISION 
C 

c 

C 

C 

C 

c 

c 

,-, 

e 
c: 

I 
-, 
-' 
c 

c 

X [)==~<:r -~<:0 

',JD=''';F -IT'(1 

TAKE OFF THE DIGITISER OFFSET 
XF-XD*CTHETA+YD*STHETA 
YF--XD*STHETA+YD*CTHETA 

RO'fATE OUT ANY SKEW 
~~F=XF*XSCALE 

YF-','F*'ISCALE 
SCALE TO U:3ER UNITS 

>~P=~<F 
','P-YF 

~fIVE TH~ FIRST POINT 
-15 READ(4.200.END-46) XC.YC 

NUMPNT-NUI'IPNT +1. 
XD=XC->«(1 
'ID-','C-',.O 

-, fiVE OUT THE C'IGITII':;ER OFFSET 
XC=XD*CT HETA+YD* STHETA 
YC=-XD*STHETA.YD*CTHETA 

~<C="~:C*~<SCALE 

'''C=' 'IC~YSCALE 
SCALE TO USER UNITS 

A1=i=ti+ 0:: ~':P*'iC) 

THE FIR~;l HALF OF THE EGlUATION 
(~(1)*Y(2)+X(2)*Y(3)+ .. +X(N-1)·~Y ( N ) +X(N)*Y( 1 )) 

A2.:.A2+ (YP*~~C) 
T:-lE SECm'j[:< HALF OF THE EOLIATION 
< 'rl

( 1) *~.:: < 2)+'~< 2)*~:(3) + .. +'1': r~-1 ): .. ;:C:UA)+Y ( N >*X( 1 ::') 
PERIM=PERIM+SQRT«Xp·-XC)*<XP-XC)+(YP-YC)* (Y P-¥C ) 

GE'f THE DISTAtlCES BETWEEN THE VERTICES AND SUM THEN 

','P='IC 
GOTO 45 

r- PEAC NEXT VALLIE 

C 

~G IF ( NUMPNT . GT. 2) GOTO 48 
WRITE(j.109) NUMPNT 

GOTO Hi 

4,,: CON1INUE 
Ai==Ai + (~<: F'*'-r' F) 

t=i2==A2+ ('T:F'*:·<F > 
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G ['I'!<FORN THE FINflL CHLCULHTION 

C tl(IW SUBTRACT THE ACCUMULATED VALUES AtlD DIVIDE BY 2 
AREAIO=A8S(A~-A2)*0 . 5 
CLOSE(UNIT=4,STATUS= ' DELETE ') 

C G~T RID OF THE SCRATCH FILE 
WRITE(5,~10) PERIM,AREAIO 

11~ FORNATC ' PERINETER IS',F~2. 5/ 
, AREA IS '. F~2 . 5/ ' BOTH IN USER UNlfS ' ) 

I~OTO 1.(1 

Et~D 
$INCI.IJDE [>1(:' TRD. FTN, -
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APPENDIX 2 

Subroutine DIGTRD 

SUB~OUTINE DIGTRD ( IBTN.X.Y) 
c Fl'~ READING ONE NUMBER AT A TIME FROt-! THE OIGITISER AL THOU'~H 

-II IE DIGITISER PUTS OUT BLOCt(S OF 4 
" 
C THE VALUES OF )< Ar~[> Y ARE IN INCHES 

18TN IS THE CURSOR BUTTON PRESSED 0 1 2 3 4 5 6 7 8 9 * # 
VRI . UE 0 1 2 3 4 5 6 7 8 9 10 11 
JRTN=-4 IMPLIES STREAM MODE (AS DISTINCT FROM SWITCHSTREAM). 

,-. 

" r' 

c 

c 
c 

C 
c ,-. 

e 

INTEGER*4IBTN.IIX(4).IIY(4).IIBTN(4).POINT 
REAU'4 ~:. 'T' 

llN8LOCKEO AND BLOCKED X.Y AND BUTTON VALUES 
OATR NREAD/5/.POINT/1H. 1 
SAVE NREAD. IIX.IIY.IIBTN 

NI~EAO IS THE NEXT NUMBER OF DATA VALUES OF THE FOUR TO READ 
S~T TO 5 TO FORCE READ TO START WITH 

COMMON 1101 LUNO.LUNI 
COMMON BLOCK IS USED FOR COMPATABILITY WITH OIGITISER SOFTWARE 
f1tU, SHOULD BE SET PRIOR TO CALLING THIS ROUTHIE 
1.IJNI=LUNO=LOG1CAL UNIT NUMBER OF DIGITISER 

:IB IF (NREAO . EO. 5 ) THEN 
READ A FULL BLOCK OF FOUR OR FIRST TIME 

READ(LurU.1'.lO) (IIBTN(I). IIXe!). II'T"!). 1=1. 4 ) 
J.00 FORMAT(4CA1.I5.I5» 

r REIIO ONE BLOCK OF FOUR RECORDS 
NREAD=l 

'C 
ENDJ:F 

IF (IIBTNCNREAD) . EO. POINT ) THEN 
t~READ=5 

GOTO 1(' 
ENDIF 

C REMAIND~R IS FILLED BLOCK SO GET A NEW BLOCK 
r NOW GET THE VRLUES 

X=IIXCNREAD)*O. 001 
Y=IIYCNREAD)*O. 001 

C CONVERTED TO INCHES HERE 
C flOW GET THE RIGHT BUTTON NUMBER 

CALL ILBYTE(IBTN.IIBTNCNREAD).0 ) 
C r :tCK UP THE CURSOR BUTTON AS A DECIMAL BUTTON 
C nt·H) 

IBTN=IBTN-48 
C SU8TRACl 48 (THE DECIMAL VALUE OF THE CHARACTER 0) TO GET THE BUTTON 
(. rHJto18ER 

IlREHD=tIREAD+l 
RETURN 
Em> 
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