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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 measurament

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. BAny button except * may be used. When the
fiqure has been closed ensure the digitiser is in peint 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 mowving the plan
on the digitiser, scaling is not required for the second and subsecquent
measurements.

Co-ordinate input

To read one digitiser co-ordinate call DIGTRD {(IBTN, X, ¥), where
IBTN is the button number pushed on the curser and X and Y are 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 teo 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 X0, YO and user co-ordinates XOMAP,
YOMAP, the second peoint 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 - XOMAF)/
SQRT ((XC-X0) **2+ (YC-YO) **2} the skew is © = ARCTAN (YC-YO/XC-X0).

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 (@) + ¥D * COS (9)
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:

XD = XD-X0 ) N
f-

YD = YD-Y0 ) Subtract digitiser off-set

XR = XD * COS (@) + ¥YD * SIN (8) )

YR = =XD * SIN (8) + ¥D * COS (0) ) Deskew

XMAP XR + XOMAP )
A -
v = YR + YO ) dd user off-set

DIGTRD (Appendix 2)

This subroutine reads cone block of four sets of data from the
digitiser and passes the wvalues 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 IO
in the calling program and set LUNQ and LUNI to the logical unit number
of the ceonsole.

[11 July 1984)
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APPENDIX 1 \25/—7

Program PLANIM

$T1Tl. PLAMIM FTH - AREA AND PERIMETER MEASUREMENT
FLAMIM, FTHM
15ES THE DIGITISER TO CALCULATE THE FERIMETER WHD RREAR OF A
FUOLYGOH HRVING MORE THAN TWO YERTICES.
IR MOSYT CALCULATIONS THE POLYGOM SHOULD BE CLOSED
LOGICAL SCALED
UGl TO CHECK IF ALREADY BEEN THROUGH SCALING SECTION
COMMON/IO/LUNG, LUNI :
TPl COMPATIBILITY WITH DIGTRD
OPEHCUNIT=S, FILE="CON: “ 2
0N THE CONSOLE AND. BY DEFARULT. THE DIGITISER AS LOGICAL UNIT S
LUNI=5
LUNO=5
SCALLED=. FALSE.
STHRT OFF AS NOT SCALED
1i WRITECS, 1680
160 FORMATY * PERIMETER AND AREA MEASUREMENT PROGRAM
. " EWTER {M>EASURE OR C(E3ND*>»
READ(S. 161> ANS
161 FORMATCAL)
IF (HMS .EQ. “E”“» STOP
IF ¢ANS . NE. “M7> GOTO 16

(o I I T

- P

e

Ci

kit

SUALE OWNLY IF MNOT PREWIOUSLY SCALED OR THE USER HAS A NEMW
CRAMING TO WORE OH
IF <(SCALED>» THEN
WEITECS, 1825
16+ FORMATC Y WORKING ON THE SaAME PLAN AS THE LAST MEASUREMENT?LY1- )
READRCS, 161> ANS
IF CAMS . EQ. “N°> GOTO 28
C NELD TGO SCALE RAGRIN

L8

GOTO 26

C 'OTHERWISE USE OLD SCALING
ENDIF

C

i WRITECS, 1835
104 FORMATCY ENSURE THAT THE DIGITISER IS IW POIMT MODE-/
S DIGITISE TWO KMOWM POINTS OM A HORIZOWTHAL LIME- /A
i “ AMD THEW A THIRD KMOWN FOINT HOT OM THE SAME LINE X
CALL. DIGTRDCIBTN. X8, Yad
CALL DIGTRODCIEBTH. #C.%¥C»
CALL DIGTRDCIBTN. BY. YY)
C OHAYE HOW RERD EMOUGH POINTS TO ALLOMW CALCULATION OF W AND Y SCHLES
WRITELS, 165>
1G5 FORMATC Y USER COORDINAMTES OF FIRST POINT RS . %77)
READCS, %2 XOMAF. YOMAF
HRITECS. 1a&2
16G& FORMATC Y UWSER X COORDINATE OF SECUMD: POIMT? )
READCS, «» SCMAF
HRITECS, 187
163V FOGRMATC S USER ¥ COORDIHATE OF THIRED POINTT 2
READCS, %3 YNMAP
C MO CRLCULATE THE SKEWING
HDh=RC-X@
Yh=Yo-Yo
RODICAT=Z0RT cRDwRD+YD*'YD
C DLSTAMGE ALONG HORIZOMTAL LIME IWH DIGITISER UHITS
THETH=ATANCYDAHD>
C 1ile SKEW OF THE USER GRID <“RADIAMD
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CTHETR=COZ.THETA> /“]
STHETRA=SIMITHETHA?
HELEDED FOR COGORDINATE TRANSFORMATION
UGE TRANSFORM ASSUMINMG A COMMOM ORIGIN BY
REMOVING DIGITISER OFFSET KB, Yé
ROTATING
BR=HD*COSCTHETH) +YD#STIMCTHETA?
YR=~KD*SIMCTHETRY +YD*COS<THETH>
THE ROTATED COORDINATES ARE THEHW SCALED UZSLMG XSCALE. YSCALE
AND IF DESIRED MADE RELATIVE TO THE USER ORIGIM BY ARDDINHG
Z@MAF. YeMAR
MW HEED THE YERTICAL DIGTANCE BETWEEN THE HORIZONTAL LINE RAMD THE
THTRD POINT
BRDh=kY-KB
YD=YY-Ya
#EMOWE DIGITISZER OFFSET
YR= KD« STHETA+YD+CTHETH
Ml HAYE DESKEMWED AND GOT Y CISTAMCE IM DIGITSER UMITS
DMAPX=ABS (XCHAP-XEMAP >
DMAPY=YYMAF-YOMAP
THE ENOWH MAP DISTHAHCES
HSCALE=DMAPA/XDIGIT
YSCALE=ABS (DMAPY/YR)

a0 HAYE ALL PARAMETERS FOR GETTING USER COORDINATES
LT
I THIS CASE THERE IS HO HEED TO GET TRUE USER COURDINATES
A3 WE ARE 0ONLY USING RELATIVE CHLCULATIONS

SCARLED=. TRUE.
FEMEMBER THAT WE HAYE HOW SCALED

I CONTIMNUE
Hild PROMFT FOR COORDS WHICH ARE FUT STRAIGHT ToO Disk TO SAYE TIME
OFEMCUNIT=4, FILE="DIGTARER. DGT*., RECL=1&>

Oi*iEM A SCEATCH FILE FOR QUTPUT

WRITECS.: 1085
16 FORMATCY START DIGITISING

; USE # BUTTON TO STUP AFTER LAST COORLCIMATE )

45 CALL DIGTEDCIEBTN. ¥.Y%D>

IF <TETH .ER. 41@> GOTO 48
I o+ BUTTOM GO AMD CALCULATE

WRITEC4, 208} X, Y
ok FORMATCZF2. 45

GOTD 35

MRy BACK ROUND

fitdl» THEMN COME TO HERE TO STRRT CALCULATING

et NUMPHT=&

CILINTER FOR HMUMBER OF POINTS DIGITISED
Hi=@.
HE=0.

INTTIALISE AREA SUBTUOTHALS
PERIM=8

IHLTIALISE PERIMETER TOTHL

THE METHOD
FERIMETER - ZUMS THE DISTANCE BETWEEM COOQRDIWARTE PAIRS
FLANIMETER - THE REER OF A FOLYGONW BOUNDED BY M (X.%> COORDIMATE
FRIES MAY EBE DETERMINED USING:
C CRCALIRYCRI+KI2raY(30+ | | HIN-13#PHOFRCNI%Y (L) ~
¢ OWCAKKE YO E0R3T0+ | | WONST s OO« 0L >y DA8
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THIS EQUATIOM ASSUMES THAT THE FIGURE IS CLOSED AND
CALCULATES THE AREA BASED OM A CLOSED FIGURE EVYEM IF
THE USER DOES HOT START AND STOR DIGITISING AT THE SAME
POINT. IT SHOULD BE HOTED THAT IF THERE ARE AMY LIMNES
IN THE FIGURE THART CRO3Z., THE AREAS OF THE SEPARATE
CLOSED FIGURES WILL EE CALCULARTED AND SUBTRACTED
FROM EACH OTHER BY THE ABOWE EGUATION. FOR ACCURATE
AREA CALCULATIONS OF FIGURES WITH LIMES THAT CROZS.
THE USER SHOULD CALCULATE OF EACH CLOSED PART OF THE
FIGURE HND ARDD THE “YALUES TO DETERMIME THE TOTAL ARREA.

REWIND 4

RERDC4, 20@, END=45> XF.,YF

NUMPHT=NUMPHNT +1

ARCREMENT POINT COUNT

. 5. IF ACCURACY IS A PROBLEM USE DOUBLE FPRECIZIONM

nh=xF-xa
YD=YF-Yi&

THEE OFF THE DIGITISER OFFSET
AF=kD+#CTHETR+YD=3THETH
YF==HD«STHETA+YD®CTHETA

FOTATE OUT ANY SKEW
HF=KF+#¥SCALE
YF=YF#YSCHLE

SCHLE TO USER UNITS
HFP=¥F
YP=YF

SVYE THE FIRST POINT

% READC4, 2608, EMD=4&6> KC.YC
MUMPHNT=NUMFNT+1
wh=¥C-¥a
YD=YC-Ya

THKE OUT THE DIGITISER OFFSET
HC=HD*CTHETA+YD*STHETA
W= =AD®STHETA+YD*CTHETAH

DESEEW
wC=mC*xH¥SCALE
YC="YC+YSCALE

SCALE TO USER UNITS
Al=[1l+xPwC )

THIZ FIRZ1 HALF OF THE EGUATIOH

STl ow IR+ RO 2w B0+ FRCH=L kY T F R H P D
AZ=R2+ (YF+M0)

THI: SECOND HALF OF THE EQUATIOM

DRPI BB RS D= B = T I TS S & B BO R O R o D8 O IR, el
PERIM=PERIM+SORT L RP-RCO& (HFP—HU )+ HP=YCO*® I YF=4C 0D

GIET THE DISTANCES BETWEEW THE WERTICES AND ZUM THEM
wP=KC
WP=YC
COTO 45

FEAD HEXT “ALUE

A6 IF CMUMPHT . GT. &3 GOTO 48
HRITECS, 12 NUMPNT
1% FORMATC S ONLY <. I&, © POINTS - MO SUMS Ta [aa >
GOTO 1@
& CONWTIMUE
Al=R1+CHP+xYFE
AZ=AZ+ P *<F 2
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PERFORM THE FINAL CALCULATION

0y

HUW SUBTRACT THE ACCUMULATED YALUES mAHD DIVIDE EY
AREAIO=ABZALl-AZ2+8. 5
CLOSECUNIT=4. STATUS="DELETE" >

C GFT RID OF THE SCRATCH FILE
WRITECS. 118 PERIM. AREAID

141 FORMATC- PERIMETER IS‘,Fiz. S~/

 AREA IS",F12. 5/° BOTH IH USER UNIT=".

GOTO 16
END
$THCLUDE DIGTRD, FTN. -
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APPENDIX 2
Subroutine DIGTRD

SUBROUTINE CIGTRDCIBTH, X, YD
Fuk READING GME NUMBER AT A TIME FROM THE DIGITISER ALTHOUGH
11 DIGITISER PUTS OUT BLOCKS OF 4
THE VALUES OF ¥ AND Y ARE IM INCHES

TN IS THE CURSOR BUTTON PRESSED @ 1 2 2 4 S € 7 8 9 % #

YiLUE 8123456723916 11

TETM=-4 IMPLIES STREAM MODE <AS DISTINCT FROM SWITCHSTREAM:.
INTEGER*4 IEBTH. IIXC(4), II¥(4>, ITBTHI 45, POINT

REAL#*4 .Y
LHELOCKED AND BLOCKED .Y AMD BUTTON YALUES
DATH NREADAS/, POINTA1H. 7
SAYE NRERD. ITX, IIY. IIEBTN
Mi*ERD IS THE HEXT MNUMEER OF DATA VALUES OF THE FOUR TO READ
T TO S TO FORCE READ TO START WITH
COMMON ATI0/ LUNG, LUNI
COMMON BLOCK IS USED FOR COMPATRBILITY WITH DIGITIZER SOFTWARE
(il SHOULD BE SET PRIOR TO CALLING THIS ROUTINE
LUNMI=LUNO=LOGICAL UMIT NUMBER OF DIGITISER
1% IF (NREARD .EQ. S>> THEHM
A0 A FULL BLOCK OF FOUR OR FIRST TIME
READCLUNI. 186> (IIBTH{I>, IIR<I>, II¥CI), I=1, 4>
1660 FORMATC4<AL, IS, IS
FID ONE BLOCK OF FOUR RECORDS
MREAD=1
ENDIF

IF <IIETH:HRERD) .EG& POINT> THEN

MREAD=5

GOTO 1@

ENDIF
FEMARINDER IS FILLED BLOCK S0 GET A NEW ELOCK
Hilll GET THE %ALUES

A=TIXMCNREAD »+@, Gal

Y=T{¥{MNREAD»+@ @61
CUMYERTED TO THMCHES HERE
il GET THE RIGHT BUTTON NUMEER

CAHLL ILEBYTECIBTH, IIBTHLMRERD?. 82
Frok UP THE CURSOR BUTTON RS A DECIMAL EUTTON
L

IBRTHN=IETH-48& :
SULBTRACT 43 <THE DECIMAL YWALUE OF THE CHRARACTER @) TO GET THE BUTTON
HUMEER

HREAD=HRERD+1

RETURN

END
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