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Figure 1. Construction of a two-point perspective block
diagram and computation of the co-ordinates of

a point (x,¥,2).

Figure 2, Block diagram plotted by the program.



A computer program for plotting two-point perspective diagrams
is described, and the method of computation of co-ordinates in the plane
of the diagram is outlined. The program is applicable to three-dimensional
data arranged in parallel sections or traversesg, and the actual data

points are plotted;

the program does not attempt interpolation or smoothing.



INTRODUCTION

The program, BLOCK, accepts a string of x,y, and z data, which
may be obtained by digitization of a set of stacked sections, or may
represent a series of parallel traverses of any type, and plots a block
diagram in two-point perspective, in any desired position relative to the
observer., ' ‘

Normally adjacent points are connected by straight lines, but an
option in the program allows that successive points greater than a
specified distance apart in x,y,z space are not connected.

Isometrio projection may be simulated by using an observer-origin
distance which is very large relative to distances within the co-ordinate
system to be plotted; one-point perspective may be simulated by looking
along directions close to the x or g axis; however, for most purposes an
angle of azimuth between 30° and 60° from the axes and an angle of tilt
between 20° and 35°, together with an observer-origin distance commensurate
with the desired eye-diagram distance at the scale used, will be found to
give the most useful and pleasing results.
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TWO = POINT PERSPECTIVE 0

The construction of a two-point perspective block diagram is
illustrated in Fig. 1, in which the points are labelled to correspond
with variable names in the program.

The position of a co-ordinate system with origin O may be defined
by the distance of O from the observer's eye, E', the angle of tilt, & ,
that the line E'O makes with the horizontal, and the angle of azimuth, @ ,
that E'0 makes with the y-axis of the co-ordinate system.

The diagram is constructed such that =

H1Z sd tan g,
B2 =s54d tan (r7/2 = @) = s d/tan @@,

and 02 = 8 d tan 8 ,

where 8 is the scale of the diagram at the origin, and d is the distance
E'O (i.e. the distance from observer to origin)

The two-dimensional co-ordinates X,Y, of any point, (x,y,z), in
the diagram, relative to the origin, are derived below, with reference to
construction lines in Fig. 1,

Distance OA is given by the expression:

OA = x;HrO/(x + Hro),

and OC, parallel to the horizon, is given by:
0C = OA, (Hrz/aro).,

Similarly, distance AC, parallel to 02, is
AC = OA. (oz/Hro),

It is thus obvious that

GH1 = H1Z + 0C
and GA = 0Z - AC,

Thus H,A = nﬁ + GA®

We can now calculate distance AE as follows -
AE = y,H1A/(y + H1A),
and AF, parallel to the horizon, is

AF = AE, (t;rr1/z.=x1m)°
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Thus the two-dimensional co-ordinaté (in the plane of the diagram) of

“point (x,y,z) is given by

X = OH = OC = AF
and Y can be found from the relation
Y = Ea(= AC + EF)+ q,
where EF = AE. (GA/HA),

and g is the value of the z co-ordinate transformed into the plane of the
diagram, given by the following equation:

q = z. (0Z ~ AC - EF) / 0Z.

PROGRAM OPERATION

The program reads scale and block-dimension data, and plots the
frame of the block diagram. It then reads successive values of x,y, and z,
computes the co-ordinates, and plots the points into the block, after
checking (a) that the distance from the previous point is less than the
critical value SEGMAX, above which no connecting line is drawn, and (b)
that the values of x,y, and z are acceptable,

Input cards

Job deck structure is given below.

*JOB, chargecode,ident, timelimit
*EQUIP, 1=PB500
*FTN,X,L

Fortran deck inserted here
*LOAD

*RUN, timelimit, printlimit
Number of runs (NRUN) card

Co-ordinates card (a)
Scale card (bg
Distance limit card gc
Data cards d)

7 g

BEOF

*EOD

Details of card formats:

Number of runs (NRUN) card. The number of different views
desired is punched, right justified, in columns 1-2, The
maximum number of runs allowed is 99. If more than one run
 is required, additional cards of types (a), (b), and (c)
are inserted_after the data cards (d) and the [EOF card (i.e.
between the ZEOF card and the *EOD card). y



(a) Co-ordinates

Columns 1
1

21
31
41

51
61
T

- 10
= 20
i 30
- 40
- 50
- 60
= 70
- 80

(b) Scale card.

Columns 1
11
21

31

41

51

61

10
- 20
30

- 40

- 60

- 70

card.
Inches from left ) _— g
Inches ‘up from base ) Plotter position of origin
Xy ) A
Y. ) Co-ordinates of origin in input units
o )
Zy )
Xpax
Y Maximum values, in input units.
max )
- .
max
X scale )
Y scale g in kilometres per input unit
Z scale '

P, general scale in plotter inches per kilometre: this
scale is true only at the origin, since at points behind
this the plotted scale is smaller, and at points in front

_the plotted scale is larger.

Angle of tilt of view, in degrees (generally between 20.0
and 35.0).

Azimuth angle in degrees. For viewing from the -y semi-
circle, this angle must be between -90.0 and +90.0. To
view from the +y sector, X scale and Y scale (colummns 1 - 10
and 11 = 20) must be punched as negative numbers, and angles
between - 90,0 and +90.0 again used.

Distance of origin from the eye, in kilometres.

(¢) Distance limits card.

Columns 11 = 20 Maximum acceptable value of z, in input units.

21 = 30 Maximum acceptable horizontal distance between adjacent

(d) Data cards.

Columns 3
11
21
31

10
- 20
- 30
- 40

points for their join to be plotted; in input units.

Identification field (alphanumeric)
X value
Y value
2 value

OQutput A plotted two-point perspective diagram, on the 30-inch drum plotter,
with the original section lines plotted to scale.

Limitations There is no limit to the number of data points which may be
processed in any one job.



Figure 1. Construction of a two-point

perspective block diagram and computation

of the co-ordinates of a point (x,¥,2).
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5,5DAD 20709/

PROGRAM BLOCK
DIMENSION C(1M)
CIMMON HLZ,HRZ.0Z,HRO, INP,NPEN, LJN NRUN .,
1XJ,Y0,X0RG,YORG,ZORG, XMAX, YMAX!Z*AX
COMMON/XYZPLOT/M
DAYA (C=234#DRCOPDF,;1,,BLOKPLOT .4
NUMTIE=0
READ 900, VUM .
IF (NUM,LE.0) NUM=NUMTIE=1
READ 901:X0,Y0.XORG,YORG,ZORG, XMAX s YMAX, ZMAX
M=0
LUN=1
D) 50 NRUN®B1,NUM
CALL PLOT (0,0.0,0,1)
CALL PLOT (1,0.1,0.,2 )
CALL PLOT (0,0,15,0,3)
10 NPEN=J
IF (NRUN,EQ,1) 20,30
20 [\NP=2
GO YO 40
30 IVR=10 § REWIND 10
40 CALL SCALEIN(XS,YS,ZS)
CALL FRAME(XS,YS,285)
PRINT 44
44 FORMAT (1HD ,«FRAME COMPLETED®)
CALL XYZPLOT(XS,YS,295)
PRINT 45
45 FORMAT ({HO,eXYZPLOT COMPLETED®)
IF (NUMTIE.ES,1) GO TO 50
REWIND 10
CALL DISCDOCS(C.N)
PIINT 46,N . .
46 FORMAT (1HO,#BLOKPLOT ON DISC IF N IS &, N=#,11)
50 CONTINVE
y0U FORMAT (t2)
01 FORMAT(BF10)
CALL EXIT
END
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SUBROUTINE SCALTIN(X,Y.2)
C-:)MI-iO'\j U.LZ,HQZ o L s HRDY, INP, NPEN, LN NRUY,
1X9,Y0,XARG.Y2KER,7ZNRG , XMAX , YMAX y ZVMAX
READ 10,X,Y,2,”, TILT,ALPHA,DIST
10 FIRMAT (BF1D) '
IF (ABS(ALPH#),5T,90,0) 15,16
15 XzeX § Y==Y 3 ALFHASSIGN((ABS(ALPHA)=90,0),ALPHA)
10 CONTINMUE i
X=x#P. B Y=zY#2d 3 2=78P
0=3,14159/7180,4
TILT=TILT#E T ALPHAzALPHA®2)
DISTP=DISTHP
HRZ=DISTP/TANF(ALPHA)
ALZ=NISTReTANF (ALPHA)
JZ=DISTPaTANF(TILT)
HRO=SART(HZue2+02082)
WRITE(61,20) Xus72Z2,0Z,HLZ,HRZ _
2u FIORMAT(1H1,=#SCALES ETC, =®/44 X= ,F7,3,#INCHFS PER X
144 Y= ,F7,3,8 |\CHES PER Y INPUT UNIT#/4H ZI= ,F7,3%s
2NPUT JNIT#/140,00Z38,F7,3,8 HLZ=#,F7,3,% HRZ=#,F7,
RETURY -,
END

INPUT UNIT#=/
INCHES PER Z 1
3)
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SJBROUTINE FRAM©(XS,YS,25)
COMMON HLZ)HRZ.DZ,HR0O, INP,NPEN,LUNJsNRUN,
.prG.ZORG.XWAx YMAX,Z¥MAX

DIMENSION XX(R)Y,YY(8),22(8)

T1XJ,Y0,X0RG

PRINT 17

FIRMAT(LHL,e¥eY CODRDINATES IF FQAHE CORNERS®//)

X(1)=XCRG
XX(2)=XMAX

XX(3)=xMAX

XX(4)=X0R3
XX(5)=X0RG
XX (6)3XHAX
XX(7)=XMAX
XX (8)=XDRG

$ VY(l)-YORG $ Z2(1)=20RG

R R R ]

) 30 1=1,%
XX¢I)s(XX(1)=X0RG)eXS
YYCI)=(YY(])=YORG)®YS
22(1)=(ZZ2(1)=2Nn G)82ZS

CALL COQRDS

YY(2)=YORG
YY(3)=YMAX
YY(4)=YMAX
YY(5)sYMAX
YY(A)=ZYMAX
YY(7)=YORG
YY(8)=YORG

A ) A PR A

PRINT 2C,XX¢1),YY(1)
12F10,2)

FIORMAF(1H
CONTINUE

CALL PLOT
CALL PLOT
CALL PLOT
CALL PLCT
CALL PLOY
CarL PLOT
CALL PLZT
CaLL PLOT
CAaLL PLOT
CaLL PLOT
CALL PLOT
CALL PLOT
CALL PLOT

(Xx(1),YY(1),3)
(X5 (2),YY(2),4)
(XX(7),YYL7),4)
(XX(2),YY(2),3)
(x> (3),YY(3),4)
(Xx(6),YY(6),4)
(XA (3),YYE3), 3)
(x2(4),YY(4),4)
(X£(5),YY(5),4)
(XX(6),YY(6),4)
(XA(7),YY(7),4)
(XY (8),YY(B),4)
(xX(1),YY(1),4)

CALL PL2T
CaLL PLOT
CALL PLOY
RETURN
END

(XX(4),YY(4),4)
(X¥(5),YY(5),3)
(XXC3),YY(B),4)

2Z(2)=Z0RG
22(3)=20RG

27(4)=20RG "

LZ(5)=ZMAX
22t6)sZmMaY
22¢7)=sZMay
22(8)=22MAx

(XXKCIYoYYCD) o ZZCD)aXX(TD oYY (1))

N5/709/72
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SUBROUTINE COCRES (X,YsZ.XE,YEZ)
COMMOYN HLZ HRZ,"7,HRO, INP,NPEN,LUNINRUN,
LRI, Y0, X2RG)YORG, ZORG, XMAX ) YMAX,, ZMAX
JA=X8HRO/ (X +4RD)

OCzHRZ#CA/H4K]

AC30Z#0A/HKG

GHL=HLZ+0C

Ga=0Z=AC

HLAZSART(GmLee2eGAne)
AZzYaHLA/Z(Y*HLAY :

AF=GHL®AE/HL2

EF=GA®AZ/HLA

7E=74(0Z-AC=EF)/07

XE=QC=AF -

YEzAC+EF

YEZ=YE+ZE

XEzXE+XD

YEZ=SYEZ+YD

PRIMT 3C,X,Y,2.XF,YE,ZE,YEZ

FORMAT (1H ,3F10,3,10%X,3F10,3,10x,F10,3)
RETURYN

e’

05708772



515DAD

n5/03/s72

SJRROUTINE XYZPLOT (XS,YS,Z8)
COMMON HLZ,HRZ,0Z,4R0, INP,NPEN,LUN,NRUN,

AXJ, Y0, XORG, YORG, ZORG, XMAX, YMAX ) ZMAX

Ji

10
20

25

Ju

35

36

40

70
75

80

COMMON/ZXYZRL2T/

COMHMON/SEGYAX /55RMAX

[=0

CaLlL BCIERSET(IxP,1)

IF (NRUN,GT,1) 50 TO 40

XMAX= (X TAX=X2R3)#XS

YMAXS(YYAX=YORGR)8YS

IMAX=(ZMAX=ZORG) #ZS

READ 10,DUv,ZH14,SEGMAX

SEGMAX=SEGYAX#XS
YOLD=X0LN=10,Tea10

4= = _

READ (pr|10) NA“E.X.Y.Z

IF (INBCDCLF(INP),EQ,1) GO TJ 5
IF (EOF,IN?)Y 70,20

FORMAT (2X,A4,3510)
X=(X=XURG)®X% % Ys(Y~YORG)oYS $ Z8({=73RG)oZS
IF (Z,GTZYINY 30 TO 75

IF (ABS(Z).GT,hisS(ZMAX)) GO TO 75

0=z0,0

[=1+1

NPEN=4

%F (HYPOTNUS(X.XOLD,Y,YOLD) GToSEGMAX) 30,35
=0 :

Us0,0 T &wt0N1O=10,00210
WRITE (10) 0 ,0 , ANTONIO

MzMel

IF (1,LT,1) NBEL=3

CALL COORDS(X,Y,Z,XE,YEZ)

CALL PLCT (XE=,YEZ,NPEN,LUN)

[F (NRUYN,GT,1) %0 TO 40

XJLD=x % YJLUL=Y

WRITE (10) X,Y.7

M=Me1

IF (M/100#30C,EQ,M) PRINT 36 ,M
FORMAT(I12,#T!li S0I4T PLOTTED®)
IF (INP,EQ.2) GN TO &

IF (MM,EQ") RETURN

READ (19) X,Y,2Z

MM=MMe1l :

GO 10 25

RETURN

l=0

PQINT B:QNAHE|XIYlZIM

FORMAT (1HC,&CODRDINATE TOD LARGE OR SMALL = SAMPLE POINT ©,A8/

o ® XYZ'.3F13.‘.110.'TH POINTa)
G) TO 5 :
END
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FINCTION HAYPOTNS(XA,XB,YA,YB)
~ AYPOTNUSSSIRT((2A=XB)wa2¢(YAeY3)na2)
 REFUBN ; el S

END
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