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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 traverse" and the aotual data 
pOints are plot ted, the prograin d~e8 'not ~ttempt interpolation or smoothing. 
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INTRODUCTION 

The program, BWCK, accepts a string of x,y, and z data, which 
may be obtained by digit~zation of a set of stacked sections, or may . 

. represent a· se~ies 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 
opt.ion in the program allows that successive pOints greater than a 
specified distance apart ~n x,y,~ 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 th~ x or b axis; however, for most purposes an 
angle of azimuth ~tween 30° and 60 from the ues aJld an angle of tilt 
between 200 and 35°, together with an observer-origin distance commensqrate 
with the desired eye-diagram distance at· the scale used,' will be found to 
give the most useful and pl~asing results. 
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TWO ~ POINT PERSPECTIVE o 

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 0 may be defined 
by the distance , of 0 from the observer's eye, E', the angle of ti l t, 8 , 
tha t the line E'O makes ",i th the horizontal, and the angle of azimuth, II , 
that E'O makes ",ith the y-axis of the co-ordinate system. 

The diagram is constructed such that -

H1Z = s d tan « , 
Hr~ = s dtan ("/2 - a) = S d/tan (J. , 

and oz ' = 8 d tan 8 , 

",here e is the scale of the di~ at the origin, and d is the distance 
E'O (ioe. the distance from obs,erver to or~gin) 

The two-dimensional co-ordina tes X, Y p of any- point, (x,y, z), in 
the diagram, relative to the ori~ino are derived below, with reference to 
construction lines in Figo 10 -

Distance OA ~s given by the expression: 

OA = X~HrO/(x + HrO), 

and OC, parallel to the horizon, is given by: 

OC = OA. (HrZ/HrO)o 

Similarly, distance AC, parallel to OZ, is 

It is thus obvious that 

GH1 = H1Z + OC 

and GA = OZ - AC. 

Thus H1A = JGFf~ + GA 
2 

We can now calculate distance AE as follows -

and AF, parallel to the horizon, is 
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Thus the two-dimensional co-ordinate (in the plane of the diagram) of 
' point (x,y,z) is given by 

x :: OR = OC - AF 

and Y can be found from the relation 

y = m(= AC + EF)+ q, 

where 

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

q = z. (OZ - AC - EF) / OZ. 

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 point.s into the block, after 
checking (a) that the distance from the previous point is less than t~e 
cri tical 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 belOVe 

*JOB,chargecode,ident,timell.mlt 

*EQUIP, 1 =PB500 

*PrN,X,L 
Fortran deck inserted here 

* LOAD 

*RUN, timelimit, printlimit 
Number of runs (NRUN) card 
Co-ordinates card (a) 
Scale card (b) 
Distance limit card (9) 
Data cards (d), 

Details of card formats:" 

Number of runs (NRUN) card. The number of d~fferent views 
desired is punched, right justified, in columns 1-2. The 
maximum number of l'WlS allovedis 99. If more than one run 
is required, additional cards of types (a), (b2, and (c) 
are inserted after· the data cards (d) and the Il.o.F card (1. e • 
betwe~n the ~EOF ~ard and the *EOD card). '. ' . 
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(a) Co-ordinates card. 

Columns 1 10 Inches from left ) 
) Plotter position of origin 

11 - 20 Inches -up from base 

21 - 30 

31 - 40 

41 - ' 50 

51 -- 60 

61 - 70 

71 - 80 

Co-ordinat~8 of origin in input units 

Maximum values, in input units. 

(b) Scale card. 

Columns 1 10 X scale ) 
11 - 20 Y scale) 
21 30 z scale ) 

in kilometres per input unit 

31 - 40 

41 - 50 

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 plo~ted scale is larger. 

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

51 - 60 Azimuth angle in degrees. For viewing from the -y semi­
Circle, this angle mus~ be between -90.o-ind +90.0. To 
view from the +y sector, X scale and Y scale (columns 1 - 10 
and 11 - 20) must be punched as negative numbers, and angles 
between - 90.0 and +90.0 again used. 

61 - 70 Distance of origin from the eye, in kilometres. 

(c) Distance limits card. 

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

21 - 30 Maximum acceptable horizontal distance between adjacent. 
points for their join to be plotted; in input uni-ts. 

(d) Data cards. 

Columns 3 - 10 Identification field (alphanumeric) 
11 - 20 X value 
21 - 30 Y value 
31 - 40 Z value 

Output 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 
proce$sed in any one job. 
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perspective block diagram and oomputation 
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PQOGRAM 9LOCI( 
DI!04ENSION C(101 
C :> M M'O~~ . H' ~1 , f:l' q i . b t . \oj R 0, I N P , :'IJ PEN, L ~ N , ~ R U \I , 

1 X .Q.t Y.O '. X b R"G , Y 1) R G , 2 a R,G • X M A X, Y M ~ x, Z '1,4 x 
COHMO ,\J/XYZ~LOT 1M 
D~TA (C=23~.DRCOPDF",1"BLOK?LOT,.,) 
f\4JMTIE!I!O 
R E 4 0 . 9 0 0 3' ~ U '1 . , 
IftNU~.~E,O~ ~~M=NUMTIE'l 
R~AD 901jXO,YO.XORG,YORG,ZORG,X~AX,YMAX~ZM'X 
M=O 
L 'JN=l 
06 ~o NRUN c l.NUM 
CALL PLOT (0,0.0,0.1) 
CALL PLOT (i.O.l.0~2 ) 
~~LL PLOT (0.0.15,0,3) 

10 N~EN~3 ' 
I~ (NRU:'IJ~EQ,l) 20,30 

2Q I~P.=2 
GO TO, 40 

30 1~~~10 $ RE~IND 10 
40 CALL SCA~EIN(~S.YS,ZS) 

CALL ~RAME(XS,YS.zS) 
pqp.JT 44 

44 rj~MAT (tHO •• r~AME COMPLETEO.) 
C~LL xrZPLOT(XS.VS,lS~ 
~RINT 45 

45 rORHAT (lHO~.XYZPLOT COMPLETEO·) 
IF' , (NUMTIE.E~.1) GO TO, 50 
R!:wJ"lD · l0 
CALL OJSCOOCS(C.N) 
P~{NT 46,N c 

46 ~~R~At (iHO •• eLOKPLOT ON DlSC If ~ IS 1. N=.,Il~ 
50 CONTl~UE 

~oo F6~MAT (12) 
~01 F'O!i!MATC6F'10) 

CALL E'X IT 
E~O 
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S J 81W UTI ;-..j E S:: II L ~ I N ( X • Y • Z ) _ 
_ Cp MHO ~ 4L~.H~Z. ~ /.HRO' ,INP,~PEN,~J~,~RU~. 
lXJ.Y O ,X'RG.Y~ R~.7n~G .X ~ AX,Y ~4X~Z~AX ' 

READ 10,X,y, ~,p. TIlT"ALPHA~DlST 
10 FJ~~AT (8rl~) . . 

1 r (A 9 S ( A L 0 H t. l • ,.., T • 9 n • 0) 15 I l -b 
15 x=-X $ , Y=-Y · ~ . AU':H4,;:SIGN«ABS(ALP Htd-90.n),ALPrlA) 
10 CJNTINUE ' 

X:~*~ i Y:Y*~ r Z=Z*P -
Q = 3 , 1 41 5 9 / 18 0 • l, i 

TILT=TILT* Q S ALPHA=ALPHA-l 
DlSTP=urSTllp 
~~Z=DISTP/TA~F( ~ LPHA) ' 
~~z=nI5TP.TA~r(A~p4A) 
Ol~DISTP-T'~r(T -ILT) 
H~o:S~~T(H~Z.*~+OZ··2) 
WQ ITE(61,2 0 ) X.Y,l,OZ,HLZ,~Rl 

2u FJRMAT '(lHl,* SCAL~S ETt. ~./4~ x= ,F}.3,~INCHFS PE~ X J~PUT UNIT-/ 
1 4 -f Y =. I r 7 I 3 , II I ' ,; C 'I'j ESP ER ,v I '.J PUT UN IT. 14 ,; Z : , F' 7 I -~. IN:; "E S ? E R Z I 
2 N~UT j~IT./l~O,. ( )z=.,r7.3,. HLZ:.~~7.3,. H~l:*.r7.~) 

RETUR\I 
E'JU 
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SJBROUTINE F~AM C (XS,YSGZS) 
CJMMO~ ~LZ,H~Z.0Z,~RO,INP.NPEN,LUN,NRU~, 

- -TKy~-'{(J~""!(1YK G ~ Y :)"p t, , Z 6Q G", j( R A X -, Y H A X ;"2 -t A)( 
OIMENSION XX(p.),vY(S),ZZ(8) 
P'~n\{t-- la 

1U rJRMAT(lHl,.YoV COORDINATES nF F~AH~ C]RNERS~/I) 

Y.X(l):XORG ~ VY{l)=YORG $ Zl(l)z~ORG 
XX(?):X~AX ~ YV(~) '=YORG $ ZZ(Z)=ZORG 

" -i{XT3" = X-RA X t V Y ( 3 ) = '(M A X i Z z ( l ) ;; Z 0 ~ p 
~X(4)=XORa ~ YY(4)=YHAX $ lZ(4)~ZOQG " 
XX(5):XO~G t YY(5)=Y~AX , ZZ( -5)=ZM'~ 
XX(6):X~AX J VY(6)=YMAX $ lZ(6.:Z~A~ 
XX(7)=X~~X , YY(7):YORG i lZ(7)~ZMA~ 
XX(8)=XO~G i YY(B)=YORG $ ZZ(8)=ZMA~ 
0 :) ~fo i:l, 9 
XX(t)=(XX(I)~XOqG).XS 

YY(I):(YY(I)rYO~G).YS 

ll(I)=(ZZ( l)ozn~G)OZS 
CALL "COORDS (X)(CI).YY(I),ZZ(I),n:(I),VV(n) 
P~INT 2~,Xx(I).YV(I) 

2 J F') R ~I A f '" 1 to! I 2 r i u • 2 ) 
3U CONTINUE 

CALL PLOT 
CALL PLOT 
CALL ?LOT 
CALL PI.,QT 
"cAd: "PUH 
CALL PLC>-r 
CALL PLOT 
CALL PLOT 
CALL PLOT 
CA.I,,~ .J~kOT 
CALL PL.OT 
CALL PLOT 
CALL PLOT 
CALL °L.,:,!T 
CALL PLaT 
CAI.,_l.. ?L9T 
RE ·TUR\J 
E'lJO 

(XX(t),VV(1),3) 
(XA'C2),YY(2),4) 
( Xi ( 7 , ', YV ( 7 ) ,4) 
(X:X(2)BYYJ~)DJ) 
()('d3),YY(3),4) 
(Xx(6),yy(6),4) 
( x ~ ( 3 ) , v v ( 3 ) , 3 ') 

- (Xt;(4),yy(4),4) 

(xx:(S"YY(5),4) 
( x ~ ( 6 ) , Y Y( ~ ) , 4 )­

, (X -{(7),VV(7),4) 
(XY(8) ,Vy(8) ,4) 
(X:«1),VY(1),4) 

(XX(4),YY(4),4) 
()()'(5),VV(5),3) 
(XX(~),YY(8),o4) 
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SJHROUTI~E C~OR D S (X.Y.Z.XE,YEZ) 
CJMHO~ HLZ. H~ l. ~ Z.~RO,INP,NPEN,LJN.~RU~, 

i, ~ J-~"v{i~' irO'RG ~ V j 'Rr1 . Z'dQ~'~Y~A 'x, V ;'f'AX. Z"~A- )( -- , 
JA=X*HRa/(K.~~O) , 
O'C : '.,j-RZ* O'A j..j f;':l 
A::rOZ*QA/HRO 
G~L:HLl·OC 
GA:QZ .. AC 
R(iiSJRT(~~LI.2.GA*·2) ' 
A E;; V ~H'~ LA 1 ( Y • rl LA), 
AF':GHL·AE/~LA 
EF':GA.AE/~lA ' 
lE=Z.(Ot-A:-~F')/OZ 
XE=OC~Ar ' 
VEFAC'.F.r _ 
YEZ:VE+ZE 
XE=XE+XO 
YEZ=vEZ+VO _ 
PRINT 3 e ,X.Y.Z.XE.~E,iE.YEl 
F:')RMAT (' lH ,3fl t: .3.10X.3F'10.3 ',10x,F'10.l) 
REhTk~ , -, , 
c~O 

05/0S112 
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SJBRO U TI~E XYZPLOT (XS.YS,lS) 
C J "1 M 0 \l H l Z , H ~ Z , C' Z • ~HW, I N P , N PEN, L UNo '4 R U ~J , 

-TX J ; if (f~' )(n R-G , .Y J ~ G , Z 0 ~ G • X M A X , 't' ~1-A)( ~i -1 A X 
COMMO~/XyzoL ~ T/ ~­

CJM H O~/5EG ~ A~/S E ~MAX 
1=0 
t4LL 3COER~~T(I \ P,1) 
lr <~RU ~ ,GT,l) ~O ' TO 40 
X'1AX= (X : fAX";X:~G \ *xs 
Y~AX=CY~AX-V~~G)~V~ 

l~AX=(Z~AX-ZJRG)*ZS 
~E~D 10,DU~,Z H I ~ ,SEGMAX 
SEG~~X~SEG~Ax.X S 

tOLO=XaLO=10. ~ ··lO 
,'1 ~=i .. 

5 READ (1~P,10) NAME,X,V,Z 
IF' (PJOCOC<F(INP).F.Q.l) GO TG 5 
Ir CEOFdN"' ) 70 ,20 

10 F~HHAT (2x,A~,3~10) 
20 x=(X~X UR G)&~S 1 Y:(Y~VORG)oVS $ zn(Zol~RG)OZ$ 

Ir (ZD3T,Z~1~~ ~O io 75 
IF (ARS(Z),GT,A SS(ZHAX» GO TO 7~ 
0=0,0 

25 1=1+1 
N~EN=4 

IF jHYPOT~ ~ S(X,~OLO,V,VOLD)QGYoSEaMAX) '300 35 
3 0 1 = 0 

0:0,0 t L~TO ~ ID:l0,Oo&10 
WRITE (10) 0 ,0 • ANTONIO 
M: M+l 

35 IF (loLT.i) \11JF: \ =3 
CALL COORDS(~ , y,Z,XE,ycZ) 
CALL ~LOT (XE,Y F Z, N P~N.L0N) 
IF (~RJ ~ ,GT.l) ~0 TO 40 
XJLD=X 1: Y:'IL D:Y 
w~ITE (10) X,v , l 
''1:,'1+1 
IF (~l~ 0 0.1U r .E ~ ~M) PRINT , 3b ,M 

3 6 F" 0 R MAT ( I 12 , * T I i Ci 0 PH P LOT TED I) ) 

IF (l~PrEQ.2) G~ TO ~ 
40 IF (M~oEO.~) RETURN 

READ (1 0 ) x,y,Z 
,'1~=MM~1 

GO TO 25 
'70 REtUR ~~ 
75 1 = 0 

P~I~T BC, NAM ~,X,V,Z,M 

05/0S/72 

80 rORM~T (l H C ,~CO Q RntNATE TOO LARGE OR SMALL - SAMPLF POINT °oA81 
,* XYZ*,3Fl ~ ,C , 110.*TH POINTo, 

GJ To ~ 
E ~D ' 
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F J ~J C T 1 0 \f ;~ '!' P ') ,. ~i 'j S ( X A , X B , V A .Y 8 ). 
~ HYP0T~US=S:RT«~A~XB) •• 2.(YA·Y9) •• 2) 
'. "rlEfUR\i _ .. '. ' " .. . . 
E~D 
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