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George W. Brooks. Mr. Harvey N. Lerman was responsible for methodology 

formulation and the computer programming effort. Contributions were also 

made by Mr. George E. Belote III. This report was prepared by Messrs. 

George W. Brooks and Harvey N. Lerman under the direction of Mr. William 

R. Day, Chief of the Effectiveness Analysis Section, and Mr. Charles A. 
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ABSTRACT 

This prograa provided the Air Force an existing target description 

computer program which was demonstrated on the Eglin Air Force Base CDC 

6600 computer by completing two check runs. The subsequent formulation* 

coding* and incorporation of two improvements in the program which provided 

a shielding capability and the input of standard geometrical shapes resulted 

in a modified program being adopted for use with the Eglin Air Force Base 

computer. The revised program was demonstrated by computing the presented 

area of the fuel tanks of a generic fighter aircraft* and making perspective 

plots of the target with hidden lines removed* using the SC4020 plotter. 

This target description and vulnerability program also provides the Air 

Force with a unique tool for making rapid descriptive and vulnerability 

assessments of targets through the use of high speed computers and 
automatic plotting equipment. 

Distribution limited to U. S. Government agencies only; 

this report documents test and evaluation; distribution 

limitation applied June 1972. Other requests for 

this document must be referred to the Air Force Armament 

Laboratory (DLRV), Eglin Air Force Base* Florida 32542. 
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SECTION I 

INTRODUCTION AND SUMMARY 

This final report summarizes a four-month technical effort to develop 
a computer program for performing rapid target description studies and 
assessments of the vulnerability of target components. 

1. PROGRAM OBJECTIVES 

The overall objective of this effort was to develop a computer 
program for rapid evaluation of targets and for use in performing target 
description and vulnerability studies. Specific tasks of the effort, as 
specified in Reference 1, were as follows: 

1^ Provide a copy of the existing contractor target description and 
vulnerability program. 

2 Adapt the existing program to the Eglin Air Force Base CDC 6600 
computer and SC4020 plotter. 

Modify the program to provide: 

a A shielding capability in specifying the characteristics of 
target components. 

b^ Input of standard geometrical shapes. 

4 Analyze two targets using the original program on the Eglin AFB 
computer. 

5 Adapt the revised program to the Eglin AFB CDC 6600 computer and 
SC4020 plotter. 

¢) Analyze and describe one target to demonstrate the revised program 
on the Eglin computing equipment. 

2. APPROACH SUMMARY 

Previous methods used for target analysis were complicated and time- 
consuming, often requiring as much as 18 engineering man-months to complete 
and requiring the categorizing of up to one-half million critical bits of 
information. These methods precluded fast response to changing target 
spectra and indicated a need for a program to make quick target analyses. 
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In determining target vulnerability nata, a plctoral representation 
of the target Is necessary. Such drawings can be used to show overall 
outlines of the targets as well as internal and external vulnerable 
components. As the target elements become complex and to easily obtain 
views from different angles, such drawings must be produced automatically 
rather than by laborious and time-consuming geometric projections. The 
combination of the computer and the plotter is a useful tool in generating 
the desired perspective drawings. In this new technique for describing 
a target, presented areas can be computed from these drawings for any 
viewing angle and the ratio of certain areas can be determined, such as 
the ratio of the presented area of vulnerable components to total presented 
area of the target. For example, in the case of simple targets with 
unprotected vulnerable component areas, this ratio provides an approxima¬ 
tion for the probability of kill given a hit. In addition to the target 
plots obtained, with all hidden lines removed, the program computes pre¬ 
sented areas for the perspective angles of interest. 

3. ACHIEVEMENTS 

During this effort, all technical requirements were achieved and 
resulted in a computer program which: 

1^ Computes and plots presented areas of targets from any viewing 
angle. 

Accounts for shields and vulnerable components, 

2 Produces plots of the targets which have hidden lines removed. 

Accepts input in several forms depending on the target being 
evaluated. 

A comprehensive user's guide was prepared, and several Air Force Armament Labo¬ 
ratory analysts were familiarized with program capabilities and utilization. 

4. REPORT ORGANIZATION 

This report discusses the methodology, capabilities, and utilization 
of this program. Section II describes the technical approach. Specific 
details of the program are contained in Section III. Section IV lists 
conclusions and reconmendations for further work. The appendices contain 
flow charts, a program listing, common block descriptions, and input 
formats for using this program. 
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SECTION II 

TECHNICAL APPKOACH 

1. METHODOLOGY 

To develop a computerized technique for determining target and target 

component presented areas from different angles, simplified plan and side 

view drawings of the elements are necessary. In this approach complex 

shapes can be approximated with sinple solid bodies, e.g., a parallelepiped 

may be used to represent an engine block of a truck. The coordinates 

(X, Y, Z) of the comers are determined for subsequent input into the 

computer program. Points to be connected by line segments can also be 

specified. The combination of solids, points, and line segments determines 

the various faces which approximate the target or component shapes. Since 

no provision is currently made for curved surfaces, they must be represented 
by a series of flat faces. 

Having specified the target using the foregoing approximations, the 

presented area from any viewing angle can be confuted. For a given target 

or group of components, only the outer defining lines are used to compute 

the presented area. Of more importance is the determination of average 

presented areas, i.e., presented areas at a given elevation angle but 

which have been averaged over all azimuth angles, since in an actual 

encounter the target orientation may not be reliably known. This is 

accomplished by taking the average area as seen from N views, where 
N=2(K+1), and K is incremented by 1 until the change in the average area 
is less than the specified tolerance. This definition of N arises from 

the fact that the views must be spaced symmetrically about the target, 

so that any increase in the number of views must be by a factor of two. 

The location of the viewer relative to the target must also be specified. 

As an aid in computing presented areas, the perimeter of this target 

description program is plotted. Perspective plots of the target and 

vulnerable components are made with the hidden lines and extra lines used 

to define odd-shaped surfaces removed. These plots are made for only 

specified views and are not intended to reflect the averaged areas. In 

computing presented areas and producing perspective plots, the program 

applies transformation equations to the three-dimensional points and 
projects them into a plane. 
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Patios of areas may also be determined. For example, the ratio of the 

vulnerable area of a target to the total presented area would give an esti¬ 

mate of the single shot kill probability from that angle. 

2. TARGET REPRESENTATION 

The target to be run should be oriented so that if there is an axis 

of symmetry, it is the X axis. If there are two axes of symmetry, one 

should be X and the other Y. 

Each part of the target should be redrawn so that it could be approxi¬ 

mated by any one of the program's four standard solids (see Appendix I). 

Several solids may also be put together (but not touching) to form parts 

of the target. Any sections of the target which cannot be approximated 

accurately enough by use of standard solids must be described by means of 

face definitions. All points on the target which are either reference 

points of solids or part of a face description should be labeled for 
future reference. 

The parts of the target should be grouped by object type, i.e., all 

parts which are shields should be denoted as type 2, while all vulnerable 

parts should be type 0. Parts which are neither shield nor vulnerable 

probably would be denoted as type 1, frame. An object's type can be 

changed from run to run, so the effect of adding or deleting a part 
(i.e., shield) can easily be determined. 
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SECTION III 

COMPUTER PROGRAM 

1. CAPABILITIES 

This program can be used in many ways and can be the base for a more 
sophisticated system. Some of its capabilities are: 

An object can be viewed from any point in space by providing 
elevation, azimuth, and range of the point from the object's 
origin. 

An approach can be simulated by decreasing range on consecutive 
runs. 

A movie can be generated by making small changes in elevation, 
azimuth, and/or range on consecutive runs. 

An outer shell can be described and run as a frame In sormc runs 
and then run individually as a target. The ratio of the resultant 
areas would give the single-shot kill probability. 

j> Other parametric studies could be made by changing object type 
(INOBJ) on card F of consecutive runs. 

Open areas such as windows and doors can easily be described. 

2. PROGRAM ORGANIZATION 

The program consists of the following routines: 

1^ MAIN - Part 1 - Reads and generates the geometry. 

Part 2 - Reads control card (F) and Iterates on the 
azimuth until convergence. 

2 ARCH 3 - For any given view this routine wil] generate the 
visible line segments of the target as well as the 
perimeter segments. The area is also calculated. 

3 COVER - Determines whether a point is covered by a face in the 
viewing plane. 
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A INTER - Calculates all edge Intersections In the viewing plane. 

2 SORTH - Sorting routine. 

PLOTDD - Plotting routine. 

]_ ROTAT 3 - Three-dimensional point rotation routine. 

The following perspective system routines are used: 

1 INIT3D - Initializes the system for one perspective view. 

2 XFORM - Projects the point onto the plane by calculating X and Y. 

One other system routine is used: 

DASHLN - Draws a dashed line between two points. 

The following CRT routines from the Eglin library are used to replace the 
now dummy routine PLOTCC: 

jL FRAMEV - Changes CRT frames. 

2 LINEV - Draws a line on the CRT. 

a. Perspective Equations 

To produce perspective plots, transformation equations must be 
developed which, when applied to a point in three-space, will project it 
onto a plane. These equations can be easily derived and can be found in 
most texts on the subject. A summary of this derivation is explained 
below and shown in Figure 1. 

___ The observer's eye is at point 0(^x»^Y>^z) the Hne sight, 
0P, makes angles a, b, c, with the 3-space X-, Y-, Z- axis, respectively. 

is the perpendicular distance from the observer to the plane onto 
which point P(Px,Py,Pz) is to be projected. If d is the distance $D, the 
coordinates of D are 

Dx ■ 0X + d (cos a) 

DY " + ** (cos b) (1) 

Dz - 0Z + d (cos c)* 

The coordinates of the projected point P* in three-space are 

p'x • *X + F (PX ‘ V 

P,y " ^Y + F (PY - 0Y) (2) 
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Figure 1. Geometry of Projection 

p,z - *z + F (pz - V 
where F - d/ (Px - cos a + (Py - 0y) cos b + (Pz‘- cos c. (3) 

The coordinates of P' on the new coordinate system then are 

X ■ (P'x - Dx) cos b “(F'y “ Dy) cos ® /sin c+X' (4) 

Y = (P'z - Dz)/sin c+Y' 

where X', Y' is the distance from D to the origin of the new coordinate 
system. 

Equations (1), (2), (3), and (4) can then be used to project any 
polnc in three-space (P) onto two-space (P1). 

The problem of scaling the object to be projected is readily 
solved by artificially moving the position of the observer's eye from 
point 0 to point 0' such that fiFb - d/f where f is the desired scale 
factor. Rotation can be accomplished similarly by rotating the observer's 
eye about the object. 
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Another wey to accomplish scaling Is by moving the projection plane 
sway from or tovard the observer's eye. In Figure 2, a rectangular solid 
la drawn around the three-dimensional object to be projected. The size of 
the solid Is such that If A Is the minimum corner of the solid and B is the 
maximum comer, then 

^ - PX - V 

Ay 1 Py 1 V 

Ajr 1 PZ 1 Bz 
where P (Pg, Py, Pg) is any arbitrary point within the object and A», Ay, 

Ag and B^, By, Bg are the coordinates of A and B, respectively. If 0 is 

the observer's eye, rays 0A and 0B are the projection rays of the three- 
dimensional object. If the object Is to be projected onto a plane so that 
It will fill an area ZDIM by YDIM, a rectangle of this size is moved, 
staying perpendicular to the line of sight from 0 so that two of the 
rectangles diagonally opposite comers A' and B' will fall on the two 
projection rays, 0A and 0B, respectively. The farther the rectangle Is 
moved from 0, the larger the projection will be. If the rectangle falls 
between the object and the observer, the projection will be scaled down¬ 
ward. But if the rectangle Is moved to the far side of the object (A", 
B"), the projection will be scaled upward. 

Windowing (viewing just part of the object) can be performed by 
using the rectangular solid originally chosen to enclose just the section 
of the object to be viewed. Then P(Px* Py» pz) In Equation (5) becomes 

Figure 2. Geometry of Scaling 



any arbitrary point within the window. Any other point, Q, within the 
object, but not the window, will be projected outside the projection rays 
and will not fall on the rectangle A'B*. 

Once all the points in the object have been projected onto the 
plane, lines connecting these points can be drawn in the plane, thus 
projecting the whole object; however, the object Is considered to be 
transparent, as all lines are drawn whether these lines can be seen by 
the observer or are actually hidden by some part of the object. The 
next Important step is to determine which line segments ar* hidden from 
view. Then these segments can either be eliminated from the drawing or 
will show up as dashed. 

b. Hidden Lines 

One way of solving the hidden line problem requires that all 
surfaces in the three-dimensional object be approximated by flat planes 
which are called faces. The object can contain any number of faces, the 
boundaries of which are called edges, and must be approximated by straight 
lines. Edge ends are called vertices, and edges and vertices may be 
common to several faces or to only one face, as in describing an object 
shell. Faces may contain inner edges as well as outer edges, where the 
inner edges can define a window (a cutout or a transparent section). If 
several faces are coplanar, they can be combined into one face description. 
Using Equations (1) through (4), all the vertices in the object are pro¬ 
jected onto the observation plane. By finding all edge intersections on 
this plane (Figure 3), the polyhedra problem can be simplified into the 
problem of determining whether a point is hidden by a face. 

This simplification can readily be shown by observing that the 
edge connecting vertices and V2 is composed of segments Vjl^, 1^2* 
I2I3, and I3V2, where the points are all the intersection points 
between this edge and all other edges. Since the I^'s are all the 
intersections, there can be no intersections on the individual segments. 
The visibility of segment j is equivalent to the visibility of any point 
in segment j, since visibility can change only at a point of intersection. 
Hence, if Pj is visible, segment J is visible. 
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Figure 3. Edge Intersections 

In order to determine the visibility of a point, one must first 

define the property of being covered. A point is said to be covered by a 

face if, in the observer's plane, the point falls within the area enclosed 

by the edges of the face. This property is easily determined by drawing 

a horizontal line through and to the left of the point and counting the 

number of edges crossed. (If an edge vertex is crossed, it is counted 

only if the edge is below the point.) If this number is odd, the point is 

covered; otherwise, it is not. Figure 4 contains some examples of deter¬ 

mining the coverage of a point. Points P and P are shown to be covered 

by faces 1 and 2, respectively, while the other points are not covered. 

Since faces are closed polygons, the total number of horizontal 

crossovers (to right as well as left) must be an even number (or zero). 

If an even nunber of crossovers is on the left, there also must be an 

even number on the right. And if an odd number of crossovers is on the 

left, there must be an odd number on the right. This property is observ¬ 

able an long as a face is described as a series of connected edges where 

the last vertex in the last edge is the same as the first vertex in the 

first edge (i.e., a closed figure). If face windows are described with 

this in mind, coverage is still observable. In Figure 5 the face is 

described by this ordered set of points 1, 2, 3, 4, 5, 1, 6, 7, 8, 9, 6, 

1. Since face windows must also be closed polygons, the last point must be 

the same as the first. This causes the line between points 1 and 6 to be 

defined twice; as line 1, 6 and line 6, 1. This double line is called a 

pseudoedge and is ignored during actual plotting. These double lines can 

be thought of as a narrow cut allowing the window to be part of the outside. 

In this example, points ?2, P^, and P are covered while points P and P 

are not. The algorithm allows5 the window point, P to show through. 
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Figure 4. Coverage Geometry 

Figure 5. Window Coverage Geometry 
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If a point is not covered by any face» it is visible with no 

further tests required. But once it has been determined that a point 

is covered by a face, in order for that point to be visible it must be 

on the same side of the face as the observer's eye. This can be deter¬ 

mined by putting the coordinates of both the point Pj and the observer s 

eye 0 in the equation of the plane containing the face. The results, 

Dpj and fy, are the signed distance from the face to Pj and 0, respectively. 

If Dpj and Dg have the same sign (i.e., Dpj * > 0), the point is 

visible. Otherwise, it is not. 

The normal to the plane is determined by the cross-product of 

two of the edges in the plane. If ?i (X]., Y]., Zj), P2 (¾. Y2, Z2) , and 

?3 (x3, Y3, Z3) are three vertices of the face and and V2 are the 
vectors connecting these points, respectively, then 

Vi X V2 « Ai + Bj + Ck (6) 

where A - a12 a^ - a13 a22 

B " a13 a21 " all a23 

all a22 “ a12 a21 

and 2) (Zi - z271 

3) (Zj. - Z3J# 

(Xx - x2) (Yi - Y2) 

(Xi - X3) (Yi - Y3) 

The equation of the plane containing this face is 

Ax + By + Cz + D- 0 

where D is the distance from the origin to the plane. So 

D ■ “(Axi + Byj^ + Cz^) . 

The distance from the observer's eye to the plane is Ü0 - A0x + 

+ D and the distance from point Pj to the plana is 

(7) 

(8) 

+ C*z 

Or¡ . APj¡i + Bpjy + Cp3i + D- 

If D0 * Dpj > 0, the point is visible. 

If Ü0 * Dpj < tke p0int i8 hidden 

and the visibility of Pj with respect to 0 is determined. 
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Since the visibility of Pj determines the visibility of segment Jt 

the three-dimensional object can be drawn in perspective with the hidden 

lines identified and either eliminated or dashed. 

c. Projection Area 

Once an object has been drawn in perspective, its projected area 

can be found by making use of the same covered property described before. 

It has been shown that to be visible a line segment either must not be 

covered by any face, or if covered, must be in front of that face. A line 

segment which meets the first of these conditions is denoted as a perimeter 

segment. The collection of perimeter segments generated in this manner 

can be arranged to form a closed polygon called the projection or "shadow" 
of the object. 

The area covered by this polygon can be found by an integration 

technique shown in Figure 6. The area under the line from Pj, to p^+i is 
the sum of the areas of the square and the triangle. 

AREÄ - (Xl - X1+1) 

■ (Ki - Xi+l) 

- *1«) (Y1 - Yi+l) 

Figure 6. Integration Methodology 

To find the area of the projected polygon, the equation in Figure 
6 can be applied to every( line segment in the perimeter, giving 

J, «rW<Yi+1W »> Total Area ■ 1/2 

13 



Since the polygon Is closed, the erees not enclosed will csncel 

out (see Figure 7). 

y ¡W; X ! Y 

Y - o 

Enclosed Area - (C+Y) + (A+B+V+WfX) 

- (A+V+W) + (A+W) 

- (W+X+Y) 

- A+B+C 

Figure 7. Area Computation Methodology 

Some objects may produce disjointed and/or window perimeters. 

Equation (9) is applied to each perimeter separately and then combined 

by a third application of the cover property. In Figure 8 the areas 

enclosed by the three perimeters are (A+B) , A, and C. 

Area - (A + B) +C -A - B + C 

Figure 8. Disjointed and Window Perimeters 
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If a perimeter is covered by any other perimeter polygon, it en¬ 
closes negative area. If not covered, it encloses positive area. In 

the example shown in Figure 8, the perimeter enclosing A is covered by the 

polygon (A + B). The other two perimeters are not covered. The resultant 
area sum is then 

(A + B) + C - A - B + C. 

Fleures 9 through 15 ahow the overall flow diagrams of the program. 
Detailed flow diagrams are contained in Appendix II. 

3. INPUT FORMAT 

The target must be drawn on a grid in two orthogonal views to 

determine the coordinate of the end pointe of the line segments that define 

a face of the target. The input needed is shown below (also see Appendix I). 

Card A 

Columns 1 

11 
16 

21 
26 

5 : 

8 : 
10: 
15: 

20: 
25: 

30: 

35: 

J-Number of points in figure <_ 600, J j* 0 
ID3-Debug flag e 

10 - Offset flag 

Offset X' 

Offset Y » Used on all points, if 10 0 
Offset zj 
FC-Factor converting input units to engineering units 
JDID - Flag (not used on CRT plotter) 

Card B 

Columns 1 

6 
11 
16 

31 

46 

61 

5 : XI 

10: Y1 

15: Z1 

30: X2, Y2, Z2 1 

45: X3, Y3, Z3 

60: X4, Y4, Z4 

75: X5, Y5, Z5 

As many cards as required to describe 

the J points; the order of the points 

determines the point number used on 
card D. 

Range is determined from these points 
unless JDID i 0. 

All points given need not be used on a 

D card. If 10 )( 0, each ordinate is 

offset by the appropriate value. 

The objects to be presented may be described in several ways: 

1 Describe each face in the object in terms of the points on 
card B, 

— Describe a solid object in terms of its size, location, and 
orientation. 

^ Repeat, relocate, and reorient a previously described object. 
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MAIN 

16 



B 

105 

Figure 9. (Concluded) 
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ARCH 3 

Figure 10. Subroutine ARCH3 



Figure 10. (Concluded) 
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COVER 

10 

Return 

Figure 11. Subroutine COVER 
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INTER 

Figure 12. Subroutine INTER 
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SORTH 

Return 

Figure 13. Subroutine SORTH 
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PLOTDD 

10_ 

Set flag 

15-T.. 
Save pen 
position 

Return 

Figure 14. Subroutine PLOTDD 



R0TAT3 

Return 

Figure 15. Subroutine R0TAT3 
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a. Faces 

Card C 

Columns 1 : 

2 - 5 : 

9 - 10: 

Card D 

Columns 1 - 3 : 

4 - 6 : 

73 - 75: 

There must be a 

b. Solid 

Card C 

Columns 1: 

2-5: 

9 - 10: 

Card D 

Columns 1 - 5 : 

6 - 10: 
11 - 15: 

16 - 20: 

21 - 25: 

26 - 30: 

31 - 35: 

If K - 1 

Card D* 

Columns 1 - 5 : 

6 - 10: 

0 (or blank) 

N - Number of pointa In the following face <_ 25 

J0BJ - Non-blank, if this face is the first^face in 
a new object. 

N1 ' 

N2 

• 
» 

N25 

Contiguous point numbers describing the face. 

There will be N numbers on this card. If an 

edge is included more than once, it ia a 

pseudo-edge and is not drawn. N¿ is the ith 
point on card B. 

card C and D for each face to be described < 300. 

K - Type solid 

N - Number of points in the following object 
base 20 

J^BJ - Object number (must be one number greater 

than previous number) (If blank, this solid is 
part of previous object) 

F - 

Reference point (location) of object 
(See Figures) 

Orientation (rotation) of object in degrees. 

0 ■ Azimuth about Z - axis: Turn) From + axis 
\p - Pitch about Y - axis: Tilt ) to minus axis 

0 ■ Roll about X - axis: Aspect ) the angle is + 

when CCW 
scale factor 

Xi ”|The remaining points in the object base with 

Yi reference to Xq, Y0, Z0 (before scale and 

• rotation). Use as many cards (<4) as required 

. »(Columns 1 - 70) to describe the N points 

• (7 points per card). 

Xn-1 

Yn-U 
Z - Height of object 
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If K - 2 

Card D' 

Columns 1 - 5 : Xi 
6 - 10: Yi 

Sams as for K - 1 

Coordinates of top point of object with 
reference to X , Y . Z o’ o* o 

Xo,Yo,Zo 

^-.XT.YT.ZT 

.ÏO.ZO 

x2*Y2 

Xo 

XI,Yl 

K-2 

Card D' 

Columns 1 - 5 : R - Radius of circular base of N points centered 

*0* V zo* N (see card C) is blank, 8 points 
are used. 

6 - 10: Z - Height of object 

If K - 4 

Card D* 

Columns 1 - 5 : R 
6-10: Z 

Radius of circular base (See K - 3) 
Height of object (above center) 
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c. Repeat 

Card C 

Columns 1 : 9 

2 - 5 : N - Object number to be repeated 

9-10: JOBJ non-blank if start of new object 

Card D 

Columns 1 

6 
11 
16 

21 
26 

31 

5 

10 
15 

20 
25 

30 

35 

X0 
Yo 
Zo 
e 

0 
F - 

Reference point 

Orientation angles 

scale factor 

See b. 

No Card D' 

and further 

first point 

All the parts of object N are repeated, further rotated, 

scaled, and placed at Xq, Y0, Z0 (which corresponds with the 
in the first face in object N). 

Card E 

Column 5 : ^Blanl^- End of face dataa write geometry tables. 

The above cards describe the geometry. 

Card F 

Columns 1 

6 
11 

21 

31 

35 

5 : 

10: 
20: 

30: 

32 

33 

34 

40 

41: 

PI 

P2 

0 

E 

JR 

IM 

II 
R 

S 

- Factor converting input units to plotter 
units j 0. 

- Plot reorigin (not used on CRT plotter) 

Elevation angle (degrees) of observer 
(at origin of figure). 

- Area convergence factor (input units), 
or (if negative) - I 

- Number of iterations to be run and E is 

set to .5 (Not used if JR is given). . 

■ Number of azimuth inputs (optional) < 20. 

■ Non-blank if only object types change (1 view only) 
■ 1, if area calculations are desired. 
• Range from origin of figure (optional). Program 
uses a standard range of 1000. 

- Symmetry flag X - X axis 

B - Both X and Y Axis 
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42: 

43: 

44: 

46: 

48 - 53: 

56 - 70: 

H -il, if perspective plotting is desired 

< (Iteration 1 only) 

12, if perspective and perimeter plotting 
is desired. 

ID1 - Debug flag 1. 

ID2 - Debug flag 2. 

ID4 - Debug flag 4. 

P3 - Plot reorigln before run (not uaed on CRT 
plotter). 

IN0BJ - Object type (for each of the objects) 

IE: Column 56 for Object 1 

57 for object 2 

• • e e 

70 for object 15 

TYPE: 0 - Object is a target (blank column - 0) 

1 - Object is a frame 

2 - Object is a shield 

3 - Object is Ignored 

A Card F is required for each elevation angle. 

Card G (provided if JR is not blank) 

Columns 1-10: AZM^ 

11 - 20: AZM2 

• . ( JR asimuth angles. If JR is greater than 8, 

• . additional G cards follow. JR <_ 20. 
e s 

71 - 80: AZMg 

If this option is used, E and S on card F should be blank. 

NOTE: Do not provide a card G if JR (columns 31-32 on card F) 
is blank. 

Card H 

Columns 1-70: Blank 

Joba can be atacked by inaartlng additional jobs (cards A through H) 
here. 

Card I 

Columns 1-70: Blank 
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Card J 

Columns 1-70: Blank 

In general, input variables starting with letters 1 through M are 

right adjusted integers. Otherwise, a decimal point is required, 

i.e., FC, offsets, X, Y, Z, PI, P2, 0, E, and P3 require decimals. 
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4. PROGRAM OUTPUT 

The program produces perspective plots of the target under study 

as well as a perimeter plot. Printed output consists of averaged area 

of the target from the given elevation angle. This output is in the 
following form: 

AFTER (14) ITERATIONS, THE AREA - (F8.3) 

which gives the Iteration number and the area In engineering units. 

If additional output Is desired, ID1 (card F) may be punched with a 

1 or a 2. If ID3 (card A) is a 1, the coefficients of each face are also 

printed. Other debug options are available as shown in Table I. 

TABLE I. DEBUG OUTPUT 

VALUfev^ 1 2 3 4 

0 Final Area 

1 

0, AREA (plot) 

If In trouble, 

AREA by Itera¬ 

tion 

X, Y projected 

for each point. 

FINAL PERIM¬ 

ETERS 

COEFFICIENT 
MATRIX and 

FACE EQUA¬ 

TIONS 

INTERSECTION 

POINT table 

2 

e,X,Y, AREA 

(plot) for 

each view 

SEGMENTS of 

Perimeter 

3 
Interaction 

POINTS by 

EDGE 

4 

SEGMENTS of 

Perimeter and 

PERIMETER by 

PIECE 

5 
AREA by 

segment 

6 

"COVER" and 

"HIDDEN" param¬ 

eters for each 

segment 

If ID contains a value £ 1, all the outputs for 1 are given: 

i.e., If ID2 - 6, all outputs for ID2 are provided. 
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1 

The program uses the STOPS listed in Table II. 

TABLE TI. PROGRAM STOPS 

STOP REASON 

77 

1234 

1357 

2121 

2442 

3333 

4444 

5555 

6736 

6761 

6767 

7654 

7766 

Normal termination 

Point number of a face description is too large (card D) 

More than 100 points in an object being repeated 

More than 25 points on a face (card C) 

Error in object number being repeated (card C) 

More than 15 objects 

More than 900 edges 

More than 300 faces 

More than 20 points in a solid's base (card C) 

More than 600 points (caused by solid) 

More than 600 points (card A) 

More than 50 segments on one line edge 

More than 99 points (198 segments) in perimeter 
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5. PROGRAM APPLICATION 

This program can be need In determining the vulnerability of an 
aircraft. In thla application a generic fighter aircraft waa chosen 
aa the target. No shlelda were uaed and the outer shell was Ignored. 
First a drawing was made of the vulnerable componente of the fighter. 
The center of the noae tank was chosen as the origin, and the X axis 
ran the length of the fighter to give one axis of symmetry. (It is 
assumed that only a direct hit of a vulnerable component will kill the 
fl¿nter.) Then these components were approximated by use of the compo¬ 
nents standard aolids. (Solid types 2, 3, and 4 were not used in this 
application.) The complex nose tank could not be approximated by a 
standard solid; therefore, it was broken into 30 points and 38 faces. 
(Because some faces were tilted, they had to be broken into several 
faces to guarantee point planarity within a face.) The remainder of the 
components consisted of 11 standard solids. The nose tank required 83 
cards for its description while only 33 cards were required for the rest 
of the description. These cards, which are listed in Figure 16, and a 
card F are used to request a view from an elevation angle of 30 degrees 
and at an azimuth of 45 degrees. The resulting drawing of this target 
is shown in Figure 17. 



30 1 I.T6 
*-•450-«220 -.575 .195 -.975 .345 
-.2301.060 -.230 .605 .230 .605 

.640 .960 .975 .345 .575 .195 
2301.060-.68 -.1851.195-.68 .1851.195-.94 
615 .960-.94 -.840 .605-.94 -.305 .645-.94 
305 .645-.94 .840 .605-.94 .615 .960-.59 

1 
3 4 5 6 7 8 9 10 11 12 13 14 

21 22 23 24 25 26 27 28 

15 

16 

15 16 7 

8 16 7 

-.10 , 
-.94 -, 
-.94 , 

14 
1 2 

10 
19 20 

3 
6 7 

3 
8 9 

5 
16 7 

5 
16 7 

5 
5 15 

7 
15 5 

7 
15 17 

7 
18 15 

7 
16 10 

5 
16 10 

5 
17 19 

5 
17 19 

5 
17 21 

7 
21 17 

5 
21 5 

5 
21 3 

5 
3 21 

6 5 15 

17 15 5 15 17 

18 15 17 15 18 

16 18 15 18 16 

18 16 10 16 18 

9 16 10 

18 17 19 

20 17 19 

20 17 21 

5 21 17 21 5 

4 21 5 

4 21 3 

22 3 21 

22 2 3 22 2 
5 

2 22 23 2 22 
5 

23 1 2 23 1 
' 5 

1 23 24 1 23 
3 

l 24 29 
5 

29 14 1 29 14 
5 

14 29 30 14 29 
5 

29 25 24 29 25 

-.640 .960 -.4201.060 
.2301.060 .4201.060 
.450-.220-.10 -.2301.060 
.1751.170-.94 -.1751.170 

-.160-.180-.94 .160-.180 
-.160-.380-.59 .160-.380 

Figure 16. Input Data for Generic Fighter Aircraft Fuel Tank Target 
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5 
29 29 30 29 29 

9 
14 29 30 

'i 

26 14 29 26 14 
9 

26 14 13 26 14 
9 

26 12 13 26 12 
9 

12 26 27 12 26 
9 

28 12 27 28 12 
9 

28 12 il 28 12 
9 

28 10 11 28 10 
7 

28 18 10 28 18 28 10 
9 

28 18 19 28 18 
I 10 2 
-.970 1.210 -90.0 1.0 
-.449 .810-1.26 1.03-1.26 .699-.710 .500-.499 -.710-.500-1.26-.699 
-1.26-1.03-.445-.810 2.85 
1 4 3 -1.89 .980-.240 -90.0 1.0 
-.660-.340-.430-.730 -.380 1.34 
1 6 4 
-3.88 1.210 -90.0 1.0 
-.449 .810-.710 .500-.495 -.710-.500-.445-.810 1.40 

• 1 5 5 -3.86 -.780 -90.0 1.0 
.150 .485-.320 .550-.320-.550 .150-.485 1.44 

1 10 6 
-5.32 1.210 -90.0 1.0 
-.445 .810-1.26 1.03-1.26 .695-.710 .500-.495 -.710-.500-1.26-.695 
-1.26-1.03-.449-.810 1.06 
1 10 7 -6.47 1.210 -90.0 1.0 
-.445 .810-1.26 1.03-1.26 .699-.710 .500-.495 -.710-.500-1.26-.695 
-1.26-1.03-.445-.810 1.32 
9 7 8 
-7.86 1.210 
16 9 
-2.41 1.18 .100 1.0 -1.51 -3.49 1.69-2.83 2.38-2.44 2.36 .31 .71 .295 

180.0 1.0 

1.0 
2.33 .280 

160.0 1.0 

1 15000.0 22 

Figure 16. (Concluded) 

-2.41-1.18 .395 
1 4 11 -6.45 1.18 .105 
-1.37 -1.37 2.33 
9 11 12 
-6.45-1.18 .385 

1.0 14. 30.0 
45. 
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SECTION IV. CONCLUSIONS AND RECOMMENDATIONS 

1. CONCLUSIONS 

In conclusion, a computer program was developed for rapidly perform¬ 
ing target description and vulnerability studies. The program accepts Input 
data In several forms, computes the presented area of a target from any 
viewing angle, and produces plots with hidden lines removed. 

The program la written In modular form to permit future modification 
with minimal effort. State-of-the-art technology la employed In the target 
evaluation model. 

2. RECOMMENDATIONS 

Based on current target evaluation technology and the experience and 
knowledge acquired during the conduct of this program, It la recomnended 
that the following items be Investigated to further develop the capability 
to perform target evaluations: 

1. Develop methods for using curved surfaces In the program, 

2 Formulate additional Input formats for special target cases. 

.3 Maintain program In highly efficient form by incorporating new 
technology Into the program as It la developed. 

j4 Develop methods for combining digital and analog computer routines 
for time-sequencing control of dynamic target displays. 



APPENDIX I 

DETAILED INPUT FORMAT (See Section III, 3) 

Card A: (15, 2X, II, IX, II, 4F5.0, 15) 

J - The number of points to be read from card B. This value 

must not be zero (or blank); if all input is in the form 

of solids (i.e., no point input), J should be set to 1 and 

a blank card used for card B. This will define the first 

point as 0., 0., 0. and will never be used, except in the 

calculation of minimum and maximum point. If a 0., 0., 0. 

point is not in the range of the solid input, a non-blank 

card B should be used defining a more realistic dummy first 
point. 

ID3 - If this is a 1, the coefficient matrix and face equations 

will be printed as they are calculated. This is an extra 

output option and need not be used unless the face geometry 

is being debugged. If all faces are defined by solids 

(rather than by points), this output is not needed. 

10, 0FFSETX, 0FFSETY, 0FFSETZ - These are normally blank. But 

if 10 = 1 the offset values will be added to each point 
on card B. 

FC - This factor converting input units to engineering units is 

only used in the calculation of the final area (i.e., area 

in input units times FC equals area in engineering units). 
If FC is blank (or zero), it is set to 1.0. 

JDID - This is a special flag for overlay plotting and should 
not be used with CRT output. 

Card B: (15F5.0) 

This card(s) defines the J input points as indicated by card A. 
At least one bard must be present. 

Xi, Yi, Zi - These are the first J points to be stored in PVXYZ 

and are in input units. They can be offset by using the appro¬ 

priate option on Card A, but normally no offset is required. 

The points need not be in any order, and some may be defined but 

never used. However, the order the point appears in this list 

becomes the point's "point number". Columns 76-80 can be used 

for point number identification (user's aid only). Since there 
are five points to a card, this I.D. could be 001, 006, 011 

etc. to identify the point number of the first point on each 

card. Blank fields are treated as zero, and (since points can be 

repeated and not used) points can be deleted from any card with¬ 

out causing any problem (other than wasting a point number). 
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Card C: (II, 14, 15) 

K ~ Type being described. If this is blank (or zero) , a face 

la being described. If K la lesa than 5, a solid la being 

defined. If Ka9, an existing object la to be repeated. 

N - Number of points In the description (see Card D). 

J0BJ - Object number, If different from the object number on 

the previous card C. The object number of the first card C 

la assumed to be 1. If the next card C has a blank (or zero) 

for J0BJ, that description will also be Included as part of 

object 1. Whenever J0BJ is entered (non-zero), it must be 

exactly one Increment greater than the previous object number. 

(Setting J0BJ to 1 on the second card C is not correct 

since the first card C is assumed to be object 1. A blank 

J0BJ on the second card C will include that description as 

part of object 1.) Only the objects having a unique type 

code on some card F need be identified; otherwise, all 

descriptions can be included under one object and J0BJ can 

be blank on all card C's. Another reason for using object 

numbers is that repeat cards can be used to repeat an object 

with similar geometry construction. 



IV vi D (tor faces) : (2513) 

Ni - The N point numbers, IFP, describing the face. The point numbers 
refer to the order in which the points were defined on card B. 
The point numbers must be given in either clockwise or counter¬ 
clockwise order around the face. All points given must be in a 
plane or the face should be broken into several triangular faces 
by means of pseudo edges. For example, to describe the follow¬ 
ing (tilted) face, 

2 

1 

3 

the following could be entered: 

Card C: 3 

Card D: 1 2 3 1 3 

Card C: 3 

Card D: 1 4 3 1 3 

This double description of edge 1-3 defines a pseudo edge which will 
not be plotted. 

If the face was not tilted (i.e., same Z or Y or X values for each 
point), a pseudo edge is not required and the following could be entered: 

Card C: 4 

Card D: 1 2 3 4 

NOTE: Since the first three points given on card D define the plane on 
the face, they must be unique; i.e., the pseudo edge should be defined 
at the end of the card. 

For the tilted face given above, card D should not be: 1 3 1 2 3 

Card D (for solids) : (7F5.0) 

Xo, Yo, Zo - The reference point for this solid. This becomes the 
location and first point for the solid. 
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NOTE: All points generated by solid descriptions are 
included in PVXÏZ, the point array Initiated by card B( 
and so are included in point limitation count. 

0, 0 - The orientation of the solid in degrees. 

+Y 

0 ■ Azimuth or turn 

ij> ■ Pitch or tilt 

0 " Roll or aspect 

Uhen looking down an axis from the plus side to the minus side, the 
corresponding angle is plus when counterclockwise and negative when 
clockwise. 

F - Tiiis scale factor (FCT) is used only if the coordinates given 
on the following card(s) are not in input units; then each co* 
ordinate will be multiplied by this factor. If F is zero (or 
blank), it is set to 1.0. 

NOTE: All units are in input units unless otherwise denoted. 

The type of solid (K, on card C) being described is determined as 
follows : 

K « 1: Right polyhedron 

This normally is the most common solid used. If the base of the 
solid is congruent to the top, and the lines connecting the common points 
form rectangles, the solid is a right polyhedron. 

Ihe base is initially described as being the X-Y plane, with trans¬ 
lation, scaling, and rotation being accomplished by the information given 
on card D. There may be as many points (within reason) in the base as 
desired, one of which is the reference point. 
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K = 2 : Pyramid 

This solid has a similar base to that described above, but the top 
is a single point instead of a plane. 

K * 3: Right Cylinder 

This type of solid is a right polyhedron whose base is (an 

approximation to) a circle of N (see card C) points centered about the 

reference point. N need not be given; if it is not given, the circle will 

contain eight points. Note that the reference point for this solid is 

the center of the (circular) base. As is the case for the right polyhedron, 

the top of the solid is assumed congruent to the base and is in the X-Y 

plane until tra-ialated (by the reference point), scaled (by the factor), 
and rotated (by the orientation). 

K = 4: Right Cone 

This solid has a similar base to that described above, but its top is 
a single point (right) above the base center. 
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Card D’: (14F5.0) 

Xi, Yi - The N-l points needed to complete the base of the 

solid (in the X-Y plane) . Hie points must be given 

in either clockwise or counterclockwise order start¬ 

ing from (but not reentering) the reference point. 

The reference point is assumed to be at 0, 0, 0. 

Z (not used for type 2) - This is the height of the solid and 

is the distance between the solid's base and top. 

XT, YT, ZT (Type 2 only) - This is the solid's vertex and is 

given in three-space with respect to the reference 

point (i.e., assuming the reference point is 0, 0, 0). 

R (types 3 and 4) - This is the radius of the (circular) base. 

Repeat Card 

If K (on card C) is a 9, a repetition of a previously defined object 
is accomplished. 

N is the number of the object to be repeated. This number is de¬ 

termined by J0BJ on previous card C's. The object may consist of one face, 

many faces, several solids, or any other combination of the above types. 

The reference point of an object is the first point in the object. If 

the object contains only solids, this first point is the reference point 

of the first solid, defined in that object (i.e., the one with a non¬ 
blank J0BJ). 

J0BJ on the repeat card determines whether this new (repeat) 

description starts a new object definition. If not, this description 

becomes a part of the object being defined on the previous card C. 

A card D is used following a repeat card to define the translation, 
rotation, and scale of the new description. If the original object had 

parts that had been rotated or scaled, they will be further rotated about 

the object's reference point (see above definition) and further scaled. 

Card E: This is actually a card C that has N less than 3. Since no 

face can have less than three points for its definition, this card 
terminates the geometry input section. 

If N is a 2, the geometry tables that had been generated are 

printed out. (Appendix IV contains a description of these tables.) 

Card F: (2F5.2, 2F10.3, 12,211, F6.2, Al, 511, IX, F6.2, 2X, 1511) 

PI - This plot scale factor is used for plotting purposes only and 
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E 

JR - 

IM - 

II - 

R - 

S - 

will not affect the final printed area. PI should be chosen 

so that, when an input value is multiplied by PI, the result is 

less than 8. In fact, the difference between the maximum scale 

value and the minimum scale value should be less than 8. PI 

is used to convert input units to inches. PI should not be 

blank. If no scaling is needed, 1 should be entered. 

This is the elevation angle of the line of sight to the target's 

origin measured from the X-Y plane of the target. It is entered 
in degrees. 

This is the area convergence factor in input units, if an itera¬ 

tive run is being made. If the average target area seen after 

i iterations is within E of the previous average, then the run 

is considered to have converged. The program will terminate 

the run after six iterations in any case. Another method of 

running is to indicate the maximum number of iterations to be 

run. A negative number in the E field will indicate this 

option (i.e., if -2. is entered for E, two iterations will be 

run). In this alternate mode, the program will also terminate 

the run if the target areas after two consecutive iterations 

differ by less than .5. If the JR option is being used, E is 
ignored. 

This is the number of azimuth angles entered on the next card 

(card G) to view the target from particular azimuths (instead 
of iterating). 

This flag can be used to save a computer run time. If the only 

change on this card F from the previous card F is in columns 

56-70 (object type), a 1 can be punched in this column). 

Note: This can only be used if JR is 1. 

This flag indicates whether or not the area of the target is 

to be calculated. If left, blank, the most that should be 

expected from the run is a perspective plot. 

Range from the target's origin in input units. Normally, this is 

blank and the program will use 1000. If some smaller range is 

desired, it may be entered. (Larger values of R will not 
appreciably affect the results.) 

If the geometry is set up so that the target is symmetric along 

the X axis (the X axis running through the center of the target), 

the character X can be punched. If the target is symmetric 

along both axes, the character B can be punched. This symmetry 

flag is only used to reduce the number of views needed in an 
iteration to calculate the average area. 
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12 - This flag indicates whether plotting is desired. A 1 will 

give perspective plots, and a 2 will give both perspective 

and perimeter plots. If an iterative run is being made, plots 
will be produced during Iteration 1 only. 

IDll- Debug output flags. See Section III, 4. Normally, ID1 is a 1 
ID2 1 or 2 while ID2 and ID4 are blank. 
IDA 

IN0BJ - This defines the types for the objects in the run. A blank or zero 

column indicates that the corresponding object is part of the 

target. A 2 indicates the object is a shield; a 1 indicates 

that the object is just a frame. If an object is to be Ignored 

completely during this run, a 3 should be punched in the corres- 
ponding column. 

Card G: (8F10.4) 

AZM - These are the azimuths at which a view is to be made. If JR on 

card F is blank, this card must not be entered. Otherwise, 

views will be taken from the first JR fields on the card. 

Card H: 

This is a card F with PI blank, and will terminate the job. Jobs may 

be stacked and the program will terminate when two additional blank cards 
follow a card H (also blank). 

NUMBER OF VIEWS 

ITERATION 

NUMBER 

SYMMETRY 

None X B 

1 

2 

3 

4 

5 

4 

4 

8 

16 

32 

3 

2 

4 

8 

16 

2 

1 

2 

4 

8 

ie. For two iterations with no symmetry, a total of eight views is obtained. 

NOTE: Plots are obtained during iteration 1 only. 
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ITERATION VIEWING ANGLE, Ô, (DEGREES) AZIMUTH 

NUMBER (All 0's are in .eased by .1 radians*) (NO SYMMETRY) 

1 0, 90, 180, 270 

2 45, 135, 225, 315 

3 22.5, 67.5, 112.5, 157.5, 202.5, 247.5, 292.5, 337.5 

etc. 

*To possibly avoid parallelism problems. 
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APPENDIX II 

DETAILED FLOW CHARTS 
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PROGRAM PPLOT 

PROGRAM PPLOT(INPUT. OUTPUT. TAPES»INPUT.TRPE6«0üTPüT. FILMPL) 

ICOMMON/RAST/NOO 

zzizrizr 
COMMON COEF (300.41 „„„ ei ! 
,LFCE (301).JFCE(1800).PVRT 1600.2) . PVXT2 (600.3) . JEOGE (900.5). | 
PINT (1200.4).PETE(3).NMBI(900) 

I . I08J (16) . INOBJ (15) .LFCH300)_! 

COMMON /INPTT/J.NE.LL.L.NI.NP.NOBJ.IM 
COMMON/DEBUGS/I BUG (4) 
COMMON/ARCli/PPRP (99.2) . NPP 
COMMON/AR/SAREAS (25).NAREAS(25) 
COMMON/RNGE/PMX (3).PMN(3).1010.JOIO 
COMMON/TEMPT/JFCET (1800) . IPNT(100) 
C0MM0N/R0TT3/C0SA (3),SINA(3) 
DIMENSION_IFP (25) .013) .STM 12) .RZM120) j 

y ___ 
1 OÍ MENS ÏON~~XX 120) . T T (20) , Z Z (20) . A 13 J 
EQUIVALENCE (X.PETE 11)). (T.PETE (2)). (Z.PETE (3)) 
DATA STM/1MB.1MX/ | 
DATA PI2/6.283185/ 

IX 
CALL PLOTCCIO..0..-3) | 
-L . 

£ 
NOO*100 

fll 13- 

1010=0 

£ 
WRITE (6,1) ! 

_L î- 
( FORMAT (27H1 T ARGET DESCRIPTION PROGRAM) , 

fe j'=ñu¥ber“oTToints ; 
--T"~_ _ .. 

fREAOtÉ. Il) J. 1 BUG. 10.0.FC. JOIO. 1 (PV XTKl.M) ,H»1.3) . I »1. JI. 

. - . U..❖__ 
F FORMAT(I5.SI1.4F5.0.15/(15F5.0n 
1--1 

> 
i 

1 

48 

\ 



<._ IFire.LE.0.) 

T 

_E,Ü _,j 
C CHECK OFFSET-^ 

<ï~ 

K 
IF UO.EQ.O) 

GO TO IS 

1°- 

- --i--v 
DO 12 I=1.J > - I> 3 

_i 

A9 



1. 
< DO 12 H»l,3 > 

2 - 
" _¿ 

PVXTZU.m «PV)»TZII.H) »0 (h) 

Cl '1 
U » FBCE NUMBER . NOBJ ■ OBJECT NUHBER . ñBJ(I) » LOC OF OBJ 

1 
fl2 

15-è-- 
I CONTINUE I 

L1 * 1 
NOBJbO 

_ . .20. 
fHEflOi 

J 

Jfl3H 

t 
5.21 K.N.JOBJ 

21 ^ t 
FORMAT(I 1.11.15) 

IOBJ (NOBJtl)>L1 

JF (Ll.CT.1.«NO.JOBJ.EO.O) 

I 
feo TO 23 

50 



f STOP 3333~[ 

I nobj»nobT»T~] 

fc POSITION . ORIENTATION ÑND SCPLE OF FIGURE | 

cj-—- 

("SCWF15. 36) X1. r 1. zT.OcTl 
X- 

<0--- 

,,-_i__ 
r CO TO 130.30.65.65.7^,80.80.85.90) , X] 

r 



[fORMPT 125*13)-] 

ICPLL FPCESHFP.N) i 

-_-=3 

r—£~~ 

I fl7 
27 

IFtH.LE.300) 

"TV 

[CO TO'XOi® 

S2 



EfñO 
[STOP S5SS 

3Q_i 
KR«N* KB«N»K-1 I 

C HERO POINTS RNO HEIGHT 

T 
fpiERois.ae) ixx in .~tt in, I.2.KR» ,zp | 

J6_¿_ 
[ FORMRT UUrS.O) I 

—i 
C SET FIRST POINT~| 

r-F- [XX (1)xXl 

Te K3M -- 
— “F .. 

POINT ON TOP . K3»2 -- RIGHT FIGURE i 

¥ 

.A. 
s'tty 

Tk3*2*N-KR~1 

IF (KR.GT. 201 

fSTOP 6736 1 

r 
_JF U*KR«K3.GT.300J 

XL [STOP 6761) 

R scrle heTgTTtH 

53 
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55 



\L 

I irrm-iFriiMN i . - 

CBLL FRCESUFf.W) | 
' d 

STORE SIDE FACES 

s 
B3 
6_ 

< DO 60 M-l.N >- 

1 
IFP 11)»«♦JSAVE 
IFF (2)»H*JSV1 

O 10 



9 

£ 
- TF 

BU 

J5Q 
I CWLL FRCES HFP. KK) | 

X 

|u»U*N*K3 I 
——1 

fco TO 27 

CIBCULRñ BRSE (N POINTS) | 

PIP-PI2/N 
HERO (5.36)RR.ZP 

"zziîizr 
< DO 68 I-l.Nl) 

- 

RNG-I«PIP 
XX (1^1)=RRmCOS (RNG) 

TT U♦1)»RRwSIN (RNG) 1 

U 
3 

FIRST X VALUE | 

_i-1-^ 
XX U)»X1»RRwFCT i 

57 



[ CO YO 38 X«T 

1C SEY YOP POINY 1 

B7 

XX (KR)«0. 

Z 
YY(Km»0. 

Z 
CO YO 38 ><Æ 

C COPY OBJECY N 
C JPNY ■ NO. OF PYS IN THIS FACE CYO DATE) 
C NPNY « NO. OF PYS IN YHE OBJECY (Y0 DATE) 

Ò 
|npny>o I 
Z. 

fjsviTn 

58 



59 



IF (NPNT.EQ.O) 

CO TO 93 

SEE IF POINT IS TABLEO ALREAOT 

<fÕO 92 K3»1,NPÑT~> - 

IF UFCET(M).EQ.IPNT(K3)) 

T 

CONTINUE r 
NO - STORE POINT | 

I STOP 13S7 1 

NPNT-NPNTM z 
IPNT(NPNTJ «JFCET(M) 

60 



-g—■ 
M3»0 1 

1 Hl-NSBVEM I 

TRPNSLfiTE ANO SCALE ALL THE NEW POINTS 

,. T 
< DO 96 H-M1.NPNT > 

xL-_. 
KR-IPNT(M) 
M3«M3tl 
XX (M3) »FCTkPVXTZ (KR. 1) «-0X 
TT (M3)»FCTwPVXTZ(KR.2) ♦OT 

_3& 
I ZZ(M3)*FCT«PVXTZ(KR.3)»0Z I -^- 

CALL ROTAT3(XX, TT.ZZ. M3, XI. T1,Z1, A) -1 
,_ 
< 00 97 M*1, M3 > 
--f 

21 

> 15 



14 

i 
j.jfl 
pvxTzu.n-xx(M) 
PVXTZU.2) -TT (M) 

- - > 2L 
PVXTZ(J.31 »ZZ (M) 

STORE FACE 

12 - - 

|Ejc¡r 
I CALI FACES (IFP.JPÑT) 
-—I— ■ - 

£ 
Ll"Ll»IST2-lSTl»l”l 

- ¿ ’ 
Ico TO 27^>C»^ 

\T ARCHITECTURAL PR1 NT OUT 

E C5 

1Q5_ 
CONTINUE 

s: 
I LFCE(LL*1)»L*1 I 

FINO RANGE OF X.T.Z I 

< 00 106 H-1.3 V T 
PhX (H) ■PVXTZ(l.H) 
PMNIH).PVXTZ(l.h) 
“_i_ 
<00 108 I-2.J 

— 

> 16 

O 16 

62 



_ 

--2_, 
I WRITE(6.110) (I.LFCE (I).LFC1 11). I»1. LL) I 

_Lifl_2_ 
FORMAT(//7X25HFRCE POINTER OBJECT/(3110)) 
— 

2 

63 



i 
I MUHE 16.1201 Cl. CPVXTZtl.m .H»l,3) , l»lt J) 1 

J2Q_2. 
fOñHRT1//SH P8INT.6>lHX.9XtMT.9XlHZ/(1S.3F10.2)) 

I HRITC C6.1251 (I. UCDGC CI .H) .IM.S) . I»!.«)! 

,_L2S_¿_, 
IF8RNRTI//2X29HC0CE PT PT FRCE FRCE FLC/(6ISn I 
- Í - 

ÍWte(6.i30) n, jpcctu. jfCETtu, i«i.CT! 

,_13Q___ 
I F8WHBH//3XUWL0C EDCE POINT/(315)) I 

(NRITE (6.12 SIPNN.PNX 1 

__135 ? t 
MMHM/6P10.2) 

iE cf* 
ISO_ 

‘ C7 

_ 

551 

CONTINUE 

NERO (S.13U )PI,P2,PHI,CONV,JR.IN.IRER.R.ST.IPLOT.IBUG.P3.INOBJ 
NRITE (6,13mPl.P2.PHI.C0NV.JR.IN.1REB.R.ST.IPLOT,IBUC.P3,IN06J 

,-12*_ _ 
I FORHRT I2FS.2.2FI0.3.12.211.F6.2,RI.Sil. IX.F6.2,2X. 15H) 



Leo fe 5 

CHECK SYMMETRY 

< DO >60 IST»!.2 > 

CONTINUE I 



I CO Tfl 182 ">- 

E ITERATION OPTION 

I 16-.5-CONV 

I CONV-.S~| 

-lfi¿ 
i CONV«P1wf1»CONV 1 

rfNT.pNl/57.29S0 I 

rZ^ 
Z«R«SIN(PHT) 
O-R-COS(fMT) 

66 



r ' «Iinfill i 

C flZHUTH INPUTI 

9 

67 



I «ERO (5.196) (RZHIIl.I-l.J«) I T 
I WRITE<6.196) CRZ«(1).I»1. JR) I 

, 1«_fr_, 
I FORHRT (ano.u) I 

16-1 
NN-JR 

200 
wo-ww I 

IS¬ O'S 

205__ 
< 00 350 1-1,»6 >• — 

II-I 
OTM-TOT/N 

I 
< 00 300 H-WK.WN.NK > - 

- O 28 

- t> 26 



¡ 

69 



70 



aiûm mm** jÉãtíin - r ilNifrtf- 

71 



72 



25 - 

21 - - 

I GO TO 150~t>0^ 
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mÈrnJÊÊ tmm 
■ 

m E6 

21 - - - 

IGO TC 355 >—- 

S 
E7 

SÛ_J r 
1RRERO»RRERR I 

- rt- 

J 
flREflfl»FC»FC«HREflfl/Pl/Pl 

E 
WRITE IC,3S6)Il.flREflRl 

-355_¿ 
FORMRT(6H0RFTER.I4.23H ITERRTIONS, THE RRER ».F8.3/771 

2 
GO TO 150 

E9 
1QQQ 1 

>-ffi 

CONTINUE 

E 
[STOP 77 1 

ENO 

75 



SUBROUTINE ARCH3 

76 





SHIELD. IF EDGE ALSO USED ON TARGET OR FRAME USE AS SUCH. 

ISO_ 
IlCK» 

lO 

2 - - -V 
m 

-oo 
TbF] 

2QÛ_i 
CONTINUE 

I 
IGNORE IF NOT SHIELfT] 

fCO TO 300 >pg 

78 
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■«,«« r itumMiiilattlumiMUmÊÊiaíÉÊtii .. 

81 



1PEB»1 1 

7 

82 



CONTINUE 

J 
fco TO 2802>pfÿ| 

fc CENTER OF SEGHEntI 

^-252_¢, 

< 00 2S8 Ng.1,2 >■ - _ t> 9 

83 



i 

84 



85 



86 



[CÕ TO 270 ^x4c3- 

NOT HIDDEN BY THIS CHECK fñcY~| 

I GO TO 266 

87 



I C COVERED 8T TTPE 0 FACE i 

PZTbT0 

Tseghent hbt BE ON PEBIHETEB) 1 

88 



-.—.—--— 

89 



T 
» 
r 
i 
i 
i 

>—2S2---v 
< 00 261 N3>N4,2 > r 

■ < 00 261 H2-1.2 > 

_2ÊL 
PPRM H<3EC»N3.N2)«P(NI♦N3-2,N2) 

31 
NSEC*NSEC»2 
N1S*N1»1 

mmri 
26! 

90 
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I WRITE (6, 361) NSEC, (IPrñlilN.H) .H-1.2) .N-1.W3EG) | 

r ^ ~ 
iC BEHOVE BNT DUPLICATE SEGMENTS I 

< DO 30¾ W4»l.N3EG.f~V - - - o 19 

1N3-N4«2 1 

295 ^ 

01 

r 
1 CONTINUE 1 

< 00 301 W2«l,2 > - - - p. ,8 

LÇO TO 303 >c{g] 

92 



17 
^02 a 

Tcontinue I 

I1V»N3*1 

93 



[CO TO 295 

(O- 

17 - t> 

[I 

CONTINUE I 

_: s— 
initialize perimeter SERRCH 1 

C GENERATE PERIHETEñ POINTS STARTING FROH POINT Ml | 

05 

*flV-Hl*l I 
ï 

< 00 310 N.1,2 > 

i—_£IZ— 
INPP.NPftl I 

I 
< DO 310 h-1.2 > 

r-.-.- - aio___ 
[ PPBf (NPP, N) »PERU (Hl »N-1. ÑH 

5Sf;«7«H ( HI. 1 ) -PPRM ( IV, 1 n - (PPRM ( H1.2) »PPRH (Tv' äTTj 

Œ 
Ä 

SERRCH FOR POINT .EO. IV 

06 T2D 

y—320_i__ 
< 00 330 NIO.NSEC > --- > 21 

9 



TO 33Õ->frg[ 

< DO 325 N2-1.2 > 

JF (PPRM UV.N2) .NE. PPRH INI. N2) ) 

T 

CONTINUE 

ZZÎ 

PPRM UV. 1) =-999. 
PPRM INI,1)=-999. 
IV=N1♦1 

1 IV = N1 -1 1 

1-^ 
1 JOON e=T| 

£ 
fc PUT POINT IN PERIMETER RNO SEE IF DONE 

£ 
< OO 328 N2=I,2 > - - O 21 

95 



n 
JDBNE.JQONE»! I 

20 - -- O 
m_¿ 

rPWP(W.W2)«PPBh(IV.N2) 

£ 

__31_ 
I BRER-(PPBP tN-i,1)-PPRP(N,1 ) )w 1PPRP lN-1,2)tppRp (N.2))♦PRÊr“! 

¿_„ 
-< CO TO 1350,350,355),JOONE 1 

2_a m 

19 - 
07 

3M_i 
> CONTINUE I 

GO TO 365^>cjg- 

MR1TE <6,3511 HI■N.N1.1V. PREP,SUR 1 

_35L 
FORNRT (m5.2Fl0.4n 

^i=— 
I N»N»1_J 



lGO TO 320 

SAVE BRER RND SEGMENT POINTER 1 

¿L 

3 

08 " 

55_1 
CONTINUE 

I 

G0_L0j6H>o[¡g 

SRRERS(IR)»ABS IRRER)-! 
- 

NRRERS ( Ifl)=NPP 
PPRM (Ml.1)=-999. I 
PPRM (I V.1)=-999. 

‘X 

fURl TE_16.361) NSEG. 1 1PPRM lN_. M[ ,M=1.2) , N=1, NSEGÍ~~| 

1 write isTãen Npp , iTpprp (n7mTTm=i.2) .n=i.nppi 

£ 
|~C~ FINO NEXT RRÈR (IF. RNT) 

356 -JÜ__ 
< 00 359 Ml*3,N5EG.2 > 

$- 
O 23 

97 



roo TO 305 

aça-¿__ 
CONTINUEI 

WRITE 16, 3S7) IN.SABERS(H).NfiREflS IN),N»1,Ifl) | 

J52_¿ 
FORMAT (/SX3MN0. ,SX ,.ARER.5X7HP01NTER/ H7.F12.>4. 18) ) 

---~ 
[CSUM AREÃI 

. ' 
<00 3614 N-1.1R > - - - >24 

CO TO 364 

IM1-NRRËAS (N) I 

— y 
< 00 360~ M» 1,2 > - O 24 

7 



àÿfl 
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1 WHITE (6,361) NPP. HPPñPIN.H) .N-l.NPPn 

RETURN 

WRITE 16,36HN, ( (PPRP (N2.H) , H»1,2) . N2»l .n7~~] ^- 

WRITE (6. 366) R1. N1. IV. NPP. Ifl. (PPRNdV.Ng) .PPRÑ(H1.N2) .N2-1.2T 

1 
I format (si lo.unsT'eTI 

“ZXZ- 
return 1 

E21 ?5_i.. --325--- 
Irrer— rbsitzi-JTI 

fRETURF] 

100 



SUBROUTINE INTER 

[subroutine inter —zzzzzz 
COMMON COEF (300,4) 

P IN^ 1¾¾ Ü^TÍT. n5b! t9§§f • 2) ' PVXTZ ,600' 3) * JE0CE (90°- 5) • 
■ I0BJ 116).INOBJ (IS),IFCI(300) 

ï 
COMMON /INPTT/J.NE.LL.L.NI.NP.NOBJ. 
COMMON/OEBUGS/IBUG(4) 
COMMON /RNSW/ITTPE.ICR.ICL.TTP 

£ 
OF POINTS 
OF EDGES 
OF FACES 
OF JFCE TABLE 
OF INTERSECTIONS 
= EDGE NUMBER I 
= EDGE NUMBER K 

X INTERSECT 

C 
c 
C 
c 
c 
c 
c 
c 

NUMBER 
NUMBER 
NUMBER 
LENGTH 
NUMBER 

PINT (NI. 1) 
PINT INI.2) 
PINT (NI.3) 

J 
NE¬ 
LL- 
L - 
NI- 

E 
PINT (N1.4) = T INTERSECT 
NMBI(I) = NUMBER OF INTERSECTIONS ON EDGE 

_ _20_$_ 

__3hTKI5X3HXK25MHTK|5Í3HSLK«xSHÍcS2fH¡5ÍíSíxÍHN?M8L,SX3MXK,5X ITT- 
[ñM 
-¿- 

< 00 30 I = 1. NËH> 

3Q—^ 
[NMBI (I ï] 

-DO 90 1=2.ÑTV 

_:t _ 
L11=JEOGE 11, 1) 
L12=JEDGE(1.2) 
X 11=PVRT (LI 1. 1) 

O 8 

101 



i 
XI2-PVRT (112.1) 
Tll-PVRT (LI 1.2) 
TI2-PVRT (LI2.2) 
0XI-XI2-XI1 

í SLl» 1T12-T11)/0X1 

Œ. 

ŒI 

IXHlNl-RHINl (X11.XI2T 

T 
XMRXI-RHRXl (XII,XI2) 
YMINI-RMINl (T11,T 12i 
YHRXI-RMRXl (TI 1.YI2) 
Il-I-l 

T 
PINO INTERSECTIONS WITH EDGE I 

1 < oo so ^<ri,n~> - - . > 8 

SEE IF EDGE I IS ON SRME PRCE RS EDGE K 
SEE IF EDGE I IS ON SANE POINT RS EDGE K 

< 00 50 M»3.U > --- C> 3 

IF (JEOGE (I.N).EO.0) 

T 

GO TO 51 

(0- 

< 00 50 N.3.>( > - O 3 

IFUEDGE (I.N) .EO. JEOGE (K. N) 

102 



fil 
P 

fco TO 80 '>of|r| 

ÜdR2 ' 

OnjEDGE (I.M-2) . EO. JEOGE (K.N-2)) 

T 

2 .2 
50 

C 

CONTINUE 

HZ 
NO 
GET VERTICES 

fcj A3 
a. Jl 

-.ZZZIZZZZ 
LK2= JEOGE IK.2I H 
XK1-PVRT (LKI. I) , 
XK2 = PVRT (LK2.I) | 

r_-ZY~~ ^ 
[C CHECK RONGE or xi -J--J 

|~XHK»RRñX 1 IXK 1 .IWg> I 

[~XNK*ftH 1N1 (XK1 . XK271 -1 

7 



fTKl.PVWÎdKt.Z) 1 

I rK2«PVñT (LkTTÜTI 
î 

fc CHECK BflNGE OF T | 

£ 
I THK-RHRXl (TK1.TK0)~~| 

HOLlCx® 

C_ CHECK FOR COHMON END PafNT~| 

X—__________ 

I RDX»flBS IXHK-XHBXI)-.000071 
i— ^ 

I W0T»BBS (THK-THBXI)-.00001 1 

104 





fctTro 70 :xffi 

ICG-1 - neither vertical 
2 - I LINE IS VERTICAL 
3 - K LINE IS VERTICAL 

I-*-> 
flGG-l I 

I X» IT 11-TK1-SL 1 wXl'l *SL K«XK1) / (SLK -SLÍ7~[ 

,-— ^ I__ 
[c IS X ON both linesH 

r ra-» 

J/((X-Xin-(X-XI2) .CT.O.) 

T 

UçJÍjCx® 

106 



57 _ 

IF ( (X-XKI)« (X-XK2) . GT.0.) 

U 

[GO TO 80 

TES SRVE POINT-] 

-OQ 

58 
N1=NIM~1 

~~¥. 
PINT INI. n-i 
PINT (NI.2) =K 
PINT (N I .3)»X 
PINT INI , 14) =T 
NMBI (I) =NMBI (I) tl 
NMBI (K) -NMB I IK) »1 

[go T¿o-7-r>^ 

65 i 

r^7i~n 
I GG = 2 
SLK= (TK2-TK1) /OXK ! 
T = SLK« (X -XK1 ) »TK 1 ! 

V.— 
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SUBROUTINE ROTAT3 

SUBROUTINE ROTAT3IX T Z N XZ T7 77 ni 
DIMENSION X 11)71(1) 1(1) À(3,Z,ZZ-fl) 

_C0MM0N/R0TT3/CÒSftl3) SINBni 

T 
< 00 10 I.1.3~> 

—£ 

B=R (I)/57.29578 
COSR (1)*C0S IB) 

178-) 
'LJ 

v-LQ_¿_, 
|S1NR(I)»SÏN(B) I 

T11»COSfl11 ) «COSft(2) 
J21=SINfl(1 ) «cosn (3)tCOSfi(U «SIN« (?)«SIWQ 1^1 

’ -1,58 '®! :c»"» '» 

Ü3 = -C0Sfl 12) «S IN« (3) 

£ 
[Ï33=C0SR (2) xCOSR fsTl 

- - < 00 20 L-i,0 

X1=XII)-XZ 
n = r ni -rz 
zi=z (I)-zz 
X(j)^Xl«TlltTli.Ti2tZi«T13*xZ 
T( ).Xl«T2ltri«T22»Zl«T23trz 
ZII)»X1mT31»T1«.T3?*71«TSS^77 

CONTINUE 

[REIURNj 

fÎNOl 



SUBROUTINE FACES 

rSUBBOUTINE FWCESUFP.Tiri 

COMMON COEF(300741 

aSUft'rcT&Mwr*1 1600'51 •J£0“ '30°-s' • 
. 10BJ 116) . 1N0BJ HSl .LFC1 (300) 

COMMON /1NFTT/J. NE.L L.L. NI.NP. NOBJ. IM 
COMMON/OEBUCS/IBUC (4) 
COMNON/RNCE/PMX(3).PMN(3),IDIO. JOID 
n?!!525{!EMI7I/JFCET ^8001 •I|>NT il00) DIMENSION IC(3) .CF (2.3).IFP Ml 

[CO TÕ-nP>t>jjfc 

fc INITIBL1ZE I 

I 1010-1234 1 

fC K«FflCE POINTER I 
“3“-' 
ED 

,-S__ 
IC NE-NUMBER OF EOGESH 

-■ ^ , 
NE»0 I 

110 



o 

i 
B«ï 

I WRITE 16. 136T~] 

H«? 
136. 

FORMAT (100H COEFFICIENT MATRIX *""" 
MMHMMMMM FACE EQUATIONS "O"") 

B«3 
io_ 

I LL»LLM~1 

flFCE (LLÍ =k“1 

V _ 
[c_NOBJ-OBJECT NUMBER~| 

ITfcTTll) ='nobj"1 
Z3Z.— 

-<fbO » 5 I = I. N~> 

_:znz„ 
L=K*I -1 
JFCET IL)=IFP (I) 

JS_ 
JFCE (L)= ïFP 111 1 

C JEDGE(I.J)-EDGE I . J*1.5 
C 1 - POINT ON EDGE 
C 2 - POINT ON EDGE 
C 3 - FACE ON EDGE 
C 4 - FACE ON EOGE 
C S - PSEUDO EOGE FLAG 

[JFCE ILM) = JFCE (kTI 

<00 40 M=K.L > - - - 

__ ^ _ 

O 4 

POINT NUMBERS OF EOGE 

- 

IF UFCE m; .GT. J) 

T 

fit 

111 



m i 
STOP 123V 

112 



3 

I STOP >444Í¡~| 

[ne=nem I 

r~ 
JEDGE (NE.I) =JFCE(M) 
JEOGE (NE.2) =JFCE(«♦!) 
JEOGE (NE. 3) --.LL 
JEDGE (NE.14) =0 
JEOGE (NE.5)=0 
JFCE <h)=NE 

n: 
_i 

,_L_, 
[JEOGE 111.4) =Ln 

h 
fjFCE <H) =1 l~j 

2 - - - > (Q_ 
[CONTINUE^] 
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[I 
i 

r 
i 
i 
i 
r 

i 
i 

FIND COEFFICIENTS OF FACE 

r--£n: 
I IC3«IFP (3) I 

/=3===1 
- < DO 60 l-lTF> ,_31_, 

I 1C12-IFPH) I 

Z=3l__ 
< DO 60 H»1■3 > 

--60_ 
I CF(I.M)»PVXT2 (IC3.M)-PVXTZ (icia.MTI -^ 

COEF (LL, D *CF íi.2)«CF(2.3) -CF(1.3)«CF(2.2) 
COEF ILL.2)-CF(1.3)«CF(2.1)-CF(1.1)«CF(2.3) 
COEF (LL.3)-CF(1.1)«CF(2.2)-CF (1.2)-CF (2.1) 
COEF (LL.m-O. ==3==~ 

< DO 70 l-lTO 

,_20_2_ 
fCQEF (LL.m-COEF(LL.U)-COEFILL,1)«PVXTZ(1C3, 1) 

--11--, 
fFOBHRT (1 OF 10.2. ISTH 

IF (N.E0.3) 

Ho.jo.Cx® 

11A 
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SUBROUTINE COVER 

[sübwutine covEntir.rc.pvBT.jj) 
I DIMENSION PC U).PVRT (JJ.2) 

T. 
COMMON C0EFI300.il) 

H MM 1 ioòl '600'3' •JC0“ '»»«•51 • 
. 10BJ116) . IN0BJU5) .LFC1 (300) 

COMMON/OEBUCS/1 BUG(4) 
COMMON /ANSM/ITYPE,I CM,ICL.TTP 
COMHON/BR/SRRERS125). NAPEAS(25) 

JL 
C CHECK TO SEE IF FACE (IF) COVERSPOINT (PC) 
r INOICfiTES PROJECTION -IF RATHER THAN FACE 
C ITTPE » 0 - NOT COVERED 
C « I - ON VERTEX 
C * 2 - ON EDGE 
Ç_« 3 - COVERED 

r7! 

r 
CkWG 

--«_, 
[LF«NRRERS ( -1F -1 ) »F] 

[Tstv.nareasi-if iTI 

10_2_ 
[lF.LFCE (IFi~| 
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PX.PT 
ICR . 

I LSTV=»LFCÊUF*n -1 | r_^- 

LF = POINTER TO FRCE 

ñl 

px»pcm I 

i 
IPT = PC 12) 

..I Ò. 
= POINT COOñOINRTES 
I CL -- NUMBER OF LINES TO RIGHT 

T. 

LEFT OF POINT Z] 

I CR=0 
I CL = 0 

1. 
(fOO 100 I=LF.LSTV~> 

- 
i ivfe"=jfce (iTI 

I> 6 

fGÖ~ TO 25~t> 

cl:. NEW VALUES 

ITvFUIVF? 

_^ZZ 
DX*DXN 
OT=OYN 
J VF2=I VF 1 M 
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I CO TO 3Õ~ 

BbF' 
[ ivn-LF i 

IIVF2-LFtl I 

ï 
I CO TO 35 >- 

JQ_ 
I IVFÏ-JEOCEIIVFE.I) I 
TU—_ 

[ 1VFN-JFCE ILFM) 

I OX-PX-fVRT(IVFI.1) I 
. i — 

I OT-fT-FVRT (IVF1.2) I 
T- 

I C SEE IF ON VERTETI 



( C NÕ~| 

[TvF2 = jeOGE (I VFE.in 

fÖXNaPX-PVRT ( I VP2, rn 
ï- 

rÕTN«PT-PVRT(IVF2.2) I 

f_31_, 
[r SEE IF ON VERTEX^ 

IF (OXN.EQ.OJ^^5*0^^ 

IF lOTN)45.200.45 
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F 

IT INTERSECTS VERTEX - COUNT 8R NOT 

I CO TO 1ÕO 

C TES 
C SLOPE OF EDGE (T AXIS) 

-OQ 

_ __ so __ 
CSL» PVRT(IVF2,1)-PVRT (IVFI.TT”1 
-$- 

120 



121 



122 



SUBROUTINE SORTH 

123 



göT] 
33 ¿i 

A2 

I TÃBI (/♦>) »XI I 
^- 

TRB2UM)>X2 
I-!*l -T~7 

RETÜBN I 

ENO 
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SUBROUTINE PLOTDD 

SUBROUTINE PLOTOO (X.T.I) 
COMMON/RflST/NOO 
DATA XP.TP,IP/O..0..0/ 

I IX1=NOO*XP*.5 

IT1=N00«TP».5 
IX2*N00»«X».5 
IT2=N00«T♦.5 

_ï_ 
|CRLL L1NEV tl X 1, 1 T 1, 1X2, I T2) | 

==::rg 
ip-qj 

10 

Q^D 

o— 

15 rxp.*n 
ZE. 
ED 

FreturnT 

END 
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SUBROUTINE PLOTCC 

IW] 
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SUBROUTINE LINEV 

I SUBROUTINE LINEV 

IRETUflÑl 

I END 



SUBROUTINE FRAMEV 

1 SUBBOUT 1WE FBRHEV 1 

ÍBÊTURNn 

IW1 



SUBROUTINE DASHLN 

SUBROUT INE DASHLN (XI. YI.XF. TF.DI) 
DIMENSION XI (1).TI (1) 

zi.-—t -.-i: 
I C THIS DEFINES NORMAL INTERVAL 1 

DATA APROXl.XMULT1/.0625.15./ 
REAL LENGTH 

IC INITIALIZE FOR FEÑTI 

IPENS-2 
XHULT-XMULT1 
APR0X-APR0X1 
XORC-O.O 

|C MOVE TO THE INITIAL POINT NITH PEN UP 1 

1C INITIALIZE FINAL POINT OF FIRST LINE I 
- 

XBAR-XF 
TBAR-TF 

|_C_ TEST FOR TYPE OF LINE | 

1C SOLID LINES PROCESSOR"! 

|TBAR-ri(21 I 

r__, 
1C SOLID LINE PROCESSOin 
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sa. 
I L1WC3 « BMCOIMJ I 

iCBLL PLBTCCCXBBH.TBWH^n 

JttL 

XI 

I 
TBRW»TI CL »an 

IC OB3H LIMg PBBCE33flW~| 

BbT 
Í31 

è 
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I C OPSHEO LIME 2 TO 1 BftTIP I 

EJõã 
ft 

XBBñ»XH2) 1 

YBBR-TI(2) 
LINES - OI-l. 

r_31_, 
|C BBCIN PLOTTING LINES] 

¿-I A4 
_5Q_ 

< OB 7 L-l.LINES'V 
-~5T- 

> 6 

C COMPUTE LENGTH OF LINE TO BE PLOTTED I 

.0__ 
OELTflX - XBflB-XI (L) 
OELTflY - TBBB-TIIL) 
LENGTH - SORT (OELTRX ** 2 + GENTRY mm 2 ) 

RPROX - RPROX/2. I 

r__r , " 

-— 

I GO TO 1Q00^>- 

"C SET UP TO ORRH SOLIO LINE I -^- 

X-XBRR 
Y-YBRR 
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1 
[CULL riBTCCtx/Tzn 

L- w 
£-_ 

Lee TO un>offi 

j 
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i 
I COLL PLOTCC «♦XBWC.T. ÍPÍmTI 

1 
f_et: " , 
IC IMCWEHENT IWT1Õ COUWTEñ I 

H - - - ► 12. 
ETgCga 

le TC3T fBH CMO Of L1NC~| 

H« 
ji 

I XBRW» XI (L»2) I 

J_ __ 
ITHW.THL»2) I 

caEza 
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SUBROUTINE INIT3D 

135 



1 
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2 .2 .2 - 
i.-fi—. 

I CBWTimjE 1 

f CO TO 24 

C PDJU3T rois 30 THAT PLOT FILLS OESIWED ABER ] 

I XLL - XH - XL 1 -z:. y 
YLL - TH - TL 
RATIO - XLL/XPRG 
TTLL - Ytl/RATIO 

1 RRT10-TLL/TPRG | 

T0I3 - TOIS/RATIO 

5- 
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n»'-11 
LW T»M 

[ml] 
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SUBROUTINE PLOTXYZ 

ICOC 3UBH8UTINE PLBTXTItX.T.l.lPgM) I 

f SUBROUTINE PLTXTI (X.T.Z.IPgÑTI 

I CPU XfWHtX.T.I.PX.PTI I 

ÍCPLl rLOTCCCPX.PT.IPEÜn 
I—-fJ 

rcüsn 
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SUBROUTINE XFOEM 

L3UWOUT1NC XfWWty.T.I.OX.DTQ 

■jlI 

& ■ TOIS/JjX-OXJ-COSfl ♦ n-OTXeSB ♦ Cl - OZ) «COSO 
FL ■ OX ♦ FKm(X-OX) 
FH ■ 8T ♦ FKmCt-eTI 
FK ■ #1 ♦ FKm« -01) 
OX • CCFL-OX) mCOSB - CFH-OT) mCOSK)/9INC ♦ XL 

IFM-OZ)/ LOT I/81WC ♦ TL 

EMU 

\M2 



APPENDIX III 

COMMON AND DIMENSION BLOCKS 

/Blank/C0EF (m, 4), LFCE (m + 1), JFCE (3n), PVRT (n,2), 

PVXYZ (n,3), JEDGE (3n/2, 5), PINT (2n, 4), PEYE (3), 

NMBI (3n/2), I0BJ (k + 1), IN0BJ (k), LFCI (m) 

where m ■ maximum number of faces allowed (300) 

n “ maximum number of points allowed (600) 

k * maximum number of objects allowed (15) 

C0EF - Coefficients for each face 

(,1) - X 

(,2) - Y 

(,3) - Z 

(,4) - Distance of viewing point to plane of face 

LFCE - Face pointer to edges 

JFCE - Edge numbers for each face 

PVRT - Projected coordinates of each point (in inches) 

(,1) - X 

(,2) - Y 

PVXYZ - Three space coordinates of each point (in input units) 

(,1) - X 

(,2) - Y 

(,3) - Z 

JEDGE - Pointers for each edge 

(,1) - First point number on edge 

(,2) - Second point number on edge 
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(,3) - First fsce on sdge 

(,4) - Second face on edge 

(,5) - Pseudo edge flag 

PINT - Intersection coordinates of the projected edges 

(,1) - First edge number on intersection 

(,2) - Second edge number on intersection 

(,3) - X value of intersection 

(,4) - Y value of intersection 

PEYE - Three space coordinates of the viewing point 

(.1) - X 

(,2) - Y 

(,3) - Z 

NMBI - Number of intersections on each edge 

I0BJ - Pointer to first face in object 

IN0BJ - Type code for each object 

LFCI - Object number of each face 

/TEMPY/JFCET (3n), IPNT (j) 

where n ■ (see before) 

j - maximum number of points on any object (100) 

JFCET - point numbers for each face 

IPNT - point numbers for each object 

/RNGE/PMX(3), PMN(3), IDID, JDID 

PMX - maximum input coordinates 

>r 
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(D - X 

(2) - Y 

(3) - Z 

PMN - minimum input coordinates 

(D - X 

(2) - Y 

(3) - Z 

IDID - internal flat for initialization of faces 

JDID - special run flag (see input card A) 

/INPTT/J, NE, LL, L, NI, NP, N0BJ, IM 

J - Number of points £600 

NE - Number of edges £900 

LL - Number of faces £300 

L - Number of points on faces £1800 

NI - Number of intersection points £1200 

NP - Number of intersection points on any one edge <48 

N0BJ - Number of objects (object numbers) < 15 

IM - Special run flag (see input card F) 

/ARCH/PPRP (p, 2), NPP 

where p = maximum number of points in perimeter (99) 

PPRP - Coordinates of perimeter points 

(,1) - X 

(,2) - Y 

NPP - Number of perimeter points £99 

DIMENSI0N PPRM (2p,2), P (q+2, 2) 

Where q - maximum number of intersection points on one lire (48) 
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PPRM - Coordinates of segments on perimeter 

(21-1, 1) - First X of segment 1 

(21-1, 2) - First Y of segment 1 

(21, 1) - Second X of segment 1 

(21, 2) - Second Y of segment 1 

P - Sorted coordinates of points on s line 

(1, 1) - low vertex X 

(1, 2) - low vertex Y 

(1, 1) - intersection XI 

(1, 2) - intersection Yi 

(NP+2, 1) - high vertex X 

(NP+2, 2) - high vertex Y 

D1MENSI0N XX (s), YY (s), ZZ (s), A (3) 

where s ■ maximum number of points in a solid's base (20) 

Coordinates of points in a solid's base. 

A - Rotation angles of solid (see input card D) 

(1) - Azimuth 

(2) - Pitch 

(3) - Roll 

DIMENSI0N IFP (f), 0(3), SYM (2), AZM (a) 

where f - maximum number of points in a face (25) 

a ■ maximum number of input azimuths (card G) (20) 

YY 

ZZ . 

U4 



IFP - Point numbers describing a face (card B) 

iî - Offset for input points (card A) 

(1) - X 

(2) - Y 

(3) - Z 

SYM - Program Symmetry controls 

AZM - Input azimuths (optional, see card G) 

/R0TT3/C0SA (3), SINA (3) 

C0SA - Cosines of the angles in A 

SINA - Sines of the angles in A 

/AR/SAREAS (b), NAREAS (b) 

where b - maximum number of perimeters in a projection (25) 

SAREAS - 2 times area of perimeter 

NAREAS - Pointer to first segment in a perimeter 

/DEBUGS/IBUG(4) 

IBUG - The debug flags (see debug output and cards A and F) 

/INSW/ITYPE, ICR, ICL, TYP 

(Results from subroutine COVER) 

ITYPE - 0 » not covered 

1 ■ on vertex 

2 * on edge 

3 ■ covered 

assumed covered 
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ICR - Number of edge crossee to right of point 

ICL - Number of edge crosses to left of point 

TW - Determines if point Is hidden (not from cover) 

<0, means point is hidden 

EXPANSION OF ARRAYS 

In order to expend the limits in the program, the dimensions on ths 

arr*y8 given above must be changed. In addition, several program statements 

must be changed. These statements are listed below. 

Statement Sequence 

IF(J.GT.600) ST0P 6767 270 

IF(N0BJ.GE.15) ST0P 3333 460 

IFÍN.GT.25) ST0P 2121 560 

27 IF(L1.LE.300) G0 T0 20 630 

IF(KR.GT.20) ST0P 6736 770 

IF(J+KR*K3.GT. 600) ST0P 6761 780 

CALL COVER (IF, PP, PVRT, 600) 5340 

IF (NE.GT.899) ST0P 4444 9630 
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APPENDIX IV 

SAMPLE PROBLEMS 

(See Following Coding Sheets) 

!• This case describes the closed box shown below, using faces only for 

illustration purposes. The box could have been described by one solid card. 

7 

1 2 
CLOSED BOX 

Run FI: Plot at half scale, the perspective and perimeters of the 

above box rotated and viewed from an elevation of 45 degrees. 

Calculate areas and converge to .5 square unit. Print 

intermediate results for each view. 

Run F2: Plot at twice scale, the perspectives (only) of the above box 

rotated and viewed from an elevation of 10 degrees. Calculate 

areas for two iterations. Print intermediate results for each 
view. 

Run F3: Plot at input scale, three perspectives and perimeters of the 

above box viewed from an elevation of 30 degrees and at a 

distance of 250 units (from figure origin). Use azimuth angle 

of 45, 60, and 330 degrees, respectively, for the three views. 

Print intermediate results for each view. 

In describing the box if the origin was placed so that symmetry was involved, 

column 41 of card F could be set to X or B. Input is shown in Figure IV-1. 

2. This case describes an object with a window, as illustrated below. 

3 4 

7 8 

5 6 

1 2 
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Card C - Columns 4 - 5 : 10 

Card D - Columns 1- 30: 342 1568751 

Since the edge that connects points 1 and 5 is given twice, it is considered 

a pseudo-edge and is not drawn. In effect, it cuts into the hole to connect 
the hole to the outside. 

3. This case demonstrates the use of solids (see plot, Figure IV-2). Input 
is shown in Figure IV-3. 

4. This case demonstrates the use of object types as shown in Figure IV-4. 
Input is shown in Figure IV-5. 

Run FI defines object 5 (the large solid) to be the target with 

objects 1 through 4 being shields. Object 6 is a frame. 

Run F2 defines objects 2 and 4 as the target with objects 1, 3, and 5 
being shields. Object 6 is a frame. 

If card E contains a 2 in column 5, the geometry output shown in Figure 
IV-6 is obtained. 

Depending upon the type of input used, the following output is printed. 

1. For each face, the following is printed: 

Face number (i). Pointer (LFCE), Object number (LFCI). 

LFCE (i) points to table LOG (J) (see 4^ below). 

For each point, the following is printed: 

Point number (i), Input X, Input Y, Input Z (PVXYZ) 

2 For each edge, the following is printed: 

Edge number (i), point numbers, face numbers, flag (JEDGE) 

4 The following face table is printed: 

LOG(j), edge number (JFCE), point number (JFCET). 

If FACE i points to jl, and FACE i +1 to j2 (see 1 above), 
all entries between LOG jl and LOG j2 - 1 describe FACE i. 

5 Minimum and maximum points are printed which describe the 

extreme corners of a rectangular solid (in input coordinates) 
which would enclose all the geometry. 
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Figure IV-4. Shielding and Identifiable Component Example 
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1 

45. 
2. Z. 

45. 
or y. 

P0lf!Tn?v 
i 
4 
7 

11 
15 
10 
22 
25 
23 

On-JECT 
1 
1 
1 
1 
1 
O 
i. 

2 
2 
2 

PO I MT X Y 
1 0.0 0.0 
2 1.00 2.00 
7» 1.71 4.12 
4 0.20 4.12 
5 1.00 2.00 
0 1.71 4.12 
7 0.20 4.12 
3 5.00 4.00 
0 4.41 5.00 

10 5.55 0.50 
11 5.12 4.00 

0.0 
5.00 
5.00 
5.00 
G.00 
G.00 
G.00 
5.00 
1.50 
2.05 
0* r\ 

r.nc,E 

2 

4 
T* 

J 

G 
7 
#> O 
9 

10 
11 
12 
13 
14 
15 

PT 
O 
4m 

J 

4 
5 
G 
7 

O O 
0 

10 
a 

11 
10 

PT FACE FACE 
5 13 
4 14 
2 15 
G 2 5 

Figure IV-6. 

F 1.0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Geometry Output 
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LOC 
1 
O 
Im 

3 
4 
j 
G 
7 
o 
O 
J 

n 
11 
12 
13 
14 
15 
IG 
17 
lo 

10 
23 
21 

¿m J 

24 
25 
2G 
27 

20 
3 0 

EDGE 
1 
O 
im 

3 
4 
5 
G 
1 
7 

o 
o 

2 
n 

G 
0 

10 
11 
12 
10 
13 
14 
11 
15 
13 
12 
14 
15 

0.0 

POINT 

f 
J 

4 
5 
G 
7 
2 
3 

4 
7 
G 
4 
o 

9 
10 
O 
O 
o 

11 
r» 

13 
11 
10 
o O 

11 
IMUM POI’IT******** 

.0 3.0 
********‘!AX rv.'M 

5.12 : 

^ I ^ y * ★ ★ * ★ *.v ★ * 
- r\ ^ 'i o 

Figure IV-6. (Concluded) 
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APPENDIX V 

TARGET DESCRIPTION AND VULNERABILITY PROGRAM 
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»«OCM* PH.OÎ 
Ok/95/n 12.9½.¼¼. 

9 

19 

li 

20 

25 

JO 

JS 

HO 

%5 

30 

55 

COC Mil FIN VI.«*F29% OFT«! 

C 

c 

c 
c 
c 

c 
c 
c 

c 

c 

c 

D.ïrîîï ÎÎLÏÎ CI,IÎÜT• OUTFUÎ• TâFCfalNFUT» TAFC9«OUTFUT fFUffFU 

M***í/«»ST/¡M,,*UT,0UTW,,T4W",,*UT,,'**■#¾I*UT,F,^, 
COMMON COCF(lOOt.l 

.. 
••IOOJII«),INOOj11*I.CFCIIJll I 

COMMON /iN.Tr/JtNCtU.>LtNI>NftNO.JtIN 
CONHON/JCOOOS/ltUSI«) 
COMMON/A.CH/MFMM U., 21, NFP 
C0HN0N/*«/MPUSI2S) .NáPttSI») 
COMNON/MNOe/PHdSI ■ PNNIII• IDtO« JOIO 
coNHON/fCNPi/jfccriuiii.iPNmii) 
COMMON/MOÎ TI/COSAII)t SINAI 3) 
01MCNSION IPPdll (011) «SrNIl) ,12.121) 
OlMCNSIJN <11211,YT 1211,221211.Mil 
E4U2Yai.CNCÎU,PlTIIIII,ltfPEiei2l) ,I2,PIHI)| ) 
OMI SIM/lHd,lM«/ 
OIT* PI2/k.2111*1/ 

c»u PLorccii.,1.,-1) 
Nllatll 

S 1010*I 
Mtmit.ii 

i ro*M*T i2Tmit**oet ucscaiPiioN p«oo**ni 

J*NUNUEO 0F POINTS 

.. J“0!?'11'J,,iu6»,0»0»F®iJ0*0><<^»«»2II,MI,**l,ll ,1*1, j) 
11 FONNATIIS,llX,*Ft.0,IS/I1UF9.III ’ * 

IFIJ.Ll.8liO TO IMO 
IFIj.GT.UOOISTOP U7A7 
IFIFC.Lc.O.IFC*!. 
CMlCK offset 
IFIIO.E4.LliO TO 10 
00 12 1*1,J 
00 12 M* 1, J 

12 PV>Y2II,M)*PV«fl|I,NI«0INI 

IS cÒ»,,Ti*U££ ' l'0'J ’ MU"*t* * ‘M-"»' * IOC OF 0*J I 

l »• 1 
NOttJ* 0 

20 N£âJISt2lli(lN|JOBJ 
21 

lüüj(N03J+1)*L1 

iFiLi.cr.i.âNü.jodj.eu.oi&o tu 23 
«EM C0J-CT 
!FIN0«j.CE.15IST0H JJJJ 
NOMda«OdJ*l 

23 IFU.EQ.OIGO TO 25 
ft£âO FOilTIÜ« ( OMlfNTâTiON , ANO SCAtC OF FIGONE 
REA0(S»J6IKlfVly2ifA(FCT 

10100010 
10100020 
10100030 
101000^ 
10100050 
10100000 
10100020 
10109000 
10100090 
10109100 
10190110 
10109120 
101001JO 
1010OUO 
10100150 
10100100 
10100120 
10100100 
10100190 
10100195 
10100200 

10100210 
10190220 
10100230 
101002^ 
10100250 
10109200 
10100220 
10100200 
10100290 
10100330 
10100J10 
10100J20 
10100JJO 
1O109JM) 
10109350 
10100300 
10190J20 
1O10OJ0O 
10100J9O 
1O100OQ0 
101O0O1O 
101OOO2U 
101 00«* JO 
19100^0 
101OOO5C 
10100«*60 
10100%2Q 
10100000 
101OOO9O 
10100500 



****IH»K4N 

OJ 

6!> 

rc 

?■> 

ao 

as 

90 

9¾ 

1JC 

105 

no 

c 

c 

c 

c 

c 

c 

c 
c 
c 

IF (FC1 .«.4.0. IFtr«!. 
&Ü ,',ia0tJO»b5fbS,F5,ÄO»ao*d5,9i»#IC 

CONI 1NUt 
IFlN.Ll.iiuO 10 105 
IFIN.GT.¿S)SlOH 2i2i 
N£Â0IS,2b»(IFPIII 

2b FOKNAI 1¿5I3» 

CAlL FâCCSfIFP.N) 

4.1*1 !♦! 
22 IFiLl.Lt.JOO)GO TO 20 

STOP 55»5 

JO KN*N«K*1 
•<£40 POINTS AND HEIGHT 

SET FIRST POINT 
XK(1)>X1 

K3.! - POI«! ON rop . K1.Í - pi ONT FISU« 

id KJ*2♦N-<R 
IFUR.GT.2u)ST0P o7it 
IFiJ*nW*nJ.wT.JOOlSTûP bFbl 
SCALE HtlGHT 
ZP*2P*FC T 
FIRST POINT 
TVI1)*Y1 
¿¿11)«¿1 

POINT TRANSLATION ANO SCALE 
00 40 I*2»KR 
VYm«FCT*YYiI|*Yl 
XXII)«FCT«XXII)*X1 

40 Z2111«¿1 
TOP Pom , IF «NY 
IF(kJ.£í.1)Z2(<«)S¿1*¿p 
JSAVE*j 
J5v!■J*i 
STORE BASE 
ROTATE 
MU NOrtTjl,*,,,.«.».,,! ¿ , 
00 <*J I*1.kR 
J«Jfl 
P Y * Y Z(J. 1)« X X III 
PYXYZIJI2).YY(1) 

43 ‘,YXYZij»3)*ZZiII 

STORE tfOTTOH FACt 
00 45 1*1,N 

45 IFP(I>«I»j3«W£ 

COC bbOO FTN V3.0-P2S4 0P|«1 04/05/f2 12.54.44. 

10100510 
10100520 
10100530 
10100540 
10100550 
10100550 
10100570 
10100500 
10100590 
lOlOObOO 
10100510 
10100520 
10100530 
10100540 
10100650 
10100660 
10100Ó70 
10100600 
10100690 
10100700 
10100710 
10100720 
10100730 
10100740 
10100750 
10100760 
10100770 
10100700 
10100790 
10100000 
10100010 
10109020 
10100030 
10100040 
10100050 
10100060 
10100070 
10100000 
10100090 
10100900 
10100910 
1010092o 
10100930 
10100940 
1010095(1 
10100960 
10100970 
10109 900 
10100990 
1Ö101QO0 
10101010 
10101020 
101010 JO 
1010104U 
10101050 

PAGE / 
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»ftOCtftN 
COC MM nn VI.9-MM 0*T«t 9k/99/fi U.U.", Wl i 

M4.0T 

IIS 

120 

I2S 

ISO 

ISS 

uo 

US 

ISO 

ISS 

160 

I6S 

c 
CALL FäCiSlIMvNI 

C 
irus.ES.llM TO 90 

c 
c CALCUL AFC ANO STOOE TOP 

IPla2M*tNA<t» 
2P2«2P«COSAm«SlNAlll 
2PJ«2P*C0SAI2I•COSAIS) 
00 6« Ui'Kft 
J*J*l 
PVKVZIJ*I)•AAII)♦EPi 
PVAI2IJ,2)«VVIX)-2P2 

%• PVIV2 (J* SUEZ (I) ♦EPS 

C STOOL TOP FACE 
00 S| !«|tN 

SO IPPI1U1PPIIUN 
C 

CALL FACES!XPP«N) 
C 
C STONE SI OE FACES 

SS KN«i(S»2 
JO AO HM.N 
IFPI I) a.i* JSAVE 
IFP 12 ) «ti« JS¥I 
IF|N.LQ.N)IFPl2)ajSVI 
IFPISUN^JSVI 
IFUJ.U.DOO TO él 
IFP<J)«fFP<2)»N 
IFPU)aIFP||)»N 

60 CALL FACESUFPti(iO 
c 

LI«LI»MKS 
CO TO if 

C 
C CINGULA? BASE IN POINTS) 

•S IFIN.LO.O)N>B 
KfMNBA-S 
PIP«PI2/N 
NEAOIS«J6)NNtZP 
ni^n-i 
00 At 1a!iN| 
ANU«I*PIP 
AA 11 MMNN'COSI ANO) 

6t VTIU|)«NR«SINIAN0) 
C F IMST I VALUE 

AAI 1)BAI♦NN*FCT 
IFIK.EQ.SIOU TO St 

C SET TOP PUINT 
AAlKRlBt. 
t TIKN!■J. 
GO TO St 

C 
Ff CONTINUE 

It101060 
ItIBIIFt 
ItlOlttt 
It 101090 
ItltllOO 
Itltlllt 
10101120 
Itltliso 
li101160 
Itltliso 
ItlOlSOO 
itieisio 
10101S2Ù 
ItltlJJO 
ItlOlSAO 
itioisso 
it101S60 
10itlSFt 
itioisto 
itioisso 
10101600 
10111616 
10101620 
1O1016S0 
10101660 
101016S0 
10101660 
1O1016F0 
10101400 
10101690 
loioisoo 
10101S10 
10101920 
itioisso 
1010196b 
itioisso 
10101S60 
10101SFG 
lOlOiSOU 
10101S9C 
10101«00 
10101610 
10101620 
10101630 
10101660 
101016SO 
1010166« 
101016FO 
ItlOlbSb 
10101690 
ItlOlFoa 
1O101F10 
10101F 20 
10101F30 
10101F «u 
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CUC »40 

. "'»li \HU. 
i .»»I .4U 

40 CJMlW. 
«O0J|$T3f> ¿ * 2 

wèjCCÎ *» 

iS. SF PTS I». THIS F4CC ITS OâTC» 
U. JF PTS IM ThC OBJCCT ( TO OâTC) 

jp».T • 
l»*»T • 
l*»lT*0 
JWl«j 
I ST 1 ■ 104 jim 
I STf« IMJIN«|) *| 

ûtî (AGI FACi IN OBjiCT N 

3j 4t I•IST 1 « 1ST2 
NiAvtsNPNT 
jPlT * 0 
i|BCFCt111 
*2' .FCttlUT-l 
lFiI.uT.tSTl)v.Û TJ 91 
SA^i »HST POINT ON FIRST FACt AS N£F£RCNC¿ POINT 
;F»T■jFw£ T il11 

ait il «ai 
»» m «*i 
/¿lll«2l 
SH Ut I T AS (PLUS SC Ai t l 
Oa*ll-P0«T¿IIFSTtll*FCT 
j»î» l-P^aWUF>T,¿| »fCT 
J/«/l-PFXT/IIFST, JHFCT 

Gt T l A CH POINT I*< FACt I 
91 CJNTlNUt 

00 9S N«N1V1¿ 
IFHPNT.eU.OICC TO 93 
S(A IF •’OINT IS T AbitO Al PC AO V 
OJ 42 K J■11IPNT 
IF(jFCtTiNl.tU.IPNTIK 3 I I ^0 TO 4k 

41 continu; 
43 * STJPI POINT 

4S IFiNPNT.CC.lOOISTJP 13SF 
npnVanPnTM 
IPnTiNPNTlajFCeTll) 
* 3« NPnT 

4» jPnT•jP iT♦l 
99 I»p|JPNT|«JSW1*N3 

4?*NPNÎ-NSA^t 
IF IN¿.ej.2lC0 To 9« 
N3«0 
Nl«NSAWt*l 

IA!«! '•.«) 
laioHuo 
lé i OI // u 
IBIBtFBé 
1B1B1F90 
iBlBlêOC 
1A10&B10 
lê101A?0 
IBIOIBJO 
IBIOIBnO 
16101090 
10111060 
101010F9 
10101660 
10111090 
10101900 
10101910 
10101920 
10101930 
10101940 
10101990 
1010196) 
10101470 
10101900 
10101990 
10102000 
10102010 
10)02020 
10102030 
10102040 
10102090 
10102060 
10102020 
10102360 
16102090 
1010210U 
1010211U 
1010212U 
10102130 
10102140 
10102190 
10102160 
16102120 
10102100 
1010219U 
10102200 
10102210 
10102220 
10102230 
10102240 
10102290 
10102260 
10102220 
10102200 
16102290 

Méi.-I 
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MMtaftN 

t»t 

in 

nt 

i%« 

!*« 

!«• 

I«« 

I«« 

m 

in 

ir» 

Mtif COC MM ff« *!••-'!«% Mf»l «WM/FI ||.«%.%%. 

T MUS LAU AM SCAU Ait fNC «« MINTS 
M M »NivNMT 
«MIMTIN» 
111^111^1 
IIINll^CT*NVIT|IAt«|l 
TTIN|)«rCT*MITIIAAt«l »OT 

M IIINJ) af CI#a¥If|(M»|| #01 

CAAt «OfAl)IIItVTvllvN|,S|vTftv|lvAI 

M «F Na !»NI 

P¥ITlIJ» «I allIN» 
NV«TilJt|)arfINI 

«7 NVlTl IJ«II allINI 

SfMK MCI 
M CALL F ACCS I IM » JAN TI 

LlaLI«Ilfl-ISTl»| 
60 TO IF 

AtCNlîCCÎUNAL N « I N T OU? 

I«» CONTINU! 
LFCC<LL»|)aL»I 
IFIJOIO.NC.0I6O TO IS« 
FINO KAN6C OF l,Tv| 
00 ISA Naiv| 
NNKNIaOVITlll.NI 
ONNINIaNVMTIII.NI 
00 ISA Is!*J 
IF INNMI it «lT.NVITI 11 .Nil ONI INI aOVITllI.NI 
IN INNNIN) .6T.NVSTl I l.NI INNNINIaNVIf111.Nl 

AA CONTI NUL 
«« CONTlNUf 

iriN.Lf.1160 TO ISA 
NNITClAfllAIII.LFCCIII tLFCIC1). 1*1 .LLI 

I« FONNAT(//FtlfMFACC NOINTCN OSJCCT/IJtiBII 
NOITCIAt II AI II.irVITKIt.l) .Na|.ll . Ia|. Jl 

IA FONNATlF/aN OOlOT.AllNI.Ai|NT» «AIN!/119.JFIB.Ill 
NOITCU.IIVI ll.(JC06C(I.NI(Na|9«|tIa&vNCl 

If F0NNATI//FII0NC06C NT NT FACI FACI Ft»/(Alfil 
NNITC(A.IlA)(I.jFCCIll.JFCCTIIItl*liLI 

IA FONNAT 1//1II«NLOC C06C OOlNT/dlfll 
NNITCIAtllklONN.ONM 

if FONNAT tAAHO********NIN!NON OOINT******** ••••••••NAKNUN 
1#***/AFIA.II 

fa continu« 

MtAtIM 
IBIAfllA 
mstiif 
IAIAIIIA 
1AIAIIM 
lAlACIM 
IAIAIIAA 
IAIAIIIA 
IAIAIIAA 
li IAtISA 
iaiailaa 
ISIAIAIB 
IAIAIAI« 
iaiaiaia 
IAIAIAAS 
lAIAlAf A 
IAIBIAAA 
lAIAlAf A 
IAIBIAAA 
lAIAlAf« 
lAIAIfAB 
IAIAIAIA 
iAlAlflA 
UlAlflA 
lAIAIfAB 
lAlAlffA 
lAlAlfAA 
IAlAlflA 
lAIAIfAB 
lAIAIfAB 
1A1AIAA0 
IAIAIAIA 
IAIAIAIA 
IAIAIAIA 
IAIAIAAA 
lAIAlAf« 
IAIBIAAA 
lAIAIAFA 
IAIAIAAA 
IAIAIAAA 
IAIAIFAB 
IAIAIFI« 
IAIAIFI« 
IAIAIFAB 
IAIAIMO 
lAIAIFfO 
IAIAIFAB 
lAlBIFFA 
IAIAIFAB 
IAIAIF«« 
IAIAIAAA 

rOlNT»«««lAl«IAlA 
IAIAIAIA 
IAIAIAJO 

MAC f 
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Pâuí b 

• ia 

:s* 

ioo 

u j 

s¿0 

S¿'> 

530 

COC MOO Í TM VJ.0-P2M OPT« 1 O'»/#«/?* 

C 

c 
c 

is- 

i«a 

1?C 

11: 

lOo 

i )b 

-it 4J !•,, I Jo 1 P11P^ »PHI f COMV « J4t IMflMEâfP t ST 11 PLOT *IBOúfPS« XNOt j 
M-i¡T£(fctiJ«|P|(9;(PHl (COMV • JO* IN* lt£A»RtSV »IPtOT « liJGtP) • INOOJ 
f0***1(¿F*.¿, ¿F19. J, 12,211,FtstvA|,t!|vil,Ft 
IF(P1.€4. J.M»0 TJ S 
IF IP J.Me.d.I CALL PLOTCCIPJ90.1-11 
IM l*.Mt . 31^0 TO 209 

SfHWET*» 
JO IbO 1S*■1,2 
IFlSt.t J.SVMIISVM&O TO iTy 
CJMTlNUc 
lit»«. 
JOMT 1 *ut 
Io«b 
IFfCOMv.Jt.3.103 TO 1§2 
1 Tt *â I 1 J* JPTIJM 
1 M.S-CJMw 
CJNV» .5 
Ca*y«*»l*Pl«CJNy 
I»(*.£u.u.> *«I 00 Ü• 
Phv«Pm|/S/..'99B 

J***CÚSIPM»| 
I» l¡tlu(.lll .^T.n **lTllb»lOOl*t2»CONV 
^ JK*A I I SHtMAMot **F9.2f«H I *,f1.Zfrrt COMV «.Fe.t,) 
A*iA S• U. 
NK«i 
A*aM. 
N» I S V 
*N«M 
If IISV .wT .<•) “«***♦ i 
IMIS*. ta.i»AMJ«J. 
TJT«1S»*i.SFOFOb 
IF| .0»«J TO 200 
A/*U!* IMP-JT 
*tAJ(Sfl Jbl (A2*m 
**ITtlo»IA2HIII 
F 3** A T I JF 1 J.«,| 
Ib>l 
NHiJk 

¿30 IJ« NN 
¿Ji JO JSO 1*1,lb 

II*I 
OTi* TOT/N 

JJ J b t) 1« N< , MM, N< 
IF I 1 H. M£ * 0 I 0 TO cbO 

c amia faoto* 
A*F«AMQ 
IF II5T .¿Q.<•) GO TO 2JO 
IF(MK.Cl.2lwO TO 22S 
1F(IST.:a.llMO TJ 227 
IF(N.NL.2)uJ TO 2JO 

229 AHF«2.*4*U 

10102090 
10102000 
10102070 
10102000 
10102090 
10102900 
10102910 
10102920 
10102930 
101029*0 
10102990 
10102040 
10102970 
10102100 
10102990 
101QJ00U 
1010J010 
10103020 
10103030 
101030*0 
1010J090 
10103060 
10103370 
1010J300 
1010309U 
16103100 
1010Jl 10 
1010 J120 
1010J1JO 
101031*0 
10103190 
ISIOJtbO 
10103170 
10103100 
lOlOUbO 
10101170 
10101160 
10101190 
10101200 
10101210 
16101220 
16101230 
101012*0 

10101290 
161012b0 
10101270 
1010120u 
10101290 
16103190 
1610J200 
16 1 0 321U 
1610322b 
16 10 32 JO 
16 1032*0 
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MO¿tá* 

11» 

J%0 

us 

SS« 

sss 

Sfcu 

sss 

J70 

s/s 

Jio 

SIS 

COC «4M «ÎN vs.«-^f«% O^fal U/»i/72 |tct%s%%# 

C 

c 

*tr N0«ii6«Mr-i 
¿1« Nf«M 

I^IJ«.4T.0lTN*ä<NINI/«7.2«f« 
¿SO I«Q*COS(fHl 

T«Q*SXIMIM| 
C4U. lMlflJI*^lt«»l«V«2*^NIM|»9Mll|I^IINI<»t^||||ll(MNI|| 

24« C4ll ««CHS lâNCâf inO?» K«Cäl 
irtmcä.CQ.MGo ?o im 
iriäMCA.M.O.M.0 IO 201 
IMIOUCII) .uT.0)a«IHl4.27llTrttA«CA,NVN 

27i rMHâlIllNOTOOUlkC IN A Nt 4 41 »2F19 .¼ t IS t 
irijN.4r.OI60 TO 17$ 
îh*th*.i*uth 
NlHaNlH»1 

irilftuom .61.1 .4N0. INLOT • Ni .0) C4LL NlOTCC IN2V • • I) 
iriNTM.ci.D60 TO 2S9 

270 N0«N0-1 
60 TO S«i 

210 ANCAS*MEAi*ANf A*ARf 
ir(lbU6ill.6T.ll4NlTCI4.24S)TH.I,Vt4NC4.ANC4S.N 

2«S FONMAT (I1M0A2INUTH • vr«.Cf«H H *9f$.2,** t •f%,2,7M ANCA 
• 4M SOM ••rO.C.llM VICK MO. ••Ill 
IFIINLOr.Cc.lt60 TO 10« 
Ntor ncnimctcn 
CAcC NCJTCCtP/'O.f!) 
Ml A* 1 
IN* I 
00 2SS Mi»l» MNP 
IFtIP.Ci.DuO TO 241 
II1«N00*PPNP(M1*1,1> 
IT1*N0O9 PNNPIMl-1 »21 
I A2*M00*NNNNIM1» it 
If2*NfO*NPNPIMltlt 

1919J2S0 
19191240 
19191229 
10101290 
19101290 
19101100 

• NMI111 110101110 
19101120 
10101110 
10191100 
101011SO 
101OIJ4O 
10101120 
10101100 
10101190 
10191LOO 
10101610 
10101620 
10101610 
10101660 
10101690 

••29.6« 10101640 
10101620 
10101600 
10101690 
10101SOO 
1010SSIO 
101O1S2O 

CALC LlMCVIIIl.Ifl.112.If2l 
291 CONTINOC 

IN«2 
IFIM1.LT.NANCASINIAII60 TO 299 
IP«1 
NiA* NI A»1 

29S CONTINUE 

300 IFUNLOT.Nfc.OlCAU PlOTCC CP2.0..-1I 
IFlANtAi.U.9.160 TO ISO 

ANC AA* AM CAS/NO 
IP (IMUG(II .aT.0tMNlTCl6.i96tI.ANCA4 
IFII6.Í1.1I60 TO 1SS 
NO*Nb«N 
M*2*N 
MN*2 
INLOT*0 
NM*M 
triI.CQ.1160 TO ISO 
iri ANSI ANC AA-ANC lot .LC.C0MVI60 TO 199 

illOlSSb 
101OJS6O 
1A103S70 
lAlOiSAC 
1410199(. 
10101*00 
1010lb1C 
14101620 
10101610 
10101660 
101O16SO 
10101660 
101016 7 u 
10101600 
101016 90 
10101700 
10101710 
10101720 
10101710 

PA6I 2 
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1*2 

J95 

•»•»UT coc t>6oo rm o#t»i qh/ms/h 12.5¼.¼¼. 
5S9 *4Eâ0aâ4tAA 

C 
JSA A41AA«t¿»FC*A<ttAA/Pl/Pl 

■4IÍÍ(6,JSblII,AA£AA 
FJtHAT(oHOAfTEAfIAf23H 1TE4ATI3NS( 
¿J TO i>a 

c 
1 C 3 0 CONTINUE 

sijF n 
LHC 

UlOJfAO 
uiijffe 
ltl0)7A0 
lAUlf 70 

AHCA «,FA.3//1 IS 103710 
101137911 
111 03000 
10103010 
10103030 
101030A0 

PAGE 
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S Uto OUT! NC â ft O'3 
COC MOO CTN ftj.ft-fttt» oft Tal 

II 

SUMMTINC âftCHIIftftCftatftCOT• 1(111 
THOtl 0 IftCHlTCTUftftl ftLOTTIftt R0UT1NC 

UISO TINOS ftiftlNCTCft «NO MC« SCINI 

UM.CS •*( tCNtUTCO IN MIN «NO ftftSSCO THRU CONNON 

V. i!1!:*4;'’ **** l*,u tl c«.cut»Tio. 
IT IftLOT.NC.I ftlOT HILL it NIOC 
CONNON COCTIJOO,«) 

. 
..INU.U...N0.U,1„ .ITCIIIMI 

CONNON /INftTT/J«Nt • LL»L «NI tNfttNOOJi IN 
CONNON/JtOUÚi/HUGIOI 
CONNON /«NSN/ITTftC.lCO.ia.TTft 
CONNON/lftCH/ftftftft I «« ,2) ,Nftft 
C0NN0N/l*/S»ftC»SI2f I ,NA«t«S<ill 

NSCeïr^ ft|»|,*| 

ITIlN.Nt.OICO TO If« 

TftlNSTOTN POINTS 
ilO 1J6 *«1VJ 

IF( I6U(ft( ftioT .0) NRI T£ fboliolMHo OWRT IM. Ml •Mat.9t m.o n 

ÄCI all intersíctions 
call intcm 

IS TRANSPAIICNT f4AHt 
IS ORâaJC ANO SNICLO 
IS IGNORED 

ORAN EACH lOG£ 

ISO CONTINUE 
00 JOQ N«1,NE 
I CM« 
CHECK MOPERTV or OBJECT ON THIS EDGE. 
iNOiJI ll • U • OBJECT I is OPAQUE ANO TARGET 

• 1 • OBJECT I - 
■ * - OBJECT I 
■ J - OBJECT I 

00 20« IB«JV4» 
PACE ON COGE 
I01*JCOGCIN#1BI 
irUBl.EQ.OIGO TO 200 
OBJECT ON PACE 
I02«irci not) 
SEE IP TO BE USED 

IP IINOBJIIB2I *2) 210« i9|«200 

too ICMIoi ,r tB“ *L*° U,IJ W '"‘i’ °* USl ** i«CH- 
200 CONTINUE 

IGNORE IP NOT SHIELD 
IPIICK.lQ.OIGO TO JOO 

0N/0B/F2 If.»*.*«. 

IBiOlOfO 
U10J060 
101 OJOTO 
10IOJOOO 
1010 JOBO 
lOIOJBOO 
1010JBIO 
10IOJB20 

1010J9BO 
1010*000 
1010B010 
1010N020 
IBIOnOJO 
1010LOLO 
1010LOSO 
ib&onogo 
101OlOTO 
lOlONOOO 
1010L090 
lOiOGlOO 
1010¼110 
101OLI20 
1010L130 
lOlOLINO 
1010L150 
10104100 
101041T0 
10104100 
10104190 
10104200 
10104210 
1«104220 
101042JO 
10104240 
10104290 
10104200 
10104270 
10104200 
10104290 
10104JOU 
10104310 
1O104J20 
10104330 
10104344 
10104390 
10104340 
10104370 
1O104JOO 
10104390 
10104400 
10104410 

MBC 1 



UChJ cJC 6Ó00 FIN V3.0PT«1 04/OS/F? 12.^¼.½¼. PâOI I 

ldJ>ICK 
Ssip curs touts) 

:u cjsi inuc 

lr <j£0U£(h,St.CT.OIIP?*i 
•a* jf out (f«(ii 
k^>jcoocr«»2i 
«331kl 
Kt*K ! 
¿«•PVKTUltl! »PVHT tK2t 11 
Ir UBStJ«) .Lc.. OOailGO TJ 21 S 
IF(Oil220»2t^f2lv 

¿l-» IMP*,«! U1,2I - Pw«T U2t2> »220, 30 3,21 7 
217 K + m 

«3*«2 

L t No T h LINE 

220 JO 222 Nl«i,2 
Jl (N1I«P2Ri IK<,,N1)>PvRTUJ,N1) 
Al I N1 > 3PVRT2 («<«,N1 ) -PVXT2 I«J,N1I 

222 CONllNUt 
AL(3)<Pyikr2U4,3)>PVIV2<«3,J) 

NPsJ 
AN» iNlcRStC!IONS 
IF(NI . LE .0 » CO TJ 25 0 
If<NHdl(Ml,tU*0)C0 TO 253 
IES 
NU I 
OO 2«*J N3l.Nl 

230 113PINT|N,NI>»,5 
IF(H-I U 232.235,2^0 

2 32 ÙJ TO (¿3 3,2>.01 ,N1 
233 Nl*2 

JO TO 230 

Tt> - AJJ PJINT TJ SORTtO LIST 

235 CALL s0RTM(P¡NT(N,3),PINT(N,%),P(2,II,Pf2,21 ,NP, NS » 
IF (NP.EJ.NNJI (HU IF (NP-nSI 250.2(»1,2A1 

2-,0 OONÎINUE 
2-,1 STJP 763¼ 

PJI VERTICES IN LIST 
250 NP*NP♦2 

JO 252 N1 « 1,2 
P(l,Kl»«PvRT(K 3, N11 

252 P(NP,N1I*PvRT(KV,N1 I 
If (I buo(21•uT<2lNRITt(6,253)NP,H,((P(N,Nl) , N1•1,2 I ,N» 1, NP) 

253 FORMAT (15,15H POINTS ON cUbE , U/16 (2f d. 4,(.XI I I 

1410N%20 
14106630 
laiONNNO 
14106650 
14106660 
14106670 
14106640 
14106690 
14106900 
14106510 
14106520 
1410653b 
14106960 
14106550 
14106560 
14106570 
14106540 
14106590 
16106O00 
14106010 
14106620 
14106630 
14106660 
14 1 0 6650 
16106660 
16106670 
16106660 
16106690 
16106700 
14106710 
16106720 
14106730 
16106760 
16106750 
16106760 
161 06770 
14106760 
16106790 
16106600 
16106610 
16106620 
1410663b 
16106660 
1610665b 
14106660 
14106670 
16106440 
14106490 
16106900 
14106910 
14106920 
16106 93C 
14106960 
18106950 
16106960 
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SvMOüTlNC a «CM) 

11« 

120 

12« 

110 

li? 

140 

14« 

1«0 

ISS 

160 

16« 

MA« SCwMCNT «T SCCMiMT - SfâtriMG F«ON tON VUfCl 

MIS«» 
00 lêt ll*!tNP 
!«£«■• 
«EVCKSI PfcaiMCTE« IF T»P£ i 
IF(iNOftJ(IJ2)*EQ«2lXPEa*1 
OIS«*«««. 
OIS)*«««. 
IP«I 

IF INI »Eil* 11 IF I IPtOT I 22«t 200f 22« 

SEE IF iâNC POINT 
00 2«« N2«A,t 

IFlP(NlfN2l .NE.PlNl-i(N2n60 TO 2«2 
255 CONTINUE 

60 TO i§9 

COC 4400 FTN V)«|*Pft% OPTaf it/Of/Ff 
12.54.44. 

C CENTER JF SEGMENT 
252 00 25« N2«l,2 

c 25« PPIN2la|P(Nl,N2)«PINl-|9N2ll/2« 

00 260 N2«l,l 
NJ>1 
IFltfLdl .LE. • 01) NJ«2 

: is ir hidden «r « r.cc 

DD 2bS IfatiU 
CH£C* f*CE FON flUNS.â.ENCr 
U)>EFCIIIFI 

íílI.NO,J,íl‘,,,£9,l,0"',N''l,J'I*S'"t#«*>SO TO 2.S 

,s ,T* 

Íf ¡ !îmîiSÎÎ;îi“ÎJTÎM,iM’M’,Tm *,e*’ ‘e£ • 
COVERED 

INVENT PCRiMETERt IF TYPE 2 
IFlIN0ejlI»2I.EQ.2l60 TO 259 
IFIIPlOT.EO.OIGO TO 200 
TYPE 0 COVERED BY TYPE 2 NâY *TIU BE ON PERIMETER 

•ER.O.âMO. INOBJIIBII «EQ.2I60 TO 2«9 

259 CONTINUE 
Tl*COEF(IF t4l 
T2«T1 
00 261 N2«lfl 
T1«T1*C0EF(IF|N2I •PC(N21 

26) f2«T2«CJEF<lFvN2>*PEYElN2l 

10104920 
10104900 
10104990 
10105000 
10105010 
1010502<i 
101050)0 
10105040 
10105050 
10105060 
10105020 
10105000 
10105990 
10105100 
10105110 
10105120 
101051)0 
10105140 
10105150 
10105160 
10105120 
10105100 
10105190 
10105200 
10105210 
10105220 
101052)0 
10105246 
10105250 
10105260 
10105220 
10105200 
10105290 
10105300 
10105310 
10105326 
10105330 
10105)40 
10105350 
10105)60 
10105320 
10105)00 
10105390 
10105400 
10105410 
10105420 
10105430 
10105440 
10105450 
10105460 
10105420 
10105400 
10105496 
10105500 
16105510 
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$-0«3uTlNt â*C*J COC bbOO FTN V3.«-P2»b OPT»l 0b/09/72 12*Sb.bb. 

lili 

i <»s 

i iP 

.’JO 

20-> 

^1U 

.’1P 

J20 

IMI0UGI2I .bT.SlHKlTE <6• ¿b?> PP» ITVPCt IC*» ICl» XFVN9NI ,PC»TlvT2 
*.6¿ fOiiHÂl (¿F 10*b|bIStJF10*bt2C19«bl 

IF< *0S(T¿l.LT..OOSIGO TO 3F5 
T tp«T I/T2 
iFiTtp.tr.o.i&o to ¿ro 

c not Hiojtb dr this check face 
1F( iNüGjUd?) .NE.2IGO TO 2o5 

C T » P¿ 2 ¿Obt 

IF I iNübJUaJ) .EQ.2IGO TO 26b 
c cjwfKtO di type o face (¿(.Ghent hat be on perimeter» 

IPER*0 
JISTANCt FROH THIS Type 2 SEGMENT TO NEATEST TYPE 0 FACE TMAT 

C CODERS IT. 
OisutAHlHl(JlSd'TvP) 
GO TU 2oS 

C OliTANCt FROH THIS I»PE 2 SEGMENT Tq NEAREST TYPE 2 FACE THAT 
C COVtRS IT 

2ob OIj2^AHIN1(OIS2,TvP» 
C 

2o5 CONTINUE 
C 
C NO NOT ii OJEN 
C 

IF ( IKlA,tU»0 ) GO TO 269 
IF IIPEH.Nt.31 GO TO 2s9 

u NO PtRlHETER FOR TVPt 1 
IF( IN06JUÛ2) .EO.DGO TO 269 

C NO PERlHtltR FOR TYPE 2 JNCtSS COWERING A TYPE 0 FACE MlTH NO 
C TYPE 2 FACE BE T McE N 

IF IiNübJ UJ2I.LU.2 I IF(OI¿2-0 ISO»269,269,268 
s NO! COVERFO. SAWE SEUMENI FOR PERIMETER 

tod IF(nSEG.GE.199»ST0P 2266 
N«.» i 
IF(Nl.or.NISIGO TO 2b2 
NS* 2 
NSCG*NScG-2 

C 
262 DO 261 N J * Ns,2 

JO 261 N2*1,2 
2ol P»>'<H(NSc&*N|,N2» *P(Nl*NJ-2,N2» 

NSE&«NScûH2 
Nli«NlHl 

C 

¿oH I P*IP2 
220 IF ( IPtOT .EG. OIGO TO 280 

IF (lN06J(lb2).Nt.11 GO TO 225 
C FRAME 

IF (IP.EJ.3IG0 10 225 
CALL UA¿HlN(P(NÍ-1,il ,PIN1-1,21,0. 
IP* 3 

226 CALL PLJTüJ(P(N1.1»,P(N1,2», IP» 

280 CONTINUE 

2.» 

18105520 
181055JO 
18105560 
18105550 
10105560 
18105570 
18105580 
18105590 
18105600 
18185610 
18105620 
18105630 
18105660 
18105650 
18105660 
18105620 
18105680 
18105690 
18105700 
18105710 
18105720 
18105730 
18105760 
18105750 
18105760 
18105770 
18105780 
8105790 

18105800 
18105810 
18105820 
18105830 
18105860 
18105850 
18105860 
18105870 
18105860 
16105890 
18105900 
16105910 
16105920 
16105930 
18105960 
16105950 
18105960 
18105970 
16105980 
18105990 
18106000 
18106010 
18106020 
18106030 
181060SÛ 
18106050 
16106060 
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SwMOüflMC âftCNj COC MM FTN V3.I-F2M OFI«l |%/IS//2 12.9½.¼¼. Pâit % 

22» 

250 

25» 

2» 0 

2%5 

250 

25» 

260 

2b» 

270 

27» 

C 
500 CONTINUA 

C 
C 

IFllfttâ.CQ.OHttfUftN 

lMI»UCt2).6T.l>tfJUfCM*JtllNS£6»<fMftN<N»N»vNai*t»«NM«NUt> 
C 
C *£NOVt ONT JUPLlCâTC SCGNCNTS 

00 50b NbBl»NS€Ct2 
Ni«Nbb2 

29» CONTINUÉ 
IF IPPftHINit 1l.tf.*900>60 TO 502 
00 501 N2>1»2 
IF(PPRNIN5tN2>.NC.PP«NfNbtN2))60 TO 505 

501 CONTINUÉ 
IMNIU 
IFI2* (N5/:kCU.N5I 1VBN5-1 
00 299 «2«1«2 
IF(PPi<Nllv.42I.Ne.PPNNlNb»l*N2l»«0 TO 505 

¿99 CONTINUÉ 
C FOUND 

PP*NU»,l»«-999 
PPRNINJ#1> *-999 
N5*HI NO(IV»N5I 

30? N5*N5♦1 
303 N3BN3bl 

!F(N3.l£.N>Cu)G0 TO 29» 
30b CONTINUÉ 

C 
C INITIALIZE PERINE TER SEARCH 
C 

NPPa 0 
SUN*0 t 
I A» 0 
Nl«t 

C CENÉ KATé PÉRIHE TEK POlNTi STARTING FRON POINT NI 
C 

50» IV*H1♦ 1 
00 310 NM*2 
NPP*NPP»1 
ÜO 310 N«l»2 

310 PPRPtNPP'H)sPPKN<Nt»N-l»NI 
ARtAMPPKNI NI 11) -PPRH f I 2 • Il I * IPPRNl NI, 2) »PPRNI1 V . 2>) 

C 
N* NPP ♦ 1 

C SEARCH FOK POINT .EQ. Iv 
320 00 530 Nl*5.NSli 

IFINI.CJ.ITIGO TO 330 
JO 52» N2*lf2 
IF IPPRNl IV»N2) .NE. PPRH INI. N?) ) GO T9 55<l 

32» CONTINUE 
C FOUND 

PPKHI lT,ll*-999. 
PPRHfNltll*-999. 
I T* N1 ♦ i 

1010*070 

1010*090 
1010*100 
1010*110 
1010*120 
1*10*130 
10U*1>0 
1010*150 
1*10*1*0 
1*1**170 
«010*100 
1010*190 
1010*200 
1*10*210 
1*10*220 
1*10*250 
10l0*2b0 
1010*290 
1010*2*0 
1010*270 
1010*200 
1010*290 
1010*300 
1010*310 
1010*320 
1010*330 
1010*3b0 
1010*i»0 
1010*360 
1010*370 
1010*300 
1010*590 
I0l0*b00 
IS 106b10 
101Q6b?Q 
10106b 30 
10106««.0 
iaio*b»o 
lOlObbbO 
10106« 7u 
lOlOObAO 
10106b90 
i*i06»ao 
10106510 
1010*520 
1010*530 
1010*»b0 
1010*»»0 
1010*560 
1«106» 7 0 
isio*»ao 
1010*590 
1010**00 
1010**10 



S Jt*< J jTl s¿ A-ÍCHJ COC 6600 FTN VJ.«-P2«% OPT«i 0h/05/^2 il.ik.kk 

-MO 

tS> 

¿90 

¿9S 

JOO 

JO*» 

31o 

îlï 

3?0 

3¿S 

33 C 

.£a.NlMV"Nl-l 
JJONC * 1 

; PUT POINT IN PERIHEUR ANO SEE IF JONE 
00 32o N2*l(2 
IP1 PPRHÍI V »N¿) .NE. PPRH(H1,N2HJO Tú 320 
jJONt * jJONt « 1 

3J3 PPKPIN.N2)<PPRNIIvtN2> 

»<t»* IPKHPIN-l.ll-PPBPls.ill'IPPiíPIN-J.iMPP.PlM.ÍMíátE» 
pO tO(l>O.JSO.J55I.JOONE 

¡S¡ CONTINUE 
JO TO 3oS 

JSU IF iIüüG« 2».ÛT.4IMRITElófi&l)H1(NtNI, I V» AREA,SUN 
351 F JRNATUI5.2F10.4I 

N : N ♦ 1 
JO TO 320 

C 
C SAi/E AREA ANO SEJNENT POINTER 

JiS CONTINUE 
NPP«N 
I A* 1A« i 
IFIIA.GT.25IGU TO 365 
SARtAS(I AlxAtíSlAREA» 
NANEAS UA)=NPP 
PPRNÍ NI,11S-9RN. 
PP<H I V. 1) S-9R9. 
If<lÜUbf2).LT.4)»0 TO 35» 
WRITE (o, 3t.ll NStG, < IPPRMCN, N) f H«!( ¿| y N« i»NSEGI 
wRITtlo,JbH NPP ,I(PPRPtN.NI.N«lt2l,N*lfNPPI 

C fINJ NE < T AREA (IF, ANY) 

359 00 359 il*3,NStG,2 
IF|PPRM(Nltl) .GT.-90C.IGO TO 305 

359 CONTINUE 

IF I I QüG ( 21 .GT.l)i|RITE(6.35F) ( N, SANEAS IH) , NAR£ AS IN) f H*1 , I A) 
357 F0RNAT(/5K3HN0.,5K4HAREA,51(7HP0INTE»/(I7,F12.4,I8I) 

C SUN AREA 
C 

00 364 .9*1,IA 
ARt A*SARE AS(N) 
IF ( 1 A.E 4*11 v>U TO 364 
MlsNAKEAStNI 
00 360 1*1,2 

360 PP(HÍ*(PPRP(Nl,N)«PPRP(Hl-l.N))/2. 
2o1 íORNAT(/oHOPERlN,15/(6(2F8.4.4X) )) 

ÜO 362 4*1,IA 
IFIN.EQ.NIGO TO 362 
CAci. COtfER (-H,PP,PPRP,99) 
IF(ITYPE.NE.OIGO TO 363 

362 CONTINUE 
GO TO 3o4 

O COVERED 
363 AREAs-AREA 

18106620 
18106630 
1810664U 
18106660 
18106660 
18106670 
1810668b 
18106690 
18106700 
18106710 
18106720 
18106730 
18106740 
18106750 
18106760 
18106770 
18106780 
18106790 
18106800 
18106810 
18106820 
18106830 
18106840 
18106850 
18106860 
18106870 
18106880 
18106890 
18106900 
18106410 
18106920 
18106930 
18106440 
18106950 
18106960 
1810697 u 
18106980 
18106990 
18107000 
18107010 
18107020 
18107030 
18107040 
18107050 
18107060 
18107070 
16107080 
18107090 
16107100 
18107110 
18107120 
16107130 
16107140 
16107150 
18137160 



*w»4¿jfl*¿ âCCNj 
COC *490 91» V9.9*pm 09T«| 

SU 

UQ 

i%S 

c 
c 
c 
c 

Jt* SU»-SUtt»áft£A 

MCA 
A»»:Aa.9*SUN 

SA9 

344 
sn 

A»tA«*l* 
IF(|9U4lt)«LE•1IRETUfcN 
MITI(4f 341IN»I (M«9(N9tN)t»a|v2)9|i2S|(||| 
MITIUi J44IN&tNlvIVtl«99(|At (MMIZVtN9)»99»N(Nl>Nf| •N2-1.2) 
FOA»AT(«IlOf%91».9| l9€9 
ACTUAN 
A4CA«* A9S(T2I*2. 
ACTUAN 
CNP 

94/99/Tf 12.94.%¼. 

Mltrif# 
lauriM 
1919M99 
19197210 
19197210 
19197220 
19197210 
19197240 
19107290 
19107240 
19197279 
19107290 
19107290 
19197399 
19197310 
19197320 
19197340 

AACC 7 



sjpsûutinî ute* CDC bbOO F TN VJ.|-P*«b OPT*| 04/0S/T2 12.Sb.b4. 

10 

iS 

20 

25 

JO 

J5 

«J 

*♦ b 

SÚ 

53 

C 
C 
C 
C 
c 
c 
c 

c 
c 
c 
c 
c 

c 

c 

SlMROUTI 4£ iure* 
C JUHON ÛOLF(J 0 0 » 4) 

•,lFCE(331),JFC£(1S00).Pv*Tlb00f2)tP¥XVZ(60b»3»fjeObC(«Olf9l• 
•PInT(120 ú » 4)fPtVE(3)tNNdl(40 0) 
•, (OBJdo) *1408J(15> »LFCK3 00) 

CJHHüN /lNPTT/JtN£»Ll(LtNl|NP»NOdJ»lM 
CJfNON/JEdUGS/ I3Ü(»(4 ) 
CJHHON /ANsk/ITïPE, ICRtlCL.fYP 

J 
NE 
LL- 
L - 
Nl- 

NUHd£* JF 
NUHlifcR 3F 

OF 
LtN^îrt JF 
NUHJER JF 

POINTS 
LOGES 
FâCtS 
JF Ce Tâ9LE 
INTERSECTIONS 

PlNTiNl,l) 
PINT(NI,2) 
PINT(NI,3) 
PINT(NI.h) 

EDGE NUMBER I 
EDGE NUMBER K 
X INTERSECT 
V INTERSECT 

NMJHI) * NUMBER OF INTERSECTIONS ON EDGE I 

IF (IäUG(«*) .CT.0)rtRlT£(6t20) 
20 FORMAT (//5X1HX7X IHYbkJHXllSX3HVUSXJHX 125XJHVI2SX3HSLISX3HXK1 SX 

• 3Mrxi5X3HX<2Sx3HYK2SX3HiLK4XJHlGG3XlHl4XlHK4XlHN) 
Nl = 0 
00 3 0 1*1» ME 

3 0 NMUI ( I ) * 0 

00 90 1*2.NE 
L11*JEOGE( I•1) 
L12*JtUGE(1 » 2 ) 
xli*pyRT(L11» i ) 
X I2*PvRTIlI2*1) 
Ylt*PVRrÍLI1.2I 
YI2*PvRT(L12 » 2) 
0Xl*Xl2*Xll 
IFTOXI.NE.Ú.)SLI*(VI2-YI1)/0XI 
XHINl*A.RlNi(Xlt,XI2) 
XMAXl*AiAXl(Xll»XI2) 
YMINI*AHNI(V11»YI2) 
YMAXl«AlAXl(YI1»Y 12) 

I 1*1-1 

FINJ INTERSECTIONS MITM EOGE I 
JÜ JO <*1»I1 

C 
SEE IF EOGt 1 
SEE IF ;OGt I 
JJ 50 MsJ.h 
IF (JEJGE(I,M) 
JJ 50 N* J» *» 
IFUEOUECI.HI 
IF(jEOGE( I »M — 

IS ON SAME FAC1. AS EDGE K 
IS ON SAME POINT AS EDGE K 

• E J* J) GO TO 51 

.c. J. JEOGE (K«N))GO TO JO 
2).EU.JEOGE(K.N-2)) GO TO 80 

18 10 7 350 

16107410 
16167420 
16107430 
10107440 
1O1074S0 
10107460 
10107470 
10107460 
16107490 
16107500 
18107510 
18107520 
18107530 
18107540 
18107550 
18107560 
16107570 
16107560 
16107590 
16107600 
16107610 
16107620 
161076JO 
10107640 
16107650 
16107660 
16107670 
16107660 
16107690 
16107700 
16107710 
10107720 
16107730 
16107740 
18107750 
16107760 
16107770 
18117780 
1610*790 
16107 '00 
161078*0 
18107620 
16107630 
16107640 
16107850 
16107660 
16107870 
16107860 
16107690 
16107900 

PAGE 1 
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suMOüTinc inter 
COC MM nu Vl.l-RM* 0RT«1 ík/99/n ii» 5*»•%•»( M'î. 2 

»0 

65 

TO 

T5 

80 

85 

90 

95 

100 

105 

C 
C 

C 

C 

c 

c 

c 
c 
c 

c 
c 
c 

c 

c 
c 
c 

c 

c 

c 

50 CONTINUE 
NO 
6ET VERTICES 

51 1«1»JE0¿EU»l) 
l«2«JEÚ¿£li(t2» 

<Kl«RvRMua«ll 
««¿•PVRT <lK2tl) 
CHECK RANGE OF X 
XNKaâNAXlIXKltXKZ) 
IfflNlNl.GT.XNKIGO TO •• 
XNK«AHIN1IX*1'XC2) 
IFlINâXl.LT.XNKIGO TO «O 

TKt*PvRT(LKi»2) 
VK2aPVRTILK2*2» 
CHECK RANGE UF T 
YNK«AHAX1<YK1»VK2> 
ifivmini.gt.ynkigo to •• 
YNK*ANINI(YKltYK2) 
IFIYNAXI.lT.VNKIGO TO AO 

CHECK FJR CONHON ENO POINT 

AU«'AVSUNK-XNAXD*.00001 
AJV*ABStVNK*VNAXI)00001 
IFiAOX.uC.O..ANO.AOV.LC.O.I GO TO 00 
AJXaAHSIXNK-XHlNII-.OOOOl 
AJVaABSTYNK-VNlNII-.OOOOl 
IF(AOX.LE.O..ANO.AOY.LE.3.)GO TO 00 

FINO INTERãECTION 

OXKa*K2*XKl 
AJXlaABitbXl)-.0001 
AJXKaABi(OXK)-.0001 
IFIAOXl.LE.U.)IF(AOXK)OOfAO»05 
IFIAOXK.LE.O.IGO TO FO 

SLKa(VK2*VKll/0XK 
IFISLI.EJ.SLKUO TO 00 
IGGai - NEITHER VERTICAL 

? • I LINE IS VERTICAL 
3 - K LINE IS VERTICAL 

IGGai 
X 

Xa<Vll-YKl-$Ll*Xll«SLK*XKll/<SLK*SLl> 
IS X ON BOTH LINES 

56 IF((X-Xlll*lX-Xl2) .GT.O.IGÛ TO 00 
YaSLl*U-Xlll»YIl 
IF ( IGG.E J. 31 IF ( IV-YK11 # ( Y-VK21100» 00100 

5F IF T f X-XK1I*(X-XK2I .CT«O«)GO TO 00 
YES - SAVE POINT 

50 NlaNiti 

1010F91O 
1010F920 
1010F930 
1010F 960 
101 OF 950 
1010F960 
1010F9F 0 
1010F900 
1010M90 
10100000 
10100010 
10100020 
10100030 
10100060 
10100090 
10100060 
1O10O0F0 
10100000 
10100090 
10100100 
10100110 
10100120 
10100130 
10100160 
10100150 
10100100 
1O10O1F0 
10100100 
10100190 
10100200 
10100210 
10108220 
10100230 
10100260 
10100250 
10100260 
101082FO 
10100206 
10100290 
10100300 
10100310 
10100320 
10100330 
10100360 
10100350 
10100360 
161003F0 
10100300 
10100390 
10100600 
10100610 
10100620 
10100630 
10100660 
10100650 

110 
C 



'.vi : *< i ntt 4 cae Mil VJ.#•»*•* 0#T«| ««./Os/f/ i/.sn.nn. 

»•int ««i!( 11 at Ittotnbu 
**1«? <n|(;t an Ul««nff 

ini.iiai UiMntO 
«•ml tntt»iav it 199490 
n«4t iliannjl(liai 19199990 
Hiisl t«l annjl <«t »1 19199910 

fa Ti 19109920 
19199910 

eS 1-111 19109940 
l'»**« 19199990 
SL1* ivnj-t«i»/ai< 19109940 
Ta»tn* ie-a«li*t<1 19199920 
IM4!-»ll>*t¥»Tl2ll92*42*oa 19100900 

10100990 
»C *=*41 19109400 

!uu>3 10190410 
-) 10 9j 19100420 

10100410 
M continu: 19109440 

:10 ( lãüwlM .^T.O) lOlOOoOO 
• *41 T l t ' » * t»*inT <ni ,4) (all(Vllv«I2f Vl2tSLl»XKl»VKltl<2»VK2f SLK» 10100640 
• Uo.l.n.m 10100620 

01 J-.4AM W’FO.Í^IS» 10100600 
C 19100690 

OC CJNTI4U 19100200 
)C continu 10199210 

4tlO«n 19109220 
€nü 19109210 

PAul 1 
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WtftOUVl** 

ft 

10 

1ft 

2C 

?ft 

tdlAT I COC M9A rVM OPT«l Oo/Oft/7? il» 

SJAAOwTlNt AOTATS(I»T*2*m*Il«V2tf!tâl 
ainCNSijN ni»»Tintmi,âm 
COftftOii/itOf T1/COSA 1111 s I NA I JI 
00 10 I«tt) 
••AIII/tF.ZAtFO 
COSAIti«COSIO» 

it sina 11 » ■ simo» 
tii«cosaii»*cosaifi 
TFl«Sl»iAlll «COÑACS I «COSA 11 I*SINA I2»*SXNA( II 
ril«SlMlll*SlMAI|)-COSACl»*SlHACF»*COSAl|l 
?1¿«-SHAI1I«C0SAI2» 
T22«CUSA111* COSA 11»•SlNAtl»*SlMAIS»’SINAIS» 
Î>2«C0SII1»*S1MA||»«SINAI11*S1MA12» *COSAI)» 
T1)*S1NA12» 
r2I«-C0iAI2l»SI*lAIJ) 
rJJ«COSAl2»*COSAIJ) 
00 20 1*11N 
A|«II1I*I2 
fl«V IX»*V2 
21«2II»-22 
III»«Il*Tll*M*fl2*2l#TlJ»l2 
ril)«il*r2l«fl*?22*2l»T2)«V2 
2fI»«il*ÎJl*vl9ÎS2«Zl*ÎJi«22 

20 CONflNOc 
OCIUMN 
¿NO 

PA it 1 



Suf*3^Tl*iC »*:cs CJC 6600 fin wS.0*P264 OPI«! 06/0S/F2 12.66.66. 

SJdÄOuT 1 6t FâCíSllFP.NI 
JiVkLUPÍ T Adit & FOR F âCE L CONSISTING OF ?H£ N 

IFP 
CONNON CO£F(]0U 16) 

•,LFCt (¿01 > » JFCt UOOOl.PViM (6 00,21 vPVIYZ(60Cfil , j£OG£ ( 960,6 » , 
•»!6l ( 12J0,«»I ,PtY£(3) .NMBKOOO) 
* , 108J( lo> , INOdJUSl »LFCI (300) 

C,M60N /lNPTT/J,Nt,tL*L,Ni,NP,NO¿J,lH 
CONNON/J£NJGS/I3UG(6) 
CO^MÜN/^NuI/PHlii) , PNN (3) *IJIO,JOIO 
CJHHU6/I£«P»/jFCtl(1600),IPNT(100) 
JlHtNSUN IC(J),CF (2,3) , IF P 4 1) 
I»(lülC.£0.1236)60 TO 10 
iNlTUUJt 
UI0*12I6 
^«F*Ct PJImT£K 
<*• 1 
N£*NUNbii< JF COttfcS 
6-. *0 
Lt^Fâct NUUtR 
Ll > J 

10109000 
POINTS INOICâT£0 BV10I090I0 

10109020 

if Ut ui.( J ) .0) ri«! U ( t>, 1 Jo) 
1 Jo FuRNâldJÜH ••••••••• COtl 

!•••••••• * A C t f O O A I 

10 LL*LL * 1 
L d t (cC) * K 
6JdJ«aüJtCl N'JM3£*< 
i.Fc.1 (kt.) *6 ' i J 
OJ 16 1*1,6 
L*M I - 1 
JFU T (L) *IFP ( I» 

lt> JFU (L)*IFP(II 

JlaCt(1«J)*cOG£ 1 , J*i,5 
1 - POINT ON £ OGc. 
¿ - POINT ON £OGt 
J - F AU ON £UG£ 
« - FACc. ON tDOE 
5 - PStü.lO EüO£ FcAG 

jFCt (L«l )> JFC£(<) 
JO 60 H*«,L 
POINT NJHbEXS OF LOGE 
IF <jFCt(N).GT.JISTOP 1236 
IF(Nt.tJ.U)CO TO 36 

H A j tJG£ tit c N COJNTEO 
JJ JJ 11* 1,N£ 
JO 32 12*1,2 
IJ* JFCE ( N♦ 12-1 ) 
JJ 31 1 J*1,2 
IF (Ij,tJ.JcJG£(11,13))GO 10 32 

31 CJNÎlNüt 

10109090 
10109100 
10109110 

10109130 
10109160 
10109160 
10109160 
10109120 
10109101) 
10109190 
10109210 
10109210 
10109220 
10109230 
10109260 

FlCltNT NATUI* ••••10l09260 
IONS ••••) 101092CC 

10109220 
10109200 
10109290 
10109300 
10109310 
10109320 
10109330 
10109360 
16109360 
16109360 
10109320 
10109300 
1010939b 
10109600 
10109610 
10109620 
10109630 
10109660 
16109660 
10109660 
10109620 
16109600 
16109630 
16109500 
10109510 
101U952U 
10109530 
10109560 
1910955b 
10109560 

POut 1 
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swMouTmc races COC MSS ftu Vl.f-Pt«* 9*/0§/Ti 

bO 

bb 

r» 

•• 

•t 

9li 

»5 

io» 

10b 

110 

60 TO SJ 
J2 CONTINU£ 

60 TO lb 
JS CONTINUt 

c 
C NCN C06c TO AJO TO UST 

iriNl.6T.b00)ST0N bbbb 
JS N£»Nt»l 

j£06CIN¿(ll«jrci(NI 
JC061 (NctlM JfCc CH*1) 
Jtù6£(be 13)*kL 
j£O6£(Nbtb)«0 
JtJG£(N£(S)«0 
jr¿£(N)sN£ 
60 TO kj 

3b CONTINUt 
iriLL.£4*J£J6£llltJl»j£06£(I&vf|ai 
J€06£(Il»bl«k£ 
jrcciN»«ii 

bO CONTINUt 
C 
c fino co¿rrici£NTs or rac¿ 
c 

ici«imi» 
00 bO I«lt¿ 
icif«imn 
00 bo N>1»J 

oo crutN»«rvjiT/(icJvN)-bviviucUtNi 
c 

cotr ill» n«cr ii(ii*cr i29j)-cr a» s> »cf 12,21 
C0tFUL,2)»CFll,3i «CF I2fll*cr ll,l)»cr I2,J) 
CObFUl.,JI>Crii,i)»CF(2,2l-CFIlt2»»CFf2,ii 
COCFlLLfbMO. 
00 ru i«i,j 

20 C0tFllL,b>«C0£FUL,b)-C0£FUL,n»»tf|V2<ICJ»!) 
IF 11 ttuOl 3( •6T*01bNXTi(b»21ICF, ICO£F(Lb, XI , I»1 ,bl »U 

21 FOilNAT(lOFlU.2fXS» 
IFIN.£0.3160 TO 90 

C 
C CH£CK I4CN POINT ON fACk FON CONLANâNX TV 

00 •• m*b,N 
ir«*iFPUi.) 
Tl«CO£FtkL,bl 
00 2S N«1,J 

2S TlaTl»CO£F UL,NI »rvNVIlirbfN» 
IF I âüSIT1I.LT..OOSI60 TO 03 
MNlTClb,22lLt,IPb,Tl 

22 FONNATIISH £MRON IN PkANt, II ,2H, POINT , 1« ,F 1 Q • 
• 0 CONTINUt 

C 
90 N«L»1 

kFC£(LL»l»a< 
NETUNN 
I NO 

NA6C 2 

178 



*Ut<40uTlNt CJkft CUC b60U f TM VJ.0-f*2l<» OPT«| 9h/9i/fi |2#»bv%%« 

1S 

20 

2h 

30 

H 

-0 

s: 

SüdRUUUNÍ COV£R( If «PCtPwRT, JJ) 
JIHÉNSIJN PCIt),Pw«TlJJ,¿) 
COMMON ¿OLf(300t w) 

••kFCt mi) *jF CE <1*001 «Ou IT <b00.2) (PVXT¿ <600 • S) « JEOCE (9f0*5) • 
< i¿3 9*<*) «PET¿ ( J) «NNBl <900) 

* «lOdJ <lo)«iNOdj <1S)(lFCI<300 > 
CJffHOM/JE Bü&S/ I9U(* < 6 ) 
COHPCN /ÂNSi</ITTPc.tICR*ICL,TTP 
CJ«<HûN/AR/SàREAS<25) ,NAKtAS<^S) 

C Ht Ck TJ SEE IF FACE <IF) COWERS POINT (PC) 
IF.lT.O INJICATES PROJECTION -IF RATHER THAN FACE 
ITtPE * o - NOT COVERED 

* 1 - ON VERTEX 
* 2 - ON EJOE 
« 3 - COVERED 

IF ( IF «Of•3)¿0 TO 10 
L F * 1 
IT <IF .LT.-l)LF*NAREAS<-IF-l)♦! 
CST V-NARtAS<-IM-1 
CO TO 15 

C 
IU LF>LFCE(IF) 

LSIV*LFCE <IF»1)-1 
C 
C LT * HO I NT L R TO FACE 
C 

15 PX»PC<1) 
PV*PC<«») 

c 
C PX.PY s PUINT CJJROlNATEi 

ICR . IwL -- NUHdfcR UF LINES TO RIGHT , LEFT OF POINT 
ICR« 0 
ICL * 0 

c 

JO 100 I *LF f Là T V 
I VF E * jFCt 11) 
IF (I.cQ.lFIOO TO ?5 

C Nt* VALJES 
IV»- 1*1 VF 2 
OX*JXN 
OV*JVN 
IVF2*IvF !♦ 1 
GO TO 4j 

C 
25 IFiIF.GT.0)GO TO 30 

IVFi»lF 
IVF2*LFM 
GO TO 35 

C 
JO I VF 1 • JEJGE <1 VFE11 ) 

IVT N*JFJE <LF ♦!) 

IA 110130 
If 110190 

10110200 
10110210 
10110220 
10110230 
10110260 
10110290 
10110260 
16110270 
10110200 
10110290 
10110300 
10110310 
10110320 
10110330 
10110360 
10110390 
10110360 
10110370 
10110300 
10110390 
10110600 
10110610 
10110620 
10110630 
10110660 
1011069() 
10110660 
10110670 
10110600 
10110690 
10110500 
10110510 
10110520 
10110930 
10110560 
10110950 
10110560 
10110570 
10110500 
10110590 
10110600 
1011061« 
10110620 
10110630 
10113660 
10l10650 
10110660 
18ll0o70 
101106*0 

POCE 1 

179 



twMOjflUt Cdv£4 COC MM rîN VJ.9-PM* 09T«t 9k/%%/fi 12.94,.¼%. 

1^*1 VFl.tQ. JEOCC ( I vFNf 1) .OR. IV^I .(Ci. JC06C I I 
•2» 

J§ Ofc«P*-P^«TU¥f 1,1» 
9fa^T.^TIlvri,2» 
Sti IF JM VtKTCR 
IF (i)l.£«l*0.1 IF (OT)91,290,%l 
NO 

%0 IFItF.tr.OlOO TO %2 
IVF2«JC06£(IVF£,2I 
IF 11 VF 2.CU. I VF 11 I VF2*0£dte£ ( I VF£, 1) 

%2 OINaPk-PVNT(IVF2,l) 
0VN«PV«PV9T(IVF2,2) 
S££ IF ON V£RT£x 
IF(OlN.¿Q.O.)IF(OTN)%9,200,%9 

St£ IF NORlZONTik EOCE 
%9 IF(PVRIIIvFl,2).EQ.PvRT(IVF2,2)I IF(OT)199,1%9,lit 

NO 
SEE IF NORIZONTâL UNE THRO P INTERSECTS EOftC 
IF(OTN*JV)90,%«,100 
INTERSECT^ VERTEX - COUNT OR NOT 

%• IF(OVN.¿T•0. .OR.OT.GT.B.ICO TO 199 
TES 
SLOPE OF EDGE IT AXIS! 

$0 SL> PVRTIIVF2,1)*PVRTI1VF1,1) 
SL*SL/IPVMT(IVF2,2I-PVRTIIVP1,2)) 
DELTA X TO EDGE 
OXL-SLMT-DX 
SEE IF JN COGE 

OR IF CROSSES LEFT OR RIGHT OF POINT 

IFtOXDtr.iOOfM 
IF XCL*ICL»1 

GO TO 110 
19 ICNalCRM 

100 CONTINUE 

EVEN HEANS NOT COVERED 
IF(2* IISR/2)* CO.ICR(GO To 190 
ITVPE«J 
RETURN 

SEC IF JN OR OFF HORIZONTAL EDGE 
14,0 IF<OX*OANtilQ,200,100 

190 ITVPC«(| 
RETURN 

200 ITTPEal 
RETURN 

J00 ITTPE-2 
RETURN 
END 

iVFlajEOGEIIVFE,19119990 
19119299 
19119219 
19119229 
191192)0 
191192%!» 
19119299 
19119290 
19119220 
19119290 
19119290 
19119999 
19110919 
1911992V 
19119910 
191199%9 
19119990 
19119990 
19119920 
19119999 
19119990 
19119999 
19119910 
19119929 
191199)0 
19U99%0 
19119999 
19110990 
19110920 
19119990 
19110999 
19111900 
1*111010 
19111020 
191119)0 
101110%0 
19111090 
19111090 
19111020 
19111090 
19111990 
19111100 
19111119 
19111120 
191111)0 
19111199 
1911119V 
1911119V 
19111129 
19111190 
19111199 
19111290 
19111219 
19111220 
191112)9 
19111)99 

PAGE 2 



SOtMt OUT 1 *»t S0*i T « cue MS« FTM VJ.0-^21½ OPT*l «»/Of/ft 12.9½.½¼. 

SUd«OUTIMC SOHI1(11VI2IU01 vTAt2 •X»INAj() 10111290 
0IK£NS,IJN T*dl(|| VTAD2I1I 1011120« 
IMI.tû.O» 00 TO 4J 10111270 
U-MlNOtlNAx,n 10111209 
00 30 JIM,IX 10111290 
JMXM-Jl 10111300 
IMM-Taeiij) )29,20,3¼ 10111310 

20 ^(12-34620))25,3^3¼ 10111320 
25 T Adi I J«11 * T AB1 ( J) 10111330 

TAu2(J*t)*TAB2(J) 1011(390 
IU COSUHIK. 1,1111,9 
U J*» 1.111,M 
J*. TAJl(j«i)sii 1011U7O 

TAü2lJ*t)«x2 10111300 
HIM 10111390 
•<£ TUON 10111900 
¿NJ 10111910 

M6E 1 



SüttOJTlNC Pt 0 TOO 

suMouimi Ptofoo(itvvi) 
coMnoii/<âiî/NOo 
JATâ *P,VP,IP/J.,1.,0/ 
IPll.Mt.2i60 TO 10 
IMl.iQ.IP.âNU.V.CQ.VP>RCTUAN 
I*i«M00**P#.S 
IV1«N00»VP«.$ 
IK2«N00*I».0 
lVf*M§i*f♦,§ 
C«Lt LlMCV(Ill,lTl, ÏHipUil 
IP«0 
60 TO 1» 

10 IPai 
1S K9»K 

TP«T 
«EÎÜRN 
EMU 

coc mm rr. »i.i-.m. mui ivM/r* ii.m.m. 

ttiliMtf 

UHM9 
lt111660 
10111690 
10111600 

10111620 
lOllltOO 
10111690 
10111900 
10111910 
10111900 
10111910 
10111960 

P06C 

182 



SwMwjIlNt 

•y 

COC 6600 FTN V3.0-P2K» OPT«l 04/05/72 12.54.44. Pâ6( 

S JdttOOT I Ni PLOTCC U.V, IP» 
IF(IP.tr.0»¿0 TO 10 
«£TURN 

10 CALL F R A MC V ( 0 I 
RETURN 
END 



SoMOUTInC OâSNLM CDC Mit ITll VS.I-^tl« 

S ÜB R OU T i MC OâSHLNIlX(VX,ir(vrvOII 
•Cât LCNCTm 
OXNCNSXON iXHItVXd» 

C THIS OCfXftCS NORMAL XNHRVâL 
« DATA AP40KttIHUtTl/.M2ftl9(/ 

C INITIALI2C FOR P£N 1 
IPCNfaf 
K NUL T a KH UL Tl 
APROlaAPROXl 

Il KORGa 3«l 
C HOVC TO TNC INITIAL POINT NITM PCN U» 

19 CALL PLJTaauill) #1006111111,1) 
C INITIAlIZC FINAL POINT OF FIRST LINC 

IOARnIF 
19 VBARaTF 

C TEST FOR TIPC OF LINE 
IF(OX)1,2, J 

C SOLIO LINES PROCESSOR 
1 XBARaXUt) 

21 TAARafI(2) 
C SOLIU line processor 

2 LINES a ABSIOUl.) 
00 210 i.«!,LINES 
CALL PL0T0UIXBAR,VBAR,2) 

29 XBARaxi|L#2) 
211 V9ARarilL#2) 

C OASH LINE PROCESSOR 
S HaJ 

Il C TEST FOR NUiicR ANO TTPE OF OASNEO LIKES 
IFI0I-1.) 4,,9,6 

C OASNEO LINE, 1 TO 1 RATIO 
4» Na* 

C OASNEO LINE i TO 1 RATIO 
J9 9 LlNESai 

GO TO 90 
C OASNEO LINE 2 TO 1 RATIO 
I XAANaXI(2) 

VBARaVXIt) 
4,0 LINES a OX-1. 

C BRG1N PLOTTING LINES 
90 00 F Lai,LINES 

C COMPUTE LENGTH OF LINE TO IE PLOTTED 
OCLTAX a XBAR-Xl(L) 

«»9 DELTA? a TBAR-YI (L) 
LENGTH a S4RTOELTAX •• 2 ♦ OELTAY •• 2 ) 

C TEST FOR NININUN PASSIBLE OASNCO LINE 
till IFILENGTN.GC.FL0AT(N#2)*APR0I) GO TO II 

APROX a APROX/2. 
90 XNULT«(IXNULT#!,)*2,) #1. 

GO TO 1000 
C SET UP TO ORAM SOLIO LINE 

999« CONTINUE 
XaxBAR 

99 VaYBAR 

•9/If/Ft 12,94.½¼. PAGE 1 



M>»*OUVI*C C 4 S*i L S COC bboa FTN VJ.I-P2I« OPT«l 

CâLL PLJ TOJ(X « V f ?) 
GO TO lb 

C COwPuTe APPROXIMATE NUMBER OF EQUAL INTERVALS 
13 NUM • LENGTH • XMULT 

C TEST FOR START ANC STOP MITM DASH 
9 IF<N00(NUM-2,M),£Q.O) GO TO 9 

NUM*NUM*1 
GO TO « 

C REFINE BASIC INTERVAL length 
O1' 9 X NUM* NUM 

ox*oelTax/xnum 
OV*0£LTAY/<NUM 

C INITIALIZE FIRST EnO POINT 
X«xlILI 
v*ri a) 

C INITIALIZE RATIO COUNTER 
00 1? 1*1,NJM 

C PLOT LUOP, compute terminal point 
X*X»OX 
r*T»OY 

C LOVER PEN 
IP£N*IP¿NS 

C TEST TO RAISE PEN 
J*I 

»0 IFlM.EQ.ií «Ü TO 11 
C EUUAl RATIO 

IFtMOOU, Ml .Nt .0) J*J*1 
11 IF(MOO ( J,M). EU« 0) I PEN*3 

XORG* 0• 
«5 C PLOT THE LINE 

CALL PLJTOOU«XORGtVf IPEN) 
C INCREMENT PATIO COUNTER 

12 CONTINUE 
C TEST FOR ENO JF LINE 

90 I* XJAR = XI Il»2I 
Z TBARxYKl^Z) 

RETURN 
ENO 

$k/»3/n ll.9k.kk. PAGE 2 
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SüttojTmi mino COC MU ru »■•-UI» UT*t M/U/ft tt.M.M. U6» 

to 

SUMOUtlM lNIt]OI«PâC.tU(,M.f«,Za,M,INU,IN,>MI>IMIMlIMIt 

i oi.or.oz.siNc.fi.u.iatMo.ouH.iiCN.ncN 
J1HCNSIJW X«l2laVV(2)»2Z(t) 
ISM ■ o 
OI«MO 
OV«VO 
Of«ZO 
ININaIN 
VNlNaVN 
11(1) a INXN 
Xim a XMAX 
Till» a THIN 
rvm a THAI 
ZZtil a ZHIN 
Z2I2) • ZNAX 
PI a ININ«.S*IINAX-ININ) 
Pf • VNINa.*’fTHAX-VHlN| 
PI • ZHIN«.S»(ZNAI-ZHINI 
UIS • SJRT4(PI-OKI••Z* IPT-OTIIPZ*OZl••Zl 
COSâ a (PX-j|}/0IS 
costí « ipy-on/ois 
COSC a (PZ-OZ)/0àS 
SINC • ¿URT(l.-COSC»*Z) 
Î01S a 3IS/?• 
IP tXPAGaftf.0.)00 TO ZJ 
TOISa-IPAG»OIS 
ISM«! 

23 XL 
yl 
XH 
YN 
QX 
QY 
az 
00 
X a 

10000* 
10000. 
-1IQU0. 
•nooo. 
OX ♦ TJX&’COSA 
OY » TJIS*COSU 
OZ ♦ TüIS*COSC 
1 « 1»Z 

XX(1) 
00 1 J a 1,2 
Y a TYIJÎ 
00 1 K a 1,2 
Z « ZZ <<) 
FX • TOIS/UX-OX»*COSA 
PL a OK ♦ PX* tX*OXl 
PH a OY ♦ PX*(Y«OV) 
PN a OZ ♦ PX*íZ-OZ» 
XP a (<Fl-QX»*COSB - (PN*aV)*COSâl/SINC 

(Y-OYI«COS» a IZ-OZI «COSO 

YP a ÍFN-QZI/SINC 
IP IXP.kT.XLI XL«XP 
IP (XPa«T.XH) XH*IP 
IP (VPaLT.VL) YL ■ YP 
IP (YP.Of.VH) YH«YP 
CONTINUE 
IP (liMaCQa 1) GO TO 24» 

ADJUST POIS SO THAT PLOT PILLS OCSItEO A<CA 



sum out i *c initjj 

bO 

oS 

TO 

?•> 

c 
III ■ XH - ftl 
til * ÍH • tl 
»1*10 « lll/MPâft 
Ttll « tll/KAT 10 
If tTVic *(*T. VPA¿) RATlOafll/YPAG 
TOIS » TOIi/RATIO 
I Sm * 1 
GO TO 2S 

C 
c 

21 Xl«-ll 
Tl*-YL 
Ht N « inAl-XHlN 

YlcN « VHAI-VMIN 

IQUAD* 0 

IF(OI.Gt.XHAX)nUA0«l0UAJ»2 
IF(OV.GE.VHAX)XaUAO«lQUAO*l 
RETURN 
ENJ 

COC bbOO FÎM tf3.0-P2«l> O^T«i 0%/0»/T2 I2.fb.b4,, PiGE 2 

187 



coc 

COC MM MN VI.MMM OM«i «VM/rt &<•§%•«%• 

SUNNOUTINC Ni.OTlTllI9TtZ»lN€NI 
SMNOUllNi ^LTJlVlUtltltlMN» 
wACL KfilNNlXf V v2 yPKfPVI 
CALL PLOTCC<PX»M»IPtN) 
•cruNN 
CNO 

PAAl I 
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áuCHOuTllli IFMll cae mm rt» v!.i-*z*» o»i«i iwit/tt ti.M.kk. 
SMKOUím IFMNOtT.l.Ol.OTI 
coHHoii/p»K»H/«L,»L,«NiN,*i<ii*,ioii,oif,Q«.aï,8ztco»»,eoM,coie> 

i oi,(»,oi,siNc>p>,Pt,!au»alouN,>uii,fk.(N 
f* • íeis/li 1-011 «cos* « iT>ori«eoso • a • ou «cosei 
fl » 0» ♦ FK«I>-9II 
FP • 0» ♦ F*»H-Otl 
FM • OJ ♦ FM»II -Oil 
0> • IIFL-Jll»COSO • IFN-a«l»COStl/SIMC » IL 
01 • IFN-9II/SINC » TL 
ME IJMN 
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